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Abstract :

The research used a method of surveying and photographing electrical
resistivity. Electrical surveys were conducted using (VES) technology according
to Schlumberger's arrangement in the study area. The deployment process was
carried out with four electrical probing points distributed evenly along two
perpendicular paths, two horizontally and two vertically, so that the point of
intersection of the two paths represents a common electrical probing point (VES
3.1). The length of each path was about (120m). We were unable to increase the
length of the path due to the presence of Obstacles that prevent widespread
dissemination. The specific electrical resistance curves showed two types of
curves: (HK-QH). It was observed from the field curves that the surface layer
possesses somewhat high specific resistance values compared to the second
layer, whose specific resistance value of the surface layer is lower as it is a fragile
layer as a result of its exposure to erosion factors. Surface weathering. The study
area is characterized by the fact that it contains four subsurface layers. The first
layer (the surface layer) consists of wet silty clay deposits with a small presence
of sand deposits, and its specific resistance values range between (15.3-29)
ohms. meters and its thickness ranges between (1.7-1.07) metres. The specific
resistance values in this layer vary due to the different type of deposits and
increased humidity. As for the second layer, it consists of silty sand deposits and
its specific resistance ranges between (5.3-4.7-6.9) ohms. meters and its
thickness ranges between (8.3-3.69) metres, as we notice a convergence in most
of the specific resistance values of this layer due to the occurrence of the
phenomenon of capillary action of the moisture content in this layer, which led to
a slight decrease in the electrical conductivity. As for the third layer, it consists of
silty clay deposits with some sand deposits. The resistivity of this layer ranges
between (18.4-43.4) and its thickness ranges between (4.7-11.5). As for the
fourth layer, the fourth layer has low specific resistance values compared to the
rest of the layers at the study site, amounting to (Ves-1, 2, 3) (5.3-0.2-6.4) ohms
and respectively, as it is possible to indicate the presence of quantities of silty
clay deposits with small deposits of gypsum at these depths. Except for the point
(Ves-4) metres, where high resistance values were recorded compared to the
rest of the points compared to the fourth layer, where it reached (23.25) ohms,
which likely indicates the presence of silty clay deposits, with the presence of
some sand deposits of undetermined thickness. .




J.o¥) Juadll




Jds¥) Juadll
. dqaiall GIR))

oo Yl aishiae gb Gl aa A gena 155 Y Al Jb A
il Aandaall Liprall 0215 58S (5 Al il ga a5 dd sall oluall
blas e o sunll bludldale dals ellia Sl (e 2 he )zl
A eadll 3 jliasl) Apaal Ha8y (31 yall ool Lgtaanl (saa (i Jib
il g Alia o Lallda a0 il jia ¢ ya) G o yall o LS
LA e (Al 5 «GPR s 4 slaall sl 5 rusa Jie 42382 400 5 g
a5 A3 saaall ol jaad) el alaa¥) A0 kil A e Jsandl Sy
Gl il w8 g€ S gall S g (5 Y Jily @ige Jd i Y0V 4 Gl
zesall e JS Alial gl 0 AN aled) iy ol Jisalall (e UMY Ll
¥ 3adall =35 s CLEKY) JSinY Soadi SN Jaall 5 alal)
SlAY s gll g agall callsall jlaia¥ cusl) ) dalall pe 31 gl
Gl ISl v 8 Al 58 gaan Ol yanadi g Ol jonadi 2 85 8 ad Lo
IS Al alaial lase Lol 3haliall sda Jaa g Jol 8 Aabis)
Al b saal) Cladil) Sodali A jlas s ol Cand GBSl i
Assaigdl Ao il Ll Al el s (KLl 5 aluaY) a8l g sl
e e J<a (V) UV ade s Al g duaigl 8 ilagl) el
LeiSay 5 Al S Ao slaall atatall g gasrill Jia 43l 5 gaad) culliay)
(e Lgallad Cansy ol CulliaY) (e A g il 2 gl (o 5 ALes
OSan B paie Cil@iaadl) s il cabilnll dudazd g <8 o) g Al Eus
Sllee 3 Of s JS G il Laa e Al 38 all sl

\




eI el N Aalal) Jlariad e Yoy ey jiall

: dllaial) 48) 2 59k g A sl gin g aBsa (YY)

pgmt ll g daledl Ly jlcaly Suaii g o3l adl agin 8 a5 i Adadlae
ol A o e afidia A8 2 gdall g A o paall Ll 8
Aaa Y 00 Gl la s  Jb idadlae cililan) 7 ) i
zodshllha . Yl dda nYY VoY (ayallbhi Ve
il yhda jn 66 1VE Johll lad adalds o Jib Adadlae cililas)
St A0 sl Jb A badlaa A ghie B, G4 a0 £6 AYYY Jskall
25T Ao sl gall Aalill (e alaia B 5 e Ll e gada g L o an
Lae cdiilide dyie y <l yib ) 3 sad o) 53D Baamie Ay 55 Cilinla dakaidl)
e Slahll 0dn (5 5ia ) suanll JUA il ) ghai s g 53 () ad
Dla L a3 a8 ¢ Ll g (s pall saall g Galall Jie A gy 53
G el ) gamnl) e o lall ) ghai (35 55 ddliae dyia ) ol s ) 2 ga
Aal g A 5 Gl ol s Jsem ol Adkaiall (L8 Al je gl 4alil
Ayl 48 e galall jualiall (e ddhaiadly jlall sy Hei da) i
g5 Aaal) Sat®D Tan Faga dae )3 (ol W15 Jpgndl 03n ysia
Ui deadl) Al e gulall G jlemil 5 i) aad 58 (8 cole (S0 61320
Uil 400 )l b ddadlas (g Jray Ashaiall 3y pall 5 ) e s

ARy ) A 5 oapdall Jlaad) (g pang 40 55 (0 13y 8




Mardin sk
wpo Sl
P
| “ .
3 ; \ |
| 4
x‘ ‘{ £ kol
(v . oglal
| a, ;
| “»Q
\‘; Al ail \
| P b
253
My
A
H
-,,.r‘._.‘y ‘
) ; : ' /
}N ‘ﬁvﬂ o °>\9->
'. g
mﬁ § ; \,\\
o
% S
A
R’
o

(422,59 Jily) Janll ditlaia w g (V1) a8 IS




p dgladll (YY)
Z0 A G (S eS L ) el (e Ah jeST de gliall A4 Hla atad
agall (38 & 558 osld sCurrent Electrodes (AB)_kall Usii (pe
Al z ) (Potential Electrodes MN)alasiuls g )Y mdaw e
DS G311 ) sa bl el g Al 304 ) 0 a¢ad) Qs g
Al S A glial) a5 Dl slaa (o J guanll Sy Ll 5 4
R e S | [P POV, GNP, N B WIS ENOS | W 4 X |
leiania (pa Bade ol yuatia e 5 nal) aaiad 3) ¢ Al 5 Sl dlia gl
3l i agd wS5d aphgaly WAl g S Ggaaa
ool sede ity Vertical Electrical Sounding; VES)Jalaxll
(Collinear&Symmetrical Schlumberger) 2 seall Sl <
bl Alald s 55 e (Array )ebdll s pblidl ja jueld s i
g5 &5 (MN/Y) 2gall GURBY 5 i Alald 2l e (AB/Y) LY
Jsmanll danll oda 5 Koy lal) aldadl Alald Cufin g 5 Al Alaldll
Al ALl ol yuiiall apaatl Ll W paadi (5Sa dlia il e
At 8 (ERI) 40_gS) 4 glaall adadall y gucaill Aliall 400 oSl
e sliall Gluld (e dadad) Gl ) sl ) il danie 400 Hub gaa
Al eI ey sk e sl prand) e a5l ) &y Al Al <)
OSard LY 8 Al oSl OUEY) Balas 23 13) ST sasd g5 jis
OIS il A8 ol Ll a2 0 e Riganl) o) 3aY) (and
0S8 O Sy g ededlin Lyl e qiiai Ledl W) (GPR) ()M G iall
Asagliall adaial) g il il pan &y i) gall (iany B laa Bde




O ladY samie Y dpe sliall (el aladinly e ju 4L 5eSl)
L i jaiise oadaie Jadadia e adalall Sy gaatll Ciy jed il
=rdaiall il ) i A (ead) (e A glaall (V) alayY)
A 508 sl s o ) il A s dall Al jeS) A laall
on sl aall by Sl ) paiall ale sl Laglg sael) 5l Aunig ALl
ol A0l e Sl A glaall adalall gl ey 482348 sl
e oL dpada ll s ol el A sallall Al eI Ay il
= AogSI Ll s Qi Al jeSI A glaall o adadall gl
B O 23 55 ¢ S Sl il G e 55 A e Y]
| IR 5 U PN e WS VEN | JNPEN | N | OB CP JUTIRWEN |
hd i il Al cale J5 o AL eS seal) Gl 5 b el
A sl ol gl pand Y da sliall daus gie 4 Ay jallall d 5Ll
Ao sliall oad saill adadall yy ualll risa Ganzaly HLall 3405 e )i
a8 sall Aaliae iy oS3 aa A jallall A e gliall il sae Al <)

e slall Adagne Lail ja L83 oy 5 SIS aay k) dadlas o35 aladl)
| as @Y aal sall g Ganll J sl (e dagliall cladial jlglay
Ll s DALy o 1A 4 sal) o) g all Al eI A e laall ()Y
Jsaaall A slaall 4 ) sl Lol Hal) alasi) (S il Lgil sina
e Aagall Gl e giall o (Y el Al ddle Al e
Cila glia Lo sae Led Bedrock cuba¥) siaas 4 il O 5 Jiall Jasns
UV DG 830 VRN X IV SN SV O S O
(GPR) e Lalai ) sl s iy 5l i) srla ) apanil Gl Sl




54 AN mhand) cad alag¥) A ) A8 ) gea ) (ERI) 4 S
Ulee| i (ERI0ASIs (GPR) - 4aills J81 483 5355 (ERI) o
sl aaso s A geun ail Gee Jeay o) (S s AT Aali (e S
S

p Cliadail) (e piSl) (ER )bl Jadd

e il 5 5 laall ad) ga apaa3 )

. Bedrock ol yaa ) (Gasdl kil )3 an ¥

A sall slaall (0 gusia s ¥

A ) &l sall il jA sy s 4 auall g saall lalie Ll ja auy
Alia gall il glall saae | cildlas Lail A awy ©

ablal) Gl€a paas 1

: dagliall o ggda g (Al gl LN Gl (2Y)
Cudia (galal bl IR e dieladi b ) gy (Sl S ll) (3805
Isotropic Homogeneous & ) dhleia s (uilaia as g mhass e
o= (Voltage Drop @ AV ) 2 G4 M o o oSes (Medium
Potential Gradient ) seall jlasil Lol Jas sl @lld mlass e piilais
(Current Density : J) Jbill 486S @ yia Juals Jiad (2 dv/dr
DLl b e olaily agall (allis 4daaB as () dib_eSl A gliall

- . L”;"&\ B9 ‘.A‘;J




Dvidr=-pj ... (1)

( Current intensity) Jball 3ad G ap il ()Gl Soa
s Sul MQ@T@QJ\&M\@.@&;}(Y)QJM\
Vt=1/dt=-p12nr*.............. (2)

(TS ey Ll jaas e (1)4dlia 2¢al) o8 Gl
Vi=pl/2n { I/r* dr=pl/2nr.......... (3)
Dbas (e 4aailill o geall & gana Jia AN (M) adats 3 2gall Ll
il o die e (V) a8 JS3 8 eaasall 5 (], 1) Jball (A
;(;JY\

Vm= Va+Vb=pl/2n [1/AM -1/AB] ; Vn =pl/2n [1/AN-

YIS AV MIN L eSU agall (38 2 o (S 2385 Laa
Dv MN =Vm-Vn =pl/2x {[1/AM -1/MB]-[1/AN-
UNB]}-' ... (5)

alal) oyl aamil (385 e L of (g da tiall (i iy

DY)

P=2xn[ 1/AM - 1/MB -1/AN - 1/NB ]-* dv/l =k * R




@LM}&&QJ\}A\BJM&J&SM)M\ 62.:1:\1A)@SM4.9.1”)H\‘§A
(Q)osY) (sani B a0 3o slaall (el 85 LA Sl <UL sl
alall & 515 cclluad) alaia Aalise g cclludl Jsha i Jal g2y jiliie glaall

Boloallda i

( \ ) \

vy, "2

va BN

o A
Iy d,
o > r
) A r
\ el
» - Y & y
T\ ¢ ent fl
\\ o urrent flow
.\ - line
s d,
ba
/
Eaui A v
“quipotential z
Surface
S Y
B, Potential gradient — d /d,
. 4
d,—/ F
= -
— — — I

assilaiall G Y1 A AL eSl Ll il A (Y-)) &8 JKG
D5 (385 Adlusall aaly 30 gall (il B (Y-)) o8 JS4G




X
A ¢' I M N
I B
; 'I I' v
’»‘ M > ¢—o — MB »
- AN > < NB ———P)

:(Pseudosectior) il 1 glail) (o V)
ae ahis pLiY e hd Joh o ad sall Jilie cliball au
At al) g i) Cantial) QUatud) iy A glaall
s G\jjy s ol Lall) e Baatisn ¢da j3 €0 Lo gadl aaldl
aa s Y b suall Jid gl e jall adaall 8 (Beall 2gadl s il
O Al adadall jeday 3 cd@dal) L o gaally ddayisy 4830 4
Gl (e Yoo Jelall (3 558V Bary 5 a8 sall ae dulial) Lol
a5 i e a3 g Uadl) alasiial &5 (£) JSGN 8 LS i@l
by Al daal ol o glaall g Santiaal) Qe Slly (12 e A
Aalisal Y] Jaal 58 ae coglill Jaaldl) lxia) (e Lgile sl
Gilile Jual 8 aa odaline 5 5eSH ) snll (e 3 jalall a5l




IP PSEUDOSECTION
P CHARGEABLITY (mV/V)
ol Gllazz MY (5515 alage =
. oo -15.00¢1C2 -10.00P192 -5.00 0.00 $.00 10.00 15.00 Ox P
.5, X " oo
E py -
g o / L oo
15.00 1000 10.00 15.00 =
“ o0
a__..AjL.La.U h;::l‘j l_b:z.a
RESISTIVITY PSEUDOSECTION RESISTIATY (Oherm)
— 000 -15.00G1G2 -10.00 P1P2 -5.00 15.00 Ox veoo oo
(=X — 1200 0o
E \ s
& |
& - w~
-15.00 -10.0C

4 sliall Pseudosection 48 ) aalie Jie (£-1) JSA
4l eS|

s ogimall 4l sl gal 1 (1Y)

Aaing (5] (Sl LS i sy A s )l sl dpe glie ol
a8 ke 1) ol gl A slia ) JUR Javas e Lgd o) gl o e
ot 3) (bl (5 sinall 83l s Aall o2a Jii5 yia, agl) e v 2 gan
Eiall cpall 8aly 5y (aliilly A e glaall paiii g (e, asl€ )
a5l 2 xy(Reynolds, 1998) (. s psl) +)) (I Joail
Gld adiay J¢ ) shaall A glie a8 Laga Jule (i g S,
s SV Jslaall 3 ) o A a5 58 55 Aalail) s dpalasal) e
La 3 i s il oY) g 5 e b o0 Adadl) Ayl 4S jal) aaiadiy,
153 ssaall jae 058 ) Clalsd) A (10 38 jall ey
L b Laga




" Rock Type ’ Resistivity Range (€2 . m ) -

Consolidated shale 20-2 * 10°
Argillites 10-8 * 107
Conglomerates 2 * 103-10*
Sandstone 1-6.4 * 10%
Limestone 50-107
Dolomite 3.5*10%-5 * 103
Unconsolidated wet clay 20

Marls 3-70

Clays 1-100
Alluvium and sands 10-800

Oil sands 4-800

3580 s A s ) ) saaall Dl glie e 0 (1-1) @) Jsaad)
(Telford, et al . 1990) s A1
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AB/2|MN/2 .VES Point No
B1 |B1-1| B1-2 |B1-3|B1-4|B1-5| B1-6 | B2 | B2-1 |B2-2
1.5 ] 0.5 |158.213.661|23.173|54.57|8.12( 4.59 | 17.64 |24.178| 17.87 |17.45
2 | 0.5 |137.26|3.816{24.855| 43.7 [9.95(4.33 | 14.37|22.16| 16 [18.74
3 | 0.5 | 98.7 |3.828]|25.98 |54.45] 7 |[4.534/18.97| 27 |15.34|14.41
4 | 0.5 | 88.6 |3.326|24.75 [49.25|5.61| 4.4 | 18 |47.52|15.39(11.88
5 | 0.5 | 84.5 |3.251|23.37 |[41.37(3.99( 4.1 | 18.66 | 30.72 | 16.41 [10.15
3 1 | 95.2 |4.292(27.52|33.43(7.21|4.32|16.59| 37 |15.71 [12.68
4 1 | 84.3 | 3.9 |26.86 |38.65(5.73|4.32 |15.414| 32.69 | 14.89 [10.48
6 1 |80.35|3.883|27.445|34.84(4.21(4.95] 16.5 | 48.4 | 16.5 [ 9.15
8 1 | 88.6 |3.958|9.335|31.13[4.11|4.31| 18 | 38.8 |15.85|9.97
10 1 |133.7| 3 |6.518|22.4(3.82| 4 |16.64| 23 |15.75|11.38
6 2 [90.17(3.139]24.68 | 28.1| 4 |4.93|15.83| 45 |[15.66|8.12
8 2 92 |3.276] 8.9 |28.8| 4 [5.43]|16.45|46.19|15.93|8.51
10| 2 |71.6 | 3 5.2 19.653|3.71|5.57(16.44 | 22.24 | 15.61 | 10
15 | 2 | 49.4 |2.187|4.861 | 8.5 [2.82(5.226] 16.47| 19 |15.41]|14.6
20 | 2 [33.94(1.839] 4 5.6 |2.19] 5 |17.82(16.59| 15.4 |12.29
15| 5 162.242| 2.9 |1852( 37 | --- | --- | 1832 - [16.97|8.98
20 | S |40.65(2.758| 7.81 |28.99| --- | --- |13.47| --- [16.92| 7.3
30| S 12076 |25 | -~ | — | —| — | 17 - | 165 | S
40 | S5 - 197 - | - | - | - |14.75| --- [15.117]4.63
50| 5§ - 1074 - | - | | - | --- --- - | -
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