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Fig.1 Index map of the project area in morocco
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MJTK-IP-1 1P
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150m MJITK-IP-6 200m MJITK-IP-7 250m
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MJITK-IP-1
1P
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MJITK-IP-1 BRPM
MJITK-IP-1
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1P 1P
TEM
1-2
330km
31 23
31 36 8 09 8 20 Table 1-1-1
1P TEM
Table I-1-1 Survey contents and amount of works
1P
District District Code Method Length (line) Number of Point
Azzouz MJTK-1P04-1 Dipole-Dipole 39.9km 1635
Hbibi MJITK-1P04-2 Dipole-Dipole 1.5km(=1.5kmx1 ) 55
Harch MJITK-1P04-3 Dipole-Dipole 2.0km(=2.0kmx1 ) 80
Maouch MJITK-1P04-4 Dipole-Dipole 1.6km(=1.6kmx1 ) 60
Khefawna-N MJTK-1P04-5 Dipole-Dipole 6.0km(=2.0kmx3 ) 240
Talzelt-N MJTK-1P04-6 Dipole-Dipole 6.0km(=2.0kmx3 ) 240
57.0km 2310
*(=3.0kmx 3 +2.8kmx 1 +2.7kmx 1 +2.5kmx 1 +2.3kmx 1 +2.2kmx 2 +2.0kmx 6  15kmx 2 +12kmx 1 )
TEM
Area name Tx-Rx configuration Number of stations Length of survey lines
In loop 146
Azzouz
Fixed loop 300mx 3linesx 2loop
Khefawna In loop 19
Total 165 1,800m
1P Fig.l-1-1
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330km
100km
3 200km
2-2
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Jebilet
Guemassa
Oued Niss
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300mm
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80m
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4 5 10 11
Table 1-2-1

Table I-2-1 Temperature and precipitation in Marrakech

Jan | Feb | Mar | Apr

May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Temp.max.( )| 17 | 20 | 23 | 26

29 | 33 | 38 | 38 | 33 | 28 | 23 | 18

Temp.min.( )| 3 6 10 | 11

14 | 17 | 20 | 20 | 18 | 14 | 10 | ©6

Prec.(mm) 29 | 31 | 31 | 33

20 | 8 2 3 10 | 17 | 27 | 34

2-4

(‘94

1000
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1)
Jebilet
Jebilet Guemassa
Tequsim
Fig.1-3-2 Fig.1-3-3
2)
TiO2 V K20 P20Os
SiO2
Khwadra CaO
TREE

Kaiho(1992) 1999

Guemassa -
Visean Sarhlef
Fig.1-3-1
Al2O3
SiO2 CaO Fe20O3
Hajar Draa Sfar Kettara
LREE Eu

-35%0 +25%o0

Kajiwara(1989) Kajiwara and
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3)

Khwadra Draa Sfar

Eu

Hajar

SiO2 KO Rb Ba Cs
tonalitic mylonite
dolerite LIL
LIL

HFS

N-MORB
K-Ar
Guemassa Jebilet
290 360Ma Guemassa
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260 290Ma

4)
Jebilet -

Guemassa
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3-2
@)

Jebilet Kettara Jebilet
Draa Sfar Khwadra Guemassa
Frizen
Jebilet Guemassa Visean
Jebilet Kettara Jebilet
Draa Sfar Khwadra Guemassa
Hajar Frizen Fig.1-3-1
(2001) Hajar
150-200m
50-90m 200 300m
20m
75 95%

18

Hajar

Sarhlef

Hajar



)

Jebilet Guemassa Marrakech

1)
Khwadra Draa Sfar Kettara Hajar
Frizen
Fe-S
Khwadra Hajar (I
I 1
| 270-280
1 300 (230-250 )
200-250
2)
Khwadra Draa Sfar Kettara Hajar Frizen
Khwadra
Draa Sfar Kettara Hajar Frizen
Khwadra
Hajar Frizen
3)
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Khwadra Hajar

| 1 Draa Sfar
Kettara

Frizen

Kettara Frizen
4)
1)

| I
2 | 1
3 I 270-280 1

230-250 200-250
4)
Khwadra Hajar
Frizen
5)

€)) | Draa Sfar

(b) | Frizen Kettara

(© 11 Khwadra Hajar
3-3

35% GDP 6%
Kettara
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Draa Sfar Hajar

Kettara 1937 1982
1,000
Draa Sfar 1953
1962 BRPM
BRPM 1968 1982 150m 400
1986 1996 1997
(Compagnie Miniere des Guemassa ; CMG) Draa Sfar
800m
Hajar 35km 1984 BRPM
1988 BRPM 1988 ONA
BRPM Compagnie Miniere des Guemassa CMG CMG
1992 10 4
3 Table 1-3-1

Table 1-3-1 Main ore deposits and gossans around the area

Ore deposits or gossans Summary

Kettara - 1956: Cuprous pyrite

1956-1965:Survey for phosphates

1964-1981:Produced 8Mt ore including 5.3Mt of Pyrrhotite
1982:Closed.

Draa Sfar 1953:Gossan exploited
1962:magnetic survey and drilled (12holes). Cuprous pyrite
discovered.

Operated at present.

Hajar Discovered in the 1984 by BRPM.
Mining commenced during 1992.

3,000t/d, averaging 10.5% zinc, 3% lead, 0.3% copper and 60g/t

silver in 2001.
Frizem 1984:Magnetic survey
Khwadra 2000:Drilling survey.
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Azzouz
Kettara Draa Sfar
Hajar Frizen
Khefauna
Azzouz Major Guemassa N Fault
Major
gossan
gossan
gossan Pb,Zn Pb:1%
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Khwadra

Fig.1-4-1
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Fig.1-4-1 Regional structure and distribution of ore deposits
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4-2

Azzouz

TEM

Khefauna

Azzouz 1P

Khefauna

4-3

Azzouz

TEM

Khefauna
BRPM

IP

IP

Azzouz

TEM

Azzouz 1P
1P
Azzous
IP

Khefauna

TEM 1P
Gossan
Pb Zn

GS5

Khwadra
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5-1

Azzouz Khefauna-N
Azzouz 1P TEM
Fig.1-5- Concepts)
Khefauna-N
BRPM HE1
5-2
Azzouz 1P TEM
deviation
Fig.1-5-2 Fig.1-5-3
Table 1-5-1 The Scheme of next drilling
Azzouz MJTK-3 500m -70 325
MJITK-4 600m -55 325
Khefauna | MJTK-5 500m -70 270
MJTK-3 MJTK-4 Azzouz
MJTK-5 Khefauna BRPM
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Fig.1-5-3 Concepts of MJTK-5 (Khefauna)
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2-1 IP
2-1-1
1 BRPM
IP IP
IP
2-1-2
20km
6 Fig.11-2-1-1 Azzouz
Fig.11-2-1-2 Hbibi,Harch,Maouch Fig.11-2-1-3
Khefawna-N,Talzelt-N Fig.11-2-1-4
Table 11-2-1-1
Table 11-2-1-  List of survey amount
Area | District sign Number of lines Total length | Number of points
18 lines
[1.2kmx 1, 1.5kmx 2]
[2.0kmx 6, 2.2kmx 2]
Azzouz MJTK-1P04-1 33,900m 1,635
[2.3kmx 1, 2.5kmx 1]
[1.7kmx | 2.8kmx 1]
[3.0kmx 3]
Hbibi MJTK-1P04-2 1line 1,500m 55
Harch MJTK-1P04-3 1 line 2,000m 80
Maouch MJTK-1P04-4 1 line 1,600m 60
Khefawna-N | MJTK-1P04-5 3 lines
2k 3] 6,000m 240
Talzelt-N MJTK-1P04-6 3 lines 6,000m 240
[2kmx 3]
Total 27 lines 57,000m 2,310
Khefawna-N  Khefawna Talzelt-N  Talzelt
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2-1-3
1) IP

IP
[Over Voltage effect]

P
[ ]
5%
5% FE 2%
Over Voltage effect
2)
Time Domain IP
100m 200 250m
n=1 5
1 Cl C2 (on/off 2.0sec)
1 P1 P2 Vp
2 Vs 1 2
Fig.11-2-1-3 Fig. 11-2-1-4
Table 11-2-1-2 t4 tl4
Time Domain IP IP Vs/Vp[mV/IV]

450 950[msec]
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V] '

PS5 P4 P3 P2 P1 C1 C2

n=1
n=2
n-3
n=4
n=5

[mv/v]

Fig.11-2-1-5 Concept of operation

AN
™S

WA W5 W6 W7 W8 W9 W10 Wil W12 W13 Wi4(Window No.)
t4 t5 6 t7 t8 t9 t10 tl11 ti12 t13 tl14 [time]

Fig.11-2-1-6 Concept of the method of measurement

Table 11-2-1-2 List of sampling time

Window #

Wa | W5 | We | w7 w8 | w9 | wio w11 Wiz | w13 w14

Mid-point(msec)

60 [ 90 {130 [190 | 270| 380 | 520 705 935 1230 |1590

Width(msec)

20 | 40 | 40 | 80 80| 140 | 140 230 230 | 360 360

42




3)

Table 11-2-1-3

Table 11-2-1-3  Specification of IP survey instrument

Equipment Type Maker Specification Amount
Transmitter | CH-97T,CH-97P | CHIBA Electronic| Max. Output Current 60A 2
CH-98T,CH-98PA Inc. Max. Output Volt. 880V 2
Engine ET-4500 HONDA Max. Power 4.5kW
Generator 30, 220V 2
Receiver IPR-12 SCINTREX 8ch. 14 Window
Input Range:50p V to 14V 2
Electrode ASK System PbCI 12
Measuring | Pocket compass USHIKATA 2
100m Esron tape 4
GPS GARMIN 3
Communication) TH-42 KENWOOD Max. Power: 5W 12
Device
2-1-4
GETOMO
SOFTWARE RES2DINV
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2-1-5
2-1-5-1

Fig.11-2-1-7 39

n=1,2,3
1) Azzouz Fig.11-2-1-7 27)
8 1,300Q m
1 55mVIV
o,a,b,c 50Q m
g,h,ij,k 50Q m
100Q m

g No0.7,8 h(No0.10,11) i(No.12-14) j(No0.15-17) k(No.14-16)

NE-SW
g No.7 No.14
2) Hbibi Fig.11-2-1-28)
30 80Q m
3 15mVv/v
No.11
3) Harch Fig.11-2-1-29)
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30 170Q m
3 8mV/V

4) Maouch Fig.11-2-1-30)

20 70Q m
1 13mVivV

5) Khefawna-N Fig.11-2-1-31 36)

10 200Q m
3 12mVv/V

6) Talzelt-N Fig.11-2-1-37 39)

2-1-5-2

Azzouz

1)

2)

3)

77

bk

10 120Q m
2 Imv/iv

Fig.11-2-1-40
Fig.l11-2-1-40 65
2 2,600Q m 2 78mVIV
500 m 3
0,a,b,c,d 100m
100m 2000 m
h,i,j,k
No.6,7 No.2,3
g(No.7),h(N0.10),i(N0.13),j(No.16 ),k(16 ) 100m
NE-SW
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50 100m

50m j,k No.14
NE-SW 140m

/ x 100
k No.15,16 1,222
g(No.7) h(No0.10) i(No.13) j(No.16) k(No.16 )

Hbibi Fig.l11-2-1-66
15 200Q m 2 20mvVN
20 30Q m
No.11
IP
Harch Fig.11-2-1-67
25 480Q m 2 11mVviv
500Q m
No.11,12 100Q m
IP
Maouch Fig.11-2-1-68
14 122Q m 1 14mVvIvV
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80m

110m



IP

Khefawna Fig.11-2-1-69 74
11 217Q m 4 14mVIvV
No.8
IP
Talzelt Fig.11-2-1-75 77
10 120Q m 2 9ImvivV
IP
Table 11-2-1-4

a7



Table 11-2-1-4 Result of the IP survey

Azzouz 2 2600Q m 2 78mV/IV
(Ghoula) 500 m
MJITK-1P04-1 1) 0,a,b,c,d 100m
2)h,i,jk j.k No.6,7
No.2,3
3)g(No.7),h(No.10),i(N0.13),j(No.16 ),k(16 ) 100m
NE-SW
50 100m
50m j,k No.14
80m d r NE-SW
140m
110m g(No.7) h(No0.10) i(No.13)
j(No0.16)k(No.16 ) NE-SW IP
Hbibi 15 200Q m 2 20mV/V
MJTK-1P04-2 20 30Q m
No.11
IP
Harch 25 480Q m 2 11mV/V
MJTK-1P04-3 : 5000 m
No.11,12 100Q m
IP
Maouch 14 122Q m 1 14mVIV
MJTK-1P04-4
IP
Khefawna 11 217Q m 4 14mVIV
MJTK-1P04-5 No.8
IP
Talzelt 10 120 m 2 9mV/IV
MJITK-1P04-6
1P
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