
UNITE]] SThTES DEPRRiflEHl Or THE INTERIOR 

GEOLOGICAL SURVEY

HfiSTER CURVES OF SCHLUIIBERGER SOUNDINGS OVER THREE VERTICfl! 

RRRfiY EXPFiNDED fiT RIGHT fiNGLES TO STRIKE

by 

Heel H,K, Zohdv

Open-File Report S8-249

C i t at i o n o f p ar t i c u 1 ar m an u f ac t u r- e r s an d rn ode! n u m b •£• r s d o e- s n o t 
constitute endorsement by the U.S. Geological Surue;. 1 .



73 "5 O CL c n TI CL rr VI —
 •

P-1 •e
*

T
' "3 |Xi —
 •

—•
•

3 3" O ^ O C
i T
1

3 TI —
 "-

•c* — •
•

TI i/' •

•c P.
'

—
 >

C (ll D- —
 • Tl —

•• 3 "71 TI ri o •D 3 -<
•

N — •
•

3 |Q .7* 3
-

T
I

I.f
t 3" P-1 73 •T
'

p-
1 3 CL 3 PI i£

} 3 — •
•

.7*
 

.
C CL Ti O •*

•

d' 3 O 3 d1 — i _.. TI i/i .7* 3" d1 c* d1 "3 T<

-H 3" TI
.

n O 3 75 c •r
* d'
.

.7
* -I
. o 3 O •*
>

<* 3
-

-•
•

i/i d- —
 i

CT c 3
 

'

-*
>

O "3 O 3 —
 ,

v
- •C iT
i

-3 •r* -*
•

i~
i d1 — • — • d1 -c TI -3 i/i i/i 3
" 0 C —
 1

CL cr •T'

-5 TI i/i _.
.

i/i f* -•
•

C -•
•

.7* •••c .7
* 3" d1 3 n •Z -3 •£ T1 i/i O C
T •n d' -•• 3 T' CL :~ ->
•

•7
+ 3" O .7+ 3~ TI -3 c* '••
r

•7
3 TI i/i O -*•

>

TI —
 «

T' n .7* ™3 O CL tT.
i

d
' "5 ~3 d1 '••

C I/I •

•D TI 3 TI "3 d1 —
 -•

—
 •

v
- d' "7 m 3 C n 3- —

 •
T" i/i MI CL -*

•
i/i •r* Q "3 .7+ TI CL cr *>c .7+ 3" T' T' -*

>
-*

> TI n .7+ i/i o -*> — * d1 -7
+ TI -3 d1 — • n 3" d1 3 U
J TI i." _.
.

3

CO O c 3 CL — «
•

3 |JQ i"i C "3 •:~ TI l/
i O rjr •-* d1 _i. 3 TI Q
.

fr _
..

•7
+ 3* •7
*

3" TI \)\ '•C 3 3 TI •7
+ ™5 -•
•

n CO n 3" —
 « c 3 rr TI -7 ij3 T' "7 d1 ~3 T d| ''•C

•r* 3
"

—
 •

i/i d1 _• cr c 3 n d1 3 CT TI •*:
•

O C 3 CL -•
•

3 r-j 0 3" CL x: X
X i-* xO CO o S
_
'

•

I-
*

••£
•

CT
-I cr-
i

••_-
•

• —« 3" TI 3 TI n TI M
i I/I fM "7 X
; -*> O "3 3 C —
 • d- in -*

•;.

O "7 .7
+ 3" TI n O 3 75 c .7+ d1 •r
*

-•
•

O 3 o •*
>

<* 3" T> ri c ~3 •£ TI i/i — •
•

3

O -*
>

•7
* 3" TI r- d1 |£
( C TI -3 "3 TI 3 C 3 TI "3 — •

•
n d' —

 •

-•
•

3 •n
-

ill 11
1 -3 d1 -7
*

-•
• o 3 -*
>

O -3 3 C —
 • d- ..-.. ID rj- "5 d- 3 O £ _.
.

<* N d* 3 Q
.

CO •7
* TI •D C 3 •*

/--
.

-^
; d* 3 T O l/i 1 

-r* T d1 3 CL d' 3 CL n o o •r
-

•* >-
*

'.£
•

C
h

CT
'i

••
-'

• —1 3" T' 75 ~5 T' l/i TI 3 f* 3 TI .7* 3" 0 CL — •
•

in rr d" i/i T* ti O 3 .7+ 3" •TI c I/I TI

Tl X 75 -3 TI i/i lit TI CL -•• 3 <•*
•

TI ~t̂ 3 I/' O -*•
>

_j
.

3 •*
>

_•
.

3 _.
.

•r
*

TI I/
'

TI ~3 —
 «• TI '/' £ 3" _j
.

n 3- d1 "5 TI n C 3 CT iTi •3 i/' 0 3 TI .7+ O TI •C d1 — i c d* *+ TI

-•. 3 -•> -•
•

3 _
.

<+ TI i/* -»
-

3 d1 —• — • *••
:" •r* 3
-

—
i.

3 CL — •
.

7T TI • -H 3" TI -*
> n •3 3 C —
 • d' •c* _•
.

0 3 -*
>

0 "3 <* 3" —
•

n 7x
~ CL _i
.

7
T •TI i." 3" d' i/' CT T> TI 3

CO n 3- —
 •

C 3 cr TI "3 U
J TI "3 d* T -3 d1 x; TI x 73 d1 3 CL TI CL T' — '
•

..-+ 3" T' "3 d1 •7
*

"3 -i
.

>D 3" <* d1 3 •D —
 >

iTi Ift O "3 73 d1 •3 d1 —
 •

— - TI —
 •

•r
*

O d- 3

7
7 C 3
 

'
T> .7* N .•

-s

k
-» '%
£• 01 en •%_•• n O 3 75 C •r
*

T
' CL d1 -*> TI £ 3 d1 MI .7* T' •7 n ST
.

•5 •C T' I/
' -*
>

O -3 •7
* 3
-

TI ii'i ••c 3 rn
;

TI •r
*

"3 -•
•

ri

<*
 

O
3"

 
T

—
 >.

l/i
 

i/i TI
rt

i 
.r*

*
—

 • 
I"

rj
r C
 

0
3

 
-*>

•

=! P.- i/i •7
*

T
l ~7« fi C -7 •C TI I/
I

• -H T d- t+ 75 "3 6 •n ~3 d1 3 :=; d1 I/I c i/i il
l O
.

-*
>

O "7 ** 3" TI •J
ji TI 3 TI ~5 d1 •7
* -•
• o 3 n -*
•,

i-
^

••j
li

01
"

•3 X
,'

-*
:.

O "3 •r* 3
-

T> n O 3 73 C •r* d1 .-* —
 i- o 3 d- 3 CL 75 —
 •

O •r
*

•7
*

-
•
•

3 •D O -*
>

iT
i

-•
•

•7
* 3" TI "3 l/i -'
•

3 u~
i —
 •

TI Mi o C 3 CL — *
•

3 ul
i n C ™3 •C TI

3
)

ri O 3 75 £
|

.7
*

T
I ~j 7J ~3 6 U
J "3 d
' 3 -*
>

O ~j <* 3" TI X T
J 1 '•.
D

 ,

CO J>
. en a T' i." 7

T •r+ O 75 n O 3 75 c <* TI •7 £ d1 i/i "̂7 — «
•

.7+ •7
*

T
! 3 .--
.

l\
l o 3" CL

d' "7 ~3 d
1

SC o •7 -•
•

ff
l 3 c* TI CL P^ "7 _.
.

U
J 3~ <* d1 3 i£
l —
 «

TI l/i •r* O -7
* 3" TI I/' r* "7 _
4

.

7T T
I O "*;
«

•T
+ 3" TI I/' <* "7 C n .7+ c -3 TI X
.-

'

•

-5 TI I.f
t -•
•

I/
'

r* -•
. •c -•
•

.7+ ^c I/I 0 c 3 CL -•
•

3 ijl
l n C "7 •c T
f l/i O •C TI •7 •C Ti -5 .7+ _*
.

n d1 — • —
 i

d- V
I TI •3 i/i '-•
.

£ -•
•

•r* 3
"

•r+ 3
-

TI TI —
 •

TI n •r* "7 0 CL 'T
'

:D 3 O c Tl _
•

=• Tl c* 3
-

0 CL £ d1 i/i a T> •f TI —
 • •

O 73 'Ti CL •*> O -3 •r* 3
-

TI -*
> d1 v> .7* n O 3 73 c .7* d' c» -•
•

O 3 O "*
>

t-
«

2
!

—
I

^
i

0 tn i o —
 i

«—
 i

o T

w CL
 

X

m CO m m CO o CO 7s m

HI CO m
 

TO o m U"i CO

m
 
m
 

o
 

.TJ

X -I

m

.T
l 

CO
 

*-
• 

O n CO o m
 

:/o x
 

TI
 

m
 
m m o



BRIEF RLBUM DESCRIPTION

1. This- a 1 b u m is co m p o =. e d o f s e t •=. o f m as t e r c u r v e s o b t, a i n e d 

w i t h an idealized 3 c h 1 u m b e r q e r e 1 e c t r o d e ar r ay <. d i s t an c e be t w e e n p o t e n - 

t i a 1 e 1 e c t r o d e s i s i n f i n i t e s i rn a 1 1 y s rn all) an d t. h e ar r a;,-1 i s as s u m e d t o 

be e x p an d e d at r i g h t an g 1 e s t o t h e s t r i k e o f t h e< t h r e e '..- e r t i c a 1 1 ay e r- •=• 

(see figure i>.

2. 3 e t s o f c u r v e s ar e c o rn p u t e d w i t h t h e c e n t e r o f t h <=• ar r ay 

1 o c at e d e i t h e r o n rn e d i u rn 1 'Heft 1 ay e r w i t h r e £ i •=, t i M i t y R H 0 -1 > o r 

o r o n rn e d i u rn 2 < rn i d d 1 e 1 a y e r w i t h r e s i s t i y i t y R H 0 - 2 >.

Sets of c u r y e s w i t h t h e c e n t e r 1 o c a 1, e d o n rn e d i u rri 3 < r i g h t 1 ay e r w i t h 

r e s i s t i u i t y R H 0 - 3 > ar e t h e s am e as t h o s e u i t h t h e c e n t e r 1 o c at e d o n 

hi e d i u m 1, b u t w i t h t h e ".,• a 1 u e s G f R H 0 -1 an d R H 0 - 3 e x c h an g e d.

3. The s e t s o f c u r u e s ar • e ar r an g e d i n g r' o u p s o f H -1 y p e

<RHQ-l>RHG-2<RHQ-3>, fi-type <RHO-1< RHO-2<RHO-3> , K-type <RHQ-l<RHQ-2> 

R H 0 - 3 >, an d Q -1 y p e < R H 0 -1 > R H 0 - 2 > R H 0 - 3 >. F u r t h e r rn o r e, t h e s e t s i n u h i c h 

the center is located on medium i are designated as HI, fil, Kl, or Ql, 

w h e r e as t h o s e i n '.•.' h i c h t h e c en t e r is To c at e d o n m e d i u rn 2 ar e d e s i g n at e d 

as H 2, fi 2, K 2, o r Q 2. T h e s t r c n g e s t u e r t i c a 1 1 ay e r i n g e f f e c t s 

ar e o b s e r >-.•• e d w i t h g e o e 1 e c t r i c s e c t i o n =• o f t h e K -1 y p e.

4 . For s. e t s of c u r u e s i n w h i c h t h e c e n t e r is 1 o c a t e d o n m e d i u rn 1 , 

t h e d i s t an c e D i i s t h e d i s t an c e t o t h e n e ar e s t c o n t ac t an d D 2 i s t h e 

d i s t an c e t o t h e f ar t h e r c o n t ac t . F o r s e t s i n w h i c h t h e c e n t e r 

i s located o n rn e d i u rn 2, PI i s t h e d i s t an c e t o t he LEFT c o n t. ac t an d D 2 

i s t h e d i s t an c e t o t h e RIG H T c o n t ac t . S e e f i g u r e 1.

5. Each s e t o f c u r M e s is labeled at t h e t o p w i t h t h e s t a t e rn e n t 

< D1 = 1, D 2 as 1 ab e 1 e d ':> w h i c h i s foil o w e d b y an o t h e r s t at e rn e n t d e s i g n at i n g 

t h e r a t i o o f t h e r e s i s t i'.,' i t i e s o f t h e t h r e e '-.> e r t i c a 1 1 ay e r s RHG-1, 

RHQ-2, and RHO-3 U"rom left to right).

6. On each set, a sketch of the dike and the location of the 

s o u n d i n g c e n t e r- i s s h o w n i n t h e u f:• p e t- r i g h t h an d c o r n e r o f t h e p lot.
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-1 <a> Rr-ra;,' center on medium 1, <b> array center on medium 2. 

ft and E, current electrode-.; M and N, potential electrodes; 

RHO- i , RHO-2, RHO-3, res i st i u i t i es of med i urn 1, 2 , 3; HI, Di, 

distances from fixed center of array to vertical contacts.



7. Each set is. comprised of eight curves for the eight values 

of B2 = 1, 1.5, 2, 4, 8, 28, 40, and i nf i n i ty <ni t h D1 = 1=const ant >. 

F o r s e t s i n u h i c h t h e s o u n d i n g c e n t- e ̂  i s 1 o c at e d o n m e d i u m 1 , t h i •=. 

corresponds to dike widths of 6, 8.5, 1, 3, 7, 19, 39, and infinity, 

r e •=• p e c t i v e 1 y. For sets i n w h i c h t h e s o u n d i n g c e n t e r i s 1 o c at e d o n 

medium 2, this corresponds to dike widths of 2, 2.5, 3, 5, 9, 21, 41, 

an d i n f i n i t y , r e s p e c t i v e 1 y.

8. Res i st i v i t- y rat i o s of i nf i n i t y, 100, 30, 10, 3, 0.3, 0.1, 

0.03, an d z e ro ar e used. T h e r es i sti vi t y o f t h e m e d i u m o n w h i c h t h e 

s o u n d i n g c e n t e r is 1 o c at eci i s t ak e n as u n i t y.

9. The sets are plotted on a 4x3 cycle logarithmic scale. 

T h e 1en g t h o f e ac h log cycle is ap pro x i m at e1y 4 cm.

10. The album contains 169 sets of curves. The first 81 sets 

h a v e t h e s o u n d i n g c e n t e r 1 o c a t e d o n m e d i u m 1 < g r o up 1 >. T h e ? 9 s e t s 

t h at f o 1 1 o w n a v e t h e s o u n d i n g c e n t e r 1 o c at e- d o n m e d i u rr: 2 <. g r o u p 2 > . 

The curve sets in both groups are ordered by type: H, R. K, and then Q
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Dl=l; D2 - as labeled RHO: 1.00,.10,0.00
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Dl=l; D2 = as labeled RHO: 30.00,1.00,3.
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