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Figure 1. Location map of the study area. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Plates 

The following 7.5-minute quadrangles in this report are purchased separately: . . . .  . 

Pence Butte, Pot Hole Butte, Bruneau Dunes, Hot Spring, Crowbar Gulch, Austin Butte, Bruneau, Sugar Valley, Broken Wagon 

Flat, Table Butte, C.J. Strike Dam, Little Valley, Hole In Rock, Grand View, Chalk Hills, Big Horse Basin Gap, Vinson Wash, 

Perjue Canyon, and 0 X Lake 
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INTRODUCTION 

A grant from the Idaho Department of Water Re- 
sources funded the mapping of nineteen 1:24,000-scale 
quadrangles. The grant was part of a much larger re- 
search project funded by the U.S. Fish and Wildlife 
Service. Our part provided detailed geologic informa- 
tion on surface lithologic and structural elements. This 
information was used by scientists with the Idaho De- 
partment of Water Resources and the U.S. Geological 
Survey's Water Resources Division in their hydro- 
geologic study of the Bruneau-Grand View area geo- 
thermal aquifer. 

Our field work on the project began in the spring 1990 
and ended in the fall 1991. The field work was supple- 
mented with observations from 1:3 1,680-scale color 
stereo air photographs. In addition, Bonnichsen performed 

'1daho Gmlogical Survey, University of Idaho, Moscow, Idaho 83843 

chemical analyses on samples of the basaltic and rhyoli- 
tic units at the laboratory facilities of the University of 
Massachusetts, Arnherst, Massachusetts. Bonnichsen 
and Godchaux drilled cores in the rhyolitic units for 
analysis at the paleomagnetic- laboratory facilities of 
Eastern Washington University, Cheney, Washington. 
Our understanding of lacustrine sedimentation was en- 
hanced by Jenks' attendance at two professional meet- 
ings: the Geological Society of America's Penrose 
Conference on Large Lakes and the Friends of the Pleis- 
tocene field trip to the Lake Bonneville basin. 

In our maps we use many new concepts about the 
geologic history of the western Snake River Plain. Since 
the 1920s, scientists have believed that the western 
Snake River Plain in the late Tertiary was a large river 
valley, sometimes occupied by ephemeral lakes. Based 
on our mapping and previous work, we have returned 
instead to the nineteenth century idea that the western 
Snake River was occupied in the Miocene to Pleisto- 
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cene by a large lake, Lake Idaho. This concept of a sta- 
ble, long-lived lake is an important change in how sci- 
entists view the sedimentary and volcanic history of the 
plain. By mapping marker beds and d e f ~ n g  most of the 
complex volcanic stratigraphy, we have laid the founda- 
tions for detailed sedimentological and stratigraphic 
work. In addition, out new structural information will 
contribute to an understanding of the basin's complex 
tectonic history. 

LOCATION 

The study area is composed of nineteen 7.5-minute 
quadrangles (Figure 1): Pence Butte, Pot Hoie Butte, 
Btuneau Dunes, Hot Spring, Crowbar Gulch, Austin 
Butte, Btuneau, Sugar Valley, Broken Wagon Flat, Ta- 
ble Butte, C.J. Strike Dam, Little Valley, Hole In Rock, 
Grand View, Chalk Hills, Big Horse Basin Gap, Vinson 
Wash, Perjue Canyon, and 0 X Lake. These quadran- 
gles occupy longitudes 115" to 116"15' and latitudes 
42'30' to 43". The study area lies primarily south of the 
Snake River within Owyhee County and includes the 
towns of Btuneau and Grand View. Elevations range 
from 6,062 feet (1848 m) in the 0 X Lake quadrangle to 
2,360 feet (719 m) along the Snake River in the Grand 
View quadrangle. Major topographic features include 
the Bruneau, Little, and Sugar valleys and the Btuneau 
River, Little Jacks Creek, Big Jacks Creek, and Snake 
River canyons. Btuneau Dunes State Park is on the east 
side of the area, occupying Eagle Cove within the Snake 
River canyon. 

u Scale 1 :360000 

Figure 1 .  Location map of the study area. 

The land is mainly used for cattle raising and farming. 
Most of the farming is in the valleys and low areas 
south of the Snake River. The southern Idaho region is 
arid, so crops are imgated from wells or from the 
stream flows of the Btuneau and Snake rivers. Major 
crops include hay, sugar beets, grain, beans, mint, and 
potatoes. The lower country is also used for wintering 
cattle, which are moved to pastures in the higher eleva- 
tions for the summer. The Simplot Cotpotation operates 
a large cattle feedlot just north of Grand View. 

The region usually receives less than 10 inches (25.4 
cm) of rain a year at the lower elevations. Tempera- 
tures vaty from -30°F in winter to 110°F in summer. 
The sparse population is concentrated in the agricultural 
areas at the lower elevations. Much of the country is un- 
inhabited. The unpopulated areas are mainly federal 
land managed by the U.S. Bureau of Land Management. 
Militaty aircraft from nearby Mountain Home Air Force 
Base also use the area around Pence Butte in the Pence 
Butte quadrangle as a bombing range target. 

The natural vegetation, the Great Basin high desert 
flora and fauna, varies depending on elevation and pre- 
cipitation. Russian olive, willow, and cottonwood trees 
grow at the lower elevations along the rivers. At the 
middle elevations, sagebrush is the predominant plant, 
with lesser amounts of rabbit brush and salt brush. In 
years of normal spring rainfall, wildflowers are plentiful 
and varied. At high elevations sagebrush is still the 
dominant shrub, but juniper trees are also abundant. 

The best access to the field area (Figure 1) is through 
Mountain Home either on Idaho Highway 51 to Bru- 
neau or on Idaho Highway 67 to Grand View. Idaho 
Highway 78 connects these two towns. Highway 51 
continues south to the Nevada border from a crossroads 
just west of Btuneau. The other two principal paved 
roads are the Hot Spring Road on the east side of Bru- 
neau Valley and the Mud ~ l a i ~ o a d  just east of Gtand 
View. Graveled roads are numerous, and accdss to the 
entire area is generally good. 

GENERAL GEOLOGIC SETTING 

Regionally, the area is at the intersection of the west- 
em Snake River Plain graben and the NE-SW trend of 
volcanism that caused the formation of the eastern 
Snake River Plain. The western Snake River Plain is a 
classic rift graben, in some ways similar to the rift ba- 
sins of East Africa. It formed tectonically, and large 
normal faults define its northeast and southwest sides. 
Bimodal volcanism dominates the stratigraphy in both 
the eastern and western plains. Volcanism began with 
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rhyolitic ash and lava flows and culminated with the 
eruption of basaltic volcanoes. 

The oldest rocks in the mapped area are on the west 
side. They are rhyodacite ash-flow tuffs correlative with 
the Challis Volcanics (40 Ma) of south-central Idaho 
(Ekren and others, 1981). This cotrelation is based on 
the lithologic characteristics of the rocks and on a single 
K-At date. 

The southern part of the area falls within the northern 
boundary of the Btuneau-Jarbidge eruptive center (Bon- 
nichsen, 1982). The eruption of large amounts of ash- 
flow tuffs, the Cougar Point Tuff units, created this 
structutal depression at approximately 11.3 Ma (K-At 
whole rock; Bonnichsen and Citron, 1982). skginning 
about 10 Ma (K-Ar whole rock), rhyolite lava flows and 
basalt shield volcanoes filled and covered the depres- 
sion of the eruptive center. 

Bimodal volcanism continued with the eruption of the 
rhyolite lava flows (Kauffrnan and Bonnichsen, 1990; 
Bonnichsen and Kauffrnan, 1987). The flows were 
erupted in the south and southwest parts of the area. The 
largest, the rhyolite of Sheep Creek, has a total extent of 
approximately 400 square miles (1,000 km2). These 
lava flows probably erupted from north- to northwest- 
trending fissures. However, only one area, in the rhyo- 
lite of Horse Basin, has been identified as a vent. 

Following the rhyolite lava flows, the volcanism 
changed to the eruption of basaltic shield and hydroclas- 
tic volcanoes. Many of the units show interactions with 
water, probably the watets of Lake Idaho. Only one of 
the almost fifty basalt units we have identified has been 
dated (whole rock K-At). The 8.4 + 0.7 Ma and 8.8 + 0.5 
Ma dates (Armstrong and others, 1975; 1980) are from 
a single sample collected by W. P. Leeman from the 
bottom of the Hot Creek drainage near the Indian Bath- 
tub Hot Springs (Armstrong and others, 1975). The 
sample is from either the basalt of Hot Creek or the ba- 
salt of Indian Bathtub. These dates may, however, be in- 
correct by some factor, because near the sample 
location both units contain large areas of water-affected 
basalt (see the introduction to the volcanic units for a 
description of water-affected basalt). The exchange of 
ions that occurs in the process of making water-affected 
basalt probably skews the amounts of potassium and ar- 
gon now present in the basalt. Further research that 
dates more of the volcanic units will resolve whether or 
not the present dating is accurate. 

With our mapping, we are developing a better under- 
standing of the ancient Lake Idaho system. Although an 
exact beginning date for the lake system is still unavail- 

able, the lake probably began sometime in the late Mio- 
cene after the eruption of all rhyolitic units. With nu- 
merous major and minor fluctuations, the lake probably 
continued in some form into the Pleistocene. During 
most of this time the lake occupied a large slowly sub- 
siding and deepening basin. Based on the present-day 
location of near-shore sediments, Lake Idaho -at its 
highest stand-was approximately the size of the ptes- 
ent-day Lake Ontario. It covered the area from Twin 
Falls on the east to beyond the Oregon-Idaho border on 
the west. 

A thick section of sediments intercalated with vol- 
canic units accumulated within the Lake Idaho basin. 
For the most part, shorelines in the .lake basin had rela- 
tively low gradients. Thus, the major thicknesses of 
sediments deposited in the basin during most of its his- 
tory are all in the small pebble- to clay-sized fractions. 
During its final recession, alluvial processes eroded 
large amounts of these fine-grained sediments. Addi- 
tional sediments eroded as faulting continued to form 
the western Snake River Plain during and after the final 
recession of the lake. In some areas we see only frag- 
ments of sedimentary sections, where they were pro- 
tected from erosion by the formation of small 
downfaulted grabens. Throughout the basin, the vast 
quantities of sediments removed by erosion are more 
impressive than the major thicknesses of sediments that 
remain. 

As in most modem large lake systems, deposits in the 
Lake Idaho system were chiefly influenced by the 
amounts and types .of sediments eroded by tributary 
drainages. Within the area the most dominant and long- 
lived tributary drainage apparently was the ancestral 
Btuneau River. The river constructed a complex net- 
work of deltas where it deposited sediment at the edge 
of Lake Idaho. We have found gravels composed en- 
tirely of Btuneau River drainage lithologies as-far west 
as the Vinson Wash quadrangle. Therefore, during low 
stands of the lake, the Bruneau River probably was the 
major though-going drainage. Our emphasis on tribu- 
tary sources as the cause for lateral differences in the 
sediment packages around the lake basin contrasts with 
the hypothesis of Malde and Powers (1963). They and 
other earlier researchers believed the sediments were 
deposited by a single through-going drainage, possibly 
even the present Snake River. 

Most large lakes with the longevity of Lake Idaho 
(like present-day Lake Turkana in Africa and Lake Bai- 
kal in Asia) undergo many fluctuations in water level. 
While occupying the basin, Lake Idaho probably never 
dried up completely. However, it did experience at least 
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more than one major recessionaty event. These were 
probably caused by both tectonic and climatic changes 
to the basin. Tectonic events may have altered the con- 
figuration of the outlet and therefore the base level of 
the lake. Increased or decreased amounts of precipita- 
tion undoubtedly caused other water-level fluctuations. 

Although some fluctuations were linked to seasonal 
cycles, others occurred at intervals of 100,000 or 
1,000,000 years and possibly were the result of major 
climatic changes. These fluctuations reworked and rede- 
posited the sediments in the neat-shore environment. 
Thus, the near-shore environment is the most complex 
and difficult for geologists to reconstruct. However, the 
environment is also the most interesting for geologists 
because it contains a variety of sedimentaty facies. The 
near-shore environments include reefs, gravel and sand 
beaches, and oolite sandbars. The lacustrine reefs, like 
marine barrier reefs, formed parallel to the shoreline and 

sition with actual datable strata. The presence within the 
lake sediments of numerous datable silicic ashes, as 
well as basaltic flows and tuffs, creates a framework 
that can be used to divide the sediments into facies 
packages. The datable volcanic units will allow sedi- 
mentologists to chonologically correlate sediment 
packages of divetse lithologies. 

Paleontologists in the nineteenth century (Cope, 1883a, 
18831>; Meek, 1870; Newberty, 1869) fust recognized the 
existence of the lake from their examinations of lacustrine 
fossils. In recent years Smith (1975) and Smith and others 
(1982) have worked extensively with the abundant fish 
fauna and found a diverse population that included me- 
ter-long minnows and salmon. The 'fish' fed on an abun- 
dant population of rnicrofossils, including many species 
of both diatoms and ostracods. The shells of these mi- 
crofossils are well-preserved in the fine-grained sedi- 
ments. 

contained a variety of organisms. In the sand to gravel 
A diverse mammal and vertebrate fauna that included 

beaches are found major deposits of fish bones, mollusc 
tests, and petrified wood. Some areas appear to have swans, saber-toothed tigers, frogs, and camels (Jonena 

been relatively starved of clastic sediment, allowing the Hearst, oral and written comm.) also flourished on the 

formation of major thicknesses of prograding oolite shores of the lake. The famous Hagerman horse locality 

sandbars. The most widespread shoreline lithology - probably is related in some way to the lake, either as a 

sand - is also the least consolidated and resistant to shoreline feature or as sediments from a tributary 

weathering. Thus, sand is the most difficult lithology to stream, possibly the ancestral Salmon Falls Creek. To- 

map. However, we can infer the locations and sizes of day, ~~~~~~~~~~g~~~~ are pursuing research in several 

the sand layers from the presence of large Holocene areas, including work with pollen that will document 

dune sand fields in parts of the area. variations thtough time in continental climates. 

Previously, we and other researchers thought the 
deeper environments would contain only very fine- 
grained sediment packages. However, large lakes mimic 
oceans by producing currents and waves. These form 
sedimentary structures that look similar to those made 
by the same processes in oceans and streams. Thus, ear- 
lier reseatchers have mistakenly assigned some lacus- 
trine deposits to fluvial origins. Major storms can create 
currents in lakes that reach depths of 330 feet (100 m). 
When large waves caused by these storms beat against 
the lake shorelines, they move the coarser-fraction sedi- 
ment particles into the central and deeper parts of the 
lake. Neat the river and larger stream deltas, both storm- 
generated currents and annual spring runoff floods may 
cause the formation of turbidity currents. The turbidity 
currents ate another way in which the coarser near- 
shore sediments are moved into the centers of the lake 
basins. 

We are just beginning to fully understand these lacus- 
trine sediments. We believe that the sediments remain- 
ing from Lake Idaho arguably offer a unique oppor- 
tunity to study these complex facies relations in juxtapo- 

Lake Idaho probably drained slowly as the ancestral 
Snake River cut thtough Hells Canyon and breached the 
lake basin (Wheeler and Cook, 1954). Evidence for this 
final recession can be found in the fluvial gravel sur- 
faces. The tributary streams first eroded the underlying 
sediments and then coveted them with gravel. The lake 
possibly receded from the mapped area about 1.5 to 1.0 
Ma. Evidence for this hypothesis comes from K-At 
dates (whole rock) of basalt units that are located out- 
side the present mapped area. The change from lacus- 
trine to subaerial conditions is documented in these 
basalt units. With the final recession, the present drain- 
ages formed within the basin, and the Snake River was 
at last established as the dominant though-going drain- 
age. Tributary drainages, like the Bruneau River, also 
began to cut their canyons at this time. 

Since the demise of Lake Idaho, several large struc- 
tural valleys have formed within the area. The largest is 
the Bruneau Valley, which runs northwest-southeast 
though the eastern part of the area. Several alluvial fans 
have formed on both sides of the valley along the mar- 
ginal fault scarps. The presence of the fans and their 
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youthful appearance suggest that some of the movement 
on the valley faults may have been quite recent. We 
have noticed that the Btuneau River has only cut into 
the fans on the southwest side of the valley. Perhaps 
fault movement has caused the river to move in that di- 
rection. 

The present Snake River canyon, located in the north- 
em part of the area, may have been largely the result of 
the most recent major geologic event, the Bonneville 
Flood. Several pulses of floods, flowing as much as 1 
million cubic feet a second, poured down the Snake 
River drainage after ancient Lake Bonneville breached 
the Red Rock Pass divide, south of Pocatello. The dat- 
ing of shoreline features within the Lake Bonneville ba- 
sin, which surrounds the present Great Salt Lake in 
northern Utah, suggests the flood occurred about 14,500 
years ago (Oviatt, 1991). The incredible deluge of water 
down the Snake Rivet canyon cut canyons, stripped 
sediments from basalt surfaces, and deposited large 
sand, gravel, and boulder bars in the bottom of the can- 
yon. Evidence within the area suggests the flood 
reached as high as 2,900 feet in elevation. As evidence 
for this elevation, we have mapped both large landslides 
and stripped basalt surfaces near and within the present 
Snake River canyon. The flood waters saturated and un- 
dercut the sediments below the basalt canyon rims, 
causing them to fail. 

STRUCTURE 

Two sets of fault directions dominate the structural 
grain of the area. In the sediments most of the fault 
planes ate covered with slope wash and talus and thus 
are very difficult to locate. However, reliable local indi- 
cators of faulting within the sediments include the fol- 
lowing: (1) the offset of marker beds known to occupy 
only a certain stratigraphic position, (2) the presence of 
tilted bedding (more than lo0), and (3) the locations of 
cemented or more resistant areas of sediment. The off- 
sets in the basalt and rhyolite units are easier to docu- 
ment, because in many places they are juxtaposed 
against sedimentary lithologies. 

In the southern part of the area is a zone up to several 
miles wide, containing numerous horst and graben 
blocks. Some faults have offsets of as much as 250 feet 
(76 m), so that the sum of all displacements is in the 
thousands of feet. In addition to this zone, even larger 
boundary fault-sets drop down all rhyolitic units to form 
the present topographic southern edge of the western 
Snake River Plain basin. One of these major boundary 
faults, located in the Big Horse Basin Gap and the Per- 

jue Canyon quadrangles, appears to have moved more 
recently than other similar faults. It has a youthful es- 
carpment that has been cut by local streams to form 
small alluvial fans of sediment on the downthrown 
block. 

In the relatively unconsolidated sediments that under- 
lie most of the area, we were unable to locate actual 
fault planes or other indicators of fault motion. Based 
on the few faults traceable through offsets in marker 
beds, much of the faulting appears to be normal in mo- 
tion. This is consistent with the idea that the western 
Snake River Plain is a rift-graben. In the area most of 
the fault movement appears to have, occurred after the 
Lake Idaho sediments were deposited.;In several loca- 
tions fine-grained sediments butt up against escarp- 
ments of rhyolite as much as 400 feet (122 m) high. 
Even immediately adjacent to the large boundary faults, 
such as the faults in Broken Wagon Flat quadrangle that 
step down the rhyolite of Sheep Creek to the north, 
sediments beneath the capping gravels are not larger 
than small pebbles. The present juxtaposition of fine- 
grained sediments against rhyolite or basalt escarpments 
is further evidence for the presence of a relatively low 
gradient Lake Idaho shoreline during most of the lake's 
history. 

The most obvious structural grain in the area strikes 
northwest-southeast. The grain is approximately parallel 
to the overall trend of the western Snake River Plain 
graben. The northwest-trending faults appear to be the 
youngest in the area. In some locations they offset all 
sedimentary and volcanic units, including the highest 
elevation, basin-fill gravels and the uppermost basalt 
flows. Examples of this trend are the large marginal 
faults that form the major rhyolite escatpments and the 
major faults that bound the Btuneau Valley graben. An- 
other major set of northwest-trending fa& is either 
continuously or sporadically exposed from the Btuneau 
River canyon, on the southeast, to the northwest comer 
of the Vinson Wash quadrangle. 

The north- to northeast-trending faults, the second set 
of faults within the area, are less obvious in their topo- 
graphic expression. However, they may actually be 
more important because they determine the stream pat- 
terns over much of the area. Evidence for these faults 
can be found in the offset of major marker beds and in 
the locations of fairly long and nearly straight canyon 
segments of major streams. A good example of the fault 
sets is the boundary faults on the northwest and south- 
east sides of the Little Valley graben. At the intersec- 
tions of the two major fault sets, the northeast-trending 
faults affect and perhaps offset the northwest-trending 
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structures. This effect suggests that the northeast-trend- 
ing structures are older and probably have been active 
for a longer time. 

As suggested earlier, the juxtaposition in many places 
of fine-grained sediments next to thick sequences of 
rhyolite is evidence that much of the faulting probably 
occurred after the final recession of Lake Idaho. The 
gravel surfaces deposited during and after the lake's re- 
cession obviously did not all form simultaneously in dif- 
ferent parts of the basin. However, many of them still 
must be relatively young, ranging from 1.5 to 0.5 Ma, 
because they represent the change in the basin from be- 
ing occupied by a stable large lake to an environment 
containing both rivers and lakes. In addition, base-level 
changes from post-lake faulting may have in part been 
responsible for the rapid downcutting of some streams, 
like the Bruneau River. Therefore, the Bruneau River 
canyon and its tributaries must also be fairly young. A 
probable age for this and other canyons might be 1 mil- 
lion years or less. 

HOT SPRINGS 

The Indian Bathtub Hot Springs, the focus of this 
study, is in the floor of the Hot Creek drainage. It is 
approximately 0.5 mile (0.8 krn) southwest of the 
confluence of Hot Creek and the Bruneau River. Lo- 
cal ranchers report that in the past the hot spring is- 
sued from the Hot Creek streambed, upstream of a 
small waterfall. The springs presently issue below the 
waterfall from the red sediment bed between the ba- 
salt of Indian Bathtub and the underlying basalt of 
Buckaroo Dam. 

While it is impossible to date the actual origin of 
the hot springs, it is possible to speculate on their 
probable control and origin. At the springs the units 
are not offset by faults. Elsewhere, particularly in the 
upper end of the Bruneau Valley, other hot springs do 
appear to be directly related to the fault sets that 
formed the Bruneau Valley graben. In addition, both 
upstream and downstream of the Indian Bathtub Hot 
Springs, faults do offset the units of the basalt and 
sediment package. It is possible, but difficult to 
prove, that the older northeast-trending structures 
control the location of the Hot Creek drainage at its 
confluence with the Bruneau River. 

If the springs are not fault-controlled, then they 
could be the result of stream erosion having reached 
the level of a confined part of the aquifer. Thus, the 
springs would only have begun to flow as the erosion 
of the Hot Creek drainage reached its present depth. 

As we suggested in the section on structure, the drain- 
age probably didnot begin eroding until at least 1 Ma. If 
erosion is the controlling factor for the presence and lo- 
cation of the Indian Bathtub Hot Springs, then the 
springs have probably been in existence less than 1 mil- 
lion years. 

Another control on the location of the spring may 
be partially related to the lithologies through which it 
issues. In other nearby locations, features in the basalt 
and sediment stratigraphy suggest that a local lower- 
ing of the level of Lake Idaho occurred between the 
emplacements of the basalt of Buckaroo Dam and the 
basalt of Indian Bathtub. The basaltof Buckaroo Dam 
is completely water affected throughout its exposure, 
suggesting that it flowed beneath the waters of Lake 
Idaho. The overlying sequence of sediments grades 
from a lower silty clay to an upper clean sand. This 
change in facies is consistent with a recession of the 
lake shoreline. The bottom two flows of the basalt of 
Indian Bathtub appear to have been subaerially em- 
placed, but the flows above them are extremely water 
affected. Most water-affected basalt flows are mas- 
sive with few vesicles and with interstitial spaces 
filled with clay. The overlying and underlying water- 
affected basalts may confine the aquifer within the 
more porous sediments and scoriaceous subaerial ba- 
salt flows. 

Another way to consider the age and future longev- 
ity of the Indian Bathtub Hot Springs is to look at hot 
springs as general geological phenomena. Geologi- 
cally, hot springs are fairly ephemeral features in any 
landscape. Lowell (1992, p. 552-553) says: 

Hydrothermal systems are fundarnentally transient 
phenomena. The temporal variability may have a 
range of time scales. Heat input may vary as 
magma chambers solidifj, and cool, or are peri- 
odically replenished. . . . Permeability may change 
as a result of tectonic, thermal, or chemical effects. 
Fluid recharge patterns may change because of cli- 
matic changes (precipitation patterns, glacial epi- 
sodes, etc.). 

Large continental hydrothermal areas such as Yellow- 
stone Park may last for several tens of thousands of 
years, although individual subsystems may have a 
shorter lifetime. 

Two geologic factors that can possibly affect the 
life spans of springs in this area are (1) the amount of 
dissolved solids carried by the spring water and (2) 
the presence of local or regional earthquake activity. 
All hot springs tend to plug the faults and pore spaces 


