Appendix 1. Geologic Core Logs of Existed Drillings
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Marrakech-Tekna Area, Kingdom of Morocco Shoet No.:2
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Marrakech-Tekna Area, Kingdom of Morocco Shect Now 1
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Marrakech-Tekna Area, Kingdom of Morocco Shoet No.: 4
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Marrakech-Tekna Area, Kingdom of Morocco Sheat No. 3
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Marrakech-Tekna Area, Kingddm of Morocco Shoct Now 5
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Marrakech-Tekna Area, Kingdom of Morocco Shoet No. 1
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Marrakech-Tekna Area, Kingdom of Morocco ShestNos 1
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L100 TN (O T
Eonn
[
PN .
L bW b ) ]
]
[Tl
10885 )i 4 1t 1) | qrad—y S h atz. v. niwk
L1410 o 8V, strong schisty + quartzite
[ ]
e o
L (TR
= o E 3
|
[
LI I}
120 [T E 3
Lo
oo
Foden J
TR
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Marrakech-Tekna Area, Kingdom of Morocco Sheot No. 1

HoleNo..DSF2 _ Localiy: Draa Sfar  Grid Coodinates: N E_ Elevation; Length: Inclination: (0.00 m —125.00m)
R rd Tyt Alteration H Fp—y lysi
Depth Column Dip E Description E,,!E,,_g% Mineralization A;nyu
~(m) § | Rock Lithofacies . Eé,ig Scale Lithofacies Form Width|die| & | &
] NI A AL A B.V. tuffcoues pl-pheno :
ANlLNL AN
NIAE AL A
L AN N E 3
NN AL A
AL NN
NN AL A
L10 ANl AN r 3
NIAIL AL A
NN AL
NENL N A
3 ALAL AL I [Ta5015.50 | g regukr 5
NN AL A H4.5015.50  gi2y intoquiue
ANLAL N
NN NN
Lo ANlAL AL E 3
] NENL NI A
22.50 ﬁ A N \d -
N AL AN A B.V. whk-lamina, pi-pheno-platy qtz:pheno
NLAILAL
NEAL AL A
AN
NEAL AL A
5—30.000 N AL I sharp > L
AL AL A B.S. schisty + quartzite (tuffceous)
AN AL
33.80 put il A Al
nonon BS. B.S. fragment 3 3
[ R (fracture zone!
[T Tl
]
.40 nononon F [
[R]
[T Tl
' aago
3 [""""""" BS. schisty + quartzite (tuficecus) 3 500 | Gizv. wht F
o
Fnonn
s TR
I
oo
[T
L ! E [
]
oo
[l
) (T T 1 I L [
] :
o
INTT] .
| [N E 3
RN 4 :
[
IR
L-70 [N 3 : L
[T
I
I u“N
TR
] 3
W
TNI]
80 #ounon [ [
[ ]
oo
t N
3 0o E 3
[
[
Il
koo o E 3
e 1 |
8240 [y y gy gmd
o400 'V AV daclte lavapale-grean qzv+ch
3 NYVYy AV (C15) 3 3
¥¥YY
o170 ¥ ¥ YY) qud
88.70 4\ WA AV Tuffbrec. argllll schisty 88.70_| wht.qtz.v.achl
TRV
66 TR B.S. schisty + quartzite (tuffceous)
nowonn lamina, gtz-pheno-rare
[
3 (I F 3
NI
o
10900 I 0
110 [T BS. schisty + quartzite (tuffceous) 3 qiz.v.dch part 3
(T (] lamina, qtz-pheno-rich
W l bracciated, mix:tuffceous
N
151041 4 || 4 | fracture zonemuddy, fragment-rich
11530 M.S. massive solidification-mds:broken 115.3-118.0 | M.S. massiva contain-mds
118.00 ~
Turbldity-strong 118.0-118.5_| W
TT850T RN mg massive, wk-lamina 118.5-120.3 | layered
120 120.30 mds fragrment E 120.3 | mds-fragment -
122.00 layered 120.3-122.0 | layered, siowty-aediment
| 4 " ”" i " ! B.S. fracture zone, black, schisty+quartzite
12530 ' o uou
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Marrakech-Tekna Area, Kingdom of Morocco Shoet No: 3

Hole No:DSF15___ Locality: Dr: far  Grid Coodinates: N, E_ Elevation: Length: Inclination; (250.00m - 270.00m)
- = — - — —_
Depth Column Dip é Description Mineralization y
(m) g Rock Lithofacies Scale Lithofacies Form|Widthdip| & |
252(53200 non core Jocm
253,00 RRXXXK M3 masslve 125202530 [ masave
'""" "I "" B.V. tutfceous pale-gray .
- 1 E -
T
ey
TN
. [ ! - r
260 T Tt
wonon o
[ L ('t}
- Bowoa o k. 3
b nonh
W
Ian
[-o70° Wnan 4 > F L
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Marrakech-Tekna Area, Kingdom of Morocco Shoot Now: 2

HoleNo:DSF15  Locality: Draa Sf ar Grid Coodinates: N, E_ Blevation: Length: Inclination; (125.00m —250.00m)
" fo 1 Alteration i : A f
Depth Column Dip é Description slm'mg%‘ Mineralization (Analysis
(m) g | Rock Lithofacies g Ag'EI Scale Lithofacies Form|Width| dip § i
(I (I B.S. strong schisty + quartzite 3
o F
RN
130 o 3 i
N
noan b
0 E
3 [T 3 i
N E
W 3
u
140 oW 3 i
0 E
woHonn
o
3 o 3 i
NN
I
NN
E 450 T
L
oo b
NN E
3 wononn b i
[ 15815 ) 3 4 1t > L3
“laonouon 8.8. schisty (soft + hard alten) 3
] tuficaous
Figo (00 3 i
b
I
o
L 0o 3 i
NN 3 -
nann b
it E
170 nonn 3 ]
NN
wonon
N
T | | W}
N
oo
NN
L180 I 3 i
Lunon
o
Euon
2 o b ]
o ] 1
e
N
190 T 3 i
IR
T
b0
2 o 3 i
o
i
L
! 906 1) | (]|
BER
oo
NI E
3 T 3 i
0o
oo
i
Eo10 oo 4 i
Lo
T
RN
L N 3 i
L
[T
I E
Fao0 0w i [ 1
tunN .
o
L
{0 T T |
NER E
oo :
NER £
-230 o 3 3
0o
o
tH oo
E o n 3 i
2800 4 o, . | gmd— ¢ d
AAAN BV. massive aphyric
WA AA
240 AAAN
-—Z%B—GATLLA‘M"_‘ BV loclastite L - 3 o
—TaE R ROk B i ﬁ rong
L 34428 -5 i 34362442
24800 |, BS, strong arglif E | 2448.248.0 | stiong-arg + py-das 3
M.S. massive 246.0.2520 | massiva
250
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Marrakech-Tekna Area, Kingdom of Morocco Shoot Nos: 2

Hole No:DSF2 _ Locality: Draa Sfar _ Grid Coodinates: N, E_ Elevation; Length: Inclination: (125.00m -150.00m)
Depth Column Dip é" Description '},‘,‘é’,}‘;{,‘z Mineralization Analysis
B i
(m) g | Rock Lithofacies 'E[QE Scale Lithofacies Form Width|di| & | 3
1 CER 2
12530 E
130 3 E
140 3 2
50
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Marrakech-Tekna Area, Kingdom of Morocco

Sheet No.: 1

Hole No.: KH4A Locality; Khwadra  Grid Coodinates: N, E_ Elovation: Length; Inclination; (533.60m - 565.60m)
N ipti Mterut Mineralization Anal
Depth Column| Dip a Description ! y eraliza = y
3 . . B . . . . 2
(m) § | Rock Lithofacies g‘g 51 Scale Lithofacies Form Width|dip| & | &
230 £
5633.60
3 Wonon lsas70-@minationrich = ~ 3 3
U BS.  |massve dark-g
I
538.40 O TR T T m‘m n oaTEe o
|-540 40 M.S.. E %gss VB0 medium grain X
- V.Eﬁ.enamq%ln
gﬂ% Y\ 0 BS a;%
t Y.BO. fina-grain
1 E 544.80
Y.BO. coarse grain
E 548.70
E Y.BO. mega-crystal py [
! : 550.20 1 VHO Goarse gran —]
B madium grain 40
M.S. Y.BO, massive 55338 Y By, ntwk 1.50m :4:;\
s 20F
9 coarsa grain, wk-lamination 1
Y.BO.(py+po), massive %
560 L 56040 Fomes -
o0 enlnpob mnrﬂn rous
563.40 PGS 563.40 L] . POl
L se5.60 | M 11| 2030 B.S. pale-gray, wk-lamination, sticky E 1
|-570 - -

T
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HoIeNo‘:KH?sUA:A_ERA Loculity: Khwadra __ Grid Coodinates: N,

Marrakech-Tekna Area, Kingdom of Morocco

Shect No.; 1

E_ Elevation: Length: Inclination: (514'70m _570-70m)
m it Alteration H i7ati Analvsi
: ¥ ineralization Analysis
Depth Column Dip Description Inuy, Mineraliza - Y
(m) Rock Lithofacies §8g8] Scale Lithofacies Form Width|dip| & | &
510 r
51470 E E
sta70 0N B.S. fina, sticky, flow-ot.
-gradually '516.70 | Y.80. massive, paie-gray P
518.50
520 E B0 el Y I
M. $21.10 iy
3 g gE SRy L Ll Y e—
E Jark-groan-gray, sicky, taiky 525.85
j = % e e 1 ﬁﬁ Y s _
531 w oot 520.90 |~
M.S. y
s3420 ggg,g N Eatep besided I——
nopXigre
40,
540.00
H20 o TSR]
Y.BO massive fina 30
- M.S.. E‘ 545.40 - RN TPYoR], " g
547.20
massivesvanltz+cal) ih 23m |
550 L 48m 1
ss0.40 massive lamination 25 |40
552,50 562.45 i Wkiing, pOrOUA NOREL Ror 140
N 5400 - . &1 lamination, coarse-fine graln ss2s
a nowonon ' str. lamination, coarse-fine grain [
T B.S. ;_
LI
[RTRNTRSTIR ML RN R RN e J§5BE0: =~ o e mm o o e e oo e
S N O K- Jasnza. .. 3 Iriaon, coarse e grala 111777777 .
e L s :
W g4 B.S. str. lamination, coarse-fine grain
583.00 i 11l Il S -
o M.S. massive, no-grading - sselas xmm atran 24m | - F
EBA.35 ; -brown, strmg
Wouonow 0% BS. le bracdated cp
568,40} 1= H-H - - reen-gray sticky, sty seficlie
y .
E 57057070 AV, pale-green-gray, dark-green-patch E wkpy 3
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Marrakech-Tekna Area, Kingdom of Morocco Shoot No.: 1

Holg No.: S-5 Locality: Khwgdrg Grid Coodinates: N, E_ Elevation: Length: Inclination: (621-50"‘ "716.05[11)
Depth Column| Dip S" Description o Mineralization Analysis]
2 ; . BERE . . ol 0]
(m) & | Rock Lithofacies §E(g 5| Scale Lithofacies Form Width| cip| & | &
820 n
L BS. 62].80-634.80
bowoun dark-gray, fine-graln, str.lamination :
3 nown 2 3
I
[T
inon
630 [Tl E 2
I
I u oo
unn 4
BTN 834.80-64 b 3
3 ,'" 0 grsen(sh-gray, chloritizaton
0o
e
E Honon P 3
840 b 642.60.842.
gazap | N 101 greenlsh-gray. finegrain, wk.lanrnation
F— r53
 gueen MS. | 644.40-644.80 interimher(B.S.+M.5)
Voo | 510 B.S. 844.80-844.70 fault {arglliic, bracciated, B.8.fragment-rich) @
[ 64240 |y u 11 | WE 844.70-847.40 gray, finedamina + massive altn.
1650 C "=~ 11T
A 7~ R , it R G
532 fowst " T T ] AN SRR ol
- - Y-80, mass. |-
| - .esea | _ JRNS N S
. - _White sh+argil. _ ~ ~ ~ _ _ ] PR D
85720
Y-BO, mass, fina, brown, str.mg
860.10
Fe3876 A A A AV, | 86p10-667.00 anderiic-dacts, K o7 Bracaiated, By
AMAN pale-gray, brecciate
D 1 g =083 _ Lo d--- =
RASAE === " < 680.10-863.00 mineralfzation, Hem. Tayer-fich ~_"_"_"_ = “e8aba" | homlajerich(2-3mm)_ """ RO A e
- ANAN 663.20-870 masive lava, pale-gray w -
fAAA "
AAAN
NAAN
676 AAA hd
b WAAA 670-673.80 porphyritic pl-phenacryst {platy te rounded)
AANAN {pinkish)
[ 67380 A A A ]
[ w o 010 BS. 673.80-681.80 fine-graln, pale-gray, lamination E [
RN
[ E
oo E
680 i E 3
N R . S 3
;'r“ 'T"“"'"' o 681.80687 very-fine, pare-gray, tuffceous
3 [T E 3
L
:"'" """"’" 10 ” " 687-708.80 black, fine, lamination ~ ~ ~ "~ "~~~ 7]
600 W E 2
tn
o
RN
oot
nn 3
Wowonn 4
0o E
l-700 e . A
NN t
o t
NN
3 o E 3
IR
o
I nu
710 RS FRes F. b 0703 g i i wdneni | F -
AR 710.30776:05 Biac, fine-grain, farminaion ™~~~ ™~ 1 ¢
. NN E 3
21805 4 u oy u A
L
E
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Marrakech-Tekna Area, Kingdom of Morocco . Sheot No.: 1

KHWADRA
HoleNo; _S3C Locality: Khwadra Grid Coodinates: N, E _ Elevation: Length: Inclination: (303.20m - 404.50m)
g ipti Alisration i izati Anulysiy
Depth Column| Dip Description glg“—’-"—f,‘% Mineralization y
(m) & | Rock Lithofacies : g"‘g; g'g. Scale Lithofacies Form Width|din{ £ | 3
£300
303.20
'""““""“ 20-30 B.S. dacite, dark-gray, fine massive, wk-lamination sul.v.
3 ]
[T
I ]
310 T E 3
bl
o
[N
C 31580 Joan AV, daclte, ysliowish-gray coarse grain, wk-lamination E e
PR, BS.  |pale-gray, wk-lamination, very-fine grain gg:
[ £
TR PN
920 R pale-gray, wk-lamination, very-fine grain
[
[
ML
RN | :
agzeo [N 1L 1L H bracciated, -> hyaloclastite worm-eat I
[ M.S. massive, fine grain | SETETYRO coarse, lamination
330 F -
33000 —  ——
Y.BO. brovm massive fine
- B ————— o maEvE e T P . me
3 NV vV b F 334.60 | pllfow breccia VMS? H
vvvy 3 05qzv
VvV AV. ;
440340:20- VvV dacite, brecciated~unclearly tuff
3 B v — || R VeSO — —— ] E o
VvV VY
MVVVvy £
VYV F
- VVvVvy F 2
VYV AV. E
MVVY
VVV Y
_358 VVYv
[ _3s200 | vvvy dacite, breclated — hyaloclastite
VVVYVY 1T
VvV AV
2 VVVy e o o
| 35700 Jvvvy breclated - pillo, clastic
VVVY 1
\AAR AV.
s VY dacile, massive pl-pheno- 3 F
L 36180 [,y y i | . |dacte massiveplphonavare S——
VvV VY
3 vV E K-ArD
VYV VY
VVVV
VARVARVIRY) AV. E K-pD
vVvVvy F
370 VVVY o
VvV vy q 371.70 | gnv massive 1" iom | 40 KD
[ araso N VVV] dacite, massive pl phenochyst-rich
VvV e
s VY A dagite, unciearly tuff
(37850 Ly v v M— || —— |%cle,unceanyll ____ __ ___ ]
VYV VY
YV VV AV. dacite, flow-st rhyolitic
980100y VY V| | | o ] F 3
[ VvV dacite, massive 3
MVuVy 1
vV VY
[ MVVVY o o
VvV
VAR
vvvy
-390 VVVYV AV. - plotids $ Ly o
vV VYV :
VIRV £
VVYVV
2 AR E 3
VVV Y
VvV VY AV. dacih
acite pydissam
="eemlvuvuvuv aneihy
e u w10 B8S. black, talky massive F
e R
-410 L L
La20 b 3
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Marrakech-Tekna Area, Kingdom of Morocco

Sheet No.: 1

KHWADRA o A And B
HoleNo: _S3C _ Locality: Khwadra  Grid Coodinates: N £ Elevation: Length: Inclination; (303.20m - 404.50m)
- C Ce) Alteration i lizati Analysis|
Depth Column| Dip | § Dc‘scnptlon ! gh Mineralization y
B . . E . . . 1 g
(m) g | Rock Lithofacies §‘E 8| Scale Lithofacies Form|Width| din| & | &
300
[ 303.20
'"""”""” 20-30 B.S. dacite, dark-gray, fine massive, wk-lamination sul.v.
] b 3 3
won
[IIIN] F
La10 W E 3
[RI] d
[ F
[T F
|_315.80 A" ",L"u" AV. dacite, yellowish-gray coarse grain, wk-lamination F azv -
Woum B.S. pale-gray, wk-lamination, very-fine grain E azv
b E
Bl g
328 AR pale-gray, wk-lamination, very-fine grain
o
[T
[T
[T ]
agzeo (1 N0 brecclated, -> hyaloclastite worm-eat o
M.S. massive, fine grain | DR VBO coarse, lamination
F330 3 3
33000 — ——
Y.BO. brown massive fine
JS = S g | U PO S| " SRR [+ N VR R - S ——— 33308y ov.
o vvvvvv 4 m g 334.60 | piilow & VMS? -
vV oV 05 gzv
YRR AV,
[.340340.20, vy dacite, brecciated~ unclearly tuff
3 NV e —— -—_ SE e —_— —_— — — E o
VvV
MVVY
VvV
- VVVYy F 3
VYV AV.
NVVYV
VvV VY
856 VAR AR A
F_a5200 |V VvV MV __ dacite, breciated — hyaloclastite
VVvVvy 1
vvyvy AV,
3 VVVYVY " 3 3
| asz00_{vvvMd braciated — pillo, clastic E
VVVYV + b
VVVy AV, F
R AAN dacite, massive pl-ph 3 ]
b 38150 L vy o — c“o.ma -pheno-rare .
VVVy E
vVvVvy KD
1 VVVY b
VVVV
VvV AV. KA
vvvy E
370 VVVY 3
VYV VYV £ 371.70 | gnv massive "o tom |40 f KD
| araso_¥ VV V]| dacite, massive pl phenochyst-rich
VVvvy - —a e o —_— —]
AN
A A AcV- .
L ares0 [ w dacite, unclearly tuff .
YAVRVRY
VVVV AV. dacite, flow-st rhyolitic
F380100v vV V) 1| o 3 3
vV dacite, massive - '
Vvuvy 1
vV VYV E
I MVVYV - o
VvV
VVVY
VvV VY
-390 VvV AV. I pllotiAt S 1L [
VvV VY
ARA
VV VY 4
I vVVVYV £ F
VvV
NVVYV AV. daci 4 oy
vVvVvy BS e ssem
o
I v-1p B.S. black, talky massive
swaso W I
|-410 o [
[-420 - -
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Marrakech-Tekna Area, Kingdom of Morocco Shost No.: 1

HoleNoKH1A __ Locality: Khwadra__ Grid Coodinates: __400000N, 1200000 E _ Elevation: 120m__ Lengih: 500M  Inclination: 90° (406.20m - 420.60m)

. 3 inti Alteravion f Soati Analysi
Depth Column Dip g Description [,,!5,_.%% Mineralization :‘n ysiy
(m) g | Rock Lithofacies FE|§E| Scale Lithofacies Form|[Width| dip| £ |
300
020 b 3
nononou B.S. str. lamination, coarse-fine grain
]
3 nn 4 1
.11«1(:2.111 U] - 4
41240 M.S massive, flow-st 412.40 | yellowish B.0., weak flow strcture -
% AV, = L ;ﬁ% Qrading/revarse_grading, o grain ol v
S0 Ty v v v Ma : : O, pylcourea, hex T 1
417.50 AV. lastit
vvvvvvv AV. massive, wk-flow-st, pl-pheno, pale-gray
[-420 SRR L L

T
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Marrakech-Tekna Area, Kingdom of Morocco

Sheet No.: 1
(197.40m -320.00m)

Hole No.: §-2 Locality: SAF.SAFA_ Grid Coodinates: N, E_ Elevation: Length: Inclination:
Depth Column| Dip é Description ?,',ﬁ':g% Mineralization Analysiy
(m) g | Rock Lithofacies g EE Scale Lithofacies Form [Width| din § g
(795
197.40
—ormo AV porphyrliic. pale-gray, qtz-phena
200 Wononon AV, tuffceous, pale-gray, lamination, fine Tl E 5
ol L —
ANAARA volc.sed. | porphyriic lava : 203.00 | cal.v.
[ 20330 '""""""" AV, tffceous, pale-gray, fine Cunconform
F e T ] i fodoi, ple-griy. wiclaminaon, fine ~ ~ = T T 7 7 7T 77 1
W L pale-gray, sir fine E
NN E
2 [T E 10.0-210.1 | cal.v. 1 w0k
210 AR : 21002101 | cal.v.let o |10
. |"1|"u”||" b | 21252144 | Y BOHvercan 8
L T E 3
Lo 4
wnon 21820 | caLd
N [y | T SR b = - = o g e g e e e e o ae 4 8. . druse
i i it utfegos, argMific; breciated, pale-gray serée " " "1 Y| 21050 | cab v, (paralielamination)
- R tuffceous, massive, wk-lamination,
oW pale-gray, fine.
NN r
3 [T E L
T
nHHN
I
230 won 1 E L
231.00 “'/\“'15"7\"7\- - - d [coarsa—porphyritc, palegray ~ ~~ """ """~ "1
232.20 A AV, tutfceous, pale-gray, fine Linterfinger 23330 | qtz. v white jom | 70
- i F | 284.4-236.1 | qtzv. white-clear, no-sulfid 200m |60 |
'"""""“" 235.4-236.2 | qtz.v.net 1-2cm | 60 |
NN
o [T E 3
NN
o
oo
o u
unn
[T
RN :
F-250 naun - -
nnn
[T
Lo
3 o IR | 253.4-255.2 | qrvntwk 0.51cm| 40 |
F assao L lnhb - - - 3 g 1
LT I A AV. tutfceous, palegray, fine v interfinger 3
F 260 B (ayer?) b .
NN
T t
tnon
3 [ l 3 bropell Rt 3
TRV S Lo o e e e
TEN AN A d porphyrilic
Uiy AV. tutfceous, pale-gray qlz.v.ntwk zone
[ o070 1O | | W 11 1
NN F
ooy
I
b N E 3
Il
[T
NN
280 [T 2 3
o E
o E
IR
3 oo f A
RN
oo
o
290 [T E 3
I
Howol
N
T |
[N E
o b
NN E
300 o b 3
oo
wonn
RN
L By L 3
e
ononil
T
310 wH 3 2
[N
T .
d gradually
“A-"K"7\"—A— --- “ orphgrfig" ~— ~ - "~ " """ """ """ == ===
= _ 4 b giag.gne.paly-pl—pheno Cmetalglossy o 315.00 | qgtz.v. ntwi (brecciated) -
4 4060 8.
] 320.00 | cabpy
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Marrakech-Tekna Area, Kingdom of Morocco Sheet No: 2

Holg No.; S-2 Locality: SAF, SAFA Grid Coodinates: N, E_ Elevation: Length; Inclination: (320.00m ~445.00m)
i . e inti Alteration f ati Analysi
Depth Column Dip g Description ey Mineralization yain
(m) g Rock Lithofacies g gg g| Scale Lithofacies Form |{Width| din| & H
(320 3207 =] 0 BS. black, platy-pl-pheno, metai-glossy 3 320.00 | cal+ Py v
- L = P ]
a0 [=2= - 3
F : 333.00 | gtzv.ntwk
L340 : = E -
faso [ = 3 i
-360 = r &
 seeso £ = ! o . E 3018 | ey tayer af
AAAN AV, dacite lava. pale-gray, qz-pheno 367.20 | qtzv 20
AAAA
70 AA A
AAANA
AAAN
AAAA
[ AAAA E 3
NAAA
AAAN 3
49 N AAA
I [ f om : 3
NAAA
AAAA 38220 | quzv 10cm |20 |
NANA qayzv,nmk
X AAAN b 1
nAAA
AAAN { {
388.80 AAA unconform q
[ ag0 Fo =2 B.S. black,fine, no-lamination E 300.30 | Hew layersqz 2om |0 F
400 q E a
; E
- 1 E 40470 | qzv 3
sre == " v no-child-margin
swan MO AN, |porphyriti
o L= _ =] B.S.  |black, fine, no-lamination Enochidmargng | 3
1 3 3
4 b
E E
- v
s 8.8.sed. |broken zone £ 3
Ad& - g B.s

445
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Marrakech-Tekna Area, Kingdom of Morocco Shoot No:3

Hole No.: S-2 Locality: SAF. SAFA Grid Coodinutes: N, E_ Elevation: Length; 472m Inclination: (445.00m - 472.80m)
. e Tt Altration H {7ati Analysi
Depth Column Dip Description s[m?gi% Mineralization S:nynm
(m) Rock Lithofacies g’-‘é g4 Scale Lithofacies |Form Width{ain| £ | &
a7
> B.S. black, fine, broken zone t
447.60 i
 a49.30 + AV. pale-gray, wk-lamination, porphylitic, platy-pl-pheno £
[-450 E [
] B.S. black, fine, broken zone
[ 45270 g
E AV. pale-gray, pale-gray, wk-llamination, porphyritic,
I 4se.20 ptay-pl-pheno g -
457.80 B.S. black, fine, broken zons
456,60 AN porphylitic palegray, wk-fpamination, platy-pl-pheno 3
46023050 2 BS hlack, fine, hroken zane 4805 | quzad
AV. andesite, str-laminatlon, pale-gray pl-pheno. F
488.5-480.8 | qtz+duase brecclated
472.80
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Marrakech-Tekna Area, Kingdom of Morocco Sheet Nos {
(000 m -125.00m)

Hole No.CD27 __ Locality: Hajar Grid Coodinates: N, E_ Elevadon: Length: Inclination:
. d St Alteration T Tratt Analvs:
Depth Column| Dip Description ’m,,g% Mineralization Analy
. . B : . . .
(m) & | Rock Lithofacies g ig Scale Lithofacies Form |[Width| dip é’ g
Q
1 U] B.S.  |massive, brecclaled 240650 | breccated B.S. + filed py,cp
[
3 Wu R o F
ooy
oso [ 4 ! :
.. w4 i N
10 wnnn B.S. massive F o
[
[
nonoud s
3 ] E o
o
]
N
F20 o 3 -
[
oo E
0ot F
L
0wy
W
Wy
30 o o 3
I
]
N
3 R ] E F
[
IR
(N
40 N b ]
PO ™ d l
T B.S. fracture
[N massive
3 [ 1 E 3
47.00 iou iy tac .
[ B.S. massive layed M.S. 750 | qzv
no 49.00-50.00 | sul.v
F56 T E 37.00-50.00 [ layed M5,
nonn E
It E
WO E
3 [T F 3
non o E
smoe "N NN oy | ] 4
a0 60300, " " Toon - BS. tutfceous, flow-st, layed M.S. t ] 59.00-80.30 | layad M.5.(cp.py,palrich L
M.S. E 60.30 ¢ qiz.v. +py
3 60.30-86.35 | massive
88.35 rad —
87.50 Lo i 1lgrd = B8.S. fine
- ggep (M I M i |grad?_ B.S. B.S. str-diss~+M.S. , fine grain
[70_7040]V V V V[sharp— AV. rhyolite, ahyric E [
[N B.S. fine grain, gray 70.40 | py.v.
noon
nWHnn F
U |
oo
w o
o F
80 [ b 3
[T £
nny E
nononon
- 0oon b 3
]
[N
o
Loo [ E 3
0 E 4
[ 3
oo 4
3 noaon g E 3
Howown
wonow
]
o0 non i1
o
Wow o
10400 1L 00 1l | grad— v -
& HAanA BV. fine grain, gray E 3
1A B A
1A KA
sos0 I A A i
11011080 T " W A grad = BV c.tuff—~tuffbrec.{calcariaus) I o
AT A BV.? pumiceous tuff, or limestona?
aae [N AUAN
"" "" "" "[ B.S. fine grain, gray F
T 4
[
o
E 120 o E 2
]
(R
] 4
[T [T

Metal Mining Agency of Japan

A -32



Marrakech-Tekna Area, Kingdom of Morocco Sheet No.: 2

(125.00m - 250.00m)

HoleNo,:QD27 Locality: Haiar Grid Coodinates: N, E_ Elevation: Length: Inclination:
g 1nti Alteration . T -
Depth Column Dip é Description smﬂg% Mineralization A:lym
(m) g | Rock Lithofacies ELEE] Scale Lithofacies Form Width|di| & |
LN B.S. fine grain, gray
o
o
g
(130 o r 3
NI
T
NN
I I F 3
RN
I
IR
140 RN F 3
I
[T
nn
3 [T 3 3
L
N
[N
158 o
Luon
Woaon
L
2 wuwu 3 2
nonn
"W
nonn
F160161.00 1 1t it U} imagy, d 3 3
AEAD BV. tuff breccla, brecciated 3
A A F
ANAN 3
3 AllA 3 3
AILAD 3
Al A
ALA D 3
(170 ALA 3 . 3
ANA R 3
AA
ANA
LR
AlAN
ANA
AlLA g
(180 A A 3 3
AA
183,50 ) A il A 4 grad- 4 d
Al ATl A" tuficeous, flow-st 3
[ 18600 ) A Il A |l grad—y 3 3
AAAA B.V. Lava, porphyritic {pl:2mm)
AAA
AAAA
(190 AARA E -
AAAA
AAA
AAARA
I AAA E -
AAAA
AAA
" AAAA
260 AAA b
AAAA
AAA
AAAA
3 AAA E 3
AARAA
AARA
AAAA
210 AAA - o
AAAA 3
ANA }
AAAA 214.00 | qzv.
F ANA £ 3
AANA
AAA
AAAA
220 AAA I -
AAARA
AAA
AAARA
AAK
AAAA E
AAA
AAAA
|-230 AAA r o
AAAA
AAA
AANAA
3 AAA E 3
AARANA
ANA
AAAR
[-240 AAA - 3
AAAA
AAA
AARAA
3 AAA E -
AAANA 248.80 | qtzv. ntwk
AAA F
f 250 AANAA ~ A
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Marrakech-Tekna Area, Kingdom of Morocco Shoet No. 3

Hole No.CD27 Locality; Hajar Grid Coodinates: N, E_ Elevation: Length: Inglination: (250.00m - 340.60m)
o Tt Alteration : F— .
Depth Column| Dip Description ! v Mineralization A:.lym
(m) § | Rock Lithofacies EE 5| Scale Lithofacies Form|Width{dw| £ | &
[250 AANA BV. Lava, porphyritic (pi2mm} 3
AAA
AAAA
2 AAA E 3
AAAA
AAA E
AAAA £
260 ARA E 3
AANARA E
AAA E
AAAA
4 AAA E 1
: AAAA
ANA
AAANA
270 AR A 3 ]
AAAA F
AAA F
AAAA :
ADA
AAAA E
ANA 4
ANAR E
280 AAA E 3
AANAR
AAA
AAAA E 282.90 | qiz+ sulv
4 AAAA F [
AAAA 4
AAA
AAAA 3
200 AAA r |
AAAA
AAA
AAAAN
= AAA b b 3 [
28600 |, 5 o ) grad
ANA B.V. tuffceous
WA
ANA
368 AT
ANA
A 302.50 ! qzv.
ANA L
3 WA J : o : -
sozso_|[A WA 1] shwp t _
AAAA BV. Lava pophyritic (P:2mm) 307.50 | qtz.v. (sacoundary)
Lato ANA fm. b i
o |aaana
AAA
AAANA
4 ANA L 3
AAAA ! :
ANAA
AANA b
320 AAN E 3
AAAA 3
ANA .
AAAA
AAA
AANARN
NAAA
AAAA
330 AAN E 2
AANA 3
= canmatoy S :
. re A -0)-] .
- AA B.V. tuffceous (muddy) E cal.v
3 (] F L
AlLA
nau
AdLA
340340600 || A 1| hd h - 3
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Marrakech-Tekna Area, Kingdom of Morocco Shoot Now: 1

(0.00 m -65.00 m)

Hole Nu‘:GHg'l I.ocalig:Haigf Grid Coodinates: N, B Elevation: Lenpth: Inclination:
- ] CPe] Alteration i 1 i Analysi
Depth Column Dip g Description Gﬂ,ﬁqﬂ% Mineralization y
, . . B . . . | ¥
(m) g | Rock Lithofacies §E(5 5[ Scale Lithofacies Form|Width dip| £ | #
0 oo B.S. gray no.amina
o
L
3 nwonon E L
[
0on
(]
10.00 grad—
LAl A 8.\V. tuffceous, lamination E
1300 (W A Il Mgrad
S A A AR %T%I BY.
[ A A A NNR B.V. E 3
AAANA BV
18.80 grad
. KRN BV tve, porphyritic, flow-st, laminati 16.60-19.90 | Py diss
AAAA ¥
1980 |a o allmeg gtz-pheno, py-diss
20 ANAAA B.V. tuffceous
ﬁﬁ TETENtA 1 Qrag 5 e
va AA i h
AAAA
2480 | o o 0.ograd Y falocasile
850 (W NN Mgrag BV Tamination - ich
A RAN B.V. massive, porphyritic
E 2880 A A A lgrad
30 AR NH BV. massive, aphyric o 3
3200 AIIAuAnAu grad BS. T
] - pale-gray
3 I L L
IR
37'08 =ttt S 55 L WP
] B.S. een-gray, talky
40 I £ A
Enonu
0o
]
& 0o & 3
]
T
49.00 L W U N itree
58 vV Vv AV thyolite, massive
vV VY porphyritic(qtz-pheno:2mm, pl:imm)
vVVVYVy
VvV
o VVyVvyv e 3
vV VY
A
AR
565000
vV fracture | rhyolite fragmant rich
vv vy z0ne
VVVyY
84.00 "

.70 E -

T
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Marrakech-Tekna Area, Kingdom of Morocco
HoleNo:HS13  Locality: Hajar Grid Coodinates: N,

E_ Elovation:

Length:

Inclination:

Sheet No.: 1
(200.00m -325.00m)

Depth Column Dip

(m)

lmopemio g

Description

Alteration

Intensity

Mineralization

Analysis

Rock

Lithofacies

B
=

@O

3k

10}

E

Scale

Lithofacies

a

Form [Width] dip

500 AR a2

210

AV,

dacite, massive

donon
LI (4
iwn
)
[ Iy (!
e
- wan
[T
anu
(IR
an
Lnnon
o
L0
- o

247.00 LN

240

232.0-247.0
232.00
234.00

#9

243.00

LU U )
[N ]
i on

Biack, talky

mm%

Tl

Py layer

BY 188 (cut horizon)

Py layer

0
TR
nnn
3 o
nonn
R
RN
nowun
Wb
[T
N
3 N
T
I
T
0
o
nowon
I
)T | O T}

-260

o
LR
L
Wt
L nnn
o
[ T |
L [T
LI (I
U (I (It
o
ok
o
o
[

280

<

T

B.S.

Lamination-rich, pale-gray

3 ooy
206.00 . jarad
[T

L

B.S.

Lamination - quartzite

TreYeTe%e%e

M.S.

Tine

301.0-302.0

0K dsharp

302.0-303.0

. B
fan
e
Lo
LU
Lo
o
o
- g
Lo
i
L
nonon
o
LU I T |
Lo
| T | I 1)

[ato

[-320

B.S.

| magsive
Black, talky

\ARA 1

fina — I d, b.g.-frgmant
muﬁ
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Marrakech-Tekna Area, Kingdom of Morocco Sheet No.: 2

HoleNo:HS13  Locality: Hajar Grid Coodinates; N E_ FElovation: Length: Inclingtion; (325.00m - 400.80m)
By s otd Altoration ] i f S
Depth Column Dip a Description s,m;,% Mineralization Analysis
(m) g | Rock Lithofacies Egg_g Scale Lithofacies Form Width|dn| £ | 3
(325 ) B.S. Black, talky
nmnuu
[T ]
330 o L 3
]
[T [ 1
(0 n
- i uo F 3
Inan
e won
I Hnn
340 o b ]
uonn
o u
T
2 W 3 3
(nBnn
o
0o
F-350 T | o |
LI}
W
IR
- I n - . 3
[T
[{0 I | B 1§ F
0o
360 WounH E E
[ |
(LI I [
. b
oo b i
3 Lo
366,00 [ER I J iR
VvV VY AV. porphyritic porous
-370 vV VY b .
NyVvy l
37300 I VV VY L
NVVYV AV. porphyritic massive
VVYVY
vVVVvVYy
NVVY
380 VVVV E [
VVvVy
vvv Vv
NVVYVY
- VvV y - -
VNVVYy
vvvy F
NVVY
-390 VvV VYV E 9
vVVYVvVYy
VVV ¥
N VVY
[ vVVvVVvy - "
NVVY
vVvvy F
NVVYyY
400 VIV
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Marrakech-Tekna Area, Kingdom of Morocco SheetNo.: 4

HoleNo:HS25  Locality: Hajar Grid Coodinates: N, E_ Elcvation; Length: Inclination; (286.50m - 332.00m)
2 1nti Alteration H iatt U
Depth ColumrJ Dip Description s,..,..g% Mineralization (Anulysis|
(m) § | Rock Lithofacies S scale Lithofacies __|Form Widitya| £ | %
280
{290 ) b i
| 206.50 3 ]
. woma B.S. flow-st. sandy, medium graln

[ TR

300,44 00 o H non E 02
B.S. tuffceous, M.S. layer 301‘0—303.01 ME Tayer

UL P - E
55560 M:5——| flow-at 304.0:3080 | flowsl, sendy
’ M.S. |flow-sl, breccia 1 378.03180 | fiow-ai, brecciaiad
000 RIS _ Mot b
M.S. flow-st 3 300.0-314.4 | flow-st, layer, gy
-310 r: 209 [
E
. frac
:ﬂﬁ:ﬁ DS 7+ 1184 T EEIv, ITAGMENLY
M.S. sandy 3 315.0-319.0 | masaive, sandy, flow-st
19 ,I, 3
 AD0320.40) M.S. Towst E 314.0-3204 | fow-st(B.8., qiz fragment) [
Pavil Eg-—— Fre gt fiow-st{irreguiar b.s. fragnant)
bvvy AV, aphyric, dacia lava lfcecus qEz-vewnet t2.v.net 1-T0mm |/
MRS AV. brecciated, gtz-phenc-broken akz
225,00
vy AV. massive, aphyric, tuffceous qz.v. 1-10mm
327.00 [V V VvV
I""”"""" B.S. mdy + quartzite
o Wi
g0 I W NN 4
¥ S E
S B TRW
o .9, caous M.S. layer 301.0-303.1 | M.S. layar
30910 1y y y y| frac 3
AAAA AV. porphyritic brown gtz-pheno?
L AAAN b L
NAAA
ANAN
AAAA
30340 A_AA frac
TR M.S. layer — sandy 303.40-45 | flow-gt (tuff ragment)
30350 fy iy frac 303.45-50 | sandy, flow-st
AAAA AV. porphyrltic brown gtz-pheno? 3
4 ANAN b 3
AAAA

30370 A A A frac

{racture zone
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Marrakech-Tekna Area, Kingdom of Morocco Sheot Nox 1

Hole No;: A2G480  Locality: Girid Coodinates: N, E_ Elevaiion: Length: Inclination; (144.80m -270.00m)
Description Alisration Mineralization Analysis

Hela g
Rock Lithofacies E‘g 8| Scale Lithofacies Form [Width) dip 3“5 g

Depth Column Dip
(m)
[145

HOREI0

148.80

150 B.S. schist + quartzite 148.5-155.0 | py layer 3
turbldite

155.00

[-160 - -

4
>
-

TrrrTrTTT

[-180

T

[-200 F L

210 ' £ 3

230 F -

240 : E L.

250 F 3

-260 = 2

270
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Marrakech-Tekna Area, Kingdom of Morocco Shoat No: 2

Hole No.: A2G480  Locality: Grid Coodinates: N E  Elevation: Length; Inclination; (270.00m -395.00m)

Description Alieration Mineralization Analysis

Intensit
[ ;
Rock Lithofacies g [ﬁ Scale Lithofacies | Form|Widthjun| & |

Depth Column Dip
(m)

270

wopsmI0 §

280 - L
281.50 i
B.S. schist + quartzite , folding qzv. F0cm

A b

-300

|-a10

T

330 2 3

-360 E L
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Marrakech-Tekna Area, Kingdom of Morocco Sheet No.:3
Hole No; A2G480 _ Locality: Grid Coodingtes: N B Elevation: Length; Inclination: (395.00m —410.00m)
Depth Column Dip é’ Description ‘}},ﬁ',‘,‘é,‘% Mineralization [Analysiy
. . g . . . 2
(m) § | Rock Lithofacies E" (28| Scale Lithofacies Form|Width{ai| & | ¥
355
F400491.00l 3 3
B.S. schist + quartzite qtz.v. + sulv
405.00
410
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Marrakech-Tekna Area, Kingdom of Morocco

SheetNo.: 1

A -42

Hole No:FZ13 Locality: Frizen Girid Coodinates: N, E_ Elevation; Length: Inclination: (30-25 m —150.00m)
o inti Alteration 1 i B .
Depth Column| Dip Description ,_m_g!ﬂ"% Mineralization Analysis
. . BEIBE . . . 4
(m) € | Rock Lithofacies §eiga| Scale Lithofacies Form {Widthj dip| & g
30.25 "v"v"v"v AV, massive, strong siliceous dacite
Vvvv 33.10-23.70 wlv(dd—- i~ op =
M40 Ly vy 3200 | S fff'_'h-.gam-"?zg );ﬁ"lﬂg
[ NVVV AV, aphyric, strong siliceous palegreen-gray P 34.35 | sul.v — post-gtz.v.
VV VY AV. ric, strong silicecus, pale-green-gra) E py-diss — platy
VVVV ath 9 pale-green-aray £ post-gtz.v.
VvV pydiss — platy
40 Vvvy pos! ’9‘2 - . " - -
41.25 daclte
4230 (V7 Y AV, flow-st. dacite, brecciatad oy g2y S
440 NV VY AV. flow-st. dac fracture zone 44.2-43.0m:ser 1 _E%::g'n PR —audrias
500 lv"v“vuv AV, dacite, gtz-pheno-platy - 44.40 | sul.v.subqzpy — chl -
] VYV AV. dacite, qtz-pheno-platy-str. 48,05 | sulv
NVVYV
VvV VY
S 3 5000 | sulv. (gl 5p — cp, py — qizibiack) 3
VVVYy
. d
5320 - ¥“.‘<"lv"l 8;-'23 XV BIE0 " suly. Ty —cal
VvV ANV dacite; qtz-pheno-rare 55.00 .,.:..._w
VvV VY By ~ quzv.
NVVYV 57.00 mlv(gl <p)
soo00l YV VY
60 vVVvYy AV, dacile, qiz-phena-bigger 63.00 | q2v.
VvV VY 64,00 | sul.v.
VvV £ 668.30 | qtz.v.
8420 |\ y y igrad 4
- gezp NV VYV grad AV. dacite, aphyric F a
67.30 |y agr s AV Taysred tulf sul layer
vVVVY AV. dacite, massive, aphyric 67,00 | qzclearswht, sulv.
] VvV E 8p— qtz
|70 VVYVV E -
VvV oy E
VVVY o 73.00 | qtzv.
Y
F NVVYV - -
VvV
VVVYy
A"
-80 A2
VvV t
a0 1007
- ss70 v vy v AV, daclre gtz-pheno F 3
A AV. tuffceous
ViV v
PIRVRVRY
L 0p—90.001 L\t
100 = -
N
[o]
N 4
C
[o]
R
110 E E 3
120 = [
[ 126,00 v E I
b "' i B.S. schisty + quartzite 3
I F
135130.00 Nl 120.80 | leyerad py
Enonon quartzite-rare
b 13240 iy gy oy g
| 15340 4 BS. quaritg = muddy
|" n B.S. massive
L jasgo [N M H N b 3
M.S layed 135.6-140.25 layerad M.5.
]
massiva
sharp M.S. massive F 3
[Tl B.S. massive black 4
b E
& oo F [
]
WoHonon
[T
E150 [l E 9
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Marrakech-Tekna Area, Kingdom of Morocco Sheet Now: 4

Hole No.: FZ12 Locality: Frizen Grid Coodinates: N E_ Elevation: Length: Inclination: (7.10_m -80.00 m)
g Tyt Alteration T P .
Depth Column Dip Description E,,,g,,g% Mineralization Analysis
(m) § | Rock Lithofacies E,é{g_:—: Scale Lithofacies Form Width) di| & | 3
0
7'10 VI T
Wi v i ('(‘)'t\;.) tuffceous, pale-gray
L10 viwvi vl - [
FRVRVIRV] F
VIl F
W vii i vl E
3 vt vI E 3
Wi vit i vl
i i v F
W i vi vl
koo v VI 3 3
Vi vl i vl
Vit v
2340 g v 2 3
. VLWL ML AV, tutfceous
W Vil v v {Qar) Rhyolitie tuff firagment-rich
R R
ViV i i .
= VR t 3
vl vi il
ViV Vi
TR R
3 i Vil vt E [
Mt i vi vl
Vit Vil it
W VI VI v
40 Vi Vi it E [
VI vil viE vl
i v vt
VRV IRV .
a URVRY r [
Vi v i W
Vi v
49,00 Mt Mi_wil Vi +
5o VI AV argillceols
so00 MIVIVEW oo (Qt?) mds Hragment-rich, brecciated, volcanic
M.S. contact:porphyritic andesite, Scm:fracture
(tracture) | Ser.alteration— porgusﬂon
[ 58.00 frce- Cp+py-megacrystal: indary sedi t 2 9
57.00 M.S.  [massive, pafe-gray
RN B.S. muddy
[ l
8000 |y i _y |
MlS. salndy
8290 B.S.__ sandy, argiiicecus
M.S. massive muddy fragment
707080 KX % F -
o u B.S. schisty + quartzite
[T
[T
LLLEN{ B 1}
s
NN
W
80 SR d £ 3
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Marrakech-Tekna Area, Kingdom of Morocco Sheot No.: 1

HoleNo:FZ10 Locality: Firizen Girid Coodinates: N, E_ Elgvation: Length: Inglination: (29.80 m - 100.00m)
| g Descripti Alteration Mineralization Analysis]
Depth Column Dip | § escription Ingosly - ys
(m) g | Rock Lithofacies EE E‘g. Scale Lithofacies Form Width/dip| £ | 8
25 3 g -
952280
i anu B.S. Lamina, massive
[Tl
o
[ bnonu P 3
sam0 | MMM
T " T " w " m 0 BS. Lamina, layered-sulfide-rich Tayered sutfide-rich
[ (TR f 3
40 0o
] 4
N
[ IR b 3
4600 {q 00
R B.S. Lamina, + quartzite-rich
[Tl
|
56 ORI
[IN AT
0o 53.40 | qzv.
2 ] E 5
oo
s2.70 NI W0 57.70 | gzv.
i W B.S. layered tuff
Lnnn E i
60 o
[T ] 62.00 | qzesulv.
8380 il i I _u[ grad
3 e B.S. massive P 3
o g
(T
0o n
2 (T ] 4 3
70 oW onou 1
ALK
lnll m " """ BS. tuffceous (soft + hard alten)
wnonon L— tuticeous (soft + hard aiten)
T
o0 ‘
1 IR | P 3
80 [T
IRl
84.00 I
3 RN 8.S. Lamina + quartzte + py layer E sul.layer rich 3
nonu
[T
gpoo (M NN
90 - L
60
3
-
£
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Marrakech-Tekna Area, Kingdom of Morocco Shoet Now: 4

Hole No.: FZ03 Locality: Frizen Grid Coodinates: N, E_ Elevation; - Length: Inclination; (90.00 m ~170.00m)

Depth Column Dip g Description Ay Mineralization Analysis
. z

(m) g | Rock Lithofacies §E E.: Scale Lithofacies Form Width|dip E &
B.S. schisty (soft / hard alten)

191

L 90 £ a

100 o -

BN
e
D

F120 F o

130 F 3

schisty quartzite-rich

138.80 | qtz.v +py
[-140 o -

150 - 9

(66

170 r L
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Marrakech-Tekna Area, Kingdom of Morocco Sheet No.: 1

(98.40 m -111.70m)

Hole No. FZ02 Locatity: Friezen Girid Coodinates: N, E_ Elevation: Length: Inclination:
! Mineralization Analysis

Scale Lithofacies Form [Widthl e & | %

Depth Column
(m)

90

Dip é Description
g | Rock Lithofacies

B.S. schisty (hard / soft alten)

110 E o
111.70 E

120 g
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Marrakech-Tekna Area, Kingdom of Morocco Sheet Now 1

Hole No;FZ14 Locality: Frizen Grid Coodinates: N, E_ Elevation: Length: Inclination; (000 m -50.00 m)
o inti Alteration . R U
Depth Column| Dip a | Description G‘E‘?!?,’-~ Mineralization r;....,..
. El H
(m) § | Rock | Lithofacies g’-ﬁ 52 Scale Lithofacies Form |Width/dip| &. | &
0 AAAA AV, rhyglite. massive 3
ANAN
AnANAR
. ANAN E
NAANA
AANAN
NAANA
Lo AAAN E 3
NAAA
AAANN
nNAANA
3 AARAN 4 3
NAARA
AAAN
NAAA
[-20 AANANN E 1
NANA
AAAN
AAAA d J
Nl AL AL AL AN tuficeous
ANlLAL AL
Al NI'NI NI J
30 |“||"u"||" 8.S. pale-gray - "
L3 |
IS ]
- oo k. [
e
o
o
L 40 [T L 3
N
-50
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Appendix 2. Sample List
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Appendix 3. Photomicrographs of Thin Sections
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Sulfide Ore Minerals
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LEGEND OF MINERALS

po pyrrhotite
py pyrite

cp chalcopyrite
sp sphalerite

gl ' galena
mc marcasite
mg magnetite
hm hematite

cv covellite

‘ac acanthite

st stannite

qt quartz

pl plagioclase
cb carbonate minerals
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Appendix 4. Microscopic Observation of Thin Sections
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Analysis of Polished Thin Section
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Analysis of Polished Thin Section
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Analysis of Polished Thin Section
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Analysis of Polished Thin Section

Mine name

Draa Sfa

Draa Sfa

Draa Sfa

Draa Sfa

Draa Sfa

Draa Sfa

Hajar

Hajar

Hajar

Hajar

Altered minerals

sericite

clay minerals

Primary minerals

hornblende

augite

plagioclase

quartz

Ore minerals

stannite

acanthite

covellite

hematite

illmenite

magnetite

marcasite(exfolia

marcasite

arsenopyrite

pyrrhotite

pyrite(euhedral)

chalcopyrite

galena

shpalerite

A

o

A

02MRN 084

02MRN 085

02MRN 086

02MRN 087

02MRN 088

02MRN 089

02MRN 094

02MRN 095

02MRN 096

02MRN 097

A -184




Analysis of Polished Thin Section
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Analysis of Polished Thin Section
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Analysis of Polished Thin Section
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Analysis of Polished Thin Section
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Analysis of Polished Thin Section
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Analysis of Polished Thin Section
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Analysis of Polished Thin Section
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Appendix S. Results of X-ray Diffraction Analysis
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MMAJ X-ray diffraction analysis
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Appendix 6. Results of Chemical analysis
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Results of Chemical analysis

Volcanic Rocks
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Table ) Results of chimical analysis of igneous and other rocks of Tekna-Marakech area (major elements)

Sample No. 02MRS15 02MRS16 02MRSI13 02MRS17 02MRS33  02MRSI 02MRS4  02MRS18  02MRS6  02MRS11  02MRS8
Locality K Aicha K Aicha Jubilet Hajar Drasfar Khwadra Khwadra Hajar Khwadra Jubilet Safsafa
Drillhole No KA25 KA25 CDC27 KHS3 KHS1 CDC27 KHS3 S2
Rhyolite Rhyolitic Rhyolitic Tonalitic

Rock name Dolerite Dolerite Dolerite (Andesite)  Tuff Rhyolite Rhyolite Rhyolite Rhyolite Tuff mylonite
Si02(wt%) 46.81 48.77 48.93 58.18 64.55 66.89 68.50 68.51 71.22 77.59 65.84
TiO2 2.23 1.64 1.64 0.94 1.02 0.39 0.31 0.34 0.36 0.22 0.48
AI203 13.09 15.04 14.66 15.41 17.25 14.40 13.75 14.24 13.59 11.85 10.61
Fe203t 13.65 10.69 11.11 11.78 5.48 6.92 6.45 3.47 4.44 2.12 2.83
MnO 0.30 0.18 0.21 0.15 0.07 0.12 0.11 0.11 0.12 0.02 0.19
MgO 9.58 7.76 7.91 3.89 1.55 1.44 1.37 1.42 0.81 0.11 1.13
CaO 8.94 10.93 11.26 2.84 1.33 1.27 3.18 3.30 2.49 1.70 6.53
Na20 1.67 1.57 1.44 1.22 0.91 2.88 0.96 2.26 2.29 3.57 2.74
K20 0.25 0.55 0.47 1.60 3.41 2.59 2.74 2.52 1.93 0.33 1.12
P205 0.30 0.15 0.13 0.20 0.13 0.04 0.04 0.08 0.04 0.02 0.12
LOI 2.18 1.51 1.18 2.53 2.93 1.59 1.29 2.46 1.12 0.65 6.74
Total 99.00 98.79 98.94 98.74 98.63 98.53 98.70 98.71 98.41 98.18 98.33
Sample No. 02MRS2 ~ 02MRS3  02MRS5  02MRS34  02MRS12
Locality Safsafa Safsafa Safsafa Drasfa Jubilet
Drillhole No S2 S2 S2 DSF15

Tonalitic Tonalitic Tonalitic Taffacios Sandstone
Rock name mylonite mylonite mylonite slate hornfels
Si02(wt%) 66.36 69.02 71.68 72.72 72.87
TiO2 0.36 0.21 0.28 0.34 0.47
AI203 9.78 8.26 9.46 12.58 8.66
Fe203t 3.38 1.84 1.79 4.33 6.06
MnO 0.23 0.20 0.14 0.06 0.16
MgO 2.10 0.76 0.71 1.98 2.83
CaO 4.99 7.93 5.29 0.34 5.54
Na20 3.25 2.37 2.96 291 1.10
K20 1.33 0.82 0.82 1.10 0.39
P205 0.08 0.06 0.08 0.10 0.06
LOI 7.06 7.18 5.01 2.01 0.54
Total 98.92 98.65 98.22 98.47 98.68
Table) Recalculated results of chimical analysis of igneous rocks of Tekna-Marakech area (major elements)
Sample No.  02MRS15 02MRS16 02MRS13  02MRS17  02MRS33  02MRSI1 02MRS4  02MRSI18  02MRS6  02MRS11  02MRS8
Si02(wt%) 48.35 50.13 50.05 60.47 67.45 69.00 70.32 71.18 73.21 79.56 71.89
TiO2 2.30 1.69 1.68 0.98 1.07 0.40 0.32 0.35 0.37 0.23 0.52
AI203 13.52 15.46 15.00 16.02 18.02 14.86 14.12 14.79 13.97 12.15 11.59
Fe203t 14.10 10.99 11.36 12.24 5.73 7.14 6.62 3.61 4.56 2.17 3.09
MnO 0.31 0.18 0.22 0.16 0.07 0.12 0.11 0.11 0.12 0.02 0.21
MgO 9.89 7.98 8.09 4.04 1.62 1.49 1.41 1.48 0.83 0.11 1.23
CaO 9.23 11.24 11.52 2.95 1.39 1.31 3.26 3.43 2.56 1.74 7.13
Na20 1.73 1.61 1.47 1.27 0.95 2.97 0.99 2.35 2.36 3.66 2.99
K20 0.26 0.57 0.48 1.66 3.56 2.67 2.81 2.62 1.98 0.34 1.22
P205 0.31 0.15 0.13 0.21 0.14 0.04 0.04 0.08 0.04 0.02 0.13
tatal 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Sample No.  02MRS2 ~ 02MRS3 ~ 02MRS5  02MRS34  02MRS12
Si02(wt%) 72.24 75.46 76.90 75.39 74.25
TiO2 0.39 0.23 0.30 0.35 0.48
AI203 10.65 9.03 10.15 13.04 8.83
Fe203t 3.68 2.01 1.92 4.49 6.17
MnO 0.25 0.22 0.15 0.06 0.16
MgO 2.28 0.83 0.76 2.05 2.89
CaO 5.43 8.67 5.67 0.35 5.64
Na20 3.54 2.59 3.18 3.02 1.12
K20 1.45 0.90 0.88 1.14 0.40
P205 0.09 0.06 0.09 0.11 0.06
tatal 100.00 100.00 100.00 100.00 100.00

A-211



Table) MORB(ave) normalised LIL and HFS elements aboundance

MORB 02MRS15 (K Aicha) 02MRS16 (K Aicha) 02MRS13 (Jubilet) 02MRS15 (K Aicha) 02MRS16 (K Aicha)
(ave) abundance normalized abundance normalized abundance normalised abundance Normalised abundance normalised
Sr 120 181 1.508 140 1.167 131 1.092 181 1.508 140 1.167
K20 0.15 0.25 1.667 0.55 3.667 0.47 3.133 0.26 1.733 0.57 3.8
Rb 2 6.6 33 26.9 13.45 14.4 7.2 6.6 33 26.9 13.45
Ba 20 120 6 54.6 2.73 265 13.25 120 6 54.6 2.73
Th 0.2 2 10 1 5 1 5 2 10 1 5
Ta 0.18 0.5 2.778 0.5 2.778 0.5 2.778 0.5 2.778 0.5 2.778
Nb 35 6 1.714 3 0.857 2 0.571 6 1.714 3 0.857
Ce 10 35.6 3.56 16.6 1.66 12 1.2 35.6 3.56 16.6 1.66
P205 0.12 0.3 2.5 0.15 1.25 0.13 1.083 0.31 2.583 0.15 1.25
Zr 90 178 1.978 113.7 1.263 92 1.022 178 1.978 113.7 1.263
Hf 2.4 5 2.083 3 1.25 3 1.25 5 2.083 3 1.25
Sm 33 7.1 2.152 3.9 1.182 33 1 7.1 2.152 3.9 1.182
TiO2 1.5 2.23 1.487 1.64 1.093 1.64 1.093 23 1.533 1.69 1.127
Y 30 52.5 1.75 34 1.133 323 1.077 52.5 1.75 34 1.133
Yb 3.4 5.2 1.529 3.5 1.029 3.3 0.971 5.2 1.529 3.5 1.029
The data for MORB(ave) are taken from Shyudo and Osanai(2002).
02MRS13 (Jubilet) 02MRS17 (Hajar) 02MRS33(Drasfa) 02MRS8(Safsafa) 02MRS2(safsafa)
abundance normalised abundance normalised abundance normalised abundance normalised abundance normalised
Sr 131 1.092 173 1.442 85.2 0.71 161 1.342 167 1.392
K20 0.48 32 1.66 11.067 3.56 23.733 1.22 8.133 1.45 9.667
Rb 14.4 7.2 50.3 25.15 157 78.5 84.1 42.05 49.5 24.75
Ba 265 13.25 559 27.95 667 33.35 472 23.6 655 32.75
Th 1 5 18 90 16 80 21 105 6 30
Ta 0.5 2.778 1 5.556 1.3 7.222 0.9 5
Nb 2 0.571 15 4.286 19 5.429 11 3.143 6 1.714
Ce 12 1.2 96.1 9.61 94.4 9.44 53.7 5.37 48.4 4.84
P205 0.13 1.083 0.21 1.75 0.14 1.167 0.13 1.083 0.09 0.75
Zr 92 1.022 322.7 3.586 240.4 2.671 459.4 5.104 193.4 2.149
Hf 3 1.25 9 3.75 7 2917 15 6.25 6 2.5
Sm 33 1 9.4 2.848 7.6 2.303 4.5 1.364 43 1.303
TiO2 1.68 1.12 0.98 0.653 1.07 0.713 0.52 0.347 0.39 0.26
Y 323 1.077 51.8 1.727 31.5 1.05 78.3 2.61 20.7 0.69
Yb 3.3 0.971 5.2 1.529 3.3 0.971 2.1 0.618 1.9 0.559
The data for MORB(ave) are taken from Shyudo and Osanai(2002).
02MRS1(Khwadra) 02MRS4 02MRS18 02MRS3 02MRS6
abundance normalised Khwadra  normalised Hajar normalised Safsafa normalised Khwadra  normalised
Sr 127 1.058 121 1.008 214 1.783 384 32 161 1.342
K20 2.67 17.8 2.81 18.733 2.62 17.467 0.9 6 1.98 13.2
Rb 86.9 43.45 132 66 68.1 34.05 333 16.65 84.1 42.05
Ba 1115 55.75 678 33.9 982 49.1 394 19.7 472 23.6
Th 22 110 20 100 23 115 5 25 21 105
Ta 0.9 5 0.6 3.333 0.9 5 0.9 5
Nb 12 3.429 8 2.286 11 3.143 4 1.143 11 3.143
Ce 108.5 10.85 89.9 8.99 158 15.8 34.7 3.47 100.5 10.05
P205 0.04 0.333 0.04 0.333 0.08 0.667 0.06 0.5 0.04 0.333
Zr 493.8 5.487 442.7 4919 260.3 2.892 150.7 1.674 459.4 5.104
Hf 15 6.25 14 5.833 9 3.75 5 2.083 15 6.25
Sm 11.9 3.606 9.8 2.97 11.7 3.545 32 0.97 10.3 3.121
TiO2 0.4 0.267 0.32 0.213 0.35 0.233 0.23 0.153 0.37 0.247
Y 87.5 2917 61.3 2.043 51.7 1.723 17.6 0.587 78.3 2.61
Yb 9.9 2.912 7.8 2.294 5 1.471 1.6 0.471 9 2.647
The data for MORB(ave) are taken from Shyudo and Osanai(2002).
02MRS5 02MRS34 02MRS12 02MRS11
Safsafa normalised Drasfa normalised Jubilet normalised Jubilet normalised
Sr 350 2.917 104 0.867 224 1.867 366 3.05
K20 0.88 5.867 1.14 7.6 0.4 2.667 0.34 2.267
Rb 34.8 17.4 49.8 249 14.5 7.25 8.8 4.4
Ba 402 20.1 188.5 9.425 152.5 7.625 415 20.75
Th 5 25 26 130 9 45 28 140
Ta 1.2 6.667 0.7 3.889 1.9 10.556
Nb 5 1.429 16 4.571 9 2.571 27 7.714
Ce 44.7 4.47 114 11.4 57.9 5.79 181.5 18.15
P205 0.09 0.75 0.11 0.917 0.06 0.5 0.02 0.167
Zr 213.2 2.369 245.6 2.729 285.6 3.173 391.5 4.35
Hf 6 2.5 9 3.75 8 3.333 16 6.667
Sm 3.6 1.091 12.5 3.788 5.2 1.576 213 6.455
TiO2 0.3 0.2 0.35 0.233 0.48 0.32 0.23 0.153
Y 15.7 0.523 80.4 2.68 259 0.863 134 4.467
Yb 1.8 0.529 8.3 2.441 2.4 0.706 15.6 4.588

The data for MORB(ave) are taken from Shyudo and Osanai(2002).
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Results of Chemical analysis

Sedimentary Rocks
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Table— ) Result of Whole rock analysis of Sedimentary rocks

Sample No. 02MR-K001 02MR-K002 02MR-K003 02MR-K004 02MR-K005 02MR-K006 02MR-K007 02MR-K008 02MR-K009 02MR-K010 02MR-K011 02MR-K012
Locality Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra

Scihst Shale Shale Shale Hornfels Schist Schist Schist Shale Shale Schist Shale
Si02 67.99 67.66 66.67 41.18 70.7 60.3 39.51 59.35 64.29 71.93 57.35 62
A1203 13.4 15.88 12.53 20.88 11.94 17.25 28.8 16.9 16.93 12.1 18.12 13.55
Fe203 7 3.61 8.3 18.04 6.88 8.38 11.32 7.02 5.34 4.69 7.54 8.74
CaO 2.18 4.62 1.21 0.41 0.58 0.28 0.29 2.57 1.56 3.06 4.16 3.12
MgO 1.96 0.65 1.98 5.55 1.36 2.84 2.94 2.51 1.81 1.78 2.31 2.7
Na20 0.76 2.66 1.19 3.13 0.32 1.78 0.34 1.86 2.01 1.72 3.07 1.87
K20 3.11 1.5 2.9 2.7 2.93 3.24 7.99 2.86 2.81 1.7 2.37 2.12
Cr203 0.03 0.02 0.04 0.01 0.03 0.01 0.02 0.01 0.01 0.03 0.04 0.02
TiO2 0.68 0.36 0.71 1.26 0.62 1.01 1.82 0.96 1.03 0.61 1 0.77
MnO 0.23 0.07 0.09 0.1 0.07 0.12 0.08 0.18 0.07 0.09 0.14 0.17
P205 0.13 0.05 0.16 0.25 0.12 0.13 0.19 0.17 0.1 0.11 0.16 0.14
SrO <0.01 0.02 0.01 0.01 <0.01 0.01 0.01 0.02 0.05 0.03 0.03 0.03
BaO 0.07 0.08 0.04 0.07 0.04 0.07 0.12 0.09 0.07 0.04 0.05 0.04
LOI 2.24 1.5 3.43 6.25 3.99 4.03 6.25 4.63 3.14 1.77 2.94 3.61
Total 99.79 98.68 99.26 99.84 99.58 99.45 99.67 99.13 99.23 99.67 99.27 98.89
FeO 5.92 3.02 6.43 13.9 5.53 6.63 6.75 5.85 4.5 4.12 6.18 7.14

Sample No. 02MR-K013 02MR-K014 02MR-K015 02MR-K016 02MR-K017 02MR-K018 02MR-K019 02MR-K020 02MR-K021 02MR-K022 02MR-K023 02MR-K024
Locality Khwadra ~ Khwadra ~ Khwadra ~ Khwadra ~ Khwadra  Sabsafa Sabsafa Sabsafa Sabsafa Sabsafa Sabsafa Kerkoze

Shale Schist Shale Schist Slate Slate Slate Schist Slate Shale Schist Shale
Si02 61.88 55.72 66 59.25 63.62 51.09 50.6 49.57 59.61 52.21 56.75 62.56
Al1203 17.49 20.64 9.24 19.8 17.49 20.7 13.09 13.81 17.78 16.55 19.61 17.6
Fe203 7.04 7.64 9.47 5.82 5.74 8.82 7.04 6.31 3.36 5.21 443 5.26
CaO 1.91 0.86 2.23 1.35 0.91 0.67 10.07 7.57 0.89 4.12 0.71 3.66
MgO 2.14 2.33 5.93 23 1.91 4.07 3.54 3.13 2.32 29 2.18 1.98
Na20 2.14 0.98 0.82 2.96 1.05 1.44 0.5 0.87 2 1.73 1.47 438
K20 2.66 438 1.42 4.04 4.36 4.44 2.61 3.56 3.92 3.49 4.67 0.58
Cr203 0.02 0.02 0.15 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
TiO2 1 1.14 0.46 1.04 1.04 0.99 0.59 0.66 0.78 0.87 1.03 0.9
MnO 0.11 0.13 0.13 0.15 0.09 0.07 0.45 0.44 0.02 0.06 0.01 0.02
P205 0.13 0.17 0.13 0.17 0.11 0.18 0.13 0.11 0.14 0.24 0.18 0.17
SrO 0.04 0.02 0.01 0.01 0.01 0.03 0.05 0.03 0.02 0.03 0.02 0.07
BaO 0.06 0.07 0.03 0.08 0.09 0.27 0.16 0.22 0.51 0.46 0.61 0.02
LOI 3.2 5.19 3.33 2.93 2.9 5.72 10.6 12.45 7.03 10.9 8.2 2.48
Total 99.8 99.3 99.36 99.91 99.34 98.5 99.44 98.75 98.41 98.78 99.89 99.68
FeO 5.92 5.98 6.75 4.25 4.63 7.2 5.21 4.25 2.32 3.28 2.83 4.05

Sample No. 02MR-K025 02MR-K026 02MR-K027 02MR-K028 02MR-K029 02MR-K030 02MR-K031 02MR-K032 02MR-K033 02MR-K034 02MR-K035 02MR-K036

Drillhole No Surface Surface Surface Surface Surface Surface Surface KA25 KA25 KA25 KA25 KA25

Shale Sandstone  Shale Shale Shale Sandstone  Limestone Slate Shale Shale Shale Shale
Si02 62.58 75.81 61.01 56.77 61.84 67.15 11.13 67.41 59.29 57.29 60.1 61.23
Al1203 17 7.28 15.54 20.74 14.06 8.58 2.81 14.16 19.07 18.05 14.38 15.25
Fe203 6.52 8.18 10.94 6.79 7.69 2.71 2.34 6.11 6.57 7.53 11 8.65
CaO 0.94 0.92 1.46 0.11 7.59 8.59 44.39 0.92 1.31 2.7 0.43 0.54
MgO 1.64 1.82 1.47 1.61 3.13 0.89 1.82 2.29 2.43 2.24 1.73 3.9
Na20 1.35 0.83 4.62 0.28 2.27 0.73 0.12 0.57 1.29 1.09 0.58 0.91
K20 3.29 0.21 0.31 4.88 0.44 2.94 0.4 3.38 4.42 3.87 391 2.97
Cr203 0.02 0.02 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.02 0.02
TiO2 0.98 0.44 0.85 1.1 0.79 0.54 0.19 0.81 1.06 0.91 0.82 0.85
MnO 0.08 0.11 0.08 0.07 0.15 0.06 0.26 0.11 0.07 0.08 0.18 0.12
P205 0.13 0.17 0.13 0.15 0.12 0.08 0.1 0.11 0.14 0.13 0.11 0.12
SrO 0.02 0.01 0.05 0.03 0.05 0.02 0.05 0.02 0.03 0.04 <0.01 0.01
BaO 0.08 0.01 0.05 0.09 0.05 0.08 0.01 0.05 0.1 0.07 0.07 0.14
LOI 4.31 3.48 3.16 5.6 1.07 7.48 34.9 3.58 4.09 4.78 5.12 4.23
Total 98.94 99.29 99.68 98.22 99.27 99.87 98.53 99.54 99.88 98.79 98.45 98.95
FeO 5.15 6.88 8.1 3.92 6.43 1.29 1.74 4.63 5.08 6.05 5.47 7.33

Sample No. 02MR-K037 02MR-K038 02MR-K039 02MR-K040 02MR-K041 02MR-K042 02MR-K043 02MR-K044 02MR-K046 02MR-K047 02MR-K048 02MR-K049

Locality K_Aicha  Benslieman Benslieman Benslieman Lachach Lachach Lachach Lachach Amzoourh  Imarine Tameslouht Tameslouht
Shale Shale Schist Schist Schist Schist Schist Sandstone  Shale Shale Quatzite Limestone
Si02 57.93 60.56 59.08 60.88 61.82 47.73 60.87 69.33 64.52 45.44 91.89 16.34
AI203 20.33 17.69 16.2 18.01 17.47 12.82 18.13 13.79 15.17 10.32 2.85 2.21
Fe203 6.7 7.22 12.62 6.45 6.46 23.78 7.69 6.22 7.63 3.86 2.43 2.8
CaO 4.45 1.71 0.33 2.26 0.98 0.14 0.3 0.41 0.29 19 0.12 41.27
MgO 1.76 2.44 2.69 2.52 1.74 5.6 2.01 1.47 1.24 1.88 0.13 0.45
Na20 4.95 1.4 0.16 2.98 1.18 0.31 0.5 1 0.3 1.22 0.03 0.09
K20 0.56 3.36 2.84 2.31 3.71 0.42 3.94 2.73 4.18 22 0.66 0.35
Cr203 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.03 <0.01
TiO2 0.95 1.02 0.96 0.98 1.06 0.81 1.02 0.82 0.88 0.64 0.3 0.18
MnO 0.1 0.28 0.15 0.05 0.17 0.34 0.09 0.07 0.24 0.07 0.04 0.38
P205 0.17 0.18 0.15 0.13 0.14 0.09 0.17 0.1 0.14 0.09 0.15 0.05
SrO 0.07 0.01 0.01 0.05 0.03 0.03 <0.01 0.01 <0.01 0.07 0.02 0.03
BaO 0.03 0.07 0.07 0.17 0.07 0.02 0.09 0.05 0.08 0.03 0.02 0.01
LOI 1.79 3.53 4.53 3.14 4.94 6.55 4.56 3.14 3.95 14 1.21 34.2
Total 99.79 99.49 99.81 99.94 99.77 98.64 99.38 99.16 98.64 98.82 99.87 98.37
FeO 5.79 6.11 10.7 5.4 5.08 18.25 6.18 5.02 1.87 3.22 0.77 0.19
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Sample No. 02MR-K050 02MR-K051 02MR-K052 02MR-K053 02MR-K054 02MR-K055 02MR-K056 02MR-K057 02MR-K058 02MR-K059 02MR-K061 02MR-K062

Locality Hajar Hajar Hajar Hajar Hajar Hajar Hajar Hajar Hajar Hajar Hajar Hajar

Sandstone  Hornfels Shale Sandy shale Shale Shale Schist Sandy shale Tuff Shale Shale Shale
Sio2 53.68 62.1 59.14 66.36 53.15 59.81 53.35 57.2 60.56 57.94 61.84 58.49
Al203 14.44 17.38 18.25 16.08 8.47 17.07 15.65 16.1 18.6 15.85 17.49 16.64
Fe203 8.43 6.64 5.91 4.59 27.95 6.17 16.4 9.97 497 12.19 7.17 9.97
CaO 1.47 3.95 423 1.24 0.15 0.37 0.43 2.23 0.41 0.32 0.25 0.29
MgO 10.41 1.78 2.55 1.69 3.69 4.8 5.26 3.39 2.81 4.88 2.41 2.69
Na20 1.68 3.04 1.4 1.27 <0.01 0.76 0.09 0.46 0.28 0.14 0.11 0.66
K20 2.51 2.43 4.09 3.88 0.08 4.41 2.46 4.05 5.43 3.28 491 4.68
Cr203 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.02
TiO2 0.84 0.94 1.02 0.87 0.56 0.84 0.85 0.83 1.09 0.79 0.91 0.94
MnO 0.16 0.15 0.09 0.09 0.27 0.11 0.28 0.2 0.11 0.21 0.15 0.19
P205 0.12 0.1 0.14 0.11 0.08 0.13 0.15 0.13 0.13 0.12 0.12 0.15
SrO 0.02 0.05 0.04 0.02 <0.01 0.01 0.01 0.01 0.01 <0.01 <0.01 <0.01
BaO 0.06 0.08 0.07 0.06 0.01 0.08 0.08 0.15 0.26 0.11 0.29 0.15
LOIL 4.94 1.21 2.58 2.81 5.27 4.29 4.48 4.71 3.75 3.81 3.31 4.22
Total 98.76 99.86 99.52 99.08 99.67 98.88 99.5 99.45 98.44 99.66 98.97 99.09
FeO 6.5 5.53 5.53 3.8 23.8 4.89 13.55 8.3 3.99 9.84 5.79 6.75

Sample No. 02MR-K063 02MR-K064 02MR-K065 02MR-K067 02MR-K068 02MR-K069 02MR-K070 02MR-K071 02MR-K072 02MR-K073 02MR-K074 02MR-K075

Locality Hajar Algeida?  Algeida?  Fragel Ma Sid Bau East Sid Bau East Jowl_Sarhlef Jowl_Sarhlei Jbwl Sarhlei Frizem Frizem Frizem
Shale Schist Schist Schist Sandy shale Shale Shale Schist Shale Shale Shale Shale
Sio2 57.15 59.3 58.41 32.24 62.05 58.64 64.14 41.48 61 62.41 53.38 54.17
AI203 16.43 19.39 19.2 7.32 15.77 20.02 16.77 12.72 17.72 16.61 21.5 16.82
Fe203 11.9 7.1 8.2 6.81 7.05 5.59 6.35 9.89 7.38 7.07 8.04 13.98
CaO 0.51 0.42 0.58 10.39 2.66 0.61 1.05 10.86 0.49 0.63 0.3 0.64
MgO 1.65 1.98 1.97 3.13 2.12 1.23 1.91 6.8 1.68 2.54 2.1 2.54
Na20 0.19 1.25 1.42 0.16 1.55 2.11 4.7 1.42 0.94 0.82 0.18 0.08
K20 42 3.6 3.52 2.33 3.27 4.8 0.99 0.37 3.12 3.49 5.95 3.68
Cr203 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.03 0.01 0.01 0.02 0.02
TiO2 0.9 1.18 1.17 0.76 0.88 1.17 0.83 1.6 1.02 1.14 1.35 0.94
MnO 0.24 0.25 0.2 0.17 0.07 0.03 0.08 0.2 0.1 0.14 0.1 0.29
P205 0.06 0.14 0.22 0.08 0.11 0.12 0.14 0.15 0.15 0.11 0.14 0.15
SrO 0.01 0.02 0.02 0.21 0.02 0.02 0.1 0.04 0.03 0.01 0.02 0.01
BaO 0.09 0.09 0.08 0.08 0.07 0.11 0.02 0.02 0.06 0.07 0.1 0.06
LOIL 6.39 4.61 4.48 36.2 4.16 5.54 2.69 12.95 5.65 4.32 6.18 5.43
Total 99.74 99.34 99.5 99.91 99.79 99.99 99.78 98.53 99.34 99.36 99.38 98.8
FeO 8.68 5.6 6.75 5.4 4.89 1.03 4.95 791 3.47 5.4 3.99 10.85

Sample No. 02MR-K076 02MR-K077 02MR-K079 02MR-K080 02MR-K081 02MR-K082 02MR-K083 02MR-K084 02MR-K085 02MR-K086 02MR-K087 02MR-K088

Locality Frizem Frizem Frizem Frizem Frizem Frizem Frizem Kettara Kettara Draa Sfar Draa Sfar Draa_Sfar
Schist Schist Shale Limestone  Sandy slate Shale Slate Shale Shale Shale Shale Shale
Sio2 48.74 54.25 56.24 45.86 64.5 70.88 62.16 51.49 59.44 57.6 46.82 60.86
AI203 14.11 19.34 20.46 14.11 17.01 11.13 17.51 15.21 15.02 17.93 18.39 19.23
Fe203 18.31 7.43 6.89 9.7 6.11 7.05 6.63 5.93 8.44 10.78 21.28 6.97
CaO 1.68 1.41 0.62 7.83 0.3 0.78 0.44 8.8 2.44 1.29 0.66 0.45
MgO 6.89 2.03 3.32 6.88 1.93 2.84 2.79 1.72 3.34 2.13 3.38 1.86
Na20 0.08 0.15 0.17 0.08 0.41 0.07 0.15 0.69 0.17 0.21 0.48 0.42
K20 0.89 5.65 5.33 1.87 4.18 2.11 4.26 2.83 2.7 3.76 2.19 4.7
Cr203 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.02
TiO2 0.74 1.01 1.09 1.47 1.02 0.76 1.1 0.86 0.92 0.97 1.01 1.07
MnO 0.58 0.23 0.18 0.35 0.1 0.2 0.15 0.11 0.1 0.16 0.27 0.17
P205 0.14 0.14 0.21 0.12 0.07 0.1 0.13 0.14 0.1 0.13 0.18 0.13
SrO 0.01 <0.01 0.01 0.03 0.01 0.01 0.01 0.01 0.02 0.01 0.01 <0.01
BaO 0.02 0.07 0.1 0.03 0.07 0.06 0.1 0.04 0.08 0.05 0.05 0.06
LOIL 6.56 6.65 4.36 10.75 3.93 3.59 4.02 11.1 6.12 4.76 4.59 3.73
Total 98.76 98.36 99.01 99.1 99.65 99.59 99.47 98.97 98.9 99.79 99.32 99.67
FeO 14.6 5.98 5.47 8.3 4.31 5.53 5.47 3.47 5.72 8.49 18.1 5.92

Sample No. 02MR-K089 02MR-K089 02MR-K090 02MR-K091 02MR-K092 02MR-K093 02MR-K094 02MR-K095 02MR-K096 02MR-K097 02MR-K098 02MR-K 101
Locality Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Si Gedi Haja

Shale Shale Sandy shale Shale Shale Shale Shale Shale Shale Shale Slate Tuff-shist
Sio2 37.05 61.24 70.97 69.58 65.06 61.68 61.11 59.06 51.11 62.38 57.81 58.29
Al203 14.97 16.66 11.23 12.71 14.4 19.1 17.1 17.82 16.43 16.98 20.78 16.04
Fe203 22.86 8.12 7.13 7.36 8.72 5.88 8.17 8.19 7.67 8.15 7.92 6.72
CaO 0.16 0.88 1.76 0.41 0.95 0.74 0.95 1.27 7.04 0.73 0.27 3.1
MgO 15.88 2.81 1.63 3 2.34 1.97 2.44 2.71 3.15 1.95 1.74 3.51
Na20 <0.01 0.28 227 0.57 1.21 0.43 0.36 1.17 2.23 0.17 0.17 1.77
K20 0.16 3.75 1.29 2.62 2.37 5 3.92 3.59 2.74 4.05 5.44 2.92
Cr203 <0.01 0.02 0.02 <0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.02 0.01
TiO2 0.35 1.01 0.59 0.26 0.78 1.05 1.02 1.02 0.9 1.04 1.14 0.83
MnO 0.26 0.11 0.12 0.13 0.06 0.04 0.14 0.15 0.15 0.1 0.1 0.12
P205 0.11 0.14 0.16 0.1 0.12 0.15 0.16 0.19 0.17 0.15 0.16 0.15
SrO 0.02 0.01 0.03 <0.01 0.01 <0.01 <0.01 0.01 0.04 <0.01 0.01 0.02
BaO 0.01 0.07 0.03 0.06 0.04 0.07 0.07 0.08 0.07 0.06 0.09 0.08
LOIL 7.7 3.63 2.49 3.23 2.96 3.52 3.82 3.83 7.49 3.52 3.78 5.59
Total 99.49 98.73 99.72 100 99.03 99.66 99.28 99.12 99.18 99.31 99.41 99.14
FeO 17.55 7.01 6.43 5.92 7.33 4.76 6.37 6.95 6.56 6.75 6.37 5.34
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Sample No. 02MR-S043 02MR-S044 02MR-S045 02MR-S046 02MR-S047

Locality Kettara Kettara Kettara Kettara Kettara
Schist Schist Schist Schist Schist
Si02 53.1 48.88 60.62 62.4 59.89
Al203 16.25 13.46 17.49 17.77 18.83
Fe203 7.04 26.49 7.84 7 7.83
CaO 9.38 1.17 1.36 0.5 0.49
MgO 2.4 3.78 2.63 1.95 1.84
Na20 1.47 0.07 1.05 1.44 0.23
K20 2.72 0.11 3.81 32 433
Cr203 0.01 0.01 0.02 0.02 0.02
TiO2 0.86 0.79 1.01 1.03 1.09
MnO 0.11 0.22 0.13 0.1 0.14
P205 0.14 0.14 0.15 0.19 0.18
SrO 0.04 <0.01 0.01 <0.01 <0.01
BaO 0.05 0.01 0.09 0.06 0.07
LOI 5.82 4.54 3.56 4.04 4.62
Total 99.38 99.68 99.71 99.69 99.56
FeO 6.5 21.8 5.66 5.66 6.69
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Table) Result of REE analysis sedimentary rocks

Sample No. 02MR-K001 02MR-K002 02MR-K003 02MR-K004 02MR-K005 02MR-K006 02MR-K007 02MR-K008 02MR-K009 02MR-K010 02MR-KO011 02MR-K012
Locality Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra Khwadra
Rock name Scihst Shale Shale Shale Hornfels Schist Schist Schist Shale Shale Schist Shale
La(ppm) 35.8 489 32.8 543 32.7 52.4 555 45.8 45 30 48.7 36.9
Ce 78.4 108.9 70.5 121 68.9 113 121.2 97.8 92.8 66.4 101.2 79.4
Pr 8.8 13.6 8 14 7.9 12.5 14.1 11 10.4 7.5 11.5 9.2
Nd 32.1 52.4 29.7 529 30.3 45 52.7 40.4 38.8 27.6 429 342
Sm 6.4 12.1 6.2 10.7 6.2 9 10.6 7.7 7.3 5.5 8.1 6.9
Eu 14 1.9 1.6 1.8 1.2 1.7 1.8 1.5 1.6 1.2 2.6 2.5
Gd 6.1 12.7 6.3 11.5 5.8 8.8 10.5 7.7 7.6 5.9 7 6.8
Tb 0.9 2.1 1 1.9 0.8 1.2 1.6 1.1 1 0.8 1.1 1
Dy 49 13.5 5.1 10.7 4.4 6.7 9.8 5.9 5.9 43 5.8 5.6
Ho 1 29 1 2 0.9 1.3 22 1.1 1.1 0.9 1.3 1.1
Er 2.8 9.6 2.9 5.3 2.6 3.9 6.5 35 3.6 25 3.4 32
Tm <0.5 1.5 <0.5 0.7 <0.5 0.5 0.9 <0.5 0.5 <0.5 0.5 <0.5
Yb 2.7 10.1 2.5 3.9 2.4 35 5.7 2.8 33 24 35 2.8
Lu 0.4 1.5 0.3 0.6 0.4 0.5 0.9 0.5 0.5 0.4 0.5 0.5
Y 26.2 85 26.6 59.6 22.7 34.5 62.8 31.9 31.9 23.4 34.8 31.1
Sample No. 02MR-K013 02MR-K014 02MR-K015 02MR-K016 02MR-K017 02MR-K018 02MR-K019 02MR-K020 02MR-K021 02MR-K022 02MR-K023 02MR-K024
Locality Khwadra Khwadra Khwadra Khwadra Khwadra Saf Safa Saf Safa Saf Safa Saf Safa Saf Safa Saf Safa Kerkoze
Rock name Shale Schist Shale Schist Slate Slate Slate Schist Slate Shale Schist Shale
La(ppm) 48.8 50.8 24.1 52.1 44.8 39.8 35.1 28 51.5 40.2 75.2 52.4
Ce 105.6 108.8 51.8 111.9 93.1 84.9 71 553 104.7 85.6 148.4 107.2
Pr 11.8 12.2 6 12.5 10.7 10.1 8.2 6.5 13 10.4 18.8 12.4
Nd 41.8 452 242 46.8 39.9 37.7 32.6 23.7 482 40.5 69 44.5
Sm 8.1 8.9 49 8.8 7.5 7.4 59 4.7 9.1 8.9 12.4 8.2
Eu 1.8 1.9 1.6 1.8 1.3 1.6 12 1.3 1.5 1.6 2.1 1.8
Gd 8.2 8.7 4.5 7.8 6.5 7.3 5.6 5.1 8.9 8.5 12 7.9
Tb 1.1 1.3 0.7 1.1 1 1 0.8 0.8 1.1 1.3 1.6 1
Dy 6.2 6.9 3.7 6.1 5.4 5.7 4.5 42 6.1 7.3 8.4 5.7
Ho 1.2 1.3 0.8 1.3 12 1.1 1 0.9 12 1.5 1.8 12
Er 3.4 3.8 2.1 3.7 33 3.6 2.8 2.9 3.7 4.6 5.4 3.6
Tm 0.5 0.5 <0.5 0.6 0.5 0.5 <0.5 <0.5 0.5 0.6 0.7 0.5
Yb 3.1 3.6 1.9 3.7 33 3.4 29 29 33 4 4.8 33
Lu 0.5 0.5 0.3 0.6 0.5 0.5 0.5 0.4 0.5 0.6 0.7 0.5
Y 32 36.2 21.3 32.1 31.3 33.7 29 27.7 34.5 46.5 54.5 33
Sample No. 02MR-K025 02MR-K026 02MR-K027 02MR-K028 02MR-K029 02MR-K030 02MR-K031 02MR-K032 02MR-K033 02MR-K034 02MR-K035 02MR-K036
Locality S_Kerkoze K Aiche N_Bensliman Lachach J_ Hadat J_Hadat J_Hadat K_Aicha K_Aicha K_Aicha K_Aicha K_Aicha
Rock name Shale Sandstone Shale Shale Shale Sandstone  Limestone Slate Shale mudstone Shale Shale
La(ppm) 48.9 14.8 372 51.1 347 22.1 17 29.8 458 42.5 35.1 37.2
Ce 107.2 359 86.9 105.2 74.6 49.9 259 68 96.8 88.6 76.1 77.2
Pr 11.8 3.8 9.3 11.9 8.7 5.7 42 7.9 11 9.7 8.4 8.7
Nd 43.7 14.7 33.2 43.6 31.9 21.6 16.7 28.4 39.5 35.1 30.9 31.6
Sm 8.6 3.6 7.4 8.4 6.2 4.5 3.4 5.9 8.3 7.1 6.4 6.2
Eu 1.6 1.3 1.8 1.4 1.5 1.4 0.8 1.1 1.3 1.4 1.3 1.2
Gd 8.2 3.7 6.9 8.1 6.4 44 3.8 5.8 7.2 6.5 6.2 6.1
Tb 1.2 0.6 1.1 1.1 1 0.7 0.5 0.9 1 0.9 0.9 0.9
Dy 6.5 3.7 6.2 5.8 53 3.6 3 4.7 5.6 5.1 4.8 4.5
Ho 1.3 0.8 1.3 1.1 1.1 0.7 0.6 0.9 1.1 1 1 0.9
Er 4 22 3.9 33 33 22 1.8 29 35 33 3.1 2.8
Tm 0.6 <0.5 0.5 <0.5 0.5 <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5
Yb 3.8 2 3.6 33 3.1 22 1.5 2.9 33 2.8 2.8 29
Lu 0.5 0.3 0.5 0.5 0.5 0.3 0.2 0.4 0.5 0.4 0.4 0.4
Y 35.6 21.1 36.3 30.7 30.8 20.8 19 25.6 31.7 29.2 28.4 25.5
Sample No.  02MR-K037 02MR-K038 02MR-K039 02MR-K040 02MR-K041 02MR-K042 02MR-K043 02MR-K044 02MR-K046 02MR-K047 02MR-K048 02MR-K049
Locality K Aicha Benslieman Benslieman Benslieman  Lachach Lachach Lachach Lachach Amzoourh Imarine  Tameslouht Tameslouht
Rock name Shale mudstone Schist Schist Schist Schist Schist Sandstone Shale Shale Quatzite Limestone
La(ppm) 48 47.5 522 51.6 48.1 36.7 46.2 37 50.9 30.5 18.5 15.1
Ce 101.6 102.6 115.4 105 100.2 76.8 92.8 75.4 101 59.9 38.1 27.6
Pr 113 11.1 12.9 12 11 8.8 10.6 8.6 12.2 7 43 3.4
Nd 40.9 40.8 48.1 414 38.8 30.8 373 31.6 43.6 252 15.8 13.6
Sm 7.8 8.1 9.1 83 7.5 6 7.4 6.1 9 5.1 3 3.1
Eu 1.4 1.7 1.5 1.8 1.7 0.8 1.5 1.4 22 1.1 0.6 1.4
Gd 7.9 7.7 8.8 7.7 7.2 5.7 6.6 5.7 8.9 5.2 3 32
Tb 1.1 1.1 1.2 1.1 1.1 0.9 1 0.9 1.4 0.8 0.5 0.5
Dy 6.1 6.1 59 5.8 6 4.5 5.7 5 7.1 4.7 2.7 29
Ho 1.2 1.1 1.1 1.3 1.3 1 1.2 1.1 1.5 1 0.6 0.6
Er 3.6 35 33 3.4 3.6 2.8 3.4 2.8 3.9 2.7 1.7 1.6
Tm 0.5 0.5 0.5 0.5 0.5 <0.5 0.5 0.5 0.6 <0.5 <0.5 <0.5
Yb 32 33 2.6 33 3.4 2.7 3.1 29 3.7 2.6 1.9 1.3
Lu 0.5 0.5 0.4 0.4 0.5 0.4 0.5 0.4 0.5 0.4 0.3 0.2
Y 32.8 323 29.5 32.2 32.9 25.7 32 27.8 38.5 26.4 16.8 17.1

A -230



Sample No. 02MR-K050 02MR-K051 02MR-K052 02MR-K053 02MR-K054 02MR-K055 02MR-K056 02MR-K057 02MR-K058 02MR-K059 02MR-K061 02MR-K062
Locality Hajar Hajar Hajar Hajar Hajar Hajar Hajar Hajar Hajar Hajar Hajar Hajar
Rock name  Sandstone Hornfels Shale Sandy shale  Ore-schit Ore-schit Schist Sandy shale Tuff Shale Shale Shale
La(ppm) 40.8 52.8 46.7 49.6 3.8 46.9 424 27.8 48.7 41.8 449 47.1
Ce 82.9 105.5 95.1 100.5 8.6 94.4 87.9 59.8 97.8 83.5 89.6 89.8
Pr 9.7 12 10.9 11.3 1.1 10.3 10.2 7.3 11.1 9.7 10.2 10.4
Nd 345 41.7 38.4 38.6 4.6 36.1 35.8 27.7 38.7 34 36.2 36.4
Sm 6.7 7.9 7.8 7.3 1 7 7.3 5.6 7.4 6.9 7.1 7.1
Eu 1.6 1.9 1.6 1.6 0.1 1.5 0.4 0.4 1.6 1.3 1.1 1.3
Gd 6.5 7.2 7.1 6.7 1.2 6.5 6.8 5.3 6.9 6.4 6.3 6.4
Tb 1 1 1.1 1 0.2 1 1 0.8 1 0.9 0.9 1
Dy 52 5.4 5.6 5.4 1 49 52 44 5.7 5 49 53
Ho 1.2 1.1 1.2 1.2 0.3 1.1 1.1 0.9 1.2 1.1 1 1.1
Er 32 3.1 3.4 3.1 0.9 3 2.9 29 35 3 3 3.1
Tm 0.5 0.5 0.5 0.5 <0.5 0.5 0.5 <0.5 0.5 0.5 <0.5 0.5
Yb 3 3.1 32 29 1.2 29 29 2.7 3.5 2.8 3 3
Lu 0.5 0.5 0.5 0.4 0.2 0.4 0.4 0.4 0.5 0.4 0.5 0.5
Y 30.7 28.2 31.4 29.5 7.6 27.3 27.1 26 31.6 27.9 26.6 27.9
Sample No. 02MR-K063 02MR-K064 02MR-K065 02MR-K067 02MR-K068 02MR-K069 02MR-K070 02MR-K071 02MR-K072 02MR-K073 02MR-K074 02MR-K075
Locality Hajar Algeida Algeida Frag el Ma Sid Bau East Sid Bau East Jbwl_Sarhlef Jbwl_Sarhlef Jbwl_Sarhlef  Frizem Frizem Frizem
Rock name Shale Schist Schist Schist Sandy shale Shale Shale Schist Shale Shale Shale Shale
La(ppm) 56.2 50.7 54 527 272 53.8 473 10.8 535 48.4 71.8 51.8
Ce 115.8 103.6 110.1 102.5 56.2 107 96.3 23 109 98.7 146 99.4
Pr 13.1 12 12.7 11.9 7.1 12.3 11.2 33 12.8 11.7 17 11.5
Nd 46.4 41.7 44.7 41.8 26.3 43.6 37.8 14.9 43.6 40 59.4 39.6
Sm 9.2 7.7 8.9 7.9 5.4 8.6 7.5 4.6 8.9 8 12.4 8
Eu 2.1 1.9 2 1.2 1.1 1.4 1.5 2.1 22 1.8 1.4 1.3
Gd 9 6.9 8.2 7.2 49 7.3 6.8 5.7 83 7.3 10.7 7.2
Tb 1.4 1 1.2 1.1 0.8 0.9 1 1.1 1.6 1.3 1.5 1.2
Dy 7.3 52 6.4 5.9 43 5 5.4 6.6 6.2 5.8 8.1 53
Ho 1.6 1.2 1.3 1.3 1 1 12 1.4 1.3 12 1.7 12
Er 42 3.2 3.7 3.5 2.9 3 3.2 3.8 4.1 3.6 4.8 34
Tm 0.6 0.5 0.6 0.6 <0.5 0.5 0.5 0.6 0.9 0.7 0.7 0.6
Yb 3.7 33 3.8 3.7 29 3.4 3.1 35 4.1 35 4.5 33
Lu 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.9 0.7 0.7 0.6
Y 41.2 28.1 33.6 33.9 24 27.1 29 36.8 36.4 31.2 42.4 31
Sample No. 02MR-K076 02MR-K077 02MR-K079 02MR-K080 02MR-K081 02MR-K082 02MR-K083 02MR-K084 02MR-K085 02MR-K086 02MR-K087 02MR-K088
Locality Frizem Frizem Frizem Frizem Frizem Frizem Frizem Kettara Kettara Draa Sfar  Draa Sfar  Draa Sfar
Schist Schist Shale Limestone _ Sandy slate Shale Slate Shale Shale Shale Shale Shale
La(ppm) 36.1 52.7 55.5 3.9 41.7 10.5 51.6 442 49.6 372 40.9 522
Ce 75.3 102.1 106 10.8 83.5 21.6 102.8 853 96.4 79.7 84.6 101.4
Pr 9 12 11.6 1.5 9.3 2.3 11.7 9.6 10.4 8.6 9.5 11.6
Nd 31.1 44.2 42.9 8.9 34.7 9.8 43.9 35.6 38.1 329 36.1 42.7
Sm 6.5 8.9 8.1 2.8 6.4 2.1 8.4 6.7 6.7 6.2 7 8.1
Eu 0.6 1.7 1.2 0.6 1.3 0.4 1.1 1.4 1.1 1.4 1.3 1.7
Gd 5.8 9.4 8.5 35 6.6 2.5 83 7.2 7.5 6.3 7.5 8.8
Tb 1 1.4 1.2 0.7 1 0.4 1.1 1 1.1 0.9 1.3 1.2
Dy 4.4 7.5 5.9 4.6 5.2 22 5.7 5.2 6.1 4.8 8.1 6.5
Ho 0.9 1.5 1.3 1.1 1.1 0.5 1.1 1.2 1.3 1 1.9 1.4
Er 2.7 43 35 2.8 33 1.6 3.4 3.4 3.6 3.1 5.8 4
Tm 0.5 0.6 0.5 <0.5 0.5 <0.5 0.5 0.5 0.5 <0.5 0.9 0.6
Yb 2.6 3.6 3 2.6 33 1.9 3 29 33 2.8 5.1 3.5
Lu 0.5 0.6 0.5 0.4 0.5 0.3 0.5 0.5 0.5 0.5 0.7 0.5
Y 24.2 39.9 30.6 26.3 29.7 14 29.5 30.1 34 27.3 50.2 34.5
Sample No. 02MR-K089a02MR-K089b 02MR-K090 02MR-K091 02MR-K092 02MR-K093 02MR-K094 02MR-K095 02MR-K096 02MR-K097 02MR-K098 02MR-K101
Locality Draa Sfar  Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Draa Sfar Si Gedi Haja
Shale Shale Sandy shale Shale Shale Shale Shale Shale Shale Shale Slate Tuff-shist
La(ppm) 61.7 50.4 35.6 44.1 35.9 523 47.6 72.6 46.2 50.9 523 38
Ce 124.8 99.8 72.9 96.1 71.9 103.4 97.1 136.2 92.9 102.5 103.6 74.6
Pr 14.1 11 8.2 11.4 8.1 11.4 10.9 15 10.3 11.4 11.7 8.7
Nd 52.7 424 31.8 44.4 31.5 439 40.1 55.8 38 43.1 42.8 32.7
Sm 12.1 8.2 6.5 10.3 6.4 83 7.6 10.6 7.4 8.4 7.6 6.2
Eu 0.8 1.7 2.1 0.8 1.6 1.6 1.5 23 1.7 1.7 1.2 1.4
Gd 15.6 8 6.7 11.7 6.2 8 8 10.3 7.3 8.7 7.7 6.1
Tb 2.8 1.2 1 2.1 0.8 1.1 1.1 1.4 1 1.3 1.1 0.9
Dy 19 6 5.4 12.6 4.9 5.5 5.9 6.7 5.4 6.7 5.2 45
Ho 4.1 1.3 1 2.7 1 1.2 1.2 1.3 1.1 1.4 1.1 1
Er 11.8 3.6 32 8.2 2.8 35 35 3.7 3.1 3.8 3 2.7
Tm 1.8 0.6 0.5 12 <0.5 0.5 0.5 0.5 0.5 0.6 0.5 <0.5
Yb 10.6 34 2.8 7.1 2.5 3 3.1 3.2 2.5 3.6 2.9 24
Lu 1.6 0.5 0.4 1.2 0.4 0.5 0.5 0.5 0.4 0.6 0.5 0.4
Y 112.5 33.4 29.2 75.2 26.6 32.2 30.6 35.2 28.5 35.2 28.3 26.2
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Sample No. 02MR-S043 02MR-S044 02MR-S045 02MR-S046 02MR-S047

Locality Kettara Kettara Kettara Kettara Kettara

Drillhole No. F4BS F4BS BS2 104 104

Schist Schist Schist Schist Schist
HW? FW? FW? FW? HW?

La(ppm) 49.8 14.4 49.9 53.7 57.1

Ce 97.7 345 94.7 106.7 112.2

Pr 11.1 3.9 10.1 12.2 12.6

Nd 41.2 16.1 36.4 459 47.7

Sm 8.1 3.4 6.7 8.7 9.6

Eu 1.7 0.3 1.5 1.7 1.8

Gd 7.9 33 6.7 9 9

Tb 1.1 0.5 0.9 1.3 1.3

Dy 5.7 2.7 4.8 6.7 6.9

Ho 1.2 0.7 1 1.5 1.5

Er 35 1.8 3.1 4 43

Tm 0.5 <0.5 0.5 0.6 0.6

Yb 3.1 1.8 2.9 3.6 3.7

Lu 0.5 0.3 0.5 0.6 0.6

Y 32.1 16.1 26.2 36.8 36.9
NASC *1  Chondrite *2

La(ppm) 32 0.367

Ce 73 0.957

Pr 7.9 0.137

Nd 33 0.711

Sm 5.7 0.231

Eu 1.24 0.087

Gd 52 0.306

Tb 0.85 0.058

Dy 5.8 0.381

Ho 1.04 0.0851

Er 3.4 0.249

Tm 0.5 0.0356

Yb 3.1 0.248

Lu 0.48 0.0381

TREE 173.21 3.8908

LaN/YbN 6.97547684 1

LaN/SmN 3.53362971 1

Eu/Eu* 0.69603333 1

*1 North American Shale Composite; Haskin et al., 1968; Gromet et al., 1984
*2 Tayler & McLennan, 1985
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