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SCHLUMBERGER SOUNDINGS IN THE UPPER RAFT RIVER 

AND, RAFT RIVER VALLEYS, IDAHO AND UTAH 

By Adel A.R. Zohdy and Robert J. Bisdorf 

i In 1975, the U. S. Geological Survey made seventy Schlumberger 

I resistivity soundings in the Upper Raft River Valley and in parts of 

the Raft River Valley. These soundings compliment the seventy nine 

soundings made previously in the Raft River Valley (Zohdy and others, 

i 1975) and bring the total number of soundings to 149. This work was 

i done as part of a hydrogeologic study of the area. 

; ' Plate 1 shows the location, number, and azimuth of all 149 Schlum-

i berger sounding stations. The location of the new stations are shown 
i 

i with solid circles, v/hereas the location of the previous stations (Zohdy 

i _ and others, 1975) are shown with open circles. The new stations are 

numbered from 201 to 270. In the following, we present the data and 
! 

i n te rp re ta t ion of only the new soundings (Raft #201 through Raft #270). 

j The maximum symmetric electrode spacing, AB/2, used f o r some of the 

soundings reached 4,877 metres (16,000 f e e t ) . For a few soundings, 

I (#202, #211, #214, #254, and #267) standard Schlumberger apparent 
i 

! resistivities were calculated for standard Schlumberger electrode spacings 

j , (AB/2) that are larger than the maximum possible symmetric spacing for the 

; given location of these soundings. This was done by making measurements 

with asymmetric electrode spacings then using a correction formula. For 

example, with one current electrode remaining stationary at 1,829 metres 
1 
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(6,000 feet), the second current electrode was moved to larger spacings 

of 2,438 metres (8,000 feet) and 3,048 i,;c-tres (10,000 feet), respectively-

The Schlumberger apparent resistivity at the larger electrode spacings 

was calculated from the formula 

Pg(BO) = BO 

where 

Ps{A0) 

^ - f - (0.3048) - - — - ^ 
AO' 

p (BO) = Schlumberger apparent resistivity at the larger electrode 

spacing BO, in ohm-metres, 

80 = distance from center of potential electrodes, 0, 

to farthest current electrode, B, in feet, 

AO = distance from center of potential electrodes, 0, 

to nearest current electrode. A, in feet, 

AV . = potential difference measured with asymmetric array, 

in millivolts, 

I = intensity of electric current, in milliamperes, 

0.3048 = conversion factor from feet to metres, 

p (AO) = last Schlumberger apparent resistivity measured with the 

symmetric array at AB/2 = AO, in ohm-metres. 

This formula was derived by the senior author and theoretically is valid 

for horizontally layered laterally homogeneous media. In practice, 

errors in measurements are not substantially magnified provided that: 

a) The subsurface is laterally homogeneous, 

b) the asymmetric measurements are made to extend an ascending 

portion of the sounding curve, and 

c) the ratio of BO/AO < 1.7. 
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For extending descending portions of a sounding curve, the limiting 

ratio of BO/AO should be made smaller, for example about 1.3. 

All the sounding curves were automatically processed and interpreted 

(Zohdy, 1973 and 1975) as shov/n in the graphs given in the appendix. 

Each graph shows the following: 

(1) Field data designated by a segmented solid-line curve with 

diamond symbols for observed data. 

(2) A continous-dashed curve which represents: 

(a) The continuous "field" curve which is generally obtained 

by maintaining the position of the last segment and 

shifting each of the previous segments, up or down 

so that the last point on each segment coincides 

with the corresponding point on the following segment 

(Zohdy and others, 1973). 

(b) The digitized curve at the rate of six points per loga-

rithmic cycle. Although the individual digitized points 

are not depicted on the dashed curve (to avoid cluttering 

the graphs) they were computed using a subroutine in 

in a computer program for bicubic spline functions 

(Anderson, 1971). The digitized data from the continuous 

dashed curve were then fed into the automatic interpretation 

program (Zohdy, 1973) to obtain the best fitting 

theoretical sounding curve for a horizontally layered 

medium. The automatic interpretation program used here 

was slightly modified from the one referred to in the 

above reference. The modifications are identical to those 



used in another program recent ly w r i t t en for i nve r t i ng 

Wenner sounding curves (Zohdy and B isdor f , 1975a). 

(3) The theoret ica l best f i t t i n g sounding curve p lo t ted as (+) 

s igns. 

(4) The deta i led layer ing f o r which the theore t ica l curve is 

ca lcu la ted. 

(5) The D.Z, (Dar Zarrouk) curve fo r the deta i led layer ing . The 

ordinate values for the D.Z. curves are sh i f t ed upward or 

downward by one logar i thmic cycle or they are p lo t ted on a 

separate sheet of graph paper (as f o r Raft #250) to avoid 

c l u t t e r i n g the graphs. The D.Z. curves can be used to obtain 

equivalent and simpler so lut ions containing fewer number o f 

layers. In add i t i on , they can be used to impose cer ta in 

constraints on the layer thicknesses and r e s i s t i v i t i e s 

(Zohdy, 1974). 

A l l these graphs were generated on a graphic p l o t t e r . The 

p l o t t e r - d r i v i n g subroutines were developed by G, I . Evenden of the 

U.S. Geological Survey. 
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Zohdy, A. A. R., and Bisdor f , R. J . , 1975, Computer programs fo r the 

forward ca lcu la t ion and automatic inversion of Wenner 

sounding curve: NTIS (Na t l . Tech. I n f . Service) PB-247-265/AS, 

47 p . , Sp r i ng f i e l d , V i r g i n i a . 



APPENDIX 



a o o 
{ -- r, 7 
t " - ; ^-i :• 

• I 1 f. • h " 1 

AB/2.DEPTH.D2-DEPTH. IM METROS 



3 
3 
D 

i - , - 4 

13 

... J.T; 

i i i i i iii! 

j i . ' - i -

• 

: i - : ' - i 
I • • I : 

I- • i 

r I 
i • i i I . . .! 

lOCOQ 

AB/2. DEPTH. D2-DEPTH. IKJ METRES 



•iE-.ii-i:illlii-
100 

AB/2.DEPTH.DZ-DEPTH. IN METRES 



tOQOO 

AB/2.DEPTH.DZ-DEPTH. IN METRES 



o , 
Q ii 
O •:': i:l;:i!T| 

-iiiiii i ' ^ 

I l l l i ; • 
- I - i : 

} i •: ~ 1 I 

rr"1-;n-lr-x; T" x - rrTlx-iiiif:x-:;."i-.x-rp - • ^ • - 4 . ^ ^ r !p'-jrpP4i'r:iir|-T-TX|jn-TlpprnT--jTTT:n"]TrTr^iX 
i " ' i i ! i i . i l l ' ; ' I" ! i i : i i : i i - i ' l ^'iip iii-!-'i 

S ' .- "! I 

rTr^-T'EMix 
« : f 7 ; 

- , . , , , . , , . . . . . . , • 

Q ! 

• ' i • i i i i ' ' 

iiEliiiiEJiJ! 

Ei|i,iii,ii!E,.ii 
- . - j . - - J - : - -rv 

o, 

l l - E E E 

y-7p7 
E T ri i, 

j i i i ' i i ^ i 
|,. . . 

i iE 
j - P T 
i i i i 
i :,i,i, 
i 
1 

,+ .,, 

1 ' 1 • 

i : i ' 
i • -

+ p; 

• 1 

. i i ! 

:vjMiiliiiiEi,.:.!-Tlili:iL!. 
too 1000 IOOOO 

AB/2.DEPTH.DZ-DEPTH. IN METRES 



..., ^̂ .: ,.̂ ^ .._ 

: ; : I . i . . . 

• ' • I • ' • • 

' ; . • . • • 

' IOOOO 

AB/2.DEPTH.DZ-DEPTH. IN METRES 



--" 

-
/) 

>0 
IJ 
i : 

C3 
' " i 

- t 

' 

AB/2.DEPTH.DZ-DEPTH, IN METRES 



a 7 j t ;: (i_ 7 

1000 
AB/2.DEPTH.DZ-DEPTH, IN METRES 



'•7'/\ 

i ' l i i . 
x:i4,;:-iii-

cc'l' 
• ' , i 
;, ,,:,Ti-
1 • , - 1 , , 

AB/2.DEPTH.DZ-DEPTH. IN METRES 



i l 

l i i . : : 
1 . . . 

i < - . . 
1 4 • X 

.E'i i-l-
• 1 

i ' i ; 
. . . . 

' ; ; : ; 

- i i - i 
! 1 1 

i ' - i j - ' i 

Eii:"': 

E i ''••• 
1 j . : : i . 

' i-iii :-
1 

• i - l 

:: : .... 
. . 1 . 1 . . . 

• ' . 

.:,: .^ 

1 IQQOO 

AB/2.DEPTH.DZ-DEPTH. IN METRES 



ICOO 

m. 

> 
CD 

ro 
m 

D 
m 
-u 
X 

a 
N 
I 

° o ffi o TJ 

X 

s • .-•..-,- - r ,-.:—. 

m 
- { - - - -

S -:.-i.:;4i. 
CO „ . xp : ^ . : : 4^ 

o 
o O ; ,. 

• K.. 

-

TVT 3J 
- t - ' > 
i :: -n 

- - - , - - . - ^ 

- i l ' ^^^ fc 
-- ro 

J . i-.- - -
,.,..... .̂ 

- .- - ' - x r : :••::•--

• •; 1 i i - , : : p - i 

iP-4---:•-:•":': - f r i 

" . : : • • 

H i i ^ ^ 

i ' • ! • 

Computed from measurements A a. '"̂ ^ 
-r.:ade with an asynrnetric ar'"ay ""^ 

o 
o 
o 



a . 
o i 
o i 

p I. ' J '̂ ' •• 
- F - ' i - r - i - l x ' - ! -1 • • " 

?..!. J ,: ; f. 7 •. -i I r 3 
' : - - ; r 4 r M - : "^-t : r-p- p:-:---p-i-T"";'T f r V T l ' ~ " x - ! -

' . • I , . - . I X , i , ' 

r? ?,-!-

, i! i i i 
: p : . 

,i , . . , I , . j 

i:.,:,:;il ;::i 
i.,,:.:„,:i.,.l 
i i ' i " ! 

ii-i ;i • i;;-i i! ' E E ii E i ' i ' ^ ' i|ii;:iiE' I'iii'l 
:!ii ' *• -• -!•- i I i 1 ' • ; ' • ' l i E ' E i i - i i i i i • i i - i - ' i i 

1:ii,F.ii'iT|T!Ei1iiiEii:'ii;::i'^i:ii;''iii;i!iT^ 
.) X ,1, , ; „ | , 1 I,; I P I 4 , ; : , , .L. . l - . . l P , l , l 

-I...!. \:C:\ .'„.,:;; 7 ;,:' I ' iE , ibiiiilii:!,.,;::! 
, ., i : p i-i-I • I j ; ; i :E i ' i i ' ' j ; n - ' ' - i l i i - i ! i i : i 
liii'ji' i i i " ' i j i 'Mi'Ei i ' i i j i i i : ixii^-iiiiH;';-! 

..(.::! 

• , ! 

; ' i 

, L : J , 
• . - : 1 : 

A ^ - ^ - - 5 ^ ( - ^ 

• • • « 
. t 

i V •; 

i i • , : 

+ 

illTiî ^ 
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l i . • . ' ; 

: • • : i 

I i . l . 
i i i , . 

i , r^iJ 

' i j i l -
I - t p 

i i i - i 
i': . i . 'L 
I . p 

.p.:. 

iii i i 

? •' ! 

M 

i:'!:xr 
r l . , : 

i - i T l 
- I • I --

V I . 
I - - I -
I - I 

I 

i""l 
• 

-' 1 . " i " 
i i i i 

« i'; ' 

: i:! 

i ' r i - . - r 

; y - i -

i P ] 

-,., 

. • : ' , • . i ' . : : : > 

i-;i!i ' i i!ii; . i 

! . i i " . | ' i i ; 

i 'T Mxii 

i i i i i i i jiil 
! - i i - ; i i : ! i | 
: , , . i i . i i . , ; i i 
i I 1 1 , : • ; 

ii;,' ii 
p . 1. 4, 
p 1 1 1 1 
11 1 l l i . 

' i i i ! 

i'iii 
iiii! 
' . ' i • - i 

-

' ' i - i ' i 

1 I i 4 i i ' 

i i i i i , : . 

i T i l 

' • i ' i 

,i,iiEiii 

. , - . . • E . : : 

! 7 

i i i i . i i i , ! ^ , 
, r • 1 

• i . - : : ! - : : : - •; ' 

iiniiRif^ 
i i i i i i i j i - i i t - r 
iii:^i|iiEE 
. . . . , . 1 ,,, 

i i l i ' i i i i i i i 
• \ - ^ y . 

- «
- ";—

r. 

. , , 1 1 , 4 ) 1 4 , 

i- j i i i i ' i , ! i ' i 

' ' i - ' - i i r x i i i , , 

",, ' 

!- i 
•iii' '-

• p - 1 -

• ' ' ' 1 
1 

• 1 - • 

., .: i. 

, • i i i . 

P i ! 
-.1 i 

1 
* i 

! - i. 
1 -! 

I 

i l i i ' 

-E. 
1 . 

-pi 

! • - I 
,1 U l - K 
- l i - ' - l i l i 

- 1 i i 1 • I • 

I i . l ' 

. j ,-.: - ? _ . . . 1 . 

I : . i 

• ' • # 

- I i r 

: - , '1 
1 ( 

LT,T;t;p.: 

i i i i 

i i f ; 

I ' I 

I • ' • 

! • • I 

. . -1 -

ip .4 i ; 

. p • : ,,,,_ „ , . . 

i l i -'. 
PT P. 
Z.TP. 
r i i i I i 

lliEil 

' • • ' ^ ' i i . , ! . 
:: , i l i 

i • l \ ' 

cccy 
: , - -

y.. . 

r, : •; 5 1 

•'T 
- : 1 j 

j 

- • i . - L i i k 
z 

4 m ;i|i'i;^^ i i i 

' l - ! i E . i ' i - u . ' E l i i - i - - L i ' • ' i 
3 4 i f ; . • ' , . 

10 100 

Dari Zarrouk curve for | f ^ / ^p j j5f250 ^ 

1000 

AB/2,DEPTH,DZ-DEPTH, IN METRES 



r . 
6 7 -, ll 1 f- 7 » -1 1 

,i. 
Ill 

l:i 

i | i i 

I' •" 

'J) 
Al 
X 

• • 

- i - j 1 4 

- 1-' I p 

« 

f - i ' 

' • i ' , 1 ' 

E t .. ; I 

.J*,.P:.P 

.1 ,,!,.!. 

I .: 
: I i l 

1 :. 

- . :|._:^' , ! I i l ! . - •' 

y o 

10 100 

AB/2,DEPTH,DZ-DEPTH, IN METRES 
1000 

I i l l . 1 , 1 I . I I 

, ! i i i i i i i i i i i . 
* 2 5 ) 

1 . 4 1 , . .. I , 
4 t i 

I • '. 

I - I 

u:\9P 

file://u:/9P


o o 

• i 1 - 1 . i 

.ip---1l 

'.y. " T 
10 1Q0 

AB/2,DEPTH,DZ-DEPTH, IN METRES 

r i ' ' ' - - r -' • 
T . \ - . T - r - 7 ' T •• 
^ - i i i : x x ! - ;- : 

• i i i i i :i;.i 

• i i i i^ i i i - ' i i 
! ' ' . i i 4 : i , , i • , ',; i 

iiipx..,i . '-

i p ' i , i.--: i'r' 
1 • • 1 - . ' 

• ^ - i i - - ^ i 
4 , i . 

i i i i i l ' i i . i 
- I , i - 1 • ' 1 

1 i - ' - i X , . i 

i ; ; T i ' 
J - i i i i i- t i- i- i i 

•,; ' • ; i ' i x i • 

i . i i ' 

i- ' i . , j • j • 

1 ; , j • ' 

i T ,- i , : 

: 1 i i i RAFT 
• i ' i . . . i - -: 

,1 :; 
1 . :,; 

, i.L„,:,..t. 

-
i . i 

#252 

1000 



-'El-T-r- xr-'-pT! •"'^~'i"E"i''"L'^'^''"'t-" r-'i-'•,"';!—rTx-r':'T'"n"' -T—T-{---—i-.--,' 

#253 

100 ' 

AB/2,DEPTH,DZ-DEPTH, IN METRES 
'1000 



. p i i i i i x . i : , : : '"i 

Computed from measureme 
made wi th an asymmetric 

\C: 
I — 
I — . . 
!., i 

in 
CM 
'-ti .. 

o 
o 

, . 0 

"". '.. 1 ' ' ' 

. ... i 

.'.. . . ' » . . * 

000 001 01 
Q-qvi: r.?w_wu;n .MI • <̂ 'p>i I I A EEq I s^^yi 



a o , - c z c - y i 

; i l ' I 

r'̂  T P y 
i i i ' • i ' i i i i 
i i . i i i : i 

i ' T i ; ! 1 . - i i 

, i ; • . ] . 

' I. i. 1 .-

i l . : , ' ! . 

iiiiii ij 
i l X i i i - i i 

; ! • 

r-rrjr 

., i , 
•iiii i 
i '-i 

-i-
T | -

1 ' •> \ 

I'l'i'i-'-T'xTiirT 
'• ; - i ,; 4 ; 1 ; j 

i:: ' f i ' 11 
: ,1 : : J . J .1 .. 1. 

i ' I ' -J i-- ' • ;,; i i 

i , , : . , ' i " , i ; ;,; :, 

i t lATT'Pl 
•TP.CVtC^-] 

• 1 ,-• : 

I 

-.1 -, 11 p ' I • 
• ; i I I p p 

' I ' i ' i " i ' - ' T 
. i ! 

: l i „ : : p | i ; p ; 

,4XiJiX. , | , , , . . . . . 

I ' 
. l . i 1 . . 

#255 

1000 
AB/2,DEPTH,DZ-DEPTH, IN METRES 



1000 IOOOO 

AB/2,DEPTH,DZ-DEPTH, IN-METRES 



2 . 

- o 

C4 '; 7 ? 1 I 

: I 
I I 

F̂- + 

_ L i _ L 

: i I ' ' 

..-I 
'' i! 

i. i 

j^iiMl • P 'I r • -

J t i ' T V .> il 
10 

^ ^ ^ ^ ^ . . ^ - H ; ; : : : : 

" 1 0 0 

AB/2,DEPTH,DZ-DEPTH, IN METRES 

I E 

1000 



T l r i r 
1 '. : • : : 

- f i ^ i ii i 

i i i i i : 
1 ! - - i . 

M i i j i 

. , . .1 

i i ' - i j 
i i i i ! 

1 

.. . f . 

i i . i : 

-- :(--. 

I " - 1 " 

• - I 

i 4 ,. '--i 

'•'I 

#258 

100 

AB/2,DEPTH,DZ-DEPTH, IN METRES 
1000 



C) 

Q 

o 

- O 

„-^_-.,.,_,},. .,.1, 5 C 7 
•Xfr--;: 

•1 \ 

i .iii'-^iiii 'i-ii'-l'i-'-'l-^xi i';-i'E^'^i^^i'i"i^ii-iiii!'Eiiir^'-i^ 

lH^iiiEii^'^'rf'ii^^iiii-| i 'lini 
^ - • - i i - ' ^ i j ^ ^ i ^ ^ 

:'--̂ .X': Wr 
-.--'-: i ' 4,ill. 

f 7 •; 9 1 

AB/2,DEPTH,DZ-DEPTH. IN METRES 

:m 
TV.'-' 

_.!.,_, .t._,i 

..! i , , -.'.. 
i l i i - i ' 

,-: -i , i t -
1 i ii ij -

.. '• i i i . ^ -

: i , ! i - > : : : >-• 

, i i , , i - , 
; . .1 

-I I-

. I 

i i l i ' i ' : l - i . . , : ' , 
. . . . , • • • \ . . . . . . . 

I'iij^n 
, , „ , . . | . . 

. 1 , ; I 
. ,i.,f.. 
..pi 

i i i i i 
• ! 1 

, . | . I 

P E: 

„ . ( . . . . , 

RAFT #259 
i . l , 
. •• I 

i ; i ' 
. ; - : . L : . 

1000 
:^|.,',i-i ' . I . , ^ . 

J 4 3 

, ( , . , , ( . 



- . . . „ ! . . , , . 

i i i i i i i i . i . l i i i 1 ,. i 
: l . i | - - 1 ' I ' ;, i 1 
, I , „ , , , , , , , , r • 

• ' " 

. X - L 4 . ; 

i . i i ' :•!: 
1 ' , i ' i i i 

I . i i , 1 - 1 

l i i p i : . - i . 

..uU:.;.;.. 
' ll 

—tL. j 

. • ! > -

• i i ' -' 
u i i .•.: 

' * • • ' • , - ; 

4 , , X . 

ii! ' i . x . i i ; 

l i ' . i „ l ! i • : ' , , 1 . 

#260 

10 100 

AB/2,DEPTH,DZ-DEPTH, IN METRES 
MOOO 

< i 

-I - f -



30001 
I E - •••-i ' lri 

193# . 

0001 
S3yi3w N1 • Hid3a-za * Hidna's/av 

001 

' l,,,lx '. 

- I t-
!i .1 

• ' -I I 
• ' 1 - -f-
i • I T 

-1 — 

iEiili-iiji 

- 1 - - 1 -.-. !i' 
1- . 1 , 1 . , 1 -

! ' I . 

p . 1 1 

j . . . 1 

ii'ii 
. I . . . . 
Et : : ; : 
; t ; ' E 
" ' ; • . ' . 

.T I : ..' : 
: i . i '• 

* • t 

. i 
: r : 
• I • 

:iri 
.liE 

, i i -•.-. 

iiipT 
•r r-p 

T—-f".-i 
i l ' - ; 

...Iji i 1 1 p : i ! I 

: ii iii I! i i i' I 
i i i i i ' p ' l i T ' i j i l 
4 i E i p . i -!-

•EHi' i lE-ii 

r i I ill 

I i.i 

l: Hi 

1 ,, X . I i 
I , - - 1 4 

''. i -i-'-i-

ii -'•! 

-,.!:;!: 

i ' ' ---p 
p . H i . 

i i . E l i 

l i i i i i i . i i i -
I i - i ' i 

i i - i .i:liiiiiliE 
i - i i i i p i i i i - i 

• i i i i i iTi 

1 ! '-I 

.̂ ......... 

• o I 

.iJ,, 

i i i i ' 

, i I 

P T t 9 
, ' ' : i-i' « I 9 m , . „ : L i . I i , r 

p- i - 'C - o 



DOOI 

;.. -p 

irirE^^ri^PT 
i - I • ! - I T 

0001 

39S# i d v y • 

. . 4 . . 1 4 1 

•- iEi i l lpi 
1 4 - 4 - 4 1 • • ' ; p ' : i 

i - -'i ' r ' i i i ' i i 

• i - i i 

: i ' 

53̂ 1311 Nl 'HidBa-za'Hidsa's/av 
. 0 0 1 

I . . . . 

:3 
n 
u 

f'1 
0 

O -
o r 

c 

o o a 



100 
A B / 2 . DEPTH-n7 -nFPTH. IKI MPTRPQ 

1000 



m̂—-̂  -̂ y 

7\c4 ii i 

iiiErii.:; 
i l i - i 

iliii " I ' 

i .; !i 

ii • 

, 1 . . . - ] . . 

I 

I 

i 
• • • 

i i . i ; 
. i - i 

' i ' i i i - -
T^ . . V 

•• 

. 1 

: .A 
1 4 

; - i 
1 . 1 

- . . - . . I , • 

''ii " - : 
• 1 i - - - 1 

, - - - , , J 

I . I 

i I 

i 6 ; 
10 ' 1 0 0 * ' " 

AB/2.DEPTH.DZ-DEPTH. IN METRES 
1000 

1 RAFT'#264 

ii-|ii'i^iii î  'i 
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