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I. ntTRODUCTION 

Electrical exploration methods have been used for many yea.rs as a 

means of determining subsurface stru.cture_s and in the search . for mineral 

deposits. Vertic~l profiling techniques can be used to determine rather 

accurately the resistivity and thichness of horizontal or gently dipping 

beds for ceses up to four le.yerso Matheme.tieal calculations have been 

_made for multiple l~ers and theoretical. curves have been compute·d and 

published for four and: more l~ers. The vertical profiling method is 

not pa.rt_i~la.rly well suited · to the problem of locating lateral changes 

in resistivity produced by such features as ore bodies, sinks and eh~ 
( 

nels. These features can more easily be determined using the ·horizontal 

profiling method. 

A set. of horizontal profile curves, sho,dng the effect~ of size, 

depth of bu.ria1, and the edges of the various anomalous subsu_rface . 

features liable to be encountered in the .field a.re desired. ·rt is 

poss_ible to compute theoretical curves for simple shapes, but many of 

,the features encountered in practice are quite_complex. The curves for 

these complex shapes are impossible to compute~ and even for those simple 

shapes for which curves can be compute~ the calculations that are 

necessary are long and laborious. ·· 

La~oratory investigations of models of geological structures 

. might be a means of providing this needed set of cu.rveso In order 

to determine if horizontal profile curves could be produced from a 

laboratory mo~el system, a study was made of the electrical method of 

exploration as applied to a small scale model systemo The necessary 

equip~ent was assembled and a number of model measurements was madeD 

To show that the e~uipment :provided results that would be useful and 
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reliable. curves obtained using a model conductive hemisphere were 

compared with theoretica1ly computed curves for this .same case. 

Finally• a series of measurements was made over several different 

models and the resulting horizontal profiles are presented as examples 

of the type of curves that can be produced using a small scale mod.el 

system. 

2 
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II • LITE.RA.TORE REVIEW 

An in~es_tiga.tion was undertak~Il to determine . the procedure ~ 

a.ppa.ra.tus needed to carr.y- out s.maJ.l s~ale electrical model experiments 

in the laboratory. Some previous studies had been made on . electricaJ. 

models and a brief history of that work is presented here. 
. . . . . . ; ' - ·. . . 

Early model experiments were run in 1929 by J. H. Swartz (11) • 
. . ·. ' . 

The investigation was an attempt to determine the effect of topogra.:phy 

on the cha.racter of the curves obtained from resistivity surveys. It 

was desired also to learn whi~ of the electr(?de configurations avail

able produced the most easily interpreted data. Artificial beds were 

prepa~e~ in the following manner. Fi!st, a hole 15 feet long, 12 feet 

wide, a.nd 3. :feet deep was dug in the ground. Three layers o_f sand 

s~parated . by ~era of clay were placed in the hole and measurements 

were taken at points along a line across these artificial beds using 

different electrode configurations. 

The reeuJ. ta of Swartz I a investigation sh.owed that Lee's method o:f 

partitioning ~ve the sb.a.rpeat, mo~t easily interpreted. data. A topo

graphic correct'ion wa._s fo~ to be. ne.cessary since the current elect

rode was · moved over an unev~n surface during normal expansion of the 

configuration. In arJ3' attempt to ~lc~ate depth. the ~easurementa 

should be c.alc~at~d from the elevation of the current electrode. If 

the depth is to be determined for th~ center of the configuration, as 

i e usually the cael:), a correct;on must be made for a.rq difference in 

elevation bet,-reen the current electrode and the center of the con-

figuration. 

M. King Hubbert ( 5) refers to a model that was used to check the 

resuJ. ts of an electrical survey made across. a fault. A :pie~e of sheet 

3 
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4 

metal was placed vertically in a tank of ,·ra.tert and measurements taken 

along a traverse across the strike of the plate using the Wenner.con

figuration and a.n electrode separation of six inches. The resulting. 

:PI"?file, over .the sheet metal plate, was in the shape of a. W with the 

center :peak of the curve being sharply resistive over the center of 

the plate as sho\'m in figure l. Hubbert believed that this :peak should 

not be sharply resistive_, but should have a more gentle slope. L. G. 

Howell, in discussion of Hubbert 1 s paper, related that, in tests ma.de 

in a wooden tubt it ,1as found that sheet metal with an uncleaned SUl'

face or a grease film on the surface :produced very high resistivity 

peaks over the sheet. A cleaned copper shee_t showed a· smoother rounded 

curve over · the metal sheet. 

T. A. Manhart ($) ex:per.imented with . models placed in a large tank. 

The purpose of his study .was to :provide a means of interpreting re-

sistivity depth curves, and also to check, by experiment, the theory 

of interpretation of resistivity curves which had been developed by 

Hummel (6). 

these tests. 

Sand, clccy, and muddy water made up the three layers for 

:Both empirical and mathematical means were used to in-

ter:pret the model curves. ·Hummel 1s theory is an indirect method of 

interpretation while Tagg 1s (1_2) me_thod is an example of a direct 

interpretation. Manhart s~s that the Gish-Rooney depth interpreta

tion, which state$ that depth is a?-Proximately equal,. _to electrode 

s~a~ing, is s.eldom valid, and then only under certain cond.i tions. T"no 

re~ul ts of. Manhart I s :investi~~tiori showe~ . that the theory developed 

by Hummel gives exact results if properly used ,·rhile ext.reme ca.re must . . ... . . . . . . . 

be taken ,'.rhen c:,orrelating depth to el~ctrode spacing. The depth 

relationship, ~etween the true depth and the electrode spacing, held 

for only a few of the experimental tests. 
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Jakosky ( 7) m_entions that small scale model experiments are use-

fu.l to determine the effects of conductive ore bod.i.ea buried in a more 

resistive media. Some of the eA"'.Periments that have been performed are 

described and the results obtain~d are explained. The proper procedure 

for conducting such experiments is outlined along with a caution as to 

interpretation of model results • 

. ·A model of the earth has be~n ·prepared by Pritchett ( 9) for study 

of various types of structure~ that might be found by electrical pros

pecting. The model was scaled dimensionally with respect both to size 

and resistivity. Th~ resiotiv.ity require~ \'las not fo~ in a:ny natural 

occurring material, so a mixture of wax and brass filings was prepared. 

This model had the desir~d re~istivity needed to appro~imate a scaled 

model of tha earth. Spring loaded electrodes were ~e to insure a 

6 

good contact with the model and were accurately positioned in a lucite 

plate placed on the top surface of the model. t!a.ny of the investigations 

were made using inductive coupling, but the author mentions that a sur-
I . 

face survey made with the Wenner configuration over a model of a salt 

dome showed only· a minor a.noinoly. 

S~ { ~O) relates that h'-'. used model . experiments to check: the re

sults of theoretical end field curves using horizontal profi~ing across 

an inclined thin bed. He used a. t~ .filled with water and placed strips 

of metal along the end walls t? act as cur~ent ~lectrodes. The measure

ments were taken over a metallic inclined plate a.nd also over a plastic 

resistive material placed in the sa.m~ position. Measurements were taken 
. . . 

at the same .P(?ints along the traverse without the models. These values 

were subtracted froII_l the ~alues obta~ned with the models in the tank 

and the results plotted as potential curves for the models. Th.ere was 
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·good agreement betw~en the results of the model ru.ns and the field and 

theoretical curves. 

The effect of the material used for tank walls has been investi:. 

gated by Goud:swaard. (4). He found that, by trial and erz:or, the walls . 

of the tank could be co_mpen~a.ted to procluc~ a larger usable surface 

area, free from tank effect, for model e:cpe~iments. Both resistive a.nd 

conducti~e materials were u~ed a.s · wall materie..ls. The resiotive 

Perspex tank walls did .not give as m~ usable surface area. a.s did the 

walls when partia.lly covered with brass screening. The fluid used wao 
• i. • . 

saJ.t water and copper electro~es were set up in t.b.e Wenner configura

tion for the measurements. The results also showed that when th~ outer 

7 

electrode app~oached close to the tank wall, erratic effects were noted. 

The resistivity of_ the solution used was determined to have little in-

fluence on the amount of usable surf'a.ce area. available. 

Ca.gniard. and Neale (l) found that the problem of accurately dupli-

eating the positioning of electrodes could be solved by preparing a 
I . . 

plexigla.s plate containing a large number of precisely spaced and drilled 

holes. The lower face of the plexigl,atJ, when placed upon a liquid sur

face, represents the surface of the earth • . Hea·sur~ents a.re then made 

by placing the electrodes in the proper. holes of the plerlgl.~s to give 

the desired position ·for the configuration. Copper electrodes and a 

~opper sul?ha.te solution were u~ed so that a _D. O. excitation was pos

sible, The te~ique used f~r this exper~ent eliminated the problem 

of positio_ning elec~rodes ~~ickly and accura.t~ly. · 

Most of .the a.:f'or~entioJ?.ed investigations deal only with a. small 

part of the problem of setting up an arrangement that can be used to 
'• . . 

make · small sea.le model studies. Si~ce the present problem was that of 
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making horizontal :profiles for specific geometric shapes reprepenting 

geologic structures that might be found by electrical field surveys 0 . . 

special equipment was designed_ for the investigation. The conditions 

found in the field were simulated by- construction · of a large tank, ·whi~ 

when filled with a material that would approximate a leyer of earth and 

with models placed in it, would_ give results similar to those obtained 

from· theoretical calcuJ.ations or by actual field surveys. Model.s were 

prepared for use in the tan.~, and the necessary accessory equipment 

was obtained for use with the Wenner ( l3) con£iguration for all ex-per- . 

imental ru.ns. This configuxation was used b~cause e Megg~r Ground. 

Tester, which is designed for the Wenner Ooni"ig'1ratiori., was available 

and the results of experimental runs wou1d be easier to hand.le. Wenner 

showed that, if on the .su~a~e of a homogeneously conducting medium 

having a plane surface with one side of that plane surface being of 

in:fini te extent, and with :f'our electrodes placed iI:1- a straigb. t line 

with an equal spacing between them, then t~e following relationship is 

true. P = 2 'fr'a E/I where P is the specific resistivity of the medium, 

Ethe potential difference between the inner electrodes, I the current 

between tlie two outer electrodes, and a the distance between electrodes. 

The Wenner configuration can :be used with either vertical or 

horizontaJ. profiling methods. Ver~ica.l profiling necessi~ates increas

ing the spacing b~t.ween electrodes, keeping the center of the config

uration fix~d for all measurement~, and t _~ing a series of rea~ngs for 

this one surface point ~sing -ma.ny different electrode separations. Hol'-

izontal profiling involves moving the entire configuration to a number of 

different surface positions keeping the electrode separation constant 

for all measurements. 
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III •. ~UIFMENT 

Mod.el Tank.,_ A concrete tank was designed and built as sho,.m in __ 

figure 2o The :four inch "'alls and six inch base are reinforced. with 

three sixteenths inch wire mesho The four dr~in pipes a.re located in 

the corners of the tank since it was believed that having four drains . 

woul~.make a more uniform deviation of any effect that might be intro

duced by the metal pipeo A hose was connected to the drain pipe with 

gate valve attached so the tank could be drained. The other drains 

were fitted with plugs,. The tank was waterproofed by applying three 

coats of Pittsburg Plate Glass Company masonry water repelient. A one 

and one half inch angle iron was placed along the length of the tank 

and a sea.le, marked in inches, was pasted on i to The center of this 

scale · is marked zero, the graduations to one side of the ce~ter are 

positive, and those to the other aide of the center are negative. ·The 

measurements taken are listed in this manner in the tables. 

Electrodeg. Ordina:ry lead pencils were used for electrodes since 

graphite electrodes will tend to decrease the amount of el·ect:rolysis 

usually occuring when metal electrodes are usedo The soft lead pencils 

'\·:ere turn·ed on a lathe to produce round electrodes with g:raphi te cen-

t ers9 The end that was to be used ·as contact with the fluid sur:face 

was sharpened in a pencil sharpener and then ·stro~ed across a piece 

of paper. The resulting point is sharp and slender and approximates 

a point source when used as en electrode~ The graphite at the other 

end of the pencil was bared so that a good electrical contact could 

be made by using baby alligator clips on the connecting cable. 

9 
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Electrode Holders. Special electrode holders were made in the 

shape of a clip. The clip slides along the angle iron and a hol_e 

drilled through the overhanging edge of the clip holds the electrode 

upright. Four se:pa.ra.te electrode clips :were prepared for vertical 

:profiling using the Wenner con:figuration. For maldng horizontal pro

files, the electrode spacing is_ fixed. A comp~t one piece holder was 

constructed with the holes for the electrodes spaced such that the points 

of the electrodes were in a horizontal line and at the desired separ

ation. Two separate holders for the different electrode spacings to 

be used for the horizontal :profiling were made to facilitate ease of 

operation. The experimental measurements were ma.de across the length of 

the tank using electrode spacings of one. two, three, -and four inches. 

The two inch spacing was made as one electrode holder while the other 

spacings used were incorporated in a single holder. 

Measuring Instrument. The instrument used to take resistivity 

measurements for 'th,e experimental tests wa.~ the Megger Ground Resistance 

Tester. The Megger supplies commutated direct current to the ground 

being tested. Commutated direct current will eliminate the effect of 

polarization present with direct current and will minimize the effects 

of electrolysis of the material under study and stney- currents that nu:cy 

be present. Current supplied by a self contained direct current genel'

a.tor passes through the current coil of an ohm meter. and then through 

the segments-of a commutator attached to the generator shaft. The 

potential drop between the ~wo potential electrodes is picked up at 

those electrodes and converted back into dire·ct current after which it 

goes to the potantiaJ. coil of the sam~ ohm meter that the current first 

pa.sae·d through.. The two coils of the ohm meter are mounted on the same 
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shaft and work in opposition to each other in the field of a permanent 

magneto The opposing torques o:f the current and potential coils auto

matically perform the division of volts by amperes· so that the result 

is read directly as resistance on the ohm meter. Since the value for 

resistivity in ohm...cmo equals 2 a E/I for the Wenner configuration, 

where a is the electrode sepa.rat~on in cm., it is only n·ecessa.ry to 

multiply the resistance read on the .Megger by the appropriate con~tant 

for the particular electrode separation used to convert the reading to 

the correct resistivity value in ohm-cm.· 

Normally, the instrument is hand cranked, and at a spe_ed of 100 

rpm will produce a current with a frequency o.f 50 cpso · The voltage 

a.cross the open potential circuit is of the order of' 50· v.olta and the 

current is less than 0.5 ampp The hand crank was removed :from the 

Megger, and an 86 rpm, 115 volt Ao C., 108 antpo electric motor was 

connected to .the ahaft of the instrumento A :flexible shaft coupling 

was utilized between the motor and the instrument to reduce the strain 

caused by mis-alignment of the two shaftso The slight decrease of 

cranking speed ( from 100 rpm to 86 rpm) did not apparently influence 

the readings. An on-off switch ·was connected between the motor and the 

A. C. source so that the motor could be shut off while the electrodes 

were being movedo When making horizontal·profiles~ this precaution is 

not necessary if care is taken that the electrodes· do not break contact 

with the fluid layer while the configuration is being moved. 

Connecting Cable, The ~egger is constructed so that it is neces

sary to have two current electrodes and two potential electrodes to 

operate :properlyo . Therefore, there mu~t be four connecting leads from 

the instrument to the electrodes. A cable, connecting the instrument 

12 
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'to the electrodes, was made in_ two sections to minimize a.ny vibrations 

that · migb.t be transmitted to the electrodes. The first section ~onsists 
. . . ~ 

of four No. 14 wires with spade clips on the instrument ends while the 

other ends are permanently connected: to a terminal strip mounted on 

the top of the ta.D:k ,-,al~. The second section consists of four No. 20 

varnished wires :pe~ently con:n,ecte.d on one end to the terminal strip. 

The free ends of these wires have smaJ.l alligator clips soldered to them. 

The alligator clips are cliJ?l?ed on the bared graphite ends of the elec-

trodes and the spade clips are connected to the proper terminalo on 

the Uegger, thus completing the electrical circuit. With the electrodes 

p~sitioned in the media contained in the t~, the a:pparatus is set 

up for testing and calibration. A photograph of equipment set up pi .. e-

para.tory to ex:perim~tal ru.ns is shown in figure 3. 
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FIGURE 3 

Tank and resistivity measuring apparatus set up £or an experimental run. 
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Models, The models used .during the investigation were both con-. 

ductive and resistive. The conductive models included an aluminum hemi

sphere with a diameter of three and one half inches to be used for the 

correlation run. · Also, an aluminum block t~~ inches thic~ five inches 

wide and ten inches long was used as both a vertical and horizontal 

conductor. 

'Resistive models were made of ·one and three quarter inch pl~od 

waterproofed with three coats of marine spar varnish. The models were 

twelve inches wide and thirty,: . .rour inches long end when placed in the 

tank ·the ends were approximately one inch from the side wall of the tank. 

This model when placed vertically would repr~sent a resistive vertical 

bed or a resistive fault zone. Placed horizontally the model might 

represent a tabular type of structure.· 

Models of stream channels were prepared by removing some of the top . 

of the sand layer in the shape of a channel completely across the tank. 

The width of the channel was varied by removing more of the sand to en

large the channel. The sides of the channel were always similar since 

three fourths of en inch of fluid covered the entire surface of the 

sand and the water caused the sides of the channel to seek their natural 

angle of repose. 
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IV. . TESTING OF :B.XtUIPMENT 

Calibration tests were made with the tank filled with a solutio.IJ. 

of water and sodium chloride. Sodium chloride was added until the 

resistivity of the solution was within the potential circuit calibration 

range of the instrument used for measurements. The Megger has a PR 

adjust control which brings the . total resistance of the potential cir.-. 

cuit, including the resistance to earth of the potential electrodes, to 

a pre-determined value, on the basis of which the instrument is cali

brated. 

The first series of tests were vertical profile~, with the Wenner 

configuration, taken at severa,l points on a traverse along the center 

of the long dimension of the. tank, and with the tank :filled to a depth 

of' 20 in~es of salt water. The depth to the bottom of the tank could 

not be interpreted from the data obtained because the electrode separ

ation could be expanded to a maximum spacing of only twenty-two inches. 

The thickness of the fluid layer was twenty. inches and to interpret a 

curve for this thickness, it '-'Ould have been necessary to ·have measure

ments f'or spacings some distances greater than the actual depth to the 

bottom of the tank. All of the curves plotted for vertical profiles 

along this traverse showed the same characteristics, that of~ rapidly 

increasing resistivity for electrode spacings greater than. six inches. 

These data were interpreted as an indication that the main tank effect 

was due to the bottom of the tank, although some small effect from the 

walls was noted. There was a range of about six inches depth that was 

relatively free from any tank effect. These profiles are shown in fif;,

ure 4. 
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Since the tank Yas designed primarily for horizontal profiling, 

runs using the Wenner configuration were ma.de across -the length of the 

tank for several different fixed electrode separations. The term II run11 

as used in this paper, refers to a series of measurements taken on a 

traverse along the entire length of the tank. The results of the hori~ 

zonta.l pro :file calibration runs a.re shown in figure 5. These graphs 

indicate that, for the depths probed, there was no effect from the ends 

of the tank until the outer electrode approached nearer than twelve 

inches. The erratic results for the two inch electrode separation were . 

caused by not keeping a constant depth of :penetration of the electrodes. 

The values of resistivity calculated from the average values of resist

ance measured for the one, three, and four inch electrode separations 

a.re 108.46 ohm:.cm., 106.18 orun.:...cm., and 103035 orun.:..cm. respectively. 

These values are within the tolerance for observed readings · ma.de with 

the Megger. . Allowing for . the area of the tank where there may be tank 

effects present, the usable surface area appears to be the center four 

feet of the tank for electrode separations of one to four incheso 

A final check of the tank was made to be certain that anomalies 

large enough to be measured would be present for the models that were 

intended to be used in the tank. A hydrostone hemispherical· .model, 

three and three quarter inches in diamet-er, containing copper· filings, 

was prepared for testing. The high porosity of the model allowed the 

salt water so.iution to saturate the model to the extent that there was 

not a large enough resistivi.ty contrast between mo~el and enclosing 

medium to be measurable. After several trials with hydrostone models, 
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an aluminum hemis:p.b.ere with a die.meter 0£ three and one half .inches was 

:prepared. and. tested. This test showed that conductive aluminu.m models 

would p~oduce a.nomaJ.ies large enough to be measured. 
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V. EXPERIMENTAL l,iODEL RUNS 

Conductive Models. The first series of model runs \-las made us-ing 

an alum~num hemis:pb.ere, with a three and one half inch diameter. The 

re_sis_tiv_i ty horizontal :profiles obtained over this m?del ,·rere. to be 

coni:pare.d with theoretical curves computed by Cook and Van lfos tra.nci ( 2) 

fo~. a conduc~ive hemis:phere enclosed in a more resistive media. .' \'~ith the 

top of the hemisphere_ being flush with the surface o~ the resistive 

media.. This comparis_on was to be made on the basis of the diagnostic 

features of the computed curves in relation· to those \·thich would appear 

on the model curves. A close agreement between the model curves and 

the computed curves would indicate that the results obtained. from other 

model runs would be reliable. The laboratory runs were made under 

conditions similar to those assumed by Cook and Van Nostrand in making 

their computations, except for the, resistivity centre.st. The coritrest 

assumed for the theoretical computations ,1a.s fifty ohm·meters for the 

liemis:phere and two hundred fifty (?hm-meters for the enclosing media. 

wile the mC?de,l used in the ex:perimonta.l run was about J x 10-6 ohm-cm. 

and the ~n~lo sing J?edia. was approximately ,one hundred ohm-co. T°.ne 

aJ.~inum hemisphere 1-ras sus:pende~ in a twenty inch :fluid .layer so that 

the top ~f the hemisphere was one sixteenth of an inch below the su~ 

face of the fluid. It wa~ n~cessa.ry to . have som.e fluid above the model 

to insure a go~°:' electrical contact f~r the electrodes. Runs. were ma.de 

across the mod.el using electrode . se-oa.rations of one and two inches and 
• ' •• . , · . J • . · • ..... • • . ' 

the results ~re :9resented infigur~s ,7 and S. 

Since it was difficult to susnend models of a:ny size in a single 
. . ' : '. - . ,, . . . . . .... . . . 

~lui':1- l£o/er and also since two different layers were desired to moJ:e 
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closely approximate field co;~tions, nineteen in~es of fine. river 

sand was then placed in the tank. All remaining model runs were :na.de 
. . 

with san~ an~ fluid leyers in the tank. The sand .was added to seJ.t 

water so that there would be no areas o:f the sand layer where the 

sat~ting liquid. solution would have. a different sa.l t content. When 

ninet.een inch~s of sand and two inches of fluid were obtained in the 

tank. calibration runs were made which allowed a uniform resistivity 

across the tank for the d~fferent electrode separations used. The 

surface of_ the sand had been smoothed.. to form a hori:ontal. surface for 

22 

these runs. Th.~n aal t wat~r was. drawn off by meano of the bot toe drain 

until three quarters of an inch of fluid remained. above the sand. 

Calibration runs were ~e again, and it was discovered that the 

resistivity for a:n.y- one_ depth was no longer uniform a.cross the tank. 

Th.is resultant calibration curve was not linear bu·~ was uneven a.long 

the traverse a.nd had a decidedly lower resistivity on the drain end 

with respect to the opposite end of the tank. After several unsu.c-

cessful attempts to correct this condition and .produce a linear 

~ent in th~ tank, it was decided. to continue the model runs and 

to make a calibration run for each model run so that the data could 

be corrected to a common datum p~or to interpr~tation. 

The conducti"?'e aluminum. block that had been prepared ~s used 

to simula~e a v~rtica.l b~d ~d lat~r _a horizontal tabular deposit. 

The al'Utlinum block has th~ ~ _en.sions two inc.hes _ by five inches by 
. . -

ten inches. When used as a . vertical model, · the block was buried in 
~ . . . . . . 

the _ sand . with th~ longest dimens~on perpendicular to the traverse line 

and with the shortest dil':lension J?a:ra.llel to the traverse line. The 
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two inch face of ·the model was f'lush with the top of the sand and 

covered with a layer of fluid. The results of horizontal profiling 

across this model are shown in figures 9, 10, and ll. 

26 

Tabular d:eposits were prepared :f'irst with the ten inch dimension 

perpendicular to the line of traverse, the five inch dimension parallel 

to the line of traverse, and the two inch dimension vertical. Next, 

the model was placed with ten inch and :five inch dimensions inte:t

changed. Runs were made across both models for electrode separations 

o:f' one and two inches. The results of these runs a.re shown in figures· 

12 and 13. 

Models o:f' stream channels were prepared by removing sand from 

the top of the sand layer in the shape of a stream channel and allow

ing this space to :fill vith saJ.t water. The first -channel was five 

inches wide and two and one half inches deep. The results of resist

ivity measurements made across this model :f'or electrode separations of 

one and two inches are shown in figure 14. . Another channel was pre

pared under the same conditions having a width of ten in~es and a 

depth of two and one half inches. One run, with a two inch electrode 

separat~on, wa.s made a.cross this model and the resulting horizontal 

profile is shown in figu.re 15. 

Resistive Models. Th.a resistive models used in this . investigation 

were designed to simulate both vertical and horizontal structures. 

The vertical·model, one and three quarter inch by twelve inc.hes by 

thirty four inches, was placed in the sand so tha.t the longest dimen

sion was perpendicuJ.a.r to the line of traverse, ·the shortest dimension 

parallel to the line of traverse and f"luab. with the top o:f the sand, 

a.nd the ~,el ve inch d.imensi on vertical • The model was covered by a. 
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three qua,rter inch fluid layer. Electrode separations for th3:-s series 

of runs were one_~ two, and four inches and the resultant profiles are 

shown in figures 16 and ·170 For the horizontal structure, _ the model 

was placed with the twelve inch and the one and three quarter inch 

dimensions interchanged. The model was covered with three quarter~ 

of an inch of sand to hold it in place and the entire sand layer was 

then covered with a three quarter inch fluid layer. ·Results of .runs 

with one, two, and four inch electrode separations are shown in figure 

18G 

Composite ~odel. This model was intended to represe~t a resist~ 

ive bed cut through the center by a stream channel and the entire 

structure enclosed in a less resistive mediumo Two plywood boards, 

one and three quarter inch by twelve inches by thirty four inches, 

were placed five inches apart in the tank and two inches below the 

sur£ace of the sando The longest dimension was perpendicular to the 

line of traverse and the twelve inch dimen~ion was parallel to the line 

of traverse. The shortest dimension was vertical and the entire sand 

layer was covered by a three quart er inch fluid layero The results 

obtained for electrode separations of two, three, and four inches 

are shown in :figure 19. 

32 . 
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VI. DISCUSSIOlT OF :RESULTS 

Comparison of Model ResuJ. ts with Theoretical Curves. Com:paris-on 

of the results of resistivity measurements made on a traverse across~ 

conductive model hemisphere with resist~vity profiles computed by Cook 

and Van Nostrand for a conductive hemisphere enclosed in a more resist

ive-medium showed many :points of similarity. The theoretical horizontal 

. profiles presented by Cook and Van Nostrand represent calculated re

sistivity va1ues for the Wenner configuration under the following con

ditions: 

l. Resistivity contrast between model and- enclosing medium 

is 1;5. 

2. Dia.meter of the hemisphere is equal to 3/2 of the 

electrode separation. 

3. The top of the hemisphere is flush with the surface. 

4. The resistivity profiles .are for a traverse across the 

center of the hemis:ph.ere. 

The laboratory arrangement duplicated these conditions as closely 

as possible with the exception of the resistivity contrast. The diam

eter of the mod.el was slightly greater than 3/2 of the ele~trode sep

aration for the measurements ma.de with the two inch electrode separa

tion. The top of the hemis:phere was as close to the surface. of the fluid 

as possible while still maintaining good electrical contact and the 

measurements were made· on a traverse across the center of the hemispher

ical model. The results of the resistivity measurements are shown in 

figures 7 and S, and the theoretical results a.re shown in figure 6. 

Cook and Van Nostrand (3) show five diagnostic points on a continuous 
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theoretical horizontal profile across a hemisphere under the conditions 

listed above. The points (B, C, D, and Eon figure 6) occur on the 

profile a.s one of the electrodes makes cont~ct with an edge of the hemi

sphere. The points consist of a. centra.l low over the center of the hemi

sphere (point A on figure 6) having a resistivity lower than any other 

point on the profile; peaks of -greater than normal resistivity (points 

:B and C on figure 6) :flanking the central low on either side; and troughs 

of lower than normal resistivity (points D and Eon figure 6)v The 

theoretical curve shows that the troughs are loee.ted at a distance 

3a./2 from the e_dges of the hemisphere; the peaks are a distance a/2 

from the edges of the hemisphere and are separa.ted from each other by 

a distance equal to the diameter of the hemi$phere plus 11 a 11 where a is 

equal to the electrode separationo The most diagnostic points as men

tioned by Cook and Van Nostrand are the central low and the two high 

peaks becanse, in field surveys., the smaller magnitude of the flanking 

troughs is often obscured. 

The model results for the mea.surements made with the two inch 

electrode separation ( diameter of hemisphere is 7a./ 4) show troughs 

(points _D1 _and 01 on figure 7) which are 2.6 inches from the right edge 

and 2~4 inches from the left edge.of the hemisphere; peaks (points B' 

and 0 1 on figure 7) which a:re above ·the edges of the hemisphere, . and a 

central low (point A' on figure 7) which is directly over the center 

of the hemisphere. The theoretical results, for a conductive hem:1..... 

sphere with n2_ resistive. covering, and for a two inch electrode sep.. 

aration would produce troughs that are three inches from the edges of 

the body, peaks that are one inch from the edges, and a central low 

over the center of the body. The results of the model measurements 
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show that both the flanking troughs and peaks are too close to the edges 

of the body. Also, the experimental peak magnitudes· are much greater 

than those obtained on a theoretical curve, and the central 1ow is not 

the lowest point on the curve. 

The high peaks for the model measurements may be caused by th~ high 

resistivity contrast between mo.del and enclosing medium..» The resistivity 

of aluminum is approximately 3 x 10--6 ohm-cm. whereas the resist.ivity of 

the salt water was approximately one hundred ohm,....cmo Thus the contrast 

is of the order of 1/3 x 108
0 

The appare~t mis-placement of the flanking peaks and .troughs may 

be partly the result of the discreet points .for which the resistivity 

measurements were takeno This mis-placement may also ·be caused by a 

contact reaction between the conduction through the solution and the 

conduction through the model at the surface of the modelo This may be 

due to a thin grease film or oxidation on the surface of the model 

which could cause a high resistivity reading directly above the edges 

of the modelo Galvanic action, between the salt water and the aluminum 

model could be another cause of the high peaks. The chemical action 

could pr~duce a galvanic current that might either reinforce or buck 

the instrument current. This also.may cause a high resistive reading 

over the . edges of the modelo These effects may also pull _in the troughs, 

but to a lesser degree since the potential electrodes, between which 

the measurements are taken, are still some distance from the edges of 

the model when the current electrode passes over the edges. The central 

low, which on·this two inch electrode separation profile, does not 

extend below the lowest point on the curve may be caused by an electro

chemical reaction producing a potential on the surface of the modelo 
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For the theoretical calulations the electrode separation is greater 

than the radius .of the hemisphere, but the top of the hemis:phere is 

flush with the surface and the electrodes make contact directly with 

the hemie:phere. For the model runs, with a ~.Luid covering over the 

model, the depth probed for measurement was below the bottom o:f the 

model and included more resistive material in the average which was 

measured. 

Results of the resistivity measurements made over the hemis:pher

ical model at an electrode separation of one inch show essen·l;ially the 

same features as the profile for a two inch separation, but in this 

case the centre.l low (point Au on figure 8) does extend below the low

est point on the curve and the magnitude of the peaks· (:points J311 and 

011 on figure 8) is less than that for the two inch electrode separation. 

!rhe lower magnitude of the central low may be explained as being ~a.used 

by a greater mass of conductive model material being measured relative 

to the electrode se:paration. Such a lowering of peak magnitude is 

shown. by Cook and Van Nostrand ( 2f in their figure 9 showing theoretical 

curves over differently shaped bodies. The iocation of the peaks is 

again above the edges of the model while the troughs (points D11 and 

E15 on figure S) are 1.1 inches from the edge on the right side and 0.$ 

inch.es :from the edge on the left side of the model. The same reasons 

as al)plied to the two inch electrode separation profile for the mis

placement of· the peaks and troughs could apply to this profile as well. 

For both electrode separations, one inch and two inches, the model 

curve is more similar to the actua.J. field curve (figure 6c) over a 

conductive filled sink: stru.atu.re, which has an overlying resistive 
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layer, than to the continuous theoretical curve computed by Oook and Van 

Nostrand. 

Although the a.lumi~ hemis:pb.ere indicated that erratic results are 

obtained with aluminum models in aal.t water, it was decided to test other 

models, including an aluminum block, to determine if the poor results 

were caused by the models themselves. 

Interpretation o:f Remaining Model ResuJ.ts. ~e remaining model runs 

were made with 19 inches of sand in the tank covered with a fluid layer 

of salt water. ~e sand was necessary to sup:port the weight of the models. 

Interpretation. of the remaining model measurements was made more diffi

cult because of· the inhomogeneity of the sand layer. A calibr~tion 

measurement was ma.de across the tank with no model. The measured va1ue. 

obt~ined without the model was subtracted from the measured vaJ.ue ob

tained with the model in place. The result is the value (E/I) of. the 

residual anomaly which was next corrected to a zero reference. This 

was accomplished by shifting the entire curve up or down until the normal 

resistivity value awa:y from the anomaly approached zero •. This zero 

correction was necessary because all experimental runs coul.d not be made 

at the aame time, and over any long period of time the resistivity of 

the salt water solution was changed by a measureable amount. The value 

used as the zero correction was determined by taking the average amount 

needed to bring the sides of the model profile ciose to the zero value~ 

The co.rrected values of the residual anomaly (E/ I) were then converted 

to ohm-cm. and plotted as horizontal profiles. 

As an example, :f'igu.re 10 for the four inch electrode separation 

run over a. buried vertical conductor·covered by a three-eights inch 
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fluid layer, was plotted from data in Table VIII in the fol.lowing 

manner: 

For position 2411 

(E/I) value with model 

(E/I) value without model 

Residual (E/I) 

Zero correction for this curve 

Corrected residual (E/I) 

Resistivity at this position 

Similarly for :position 8" 

(~/I) va:Lue with model 

(E/IJ value without model 

Residual (E/I) 

Zero correction for this curve 

Corrected residual (E/I) 

4.23 

4.13 

.10 

:-...4Q 

0 

0 

4.15 

4.31 

-.16 

-.10 

-.26 

Resistivi.ty cs 2 tr a E/I · where a = electrode separation 

Resistivity= 2 (3.14) (10.16) (-.26) = -16.16 ohm-cm. 

44 

Although the results obtained using aluminum hemis:pherical models 

indicated that a meta.l model was unsuitable for the investigation, 

additional tests were made with other aluminum models to determine if 

the poor results were actually the fault of the model. Electrical 

resistivity horizontal.profiles, for electrode separations of one, two, 

three, and four inches, plotted from measurements made on a single 

traverse over a buried vertical metallic conductor are shown in figures 

9, 10, and 11. The conductor was an aluminum block two inches by five 

inches by ten inches. This b1ock was· buried in the sand with the 

longest dimension perpendicular to the traverse line and tti th the 
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shortest dimension parallel. t~ the traverse line, with the two inch :f'ace 

of the block flush with the top of the sand. A one· sixteenth inch layer 

of sal. t water solution was used over the model t ·o obtain a low resistance 

electrode contact. Figures 9 and 10 show the resisti~ity horizontal pro

files obtained over the model for electrode separations of one to .four 

inches and with a. constant fluid l~er thickness of three-eighth inches. 

Figure 10 shows the effect, on the horizontal profile for a fixed elec

trode separation of four inch.es, produced by changing the thickness of 

the overlying fluid l~er. 

Figures 9 _a.nd 10 do not show characteristic edge effects and also 

they show a. high peak over the center of the model. While it wa.s ex

pected that so~e edge effects would show on the profiles, a high resist

ivity :peak over the center of the model was une;x:pected. To .illustrate 

where, theoretically for each electrode separation, these edge ef~ects 

would appear, a dashed line has been drawn through the curve and marked 

C for current electrode effects and P for potential electrode effects. 

The curves do not show well defined pea.ks and troughs in~icating edge 

effects, but at many of the points where the theoretical edge effects 

would a.~:pea.r, they show a change .in slope or a reversal in slope of the 

curve. Perhaps the effect from the model is of such large nia.gni tu.de 

that the smaller edge effects are obscured~ appear only as a. change 

in slope. 

The high peak in the center of the curve ~ be explained by a.na

l7zing figures 9, 10, and 11. For a fluid layer of three-eighths of 

an inch, this peak is rather :prominent and is aspe.ciall.y well defined 

for the larger electrode separations.. The character of this peak 

appears to remain unchanged for the different electrode separations, 



www.manaraa.com

46 

although the trough flanking the pe~ on the left increases in magnitude 

for increased electrode separations. The increase ·of this trough may be 

the resuJ.t of the au:rrounding G8nd being pa.eked looser on the right sida 

of the model nearer to the surface. The troughs are approaching equa.i 

ma.gnitud.e with larger electrode separations, which are efi'ectively :prob

ing deeper in the sand layer, .end are measuring the resistivity of sand 

that is more unifonu.y compacted. The ca.use o:f' the peak may be a chemical 

reaction, occui·ing on the surface of' the model, between the met~.J. of the 

model e.nd the salt water solution saturating the sand surrounding the · 

model. If this is true, the magnitude of this reaction is felt most 

strongly at a shallow fluid leyer. Figure ·ll oh.owing the resistivity 

profiles for a four inch electrode separation and for varying fluid 

layers, gives support to this possibility. At a fluid layer of three

eigh.ths of an inch, there ia one peak A-A• over the center of ·the model. 

As the thickness of the fluid layer increases, this peak separates 

forming two separate peaks. The curve for a flu.i...d la;yQr o:f three

quarters of an inch shows the peaks, A and A1 , definitelr separate but 

still close together and the curve for one and one-quarter inch of fluid 

layer shows them even farther apart. Perhaps there is a fluid lzzyer at 

which these peaks will be far eno-u.gb. apart to appear in the .position that 

the theoretical peaks appear. !I!he separation o:f' this peak with a in

crease in :p.uid layer indicates that the effec~ model produces on ·this 

high peak decreased apparently indicating that the :possibility of a 

reaction on the surface of .the model may be reality. 

The results of measurements made over the conductive aluminum 

block plac~d so that the ten inch dimension was :per-pendicular to the 

traverse line, the five ilich dimension paraJ.lel to the traverse and 
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flush with the top of the sand, and the two inch dimension vertical,_are 

shown in figure 124 Profiles for this model with the ten inch and five 

inch dimensions reversed are shown in figure 13. These eurves do not 

show a high central peak, but do show a trough 'Which indicates that an· 

electrochemical effect, if present, is dependent upon the surface area 

_presented to the current path through the sand layer,. There was much 

more surface area encountered by the current passi':1€ through the sand · 

layer when the model was placed vertically than there was 1-,hen the mod.el 

wn.~ }')laced horizontal_ly. 

After int~r:preting the results of the profiles made using the 

aluminum block model, it was believed that this type of model did not 

produce profiles that can be used for determining accurately the edgeR, 

depth'!) or shape of the body producing the anomaly. Since aluminum models 

were thought unsuitable for 1aboratory pro:fili:r:ig, tests were made on 

models using only the sand and fluid in the tanko The models were in 

t~e shape of strf!3a.m. channels which were made by removing some of · the 

sand from the top of the sand layer and allowing this sp~ce to fill with 

salt water. The resulting horizontal profiles are shown in figure 14 

for a channel five inches wide and two and one half inches deep, and 

in figure 15 for a channel ten inches wide and two and one half inches 

dee-p. A fluid layer of three-..quarters of M: inch overlyi:r:i.g the top of 
. . 

the sand layer w~s present for ~he measurements taken over both channels. 

No well defined e~ge effects appear on the curves, but there are changes 

in the slope of _the curves for the profiles over the smaller channel. 

This indicate·s, as did the aluminum models, that· the magnitude of the· 

edge effects was small enough to be undiscernable on the resistivity 

profiles • . The results of the measurements ma.de over the ten inch model 
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stream channel show no indication of edge effects on the left·side o~ 

the curve in figure 15 but the right side of the curve has inflection 

points close to the position that theoretical edge effects would have. 

This would seem to be an indication that the edge effects from the 

aluminum models may not have been large enough to have been well defined 

even if there had been no effect from a reaction on the model surface. 

Horizontal profiles were obtained also for measurements made over 

resistive models~ The models were made of one and three-quarter inch 

by twelve inches by thirty four inches, plywood boards, waterproofed 

with three coats of marine spar varnish.· To simulate a vertical bed., 

the model was placed in the tank so that the longest dimension was pen.. 

pendicular to the line of traverse, the one and threO..:.quarter inch di

mension parallel to the traverse and flush with the top of" the sand, and 

the twelve inch dimension vertical and extending its full length ~nto 

the sand. The model was covered by a three-quarter inch fluid layer. 

The results of the measurements taken over.this model for electrode 

separations of one and two inches are shown in figure 16 _and the re

sult a for an electrode separatio~ of four inches are shown in figure 170 

These cu;rves, as expected show a high central peak, and for the larger 

electrode separations show also flanking troughs and pea.ks which may be 

caused by edge effects. For these curves, t~e edge effects do not occur 

as they would theoretically, but for many of the points where they are 

expected, there are changes in slope. 

Figure 18 shows the curves plotted for measurements taken over a 

horizontal re·sistive model.. For these measurements., the model was placed 

so that the 34 inch length was perpendicular to the line of traverse, 

the 12 inch and the one and three-quarters inch dimensions parallel to 
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the line of traverse, with the 12 inch face parallel to the top of the 

sand layer and covered with three-q1.1arters of an inch of' sand and the 

sand in turn covered with. a three-quarters inch fluid l.ayer. These p·ro

files also show changes in slope of the curv-e at many points where. the

oretical edge effects would appea_r. The curve £or a four inch elect~ode 

separation shows a separation · of the high central peak over the model. 

indicating that the d.e:pth probed is below the model a.nd that more of the 

conductive sal.t · water satu.rated sand is averaged in. the measurements. 

A composite model was :prepared by plac_ing; two of the pl.ywood boards 

in the tank so. that they were :positioned as for the horizontal resist

ive model and separated by a distance of five inches. The mod~ls were 

covered by two inc.hes of sand and three-quarters of an inch of salt water 

solution above the sand. So.me of the points where edge effects wouJ.d 

occur do show a ~hange in slope, but these are not ·a.s prominent as f'or 

some of' the other models tested. The results of the measurements made 

for a two inch electrode separation show, ·:perhaps, the best defined 

edge effects for this model. A centraJ. high peak over the right hand 

model occurs, and as in the case of the single horizontal resistor, it 

separates into two separate peaks whiah. are sepa.Z"ated by a lower trough. 

!fhe left side of tha curve shows these pea.ks as having a magnitude lower 

than that of the right side. This~ be explained as a. -result of the 

model placement. T".ne model was pu.t in place while the sand was still 

saturated with salt water. The water "ttas not removed since this would 

have involved using the bot-tom drain which would have introduced. a 

:f'u.rthe,; non-homogeneity into the sand layer. A · iarge area of the sand 

was removed, model placed in ·the hole, and then covered with sand. It 

is likely that the sand under the model on the left side is more loosely 
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compacted than tl1at under the model on the right side, thus producing a 

lower resistivity for the entire left side o:f the curve. 

Al though the curves for some of the models tested do shm·r charac-

teristico points for edge effects, the results of the model investiga-

tions indicate that most of the models tested were 11.l-isuitable. The best 

results were obtained with the models of stream channels and with the 

-· 
resistive models. 

Difficulties En.countered. During the cource of e:2<.."1)erimentation a 

number of uneJ...'})ected difficulties were encountered. A rigid shaft cou-

pling from the. motor to the Megger was used at first. Tb.is proved un-

satisfactory because the s11.afts were not exactly align.eel and the strain 

created by this misali@llllent caused the shaft of the instrument to fail. 

After repair to the instrument shaft, a flexible coupling was u·tilized 

between motor and instrument. This arrangement worked satisfactorily for 

the te:rm of the investigation. 

Using lead pencils for graphite electrodes solved one problem but 

presented another. It was found that moving of the electrode holders 

produced a torque on the wires to the electrodes and caused the alliga-

tor clips to t,·rist around on the bared pencil lead. After a short time 

the clips had worn a groove on the lead and, if not carefully checked 

periodically, the clips became loose and only part of the-voltage was 

imparted to the material in the tank, the·rest being dropped across the 

poor electrical connection of clip on :pencil. This was avoided. to some 

extent by moving electrodes-and cable together, but there was always 

some twisting action present. 

The channel iron that was used to position the electrode holders 

a.long the length of the tank had some small amount of sag in the middJ.e. 
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This sag amounted to only about one sixteenth of an inch but ·necessi:t;a.ted 

the careful raising and lowering of the electrodes ·to kaep the ·ti:p of the 

electrode just making contact with the flU?-d so that it would always 

approximate a point source on the surface. 

The most troublesome disaster was not encountered until model runs 

with the sa.nd layer were begun. Using unsized fine river sand _and then 

draining fluid from the tank through one drain ca'U:sed a. migration of 

small conductive :particles towards the drain end of the tank. This pro

duced a. completely non-homogeneous sand layer, necessitated. ma.king a · 

calibration ~ for each model run, and more than doubled the work in

volved. Also, placement of models in the .sand disturbs the s~d adja

cent to the model and can cause erratic readings. Compaction of the top 

portion of the sand layer is not as great as that below the surface so 

that a non-uniform resistivity may be present in the top few inches of 

sand. 

Recommendations. There are numerous w~s in which this investiga

tion could be extend~d and im:prov_ed. A major improvemen~ would be the 

use of a more homogeneous ma.t.erial to replace the sand layer. Small 

glass beads or carefully sized rounded sand would seem most desi~ble. 

Careful placement of the models and replacing material around the model 

mi@.'lt produce curves showing edge effects more clearly than the present 

experimental results. 

A more refined method of positioning of the electrodes. is to be 

desired. Perhaps an electrode holder machined to fit a caref'ully milled 

slide ba.r with an etched scale attached would produce a more accurate 

positioning system. Replacement of the alligator clips presently in use 
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by some other type of connector would insure that a good electrical con

tact is maintained. 

This investigation could, with the above improvements, be extended 

to investigate the many problems associated with depth of burial, mul

tiple models, effect of resistivity contrast, and by use of multiple 

ley-ers it could be expanded to include vertical :profiling. 
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VI I. C O:NC llJS IONS 

The results of this investigation show that horizontal resist

ivity profiles oan be produced in the laboratory using small scale 

models. Untreated aluminum models~ as used in this study~ have been 

shown to be unsuita.b le when immarsed in a salt water solution. The 

oh.araoteristio edge effects which were expeoted on the model ~esu lts. 

were not present. The departures from expected results may have 

been due to e leotroohemioa 1 reactions o It is believed that further 

refinement of the equipment and the use of suitable mode ls will 

produce usable resultso 

53 
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TABLE I 

LIST OF EXPERIMEl'lTAL MODEL RUl{S ~1) THE CO~IDITIO~~ UlIDER WHICH EAOH WAS 
MADE. 

Run Type of II a.II Fluid Sand Data Presented in; 
No. Model Spacing Thickness Thickness Table Figure 

l. None 111 2()t1 0 III 5 

2. None 211 2011 0 III 5 

3. None 311 2011 0 III 5 

4. None 411 2()11 0 III 5 

5. Conductive 111 2011 0 IV g· 
Hemisphere 

6. Conductive 211 2011 0 IV 7 
Hemisphere 

7. Vertical 111 3/811 1911 v 9 
Conductor 

8. Vertical 2" 3/811 1911 VI 9 
Conductor 

9. Vertical 311 3/811 1911 VII 10 
Conductor 

10. Vertical 411 3/811 1911 VIII 10, ll. 
Conductor 

l.l. Vertical 4u 3/411 19" IX ll 
Conductor 

12. v·ertical 411 1-1.u 
'2r 1911 x 11 

Conductor 

13. Horizontal J." 3/411· . 1911 -XI 12 
Conductor 
511 Wide 

14. Horizontal 2" 3/411 19" XII 12 
Conductor 
511 Wide 

15. Horizontal. 111 3/411 1911 · XIII 13 
Conductor 
1011 Wide 
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TABLE I cont. 

Run ~Y})e of . Uall Fluid Sa.nd Data Presented in; 
No. Model Spacing Thickness Thickness Table Figure 

16. Horizontal 211 3/4° 19 11 XIV 13 
Conductor 
1011 Wide · 

17. Stream 10 3/411 19 11 14 
Channel 
511 Wide 

18. s -tream ,;,II 
a- 3/411 1911 XVI 14 

Channel 
511 Wide 

19. Stream 2" 3/411 19n XVII 15 
Channel 
1on Wide 

20. Vertical. 2t1 3/411 19u XVIII 16 
Insulator 

21. Vertical 3" 3/411 1911 XIX 16 
Insulator 

22. Vertical 4u 3/411 1911 ]X 17 
Insulator 

23. Horizontal 111 3/411 3/4" Over Model XX! 18 
Insulator:· 1911 Total 

24. Horizontal 2" 3/4° 3/415 Over XXII 18 
InsuJ.a.to:r Hodel; 19" 

TotaJ. 

25. Horizontal 411 3/411 3/411 Over XXIII 18 
InsuJ.ator - Model; 19u 

Total 

26. Composite 211 3/411 2" Over XXIV 19 
Model; 19 11 

Total 

27. Composite 3" 3/411 2 11 Over 19 
Model; 19u 
Total 

28. Composite 411 3/411 2u Over XXVI 19 
Model; 19 11 

Total 
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TA:BLE II 

RESISTIVITY VALUES O:BUili""ED ]vR 'VER!.l'IOAL PBOFILES AT SEVERA.T. POINTS O:bT A 
TRAVERSE ACROSS THE LEHGTH . OF T.tlE TA.lifl{. DATA . PLOTTED IH FIGUBE. 4. -

Electrode Position O Position 4 l?osi tion -4 Position -6 
Se:paration Resistivity Resistivity Resistivity Besistivity 
Inches Ohm-cm. Ohm-cm. Ohm-cm. Ohm-cm • . 

2 90.60 s9.32 s3.5s 90 .• 92 
4 93.15 95.06 96.98 90.60 
6 95.13 108.87 . 110.99 107.81 
g 112.33 J.18.43 122 .lf.6 llS.34 

10 132.21 135.6b 123.74 l~-91 
12 157.09 161.12 151.05 1 .9s 
14 181.97 1ss.97 184.~ 186.64 
16 206.86 222.77 ?.17. 238.68 
18 · 246 .59 273.33 
20 299.39 
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TA13LE III 

OBSERVED VALUES. OF HESISTAUCE (E/I) DURiiiG CALI.BBA.TION RUNS ACROSS · ~~ 
COl{TAil{Il~G TWENTY INCHES OF SALT WATER FOR ELECTRODE SEP.ABATIONS OF-. ONE 
!CO F.QUR . INC1:IES. DATA PLO~TED !N FIGu""BE. 5. . 

Position One· Inch Two Inches Three Inches Four Inc.lies· 
Electrode Electrode Elect rode Electrode 
-Separation se~rat:ton Separation Sepzu:a.tion 

28 6.s5 5.30 . 2.38 1.90 
.. 24 6.82 5.20 2.2s 1.65 
20 6.81 5.20 2.25 1.63-
16 6.Sl 5.25 2.25 1.63 
14 6.79 
12 6.$0 2.23 1.63 
10 6.$1 
s 6.79 5.20 2.23 1.63 
6 6.75 
4 6.78 5.32 2.23 1.62 
2 6.75 
0 6.82 5.30 2.23 l.62 

-2 6.82 
-4 6.82 5.42 . 2.24 1.62 
-6 6.Sl 
-s 6.so 5.46 2.24 1.62 
-10 6.79 
-12 6.79 5°45 2.24 ·1.61 
-16 6.65 5.42 2.25 1..62 -~ 6.75 5.42 2.27 1..62 
-2~ 6.80 5·.30 2.26 1.61 
-28 6.65 2o29 1.73 
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TABLE IV 

RESISTIVITY V.ALUES OBTAiliED FORA TRA.V.EBSE ACROSS A BURIED C0~1)UCTIVE 
~iISP-.dERE. DATA PLOTTIID IH FIGURES 7 AlID $. -

Electrode separation 111 Electrode separation 2n 

Position Observed (E/I) Calculated Observed (E/I) Calculated 
Resistivity Resistivity 
Ohm-cm. Ohm-cm·. 

14 6.33 100.96 3.23 103.04 
12 6.38 101.76 3_.23 · 103.04 
10 6.38 101.76 3.23 103.04 
9 6.39 101.92 3.23 103.04 
g 6.39 101.92 3.2~ 103.04 
7 3.2 J.03 .36· 
@· 3.24 103.36 6.., 6.39 101.92 3.25 103.68 
~ 3.26. 10~.99 
5 3.29 J.O .95 
~ 3.30 105.27 
4 6.44 102. 72 3.39 108.14 
y} 6.45 102.ss 3.20 102.0$ 
3 6.50 103.68 2.67 85.17 
~ 6.62 105.59 2.88 91.87 
2 6.55 104.47 3 .iis lll.Ol 
~ 4.$9 78.00 6.15 196.19 
1 6.49 103.52 lS.l.K> 586.96 
1 20.20 322.19 22.20 708.18 2 
0 19.30 307.84 13~90 443.41 

-} 5.93 94.42 4.70 149 .43 
-1 2.33 37 .. 16 2.87 91.55 
-1~ 1.8$ 29 .99 2.97 94.74 
-2 5.19 s2.7s 4.36 139.08 
-2-} s.75 139 .56 10.00 391.00 
-3 17.90 285.51 19.90 634.81 

1 . 8.62 137 .49 16.80 532.92 -~-
-4 5.58 Bt.00 8.14 259.67 
-~} 5.90 .. 9 .ll 3.68 117.39 
-5 6.6$ ·106.55 3.03 96.66 -~ · 6.54 . 104.31 2.79 s9.oo 
~61CJ q.51 103.83 3.02 96.34 
-6-} 6.47 103.20 3.42 109.10 
-7 6.45 102.ss 3.36 107.18 

7.1.. 6.46 103·.04 3.31 105.59 
- 2 
-$ 6.43 102.5~ 3.30 105.27 
-9 

102.56 
3.28 J.04.63 

-10 6.43 3.27 104.31 
-12 6.43 102.56 3.28 104.63 
-14 6.45 102.88 3.28 104.63 
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TABLE V 
-

:RESISTIVITY V.ALUES FOR Al~ ELECTRODE SEPA...~ION · OF ONE INCH OJ3TAilif.ED ON 
A TPA.VEBSE ACROSS A :BUlUED VERTICAL CONDUCTIVE MODEL TWO Il{CHm Ii{ WIDTH 
AND COVERED BY A TH~EIGHTHS INCH FLUID LA.YER. ZERO CORRECT;tOH IS· 
-.55. DATA PLOTTED IN FIGUP.E 9, 

Position Observed . (E/I) Observed (E/I) Corrected Ca1cuiated 
· With Model With out Model Residual Resistivity 

Anomaly Ohm~cm. 

20 7.21 6.6a .Ol .16 
16 7.32 6. 7 · .03 .lIB 
12 7.50 7.01 -.06 -.96 
10 7.64 7.13 .04 .64 
9 7.54 7.00 -.Ol -.16 
g 7.30 6.82. -.07 -1.12 
7} 7.16 6.71 -.10 -1.60 
7 7.02 6.62 -.15 -2.39 
fu1.. 6.84 6.54 -.25 -3.99 62 6.69 6.51 -.37 -5.91 
~ 6.61 6.49 -.43 -6.85 

~ 6.48 6.48 -.55 -8.78 
6.21 6.i -.83 -13.23 42 . 6.00 6.5 -1.09 -17.~ 

Yz- 5.96 6.62 -1.21 -19.~ 
3 5.97 6.76 -1.34 -20. 
21:. 6.02 6.$7 -l.l!o -22.30 2 
2 6.61 6.91 -.85 -1~.57 1t 6.63 6.99 -.91 -1 .52 
l 6.91 7.02 -.66 -10.5~ ]. 7.07 6.98 - .14-6 . -1·~ 2 
0 7.1s 6.91 -.28 -4. 
1 7.31 6.86 -.10 -1.60 --2 

-l 7 .18 6.81 -.18 -2.87 
-1}· 6.94 '6.72 -.33 -5.26 
-2 6.ss 6.67 -.3·4 -5.42 
-2-k 6.92 6.62 -.25 -3.99 
.-3 7.01 6~59 -.13 -2.07 =~· 7.09 6.52 .02 .32 

7.12 6 .lto .17 2.71 
-4} 7.0~ 6.37 ~oll 1.76 
-5 6.9 6.36 .03 .lJs 
-5k 6.ss 6.32 .Ol .16 
-6 6.86 6.30 .01 .16 -~ 6.$2 6.29 -.02 -·~ -7 6.72 6.26 -.09 -l. 
-s 6.72 6.15 .02 .32 
-9 6.54 5 •. 98 .01 .16 

-10 6.37 5.s~ -.Ol -.16 
-12 6.11 5 .5 - .02 .32 
-16 5.95 5.119 -.09 -1.43 
-20 6.05 · 5~50 0 0 
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TABLE VI 

:RESISTIVITY VALUES FORAN ELECTEODE SEPARATION.OF TWO IlifOHES OBTAINED ON 
A TRAVERSE ACROSS A l3UBIED VERTICAL cmIDUOTIVE MODEL TWO Il{J'CHES IN WIDTH 
AND COVERED :SY A Tr:rRB.EIGHTHS. IlfOH FLUID LAYER. ZEB0 CORBECTIOlf IS : 0. 
DATA PLOTTED IN FIGURE 9. 

Position Observed ( E/.I) Observed (E/I) Corrected Calculated 
With Model Without Model Residual Resistivity 

Anomaly Ohm-cm. 

20 5.s5 5.s7 -.02 -.63s 
.16 5.97 5.95 .02 .63s 
12 6.10 6.11 -.01 -.391 
10 9.2~ 6.25 -.02 -.63S 
9 6.1 6.lS -.04 -1.28 
g 5 .• 98 6.12 -.14 -4.47 
7-! 5.91 6.10 -.19 -6.06 
7 5.s2 6.os · -.26 -s.31 
6,l. 5.74 6.03 -.29 -9.26 62 5.69 6.02 

. ::~ -10055 
5t 5.64 5.9s -10.s3 
5 5.49 ·5.94 -14035. 
~ 5.30 5.92 -.62 -19.77 4 . 5.04 5.92 -.ss -28.10 
~ 4.Sl 5.95 -1.14 · -36.29 
3 4.70 6.02 -1.32 -42.15 
~ 4.71 6.o.s -1.37 -43.70 
2. 4.84 6.16 -1.32 ~42.15 
l-k 5.16 6.lS . -1.02 -32.51 
l 5.42 6.lS -.76. -24.28 
1:. 5.71 6.17 -.46 -14.67 2 
0 5.so 6.13 -.33 -10.55 
l. 5.69 6.u -.42 -13.4o -2 

-l 5.46 6.05 -.59 -18.82 
-l!- 5.26 6.02 -.76 -·24.~5 
-2 5.09 5.99 -.90 -2s.70 -~ 5.16 5.9s -.82 -26.20 
-3 5.~ ·5.94 -.61 -l~.4~ =~} 5. 5.92 -.44 -l .o 

5.63 5.87 -.24 -7.67 
-lij- 5.67 5-7~ -.12 -3.s2 
-5 5.65 5.7 -.09 -2.87 -~ 5.6o 5.72 -.12 . -3.84 
-6 5.59 5.71 -~12 -3.84 -~ 5.62 5.70 -.OB -2.55 
-7 5.63 5.69 ·-.06 -1.9s 
-S 5.62 5.61 .01 .32 
-9 5.51 ~.49 .02 .64 

-J.O 5.36 5.39 -.03 -.96 
-1-2 5.21 5.18 .03 .96 
-16 5.03 5.04 -.~ -.32 
-20 5.09 5.07 .02 .64• 
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TABLE VII 

·BESISTIVITY V ALUJilS R>R AN ELECTRODE SEPABA.TION OF THREE Il~CHES OBTAINED 
ON A TBA.VERSE ACROSS A BURIED V-~ICAL OOlIDUOTIVE MODEL TWO INCHES IN 
WIDTH .A.ND COVERED BY A TliBEE-EIGHTHS IUCH FLUID LAYER. ZE.RO , COBRIDCTIOM 
IS -.17. DATA PLOTTED IM FIGURE 10 • 

Position Observed ( E/ I) Observed. (E/I) Corrected CalcuJ.a.ted. 
With Model Wi-thout Model Residua.l Resistivity 

Anomaly Obm~cm. 

20 4.88 4.71 0 0 
16 4.99 4.82 0 0 
12 5.01 5.00 -.16 -7.65 
10 a-09 5.15 -.23 -ll.00 
9 .98 5.05 -.24 -ll.4$ 
g. 4.s6 4.97 -.30 -14.35 
7! 4.79 4.97 -.35 -16-70 
7 4.71 4.97 -~43 -20.60 
6ts 4.67 4.93 -.43 . -20.6o c 4.59 4.91 .-.49 -23 .lto 
5} 4.42 4.91 -.66 -31.6o 
5 4.23 4.s7 -.Bl -~-70 41:. 4.09 4.88 -.96 - • 70 42 . 3.94 -4.89 -1.22 -5s.45 
~ 3.83 4.95 -1.29 -61. 75 
3 3.81 5.00 -1.36 -65.05 
2-} ~.s9 5.03 -1.31 -62. 70 
2 .13 5.06 -1.10 -52.65 
1t 4~34 5.os -~- .91 -43 .50 
l 4.59 5.09 -.67 · -32.10 
],_ 4.73 5.05 -.49 · -23.40 2 
0 4.78 5.02 -.41 -19 .6o 
1 4.66 4.9s -.49 -23 .lto -z 

-1 4.49 4.95 -.63 -30.05 
11 4.34 4.92 -.75 -l5.s4 -2 

-2 4.16 4.92 -.91 - 3.50 -~ 4.08 4.91 -1.00 -47 .85 
-3 4.06 . 4.88 -.99 -47 .30 

=~ 4.09 4.87 . -.95 -l+5.50 
4.17 4.83 -.83 · -39.65 -~ 4.28 4.82 -.71 -33.95 

-5 4.38 4.78 -.57 -27 .25 
5f· 4.49 4.78 -.~ -22.00 

- 2 -6 4.54 4.77 - .lK> -19.10 
-6} 4.57 4.77 -.37 -17.65 
-7 4.62 4.72 -.27 -12.90 
-8 4.63 4.72 -.26 -12.45 
-9 . 4.6~ ~-~7 -.11 -§.27 

-10 4.5 4. 9 -.12 -5-75 
-12 4.41 4.34 -.10 -4.79 
-16 4.31 4.lS -.04 -1.92 
-20 4.33 4.27 -.11 -5.27 
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TABLE VIII 

RESISTIVITY VALUES :SUR AU 'ET,EOTBODE SEPABATIO:N OF ~fi'OUR IlrGHES OBTAINED 01~ 
A TPAVERSE ACROSS A BURIED VERTICAL c01muCTIVE MODEL TWO INCEES nr WIDTH 

. AHD COVERED :BY A THB.EE-EIGHTHS IUCH FLUID LAYER. ZEEO CORRECTION IS - .10. 
DA.TA PLOTTED Ili FIGURES 10 Ai:ID 11. 

Position Obsel"Ved ( E/I) Observed (E/I) Corrected. Calculated 
With Model Without Model Residual Resistivity 

J...noma.ly Ohm-cm. 

20 4.26 4.16 0 0 
16 4.28 4.18 0 0 
12 4.34 4.31 -.07 -4.46 
-10 4.32 4.38 -.16 -10.20 

9 4.28 4.38 -.20 -12.76 
g 4.15 4.31 -.26 -16.61 

7-} 4.os 4.29 -.31 -19.80 
"" 7 3.97 4.23 --~ -23.95 
~ 3.83 4.21 -. -30.64 

6 3.69 4.17 -.58 -l7 .oo 
~,. 3.58 4.15 -.67 - 2.70 .~ 
5 3.50 4.16 -.76 -48.60 

4.1. 3.47 4.19 -.82 -52.30 
4 3.46 4.23 -.87 -55-60 

3-} 3.45 4.26 -.91 -5s.10 
? 3.49 4.26 -.87 -55 .6o 

22 3.58 4.30 -.82 -52.34 
2 3.72 4.32 -.10 -44.6o 

11 3.BS 4.34 -.56 -35.so 
l 4.01 4.35 -.44 -28.10 
.l.. 4.09 4.35 -.36 -23.95 2 

0 4.11 · 4.34 -.33 -21.10 
l 4.10 4.31 -.31 -19.78 ;a 

-1 4.03 4.28 -.35 -22.30 
-1} 3.91 4.23 -.42 -26.82 
-2 3.81 4.20 -.49 -31.25 

-a} 3.68 4.17 -.59 -37.65 
-~ 3.59 4.16 -.67 -42. 70 

-}2 3.53 4.15 -.72 -45.95 
-4 3.50 4.16 -.76 -48.60 

-4?,. 3.51 4.17 -.76 -4S.6o ~ 

-~ 3.53 4.17 -.74 -47.~ 
3.58 4.16 -.66 , -43. 

-6 3.67 4.16 -.59 -37.6o _51.. 3.74 4.14 -.50 -31.90 2 

-7 3.s2 4.14 -.42 -26.80 
-s 3.si 4.10 -.31 -19 .80 
-9 3.9 4.04 -.20 -12.76 

-10 3.92 3'.97 -.15 -9.57 
-12 3.83 3.83 -.10 -6.3$ 
-16 3.85 3.81 . -.06 -·-3 .84 
-20 3.82 3.75 -.03 -1.92 
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:cA.:BLE IX 

BESISTIVITY V.ALu-.ms FOR AN ELECTRODE SEPABA.Timr OF FOUR IHCHES OBT.µNED ON 
A TBAVEBSE ACROSS A mr.RIED VERTICAL CONDUCTIVE MODEL TWO IHCHES nr WIDm 
AND COVEREID BY. A !L'HREID-FOUBTHS Il'1CH FLUID LA.YER.· ZERO · CORRECTION IS -~ lio •. 
DA~ PLOTTED IN F~GUBE il ~ 

Position Observed. (E/I) Opserved (E/I) Corrected C~cula.ted 
·With Model Without Model Residua.1 Resist'ivity 

Anomaly Ohm~cm • 

20 3.33 3o72 .01 • 64 
16 3.36 3.71 .05 3.19 
12 3.37 3.59 • lS lJ. o4E . 
10 3o35 3.5s .17 10083 
9 3.31 3.57 .14 s.93 
g 3.26 3.58 .os 5.10 

7} 3.22 3.58 .04 2.55 
1 3.16 3.57 -.01 -.64 

61 3.10 3.57 -.07 .-4.46 
3.02 3.58 -.16 -10 .20 

%- 2.96 3.5s -.22 -14.04 
5 2.92 3'.58 -.26 -16.6o 

' 2.s7 3.58 -.31 -19.80 
2.87 3.59 -.32· -20.42 

~ 2.s7 3.57 -030 -19.20 

J 2.90 3.56 -.26 -16.6o 
2 2.96 3.54 -.is -ll.4S 
2 3.04 3.53 -.09 .....:.5.74 

1~ 3.12 3.51 .01 .64 
1 3.19 3 .49 .10 6.3s 
~ 3.21 3.1.Js .13 s.30 
0 3.2a 3.47 .16 10.20 

-l 3.2 3.1J6 .lS 11.4S 
-1 ·3.2J. 3.46 .15 9.57 -it 3.2s 3.46 .22 u.4Z 
-2 3.11 3.1#5 .05· 3.19 -~ 3.01 3.45 -oo'4 -2.55 
-1 2.9~ .3.43 -.os -5.10 

-!{ 2.9 3.43 -.09 -5.74 
2.93 .3·~ -.10 -6.3s -~ 2.93 3. . -.11 -=r;o2 

-? 2.95 3.45 -.~o -6.38 
-5'2 2.97 3o46 -.09 -5.74 
-6 3.01 3.4s -.97 -4046 

-Gk 3..03 3.49 -.06 -3.s~ 
-7 3.07 3.50 -.03 -1.92 
-8 3.07 3.56 -.09 -5.74 
-9 3.06 3~5g -.12 -7.65 

-10 3.13 3'.60 -.07 -4.46 
-12 3.~2 3.5g -.06 -3.slJ. -i6 3.05 3.59 -.14 -s.93 
-20 2.92 3.57 -·.25 -15~95 
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TABLE X 

RESISTIVITY VALUES FOR AN EL:BJO.TRODE SEPABATION. OF FOUR UICHES O:BTAIHED Olif 
A TBAVERSE ACROSS A BURIED VERTICAL CONDUCTIVE MODEL TWO INCHES nr WIDTH 
Al'ID COVEEEID :SY A ONE AliD ONE-FOURTH INCH FLUID LAYER. ZERO COBRECTION 
IS O. DATA PLOTTED IN FIGURE 11. 

Position 

28 
24 
20 
16 
12 
10 

8 
6 
4 
2 
0 

-2 
--4 
-6 
-8 

-10 
-12 
-16 
-20 
-24 
-28 

Observ~d (E/I) 
With Model 

3.10 
2.82 
2.$0 
2.77 
2.74 
2.71 
2.68 
2.67 
2.66 
2.65 
2.59 
2.65 
2.64 
2.62 
2.65 
2.67 
2.65 
2.65 
2.59 
2.58 
2.78 

Observed (E/I) 
With.out Model 

3.10 
2.82 
2.79 
2.79 
2.79 
2.77 
2.67 
2.52 
2.49 
2.6o 
2.68 
2.59 
2.42 
2.~7 
2.53 
2.61 
2.59 
2o54 
2.55 
2.58 
2.76 

Corrected 
ResiduaJ. 
.A;nomaJ.y 

0 
0 

-.01 
.02 
.05 
.06 

-.01 
-.15 
-.17 
-.05 

.09 
-.06 
-.22 
-.15 
-.12 
-.06 
-.06 
-~11 
-.04 

0 
-.02 

PalcuJ.ated 
Resistivity 
Ohm-cm. 

0 
0 

-.64 
1.27 . 
3.19 
3.84 
-.64 

-9.57 
-10.83 
-~.15 

5.74 
-3-.s4 

-14.04 
-9.57 
-7.65 
-3.84 
·-3.84 
--1.0~ 
-2.55 

0 
-1.27 
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TA.BLE XI 

RESISTIVITY VALUES FOR AU ELECTRO;DE SEPABA.TION OF 01\fE nmH OETillW on 
A TBA.VERSE ACBOSS .A .BUB.IED HORIZONTAL COlIDUCTIVE MODEL FIVE INCHES IN 
WIDTH AlID COVERI!ID :BY A THRI!IE-.FOVRTHS Il'ICH FLUID LAYER. ZERO CORRECTION 
IS • 75 • . DA.TA PLOTTED IN FIGu.BE 12. 

Position Observed (E/I) Observed (E/I) . Corrected Calculated 
With Model · Without Model. Residual Resistivity 

Anoinaly Ohm-cm. 

20 5.85 6.73 -.1~ -2.07 
16 5.72 6.61 -.1 -2.23 
12 5.80 6.32 --2~ 3.66 
10 5.90 6.31 .3 5.43 _. 
9 .' 6;03 6.36 .42 6.70 
g 6.02 6.39 .3s 6.05 

7t 6.02 6.39 .38 6.05 
1 5.99 6.~s .36 5.74 

r1 5.99 6. 7 .27 4.31 , 
5.9s 6.~ .30 l~. 79 

5§·. 5.9$ 6. .29 4.62 

4t 
5.95 6.5~ .17 2.71 
5.89 6.5 .10 1.60 
5.86 61>53 .08 l.2S 

3t 5.s7 6.53 .09 1.44 
3 5.$9 6.52 .12 1.92 

21 5.ss 6.47 .16 2.55 
2 5.s7 6.44 .18 2.s7 

1} .. 5.86 6.4o .21 3.35 
l 5.87 6.37 .25 3.99 
t 5.ss 6.34 .29 4.62 
0 5.92 6.30 ~37 5.90 

-t 5.93 6.29 .39 6.21 
-1 5~93 6~21 .47 7.51 

-it . 5.92 6.19 .lts 7.67 
-2 5.92 6.lS .49 7.82 -~ 5.93 6.lS .50 7~98 

-~i 5.97 . 6.16 .56 s.94 
5.97 6.16 .56 8.94 
5.96 6.l.4 .57 9.08 

~ 5.96 6.14 .57 9.08 SJ 

-5 5.95 6.16 .54 8.62 
-%- 5.ss 6.19 .44 7.02 
-6 5.7s 6.19 .34 5.42 

-Gk 5.69 6.22 .22 3.51 
-7 5.65 6.29 .ll. 1.76 
_g 5.66 6.37 .o4 .64 
-9 5.68 6.41 .02 .32 

-10 5.66 ~1>43 -.02. -.32 
-12 5e59 6.36 -.02 -.32 
-16 5.53 6.22 .06 .96 
-20 5.51 6.23 .03 · .48 
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TABLE XII 

BESISTIVITY VALUES FOR AU ELECTBODE SEPA.BATION OF TWO INCHES OBTAilIED OM 
A T&A.VERSE ACROSS A :BURIED HORIZONTAL COlIDUCTIVE MOD:Iiit FIVE nrCHES IN 
WIDTH AND COVEBED :SY A THREE-FOURTHS IHOH FLUID LAYER. ZERO CORRECTION 
IS .56. DATA PLOTTED IN FIGURE 12. 

Position Observed ( E/ I) Observed ( E/ I) Corrected Calculated 
With Model With out Model Residual B.esistivi ty 

Anomaly Ohm-cm. 

20 4.46 5.05 -.06 ~1.98 
16 4.4o 4.96 0 0 
12 4.45 4.78 .23 7.35 
10 4.49 4.80 . • 2~ T.98 
9 4.49 . 4.81 .2 7.67 
g 4.47 4.83 .20 6.38 

7} 4.47 4.87 .16 5.12 
7 4.1!9 4.88 .17 5.44 w 4.49 4.89 .16 . ~-12 g 4.49 4.90 .15 .78 
~ 4.4~ 4.89 .10 3.1~ 
5 4.3 4.ss .02 .6 , 4.22 4.87 -.09 -2.87 

4~12 4.87 -.19 -6.06 
~ 4.02 4.83 -.25 -7.98 
2i 

3.ss 4.82 -.28 -s.95 
2 3.77 4.76 -.43 . -13.71 
2 3.66 4.75 -.53 -16.94 

11. 3.59 4.72 -.57 -18.20 2 

l 3.57 4.70 -.57 -18.20 
l 3.54 4.64 -.54 -17.26 2 
0 3.53 4.60 -.51 -16.30 
1 3.56 4.57 -.45 -14.35 -:I 

-1 3.59 4.55 -.4o -12.78 -ii 3.62 4.53 -.35 -11.15 
-2 3.71 4.53 -.26· -8.31 -21 3.77 4.53 -.20 -6.3s 
-3 3.92 .4.53 -.05 -l.6o 

-~J.. 4.07 4.53 .05 1.6o -4 4.23 4.56 .23 7.34 
~ 4.~ 4.57 ·~6 llo50 - 2 

-5 4. 4.5? • 3 13.74 -51- 4.45 4.6 .37 ll.84 
-6 4.37 4.63 .30 9.58 -~ 4.34 4.65 .25 7.98 
-7 4.23 4.66 .13 4.16 _g 4.22 4.7s 0 0 _a 4.28 4.83 .Ol .32 J 

-10 4.28 4~82 .02 .64 
-12 4024 4o79 .01 .32 
-16 4.16 4.67 .05 1.6o 
-20 4.17 4.69 .04 1.28 
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~XIII 

~ISTIVITY VALUES FOR Alf ELECTRODE SEPARATION FOR ON.ID Il:WH O:BTAI1i""ED 
on A Tru.VERSE ACROSS A BURIED HORIZOllT.AL CONDUCTIVE MODEL TEN INCHES 
IN WIDTH .AlID COVEREID BY A THPJITE-FOURTHS INCH FLUID LA.YER. ZERO 
CORRECTION IS .86. DATA PLOTTED IN FIGUBE 13. 

Position Observed (E/I) Observed (E/I) Corrected Calculated 
.With Model Without Model Residual Resistivity 

Anomaly Ohm-cm. 

20 5.81 6.73 -.06 .:. .96 
16 5.65 6.61 -.10 -1.60 
12 5.s~ 6.32 .39 6.23 
10 5.8 6.31 .39 6.23 
9 5.85 6.36 0 35 5.5s 
g 5.84 6.39 .31 4.94 

7t 5.s5 6.39 .32 5.12 
7 5.85 6.~s .33 5.26 
~ 5.s3 6. 7 .22 J.5l i 5.79 6.~ .22 3.51 
~ 5.75 6. .17 2.71 
5 5.72 6.5~ .• o~ .so 
1 5.72 6.5 .o .64 

5.77 6.53 .10 1.6o 
3} 5.s3 6.53 .15 2.49 

2l 5.93 6.~2 .27 4.31 
2 5.99 6. 7 .38 - 6.05 
2 5.95 6.44 -~7 5.91 

l-} 5.97 6.lto • 3 6.s5 
1 6.04 6.37 .52 8.29 
..l. 6·.os 6.34 .6o 9.58 2 
0 6.07 6.30 .63 10.05 
1 6.02 6.29 .59 9.42 -fl 

-l 5.99 6.21 .64 10.20 
-li 5.9s 6.19 .65 10.35 
-2 6.o4 6.18 • 72 . ll.47 -~ 6.06 6.18 .74 11.80 
-1 5.97 _6·.16 .67 10.65 
-1 5.84 6.16 .54 8.92 

5.90 6.14 .62 9 .s9 
-*} 5.79 6.14 .51 s.13 
-5 5.80 6.J.6 .50 7.97 -~ 5.81 6.19 al+S 7.67 
-6 5.79 6.19 .>46 7.34 -~ 5.78 6.22 .42 6.70 
-7. 5.76 6.29 .33 5 .26 . 
-8 5.74 6.~7 .23 3.68 
-9 5.72 6. 1 .17 2.71 

-10 5.68 6~43 .ll 1.76 
-12 5.54 6.36 .o4 .64 
-16 5.51 6.22 .15 2.39 
-20 5.48 G·.23 .lJ. 1.76 
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TABLE XIV 
-

RESISTIVITY VALUES FOR .AN ELECTroDE SEPAPATION OF TWO IHCHES OJ3T.A.I1-m> Ol~ 
A TBA.VERSE ACBOSS A BURIED HORIZONT.A,1 COlIDUCTIVE MODEL TEl.i INCHES IN 
WIDTH AlID COVERED J3Y A "THBEF-FOURTHS INCH FLUID · LAYER. ZEBO CORRECTION 
IS .55. DATA PLOTTED Li FIGURE 13. 

Position Observed . (E/I) · Observed (E/I) Corrected Calcuiated 
· With Model Without Model Residual Resistivity 

Anom.a1y Ohm-cm. 

20 4.48 5.os -.05 -1.60 
16 4.4o 4.96 -.01 -.32 
12 4.52 4.78 .29 9.26 
10 4.46 4.80 .21 6.71 

9 4.47 4.Sl .2J. 6.71 
8 4.4$ 4.$3 .20 6 .lK> 

1t 4.47 4.s7 .15 4.79 
7 4.44 4.SS .11 3.62 
~ 4.39 4.89 .05 1.60 g 4.33 4.90 -.02 -.64 
~ 4.31 4 .• 89 -.03 -.96 
5 4.31 ~.SS -.02 -.64 

41 4.33 .s7 -.01 -e32 
~ 4.~ 4.87 .06 1.92 
~ 4. 4.83 .14 4.47 
3 4.44 4.82 .17 5.44 

2-i 4.41 4.76 .20 6.38 
2 4.3~ 4.75 .13 4.16 

1} 4.2 4.72 .07 2.23 
l 4.15 4.70 0 0 
]. 4.03 4.64 -.06 -1.92 2 · 
0 3.95 4.6o -.10 -3.19 
1 l.98 4.57 -.04 -1.28 -:I 

-l .as 4.55 .os 2.55 
-it 4.23 4.53 .25 7.98 
-2 4.~ 4.53 -~· 12.78 -~ 4. 4.53 .51 16.30 
-3 4.52 . 4.53 054 17.26 -~ 4.49 4.53 :~ 16.~ 
-4 4.43 4.56 13. . -~ 4.39 4.57 .37 11.81 
-5 4.38 4.59 .34 10.s3 
-1 4.38 4.64 .29 9.26 

4.38 4.63 .30 9.5s -~ 4.37 4.65 .27 s.6o 
-7 4.35 4.66 .24 7 .• 67 
_g 4.31 4.78 .os 2.55 
-9 4.30 4.83 .02 .64 

-J.O 4.29 4.82 .02 .64 
-12 4.17 4.79 .03 .96 
-16 4.09 4.67 -.03 . -.96 
-20 4.11 4069 -.03 -.96 
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TABLE X!l 

RESISTIVITY VALUES FOR AN ELECTBODE SEPAPATION , OF ONE INCH O:STAil'ilID on A 
TBAVEESE ACROSS A MODEL .OF A STREAM CHANNEL FIVE IliCHES Ili WIDTH. ZEBO 
CORRECTION IS .75. DATA PLOTTED IN FIGURE 14. · 

Position Observed (E/I) Observed (E/I) Corrected CaJ.culated 
With Model With.out Model Residual Resistivity 

Anomaly Ohm-cm. 

· 20 5.95 6.73 -.03 -.48 
16 5.75 6.61 -.u ~1.76 
12 5.Sl 6.32 .24 3.83 
lO 5.79 6.31 .23 3.67 
9 5.74 6.36 .13 2.07 
g 5.71 6.39 .07 1.12 

7! 5.66 6.39 .02 .32 
7 5.64 6.38 .01 .16 

1 5.64 6.47 -.os -1.27 
5.64 6.~ -.04 --.64 

~ 5.66 6. -.03 -.48 
5 5.70 6.5~ -.os -1.27 
~ 5.6s 6.5 -.11 -2.71 
4 5.61 6.53 -.17 -2.71 
~ 5.57 6.53 -.21 -3.35 

J 5.45 6.52 -.32 -5.-12 
5.37 6.47 -.~5 -5.5s 

2 5.26 6.44 -. 3 -6.85 
1t 5.02 6.4o -.63 -10.05 

l 4·.so 6.37 -.82 -l~.05 
t 4.71 6.34 -.88 -l .oo 
0 4.63 6.30 -l.02 -16.30 
~ 4.47 6.29 -1.07 -17.10 
-l 4.45 6.21 -l.01 -16.15 -lt 4.48 6.19 -.96 -15.32 
-2 4.57 6.1s -.86 -13.72 

-2! 4.72 6.1s -. 7J.· -11.36 
-1 4.94 6.16 -.47 -7 .50 

-E 5.06 6.16 -.35 -5.5s 
.-4 5.22 6.14 -.17 -2.71 -~ 5.lto 6.17 .01 .16 
-5 5.48 6.16 ~01 1.12 -~ 5.54 6.19 .10 l..6o 
-6 ;.Go 6.19 .16 2.55 

-6! 5.62 6.22 .15 2.39 
-7 5.60 6.29 .06 . ..96 
-8 5.66 6.~7 .04 .64 
-9 5.63 6. 1 -.03 -.118 

-10 5.60 6.43 -.OS -1.28 
-12 5.62 6'.36 .Ol. .16 
-16 5.61 6.22 .14 . 2.23 
-20 5.61 6.23 .13 2.07 
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TABLE XVI 
-

RESISTIVITY VALUES FOR AN ELECTRODE SEPARATION ·OF Ttvo INCHES OBTAINED 01{ 
A TRAVERSE ACBOSS A MODEL OF A STBEAM CH.AtmEL FIVE Il'~CHES IN WIDTH. ZERO 
CORRECTimr IS .50. DAT.A. PLOTTED nr FIGUPiE 140 

Position Observed (E/I) Observed (E/I) Corrected Calculated 
With Model Without Model Residual Resistivity 

Anomaly Ohm-cm. 

20 4.61 5.os .o~ .96 
16 4.50 4.96 .o 1.27 
12 4.56 4.78 .26 s.31 
10 4.R2 4.80 .22 7.24 
9 4. 7 4.81 .16 5.12 
8 4.42 4.83 .09 2.87 

7! 4.38 4.87 .01 .32 
7 4.34 4.88 -.04 -1.27 
~ 4.31 4.89 -~OS -2.55 
-G 4.29 4.90 -.11 --3.62 
~ 4.24 4.89 - .. 15 -4.79 
5 4.20 4.ss -.18 -5.75 

' 4.15 4.87 -.22 -7.24 
4.09 4.87 -.28 -s.95 

3?r 4.02 4.83 -.31 -9.90 
3 3.94 4.82 -.36 -11·.50 . 
~ 3.82 4.76 -.44 -14.03 

2 3.69 4.75 -.56 -17.87 
l-! · 3.50 4.72 -.72 -22.90 

l 3.37 4.70 -.8~ -26.148 
1 3.20 4.64 -.9 -30.00 2 
0 3.14 4.60 -.96 -30 .• 65 
J. 3.11 4.57 -.96 -30 .• 65 -a 

-l 3.13 4.55 - .• 92 -29.42 
-11 3.21 4.53 -.82 -26.20 
-2 3.30 4.53 -.1, -23.29 

-2! 3.49 4.53 -.5 -17.26 
-3 3.63 4.53 -.lJo -12.76 

-:ft. °3.65 .4.53 -.38 -12 .• 13 -4 3.s1 4.56 -.25 -7.9g -~ ~-92 4.57 -... 15 -lf..so 
-5 .02 4 .• 59 -.07 -2.23 

-5! 4.09 4.64 -.05 -1.59 -~ 4.16 4.63 .03 .96 -~ 4.20 4.65 .05 1.59 
-7 4.26 · 4.66 .10 3.19 
-8 4.31 4.7°8 .03 .96 
-9 4.33 4.83 0 0 

-10 4.33 4.82 ,. oOl .• 32 
-12 4.21 4'.79 -.os -2.55 
-J.6 4.15 4.67 -.02 -.64 
-20 4.13 ~.69 -.06 -1.91 



www.manaraa.com

72 

TA:BLE XVII 

RESISTIVI~Y VALUES FOR AN ELECTRODE SEPARATION OF TWO INCHES OBTAilUID ON 
A TBAVERSE AC BOSS A MODEL OF A STREAM CH.ANNE[, TEN INCHES IN WIDTH. ZERO 
CORRECTION ISO. DATA P~OTTED IN FIGURE 15. 

Position Observed (E/I) Observed (E/I) Corrected Caloulated 
With Model With out Model Residua.]. Resistivity 

Anomaly Ohm-~. 

:2g 5.11 5.10 .01 .32 
24 4.99 4.95 .04 1.28 
20 4.94 4.s6 .08 2.55 
16 4.84 4.70 .14 4.47 
12 4.88 4.74 • 14 4.47 . 
10 4.s9 4.71 .18 5.75 
9t 4.85 4.69 a6 5.12 

J 4.85 4.69 .16 5.12 
4.85 4.69 .16 5.12 _ 

8 4.70 4.69 .01 .32 
7! 4.63 4.69 - • .06 -1.99 
7 4.57 4.69 -.12 -3.82 

6t 4.Rs 4.69 -.1]. -3.52 
4. 1 4.68 -.27 · -s.63 

5k 4.29 4.66 -.37 -11.81 
5 4.13 4.68 -.55 -17 .55 
~ 3.90· 4.69 -.79 -25.15 2 
4 3.68 4.70 -1.02 -~2.52 
~ 3.41 4.72 -1.31 - 1.82 

J 3.21 4.74 -1.53 -4s.80 
3.06 4.74 -1.68 -53.65 

2 2.94 4.74 -1.80 -57.50 
1} 2.93 4.76 -1.83 -64.85 

l 2.66 4.78 -2.12 -67. 70 
l 2.67 4.77 · -2.10 -67 .05 a 
0 2.68 4.77 -2.09 -66.70 
l 2.71 4·.77 -2.06 -65.75 -z 

-1 2.77 4.77 -2.00 -63.so 
-1t 2.84 .4·.7g -1.94 -61.95 
-2 2.91 4.78 -1.87 -59.1R -2-l 3.04 4.81 . -1.77 -56.5 
-? 3.20 4.82 -1.62 -51. 70 

-1 3.39 4.83 -1.44 -46.oo 
3.59 4.85 -1.26 -4o.30 

-4k ~-85 4.85 -1.00 -31.90 
-5 .05 4.85 -.80 -25 .50 
i:;1. 4.21 4.86 -.65 -20. 70 -.,/2 

-6 4.~3 4.87 ::~ -17.23 -~ 4. 2 4.8s -14.65 
-7 4.51 4~88 -.37 -ll.81 
7! 4.61 4.87 -.26 -s.31 _g 4.71 4.87 -.16 -5.12 
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T.Am,E XVII cont. 

-
Position Observed (E/I) Observed (E/I) Corrected CalcuJ.a.t ed 

With Model Without Model Residual Resistivity 
· Anomaly Ohm-cm. · 

-~ .. 4.79 4.86 -.07 -2.23 
-9 4.89 4.85 .05 l.6o 

-~ 4.94 4.87 .07 2.23 
-10 4.9s 4.8~ .09 2.87 
-11 5.06 4.9 .12 3.s2 
-12 5.09 4.97 .12 3o82 
-14 5.21 5.09 .12 3.82 
-16 5.26 5.17 .09 2.87 
-20 5.39 5.19 .20 6.38, 
-24 5.5g. 5.4o .18 5.75 
-28 5.22 5.55 -.33 -10.55 
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TABLE XVIII 

RESISTIVITY VALUES FOR AN EL]lCTRODE SZP.P~IOU OF TWO INCHES OETAINED ON 
A TRA.VEBSE ACROSS A BURIED YERJ:ICAL P.ESIST~VE l·IOD~ ONi? l\.ND THREE . Q,U.ARTERS 
OF AH INCH IN WIDTB: .AlID . COVERED J3Y A THEEE-lrou.B.TE:S INCH F.LUD) LAYER •. ZERO 
CORRECTION IS .25. DATA PLOTT.ED IN FIGURE 16. .. 

Position Observed (E/I) Observed (E/I) Corrected Calculated 
With Model Without Model Residual Resistivity 

.Anomaly Ohm-cm. 

20 5.31 5.64 -.09 -2.S7 
16 5.27 5.52 0 0 
12 5.19 5.27 .17 5.43 
10 5.23 5.09 .39 . 12.45 
9 5.21 4.99 .47 15.00 
g 5.23 4.95 .53 16.90 

11 5.23 4.92 .56 17.87 
7 5.25 5.s4 .66 21.05 

6g 5.27 4.73 .79 25.20 
5.27 4.67 .• s5 . 27 .12 

~ 5.27 4.62 .90 28.70 
5 5.2s 4.58 .95 30.30 

4,J.. 5.29 4.53 1.01 32.20 4 5.33 4.48 1~10 35.10 
3t 5.~s 4.l.Jo 1.23 .l9.2g 
3 5. l 4.36 1.30 1.50 a:;. 5.45 4.32 1.3s 44.10 2 
2 5.50 4.29 1.46 46.6o 

l} 5.55 4.28 l.52 48.50 
1 5.62 4.28 1.59 50.so 
1 5.73 4.27 l.}l· 54.Go a 
0 5.91 4.29 1.s7 59.60 

-i 6.19 4.29 2.15 6S.6o 
-l 6.39 4.29 2.~ 75.00 

-1..l- 6.51 4.30 2. 7s.50 2 . 

-2 6.44 4.31 2.38 75.90 
-2J:. 6.29 4.33 2.21 lo.50 2 

-? 6.12 4.37 2.00 3.so 
-:rz 5.88 4oR9 1.74 55.50 
-4 5.74 4. 3 1.56 119 .&> 

-lij- 5.6s 4.46 l.47 46.90 
·-5 5.59 4.47 J..37 43.70 -1 5.52 4.48 1.29 4l.l0 

5.42 4.4s l.lt 37.90 -~ 5.37 4.48 l.l 36.29 
--7 5.30 4.5() 1.05 33.50 -s 5.25 4.57 .93 29.70 
-9 5o22 4.62 .s5 27.15 

-10 5.19 4.Gs .76 24.28 
-12 5.14 4.90 .49 15.63 
-16 5.15 5.30 .10 3.19 
-20 5.18 5.46 -.03 -.96 
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~EXlX 

RESISTIVITY VALUES EOR AN ELECTRODE SEP.A.RATION -OF THRIDE INCHES O:BTAil'IED 
mI A TRA.VERSE ACROSS A J3UlUED VER'.i?IOAL RESISTIVE MODEL ONE AlID THREE-
Q,UARTERS OF AU IliCH Ilf. WIDTH AND COVERED BY A mREE-FOU:RTHS I~TCH FLUID 
LAYER. ZEEO CORRECTION IS .35. DATA PLOTTED Ili FIGu.RE 16. . 

Position Observed (E/I_) Observed (E/ I) Corrected Ca.J.cuiated. 
. With Model Wi tho~t. Model. Residual Resistivity 

Anomaly Ohm-cm. 

20 4.47 ·4.87 -.05 -2.39 
16 4~45 4.74 .06 2.87 
12 4.4o 4.55 20· 9.58 •. 
10 4.42 4.47 .30 14.35 

9 4.46 4.38 .43 ·20.6o 
g 4.47 4.30 .52 24.90 

7! 4.47 4.25 .57 27.25 
7 4.49 4.li · · .65 31.15 
~ 4.49 4.l .70 33.50 t 4.51 4.ll .• 75 35.95 
~ 4.53 4.07 .81 ~s.70 

4l 
4.57 4.02 .90 3.10 
4.61 4.01 .95 45.50 
4.63 3.97 1.01 4s.4o 

3--} 4.65 3.94 1.06 50.so 

J 4.67 3.90 1.12 53.70 
4.65 3.s9 l.ll 53.20 

2 4.65 3.88 1.12 53.70 
1} 4.69 3.86 1.18 56.50 

l 4.so 3.85 1.30 62.25 
t 5.00 3.81 1.54. 73.75 
0 5.25 3.81 1.79 75.60 
l 5.50 3.82 2.03 97.20 -2 

-1 5.6s 3.s2 2-.21 105.so 
-1! 5.77 3.s3 2.29 109.70 
-2 5.73 3.s3 2.25 107.70 

-c} 5.64 3.s5 2.14 102.50 _ 
-i 5.45 5.s7 1.93 92.00 

. ~~4 5.19 3.91 1.63 78.10 
4.97 3.93 1.39 66.6o 

~~ 4.81 3.97 1.19 57.00 
-5 4.72 3.98 1.09 52.20 

-~i 4.68 3.99 l.04 49.s5 
4.67 3.99 1.03 49-~ -Gk 4.65 a-99 1.01 48. 

-7 4.61 .oo .96 l-16.oo 
-s 4.52 4.04 .83 36.95 
-9 4.48 4.10 .73 34.90 

-10 4.44 4;1s .61 29.25 
-12 4.39 4.30 .44 21.05 
-16 4.39 4.61 .13 "6.23 
-20 4.38 4·.70 .03 1.44 
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TABLE XX 

RESISTIVITY VALUES FOR AN ELECTRODE SEP.A.BAT ION OF FOUR INCHES OETAilf.filO ON 
A TBA.VERSE ACR9SS A :BURIED VERTICAL RESISTIVE MODEL ONE_ .Alm ~Q,U~EBS 
OF AN Il:ICH IN WIDTH A.ND COVERED BY A THREE-FOURTHS INCH FLUID LAYER. · 
ZERO CORRECTION_IS .25. DAT.A. PLO!I?TED IN FIGU.BE 17. 

Position Observed (E/I) Observed (E/I) Corrected Calculated 
With Model Without Model Residual Resistivity 

Anomaly Ohm-cm. 

20 3.93 4.19 -.01 -.64 
16 3.92 4.10 .07 4.lfu 
12 3.91 3.97 .19 12.12 
10 3.92 3.89 .28 17.85 , 
9 3.94 3.82 ·~7 23.57 
g 3.98 3.76 . 7 29.98 

71 3.98 3.7s .50 . 31~90 

6! 
4.oo 3.70 .55 35.10 
4.03 3.67 .61 ~.90 4.07 3.61 .• 71 .30 

5! 4.09 3.59 .75 47.90 
5 4.10 3.55 .so 51.00 

4.i. 4.10 3.54 .81 51.60 
~ 4.os 3.52 .Sl 51.Go 
~ 4.06 3.51 .so 51.00 

21 4.03 3.49 ·1i 50.~ 
2 4.07 3.4s .s 53.50 
2 4.12 3·~ .92 58.74 

1t 4.23 3. 1.04 66.20 
.l 4.42 3.42 1.25 79.70 
i 4.43 3.42 1.36 . 86.70 
0 4.86 3 .llo 1.71 109.10 
1 5.05 3.41 l.89 120.50 --:r 

-l 5.19 3.41 2~03 129.4o 
-1} 5.23 3.42 2.06 131.20 
-2 5.23 3.43 2.05 130.so 

-2~~ 5.18 3.46 1.97 125.60 
-1 5.04 .3.48 l.81 115.50 

-!{ 4.86 3.48 1.63 . 104.oo 
4.61 3.50 1.36 86.70 

~ 4.42 3.51 1.16 74.oo - 2 

_5f 4.26 3.52 .99 6~.10 
4.13 3.53 .85 5 .25 

-6 4.07 3.55 .77 lJ9 .20 
-Gt 4.03 3.57 .71 45.30 
-7 4.05 3.57 .73 46.60 
-8 4.08 3.57 .76 48.50 
-9 4.03 3.60 .68 43.4o 

-10 3.99 3'.65 :~ 37.65 
-12 3.92 3.77 25.50 
-16 3.92 l.98 ol~ 12.12 
-20 3.90 .01 .l s.93 
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TABLE XX:I 

RESISTIVITY V.ALUES FOR AN .ELECTRODE SE!?.A.RA.TION -OF ONE INCH OBTAINED ON 
A TF.AVERSE ACROSS A :BURIED HORIZONTAL BESISTIVE MODEL TWELVE IUCHES Ill 
WIDTH AND COVEl:lED :BY A THREE-FOURTHS INCH F.tUID LA.YER • . ZEBO CORRECTION 
ISO. DATA PLO~ IN FIGUBE 18. 

Position · Observed (E/~) Observed (E/I) Corrected Calculated 
· With Model Without Model Residual Resistivity 

Anomaly Ohm-cm. 

28 6 .. 44 6.its -.04 . -.64 
24 6.59 6.59 0 0 
20 6.73 6.73 0 .0 
16 6.60 6.61 -.Ol -.16 
12 6.71 6.32 .39 6.23 
10 6.77 6.31 .46 7.34 
%- 6.7s 6.36 .42· 6.70 
gt 6.78 6.36 .42 6.70 

6.so 6.37 .43 6.85 
8 6.81 6.39 .• 42 6.70 

7fl 6.82 6.39 .43 6.s5 
7 6.s7 6.~8 .49 7.s2 

61 6.91 6. 7 .44 7.10 
6.99 6.~ .56 s.94 

~ 7.04 6. .60 9 .• 58 
5 7.06 6.53 .53 s.45 

4t 7o09 6.54 .55 9.10 
7.11 6.53 .58 9.25 

~ 7 .12 6.53 .59 9.42 2 

2i 7 .18 ·6.52 .66 10.53 
2 7.19 6.47 .72· 11.47 
2 7.19 6.44 .75 11.95 

1i 7.19 6 .lK> .79 12.60 2 
l 7.19 6.37 .82 13.05 
1 7.19 6 .. 34 .85 .l~-55 2 · 
0 7.19 6.30 .89 l .20 
l. 7.19 6.29 .90 14.35 ~ 

-l· 7.19 . 6.21 .98 15.65 
-l} 7.18 6.19 .99 . ·15. 79 
--2 7 .14 6.18 .96 15.32 
-2k 7.09 6.18 .91 14.52 

-~ 7.08 6.16 .92 14.65 
7.04 6.J.6 .88 14.03 

-4 7.03 6.14 .8q 14.20 -~ 7.00 6.J.4 .s~ 13.72 
-5 6.99 6.16 .83 13.23 

-~1=. 6.98 6.16 .79 12.60 -t 6.96 6.19 .77 12.25 
-6-} 6.92 6'.22 .70 11.15 
-7 6.85 6.29 .56 s.94 

-7! 6.81 6.32 .49 7.s2 
-8 6.76 6.37 .39 6.23 
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TABLE XXI cont • 

Position Observed (E/I) Observed (E/I) Corrected Cal.culated 
With Model With.out Model Residual Resistivity 

· Anomaly Ohm-cm.· 

-9 6.72 6 .41 .31 4.94 
-10 6.72 6.43 .29 4·.62 
-12 6.5s 6.36 .22 3.51 
-16 6.79 6.22 .57 ~.OS 
-20 6.54 6.23 .31 .94 
-24 6.!ID 6.42 -.02 -.32 
-28 6.4o 6.36 .04 .64 
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TABLE XXII 

:RESISTIVITY VALUES :EUR AN ELEOTBODE SEPARATION· OF TWO INCHES OETADJ"'ED ON 
A TRAVERSE ACROSS A :Bu.RIED HORIZONTAL roJSISTIVE MODEL TWELVE INCHES IN 
WIDm 'Al.ID . COVERED :BY A THREE-FOURl?Hs INCH FLUID LA.YER. ZERO CORRECTION 
IS -.07. DATA PLOTTED IN . FIGu:aE 18. . 

Position Observed (E/I) Observed (E/I) Corrected Calcu.:i.ated 
With Model Without Model Residual Resistivity 

Anomaly Ohm-cm. 

28 5.06 4.98 .01 .32 
24 5.09 5.02 0 0 
20 5.23 ~.OS .OS 2.55 
16 5.15 .96 • 12 3.82 . 
12 5.27 4.78 .42 l~.42 
lO 5.33 4.SO .46 1 .6s 
% 5.~9 4.81 .51 16.30 

J 5. 2 4.Sl ~54 17.26 
5.47 5.s2 .5s 1s.54 

8 5.53 4.s3 .63 20.70 
71 5.61 4.87 .67 21.3s 
7 5.69 4.88 .74 23.62 

6t 5.so 4.89 .84 26.81 
5.s9 4.90 .92 29.42 

5k 5.9s 4.89 1.02 32.60 
5 5.99 4oSS .l.04 33.20 

' 
6.oo 4.s7 l .. 06 3l.90 6.01 4.87 1:.07 '3 .20 

~ 6.03 4.83 1.13 36.00 
? 6.07 4.82 1.18 37.70 
~ 6.os 4.76 1.25 · ~-90 2 6.10 4.75 l.2$ .so 
1} 6.os 4.72 1.29 41.10 

l 6.13 4.70 · l.~6 43.45 
1 6.12 4.64 1. l 45.10 2 · 
0 6.14 4.6o 1.47 46.90 
1 6.16 4.57 1.52 48.50 -z 

-1 6.17 4.55 1.55 49.4o 
-1~ 6.13 4.53 1.53 48.so 
-2 6.10 4.53 1.50 47.95 

-2-} 6.06 4.53 1.46 46.60 
-? 6.02 4.53 1.42 ~.30 -1 5.98 4.53 1.38 .10 

5.98 4.56 1.35 43.10 
->% 5.97 4.57 1.33 42.50 
-5 5.97 4.59 1.31 41.80 

-1 5.95 4.64 l.24 39.60 
5.91 4.63 1.21 3s.65 -~ ·5.s6 4'.65 l.14 36.29 

-7 5-7~ 4.66 l.00 31.90 
-ti 5.6 4.70 .87 27.so 
-s 5.55 4.78 .70 22.3g 
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TABLE XXII cont. 

Position Observed (E/I) Observed (E/I) Corrected Calculated 
With Model Without Model Residual. Resistivity 

Anomaly Ohm-cm. 

-&} 5.47 4.Sl .59 18.85 
-9 5.39 4.83 .119 15.63 

-% 5.36 4.83 .46 14~70 
-10 5.31 4.82 .1!2 13.1+2 
.-11 5.22 4.80 .35 11.20 
-12 5.24 4.79 .38 12.13 
-16 5.2s 4.67 .54 17.25 
-20 5.12 4.69 .36 11.50 
-24 5.00 4.84 .09 2.87. 
-28 5.00 4.79 .14 4.48 
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TABLE XXI II 
-

RESISTIVITY VALUES FOR Ali ELECTRODE SEPABA.TION ·OF FOUR INCHES OBTAINED 
ON A TBAVERSE ACBOSS A BURIED HO:RIZOlfTAL :RESISTIVE MODEL TWEI:, VE INCHES 
IN WIDTH AND COVER@ BY A THREE-FOURTHS UiCH FLUID LAYER. ZERO CORREO-
TION IS -.05. DATA PLOTTED nr FIGURE 18. 

Position Observed (E/I_) Observed {E/I) Corrected Calculated 
. W'i th Model Without Model Residual Resistivity 

Anomaly Ohm-cm. 

28 4.17 4.17 · -.05 -3.20 
24 3.75 3.79 -.01 -.64 
20 3.77 3.72 0 0 
16 3.77 3.71 .01 .64 
15 3.80 3.70 .05 3.19 
llt- 3.82 3.66 .11 7.02 
13 3.ss 3.62 .21 13.lro 
12 ~.94 3.59 .-~o 19.2g 
11 .05 3.59 • l 26.18 
10 4.17 3.5s .54 ~-46 
~ 4.24 3.56 .63 .. 20 
9 4.~2 3.57 .70 44.65 
~ 4. l 3.57 .79 50.lt5 
g 4.51 3.58 .SS 56.20 

71 4.62 3.58 .99 63.22 
7 4.73 3.57 1.11 70.90 

G.l. 4.81 3.57 1.19. 75.90 6 4.90 3.5s 1.27 81.00 
~ 4.96 3.58 1.33 84.90 
5 4.99 3.58 1.36 86.70 

4:;_ 4.99 3.58 1.36 86.70 
~ 4.99 3.59 1.35 86.22 
~ 4.97 3.57 1.35 86.20 

2l 
4.93 3.56 1.32 84.20 
4.85 3.54 1.30 s2.95 

2 4.87 3.53 1.29 82.30 
lf 4.82 3.51 1.26 80.ij() 

l 4.so 3.49 1.26 80 .1«> 
]:. 4.77 3.48 l.24 79.20 2 

0 4.74 3.47 1.22 77.so 
~ 4.7~ 3.i«; 1.22 77.so 
-1 4.7 3.46 1.23 7s.50 

-1-} 4.77 3.~ 1.26 so.l.Jo 
-2 4.7g 3.46 1.27 81.00 

-2! 4.80 3.45 1.30 82.95 
-3 4.82 3.43 1.34 s5.4s 
-1 4.85 3.43 1.~7 87.llo 

4.91 3.43 1. 3 91.25 -~ 4.94 3.·44 1.45 92.6o 
-5 4.96 3.45 1.lt6 93.20 -~g 4.97 3.46 l.246 93.20 

4.93 3~48 l.lK> 89.30 
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~ABLE XXIII cont. 

Position Ob~erved (E/I) Observed (E/I) Corrected Cal.culated 
With Model Without Model Residual Resistivity 

Anomaly Ohm-cm. 

-~ 4.89 3.49 1.35 86.20 
-7 4.84 3.50 1.29 s2.30 

-7! 4.77 3.52 1.20 76.55 
-s 4.69 3.56 l.OS 69.95 -~ 4.56 3.57 .94 6o.oo 
-9 4.4~ 3.5s .so 51.00 

-9t 4.3 3.59 .70 44.6o 
-10 4.26 3.6o .61 3g.90 
-11 4.ll 3.59 .4l 29.98 

···-12 3.99 3.58 .3 23.95 -1, 3.91 3.5s .28 17.85 
-l 3.88 3.58 .25 15.97 
-15 3.88 3.59 .24 15.33 
-16 3.s7 3.59 .23 14.65 
-20 3.79 3.57 .17 10.83 
-24 3.76 3.67 .o4 2.55 
-28 3.97 3.82 .10 6.38 
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TABLE XXIV 
-

RESISTIVITY VALUES FOR AN ELECTRODE SEPABA.'J:IOli OF TWO INCH]..'S OBTAINED OH 
A TBA.VERSE ACROSS A EUIUED COMPOSITE MODEL OOVERQ) :BY A TliREE-FOURTHS INCH 
FLUID LA.YER. ZERO OORRECTIOli IS O •. DATA. PLOT~ED IN FIGURE 19. 

Position Observed ( E/ I) Observed (E/I) Corrected Calculated 
With Models Without Model~ Residual Resistivity 

Anomaly Ohm-cm. 

28 4.97 4.97 0 0 
27fs 4.98 5.00 -.02 -.64 
27 4.98 5.00 -.02 -.64 
2@- 4.98 5.00 -.02 -.64 
2C 4.98 5.00 -.02 -.64 
2%- 4.98 4.95 .o~ .96 
25 4.98 4.94 .o. 1.27 
2~ 5.01 4.97 .04 1.27 
24 5.04 4.99 .05 1.59 
2~ 5.07 5.02 .05 1.59 
23 5.03 5.04 -.01 -.32 
22k 5.07 5.02 .02 .64 
22 5.09 5.06 .03 .96 
21} 5.09 · 5.06 .03 .96 
21 5.09 5.05 .04 1.27 
20jJ- 5.10 5.02 .08 ·2.55 
20 5.12 4.99 .13 4.15 
19:~- 5.17 4.99 .1$ 5.75 
19 5.21 4.97 .24 7.67 
18* 5.28 4.94 :~ 10.83 2 
18 5.32 4.90 13.4o 
17! 5-~7 4.87 .50 15.95 
17 5. l 4.79 .62 19.77 
16.l. 5.48 4.73 .75 23.95 
16

2 
5.54 4.65 .89 28.39 

].~ 5.61 4.62 .99 31.60 z 
15 5.6s 4.58 L.10 35.10 
llM- 5.71 4.57 1.14 36.29 
14

2 

5.71 . 4.57 1.14 36.29 
13§- 5.71 4.5s 1.13 36.00 
13 5.73 4.58 1.15 36.64 
l~ 5.75 4.62 1.13 36.00 
12 5.79 >+.6R 1.16 36.9g 
lli 5.so 4.6 1.16 36.98 
ll 5.81 4.66 1.15 36.64 
l~:!,. 5.85 4.69 1.16 36.98 2 
10 5.87 4.67 1.20 38.22 
9-l 5.ss 4.71 1.17 37.26 
9 5.s9 4.73 1.16 36.98 
~ 5.88 lj:. 79 1.09 34.80 
8 5.ss 4.83 1.05 33.50 
7-3=. 5.ss 4.88 1.00 31.90 2 
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TABLE XXIV cont. 

Position Observed (E/ I) Observed ( E/ I) ·corrected Calculated 
With Model Without Model Residual Resistivity 

Anomaly Ohm-cm~ 

7 5.87 4.91 .96 30.65 
61- 5.86 4.95 .91 29.05 62 5.84 · 4.9s .86 27.45 
5:J- 5.82 5.01 .81 25.85 
5 5.81 5.02 ~79 25.15 
l.J.;1. 5.Sl 5.03 • 78 24.82 rJ 

4 5.80 5.03 ,.77 24.50 
~ 5·7t 5.00 .79 24.82 
3 5.7 4.98 .76 24.28 
~ 5.72 4.98 .74 23.62 
2 5.69 4.99 .70 22.38 
1l 5.68 5.00 .68 . 21.62 ~1 
1 5.65 5.03 .62 19. 77 
l 5.65 5.03 .62 19.77 2 
0 5.64 5.03 -.61 19.45 
J_ 5.64 5.02 .62 19.77 ---,~-

-1 5.66 5.00 .66 21.00 ., 
5.67 · 5.01 .66 21.00 -1~ 

"" 5.67 5.01 .66 21.00 -c. 

-2-} 5.67 R.OJ. .66 21.00 
-3 5.64 .99 .65 20.70 
-~1- 5.61 4.9s .63 20.10 -42 5.68 4.97 .61 J.9.45 
-4! 5.56 4.95 .61 19.45 
-5 5.54 4.95 .59 18.82 -~ 5.53 4.95 .58 · 18.54 

./ .J 

-6 5.52 4.95 $57 l.S.20 
-Gt 5.52 4.93 .59 18.82 
-7 5.53 4.92 .61 J.9.45 • -7! 5.56 4.9J. .65 20.67 
-s 5.57 4.89 .68 21.62 
-~- 5.58 4.88 .70 22.3s 2 

-9 5.58 4.88 .70 22.38 -~ 5.55 4.89 .66 21.00 
~ .# 

-10 5.52 4.89 .63 20.10 
-1~ 5.51. 4.88 .63 20.10 
-11 5.52 4.88 .64 20.35 
-11.!. 5.51 4.85 .66 21.00 2 
-12 5.52 4.79 .73 23.20 
-12} 5.52 4.80 .72 22.90 
-13 5.52 4.82 .70 22.38 
-1~ 5.52 4.91 .61 19.45 
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TABLE XXIV cont. 

Position Observed (E/I) Observed ( E/I) Corrected Calculated 
With Model Without.Model Residual Resistivity 

Anomaly Ohm-cm.· 

-14 5-~ 4.98 .53 16.86 
-11* 5. 5.90 .49 15.63 
-15 5.116 4.99 .47 14.97 
-1~ 5.41 4.96 .45 14.;2 
-16 5.38 4.89 -~ 15.~3 
-lGk 5.35 4.86 .49 15.63 
-17 5.33 4.87 .116 14.~5 
-17} 5.32 4.85 .47 14.97 
-18 5.32 4.87 . .45 14.35. 
-1~ 5.32 4.88 .44 14.oo 
-19 5.33 4.90 .43 13.74 
-1% 5.35 4.93 , .42 13.lK> 
-20 5.36 4.99 ~37 11.81 -~ 5.36 5 .OJ. .35 11.go 
-21. 5.37 5.07 . .30 9 .57' 
-21! 5.38 5.10 .28 s.~2 
-22 5o37 5.14 ·?3 7~35 -~ 5.~ 5.18 .20 6.3s 
-23 · 5. 5.20 .20 6.38 
-2~ 5.41 5.22 .19 6.06 
-2 5.39 5.26 .13 4.i6 
-2~ 5.37 5.30 .07 2.2~ 
-25 5.34 5.36 -.02 -.~ 
-2~ 5.32 5.38 -.06 -i.99 
-26 5.31. 5.37 -.06 -1.99 
-2~ 5.31 5.32 -.01 -~32 
-27 5.;:?8 5.28 0 0 
-27! 5.24 5.22 .02 .$4 
-28 5.24 5.23 .01 .32 
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TABLE XXV 

RESISTIVITY VALUES FOR AN -ELECTRODE SEPABATION -OF ~REE mcHEs· Ol3TAll{ED 
ON A TBAVERSE ACROSS A :BURIED COMPOSITE MODEL COVERED :SY A THREE-FOURrHS 
n:rcH FLUID LAYER. ZERO COB.RECTION. ISO. DATA PLOTTED lll FIGURE ·19. · 

Position Observed (E/I) Observe(!. ( E/ I) Corrected Cal. cula t ed 
With Model Without Model Residual Resistivity · 

Anoma.J.y Ohm-cm. 

· 28 4.78 4.61 .17 s.16 
27} 4.72 4.58 .14 6.72 
27 4.69 4.53 .16 7.65 
26* 4.67 4.49 .18 s.63 2 
26 4.61 4.48 • 1~ . 6.23 . 
2~ 4.61 4.47 .l 6.72 
25 4.62 4.44 .18 8.63 
2~ 4.62 4.lK> .22 10.55 
24 4.62 4.40 ~22 10.55 
2¥z- 4.63 4.39 .24 · 11.48 
23 4.62 4.38 .-24 11.48 
22! 4.64 4.39 .25 11.98 
22 4.65 4.39 .26 12.45 
21t 4.68 4.38 .30 14.35 
2l 4.69 4.37 .32 15.35 
~ 4.71 4.37 :t 16.30 
20 4.75 4.35 19 .• 20 
1% 4.79 4.35 • )BJ. 21.05 
19 4.s5 4.35 .50 23.95 
l~ 4.91 4.32 .59 28.13 
18 4.98 4.30 .68 32.Gb 
17! 5.03 4.27 .76 ~-4o 17 5.16 4.22 .94 .05 
l~ 5.21 . 4.18 l.Ol 49.35 
16 5.28 4.14 1.1 54.55 
l.~ - 5.32 4.09 1.23 5s.90 
15 5·~ 4.os 1.30 62.25 
1)% 5. 4.08. 1.32 63.15 
14 5.41 4.09 1.32 63.15 
1:,t 5.41 4.10 1.31 62.70 
13 5.llo 4.12 1.28 61.4o 
l~ 5 .l.Jo 4.15 1.25 59.90 
12 5.lID 4.16 1.24 59.35 
11t 5.41 4.16 1.25 59.90 
11 5.42 4.1R 1.29 61.75 
l~ 5.43 4.l 1.29_ 61.75 
10 5.44 4.15 1.29 61.75 
% 5.47 4.14 1.3l 6~.80 
9 5.48 4.14 1.3 6 .20 
~ 5.4$ 4'.18 1.30 62.25 

I 8· 5.47 4.22 1.25 60.00 
1-k 5.46. 4.27 1.19 57.00 
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TAl3LE xrl cont. 

Position Observed (E/I) Observed (E/I) · Corrected Calculated 
With Model Without Model Residual Resistivity 

·AnomaJ.y· Ohm-cm. · 

7 5.46 4.31 1.15 55.30 
Gia- 5.46 4.33 1.13 54.30 
6 5.lt6 4.38 1.08 51.85 
~- 5.46 4.39 1.07 51.30 

-~ 5.46 4.37 1.09 . 52.20 
5.48 4.37 · 1.11 5~.20 

4 5.48 4.35 1.13 5 .30 
~- 5.48 4.33 1.15 55.30 
31 5.48 4.32 1.i6 55.75 . 
q 5.44 4.32 1.12 53.70 
2 5.41 4.34 1.07 51..30 
1t 5.39 4.36 1.03 49.35 
l 5.37 4.38 ~99 47.30 
~ 5.35 4.37 .97 46.50 
0 5.33 4.39 .94 45005 
~ 5.31 4.39 .92 44.10 
-1 5.30 4.38 .92 44.10 
-ll 5.29 4.38 .91 ~-50 2 

-2 5.28 4.36 .92 .10 
-2k 5.24 4.33 .91 43.50 
-3 5.22 4.32 .90 43.15 

=~ 5.20 4.32 .88 43.00 
5.13 4.30 .83 39.85 

-~ 5.10 4.31 .79 37.80 
-5 5.09 4.32 .77 36.80 -~ 5.os 4.30 .78 3s.05 
-6 5.07 4.30 .77 36.so 
-Gk 5.07 4.29 .78 3s.05 

. -7 5.09 4.29 · .so 3s.1s 
-7~ 5.09 4.28 .Bl 38.70 
_g 5.09 4.28 .81 3s.70 -~ 5.09 4.28 .81 3s.70 
-9 5.09 .4.29 .so 38.18 
-%- 5.09 4.28 .so 38.18 
-10 5.07 4.27 .so ~8.18 
-10! 5.07 4.22 .85 1.55 
-ll 5.06 4.21 .85 ·41.55 
-lli 5.08 4.20 .ss 43.00 
-12 5.09 4.21 .88 43.00 
-l~ 5.10 4.25 085 41.55 
-13 5.11 4.29 .82 42.30 
-J.)i 5.11 4.33 .78 3s.05 
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TABLE x:£Y cont. 

Position Observed (E/I) Observed (E/I) Corrected Calculated 
With Model Without Model Residual Resistivity 

"Anomaly Ohm-cm •. · 

-14 5.09 4.as .71 34.70 
-ll+k 5.os 4. 1 .67 32.75 
-15 5.02 4.45 .57 27.25 
-l~ 4.99 4.45 .• 54_ 25.90 

· -16 4.93 4.43 .50 23.90 
-l~ 4.s9 4.39 .50 23.~ 
-17 4.86 4.33 • 53 25 • 
-17} 4.81 4.31 .~o 23.90 
-lS 4.79 4.32 . 7 22.50. 
-1st 4.78 4.~ .45 21.52 · 
-19 · 4.7s 4. .3s 18.22 
-1% 4.78 4.42 .36 17.25 
-20 4.77 4.48 ~29 13.90 -~ 4.75 4.52 .23 11.04 
-21 4.75 4.56 .19 9.10 
-21-k. 4.76 4.59 .17 s.16 
-22 4.78 4.60 .18 s.63 
-2~ 4.7s 4.65 .13 6.22 
-23 . 4.78 4.68 .10 4-79 
-23} 4.79 4.70 .09 4.31 
-24 4.79 4.73 .06 2.s7 
-2lfi 4.79 4.79 0 0 
-25 4.79 4.81 -.02 -.94 
-25l 4.80 4.82 -.02 -.94 
-26 4.81 4.Sl 0 0 
-2~ 4.Sl 4.so .01 .48 
-27 4.82 4.79 .03 l.44 
-27} 4.82 4.79 .03 l.44 
-28 4.86 4.80 .06 2.s7 
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TABLE XJ3I 

RESISTIVITY VALUES FOR AN ELECTRODE SEP~TIOH OF F01J.R Il'fCHES OBTAili.ED 
ON A TBA.VERSE ACROSS A J3UlUED OOMPOSI~ MODEL COVERED :SY A THBEE-FOUBmS 
INCH FLUID LAYER. ZERO COBBECTION IS O ~ . DATA PLOTTED IN FIGURE 19 ~ 

Position Observed (E/I) Observed (E/I) Corrected C~cuJ.ated 
With Model. With out Model Residual. Resistivity 

Anomaly Ohm-cm. 

28 4.a1 4.42 .15 9.57 
27! 4. 3 4.31 .12 7.65 
27 4.3i 1~.21 .io 6.38 
2~ 4.21 4.16 .05 3.19 
26

2 
4.16 4.10 .06 3.84 

2~ 4.14 4.05 .09 5.74 
25 . 4.10· . 3.99 .11 7.02 
2>.Jt 4.09 3.97 .12 7.65 
24 4.09 3.92 .17 10.83 
2~ 4.09 3.92 .17 10.s3 
23 4.09 3.s9 .20 12.76 
~ · 4.10 3.88 .22 14.04 
22 4.12 3.88 .24 15.35 
2ll. 4.13 3.89 .24 15.35 ~ -
21 4.17 3.88 .29 18.50 
~ 4.19 3.88 .31 19.so 
20 4.23 3.ss :~ 22.30 
19-Jj- 4.30 · 3.88 26.80 
19 4.~ 3.86 . .52 M·20 18-} 4. 3.83 .63 .20 
18 4.51 3.80 .71 45.30 
17} 4.60 3.77 .83. 53.00 
17 4.69 3.71 .98 62.50 
l~ 4.77 3.69 l.08 69.90 
16 4.83 3.56 1.27 Sl.00 
15-} 4.89 3.54 1.35 86.10 
15 4.90 3.52 1.38 88.00 
l~ 4.92 3.62 1.30 s2.90 
14 4.92 · 3.63 1.29 82.20 
l~ 4.91 3.62 1.29 82.20 
13 4.89 3.65 1.24 79.10 
12! 4.88 3.67 1.21 77.20 
12 4.s3 3.68 1.15 73.30 
llf 4.81 3.67 1.14 72.so 
11 4.Sl 3.67 1.14 72.so 
l~ 4.82 3.67 1.15 73.30 
10 4.80 3.67 1.13 72.10 
~ 4.82 3.67 1.15 73.30 
9 4.82 3.67 1.15 73.30 
~ 4.8~ 3.69 1.14 72.so 
8 4.s 3.71 1.13 72.10 
7! 4.89 3.73 1.16 74.oo 
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TA13LE XX:VI cont. 

Position Observed ·(E/I) Observ~d (E/I) Corrected CaJ.cuJ.ated 
With Mod.el · Without Moq.el Residual Resistivity 

· Anomaly Ohm-cm; 

7 4.90 3.76 1.14 72.so 
~ 4.92 3.79 lol3 72.10 
6 4096 3.so lolO 74.oo 
~ 4.98 3.81 1.17 74.60 
5 5.01 3o80 1.21 77.20 
~ 5.03 3-.78 1.25 79.74 
4 5.07 3o77 1.30 s2.90 
~ 5.09 3o74 lo35 86.10 
31 5.09 3~73 1.36 s7.so 
q 5.09 3.73 1.36 s7.~o 
2 5.08 3.74 1.34. 85.50 
1t 5.04 3.75 1.29 82.20 
1 5.02 3.73 lo25 79.70 
J.. 5.02 3.79 1.23 7s.55 2 
0 5.01 3.79 1o22 77.90 

-i- 5.00 3.79 1.21 77.20 
-l 4o98 3.79 1.19 75.90 
-1.1.. 4.95 3.79 1.;1.6 74.oo 2 

-2 4.90 3o79 l.ll 70.so · 
-2} 4.86 3.78 1.08 69.00 
-3 4o8l 3o78 lo03 65.70 
-ta 4.73 3.76 .97 61.90 
-!I- 4.68 3o74 094 6o.oo 
-lij- 4.62 3.74 . .88 56.10 
-5 4.59 3.73 .86 54.90 -~ 4.54 3.73 .81. .51. 7.0 
-6 4.51 3.75 .76 4So6o -~ 4.49 3~75 .74 47.30_ 
-7 4.49 3°75 .74 47.30 
-7!. 4.49 3.75 .74 47030 
-$ 4.49 3.74 .75 47094 -~ 4.51 3o73 .78 49075 
-9 4.51 · 3.72 .79 50.l!o 
-%- ·. 4.53 3.70 .83 52.95 
-10 4.55 3o70 .85 54030 
-1% 4.58 3.69 .89 5t>oSO 
-11 4o60 3.69 .91 5Sol0 
-11} 4.61 3. 71. .90 57.lto 
-12 4.62 3.76 .86 54.90 
-1~ 4.66 3.79 .s7 55.60 
-13 4.68 3.s2 086 54.90 
-1~ 4.69 3.s6 .s3 52~95 
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TAl3LE XXVI cont. 

Position Observed (E/I) Observed ( E/ I) Corrected Calculated 
With Hodel Without Model. Residua]. Resist~vity 

Anomaly Ohm-cm. 

-14 4.68 3.87 .81 51.70 
-J.4@- 4.65 3.88 .77 119.15 
-15 4.62 3.91 .71 45.35 
-15-} 4.58 3.92 .66 42.10 
-J.6 4.52 3.90 .62 39.60 
-16-} 4.48 3~88 .6o 3s.~ 
-J.7 4.41 3.g4 .57 36. 
-l.71 4.38 3.82 .56 35.so 
-l.8 4.32 3.82 ·Ro 31.90 
-15} · 4.30 3.s3 • 7 30.00 
-19 4.27 3.s5 .42 . 26.80 
-19-} 4.25 3.ss .37 23.60 
-20 4.22 3.92 .30 19.20 

2()1· 4.22 ~·91 .25 15.95 - :l 
-21 4.21 .oo ·.21. lJ.38 
-21-:t.- 4.20 4.03 .17 10.83 ;3 . 

-22 4.20 4.09 .11 7.02 
-2~1. 4.21 4.14 .07 4.46 2 

-23 4.21 4.19 .02 1.28 
-2~} 4.22 4.21 .01 .64 
-2 4.23 4.23 0 0 
-24} 4.25 4.28 -.03 -1.92 
-25 4.27 4.29 -.02 -J..28 
-25} 4.28 4.30 -.02 -1.28 
-26 4.29 4.32 . -.03 -1.92 
-2~ 4.32 4.33 -.01 -.64 
-27 4.~7 4.3g -.01 -.64 
-27?! 4. 1 4.44 -.03 · -i.92 
-28 4.49 4.50 -.01 -.64 



www.manaraa.com

92 

IX. :BIBLIOGRAPHY 

l. Cagnia.rd, L. and Neal.e, R. N.: 11 Technique nouvelle de modeles 
redui ts :pou la prospection electrique, 11 Geophysical Prospecting, 
Vol. 5, PP• 259-271, (1957) 

2. Cook, Kenneth L. and Van Nostrand, Robert G.: 11 Interpretat.ion of 
Resistivity Data Over Filled Sinks," Geophysics, Vol. 14, Noo 4, 
pp. 761-790, (1954) 

3. Ibid, PP• 768-704 

4. Goudswaard, W.: 11 0n the Effect of Tank Wall Material in Geo
electric Model Experiments, 11 Geophysical Prospecting, Vol. 5, 
pp. 273-281, (1957) 

5. Hubbert; M. King: 11Results of Earth Resistivity Survey on Various 
Geologic· Structures in Illinois, 11 AIME Transactions, Vol. 110, 
pp. l-4o, (1934) 

6. Hummel, J. N.: 11A Theoretical Study o:fApparent Resistivity in 
Surface Potential Methods, 11 AIME Transactions, Vol. 97, pp. 393-
422, (1932) 

7. Jakosky, J. J.: Exploration Geophysics, Trija Publishing Co., 
l'fowport Beach, California, pp. 511;..513 

8. Manhart, T. A.: 11Model Tank Experiments and Methods :for Interpreta
tion of Resistivity Curves, 11 Coloraclo School of Mines Q>larterly, 
Vol. 32, No. l (1937) · 

9. 

10. 

11. 

12. 

13. 

Pritchett, W. C.: 0A Low Frequency Electrical Earth Model, 11 Geo
physics, Vol. 20, :pp. 86o-t?70, (1955) 

Sumi, F.: 11 Geo-electrical Exploration of Inclined Thin :Beds and 
Ore Veins, 11 Geopp.ysical Prospecting, Vol. 4, p. 194, (-1956) 

Swartz, J. H.: 11Resisti vi ty Measured upon Artificial Beds, 11 U.S. 
:Bureau of Mines Infonnation Circular No. 6445, (1931) 

Tagg, G. F.: 11 Interpretation of ResistivityMeasurements, 11 AIME 
Transa~tions, Vol. 110, pp. 13ll-147, (1934) · 

Wenner, F .: 11 A Method of' MeasuriD{; Earth Resistivity, 11 U.S. Bureau 
of Standards Bulletin~ Paper 258, \1915) 



www.manaraa.com

93 

X. VITA 

The author was born in St. Louis, Missouri on July 7, 1929. After 

attending grade schools in St. Louis and St. Louis County, he moved to 

Detroit, Michigan where he graduated from Pershing Higµ School in June, 

1947. He enlisted in the U •· S. Air Force in AU€Ust, 1950 and served 

four years, including nine months in electronics school at Biloxi, 

Mississippi and twenty one months overseas in the Far East. 

After receiving an honorable discharge in August, 1954 the author 

entered lvfissouri School of Mines and finished. requi_rements for a l3achelor 

of Science Degree, in Mining Engineering, in January, 195$. At that 

time, he began graduate work at Missouri School of Mines, l.eading to a. 

degree of Master of Science in Mining Engineering. 


	Electrical model investigations using the horizontal profiling technique
	Recommended Citation

	Kwentus_Alan_1960-0001
	Kwentus_Alan_1960-0002
	Kwentus_Alan_1960-0003
	Kwentus_Alan_1960-0004
	Kwentus_Alan_1960-0005
	Kwentus_Alan_1960-0006
	Kwentus_Alan_1960-0007
	Kwentus_Alan_1960-0008
	Kwentus_Alan_1960-0009
	Kwentus_Alan_1960-0010
	Kwentus_Alan_1960-0011
	Kwentus_Alan_1960-0012
	Kwentus_Alan_1960-0013
	Kwentus_Alan_1960-0014
	Kwentus_Alan_1960-0015
	Kwentus_Alan_1960-0016
	Kwentus_Alan_1960-0017
	Kwentus_Alan_1960-0018
	Kwentus_Alan_1960-0019
	Kwentus_Alan_1960-0020
	Kwentus_Alan_1960-0021
	Kwentus_Alan_1960-0022
	Kwentus_Alan_1960-0023
	Kwentus_Alan_1960-0024
	Kwentus_Alan_1960-0025
	Kwentus_Alan_1960-0026
	Kwentus_Alan_1960-0027
	Kwentus_Alan_1960-0028
	Kwentus_Alan_1960-0029
	Kwentus_Alan_1960-0030
	Kwentus_Alan_1960-0031
	Kwentus_Alan_1960-0032
	Kwentus_Alan_1960-0033
	Kwentus_Alan_1960-0034
	Kwentus_Alan_1960-0035
	Kwentus_Alan_1960-0036
	Kwentus_Alan_1960-0037
	Kwentus_Alan_1960-0038
	Kwentus_Alan_1960-0039
	Kwentus_Alan_1960-0040
	Kwentus_Alan_1960-0041
	Kwentus_Alan_1960-0042
	Kwentus_Alan_1960-0043
	Kwentus_Alan_1960-0044
	Kwentus_Alan_1960-0045
	Kwentus_Alan_1960-0046
	Kwentus_Alan_1960-0047
	Kwentus_Alan_1960-0048
	Kwentus_Alan_1960-0049
	Kwentus_Alan_1960-0050
	Kwentus_Alan_1960-0051
	Kwentus_Alan_1960-0052
	Kwentus_Alan_1960-0053
	Kwentus_Alan_1960-0054
	Kwentus_Alan_1960-0055
	Kwentus_Alan_1960-0056
	Kwentus_Alan_1960-0057
	Kwentus_Alan_1960-0058
	Kwentus_Alan_1960-0059
	Kwentus_Alan_1960-0060
	Kwentus_Alan_1960-0061
	Kwentus_Alan_1960-0062
	Kwentus_Alan_1960-0063
	Kwentus_Alan_1960-0064
	Kwentus_Alan_1960-0065
	Kwentus_Alan_1960-0066
	Kwentus_Alan_1960-0067
	Kwentus_Alan_1960-0068
	Kwentus_Alan_1960-0069
	Kwentus_Alan_1960-0070
	Kwentus_Alan_1960-0071
	Kwentus_Alan_1960-0072
	Kwentus_Alan_1960-0073
	Kwentus_Alan_1960-0074
	Kwentus_Alan_1960-0075
	Kwentus_Alan_1960-0076
	Kwentus_Alan_1960-0077
	Kwentus_Alan_1960-0078
	Kwentus_Alan_1960-0079
	Kwentus_Alan_1960-0080
	Kwentus_Alan_1960-0081
	Kwentus_Alan_1960-0082
	Kwentus_Alan_1960-0083
	Kwentus_Alan_1960-0084
	Kwentus_Alan_1960-0085
	Kwentus_Alan_1960-0086
	Kwentus_Alan_1960-0087
	Kwentus_Alan_1960-0088
	Kwentus_Alan_1960-0089
	Kwentus_Alan_1960-0090
	Kwentus_Alan_1960-0091
	Kwentus_Alan_1960-0092
	Kwentus_Alan_1960-0093
	Kwentus_Alan_1960-0094
	Kwentus_Alan_1960-0095
	Kwentus_Alan_1960-0096
	Kwentus_Alan_1960-0097
	Kwentus_Alan_1960-0098
	Kwentus_Alan_1960-0099
	Kwentus_Alan_1960-0100
	Kwentus_Alan_1960-0101

