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ABSTRACT 

In the last few years, geophysical methods have becone ~ore 
important 1n geotherrnal exploration . Of these geophysical 

methods. Schlumberger soun~lngs anc! head-on profil ing are 

the most successful ones. Iceland is very rich In geothermal 

enerElY· As the main geophysical methods Schlumberger 

soundings and head-on proftling have been used with SUCC p. ss 

in geothermal exploration. The report discribes mainly 

application of Schlumberger soundings and head-on 

profIling as well as one - dimensional and two - dimensional 

interpretation of them. The results of Schlumberger 

soundings and head - on proftling in Urridavatn and Glerar 

dalur, Icelanc are discussed. In gcothermal fields of 

Tianjin . China the overburden is t.,ick . In some areas the 

depth is more than 1000 m to the bedrock . On the other 

hand. there are saline sediments in the upper laye!"s of 

the geothermal field. This report discuss e s how to use 

Schlumberger soundings and head-on profiling in exploration 

of geothermal fields in Tianjin, China. 
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1 INTRODUCTION 

1 .1 Scope of work 

The Geothermal Training Program is sponsored by the United 

Nat ions University (UNU) and the National Energy Authority 

of Iceland (ORKUSTOFNUN). In this year the training course 

began at 15th of April and lasted about six months. During 

the first five weeks we were given gener21 lecture course 
by the geothermal training program. This course involved 

the geothermal exploration and utilization such as Ge010g1-

cal exploration, Hydrology, Geophysics, Geochemistry, 

30rehole geology. Borehole geophysics, Reservoir engineer

in g , Drilling techn~log y. Geothermal utilization. etc. 

After these the program gave the author a training 1n 

Seh l umberger sound i ngs and head -on pr of 111 ng and magnetl c 

survey. The fellows took an excursio:1 (10 days) to visit 

high and low temperature geothe rmal flelds and several 
fact ories that benefited from geothermal energy. The author 
went on a 5 days excursion to Urrldavatn and Glerardalur 
area s to study low ter.:lperature exploration. The rest of 

the time the author learned Sc~lumberger soundings and 

head - on profiling int e rpretation that include one -dimen 

sional and two - dimensional interpretation. As a summary the 
last r.:Ionth was used to write the final report. 

1.2 Introduction to Schlumberger soundings and head-on 

orofillng 

Recently Schlumberger soundings and head-on profiling have 
been used extensively. in mapping fault zones, fracture 

zones and contacts of different geological uni ts . In 
geoth ermal fields the resistivity of thermal water decrease 

with increasing salinity and temperature up to 300°C. 
According to the principle that the resistivity decreases 

with increasing temperature up to 30QoC. we can find 
geothermal anomalie s. 

In geothermal fields, there 
fractures and permeable dikes. 
geothermal water i s much low er 

are SOMe active faults, 
Because th e resistivity of 

than of the country ro ck, 
the resis tivities of permeable faults. fractures and dikes 
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are low. Ther~rore using Schlumberger soundin g s and head - on 

prof1ling one can investigate permeable faul ts. fr ac tures 

and dikes. 

In the early days of Schlumberger soundings interpretation 
master curv es were us~ d. The last few years one - dimensional 

interpret atio n an d two - dimensional interpretat i o n ~ ave been 

developed. COl!lparlng the two interpretation methods shows 

that the numerical nethods a re much better t ha n the 
classical ones 1n interpr eta tion speed and accuracy. 
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2 SCHLUMBERGER SOUNDINGS AND HEAD - ON PROFILING 

2.1 Schlumberge~ soundings 

2.1.1 field procedures 

A) The equipment : The instruments in use in Iceland are 

designed and made in Iceland. The VN 110 and VN 111 are a 

po!'table DC resistivity equipments. based 

of experience in both measuring methods 
design. 

on twenty years 

and electronic 

The Power Un it is a a<!justi bIe current controlled source 

with swith - selectable maximum output current and voltage, 

capable of handling 0.5 Kw output power at a maximum of 

1000 volt. Obviously this can be dangerous so the operato r 

must be well aware of that fact. The Power Unit 1s pro 

tected against such as reve r se power polarity, overvoltage 

and overhe a ting . It is run by a 2b V DC source. 

The Measuring Unit consists of 3 Input Amplifier Modules . a 

Computer Module and a Hand Held Display Ter minal. The i r.put 
modules have combination of interference voltage. The input 

range is 100 V FSD to 0.1 mV FSD and the resolution 1s 14 
bits, resulting in maximum sensitivity below IJ, V. The 

Measurin g Unit is a state of the art and in a class all by 
it self . it consist of a Digital Microcomputer with Hand 

Held Disply Terminal and th!"ee Digitally Controlled. high 

precision. Differential Input Amplifiers. By using 3 inputs 

sir.lultaneously higher efficiency is achived and also more 

precise results. 

These two units, tl,e Power Unit VN 110 and 11easuring Un i t 
VN 111 are separated galvanically bu t are coupled together 

by me a ns of optical cable fo:" signa l t l' ansm issi o n (see 
Technical Data at the end of this chapter) . 

A car battery is used for power. The material of the 

current electrodes is a l um i nimum. So the cu r rent electrodes 

are light. Non - polarizing sr:iall porous - pots are used as 

potential electrodes . 
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POWER UNIT VN 110: 

Dimension : 

We i gth : 

Input volt a ge : 

Input current : 

Out put power : 

Output voltage: 

Out put cur:"ent, max .: 

TECHNlcn OATA 

H • W • 0 

1000 V 

0 . 5 A 

Ground - and wiring co nt rol : 

Measuring cycles : 

MEA SURING UN I T VN 111 

Dimension: H * W • 0 

Wel gth : 

Powe r requler~ents: 

I nput voltage : 

Input current : 

Input modules: 

31 • 26 • 4 1 cm 
12 kg 

2 4 V DC 

30 A n2X . 

500 W max . 

500 V 2 50 V 

A 2 A 

24 V DC 

2 , U , Pi se c . 

5 2 * 51 * 22 c!:'! 

1 8 Kg 

s - 15 V DC 
0 . 4 - 0 . 2 A 

Voltage range, FSO: 

Measuring sensitivity : 

0 . 1 mV to laC v, in 7 steps 

I 0 . 1 . V 

Dyn a mic ran g e (auto. su r presslng range) : 

Accuracy : 

1 6 times f S D 

0.5 $ 
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When the measuring l ines intersect the object. of interest 

perpendicularly the bigest anomaly will be observed. Then 

the fissures, faults, dikes as well as th e geothermal water 
can be found. 

D) Selecing a proper separation of AB and MN : The separa 

tion of AB depends on the object of prospect. If it lies 

deep t hen the separation must be large. If the object of 

the prospect lies shallow the separation can be smaller. 

Selecting a proper MN is impor tant too. If the separ'atlon 

of MN Is too large the resolution and depth of investi gat1 -

on Is poor. If the s eparation Is too small the resolution 

is good but the potential difference is to o s~al1 and 

d ifficult to measure. 

E) Effects of topography: A valley can produce a large 

spurious resistivity low which could eas ily be misinter 

preted as an evidence of a buried conducter . Similarly a 

hill can produce an apparent resistivity high. If it is 

possible the measu ring line should 

contour lines to overcome the effect of 

be parall el to 

the topography. 

the 

F) Methods to guaran ty the accuracy: It is important to 

keep a good insulation of t he wires for preventing current 

leakage. The direction and distance of AB/2 and MN/2 must 

be accurate . 

A regulated steady-current square wave with pulse length 2, 

4, or 8 seconds is transmitted to the earth. Several 

read in gs are taken in the r ec iver and stacked into a proces

sor in order to sum. Then the average and the standard 

deviation of the measurements are calcul ated. Telluric 

noise can be prevented with this procedure. Usually there 

are filters in the receiver to prevent the culture nolse. 

2 .1.2 One - dimensional interpret at ion 

The last few years one - dimensional interpret ation has been 

carried out by the ELLI!'SE method in Icel and. Th e program 

was written and developed by Ragnar Sigurdsson in 19 83. 

The ELLIPSE method is based on the following equation : 
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C2 -
P2 f" 'aCC,P) - 2pl ijCp KC,)CJoC,C - ,P) - JoC,C +,P))d, Cl) 

o 

Where KO) is a kernel fuction J o is Bessel fun ct ion of 

order 0; C is the current electrode distance; P is the 

potential electrode distance. 

The equation is considered in the case that t~e configura 

tion is symmetrical. 

If P«C then 

Pa • 
21TC2flV 

lP 
C 2 ) 

Where Pa is the Schlumberger apparent resistivity. The 
ELLIPSE is a inversion method for Schlumberger soundings. 

This method 

obtained by 

compares the theoretical values which are 

a numerical computation with the field data. 

The theoretical values are fitted to the field data by 

inversion. The startin g model should at least be a rough 

apnroximatlon of the reality whereas the interpretation 

tends to converge slowly or even fails to converge. 

As trainin g and preparation for two - dimensional interpreta

tion, the author did one-dimensional interpretation. The 

result are illustr ated in Fig. 2 . 

2.1.3 The modelling for two - dimensio nal interpretation 

Dey and Morrison (1976) have developed a numerical method 

to solve three - dimensional potential distribution. The 

distribution is from a point source that is located in or 

on the surface of a half sp3ce cont a ining arbitrary 

two - dimensional conductivity distribution. 

An apparent resistivity curve is c a lculated by dividing thc 

earth into certain two dimensional blocks. through an 

arbitrary cross section with an infinit extent along the 
strike. The potential equation is written in three dimen -
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sions x, Y, and Z, but the Y variable is Fourier trans-

formed to simplify all calculations. This creates a 

varible ky. If a constant is put for ky. a two-dimensional 
equation is formed which can be solved numeric:!.lly to get 

transformed potenti~l. This is done for a few values of ky, 

so the k is called a filter. The transformed potentials 

are then inversely Fourier transformed to get the re~l 

potential values. Then they can be integrated to calculate 

th e apparent resistivity for certain domains. 

The two - dimensional interpretation of Schlumberger 

soundings is named DIM2. Th e r ecta ngular grid consists of 

some nodes. for example, there are 113 nodes in the X 

direction and 1 6 in the Z direction. At the center of the 

soundings the grids are denser and equally spaced. As the 

distance incr eases from the cent er the spacing of the 

grids increase. The situation of the vertical resolution of 

the nodes distribution is similar. Near the surface it is 

fine and become coarse further to the infinite depth. The 

unit lengths can be chosen by the user. 

As an exercis e the author d id two - dimensional interpreta 

tion for line 3 of the Krafla-Hvitholar area. The result is 

shown on fig 3. In the beginning the depth and the 

resistivity of every layer of each block is chosen by 

referin g to the one-dimensional interpretation result and 

in the model soundings the center is in the middle of the 

grids. The mesh for every sounding were chosen such that 

the symbol of distance of left side is negative and 

one 15 positive. In the exerc ise the unit l ength is 

right 

50 m. 
Consideration of the areal 

each 

situation and adj usted 

to fit resistivity and depth 

both the distorted and 

of layer and boundary 

the 
Repeating this procedure to 

other 

change 

block and calculations were done 

resonable fit was found . 

parts 

the 
of the soundings. 

parameters of each 

using DIM2, until a 

From Fig. 3 and Fig. 4 we can see that around the sounding 

KR-106, there may be a vertical zone of low resistivity. 

It is inferred that there is a faultzone by drilling. 
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2.2 Head-on profiling 

2.2.1 Principle of head - on profiling 

The head-on profiling arrangement is shown on Fi g . 5. Like 

Schlumberger soundings, A and 8 are current electrodes and 

M and N are potential e l ectrodes. In addition, the third 

current electrode C Is put at "Infinity". The distance from 

o to electrode C has to be more than four times of AD (AD z 

BO ABI?). Th e array AMNB is moved gradualy along thp. 

profile to get the apparent resistivity of the measuring 

points . The ap parent resistivity Is plotted as a function 

of the location of the arrangement O. 

In Iceland PAC. PBC and pAS are measured and PAC -

PBC - PAB and pAB are plotted. 
PAS. 

Theoretical model for a prof1le crossing a conductive dike 
Is illustr ated on Fig. 7a . The electric current always 

tends to flow in a conductive medium. So when the array is 

approaching the dike from the left, t he val ues of PAC are 

increasin g (PAC - PAS a re positive). Hhen t he electrode A 

is on th e left hand side of the dike and MN on the right 

hRnd side, the current density j beneath ~N will be 

reduced. According to the following equation: Pa • (j/jo)p 

the PAC will decreace.After 0 cros ses the dike the value of 

PAC is lower and pAC - pAB is negative . When both A and MN 
lie to the right hand side of the dike PAC will 

(PAC PAB is still negative) . The situation of 

increase 

PBC is 
reve rs ed a:1d PBC - PAS is also revp.rsed. J ust above the 

dike PAC a nd P BC will be equal. So we get a cross of 

PlC - pAS anc pEC - pAS. 

2.2.2 Fiel d procedures 

Th e instruments and eqUipment used for heac-on profiling 

are same as that the author described in CHAPTER 2.1.1. 
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In the fi eld PAS, pAC and pBC are measured and pAC - pAS 

and PBC 

AS/2 Is 
head - o:'! 

PAS are calculated by microprocessor. Usually 
between 100 - 750 m long and I'1N/2 Is 25 m long. A 

profile must be near perpendicular to the major 

tectonic zones of interest. 

2.2.3 Interpretation of head - on orofillng 

In Iceland head-on profiling modelling can be done by a 

finite difference program, based on Oey (1915). 

A) Vertical contact: The vertical contact modelling are 

illustrated on Fi g . 6. Left hand side of these models are 

low r esisti vity and the right hand side are high 

resistivity. Positive maximum anomalies of PBC PAS of 
these curves are got on the right of the vertical contact 

and negative minir.1Urn anomalies are got on the same side 

also. Then the anomalies decrease. So we see that 

are no cross avers of PAC - pAS and PBC - oAB. 

there 

B) Suried conductive dikes: Some low r e sistive buried dikes 

are shown on Fig. 7. The depth of buried dike on the a of 

Fig. 7 is 50 m and it is 75 m on the b of Fig. 1. Above 

these dikes a cross over of the head - on profil is got . The 

depth of the buried dike is 100 m on the c of Fig. 1 and it 

Is 150 m on the d of Fig. 7. Above these buried dikes we 

get cross avers of PAC pAS and PBC PAB but maximum 

anomalies of Schlumberger arrangement are got at the same 

position. So so metimes Schlumberger 

be misinterprated. If the depth 

arrengement can easily 

of the bu~ied dikes 

increase t he resolution reduce. It is shown on Fig. 1. 

C) Complicated case: Like for two-dimensional interpreta 

tion of Schlumberger soundings method complicated modelling 

can be made. The model response is c~lc ulated by the 

program DIH2K. It is then visually compared to the original 

data . T~ e modelling is t hen adjust until a satisfactory 

fit is obtained. But in some cases the result of the 

modelling is not an unique solution. 

The modelling of head - on profiling of Urridavatn is shown 

on Fig. 8. 
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The wires are lightwe i ght ones, They are made of copper and 

have a good insulation of plastic . The diameter of ..... ir e is 

about 0 . 9 mw and the r es is tance 15 about 20 ohm/km. 

All of the equipment Is put 1n a van. So it is convenient 
to move this equipment frem one measuri nR polnt to anot~er . 

B) The Sc hlumberger configuration: The Schlumberger array 

is illustrate d on fig. 1 . In this conflgratlon the fou!'" 

electrodes are positioned symmetrically alon~ a straight 

11 ne. the current elect r odes on the outside anc the 

potential electrodes on the inside . In order to change th~ 

depth range of the measurements the current electrodes are 
displaced outward while the potential electrodes , In 

general , are left at the same position. 

How e ver, when the ratio of the distance between the current 

electrodes to that between the potential electrodes become s 

too l arge , the potential electrodes must also be dis~laced 
outward, otherwise the potential d iffrence becomes too 

small to be measured wi th sufficien t accuracy. At the 

be gin nin g of a sounding t!'le ra tio of the potential elec 
trode spacing to the current electrode spacing may be taken 

as 1/5. Outward displacement of the potential electrodes is 

usually necessary when the above ratio has decreasec! to 

1/20-1/30. When the potential electrodes arp. cisplaced 
outward it 15 necessary to carry out measure~ents at a rew 
values of the potential electrode spacing, combined with 

the same value at the current soacing . 

C) The rule o f measuring net: The distance fro~ one line to 
the next line and from point to point must be reasonable. 

The distance is relate~ to the obj ec t of prospect. If tre 
geothermal reservoir is l arge and deep the distance between 

each line of neasurements should be larRe but in the case 
of a small one the distance should be shorter. So the scale 

of t~e measuring net depends on the object of prospect . 

The direction of the ~easuring line must be near perpendic 

ular to the majo r tectonic trend a~d the possible direction 
of the stream of geothermal water (or to the major t rend of 

fissur es , fractures and dikes). 
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3.1 The Urrldavatn geothermal field 

3 . 1.1 Geology of the geotherrnal field 
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The thermal activity is all confined to the bottom of the 

lake. The only surface manifestations are gas bubbles and 

holes In the winter ice. The landscape near the lake is 

characterized by low hills elongated In N-S direction. In 
the "grabens" between the hills, bogs or lakes occur . 

Faults with less movement than 5 - 10 m are hardly secn. 

Geological map Is shown on Fig . 9 . 

The strike at lake Urridavatn Is about 5 ° to SSW. The dikes 

and the faults trend generally NNE-SSW. formed mainly by 

the fissure swarm of a extinct central volcano lying 30 km 

to the south . The dip of the dikes Is about 6 0 to the east 

measured from the vertical . The lava can be divided into 
four groups : 

Unit A: Microporp~yritic and aphyric tholiitic basalt; 

Unit B: Tholeiitic basalt; Unit C: Porphyritic basalt; 

Unit D: Aphyric tholeiitic basalt (from Einarsson et al. 

1983). 

In this area there are many dikes . Most of them trend " N 

10 - 20 E". but NW-SE direction is also common. 

3.1 . 2 Geophysical survey 

The aim of the head - on profiling 

to find out what controls the 

and magnetic methods we r e 
upwelling of the thermal 

water. In this chapter the author focuses on the describ-

tion of the head - on profiling. Head - on profiling was 

carried out In June and Sept e t:lber 19 8 2. The measuring net 

of the head - on prof i ling Is shown on Pig . 1 0 • The main 

direction of measuring lines is perpendicular to the major 
tectonic direction . Part of the measuring lines was on the 

lake. So the field work used was adapted for working on the 
surface of the water. A rope held the porous pots and the 
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current electrodes and they were pulled for 

stations. Buoys were used to keep the electrodes 

porous pots floating. 

changing 

and the 

At lake Urridavatn. like many other 

thought that the geothermal water 
areas in Iceland, it is 

is associated with low 

res istivity which is often connected to dikes, faults or 

fissures. The result of resistivity profiling method Is 

illUstrated on Fig. 10. 

A low resistivity area «100 ohmm) occur at the bottom of 

the lake. A straight low r esistivity wall pass e s though the 

area. The position of the low resistivity .... a11 transformed 

in the area where the holes in the winter ice occur. Around 

the lake the r esistivity 1s high. There are many high 

resistivity walls 1n this area. It is thought that high 

resistivity walls are caused by impermeable d ikes or 

faults. 

3.1.3 Conclusions 

A ) The resistivity of the country rock, impermeable dikes 

and faults around the lake are hi gh, so it 1 s thought that 

the low r esistivity wall Is caused by a fr a cture. The 

fracture controls the geothemal water upflow. 

B) The low res istivity wall is located slightly to the east 

of the area where the hol es in the winter ice form (see 
Fi g . 11). So it 1s thou g!'1t that the fracture is dipped to 

the east. 

C) Because there is a big difference in resistivity of the 
area , using head - on profiling to find fractures is 

extremly s uccessful. 
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3.2 The Glerardalur area 

3.2.1 Geology of the study area 

Most of the region Is covered by thick gravel and morain 

from the 1 ast ice age. so the exposures are poor. Good 

exposures are only found down In the gully itself. A 

geological map of Su l umyrar and nelghbhood is 

on Fig . 12. 

illust r ated 

The sequence Is divided up into five units: A) The lowest 

are tholeiitic lavas with the average thickness of 10 m: 

B) A 60 m thick pile of porphyrltic lavas: C) 7 - 8 tholei 

itte lavas (total thickness are 10 - 80 m): D) Tw o olivine 

ba~alts ; El Most of t hem arc tholel1tic but porphyr i tic 

lavas in between . 

The strike of the lavas is N 45°E and dip around 6° to SE. 

There are many faults with the direction DO N - lDoE. About 

4 faults can be found on the average per km . tJ:ost dikes 

have a strike 1 5 c HE but a fe .... st r ike have 45 "N to 70 0 E 

(Flovenz et al . 1984). 

3 . 2 . 2 DC - resistivi ty survey 

Schlumberger soundings have been done in this area. Th e 

Schlumberger method describe.s the situation of this area. 

If we want a deta il ed resolution, we mu.st use head-on 

prof1ling. 

Fig . 13 shows the r esult o f the Schlumberger soundings in 

the gully of Gleradalur done in 1981 . It sho""s apparen t 

resistivity at 400 m depth below sea leve l . A low 

resistivity anomaly , from 50 -7 0 ohmm , appear.s in this area . 

That might 

pos i t1 on . 

.show the highest temperature and water content 
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The Inter?retation frOM the measurements is illustrated on 

Flg. 14. The high reslstlvitles seem to correlate to 

inpermeable dikes and faults. The low resistivity anoma

lies might represent d1kes faults and fissures with some 

perr.'leabl11ty. 

3.2.3 Conclusions 

A) Us! ng Sch 1 umberger sound 1 "gs 

temper a ture and 

tures with low 

permeable area: 

resistivit.y Is 

help 

B) 

to indicated 

The strike of 

a lmost nort h-south 

higher 

frac -

with 

easterly trend over the Gl eradalur region; C) There are low 
res1st i vIty between hi gh resistivIty, so t h e systems are 

not connected: D) It 15 confirmed that Schlumberger 

soundings Is powerful tool In the geothermal e xploration. 



4 THE POSSILE APPLICATION OF SCHLUHBERGER SOUNDINGS AND 

HEAD - ON PROFILING IN WANG-LAN-ZHUANG GEOTHERMAL FIELD , 
TIANJIN, CHINA 

4.1 Geology of the area 

21 

A) Locality: Tlanjin municipality is the third largest city 

of China. It is located in the eastern part of China near 

by the Bo - Hal gulf. The distance from 8eijing to Tlanjin is 

137 km. Wang -L an - Zhuang geotherrnal field is in the south 

urban and south - west suburb (Fig. 15) . 

B) Regional geological structure : The Tlanjing area is the 

northern part of the Cang-Xian horst which i s within the 

subsidence zones of the Hu-Be! plain . It belongs to the 

Neocathaysian strutural system. The south-east side is 

Huang-Hua and the north-west side Is Jl-Zhong grabens. 

In this area two directions of structures cross each other. 

So horsts, grabens and parallel fractures are formed i n 
this area (Fig. 16). 

C) Structural features of Wang - Lan-Zhuang geothermal field : 

The Wang - Lan-Zhuang geothermal area belongs to the Shuang -
Yao horst . The boundaries are formed by the West-Of-Bai-

Tang - Kou faul t to the east. the Zen - Fu - T.'li fault to the 

south , the North - Of - Tlanjin fault to the west and the 
Chen - Lin-Zhuang fault to the north . The depth of the block 

1s about 1000 - 2000 m. 

The West of' Bai-Tang - Kou fault have been activated resently 
with the rate that the upper wa l l rises more than 10 mm 

relative to the lower one. 

D) The strata of the Wang-l an-Zhuang geothermal area. The 
sequence from the overburden to the bedrock are with 550 m 

thickness uconsolidated sed i ments of Quaternary age, 
about BOOm of fine grained sediments of Tertiary age a nd 

limestone formations of Ordovician, Cambrian and Slnian 
(pre - Cambrlan) age. 

The strata of Wang-Lan - Zhuang geothermal is illustrated on 
Fig. 17. 
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4 . 2 The possible future application of Schlumberger sound 

ings and head - on profiling In the area 

Some seismic methods and gr av1ty method have been done in 

this area. Some result have been got by using these 

methods. It Is tho u ght that using Schlumberger soundings 

one can describe the regional case and using head - on 

profiling indicate the detailed situation . Most of the 
bedrock In this area are limestones, which usually have 

high resistivity. So the resistivity values of the 

regional background are high. 8ecase some of the active 

fauts , for example West of Bal-tang - kou fault, act as a 

path for the geothermal water , so it Is thought that the 

resistivity of the permeable faults Is low. Under these 

condit1ons it is thought that some resistivity methods can 

be useful . 

In the suburbs of Tianjin there are many rivers, irrigation 
canals and roads. so in this area it is difficult to 

perform Schlucbergel'" soundings or head - on profiling. 
Originally some AC-resistivity methods (artificial source). 

MT and AHT methods were considered. Comparing DC - resist 
ivity methods to the above methods it is thought that the 

depth of investigation of some AC-resistlvity methods 

(artificial source) is too shallow. and MT and AMT methods 

are too expensive and complex to interpret. In some cases 

very good result can be got by using some DC - resistivity 
methods. 

It is thought that the aim of Schlumberger soundings and 

head-on profiling is to find the faults. 

Because the bedrock lies deep the distance from one line to 
the next line and fro!!1 point to point can be great in the 

Schlumberger soundings. It is thought the distance from 
lIne to lIne can be 4000 m and the distance from point to 

pOint can be 1000 m. The direction of measuring line should 

be near perpendicular to the west of Bai-tang- Kou fault. 

Because there are saline sedlments In the upper layers the 
penetration of Schlumberger soundings is relati ve little in 

this area . It is recommended that the largest A8/2 should 
be mor e than 5000 m and largest MN/2 should be about 250 m 

and 500 m or more . 
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Head-on profil i ng can deseri be the detailed situation of 

the area. 

the West 

mi ght be 

Le. can indicate the faults lociitlon . Because 
of Bal-tang- kou fault is active , so the fault 

thought 

formed in 

that the AO 

Terti ary 

(AD Ba) 

and 

of 

even Quaternary. It is 

the head - on profiling 

should be 750 m, 1500 m, and 2500 ~ th e MN should be 100 m. 

The larger AO can be used to indic a t ed the fault in the 

deep layer and the smaller ones can be used to indicate the 

fault in the upper layers . Hence the dip of the fault can 

be indicated by head - on profiling . 

One - dimensional and two-dimensional interpretat i on can be 

used to interpret the data of Schlumberger soundings and 

profiling. 

5 CONCLUSIONS AND RECOMMENDA TIO NS 

A} Geothermal anomaly. dikes. fractures and f aults of 
geothermal fields can be found by Schlumberger soundings 

and head - on pr ofiling. It is confirmed that Schlumberge r 

soundings and head-on prof1ling are effective methods in 

geothermal fields in Iceland. 

B) There is no doubt that numerical interpretation nethods 
are much better than old interpretation methods of using 

master curves. 

C) Schlumberger soundings and head -o n profiling can be used 

in Wang -L an - Zhuang and the other two geothermal area 
(Wan - Jia-Ma-Tou and Shan -L ing - Zl) , but 10 k1-~ trasmitter is 
needed and rubber rafts are needed for crossing river s and 
canals . 
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Fig. 5 He<>d-on profiling field loy""t 
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