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THE GEOLOGIC SITUATION NEAR BERGER, IDAHO

The relatively thin basalt zone beneath the Berger area serves as the principal
aquifer. It lies above accumulations of rhyolite and fine-grained sediments that do
not readily transmit water. Consequently, the aquifer in the Berger area is
considerably less robust than many assume.

Introduction

One of the most important factors for understanding groundwater availability for
any locality is the character of the geologic units that contain the water and control
its underground flow. In order to better understand the subsurface geologic nature
of the area surrounding the test well near the mutual corners of sections 7, 8, 17,
and 18inT. 11 S, R. 16 E,, at 2 miles west and 0.5 mile north of Berger, the following
information is presented. The bedrock units that need to be considered are the
basalt, rhyolite, and sediments that underlie that area as well as throughout the
region around this part of the central Snake River Plain. Also, to get a more specific
and quantitative idea of what actually is present beneath Berger and the test well,
several well driller’s logs archived in the Idaho Department of Water Resources web
site were examined and the results are discussed below.

Basalt

In the area near Berger, Idaho, and north past the test well near 3300N 2200E (Twin
Falls Co. grid) all the way to Snake River canyon, the near-surface geologic unit is a
sequence of Pliocene age basalt flows known as the basalt of Sucker Flat, which
were erupted from a group of basalt shield volcanoes that constitute the Hollister
volcano alignment zone, a nearly 12-mile-long zone extending SE to NW just west of
Hollister and Berger (Bonnichsen and Godchaux 2002). The Sucker Flat basalt lies
beneath a mantle of topsoil, caliche and basalt fragments seldom exceeding a
thickness of 15 ft. The main source of the Sucker Flat basalt is believed to be the
northwest-trending elongate shield volcano, Berger Butte. Other shield volcanoes in
the Hollister volcano alignment zone that likely contributed basalt flows to the
Sucker Flat basalt unit include Holly Hill, Checking Station Hill, and Hills 4534, 4535,
4613, 4645, and 5155. Radiometric ages of the Sucker Flat basalt include a K-Ar date
of about 4.6 million years from a sample obtained near Hollister (Armstrong, 1975)
and an Ar-Ar date of about 2.91 million years from a sample obtained from the east
flank of Berger Butte (Othberg and others, 2012).

The basalt flows in the Berger area are similar to basalt flows throughout the central
Snake River Plain region, many of which can readily be examined in the walls of the
canyons of the Snake River and of Salmon Falls Creek, all within a short distance of
the Berger area. The basalt flows beneath the Berger area are believed to contain
many porous and permeable zones of primary cavities within, and especially at the
tops, of individual flows, and abundant cracks and open fissures that cut through
parts of the flows. Also, interlayered with the some of the basalt flows are extremely
porous zones of cinders and scoria. Altogether, the sequence of basalt flows in the
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Berger area is a good aquifer, permitting groundwater to flow through it at a
reasonably fast rate.

Rhyolite

Lying beneath the basalt flows in the Berger area, and generally throughout the
entire central Snake River Plain region, is the type of volcanic rock known as
rhyolite. The rhyolite exposed nearest to the Berger area, at about 9 miles distance
in the northwestern part of the Cassia Mountains (South Hills) is the Tuff of
McMullan Creek, which is a densely-welded series of rhyolitic tuff layers aggregating
as much thickness as almost 400 ft,, and which is the upper part of a sequence of
welded rhyolitic tuff units exposed throughout the Cassia Mountains with a
maximum thickness greater than 1300 ft. (Williams and others, 1991). It is believed
that the rhyolite unit beneath the basalt in the Berger area is part of the McMullan
Creek welded tuff. This unit has a K-Ar date of about 8.5 million years. It probably
was erupted explosively from a buried caldera located generally north or northwest
of the Cassia Mountains, and which now is hidden beneath the later basalt flows that
cover that part of the central Snake River Plain.

Sediments

Three general types of sedimentary material are to be expected beneath the Berger
area. First are minor amounts of sedimentary material between some basalt flows,
as commonly can be seen in canyon walls around south-central Idaho. Most of this
materia] is fine-grained clay and silt and represents ancient soil layers that
accumulated during time intervals between outpourings of basalt, as the wind blew
material across the landscape. Such old soil layers usually are less than 10 feet thick.

Beneath the basalt in the region north and west of the Berger area are lake beds of
the Glenns Ferry Formation (Malde and Powers, 1972; Wood and Clemens, 2002;
Othberg and others, 2012) that were deposited in a large, long-lasting lake known as
Lake Idaho that occupied the western Snake River Plain basin and parts of the
centra] Snake River Plain area during much of the late Miocene and Pliocene time
periods. Much of the material that was deposited in this lake is fine-grained silt and
clay, accompanied by variable quantities of rhyolitic ash that fell from the
atmosphere during major rhyolite eruptions. The southeastern margin of this
ancient lake has never been clearly delineated because it is buried beneath younger
basalt flows, but various lines of evidence suggest that it goes through the area a
mile or two north of Berger. Near the lake margin there may be minor amounts of
sand and gravel that were deposited along streams or rivers that flowed into the
ancient lake and which now are buried beneath or interlayered with the basalt.

Finally, interbedded with the layers of densely-welded tuff in the rhyolite zone
beneath the basalt flows are layers of volcanic ash and minor quantities of soil, sand
and gravel that were deposited during the time intervals between the rhyolite
eruptions. In the subsurface environment such ash deposits, as well as the lower
and upper glassy parts of the welded tuff layers, over time commonly become
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degraded to clay minerals by their interaction with somewhat heated groundwater,
leading to impervious layers consisting partially to completely of clay.

Structure and Buried Topography

Prior to emplacement of the basalt flows that underlie the Berger area the landscape
likely was somewhat irregular, with hills and valleys giving topographic relief of
perhaps a few hundred feet. Reasons to believe this are seen in the variation of the
elevation of rhyolite occurrences around the central Snake River Plain region, as
well as at depth where rhyolite was intersected in water wells that have been
drilled. Part of the variation is the result of erosion of certain parts of the rhyolite
landscape by streams during the 4 million or so years prior to burial by the basalt
flows, and part of the variation is the result of faulting and tilting of the welded tuff
layers after they were deposited. A sense of the amount of faulting can be seen in the
Cassia Mountains where many normal faults of small to modest displacement are
shown on the geologic map (Williams and others, 1991) and by faults that displace
the top of the rhyolite in the lower part of Salmon Falls Creek canyon a few miles
west and northwest of the Berger area. These pre-basalt topographic and structural
variations indicate that the elevation of the bottom of the basalt zone in the Berger
area may vary locally by several hundred feet.

Water Well Information

Twenty-seven water-well driller’s logs archived in the IDWR website for the area
surrounding the test well were examined to gain a better idea of the subsurface
geologic characteristics of the area surrounding the test well. The well logs
examined are those within about 3.5 miles of the test well and that were drilled to at
least 500 feet deep, with the deepest having been drilled to 975 feet. The logs
examined describe wells in sections 1and 2, T. 11 S, R. 15 E. and in sections 6, 9, 16,
17, 19,20, 21, 22, 27,28, 29, and 30, T.11 S, R. 16 E. Of these 27 wells, 10 stopped in
basalt and the other 17 were drilled into rhyolite or sediments beneath the basalt.
The driller’s logs which were examined commonly refer to the rock drilled through
as lava; this is a broad term that could refer to either basalt or rhyolite, so an
“educated evaluation” was made in many instances to estimate the depth at which
the drilling reached the bottom of the basalt. In other instances, however, the
driller’s log are more specific and use the terms basalt and rhyolite, permitting a
more reliable estimate of the depth at which the drill hole went out of the basalt into
the underlying rhyolite or sediments. It was found that the depth at which the
bottom of the basalt zone was reached ranges from approximately 240 to 710 feet
which, when taking the variations in surface elevation of the wells into account,
converts into an elevation range for the bottom of the basalt of 3440 to 4110 feet
above sea level. Most of these wells intersect the bottom of the basalt zone between
elevations of 3650 and 4050 feet above sea level, with higher elevations being more
prevalent farther south and lower elevations being prevalent to the north.

Geologic Influence on Groundwater Availability
The basalt that occurs for the first few hundred feet beneath the surface in the
Berger area is considered to be a good aquifer because of the various fractures and
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cavities it contains, as well as the interlayered cinder and scoria layers.
Undoubtedly, this basalt zone contributes most of the groundwater pumped from
the area. The underlying zones of rhyolite and clay and other fine-grained
sediments, however, are not good aquifer materials because they contain much less
open space as cavities and fractures than the basalt and because these are not
materials that would permit water to flow through them at a rate anywhere near
approaching that of basalt. It is only the rare lenses of gravel and sand that occur
within the zones beneath the basalt that might act as good aquifers. Consequently,
even though the zone of rhyolite and sediments beneath the basalt would contain
water, recovery of very much water from this zone at much of a sustained rate
simply would deplete the water supply there so that water derived from wells
drilled to such depths would be coming mainly from the higher-level basalt zone.
Thus, in effect, the bottom of the basalt zone represents the bottom of the aquifer
from which sustained water volumes can be obtained.

Examination of the well logs in the Berger area indicate that the depth at which
water stood (static water level), which would approximate the top of the water table
when any particular well was drilled, varied from 210 to 540 feet below the surface.
This is equivalent to elevations between 3770 and 4320 feet for the water table at
those times for the various wells. And actually, the static water level for nearly all of
the wells fell within the range of 3800 and 4000 feet above sea level. By taking the
vertical distance between the static water level and the bottom of the basalt zone an
estimate can be made for the thickness of the basalt aquifer that might produce
substantial amounts of water for each of the wells. The results are that for nearly all
of the wells that were examined the thickness of the productive water zone is
relatively thin; it typically ranges between 100 and 250 feet.

Two of the main implications of these observations are that: (1) the amount of water
that can be obtained from the basalt aquifer with sustained pumping likely is more
limited than many have assumed because the water-bearing zone is not really very
thick, and (2) drilling to depths below the water-bearing basalt zone is not likely to
yield much additional water being available because the dense rhyolite and nearly
impervious clays-rich sediments there cannot transmit water very rapidly. These
observations mean that prolonged pumping at a high rate of the groundwater from
the basalt aquifer in the region of the test well likely will draw down the water table
for a considerable distance around, resulting in water loss for other wells in the
surrounding area,

GEOLOGIC SITUATION IN THE JACKPOT, NEVADA, AREA

Three miles south of Jackpot, NV, at the north end of a volcanic rock and sediment-
filled basin, Delaplain Valley, Salmon Falls Creek and Shoshone Creek join and enter
Salmon Falls Creek canyon at an elevation of approximately 5100 feet. The stream
flows through this canyon to the upper end of Salmon Falls Creek Reservoir, The
location of this stream confluence is about ten miles south of a drainage divide in the
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Rogerson graben (the valley through which Salmon Falls Creek flows located
between the Browns Bench escarpment to the west and the hills to the east) that
separates south-flowing streams from north-flowing streams. Within the Rogerson
graben the drainage divide is at an elevation above 5300 feet, and to the sides of the
valley it is at much higher elevations. In the Rogerson graben this divide can be
traced as an irregular course from west to east on the U.S.G.S. Meteor 7.5-minute
quadrangle topographic map through sections 6 and 5 of T. 16 S, R. 15 E. and
sections 33, 28, 34, 35, and 36 of T. 15 S, R. 15 E. Farther east, this divide separates
the drainage basin of Shoshone Creek and its little tributary Mule Creek from the
small streams and other watercourses that flow off the northwest flank of the Cassia
Mountains into the Salmon Tract region.

The region around Jackpot and the southern part of the Rogerson graben is
underlain by a thick succession of rhyolitic welded tuff units ranging in age from
about 12 to 7.5 million years old (Andrews and others, 2008; Bonnichsen and
others, 2008). These rhyolitic units are well exposed on the escarpment west of the
Rogerson graben, so there really is no mystery as to what lies beneath the valley
where Salmon Falls Creek Reservoir is located. In the southern part of the Rogerson
graben there is no succession of basalt flows overlying the rhyolite, nor are there
layers of sand, gravel or other materials that would readily transmit water. Thus,
there does not appear to be any sort of subterranean rock sequence through which
groundwater readily could flow out of the basin south of Jackpot and into the
Salmon Tract area to the north. It seems clear that essentially all of the water that
escapes from Delaplain Valley flows out through Salmon Falls Creek canyon and into
Salmon Falls Creek Reservoir, and does not leave the valley as groundwater flowing
northward. Consequently, there is absolutely no reason to believe that water from
the Mule Creek drainage, or from elsewhere in the larger Shoshone Creek drainage
basin, would travel underground northward to become part of the groundwater
system in the Berger area.
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