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HKlumberger Soundings on ths Snake Riwver PFain near Hampa, ITdaha,

b

Fobert J. Biszdort

IMTRCDUCTION

I 1538 +he U.5. Geclogical  Survew made 23 Schlumberger

soundings  on the Snakes River Plain near Hampa, Idaho ifig. 13, The

soundings  were made to delingate possible areas of potable water as

ar,  ald in  the Regioral Agquifer Study Area program. The arsa of the

Trake  Riwver Plain covered in this stady comsist  primarily of

Fliocens ange bazalt fious, Fliccerme age Lake PBed deposits,
Fleistacens age terrace gravels, and recent age alluvium tLindgren,

and Lindgren and others, 12843, In general the basalt iz the

principal agquifer  and  in same  aresas  can wield 26608 gpm of water

N

43, Therefore detsrmining the the location

el

Murdor$f  and  othsrs, 19
and  thickrnezz of the bazalt would be of benefit far the groundwater
Stadu,

The purposzs of this report iz to relgase the Schlumberger

zounding data.  Automatic inversions: and a geoelectric cross section
are zlzo given and discuszed.

SCHLUMEBERGER SOUHIDINGS

Figure 2 1= a map showing the location, identifwing number, and
directian of Expansion of the Schlumberger =oundings. The

umberger  zoundings  are  numbered consecutivelw from Mampa 1 ota

A1l the =sounding data were auwtomatically processed and

o
i
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Figure 1. Map of Idaho showing the Schlumberger

Sounding study area (stipled pattern).
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interpreted CZohduw, isv2, ared 1975 as shdun in the graphs in ths

Appendi=,  The curess were interprsted on & Hewlett-Packard JHFS

-

tad
)

a4

n

B odesk  top computer wsing & progeam baszed on the program of
Zady C19vah, The HF  progeram was modified to wse O7Heill

i

o

cogfficientz  (O07Meill, 19750 in place of GChozh cosffis nts CGhosh,
For sach zounding, the data in the Appeadix includel
1» A log-log plot of the figld data points, in which the "0""=z

represent  the indiwvidual  data points. The ARESS elsctrode

o

zpacings, which were meazured in feet, hawve been conwerted

of data powynts that was made with the

Pad
=
it
-
]
-
11}
-
m
fu
(al
o
W
1]
e

same  potential  electrode spacing (MM s cornmscted with a

alid lime. Meazurements wWere made at  the fixed MHAZ

s

zpacings of 2, &, 28, &8, B8, and £80 fset,

22 A tabulatizn of the ABYE electrode spacings in meters and the

(M

correzponding apparsnt resistivitiss in ohn-m.
» A log-log plot of the cutput of the autamatic inuverzion progeam

i which:

the shifted-digitized fiegld

M
113
m
-
-+
in

ar The cantinuous Curve rEpre

curve CHisdort and Sohdw, 13793,

-+

br The step-function curue represents the disteribution o

interpreted-trus resistivity with depth.

23 The plus (+) sighs reprezent points on the theoretical
zounding  curve for ths giwven distributicn of resistivity
with depth. These points are given to show kow well the

interpreted model fits the shifted-digitized curwe,

in

4y A tabulaticon of the interpretsd depths in meters and the

interpreted resistivities in ohn-m,

soadse  the  area of  the =ztudwe i maxstlw light suburban in



mature 2ome wroblemns wers sncountersd with Sultural features. Metal

althowgh  generalle short (S8, Smiy, ouwerhead powers lines and

apblez, and slecirified femces

Cormer boxes, burisd telephons

zglection a difficult procedure.  MWhenewvser

[
-
Ead
M

Hacs zounding

poszibl site

11}

wete  chozen  that did mot hawve any wizible cultural

Featur In order to maintain data continuity  sSome Sites WeEre

/]
[

than idegal., ZSoundings 1, 7, 9, 11, 12, and 1&

2 that  were obuiouwsly caused by cultural factors. Thess

cusps  were manualy smoothed before interpretation. Soundings 3, 18,
13, 15, 1%, ard 21 had cusps and other features such as too rapid of
a  turn  arcund  from & maxisum, whickh  couwld not be oattributed to

hoeizontal Tavering. Thesse features were mandally smoocthed o thar

ot

-

the dinwersion  program could better £it the undistorted portiorns of
the  saundings.  Smoothed zoundings will have a -3 after the title on
the  sounding  interpretation plot in the appendix. Sounding 12 was

anded to the originally planned AB<2 spacing dus 1o the

gffects of & buried telephone cablte and the cross zection line was

1 te awoid the cable. Sounding 12 waz not inciuded

[n]
-+
-+
irn
m
-+
[
=2
-
1]

e

e

z zECtion.

in ths cro:

in
]

GEQELECTRIC CROSS SECTION

Figure 3 shows & geoelectric o section constructed from the

Schlumberger  zounding. data. The figure consists of two parts, a hon

vertroally aggerated Cross SEc0tion, and the same Cross section

i1

ekt ically ssaggerated four times. The Cross sectioms were generatsd

i 3 marnner similar to that described in Bisdorf, 1932 pages 5 tao

Orn thes right hand =ide of aresented which

-

-
i1

-,
Iv]
=
5
1]
w
11
[n}
in
—
m
-—
I

—r

relates ivterpreted resizstivitiss with zhades ~aw., Darker zhades

i
-+
wJ
-

indicats  kRighsr ressiztivitiez and lighter zshades indicates lower






resisitivinies, riangles  at the top of the Stroszs sections indicat

cunding  locations:  and the numbsr:z  abowe the triangles ars the

1

(1%}

cuhding numbeErs,
From sounding 23 to sounding 1 there appears to be a laver which

iz probably freszh watesr saturated sand and grawve)l fterrace grawell

o

atyrated basalt. Thi

10}

S frash owater

l,u

lawer has a resiztivity range
of 45 4o 188 obm-m and i interpreted to attain a maximnum thickness

-

of  of abouwt SBAm at zounding 4. From sounding 2 through 17, with the

M

gption  of  sounding 14, the cCross secticn shows that basalt is
pEesent at or hEar (uppeser 48mr the surface. This basalt laver,
characterized by rezistiwvities of greatesr than 189 chrn-m, i3 188 to

Z8dn thick except under zounding 17 where it iz about 488m thick.

Jonss with resiztivities of les= than 18 ochm-m are present in

i
i
%

gither cliay rich sediments

that have resistivitie

m
Iy
-
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!
y
ot
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shim-m mear possible faultz have g

[
n

rmal potential,
The arsas +rom sounding 13 to 19 and the area from soundings 7 ta
could haws same geothermal poatential.,

A zone of resiztivities

v
[
-

Wl
-
m

ater than 45 ohm-m 1z present

uridsr  soundings 18 and 11 from a depth of about FEB m, This zone

appgar: Lo contunue to the depth of the Srozs ssction. Soundings 14
and 11 were raot to a sufficientlu large ABYZ spacing to be
able  to detect  lavers ta 2 km. Thersfore it iz possible that this

-
i

-
—
m
(1)
"y
fa's
-
=
11
=

—+
u
-

resistivs zone i3 underlain bw 1

e

(1]
w
I

SUMMARY

Bazzlt, which iz ths primary aguifser in moszt porticons of the
Srakse Riwver Plain in Idahao, iz present in the ztudied area. The
bazals lawver, asz interpreted from the cross szecticon, iz gensrally



only  about 188 to 288 m thick. A thicker l1dwer of what is probablye

fresh  water saturated terracse Qravels iz present in part of the

to 488 m thick and buried under about

I
—+
o
]
i
u
o
n
w
m
g
n

S8 to 188 o om of  owverburden. Thi

laver repressents a significant
possible source of  ground water, Low resistivity material pear the

gdgez  of ths sztudy arsa indicate the possibility of geothermal
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