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2. 55aINLNLATURAINEINENINSUS
(Geology and Mineral Resources)

2.1 s56i3nenild (General Geology)

Madagascar
Simplified Geology

David Du Puy & Justin Moat

{.
/  Legend
j SEDIMENTARY ROCKS:
.‘I.. [ Alluvial & Lake deposits
f [] Unconsolidated Sands
. [ Sandstones
W Tertiary Limestones + Marls & Chalks
[ Mesozoic Limestones + Marls {inc. Tsingy')
METAMORPHIC & IGNEOUS ROCKS:
] Basement Rocks (Metamorphic & Igneous)
Il Ultrabasics
[ Quartaites
B Marbles (Cipolin)
B Lavas (inc. Basalts & Gabbrog)
OTHER CATEGORIES:
B Mangrove Swamp

Approximate Scale
0 50 100 150 200 Kilometers

Projection: Geographic

(derived from Besairie, 1964)

‘ﬁm : Ministry of Energy and Mines, Madagascar

P P aa [ [ 6
El]‘YI 2 LLHWNSITWIN El'lﬁ’lﬁ’limiﬁ&l'lﬂ'lﬂﬁﬂ'ﬁ



;ﬁaamumﬁauﬁfmmﬁ'anﬁ

v & ' ~ A ' a a A = A Ada ' . v &
wenamiiudniugnaanananiuidunItuawinn sadunivnlangiinuniunn asun
d‘y d' 1 1 s 62 U a n:l'd 1 U 1 [ =) s £ c.{'
wummimymaammﬂamﬁoﬂﬂﬂqﬂﬂmmwmumﬂqﬂaumamwmum 20U ToYRINUHLA
FIMINLNYTENANINNENS (gﬂﬁ 2) NNATN&EIN 1:1,000,000 (Besairie, 1964) lausadsaniue
Aa < v = ' o A ' Al o A o '
nmesrdnem dlddwinlassssasdusnlngiimamaiauuwiniie-la lassunnuts
mwé’nwmzm‘mszmﬂﬁamaamﬁuaaﬂwlﬂu 2 §IUAD FINTNALINAN LAZHIBAAUNANI-TN
arInaan ﬁuﬁag’ma%nmi’u@mﬁhﬂmya:ﬁmgla'auﬂdwmmaunmaLLaz%nmi'uaaﬂ INVDU
AR INANVDIUTTINAAINLWILIILATDITA LS ﬁuﬁﬂﬂﬂquéfaU@znauqﬂmama%m’%
(Quaternary) 109 NVaUTISAILTIWIN NI IRAzIwaan AusrwlrniiuRusuininmsszauaals
ml,aqagumﬁmmzmaﬁ%ﬂ% ﬁuﬁag}'moﬁmmi’uaaﬂ"uaa%’uﬁuﬁamué’ﬂummauﬂuﬁui’uﬁﬁ
MIRZANAILLUHLGAY (Continental sedimentary rocks) Aulnanfaziiongurinitiwusulngjidu
Aunouily Aunag uashngdw ﬁmqvl,muaa%ﬂ@aumo IWIFTN LRZAILNLTER (Cretaceous)
=) g: 1 H v Qs l&’ a | { L= v Qs v
I@wumummﬁ"[mmnm"uum@Lﬂmmfsﬁﬁugmwm:mmml,mmﬁal@ PYPIUNLVDUNZLAN W
ALIUANVBIUTZNG ﬁu@@ﬁaﬂdnﬁﬁmmwﬁaaﬁ'ﬂd"l,sj@imﬁaaﬁ'u%'uﬁumquﬁndﬂwﬁaaUqﬂm*f
vailiWada (Carboniferous)

AUAZIBAN LU IUAZIUANLAL IR T IT WL R QLmVLWmﬂqﬂ‘%mL%mamﬁ@ﬁuuzsﬁaaﬁﬂud’m
Inguaziunnlnsfialslaladidndes lasszidaunsndudwdnnauuuiressdasznirisuiin
mqﬂ’%ml,%ﬂa MIURUTUN RN A IUNZLANURBTUN FERNAIUWLH WA FIRTUNWNANN LWV
TUHIAUAZIUDAN Iﬂﬂl,awwzmmaul@ﬁmzmmaumﬁamaaﬂnmaﬁwuﬁuuzmaaﬁmqﬂ‘%m

a g . o \ a & , ' ¢ A A & a '
VT RILT N muvxuuzmaammmqaaulwmamasmm-mamasms wuagmmauﬂmalum
9970 ANTANANARIVO LasN1IaahlnitalblIA39%Ia DIEGO %‘muﬂuﬁu@]wﬂWﬁﬁ

o o ¢ o a > A 6

aNuFUNBENUMIAawaasnunuLazuear WS
1 c.l' s U =3 =) £ s a 1 1 & a
luswnnadnanaawnaszasdssinaawlufvweudnduaziuean Rudwlngidninuily

a d' a a [ 3 a a 6 6 A 6 6 A
phafiia m gunniuazANuNaaugs dsznaues AUINAING U TR LazA2Iae le oy
wunnn waihAnlunguikduAuiugiududon (Basement rocks) vastlizing fany 2,600
[ & [ ' . [ ' A ¥
sutlauly (Besairie, 1964) dnaglugnanilAun (Archean period) IMNWANFIUNLIN Fugail
LRAINNEULNLAANTLUIIAINWLIHIINANNTO IHTITLAANITLARaUAIVAI N UL WARDN AN

v 4 & e o v A o A \ A & a & a
Ta sml,ﬂum@;mim‘nmlﬁm@n’mmﬂmmaaNuLqu@unaum’]m (Gondwana land) tiatdwnid
waWIn dulfsaanld uazdszinadIadnn (Kroner, 1980)

2.2 unasniwannsus (Mineral Resources)
mmﬁ'ami‘q@mﬁml,i'm@lummas?jlam:mﬂayjﬁ"'sa’mm*’m LLiﬁqu%dﬁﬁﬁﬂ’aﬁuﬂa’]ﬂ%aﬂﬂ
aluruissluso (s'fiamam@iwﬂdﬁaﬂa: 75 madﬁyuﬁ) WAz lUTUAZNDN LARAIUIHANDUA IR
wwsuiuazludaiudililiunmdsesdnann wualondln :
0] LLiﬁl‘*ﬁ’Luq@m%mm laun unsng laslud anead lum dufin wian dawlugd

#NLNS 98y



;ﬁaamumﬁauﬁfmmﬁ'anﬁ

0 AwnrgnuazusawrinaIaddszau laun anualalad wansn I5lalue Audan

[ 2= 6 A 6 a 2 6 = =2 s o 6
AD3ALALIA TLAF LA LUTALAD AaaT NANARNULRY aasuad wanlylud azaln
6 % & a
Tadt wazladnanoiduin

0 usiian laun nudy wawWlWs usne aza1au73n LUSa Lasnaddn
é’ﬂﬂmwLma'aLL‘ifLmﬂmsJ%'mi'ﬂLLam"L'S'Lugﬂﬁ 3097

ANTANANARNG Carte des principaux indices

L
LEGEMDE

WATERLAUX DECARRIERE
* Fauzzakanas
* Cipalin
SEMMES
-
-:.:- Saphir

-:*:- Rubfs

WIHERAS

® o
. Uranium

Frrow ¢ cme @0 R0 GU'F T

WIHERMUX REZ=0OURCES IOHE S POTENTIEL
INDUSTRIELS e —EHERGETIOUES MIHIER

— Cir
: ¥aalin I:l Urgnigm  **F :_: Chgrz ot
Am@niz

B00

311 3 UNKNUKAILIVINIA Antananarivo



gﬁaamumﬁamﬁmmﬁ'ﬁm%

ANTSIRANANA "l{.‘-&

Ll s prinipdms indioess ~
_sEDUE ”'T‘r' ‘m\_"-

wiTS% Atk [ECAR% 533 s

g arorer [ * =2

=2 ’

o i h
*  impl -':_
MIHERS - L, ] "
. o £ l
& Fe-bin T e i
Ti.uire ‘I-

' Ploap d. ?\ I:
MHERaUE 4DUSTIE. % N, i

mepegeme U-

\"-l [
B re: :‘l‘ %
ZIHE & *ZTENIE.HMIk =F '-'? H
/

.'JJ.'

311 4 UNRNUKAILIVINIA Antsiranana




A

f aamumﬁaauémmﬁ'ﬁm%

FIANARANTSO0A

LEGENDE

WATERU X DECARRIERE

{} Warbre
SEWWES
-_:- Saphir
Emeraudz
T
WINERMIS
P  Bwic
® o
QD Cuire
. U anium
P
Hickal

ZOHE S POTENTIEL MIMIER

Carte des principaux indices

hEnanjary
[SOA

—

Cir
(WH-LF

Brgd

e o ¢ e BG° R0 ou F T

Lol
™ 150
e —
Kilamalars

A A P e o .
gll‘n 5 WHWNLLKEAILIVINIAM Fianarantsoa




;ﬁaamumﬁadlﬁmmﬁanﬁ

120

MAHA JANGA

[N R

EQL

Carte des principaux indices

LEGEMDE

WATERLAUN DE
CARRIERE

'Iﬁ} Calcalrg:

CHPR ST AH

Be=alampey

100G

Walndrap

WMINERMUX INDUSTRIELS

A

20

[} n -.
I
W Bl

SENRINEN
— r

GEWWES

W cadin

WIHERMS

uranium

Culue

PAhosphans:

sedocoee
o
:

Plomb Tinc

IOHE S POTENWTIEL MIHIER

Wy anos arbure

Baryl

or

311 6 UNRNUUAILIVINIA Mahajanga




@j’ﬁaamumﬁaudmmﬁ'&m%

TOAMASINA b
[ TAMATAVE | £ [T\_g
Carte des principaux indices =0 N
Ih g
f
LEGEMDOE "4..__
Eh-L-1r]
MINERAIS
. ar
® Chome WO BORAHA,
Nickel -
Titanea
MINER ALY INDUSTRIELS
A Graphie TOAMASINA
A  Fadlin
a0
ZOME A POTENTIEL MINIER
e w JUAMZ
FrHrod ¢ o G R0 o F T
[H] ™ 155
I ——
Kilamagrs
i &0
. &0

r d 1 e . )
3UN 7 UARNURAILIVINIA Taomasina

10




;ﬁaamumﬁaudmmﬁaﬂﬁ

TOLIARY  qusan

] TS 155
—————

Carte des principaux indices

LEGEMDE
Rllo atars,
@ GEWVMES
e e W Saphir
'\«'}‘ Eméraude
W Grenat
WOIRIIH DAY W Béryl
Eod B MWIMERAIS
|
. or
I Cuivre
’fﬁ a0 . Bauxita
L dj}]}
Titane
rdha
TOLIARY -3 1[ ZOME A POTENTIEL MINIER
e -—-
i —  Benvl
I WoF o
1“‘ o o LU Hydrocarbure
DL 4 RO Charbon
e
AP SAINTE - WARIE
MINERALR INOUSTRIELS RESS0QURCES EMERGETQUES
1 kaolin | Charbon

fufiz:a Tiell gher CcRe S0 S gt e

311 8 UNRNUNAILIIINIA Toliary

11




unaduslulssinainoaziduaad

;ﬁaamumﬁaudmmﬁ'ﬁmﬁ‘

[

221 uslane

¢
W

1) A&n
@319 1 URAILIIAED
WIARILLT Ao USums15a9 anume NANELNG)
Ambohipaky Cap St Andre 1114 *360 ANUAK “LAANLUAI0A 2
Soalala aauldvas - Kizombivavy 125 814 | laduazuunii . A
. o FuAuT
Mahajanga A nd Sauaz 35 )
- Kizombilahy 260 81% LI
At AUING
- Malainolo 260 81%A%
Fasintsara %9970 Mananjary | *W3 Alterated 30 813 | *IAANLUADA gNNGaNIS
lunmsaziuan 80 | an lrduazuunit -
AlaLuas *USAN 75 auAn nd Sauaz 36 Haa
“Aanluaaa
loduazuunit
nd Sauaz 34
Fenoarivo Mananjary *100 A1HG% “LRANAAIDA
(T18HInzI%aaN) lerduazuunit
nd Sazaz 30
19 40
Ambohimahavonjy | %19317 *15 RIUAH WARN BN MR | $1e6anT
Ambohipiahonina | Ambatolampy 11119 LRSLNN NG A
aziuaanidodld 30 Youaz 30 940 |
Alauas
Maevatanana NIAZINANLALS RANDR 1AL 138 a2
Alaotra Wita .
. Waulalu
Mantasoa NNaACINBAN R
ADUNAII LT
N9AZINBBN LS5 79
AOUNA )
Bekisopa #1990 Fianarantsoa | 10 8 14A% (LAAN 60 | WUNLBANWYT SATN
lumsaziuan 100 | %) an
- d. v e FIOINEN
Alawwas mawita | 130 S uaw (Wan -~
U4 lhosy 10-14%) L
Betioky MIldvad 30 8UA% (LAAN WanyIum laigannw
WANARMS INANY | 24%) LHUGH diraclalu
Sakoa 130 AUAH (LAAN ~
10-14%) LY
LATEIND
Ambatovy/ NIAZIBBENTBY | 30 BIUAW (LAAN 46- | lrandIunm
Analamay Antananarivo 47%) \anibay

12




;ﬁaamumﬁaduémmﬁ'ﬁmﬁ‘

VANNINITUTIN R TaIuSIRANLU TN T auaz 0.1 vandlan LiulSanm 400-500 81

au udiiUTumenuanyInlnandt (Fouaz 30) Mldnsdseanlaiiein tiasandnisuddu

Qs dl
ﬂuﬂi:mﬂauga
2) Taslad
M990 2 uRraIuIlaslae
t!ly dl 1 =y o
N LR USurmansas
27N Lac Alaotra N3 Ankazotaolana YT ua1709598
') A di = a
A2IWAN (Wanslel 1975) 5,700,000 a1%
13unmi1sa9Nnda
750,000 A%
Bemanevika ({an13tila) 1968 el | ANATWLHEILT 2,280,000
Hamsiall 1974 wasiuwuazila | an
mM3bnd)
ALIUANLALILANED Befandriana ((an13tlal 1979 ud | USunwd1va9 200,000 A
Janiviilat) 1981 wazttlan1vinalu
1) 1995)
A13197 3 @NYATNLAAILILAT ING
l—‘-iy d' 1 1 =Y o
N BARILT USurmansas
27N Lac Alaotra hn19aziwaan | Andriamena VAL NYINNNIRNSID
Taomasina Ramena 819 13181381979
2711 Taomasina 1iUn19az3Iwan | Ankarabo £91uHN1781979
a A
\Bednita
Maevatanana Beforona ﬂ'\‘ivl,&iﬁmiﬁﬁmﬁ]
Tsiroanomandidy (L#A#8) Belobaka 9 baiANI&T79

a o %

Tuanseth USHN KRAOMA 4adu1a1nan1stdwuSEntauindiiiunnissisalasiadbu
WANFNS
ANYNINNITNAIBILAAILT
= | & & A i A o o o ' !
auds : LL%aoIvamqmmwgﬁauwuﬂ Andriamena TIgIA8INITNITNAWILARILT
Qmmwwﬁmﬁmsﬁ ATPNTNRALAZLGILT Qmmwua:ﬂ%mmmmu
00D ﬁunuga AMNRINITOAIBNITIWREIA (LAT8218N1950 b LR anadanIy

@89N13289 KRAOMA) @Tunumwuahmaﬁaga uARINRINW WA TR eswe

13



;ﬁaamumﬁadlﬁmmﬁanﬁ‘

3) fnnauazlavaad
a5197 4 unasusnniiauaslauead
unaons | e a1 ANBIBY NN
d1909
Bemainty | %1991 Ambatondrazaka | SinLAa 21,000 | AwusiiiniAates | swusiiton "LaJ'@jaJ
(Aznaanaaunand) bW | au 82 1.3% AUMINEA
meazinaaniiesld 30
Alawuay
Valozoro %1930 Fianarantsoa 60 | #nuiia 65,000 | Fulsiiniiases | - LLiqmmws‘iﬂ ad
Alaluas At 8z 1.75 RNNIDEIBEN be
- WRaILIHaUe
wwnnInazdwny
NAALTINERTE
Ambatovy | Moramanga (Antananarivo | W3 f#niia Jesaz 1 | dInnwdveaines
Analamay | gqeqyuaan) 190,000,000 | uszlavaad 30y | wafleznAainifa
At 8z 0.1 & 20,000 audall
- nuiia 450,000 | LTwan 25 1
Ath RNIIONAG
- Tauaad 45,000 | Tauoadlafinnas
A% NNINRG 1,600 At
fal

& A o s & a Aa a & a g
I%ﬁuLLTYIVL@ﬂﬂ'T)NW Moramanga Ll]u"]ju)l,@]En‘ﬂ&lﬂ']iﬂﬂ@lLLﬂZLﬂuL“ﬁGq@ﬁqﬂﬂisu Iﬂiﬁﬂqiu

ﬂﬁ]ﬁ;ﬁ’u@‘i’llﬁumﬂ@] #U39% Phelps Dodge Madagascar

Wmqﬂaaﬁmamﬂmalummmwwu mmﬂam‘?maﬂmmﬂugwam

'
A o

RAYLUDTIAN

fmLﬁagawaa:ﬁﬂﬁ@?unummﬁ@ag}'lmzé’uﬁum{fﬂﬁ wananni @‘mmmmagﬁﬂmm’maa

e 6 & v v A v ' ' a aa
VNI T WAl E’JVL@Lﬂiﬂﬂl%@?%ﬂqim%ﬁ\‘]iﬁ@aqﬂﬂﬁﬂwﬁqﬁl‘!ﬂiua@LLE‘]%@]ﬂLLﬂzLLUGﬁWﬂ

14



;ﬁaamumﬁaduémmﬁ'ﬁmﬁ

4) uNINHE
A ' ' ~
AN 5 LLKRAILLILLNI NN
WARILS nag USumwd1sos | anwawe NG
Ampanihy/ NAZIUAN WARIUT :
Bekily laiin Veald 877 1,650 LNAT WU 3 LUAT Ausfiveadinle
- Behepa 4 ;eu3 (Veins) 4,950 @1ILNAT
Latona 20 @8us (Veins) | 8717 1,000 LUAT KU1 27 LUAT 1,276 ATINAT
_ Soakibany 5 gaus (Veins) 8717 550 LAT KU 1.5 LUAT 825 ANT1LNAT
_ Begoragora 4 g8us (Veins) 817 110 LUAT AU 5.1 LNAT 551 @1NILNUAT
_ Befamato 22 g8us (Veins) | 817 580 LUAT KU1 0.64 LUAT 380 ANILNAT
39 RL3 (Veins) | 817 1,154 LAT %11 0.27 LT | 322 AN319LNAT
- Ankara
. 12 g8us (Veins) | 8717 670 LWAT AU 0.43 LUAT 294 NINAT
- Ambatomainty
B 4 Reu3 (Veins) 28717 106 LUAT BU 1.35 LNAT 133 ANILNAT
- besosa
_ Reimbohitra 10 g8us (Veins) | 8717 195 LUAT AW 0.64 LUAT 125 @19LNAT
ltoha 2 asus (Veins) 8717 170 AT BU 0.53 LNAT 92 ATINAT
_ Bekiy 40 gous (Veins) | 8717 217 LWAT B 0.62 LUAT 76 NNAT
Masakoamena | 99z IUAN 3,000 @1 - 8 Tuund taowu'ld 3 Tuln
DI RS : ANMNAN 12 LWAT
AzINo8N - USINowb MR 46-42%
Beoanitavad
Maevatanana
Mahamavo NINTINBON 717 300 LNAT BUT 1 LUAT
WBeoanitavad
Maevatanana
Lac Alaotra 19 Anfman/iuanila Souas 15-
AIUDBNLAL 50
LATh LS
AZINDONVDI
Ambatondraza
ka
Antanjona NNAZINAN | NBN 7x15 1WaT | WINUNINBRSasaz 50.7
= U
Bealavas
Antsirabe

=

Aa

o o

Lmdmmmﬁmﬁ n

W

WAHLAITAINNANNANNS 9 L1381 79090 T uwIzuy wddanw

dulildnzwuuilgugiied Ssasiimidmamusidlinalunosndoaludiunniauls

U

15




;ﬁaamumﬁadlﬁmmﬁanﬁ‘

5) danlad

=i ] 16y ¢
13791 6 Llﬁa\ﬂliﬂaﬂlsﬁﬁ

7
Q

LARILS NA9 USum ANBIE NANELNG

&1509

Manantenina | ggidaziuaanided | 165 Muat | o§lu) Yapaz | "Formation a partir de

16 19910 Nordern 41 leptynites alumineuses pre
Tolagnaro 110 cambriennes®
Alaluay
Vangaindrano/ 100 Sud | 8gdun Jaway | Basaltic formation
Farafangana 37

Ankaizina agjuu High lands N4 | 55 8161% E]E\J]flu’] SRy | "Formation a partir de roches
aanlduas 40.7 du socle pre cambrien

Granite migmatites), ou de
Tsaratanana (fﬁd ( d )

1,600-1,800 LU&7)

formaions volcaniques

(Trachyte - basalte)"

1149 NNIALINADNU DI 10-15 8w | agiiuiias van Lo lualae krauazi
AZIWaDN Antananarivo/f113 A% WanUuann
AZIUANLALIILATD

U2 Antananarivo

s 6 ] Q/ &€ A " ! P
WenEMiiunsdszaualIvasuanlaasiia Lateritic a1guwy  Ankaizina I0F
Farafangana L{uT%uiNd1a7y LaTuLIN Manantenina Lusuniinnudragngauaziganiw
Andumssdn USunmarsasuen laduasuiananisivasniisasss 1 vasdTunmdrsainslan

A a Ao A 9 Ad o v ' )
Lmﬂimmagummaﬂa: 40 TINNNANNaH miﬁlmmmamimaaﬂ

6) NaILAY
A3 7 URAILINAIUAS
WARILLT S USame ANBIbY NN
d1909
Ambatovarahina | ¥{19310 Ambositra lanenadua | naduad Sasa: | 3zlinnda
Ambatofinandrahana 1) | 4 11,500 475 luauiaa
NNOLIUAN 60 A%
Alaluas
Besakoa Vohibory (Aawle) lanenadna | naduas Jauaz | lifianw
36,000 4% | 0.6 Wanlads

16




;ﬁaamumﬁaduémmﬁ'ﬁmﬁ

LATEIND

Daraina Vohemar (114 LARIWI

azInaaniioaniia) YUIALAN

& \ i o = ) a {ia & o
T1u3 Ambatovarahina (la¥znaduad 10,000 a1) LIULARINRATINALANAG TIdINTANT

amu"l,;imﬂﬁfﬂ
AN a o A , o &
Tuweth Tiinimiasusnanadluinananis

A13197 8 WHAILINDILAITR LW

WARILST NA9 USunmansas | anume NANELNG)
Ambodifilao Marolambo @8 Le laidmsduwy Spread anwlay
Londokomanana Andriamena $1Z34611 L%GL?ISHE?W mineralization BRGM
Itsindro Ambatofinandrahana Mineralization
Ambitsika Lake Alaotra

. % a 6
Analalava Region Iharana NAILAILLN 129LAINTANY
Ambatofitaratra (@ waantiganite) NaILasa] i atusiuan

fuznn A39

madmalu i lidunuunsiunduaregio widawhnsdnwuiuda G
- WARILLS Lanjanina (M4t##aae4 Fianarantsoa) FoavhmsfnsuRaLANNITIBRENS
- Ambodilafa (%Wﬂﬁdmfuaaﬂ - Manitaves Mananjary) L8 Andriamena (13
AZIUDONADUNA) Sunssusfigasimasimaiiniga
- Antara
- Analalava W&z Ambatofitatra §a9rimydaszimaadifiud
7) N2IAI21
anns&1ralas BRGM (Office of Geological Mining and Research) 1iiai) 1970 ladunu
unasusuwadnuluiufiaelud
- Antanambao Manampotsy (Vatomandry mm:ﬁ’u@mﬁmlﬁ)
- Antapombato (mmﬁuaaﬂmaa Antananarivo)
- AaUlAlLAzATIMaaNVad Amboasary
- Andriamena (@auﬂmomamﬁamao High lands)

1 ' ' a o & a [ . . A ' a
vLN&JLL‘ViE\lx‘]LL?LLWE\]@]%&JLLE]Z/‘VWBLLWEW]%@EJ@ (Platinoid) NUATKAINNLATIND

q o8

TUUNAARDLAUNILREIzNLTINNU AT LudrIanasdn

17



;ﬁaamumﬁaduémmﬁ'ﬁmﬁ

2

& A . A a o o Y \ o & a = & AKX
luwuﬂ Andriamena ULLSLLWQ@%N%@L%%LL@]UGVLNV]S’]UTQ%JQVN%N@ AATUNIIANBINUN Y

LNNLAW

WARINADININITRNTI9DU laun

- Antara NN9ALIUANVBY Soanierana lvongo (NM9ALIUANLALILNRIEVBY Toamasina)

- Ankera NMIAIUANLALIRATAY Brickaville

- Cape Saint Andre

8) @znIuazdIncd

d. 1 1 [ L =
MITN 9 URAILLIAENILACHINSH

D.,
g

UARILT a9 3umdsas ANBE NNLLNA
Andavakoera aawnite WARILT 148 LAY é?aagﬂu
Ankitokazo Quartzobzrytic

zone

Ampasindava

Nosy Be (N4 I%aN

Beaniie)
Basakay Tsaratanana WASILT 45 WiA3 Quartz zone § | MINAALDY
(az waaniiediniie) 374 47,000 Q% azia¥oons 8 wsegiauay
Usznaudioazna
4,000 @1% Laz3% 10
A
Ankisatra Tsaratanana ("m\‘isl,@qf Iav\m:ﬁ"? 446 a0
284 Besakay) FINTH 136 An
Antanetibe Ambatofinandrahana %’u‘mx‘i (Seams) @l:ﬁl‘? Touaz ADINNTMINTT
Ambatolahifotsy (@auiﬁ‘um Antsirabe) 13-48 ﬁﬂiﬂ%@:ﬁ?LLaz
Ampangadiambato (ﬂ:ﬁl"a Jouaz 1 Vlaal,l,ml,ﬁmau
Kelifehy pilsnziuan UABILIFINSTUAS lundsnznawn laivihaulalugs
AOUNA Az LATBINAY
Folakaro Isalo (AaWlH) LARILIRINSTURS A84111N1IR1929
Morafenobe @l:ﬁl'?“?iﬁﬂﬁfg #andu
Sambirano NNALIUANLABINRHD | LREILIFINZRUA #aITNNTRII9
Ambanja - Loky Bay @1:7’?’3 1‘1)1?77%%

lusuus Besakay Waz Ankisatra ldlanarinlsnn asananuninglng YSunmdrsesdn

LLazﬂﬁlﬁgﬁ‘uvL&iﬁBmaaumﬁﬂummﬁaﬂﬁ

ueAIIELwNIaIsia T

- #1929397AUNEI Sambirano (WKN Ambanja- Loky Bay) N19az1waniagatnibauas

\MzRuLEN (a8n9stae 1,000 LUAT ulaTanIsuIn)

18




;ﬁaamumﬁaduémmﬁ'ﬁmﬁ

- MIFTIIIRANNIaaulduadniz (Vohibory - Ambanihy) #aznuunasnanla

dy A 1 [ o a
luwummmmmm fSNI INSH

v

aualnNL Nl uunRInENY FINR uas

U

- N13§1379N09671% Andavakoera 23 1%

Barytine
9) @un
9
A ' 1
@13191 10 UKRAIWIAYN
ULARIUT a9 IEF VRl ANWbY NAELNG)
#1309
% =S A I3 = 6
Ampamatoa High Mandrare (2314880 | HaNIANY | Judanuuniiing
Beale) Juay LATLARENE 136
(Negative LAATINN
study)
[ Y, (] 1 a 6
Ihosy lhosy Az 3uan (lat) laiviaula WASILARRLNE 136
Maintialaka lharana BRGM ija‘ﬂ
(9L InaanNLAILRe) 1970
Andramamovoka | Bangolava (AZ3%@N BRGM a1l
ABUNAT) 1971
. > 1 a 6
Antenina Mananara (A%88n WARILAEFING b3 e
ABWNAN)
a = v a A 1 dl =
Lavaraty mMeazinaanidiesla NS BRGM LilaTl
Ul 1980

. a & & " w oA [ a

WARILATFING L3R LTaSABY Was "Terre rare” 1 Andremamovoka (2INANADUNRIY) &
AMNUIRWLD AITVNMTFITIITIIANUNAINEIILNaNIUT I wdNT09

dl ‘ﬂq’ dl a a a 6 =1 o a o = ca' a

a9 nNwh Lavaraty uﬂsmmtmaama"l:mga IATANAUNTFNTIILRLANBUANLG Y
TUNWNAINENINIRNA

WAad Kandreho (AziuAN@aUNad) Sambava (Azinaanifisdinita) waz lhosy (ld)
ST nGaIUn1IENTITULS

WINWAGY Antenina (aziuaanidaaniia) WNala ldu1nin asdiinnsdsiace
RipIsap)!

A A L& Aa ' a & o a A ')

NUNTEHININNANTunaILaadNe 136 (Nosy Bay nanzinaaniiiodinita wazazinaan

1 I

Beala) mmw:u%’uaqﬂnaUQQLLa:msﬁwmséﬁ’mLﬁmau

19




10) NI&LA

;ﬁaamumﬁaduémmﬁ'ﬁmﬁ

A159N 11 LRAILINIALA

LARILS

k7
Qs

a
Nnea

ANBIE

UInm RNLLAR
d1909
Ikalamavony mMaazIuaniie e W3 100 A% | VIIELAH 1
Malakialina Alansy/
ANUIATLUAT
Ambohipaky WARN Saint Andre (19 | WARILT ustlad Geological Service
Bekodoka léwag Mahajanga) Lﬁaﬂ 1967
Lamandy Ampano Ambatofinandrahana WASIWT WARILIT lad | BRGM luil 1967-
(Antsirabe 1(951/) 1986
Benato Mandrovato | 1114161 (Androy) RN Fladlnlwsan
Mafilefy Tludlualn
e
Begogo mMIazinaandiosld UARILY Inananaiilu | Geological Service
e el 1970

TS WIBUAEILI AT N TE WL Lméiaﬁmgmlaﬁq@agluﬁyuﬁ Vohimena 13 bduas
aLInaniesle LLa:luLLﬁﬁiaﬁu%a@T-ﬂ'sa@lsﬁ-ﬁugﬂuﬁuﬁ Ambatofinandrahana

asdiumsinaiuduluiuil Ambatofinandrahana

LAY lkalamavony (Finanarantsoa @aumﬁa) Vohemar (ﬂﬂd@]:fuaaﬂﬁmmﬁﬂ) n3
z%wnauuiagamwm’iﬁwsmlaoﬁuﬁﬁﬁmaﬁﬂﬁﬁuwu%uuﬂ%aLﬂiﬁ:@ﬁa

11) WIRIEIN (Rare Earth Minerals, "Terre rare")

d. 1 1
AN 12 LLWRAILLIKIETIN

L7
£

ws URAIUS | N9 s ANWLE NNLLAA
d1309
Iumvlﬁ]jﬁ Antete ﬂ?dlﬁ“ﬂad Tolagnaro 15 15,000 A%
Alaluas
Vohibarika | nawitauas Tolagnaro 63,940 A Snmnalsow
100 Alaluas 84
muilinziusandodld 82,000 Q1% FUNIY
94,500 ¢t "Flandrienne"
eilInzTuaanuazmi Psunaluwn lod
AZINDONLALILATLD é

20




;ﬁaamumﬁaduémmﬁ'ﬁmﬁ

Morombe POHINZIUAN VIR 9 b I8N
Mahajanga
Euxenite ltasy Antananarivo AzIBANLAELY | - TWUILSIIAD | "Pegmatite AIMIToYaLE
e RUALAD uranifere" WABALANN
- 219L3RNAY
14
Maharidaza | Ankazobe UWARILS LATUMT | — ﬁaamﬁa;&m‘ﬁa
Huen WadaLNNLAY
. o a @ 1 3 6
Fergusonie | Itasy maaziuanidoslduas agludnanng
Antananarivo
A . & o " 3 ekl A
Berere ADULRBVBY Andriamena m’]&lﬁmyimm =" LWﬂvaYIWIJ\‘JaJ
(2B ONADUNA) wspwalnndl
MINFARUALR
a & " & o " & ¢t A
Fluwlnag Berere ANuANY IO WANNN MG R
WIVWIALANANNT
NRARNALE
Pyrochlore | Bekolosy Ampasindava (mi‘umﬂ 10 AUAY Pyrochlore Jau
Beainiia) 8z 0.4 Tuivud
Granitic alcalin
Bastnaesie | Ambatofina | N3léua9 Antsirabe unaansoa bl la | uns 250 was | Janudlwldle
ndrahana Sumsdsaiiu RUWIRALLNAT NATVLUURAES

IanansHaa luw lod lalantasluunaineSon waRyUSuno europium WAz yitrium @0

ANUATWLLT "terre rare” AAINIANNINSADI LATUNIANBIL1IaLB

lasianzdSun e 89289891910 D90 europium  samarium W&z yttrium S un

ﬁaamwammmhcrmmuﬂﬁ]gﬁ'u

luaoait Omnis (National Office of Mining and Strategic Industries) a%ﬁ:%’i’mﬁmim’m’ﬁ

fateyaiianailnraituus euxenite lu Maharidaza (Wil Ankazobe) Liaruilariuasding
2143N1 RECOVERY DYNAMICS

12) dawnlng wasaan uazlawlod

a & & & & \ AA o Aad ' ~ Y &
LL?BE\]L&IVL%G] IN%’]VL"IT@] LAZLTDINDY Ll]‘lrl:LL‘ﬁﬂ\‘iLLTY]ﬂJﬂﬂUﬂ?Wﬂ@ﬂq@]ﬂq&l%%GTE]{'l&l’]@]’mﬁﬂ'ﬁ

Sam"lu@ﬁﬂmtiﬁwumﬂﬁqﬂﬁo 29 dudn lagwulndnyu Toamasina USums 1 1w 3 w9

nanua wazUSua2 lu 3 luiNui Manantenina - Tolagnaro

& A A o o o A A ' & A . A & .
Lsﬁaiﬂauuﬂiuﬂmmia\‘] 1.6 U I@ﬂﬂiﬂ%uﬂﬂiz%qﬂagiuwuﬂ Toamasina LLazﬂLﬁaaag

lﬂﬁ'ﬁu Manantenina

21




;ﬁaamumﬁadlﬁmmﬁanﬁ‘

A13197 13 unasusdawnlng luwiloe uazisasaan

k7
Qo

]
N6

WARILLS USurmwa1va9 ANBILY NNELHAG)
M9 laifvedeny - figawlud 3lnd lu | desrinsdisn
ALINBBNIALILNIE wilod usziasnon | Wiada
TIWINNN
- B ludd Titane 1w
USanouein
Toamasina | axiuaanaaunand | sawlud 12 suau Titane Souaz 48 las9mInGa
LrasAa 700,000 At
Tolagnaro maaziueandiodld | Bawlud 11.6 auau | Titane Tooas 47-51 unssfvinauls
Tuwn'lod 260,000 G ﬁqﬂ
LrasAaL 678,000 Gt las9mInGa
male dawlud 2 S uan #a9riNIR9
Tuwn'lod 50,000 au RTETY
Morombe pianziuan A891IIN1I§1973 LARILLY faIrinmIAn®
Tambohorao RuLGY LR

M3 AuNITlas OMNIS (The National Office of Mining and Strategical

Industries) waz Qit Fur 1udl 1986 latinduanudiamvaunasusdain ludluiui Tolagnaro 19

arinaaniiiadldvadniannans Qit Madagascar Minerals (QMM : U3HM28981aA 8NN

1ag Qit Iron and Titanium Inc. Was Malagasy State lu#3289 OMNIS) UszifinnsdTalusu

WS luszazaaINInNn3N 40 U

' ' = A [ s A A v a o va a e
LL%ENLL‘EVLYILVIL%FJNVIN‘I@]E]JULWG&Jﬂ’]‘Sﬂ%WUI@UUiEV} Madagascar Resources VL(ﬂJJﬂ"ITJ"ﬂU

\ ' Al @ A Y o ¢l & ! 1o @ . | . &
LL%NGLLWIWUY]’N@]&’J%@]Hmml@mE]\‘ill’]@]’maﬂ’liélidu]mmmLLia’mmﬂa\‘iIaﬂ LARILIAINEIT %

' : { 4 a . ' 2 Ao \
Lmaau,s"lmmLﬁﬂwﬁaawamwa@mammmaﬂu Tolagnaro 313N Madagascar Resources El%l

TERTNININAA L BULAR LT

13) N2IA1
dl 1 1 o
M1I1N 14 LLHEASLINDIAN
A A ' )
NN LLRAILLY
%Wﬂﬁdmi’uaaﬂ De Mananara a Farafangana
High lands Ambatolampy - Antsirabe - Ambatofinandrahana - Ambositra - Itasy
Aawld Ampanihy
AZIUAN Miandrivazo — Malaimbandy
aznanidadinite Maevatanana — Tsaratanana
azIkaaniasniie Vohemar - Ambilobe - Betsiaka - Andavakoera

22




;ﬁaamumﬁadlﬁmmﬁanﬁ‘

wuu;s'*naaﬁﬂuﬁumam%ﬁqaw’immﬁw%mmma’a wai ldTuanuanlaay laasd
Nwisuavntuusfiinawla

fLaININEanaIfIdaud o Lﬁaaﬁnnmsmamshulmﬂ&ignng%mﬂ

mmﬁ@ﬂadﬁﬂuaﬁmﬁaﬂwﬁ'wﬂumﬂg@muiﬁUﬂaﬂiuLL%do@:ﬂauﬁ'@ww

ANYATNATTNRIBILAR IS

auds : AdnsmulunmanBauszinma ussuiwininnuazagn

Jadan : Maguanan1sedn laun n1stnausy 3T uaznannT 9adeusaINania

o AV o @ ) & & o A '
‘ﬂﬂﬂﬂq‘ﬂvl,(ﬂ ﬂ’liwwu’mﬂﬂLLRZﬂ’]i‘U’]@ﬂ’J’mLﬂuadﬂﬂi (ﬂ']iﬁ]@ﬂ’]jvhl@LLazU’]ﬂ@aﬂ’]iﬂaUﬂ‘N)
1
2.2.2 LL?Q@&'\‘W?‘ISSN

1) wnstWa

A1319N 15 wrassuns e

7
=1

N LARILS

High lands Antananarivo  Alasora  Ampasapito  Mahitsy

Ambositra Antsirabe Ampanihy

ﬁqgé‘l‘]g@]gfuaaﬂm 849 Manampotsy Toamasina Brickaville Vatomandry Moramanga

13197 16 AnganurasusunsIne

A A 1 '
NN W AILLY

mausl@‘T Ampanihy

Iuﬁaqﬁuﬁgwﬁmmﬂw&hmu 5 U39 WAAUNTING batlaziszunm 17,000 6w lag
AILGLTANIINRA LaFNIAITHAALAT NG LU 1aIN31 980,000 A% USENWAN 4 wrdtTluuSEnuad
Hisiaauazduiiumagluiun High land uazlumodiazinean

ANYAINNITNAIBILARILT
= a o & o A a s , & Al a
0D : USUN A1 389UNT ING DI UIBINN LTEDINTTIULTAAN LT WIQUNING

qasan ﬁunummﬁmfﬁamuﬁunumiﬁﬁmﬁaa ﬁunumﬂuda LaztadnnanIInE

23



;ﬁaamumﬁadlﬁmmﬁanﬁ‘

2) lam
@151971 17 unaouslam

Al URAILS
Est Bekily Ampandrandava
Nord Ouest Betroka Banato
Tsihombe Sakamamy
Est Bekily Mafilefy
Nord Ouest Tolagnaro Andranondambo
Bekily Ambarata
Nord Bekily Vohitramboa
Nord Bekily Ambatomena
Ampanihy Maniry Miary

mﬁaaaamﬁaﬁﬂ‘aL‘ﬂ@mmﬁmluﬂwﬂ‘u |éurA BENATO uaz AMPANDRANDAVA N3
naalunEudAnITasudtl 1920 uazanisvmeitinnaaldudruinnin 55,000 ¢ Tas
UIEMENEa UM 3 owan
3) uwulsd
uu'lsdwu sl uiuiso Ui
- Andavakoera - A 4#i Ambilobe ﬁﬂ’%mmﬁ%waaﬁawyifﬁ%msJLLaué'u Twuionadl
anushaulavninaanzinaluseswauluguin
- Ampandrana - N9AzIRANLA8ILAavad Ambositra Fanutdwldlelunsuaalu

TS
- Fierenana - Miaziuaniiieslduas Betafo AUSumdsadantiay
6
4) @1BaD
P 1 1 1 6
199N 18 LLKRAILLILIAIDAD
a 1 6 n:%' t:i 1 1 a ]
DHALIAVIDAD NN LLWRAILLTY UInrwasas
AaATaAmNNTIY oidsnziuoan (Gud 97N Maroantsetra 119 nFuLINIEaS
Ambatondrazaka 11n14 Mananara Kandreho qmn’lwa"um@]l‘my"
AZIUAN)
AaUNAd (Antsirabe/Betafo, Beombiaty (ﬂ@ﬂ']il,ﬁaﬂ A8q lod
Ambatofinandrahana) 1959) Ambatolehibe Horombe,
Aawld Tsiviry (Uans
SEORIE)
Aaadlzay WwLEeINy
A1aaTaAmNNTIY

24




;ﬁaamumﬁadlﬁmmﬁanﬁ‘

AOATRLAI Antsirabe Andrianampy Samiresy USunmdaanil
Ampandramaika MINAN bal
aﬁjﬂLﬁﬂJa
ToTw (Citrine) mmﬁm:i’uaan Mananara Maroantsetra
mawﬁ'éﬂi’uq%% 270 Antongil TUneaziuan

Y Ud1729A18aT U WINNN waaa1aszninsdszinadslafadiosain esannnns
AATIALAZNIUUITUTBINANA
wnennaniidugduanalaadislngdudusasvaslan uddslidIamnsndaiasnin
unBandudninduauusnagie 15 i
5)  WITAWBIA
unsIuIIauTAnsayeIlzinalsznaudle
1 o ¢ . & ' o { o [
51) unainaaasins Diego LﬂmmaawaameLWﬁQQmﬁaqmaaﬂs:mﬂmamw
. 4 A A o o g A A ¢ & & . ¢ a A &
Diego TiimuAadunusiuiunninsiawasm laduzsearianyaiudinafiies - amanad
a & = . A A o & AL ad a S a a A A
w13 laonldiduunaim@ons waasdw lwsnwnoIns®mingu shduunuds) ndas iniauna

v

= a Ao a ' o & a A Ao v o v A A
CHe NG HGHe uaﬂmnummmmwaaMW"LWsmnmaummmauwmnuwugmﬂ%lmumaa
anlauzmaaiangduanu léun Andapa, Faratsiho  @asuuTinlandiunaniwsiaus
Sﬁaaﬁ‘*ﬁaamﬂﬁaﬂﬁha Avziang A NTaILRAILIWRa UGN WS FIuNINUANGIY 13h8931N
VI A UNAIVaIUTLINGN Antsirabe FunaINaauNURNIAATINNURLLZTaAN
1 %] 6 1 U % a £
52) unaswaautW WS llakaka-Sakaraha agm\maul@ﬂaﬂﬂmmmumnmmlwaa
tyzina luluadania Tulear WAz Fianarantsoa Lﬂul,mdmaygﬁ azauéﬁag}'lué’nwmzmﬂaum
WILT UGN mu‘ﬁmﬂuﬁumﬂUqﬂvlmuaa‘%n ‘waaﬂﬁwumuslmyjﬁ]:ﬁ%ww“-ww“m\i wazd
WRBUUILLANAWANTINGIY LT ASRLTLUATA NI LANIE INLWD 83AaTH FULLA 137
RIUF LAZLAIAND HUA%  NMIANEINL N LRSIz dwit e nAnLl s
1 [ [ 1 [ %
53) unainaaadWins Andranondambo agmmmuaaﬂLﬁﬁdl@]maoﬂi:LﬂﬂluLm@

>3 e Ad‘d a et 6 > A

291130 Tulear [uunasdlgupiintanusunuinuiugaii FuduAunugrududausasdseina
{ v J =3 =) =3 1 =3 ana =3 g = =3
ﬁﬁmﬂq 2.600 e uUUwld WU ABLUITRARUS o ULAAULARTRLNA LT LaAROARTRARIDAY

I & Ko a ' A A A o A v A Y

Wnunlas uaﬂmﬂumuLmaa*‘qmﬂguwwuamumlumnmlﬂammmﬁ
1 > a a o a U =3 > ] a 6 (2 g; a n;nl
5.4) unaInasgnuiy Anisidiaasisadinuunainaasswing nu'lansafians
Lmﬁaﬁnﬁmﬁm"iTaaﬁ'uﬁuQLmﬁleﬁﬁ@LLaamVLaﬁuzsﬁaaﬁ L EWNLLARY Ansirabe LazTRaN LA
INARLUT LT% WAEY llakaka-Sakaraha WUNUANLANWaaLIAAITINNUNRau W WS LazuSLIh
, . & | o ' @ Y Ao a
RN Gogogogo-Ejeda FIUMNLLARNY Betroka ﬁmagmmaﬂ@mawamm Tulear ®anNINNWHIY

AMINUNRRENUNNIUIINIA Tamatave

25




14 o a
6) LINIIANTIA

dl 1 1
AN 19 LLKARAILLI

;ﬁaamumﬁaduémmﬁ'ﬁmﬁ

NISAWTA

2
=1

]
NN

BRAWT

Sahatany : 1’]’]31(5?]8(1 Antsirabe
LU® Ankazobe Tsaratanana
LU® Antsirabe — Itasy

Fianarantsoa @Z{u@]ﬂ

- NMINAURLAI (rubelitte)

- MAUNAUFUNIU (Indicolite)

€a A (3
- ﬂ?@@l‘ﬁ‘ﬁ@liul%ﬂ']a@lvlfﬁ@]

- LWIATINEW 180 UAZTUNW (morganite)

a = a A A
- MVIRURLVYI LARDY, triphanes  (kunzite)

VI’NEL(;]' : Ampanihy — lhosy

6 a 6
156 - azLufiad

6 6 [ =)
ANSLU — Labrador “Charoyant’ — Laaaw lo¢ — Aasa

Introngay

=) =}
aaslngFraag

7) Awiansdszauaniad

A 't a oA o 1
M13791 20 urAIRWINaNIIUITALANLAY

t!ly dl 1 1
NN LARILS

& 6 6 a a 6 a 6 a A
LUALNNNT NG MmaadaTuy duNamead aziuiiad Fau
UARLNOUAZIUAN Tainaneiluin

TURUULTORANIIALIUAN
Marovoay

Maintirano

a A 6 6 a (3
Analalava ﬂ"li\lﬂﬂ:@%ﬁ LagLlas aztunaa

@aulﬁ : Ampanihy Bekily

AMATLaNA azine wastlas lalalud-aasa bsa

Highlands : Arivonimamo - Ambositra - Itasy

azularlug oz lnlud

Ambatofinandrahina

ARUDOW

8) USLBBALNAY

8.1) 014 Peat

wavtuwAuswialuaiduwuwiniiendt 100 Alawwasluui Onilahy  (uennaniaawle)

WaTNWNWALAY balA Imaloto, lanapera, Vohibory, Sakoa, Sakamena tnufniiuziia

. ﬁ A o 1 e v s 1 a 1 g |2 v
gondwanien emﬁﬂimmmiaagamwwummu mu%ummﬁﬁﬂimmmga

M135191 21 WARIDW Peat

unaIns | ne 3n1ud1909 ANBE NNELHAG)
Imaloto N9iauag Onilahy 40 & udn (Auh 10 AlaLas/an 400

ABUNAN) AT
lanapera " — Tug 10-60

26




;ﬁaamumﬁaduémmﬁ'ﬁmﬁ‘

LTUGALUAT
Vohibory " ﬂ’J’]&lﬁﬂLLﬂ:sz‘l’]W%u
dulaidnd
Sakoa AuA Betioky ¥199MnN=La | 50 ATUAL 5 T3 luszes 10
120 Alalway Alaluas
Sakamena #19277 Sakoa N9 TUUITENN 5 T

aznanidusld 15

Alaluay

T3 Sakoa Lﬂwﬁ‘uﬁmaulaﬁqaluﬁwmu%’uuiﬁwu %’uuiﬁﬁuﬁfﬁ'ﬂmmmmzagizm’m
AninnsanENNgITa ﬁnﬂﬁayafmdﬁmmmLLﬂaszﬁumswam"L@TLﬂu 2 520U
- INAEBAINNNGDINT L DI D%
A ' o & A d a & & 'Y x> Y
- WANNTEI08N ANNARINIITLNEINLA NI T AT I AN U LARIAN AW
s
WS
=< ' A A o & e ' o & = ° & a
mM3anslulasan1aneg MnsnuTwushas laddszauanudnsa nhsludwiunuilunn
v é U o =Y % a W
aswguﬁq@lm%mmmﬂi:ﬂaumyamﬁwaamu Isamugumuu@? YN Y 1uﬂaﬁ;uu YN
SOMACIM 1 Antsirabe 1a3URNTIWNINEATWIT Sakoa A6t 1998 tNanaan1uilaz 10,000
At z%’m%'uLﬂuLmﬁia‘wé’amumaﬂiomugu&wuﬁ 154N SOMACIM LT uaunun1svinnilasnns

#AUUDd Malagasy Company of Mining (SOMEM)

8.2) ﬁﬂ%ﬁLLﬁzﬁ%tﬁ"]ﬁ% (Lignite and Bitumen schists)
A13197 22 unasdnlwiuazAinsinau
URAINT S 3nmasas | anwmwe RNLLAG
Antanifotsy 19910 Antsirabe 60 | an'lud 32 du | Tudaduazanlud 5 9% | lassmsudasanud
Alaluas G \Hugaiwae
(OMNIUM-BRGM)

Sambaina Sambaina a6 500,000 | sufivhmswdalanwn 1.2 | Fanudwldldlums
Mandrohasina Antsirabe A LT aﬁ'mf'lﬁ'u

Ambilobe South

M UANLALILRILE

anludnie 15 oudiiuas

284NNNFNNS

Antsohiny Befotaka Morth suanludnig 40
Antsohiny LTUGALIAT

Kandreho Tusufiunied isalo - an'lud 10-30 LouGINAT

. ﬁnmu‘*’?ja@ﬁmnmaﬁ

27




;ﬁaamumﬁaduémmﬁ'ﬁmﬁ‘

Tuud Antanifotsy  LutuuIniaulangaludwinduninimaalunsniauazulas
anludinaldunud s The International Mining OMNIUM lasandnifiulassnisiny Office of
Geological and Mining Research (BRGM)

a 6 A 6 & éi’ a dl 1 o v AI

anluduazdadilwsawdsniaulaluszqauriasiu

8.3)  1nLuw (Bitumen)
u

A 1A
M139191 23 HRAIULNT

k>
7

UAAILS A 3anm ANBLE NAELNG)
d1389
Bemolanga Morafenobe (1883 3 AU Aunnodnamw RYWIE1IAINY
AZIUAN) OMNIS UazL3IuN
@91@
Tsimororo Folakara (183 ﬁumme‘j"uﬁwﬁu%ﬁn ]YIE1IINY
AZTUAN) OMNIS UazL3IHN
@@
FERIN Ranohira (mﬂﬂé]d - wsduILda meciaﬁz}mumml,ﬁo
Ranohira ez @lz’ufu@m)/Mangoky @K | N9
Onilahy 6t - ﬁﬁﬁu
Ankaramy W89 Mahajanga (11874 URRILTEATY mmq”uﬁwﬁ'uﬂﬁfﬂ RYWIEIIAINY
Maromandia azInaniaadnita) OMNIS LazL3®hN
@9@

8.4) lasidsn
o & R o a ~ A & A va A o
PIANNRNTNLRFININ T mwﬂmwnugmuﬂmaaluwuw Bemolanga W&z laaN1TITL
PRNOTWAILGAL 1948
MEURRINITLIZEITID WU T RUAINUF SN UL N LI LA I T TITNTNG muﬁ%’mﬂﬁ]ﬁ;ﬂ‘uﬁamu
Dnlygaunasiaiuuanoers The National Office of Mining and Strategical Industries laad13
Tulasan1 8179 NEAA L laTANTLaWN UL BN BanauSHm

28



;ﬁaamumﬁauﬁfmmﬁ'anﬁ

3. ndnnaaivazidaulanisasnuannaivlssine
(Foreign Investment : Terms and Conditions)

3.1 uTlauagetdunisasnu (Investment Promotion Policy)
lui@annuegnsn 1994 SFU1ENIANENT (GOM) |¢aaasdnsinauusmsidaasa (One-stop
Office) W38 (Guichet Unique) F91flunipilseauinudwiudaianalassnislng dinsudilals
wisnuidsuwaaasule uaduniismnuisuleseunssstaiauslUdinsenasiiioadas
LAZAAMUNAINNNIZNTIIAENTEL “Guichet Unique” 1952 8x10mdLfiun345-603uudsniians
st lunnseud@
wanandt Tufl 1999 $gunadsldnansdninau “Espace Promotion des Investissements”
(Investment Promotion Space) %umﬂumzm’mqmmmm (Ministry of Industry) Lﬁ.addm%&l
MIRINUVDIANTG LLazLﬁa‘lﬁmmﬁwmﬁauﬁﬁﬂamu duazidouuims myvadoya uaz
%umumsamgtymﬁnﬁmm
aauat 1996 lafmadufiuununiulassehshutusweanslanuas IMF - Sgunale
wmmwﬂﬁgﬂgsﬁﬁlLL@:?JLLmﬁawlummmuhﬁamLﬁﬂi:l,ﬁ'UULLazﬁaﬁwu@mamﬁﬁLﬂu
gUaIIAdONIINAWITBINALENT I@mLa‘wwz’ia'mﬁ%‘ﬁaa?iumm@L§ﬂLLawm@nmaLLazﬁﬂamu
ANT6
Gaudt 1998 %’gmavlﬁﬂ%'uéhé’umiﬂﬁgﬂﬂgvimmﬁam%’mwuEﬂm@%mv\ﬁﬁ]mmimz
Munadnn wilasus lalasarsuen Insauuay LaznITIUEINII0INNA 9ANTHINNATANT
dolusiaunl4luil 1008-1909 Lﬁam:éfum‘sammamfmma
- ST AU ENVITIAITE (FUHRBNITUEA)
- miciauﬁm:l,ﬁyumimgﬁafiﬁﬁwLLﬁﬁfﬂamu@hm@LLa:ﬁﬂViaaLﬁm (FABNITUE?)
- MIUAENMTEYN@  equity capital contributions I@mﬁfﬂamu@mmamaaﬂ%ﬁau
(GURUNITUET)
- M3aasuaaunsaanstdonasing (@LiunuEa)
-madSunseudungnansuazaddng thadaduiunudsiuilaeg GHEEEZPRERE
auNd)
- m3sswwludaanainsasamaiumadidoununulssmafiddnenn
- WASIEBNUANALENTU (AUEUNILT MDY FYYIFNTRLAYUDINTAIN U OPIC)
- muhngwinemslnaindsdssfidzuenadplninaznmaanauinly 3ain335uaie
Malagasy Center for Arbitration and Mediation (84914 laigntiunns)
- myhngrangmaiimilesusadulnaanld (@ufiunisusd) wazmssansaungnang
LﬁaﬁiaLﬁ%ﬂﬂsamsﬁﬁmﬁaaLLs'ﬁamumﬂﬂdﬁ 200 ULATENIF (ANAI13Y
FuiumsiaSaruniondutl 2000)
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3.2 sduuunisainu
] 1 a 1 L a v v t:il v A 13
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~ o ¢ & | & = o \ ' v ~
szuumBvasuenams dsarulngiiunisiivainiguissiunaty utvesn leadun s
) i A v A o A Ao
&IUNan9 (National Taxes) WaznBva901  (Local Taxes) Mu'laannBaiunarsfigaain
IINNT7 95% Va9 laINAENIRNA

mﬁ‘ﬁLﬁm‘*ﬁaaﬁummmumao@i’mma 1sznauaiy
3.3.1 aHyAALNN (VAT)

a " a ° v A o A a P ~ AL a =
mwgammugﬂmmlmumuﬂ 1 RIWNAN 1994 unwNANEY ma:rmwnmﬂunn
YA DUVDININRALAZNNINIZANLRUA WANINHEITUNLALINNFUAILRZNITUINN TN L1k
Uszine
a = -\ (% A
AATIANEN 2 8990 B
O 0% &NIUMI&Iaan
0 20% fwsuaaT N bl
Tu3zuzuINAAININAN YNNG 25 % UaMmuraItuaILall 1996 Luduin anTIN1HaaadILrE
20 %

Yaa

3.3.2 mBnlaRAuaaa (Corporate Income Tax)

qQ
a a va A o v dll = d' L = |dl o >
mmaﬂmuwmagnmuﬂmmmwn 1aNAY 1978 aaNMBoghn 35% §MIUTINIIY
nﬂﬂszmﬂ
a 1 ‘Dg: 1 J [
luqimmiamumaﬂszmwmmm*’naa@maumﬁ%mu@ 5% 09 50% muagnuﬂszmw

MIRINH
3.3.3 ﬂ'lﬁlf‘mvlﬁlgﬂﬂaﬁ‘ﬁ&lﬂﬂ (Personal Income Tax)

a a U 1 v & =S = Y v [
ﬂ’]HL\‘luvl@lqlﬂﬂaﬁiill@’]LLU\‘]aaﬂvL@L‘lJu 2 U3z1an Ao ﬂqiﬂ'ﬁnﬂiqﬂ‘l@ﬂ'ﬁnﬂﬂiz"ﬂ’]
(Employment Income Tax) nun#ainmelad1anslidszdn (Non-employment Income Tax)
1)  m#ansglaa1aisisesn

A o A o Y o X | o @
DA W V]"iﬂﬂl%ﬂ@i"lﬂ’]’gﬂu’] ?lua%jlﬂlﬁqﬂvl,@
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q' = A a b v 1 Y o
MN1319N 24 ?J@li'lﬂ'l‘lﬂ\‘]%lﬂﬁ]'lﬂi']Ellﬂﬂ']ﬁ]']\‘lllizﬁ)']

a1y | ela (FMG) AAINNE (%)
1 lsitfins 150,000 500 FMG
2 151,000-250,000 2

3 251,000-500,000 10

4 501,000-750,000 15

5 751,000-1,000,000 20

6 1,001,000-1,500,000 | 25

7 1,501,000-2,500,000 | 30

8 LA% 2,500,000 35

2) s nnelaaidislailsesn

A13191 25 ansmiulaainsalaaivrelalszan

1803 | wla (FMG) aamatE
(%)

TaisAin 250,000 10,000

1 FMG

2 251,000-600,000 5

3 601,000-1,000,000 10

4 1,001,000-1,500,000 15

5 1,501,000-2,500,000 20

6 2,501,000-5,000,000 25

7 5,001,000-10,000,000 30

8 47nN31 10,000,000 35

3.3.4 ABAITINGNA (Excise Tax)

= =3 d' d' 6 a % 6 ' ;ﬂl o %] == 2; N
LiElﬂLﬂ‘]J"i]’mLﬂ‘ia\‘i@mLLﬂﬂﬂaﬁﬂaEI’IE;(‘U NN TUNITNLLY LLRSLATIDIRIDIN BAINNTUGAILLA
10% 149 100%

3.3.5 N#AANINT (Customs Duty) Uaz 18141121 ( Import duty)

mﬁqammﬁﬂmﬁummwm C.LF. 2a848uaindn Insoniinfuainaisdssnnenun
qul,ﬂmwmwadqamm

aannBiiaiud 0% 04 20% srulnajoriznitg 0% 0 10%
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v

AN IR AILE 0% D9 30% z%m%’uauﬁ']ﬁ%ﬁmﬂﬂiunw NRTINVAINBUNTLAE

mﬁg{amma:ﬁaaﬁaﬂﬂ'j’m'%awhﬁ'u 30%
-V 6€a .
3.3.6 ni#n1slannsngan ( Property Transfer Duties)

SNLALANNNITUNY T IRTaUANLUR I UNTWE T ﬁa;&au‘%ﬁm A13TINAINNT mﬂauﬁ’u
A ' A = & a o aa & A I
NI alanarauten N1ISTENLALIEY wazmIdszya aanaBinsuuuasiuasti
o = ' ' o a a A
§AI% T98H9z1I49 6 29 12% Nudn 2% tnuLdugaTaniiulay FAR
a Y ]
3.3.7 ﬂ’li&%’lﬂi’lﬂlﬂﬂ’lim‘qu (Tax on Capital Income)

a = @ ' A v o ! a A Y A A =
Liilﬂl,ﬂllﬁ]’lﬂﬁ’mvl,@ﬂ’liamu ANDITULUYN WHDUAT LLRSATNILNEA a@]iqﬂ’]ﬂLSQﬂLﬂﬁJlu

20131 25%
3.3.8 nM#En13lanlinaanwaniszing (Tax on Transfers Abroad)
Sonifivannelduesssnriesasauansdafilansanuandszing sammsviny 15%
3.3.9 a1nsuaanil (Stamp duty)

I3UMLALIIN LBNENIAINNANE LaNEIM I EREING lutgsa laneIMIINTEK aam
g: { (=4 = 1 J 1 = { g; 1
MEANILUAINLaz T usasIw JuagnuiisiAnyadianas AATIAINNAILA FMG400 19 FMG
1,000 aa5 NI UFAEINYINAL 0.5 %°11aagaﬂ"flul,aﬂmsmamsﬁmm:é’mm 0.05%VaIadA V8l
LT
Aa U . -
3.3.10 M #89UaNn&319 (Tax on Buildings)

%

a = ' ' A % ed A AN o o Aa &
LiﬂﬂLﬂU'i]’]ﬂﬂ’]L°Ij'1mmiLLaZLﬂia\‘iﬁmiqﬂﬂSMﬂLﬂaE]‘LWIVLNVL@ 2AINNHUAIW

13191 26 é'm'lmﬁﬁaﬂgna%"m

I189N9 Owner-occupied | Non-owner-occupied

Residential 3 to 6 percent 4 to 6 percent

Non-residential | 5 to 10 percent 6 to 10 percent

1
A A A

3.3.11 Munan (Land Tax)
Sonfiudunedenian il‘yuagjiﬁumiﬁﬁﬂiﬂwﬂuﬁauﬁ?ue] SamBaadefuiiianas
n. FMG 50-300 dwiufiufiiaesdas
2. FMG500-1000 & miumsdanivrgasnnisa
a.1% °11aaHamﬁ'auéﬁ%%‘uﬁ'ﬁuﬁhﬂé’[fﬂaﬂwﬂumﬂmwmmiu
3. FMG400-800 §asUuiith netasy ﬁuﬁﬁm{ﬂ
3. FMG1000 to 2000 gwiuiiuiin lalalsus=lomila
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3.3.12 m#n15U92naua1BN (Professional tax)

L‘%mmﬁmﬂmmﬂﬁuqﬂﬂa USHN NNLITaINUNITAN qmwmsw’%amm’%ms SNLI%
A998 AAAIAITLATIIHEIMITIUNIIINGNREY LNBATAT (L31VBI) MIANUALAZNNTAN
867 UTENGIWNBATNIIN A8t g}”éﬁmﬂmﬂiaﬁw WUNITBIN YR TIFON NN LA AL RT
Wnihiviastu vismiduiiuiamaneiiuguewdis ldamasluemedyarizuasnivaud
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(Repatriation and Convertibility)
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3.7 wihanuntnediadAun1sgatdInn1TaInu
Guichet Unique, Ministere de I’'Economie et du Plan

P.O. Box 674, Antananarivo — Madagascar
Tel : (261 2) 202 84
Fax : (261 2) 285 08
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4. vdinnainasiaulanisasnudiuus
(Mineral Investment : Terms and Conditions)
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1) Loin® 99-022 sur le Code Minier. Mining code.

2) Loi sur les grands investissements. Law on the large scale investments.

3) Decree

3.1) Décret n°2000-170 fixant les conditions de la loi n® 99-022. Fixing the conditions of
the law n°® 99-022.

3.2) Décret n°2000-308 portant création et fixant les statuts du Bureau du Cadastre
Minier de Madagascar. Establishing and fixing the statutes of the Malagasy Office of Mining
Land register.
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1) Arrété interministériel n° 12032/2000 sur la réglementation du secteur minier en
matiére de protection de I'environnement. On the legislation of the mining sector regarding
environment protection.
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42.4 nmyawitwnisiiganuluangiariimiiosus (Type and Transfer of
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4.3 auazasssutiianiuiages (Mining Taxes and Fees)
431 AINARAWINT

ﬂ'ﬁm@mmdLL{luﬂﬁ]ﬁ;ﬁuL’%‘fﬂﬂLﬁqué’mﬁ 2% E?rm%'unml,i

4.3.2 A15IINLHYNATLLS

1 = 1 a o d‘v
ANDITULUINUAT 6] AU

1)  @15ITNLRLNNIIIENWA (Administration Fees,FMG)

[] U []
A13197 33 A5 ITNLTHANNIT 1B AN

AEE 2 3 4 NANELNG)

PRE | 95,000 190,000 285,000 380,000 - 95,000 g]mé“’a A3 UINY
PR | 315,000 630,000 945,000 1,260,000 | --- 315,000 ﬂmﬁ’l A3 UINY
PE 1,600,000 | 1,600,000 | 1,600,000 | 3,200,000 | --- 1,600,000 L‘ﬁ&l%%nﬂ 9N i
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2) @hﬁssmﬁw‘lumgzy'm (Instruction Fees)

l:l 1 I}
M13191 34 ANSITN Luﬂu‘lnm;;zy'm

Type ISquare Right/Square (Issue)
25% 75%
PR 78,750 FMG + 236,250 | FMG
AERP 2,500 FMG + 7,500 | FMG
100%
PE - 1,600,000 FMG
PRE - 95,000 FMG

3) dﬁﬁssmﬁwmﬂﬂﬁﬂuuﬂaaslumgzy'm (Fixed Duties)

@13197 35 asrasamsiliswudasluenia

I18NY ANSIINLHYN AL
Auinfiviindssusnanuanssan 2,500 FMG/Square

MIVENBLIAN luaunnainduluayyialnai
midaans 5,000 FMG/Square luaunna PRE 1lu PR w3a PE
mawasuluenga luaugna PR (u PE

mM3lon 7,500 GMG/Square

AsysuLilgntuen 25,000 FMG

4.4 vihavuaasgniiendag
4.41 NINKNDILIUALSIWING (The Direction of Mines and Geology,
DGM)

NTULAN BIUILAZTIRINGIFINANTTNTINAINUUALLAN BT UTenauaeriIgunan
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4.4.2 Bureau du Cadastre Minier de Madagascar (BCMM)
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The Direction of Mines and Geology, DGM

Ampandrianomby-Antananarivo 101, Madagascar

Tel : 261-20-22-418-22 — 22-401-914 Fax : 261-20-22-400-77

E-mail :

dmgcentral@blueline.mg

Bureau du Cadastre Minier de Madagascar (BCMM)

Rue-Farafaty — Ampandrianombyd Antananarivo BP : 4250, Madagascar
Tel : 261-20-22-522-81 Fax : 261-20-22-522-26

E-mail :

bccm@dts.mg
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5. Tamauaranivnisavnuaaviinainu'ing
(Opportunity for Thai Investment)

5.1 N9
A 1 s 6a a 1 1 6 =
q@lmv\mswmuaoLmJaammﬂamiumwa@LLazmaaﬂLLiIﬂiVLwmmmmm:mmiam
LLiﬂi’leWﬁmﬁﬂmﬁﬂqmn’lwgd (High quality crystalline flake graphite) wazuslum wanmitaann
WsLAa % UasnedalinInae wituaIatiay navd wswienn Audszau UAZLIDARINNITNG 9
I 6 o a |J o a 6 A ﬁ'o’ A A o 6 1 [ a
L% AR 30UTI6 WINITAUTIA AIAATUAZINGD waNINRLIINEAN TN L% UnD
LG
A Aa s 6 a o % a
lull 2003 WAaAmNIaTINYIzTITAVRILTZING (GDP)  dszunmhs 13.1 WA WWIaW
o Ao o & A A & [ o
g 33NN189TaLTuuLiey T9RNTn 9.8% 1ul 2003 wasanandiay 12.7% lul 2002
AAGARINNTIULALBINT W% NIWEe Aaidu 11% ves GDP Tud 2002 luamen
magammnIIuniaaisAailn 2% vas GDP
luidaunguniay 2003 mwms‘[anmgﬁ'ﬁﬁuﬁwmu 32 Muwnrsg&nIulasinisaanis
o : a . . = \
NINYINTLILUUDTITNIAUIR (The Mineral Resources Governance Project) Taazoyszindli
mnﬁmawamazsnﬂ"L@Tﬁnﬂmﬁmﬂqmm%mmmﬁmu,s' FIUREAUUABHIEIUIN 5 Swni
Faunadszmananimladn 1 Sumsoy S3uasnigaLnInign 500,000 wisy lasinisfasiin
v Aa o et v QI =3 é QI v a v =)
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TN I uHUANIBTEANENLaZA1T#N523 airborne  geophysics QAR PAEHRITEURGEGTRR
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6. UssaIYNSN

6.1 Lang&1sa1vav

1)

[ %4

nd wewnn dAneamwassaianiiuuwliunIaens lenasdsznaunis
gNN%’]L‘%?N “WE\]QEJ?J’]@’]TT&T]’]% ﬁﬁ@ﬂmj"uaagﬂizﬂaumﬂm.” ﬂiﬂJVl%'WUﬁﬂiﬁitﬁ
NINWY 5 NUNWUT 2544

Jorge Martinez-Vazquez and L.F. Jameson Boex, “Madagascar, Overview of the Tax
System and Recent Reforms”, Bulletin for International Fiscal Documentation Volume
50, Number 1, January 1996, pp. 8-15

Ministry of Energy and Mines, Madagascar, Guide for Mining Operators, 2002

Rajaona Andriamanajara, Economic Development Cycles in Madagascar 1950-1990, 1990
United Nations Public-Private Alliance for Rural Development Madagascar
Preliminary Review, July 2003

Stefan Lindemann, Madagascar Case Study, Analysis of National Strategies for
Sustainable Devekopment, June 2004

World Bank Group, Africa Region, Private Sector Unit, Summary of Madagascar’s
Investment Climate Assessment, September 2005

Heather McGeory and Alieda Baig, Gemstone Mining in Madagascar: Public and

Private Sector Development and Poverty Reduction, May 12, 2005

6.2 fiayadudunivduinasiin

a b~ WO N =

)
)
)
)
)
)

(22}

www.bcmm.mg

www.bni.mg/investingmadagascar
www.lib.utxas.edu/maps/madagascar.html
ww.mininglife/mews/Madagascar_mining_news.asp
www.un.org/esa/coordination/alliance/documents/0408. madagascar.pdf
www.eddis.org/static/DOC13503.htm

6.3 unaviayalguyil

Related Information has been updated through interview and discussion with the following

officials from Ministry of Energy and Mines, Madagascar

A O N -

)
)
)
)
5)

Mr. RAKOTOARIMANANA Papphile, Director of Mines and Geology

Mr. Henri RAZANANIRINA, Directeur Provincial de Energie et des Mines
Mr. RANAIVOARIVELO Andriamanantena, Chief of Geological Services
Mr. RAZAFIMANDIMBY Olivey, Geostatistician, PGRM

Mr. Jonasy RAMAROLAHY, Coordinator, PGRM
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