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P L AT E - F O RME  A R A B E MO N TAGN E S  D 'OM AN BATINAH GOLFE
D'OMAN

sse nne

Nappe de
Musqat

Nappe de
Mutrah

(d)
(c)

(b)
(a)

Cambrien moyen à Silurien

Permo-Mésozoïque autochtone (supergroupe du Hajjar)

Néo-autochtone Maastrichtien supérieur à Terciaire

+ ++

+ ++ Socle Précambrien supérieur (granits du Dhofar)

˚ ˚˚

˚ ˚˚
Protérozoïque supérieur à déformation paléozoïque

^^ ^
Éocambrien à Cambrien inférieur (carbonates et sels)

(a) Front du charriage synmétamorphique des nappes
 métasédimentaire de Musqat.

(b) Front du charriage des péridotites de Musqat.

(c) Front du charriage "froid" des nappes et mélanges d'Hawasina et des
 "exotiques" omanais (Glennie et al., 1974).

(d) Front du charriage des ophiolites de Suma'il.

Nappe de
Suma'il

Nappes
d'Hawasina
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grès, argilites

Argilites turbiditiques
et radiolarites

Argilites turbiditiques

Croûte océanique 
âge ~ 100-107 Ma

Croûte océanique
âge > 107 Ma

Péridotites tectonisées

Volcanites

Argilites micritiques

Brèches et radiolarites

Brèches et turbidites oolithiques

Grès turbiditiques et grès

Argilites silicifiées et radiolarites

Socle pré-Permien

Argilites
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Permien Supérieur

Tithonique Supérieur à Berriasien

Sénonien : début de la phase d'obduction

Cénomanien à Turonien

Aptien à Albien

Jurassique Moyen à Supérieur

Trias Moyen à Supérieur

Bassin intra-shelf
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Lithologie N.m. N.c. P.ech. P.Fam. Symb.

Amphibololites 4 0 0.41 %

Diabases 4 0 0.41 %

Diorites et Granodiorites 32 3 3.58 %

Plagioclasites 4 1 0.51 %

Trondhjémites et Tonalites 24 0 2.46 %

8.09 %

Gabbros à Amphibole 3 4 0.72 %

Gabbros 6 2 0.82 %
1.54 %

Dunites à Plagioclase et Pyroxène 8 0 0.82 %

Dunites à Plagioclase 7 0 0.72 %

Harzburgites à Plagioclase et Pyroxène 10 0 1.02 %

Harzburgites à Plagioclase 4 0 0.41 %

Troctolites 59 0 6.04 %

Troctolites à Clinopyroxène 34 2 3.68 %

12.69 %

Gabbros à Olivine 201 9 21.49 %

Gabbros à Olivine et Amphibole 14 0 1.43 %

Gabbros à Olivine riches en Opaques 1 1 0.20 %

23.13 %

Gabbros à Olivine et Orthopyroxène 42 4 4.71 %

Gabbros à Olivine, Orthopyroxène et Amphibole 6 1 0.72 %

Gabbronorites à Olivine 12 1 1.33 %

Gabbronorites 152 6 16.17 %

Gabbronorites à Amphibole 16 0 1.64 %

Gabbronorites riches en Opaques 8 1 0.92 %

Norites 17 0 1.74 %

Norites riches en Amphiboles 6 1 0.72 %

Norites riches en Amphiboles et en Opaques 4 0 0.41 %

28.35 %

Webstérites à Plagioclase 3 0 0.31 %

Webstérites 96 0 9.83 %

Webstérites à Olivine 6 0 0.61 %

Clinopyroxénites 73 1 7.57 %

Clinopyroxénites à Olivine 10 0 1.02 %

Orthopyroxénites 17 0 1.74 %

Orthopyroxénites à Olivine 4 0 0.41 %

Pyroxénites sous forme de rubanement 19 0 1.94 %

Wehrlites 7 0 0.72 %

Wehrlites à Plagioclase 3 0 0.31 %

24.46 %

Diopsidites et gabbros hydrothermaux 22 0 2.25 % 2.25 %
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°2� 1 ��� ����Ð ��� �#�#� ��� ����½ ��� �#�#� ��� �#Ð>ê ��� �#�#� ��� ��­#� ��� �#�#Ð ��� �#��� ��� �#��� ��� �#���
KE� ¶ ��� ����ê ��� �#�#� ��� ����ê ��� �#¼�� ��� �#½�� ��� �#Ð#Ð ��� ��­�Ð ��� �#��­ ��� �#��­ ��� �#��� ��� ����­
¯(��¿ ��� ����Ð ��� ��Ð#½ ��� ���#� ��� �#¼#¼ ��� �#½�� ��� �#Ð#½ ��� ��­�Ð ��� ���&� ��� �#�C­ ��� �#��­ ��� �#�#�
KE��¿ ��� ����Ð ��� ����� ��� ���>­ ��� ��­#� ��� �#½�� ��� �>êV� ��� ��­�¼ ��� �#��­ ��� �#��� ��� �#��� ��� �#�#�
®T� * ��� ���#� ��� �#�#� ��� �#¼#� ��� �>ê>� ��� �#�C­ ��� ����� ��� �>êV� ��� �#�>ê ��� ��¼#½ ��� �#�>ê ��� �C��½
²>� ��� ����Ð ��¼�� �#½ ��� ��­�ê ��� �>ê#ê ��� ���>ê ��� ����� ��� �#¼#½ ��� ���V� ��� �#½#½ ��� ����� ��� �C��Ð
»:* �#� �#Ð�� ��� ���&� ��� ����¼ ��� �#�#Ð ��� �#�#¼ ��� ����� ��� �>êV� ��� ����� ��� �#��� ��� �#�#¼ ��� �#�#�

����� � ��QSP���}/dfnydS`aZAwWX'Z]Xh^Z�`aZAb�`adf_Rc�VCc-VCiS�+`adfe+g'Z��-VCY8^ZAi�^ZAnyZAc=`~Z�`x�-VCY~nydfch^ZAYaVCikQ

}/ZAwv�-if_Rc'wvX'g!noVCc=`aZNVCg!w[_Rc=`�dfc=`aZAY[�'Y#^Z�`�^ZAwIbA_RnynyZqifZAwvY[ZAifdfe+g'ZAwvX'ZAwIbA_Rc'X'g'dS`awvX-VCc'wIifZAw[e+g'ZAifw
_Rc=`IbAdfY[bAg'i�^ZqX'ZAwIifdfe+g'dfX'ZAwxnoVC\RnoV<`adfe+g'ZAw$¡Vyikj VC�'if_RnJ��X?j g'c{bAZAc=`aY[ZJX?j Z´µ��-VCc'w[df_Rc{_#b3^ZNVCc'dfe+g'ZCQ?ThZAw
�-if_Rc'w�`aZAifwhe+g?j _Rc�ifZAwh_R�'w[ZAY¸ºRZ�w[g'YhifZx`aZAY[YaVCdfcow[_Rc=`KX'_Rc'bIY[ZA�'Y#^ZAw[ZAc=`�^ZAw~�-VCYhX'ZAwWbAg'nJg'i�V<`aw �*X-VCc'wWifZ
w[ZAc'wvXh^Z��-c'd��-VCYx½¾Y¸º#dfc'Z�0"P-�R|=s��We+g'd"w[ZGw[_Rc=`x�*_RY[n�^ZAw$¡V¤�-VCY¸`adfY~X'Zqifdfe+g'dfX'ZAw~e+g'ZGikj _Rc��3ZAg�`vZAw[�h^ZAY[ZAY
Y[ZAi�V<`adSºRZAnyZAc=`I�'Y[dfnydS`adS�*w~�'g'dfw[e+g?j VN�=VCc=`qbAY[dfw¸`zVCififdfw#^ZqVNºCVCc=`�dfc5�[ZAb�`adf_Rc!X-VCc'w�i�VybAY[_:9g�`aZCQ?}�j ZAc'w[ZAnJ�'ifZ
X'ZAwK�'Y[_#bAZAw[w[g'wvVN�=VCc=`~nyZAch^Zo¡VJifZAg'YWnydfw[ZIZAc��'i�VCbAZ�V$X'_Rc'b�g'c'Z�dfc.--g'ZAc'bAZ�bA_Rc'w[dfXh^ZAYaVC�'ifZIX-VCc'w~ifZAw
n�^ZAbNVCc'dfw[nyZAwKX'Z��*_RY[noV<`adf_Rc8Z�`xX?jM^Z�ºR_Rifg�`adf_Rc�X'Z]i�V$bAY[_:9g�`aZ�_#b3^ZNVCc'dfe+g'ZCQ
}�j VCc-VCiS�#w[Z{�h^Z�`aY[_R\RYaVC�'�'dfe+g'Z{X'ZAw�^ZAbz�-VCc=`adfifif_Rc'woY#^ZAbA_RiS`�^ZAw�V�ny_Rc=`aY#^Z!g'c'Z \RYaVCc'X'Z!ºCVCY[d�VC�'dfifdS`�^Z

X'Z�nydfch^ZAYaVCif_R\RdfZ¤Z�`$X'Z8`aZ´µ#`ag'Y[ZAw¤Z�`¤V!nyZAch^Z�¡V!i�V�X'dfw¸`adfc'b�`adf_Rc�ZAc=`aY[Z�X'ZAg#µ�w#^ZAY[dfZAw$noV��[ZAg'Y[ZAw$X'Z
Y[_#bz�'ZAwK�Cg'c'ZKw#^ZAY[dfZWY[ZA\RY[_Rg'�-VCc=`�ifZAw)��VCnydfififZAw"X'ZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAw�Z�`�X'ZAw��=�#Y[_Nµ�^ZAc'dS`aZAw 0=bNVCYaVCb�`�^ZAY[dfw#^ZAZ
�-VCY�ikj VC�3_Rc'X-VCc'bAZJX'Z$ikj _RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'Z¤Z�`]i�VobAY[dfw¸`zVCififdfwaV<`adf_Rc��'Y#^ZAbA_#bAZ¤X'Z$bAZ$nydfch^ZAYaVCi��3g'c'Z$w#^ZAY[dfZ
Y[ZA\RY[_Rg'�-VCc=`8ifZAwy��VCnydfififZAw$X'ZAwo`aY[_#b�`a_RifdS`aZAwyZ�`8ifZAwo\=VC�'�'Y[_Rw ¡V:_RifdSº#dfc'Z�_/¡g
0¨�-VCYo_R�'�3_Rw[dS`adf_Rcp¡V:i�V
�'Y#^ZAb3^ZAX'ZAc=`aZ�0�ikj _RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZyZAw¸`q��VCdf�'ifZAnyZAc=`]VC�3_Rc'X-VCc=`qZ�`]`zVCY[X'dS� 0?ifZ$�'i�VC\Rdf_#bAi�VCw[ZGZ�`´³<_Rg�ikj _Rifd �
º#dfc'Z¤Y[ZA�'Y#^ZAw[ZAc=`zVCc=`JifZAw]�'�-VCw[ZAwqifZAw]�'ifg'w��'Y#^ZAbA_#bAZAwAQ �vg'bAg'c'Z�^Z�`ag'X'Zyw¸�#w¸`�^ZAnoV<`adfe+g'Zyw[g'Y]ifZAw��-if_Rc'w
X'g�noVCc=`aZNVCg�c?j VN�=VCc=`v�[g'w[e+g?j VCif_RY[w�^Z�`�^Z8Y#^ZNVCifdfw#^ZAZ�0)bAZ8`aYaVNºCVCdfihV!bA_Rc'w[dfw¸`�^Z�ZAw[w[ZAc=`adfZAififZAnyZAc=`$ZAc�g'c
�xXh^ZA�'Y[_Rg'w[waVCdfifi�VC\RZ 
8X'ZJbAZJw[g5�[Z�`�Z�`(0¶bA_Rny��`aZq`aZAc+g X'ZJi�VyX'g'Y#^ZAZJX?j g'c'ZJ`a�?¡ZAw[Z�0¶dfi)Vy��VCififg�bz�'_Rdfw[dfY
ZAc=`aY[Zh��VCdfY[Z¨ikj VCc-VCiS�#w[ZhbA_Rny�'ik¡Z�`aZ �*noV��[ZAg'Y[w 0<dfw[_C`a_R�3ZAw 0"^ZAi�^ZAnyZAc=`aw"`aYaVCbAZAw ��X'Zhe+g'ZAife+g'ZAwJ^ZAbz�-VCc=`adfifif_Rc'w
_Rg��'dfZAc���VCdfY[Z�g'c'Z{^Z�`ag'X'Zqny_Rdfc'wW�-c'dfZ]X'Z]bz�-VCe+g'Z�^ZAbz�-VCc=`adfifif_Rc��3_Rg'Y~ZAc�VNºR_RdfY~g'c'Zq�'ifg'w~Z´µ��-VCg'wM�
`adSºRZxZAc=`aY[ZIVCg�`aY[Zxw[g'YhifZ~�'i�VCco\)^ZA_R\RYaVC�'�'dfe+g'ZCQ#}"V]w[ZAbA_Rc'X'ZI_R��`adf_RcoV ^Z�`�^ZxY[Z�`aZAc+g'ZIZAcobA_Rc'w#^ZAe+g'ZAc'bAZ
X'Z¤e+g'_Rd 0/g'c�\RYaVCc'X c'_RnJ�'Y[Z¤X?jM^ZAbz�-VCc=`adfifif_Rc'w]V ^Z�`�^Z¤Y#^ZAbA_RiS`�^Z¤�'g'dfw]g'c'ZyVCc-VCiS�#w[Z!¡V�i�V�nydfbAY[_Rw[_Rc'X'Z
^ZAifZAb�`aY[_Rc'dfe+g'Z�X'ZAwo�'�-VCw[ZAwonydfch^ZAYaVCifZAw$X'Z�bz�-VCe+g'Z!Y[_#bz�'Z�V ^Z�`�^Z�w¸�#w¸`�^ZAnoV<`adfe+g'ZAnyZAc=`oY#^ZNVCifdfw#^ZAZ�VCg
Xh^Z�`aY[dfnyZAc=`�X'Z$ikj VCbAe+g'dfw[dS`adf_Rc�X'Z$X'_Rc'ch^ZAZAw{^Z�ºRZAc=`ag'ZAififZAnyZAc=`q�'ifg'wv�-c'ZAw]bA_RnynyZGifZAwI`aYaVCbAZAw�Z�`]dfw[_<�
`a_R�3ZAwAQ¨½¾i~c?j � V X'_Rc'b�ZAc'bA_RY[Z�e+g'Z�`aYA¡ZAwy�3ZAg�X'Z�X'_Rc'ch^ZAZAw ^ZAi�^ZAnyZAc=`aw¤`aYaVCbAZAwyZ�`odfw[_C`a_R�3ZAw¤ZAc�bAZ
e+g'd¨bA_Rc'bAZAY[c'ZyifZAw��-if_Rc'w]X'g�noVCc=`aZNVCg�X?jmlInoVCc
0?i�V�noV��[ZAg'Y[Z¤�-VCY¸`adfZ$X'ZybAZAififZAwM�¾bAd�V ^Z�`�^ZoVCbAe+g'dfw[Z
�-VCY���V<`a�'dfZAg 
hZAc'_RdS` �MP-���=r��~w[g'Y�ifZAwv`aY[_#b�`a_RifdS`aZAwxZ�`]\=VC�'�'Y[_Rwy¡V8_RifdSº#dfc'ZqX'g{noVCw[w[dS�¨X'Z �#g'noV�j dfi 0
±A_Rc'Zv\)^ZA_R\RYaVC�'�'dfe+g'ZvX-VCc'whi�VCe+g'ZAififZ~ifZAw��=�#Y[_Nµ�^ZAc'dS`aZAwWw[_Rc=`K�-VCY¸`adfbAg'ifdk¡ZAY[ZAnyZAc=`¨YaVCY[ZAw��¥ºR_RdfY�bz�-VC�'dS`aY[Z
��Q �����§ifZAwxw[ZAg'ifZAwIVCc-VCiS�#w[ZAwvX?jM^ZAi�^ZAnyZAc=`awx`aYaVCbAZAwv_Rc=`v�3_RY¸`�^ZGdfbAd/w[g'Yvg'c'ZGe+g'dfc'±NVCdfc'ZqX'ZG�=�#Y[_Nµ�^ZAc'dS`aZAw
�'Y[_�ºRZAc-VCc=`vX'Z]X'dSºRZAY[wxnoVCw[w[dS�*w 0'ZAififZAwKbA_Rny�'ik¡Z�`aZAc=`~�'Y[dk¡Z�ºRZAnyZAc=`xifZI`aYaVNºCVCdfi?X'Z ��V<`a�'dfZAg 
hZAc'_RdS`NQ

�#g'YWifZvnydfififdfZAY�X?jM^ZAbz�-VCc=`adfifif_Rc'wy^Z�`ag'X'd�^ZAw 0�g'c'ZIbAZAc=`zVCdfc'Z�^Z�`zVCdS`h`aYA¡ZAwKVCiS`�^ZAY#^ZAZvnoVCdfw 0#X-VCc'wh`a_Rg'wWifZAw
VCg�`aY[ZAw 0�VCg�ny_Rdfc'wqg'c'Zo�'�-VCw[Z8nydfch^ZAYaVCifZyV��'g 9Z�`aY[Z8VCc-VCiS�#w#^ZAZ�0)Z�`JX-VCc'wJ�'ifg'wGX'Z8|R�R��bNVCw 0�bCj ZAw¸`
i�V��-VCYaVC\)^ZAc?¡ZAw[ZybA_Rny�'ik¡Z�`aZ$e+g'd�V��'g ��VCdS`aZ$ikj _R�+�[Z�`qX?j VCc-VCiS�#w[ZAw�¡V�i�V�nydfbAY[_Rw[_Rc'X'Z
�/ifZAw�bA_Rc'X'dS`adf_Rc'w
VCc-VCiS�+`adfe+g'ZAw�w[_Rc=`qw¸`zVCc'X-VCY[X
0/ifZ$�'Y[_R\RYaVCnynyZJX?j VCc-VCiS�#w[Z$dfny�'ifdfbNVCc=`Ig'c'Z$`aZAc=`adf_Rc X?j VCbAb3^ZAi�^ZAYaV<`adf_Rc
X'ZyP5» &���Z�`xg'c�bA_Rg'YaVCc=`vX'ZGsC�¤c �GQ§}"V¤X'dfw[e+g'Z�`[`aZW�[_Rdfc=`aZqVCg�noVCc+g'w[bAY[dS`xbA_Rc=`adfZAc=`~`aY[_RdfwK`zVC�'ifZAw 0



� "�D EJ¦���9��*�� "�#� �/�#(� �� ��%��5¦�� D ¢ O

#$!�� � �
��� ��� � Î�� � � Î��	� Î �	
��	� Î �	
�
	��� ����������� ����� ��� Î � � Î � ��� � ���� ���� 8:� � E 5 
 C�K E 5 E I�I E 5 G � B E 5 E�E�E E 5 E I EFE 5 E�E�E E 5 E���� E 5 B � K E 5 B E G E 5 E G/B E 5 E�E�E E 5 E�E�EfE 5 ��
 K@ � R E 5 C �%E E 5 E�� C E 5 K�K 
 E 5 E���� E 5 G ���FE 5 E I 
 E 5 
�� G E 5 E C�K E 5 E�E�E E 5 E�E�E E 5 KDB%H K�5 H�I�K E 5 E�� K���/* E 5 
����fE 5 E�� � E 5 K�K � E 5 E�� H E 5 B 
 H E 5 E�� I E 5 H/C 
^E 5 H�G � E 5 E I/B E 5 E G � E 5 E�E�E B�5 E I 
 K�5 �%E K@ �/* E 5 � K�K E 5 E�� K E 5 K E K E 5 E�
 C E 5 G�H�K E 5 E�� K E 5 C E H E 5 E�
 I E 5 E�� K E 5 E G/B E 5 E�E�E K�5 C�B �fE 5 K$I E> � � E 5 K$G � E 5 � B�C E 5 K$G�K E 5 K$H�H E 5 � H�I E 5 B%H�G E 5 E�� I E 5 E C%I E 5 K E I E 5 E�� I E 5 E�� I E 5 K � C E 5 K$G�Hh�� E 5 KDC E E 5 E�� G E 5 H ��E E 5 C E I E 5 
 I 
FE 5 K�K E E 5 B � I E 5 E H � E 5 E�� H E 5 E K � E 5 K�K � K�5 E G �fE 5 K�KDCP�� K�5 G/C�C E 5 E K E E 5 E G � E 5 E K�K E 5 E B�B E 5 E�E I E 5 G�H/C E 5 E C�K E 5 E H/B E 5 E�E C E 5 E�E H K�5 I�G�GVK�5 K$I�I
����� � ��Qms � 
WVCY[Y[ZAw:X?j ZAY[Y[ZAg'Y�VCc-VCiS�+`adfe+g'Z �-VCY ^ZAi�^ZAnyZAc=`:Z�`:�-VCY�nydfch^ZAYaVCi�� � �"! �  �gw�w��� 

P��R�$#&%

#&%('") �
� � ��! �� �gw�w��� 
¨P��R�+*",

*", '.- ,
Q

i�V¤�'Y[ZAnydk¡ZAY[Z �  �� 
 ��� ��o w �
| �hZAw¸`�^ZAe+g'dSºCVCifZAc=`aZqVCg#µ�`zVC�'ifZAwvs#Qms¤Z�`�s#Q �yZ�`vX'_Rc'c'ZqifZAwx�'Y[dfc'bAdf�-VCifZAw~bNV5�
YaVCb�`�^ZAY[dfw¸`adfe+g'ZAw$�h^Z�`aY[_R\RYaVC�'�'dfe+g'ZAw$�3_Rg'YJbz�-VCbAg'c�X'ZAw¤������VCbAdk¡ZAwJXh^ZAbAY[dS`aw���ifZAwJ�-bz�'dfZAY[w! �� 
 ���0/9o w �
|
Z�`  �� 
 ���21�o w �
|x�'Y#^ZAw[ZAc=`aZAc=`JifZAw]X'_Rc'ch^ZAZAwqX'Z$`aZAY[YaVCdfc Z�`GifZAw�bNVCYaVCb�`�^ZAY[dfw¸`adfe+g'ZAwqifdS`a�'_Rif_R\Rdfe+g'ZAwv�3_Rg'Y
bz�-VCe+g'Z¤^ZAbz�-VCc=`adfifif_Rc �  �� 
 ���0/9o w �
| �-Z�`"ifZAw/bA_Rny�3_Rw[dS`adf_Rc'w¶bz�'dfnydfe+g'ZAw?ny_��RZAc'c'ZAw"X'Z¨bz�-VCe+g'Z$^ZAbz�-VCc=`adfi �
if_Rc��3_Rg'YKe+g'ZAife+g'ZAw�^ZAi�^ZAnyZAc=`aw �  �� 
 ���21�o w �
| ����ifZI�-bz�'dfZAY  �� 
 ��� �Mo�x � ��bA_Rc=`adfZAc=`xifZAwK`zVC�'ifZAwxsJZ�`v�yVCg
�*_RY[noV<`
�)x 
 � � Q¨²�VCc'wyifZAw¤¯)VC�'ifZAw8s{Z�`8� 0�ifZAw�^ZAbz�-VCc=`adfifif_Rc'w$w[_Rc=`8bAi�VCw[w#^ZAwy�-VCYyifdS`a�'_Rif_R\RdfZ �*_RY[X'Y[Z
X'ZAwyifdS`a�'_Rif_R\RdfZAwGX'_Rc'ch^Z�X-VCc'wyi�V!`zVC�'ifZ{P��J�'g'dfw¤�-VCY¤±A_Rc'Z�\)^ZA_R\RYaVC�'�'dfe+g'Z�0�Th�-VCe+g'Z�`¾�#�3Z�ifdS`a�'_<�
if_R\Rdfe+g'Z$Xh^Z��-c'd�VCg bz�-VC�'dS`aY[Z¤�'Y#^ZAb3^ZAX'ZAc=`Jw[ZAYaV�Y[ZA�'Y#^ZAw[ZAc=`�^ZoX-VCc'w]ifZAw]\RYaVC�'�'dfe+g'ZAwqe+g'd�ºR_Rc=`Gw[g'dSº#Y[Z
�-VCY~g'c'ZqbA_RnJ�'dfc-VCdfw[_Rc�w¸�#nJ�3_RifZ´�¾bA_Rg'ifZAg'YKe+g'd�V�^Z�`�^Z]X'_Rc'ch^ZAZqX-VCc'wxifZI`zVC�'ifZNVCg!s#Q � �-bA_Rny��`aZ�`aZAc+g
X'g!c'_RnJ�'Y[ZGX'ZG��VCbAdk¡ZAwvXh^Z�`aZAY[nydfch^ZAw 03dfi�VCg'YaVCdS`�^Z�`�^Zq`aY[_R�!if_Rg'Y[X�X'ZJYaVC�'�3ZAifZAYxi�Vyi�^ZA\RZAc'X'Z�¡Vobz�-VCe+g'Z
\RYaVC�'�'dfe+g'Z�0#i�VqbA_RnJ�'dfc-VCdfw[_Rcyw¸�#nJ�3_RifZ´�¾bA_Rg'ifZAg'Y�X'_Rc'ch^ZAZIZAco`zVC�'ifZNVCg�s#Q �Gw[ZAYaVGX'_Rc'bvbAZAififZxe+g'd¶w[ZAYaV
`a_Rg5�[_Rg'Y[w¤g�`adfifdfw#^ZAZ8�-VCY$i�V!w[g'dS`aZ�Z�`ydfi���VCg'X'YaV{w[Z�Y[ZA�3_RY¸`aZAY�¡V{bAZ�`zVC�'ifZNVCg�Y#^ZAbNVC�'dS`ag'i�V<`adS�~�3_Rg'Y¤i�V
ifZAb�`ag'Y[Z8X'ZAwJ\RYaVC�'�'dfe+g'ZAwAQ�²Jj g'c��3_Rdfc=`JX'Zoº#g'Z8�'YaV<`adfe+g'Z�0�i�V�\=VCnynyZ¤X'Z8bA_Rg'ifZAg'YJg�`adfifdfw#^ZAZ¤Y[ZAw¸`aZ
i�Vyn 9ZAnyZq�3_Rg'Yxg'c'ZG��VCnydfififZIifdS`a�'_Rif_R\Rdfe+g'ZIX'_Rc'ch^ZAZ��¥`aY[_#b�`a_RifdS`aZ�0-\=VC�'�'Y[_ ¡Vo_RifdSº#dfc'Z�0-\=VC�'�'Y[_ 0§\=VC�#�
�'Y[_Rc'_RY[dS`aZ�0-�=�#Y[_Nµ�^ZAc'dS`aZ�0§��VCbAdk¡ZAwx\RYaVCc'dS`adfe+g'ZAw~Z�`x��VCbAdk¡ZAw~�=�#X'Y[_C`a�'ZAY[noVCg#µ �~Z�`vbz�-VCc'\RZqX?j g'c!\RY[_Rg'�3Z
¡V�ikj VCg�`aY[ZCQ �#g'Yq`a_Rg'wqifZAwq\RYaVC�'�'dfe+g'ZAw 0�i�V�ifdf\Rc'Z$Y[_Rg'\RZyY[ZA�'Y#^ZAw[ZAc=`aZ�i�V�ifdfnydS`aZJX'ZoXh^Z�`aZAb�`adf_Rc:X'Zoi�V
nydfbAY[_Rw[_Rc'X'ZJZ�`]ifZAwIbAY[_Rd µ!c'_RdfY[ZAwv�-\Rg'Y[ZAc=`qifZAwI�-VCY[Y[ZAw�X?j ZAY[Y[ZAg'Y[wqVCc-VCiS�+`adfe+g'ZAwI�3_Rg'Y�ikjM^ZAi�^ZAnyZAc=`IZ�`
ifZ�nydfch^ZAYaVCi?bA_Rc'bAZAY[ch^Z�0§bAZAwxifdfnydS`aZAwhX'Z]Xh^Z�`aZAb�`adf_Rc�Z�`x�-VCY[Y[ZAwxX?j ZAY[Y[ZAg'Y~�3_Rg'Y~bz�-VCe+g'Z�^ZAi�^ZAnyZAc=`~w[_Rc=`
�'Y#^ZAw[ZAc=`�^ZAZAwvX-VCc'wxifZAwW`zVC�'ifZNVCg#µ���QSPqZ�`x��Qms#Q

� ��� � ����+ � �&�!���43 ��$�� �65!� � � �

}/ZAwo�'i�VC\Rdf_#bAi�VCw[ZAw$Y[ZA�'Y#^ZAw[ZAc=`aZAc=`�g'c'Z��'�-VCw[Z�X'_Rnydfc-VCc=`aZ��3_Rg'Y¤`a_Rg�`aZAwoifZAw¤��VCnydfififZAwJifdS`a�'_Rif_<�
\Rdfe+g'ZAw 0�i�V]��VCnydfififZKX'ZAwW�=�#Y[_Nµ�^ZAc'dS`aZAwKZ´µ�bAZA��`�^ZAZ�0-dfifw�w[ZI�'Y#^ZAw[ZAc=`aZAc=`xZAc8\RYaVCdfc'wWVCg�`a_Rny_RY[�'�'ZAwhdfc'bAifg'w
X-VCc'w�ifZAw�VCg�`aY[ZAw��'�-VCw[ZAw]nydfch^ZAYaVCifZAwvX-VCc'w�ifZAwv`aY[_#b�`a_RifdS`aZAw 0-`aY[_#b�`a_RifdS`aZAw¤¡V8bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'Z$Z�`]X-VCc'w
i�V���VCnydfififZ�X'Z{\=VC�'�'Y[_Rw�¡V�_RifdSº#dfc'ZCQh²�VCc'w8ifZAwo��VCbAdk¡ZAw8X?j dfny�'Y#^ZA\Rc-V<`adf_Rc X'Z!i�V:�h^ZAY[dfX'_C`adS`aZ�0hdfifwow[Z
�'Y#^ZAw[ZAc=`aZAc=`vZAc��'i�VC\RZAwW�  ]bAdfifdS`adfe+g'ZAwhZAc'\Rif_R�-VCc=`KifZAwW�'�-VCw[ZAw~ifZAwW�'ifg'wW�'Y#^ZAbA_#bAZAw �*_RifdSº#dfc'ZvZ�`K_RY¸`a�'_<�
�=�#Y[_Nµ¶¡ZAc'Z �´Q
}"V$\=VCnynyZvX'Z�ºCVCY[d�V<`adf_Rc8X'ZAw~�'i�VC\Rdf_#bAi�VCw[ZAwy^Z�`ag'X'd�^ZAwKZAw¸`vVCw[w[ZA±]i�VCY[\RZ �k»C� 
�¡V�P��R� 
ÀX?j VCc'_RYM�

`a�'dS`aZ�0��-\Rg'Y[ZAwo��QSP�Z�`o��Qms��J�3_Rg'Y¤ifZAw¤��VCnydfififZAwGX'ZAw¤`aY[_#b�`a_RifdS`aZAw$Z�`yX'ZAwo\=VC�'�'Y[_Rw!¡V _RifdSº#dfc'Z
��ZAififZ
bA_Rg�º#Y[ZJi�V$`a_C`zVCifdS`�^Z]X'g!bz�-VCny�!X'ZqºCVCY[d�V<`adf_Rc��3_Rw[w[df�'ifZ
�*ZAc=`aY[Z$��
¹Z�`JP��R��
­X?j VCc'_RY¸`a�'dS`aZ �K�3_Rg'Y
i�V���VCnydfififZ$X'ZAw$\=VC�'�'Y[_Rc'_RY[dS`aZAwGZ�`J�3_Rg'YJifZAwq��VCbAdk¡ZAwGX'dS¿x^ZAY[ZAc'bAd�^ZAw��*\RYaVCc'_#X'df_RY[dS`aZAw 0/�'i�VC\Rdf_#bAi�VCw[dS`aZAw 0
`aY[_Rc'X'�5�#^ZAnydS`aZAw)Z�`�`a_Rc-VCifdS`aZAw �´Q<}/ZAwG^Z�ºRZAc=`zVCdfifw�X'ZWbA_Rny�3_Rw[dS`adf_RcqX'ZAw��'i�VC\Rdf_#bAi�VCw[ZAw"X'ZAw)`aY[_#b�`a_RifdS`aZAw�Z�`
X'ZAwh\=VC�'�'Y[_RwI¡V]_RifdSº#dfc'ZKw[ZxY[ZAbA_Rg�º#Y[ZAc=`K\RY[_Rw[w[dk¡ZAY[ZAnyZAc=`hVNºRZAbvg'c'Zv\RYaVCc'X'Z~noV��[_RY[dS`�^ZKX?jM^ZAbz�-VCc=`adfifif_Rc'w



D ¢#$ EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

0 10 20 30 40 50 60 70 80 90 100

An %

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
éc

ha
nt

il
lo

n

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
éc

ha
nt

il
lo

n

Plagioclases

,u��8:¯(!#*+�$!���% �"% !#��*+!V=#�������<�&�������/�)&�����"% � � !#�

0 10 20 30 40 50 60 70 80 90 100

An %

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
an

al
ys

e

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
an

al
ys

e

Plagioclases

Famille des Troctolites (N=126)
Famille des Gabbros à Olivine (N=221)
Famille des Gabbronorites (N=176)
Roches granitiques (N=5)
Faciès Hydrothermaux (N=4)

,-
$8G	 !#���"���G� ���:���&��� =������

�$	���� ��QSP ��°xdfw¸`a_R\RYaVCnynyZAwKX'ZAw~`aZAc'ZAg'Y[wxZAc!VCc'_RY¸`a�'dS`aZ�X'ZAwx�'i�VC\Rdf_#bAi�VCw[ZAwKVCc-VCiS�#w#^ZAwx�3_Rg'Y~bz�-VCe+g'Z
��VCnydfififZxX'Z���VCbAdk¡ZAwAQ

X'_Rc=`Ii�V¤bA_Rny�3_Rw[dS`adf_Rc�ZAw¸`IbA_Rny�'Y[dfw[ZqZAc=`aY[ZJ|R��
¹Z�` �=» 
�X?j VCc'_RY¸`a�'dS`aZ�0§�-VCYxbA_Rc=`aY[ZGi�V¤noV��[_RY[dS`�^Z
X'ZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAw)bA_Rc=`adfZAc=`�X'ZAw��'i�VC\Rdf_#bAi�VCw[ZAw��'ifg'w)bNVCifbAdfe+g'ZAw�X'_Rc=`�i�Vx`aZAc'ZAg'Y�ZAc¤VCc'_RY¸`a�'dS`aZ�ºCVCY[dfZ
ZAc=`aY[Z �R��
�Z�`GP��R��
8Q3}/ZAw,%hZAY[�'ifdS`aZAw$¡Vy�'i�VC\Rdf_#bAi�VCw[ZI�'Y#^ZAw[ZAc=`aZAc=`]X'ZAwv�'i�VC\Rdf_#bAi�VCw[ZAwKX'ZqbA_Rny�3_Rw[d �
`adf_Rc'wW�3ZAg�ºCVCY[d�VC�'ifZAwWX'_Rc=`~i�VG`aZAc'ZAg'Y~ZAc�VCc'_RY¸`a�'dS`aZIZAw¸`~�'Y[_#bz�'Z]X'Z]|�� 
 �'ifZAw %hZA�'w¸`�^ZAY[dS`aZAwJ¡V$�'i�V5�
\Rdf_#bAi�VCw[Z¨bA_Rc=`adfZAc'c'ZAc=`�X'ZAw)�'i�VC\Rdf_#bAi�VCw[ZAw/�'ifg'w)bNVCifbAdfe+g'ZAw�X'_Rc=`�i�VxbA_Rny�3_Rw[dS`adf_Rc�ºCVxX'Z��R��
�¡V �=»	
8Q
��_Rg'YxifZAw~��VCbAdk¡ZAw~\RYaVCc'dS`adfe+g'ZAw �¥`aY[_Rc'X'�5�#^ZAnydS`aZAw~Z�`x`a_Rc-VCifdS`aZAw � 0-ifZAw~bA_Rny�3_Rw[dS`adf_Rc'wKX'ZAwv�'i�VC\Rdf_#bAi�VCw[ZAw
wAjM^ZAbz�'ZAif_Rc'c'ZAc=`GZAc=`aY[Z¤� 
�Z�`G»C� 
�X?j VCc'_RY¸`a�'dS`aZ�0¶ifZAwIX'df_RY[dS`aZAwIZ�`]\RYaVCc'_#X'df_RY[dS`aZAwx�'Y#^ZAw[ZAc=`aZAc=`GX'ZAw
bA_Rny�3_Rw[dS`adf_Rc'w��'ifg'w)ºCVCY[d�VC�'ifZAw�Z�`��'ifg'w�bNVCifbAdfe+g'ZAw�VNºRZAbKX'ZAw�`aZAc'ZAg'Y[w�ZAc¤VCc'_RY¸`a�'dS`aZhbA_Rny�'Y[dfw[ZAw)ZAc=`aY[Z



� "�D EJ¦���9��*�� "�#� �/�#(� �� ��%��5¦�� D ¢��

sC� 
¹Z�` �=»�
 �3ifZAwv�'i�VC\Rdf_#bAi�VCw[dS`aZAwKw[_Rc=`�Y[ZAnoVCY[e+g-VC�'ifZAnyZAc=`xºCVCY[d�VC�'ifZAw 0§ifZq�3_Rg'Y[bAZAc=`zVC\RZJX?j VCc'_RYM�
`a�'dS`aZvVCifi�VCc=`¨X'ZI��Qm» 
 �3_Rg'Y�ikjM^ZAbz�-VCc=`adfifif_Rcy�R� ���psC����¡V=��� 
 �3_Rg'Y�ifZAwhVCc'_RY¸`a�'_Rw[dS`aZAwh�R� ���psRs
Z�`o�R� 
 � s�� 
�Q¨�)VCY[nydKifZAw$��VCbAdk¡ZAwJ`aY[_#b�`a_RifdS`adfe+g'ZAw 0�ifZAw$�h^ZAY[dfX'_C`adS`aZAw¤dfny�'Y#^ZA\Rch^ZAZAw¤c'Z��'Y#^ZAw[ZAc=`aZAc=`
�-VCwqifZAwq�'i�VC\Rdf_#bAi�VCw[ZAw�ifZAwq�'ifg'w]bNVCifbAdfe+g'ZAw 0"ifZAwqX'g'c'dS`aZAwqdfny�'Y#^ZA\Rch^ZAZAwqc'_C`zVCnynyZAc=`qw[ZoY[ZA\RY[_Rg'�3ZAc=`
ZAc�noV��[_RY[dS`�^ZKºRZAY[w~|R� 
�X?j VCc'_RY¸`a�'dS`aZ
�#ifZAwh�-VCY[±A�'g'Y[\RdS`aZAw]¡VG�'i�VC\Rdf_#bAi�VCw[Z~Z�`´³<_Rg8bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'Z��-VCY
bA_Rc=`aY[Zxw[_Rc=`W�'ifg'w¨bNVCifbAdfe+g'ZAw 0+ifZAw¨`aZAc'ZAg'Y[whZAc8VCc'_RY¸`a�'dS`aZ~X'ZAwh�'i�VC\Rdf_#bAi�VCw[ZAwG^Z�`zVCc=`hnoV��[_RY[dS`zVCdfY[ZAnyZAc=`
VCg�`a_Rg'YKX'Z	�R� 
8Q �vg�bz�-VC�'dS`aY[Zqs70'dfiv^Z�`zVCdS`~VC�'�-VCY[g�e+g?j g'c'Z]º#dfc'\C`zVCdfc'ZIX?jM^ZAbz�-VCc=`adfifif_Rc'wK�'Y#^ZAw[ZAc=`zVCdS`
X'ZAwW`aZ´µ#`ag'Y[ZAwKdfc'�-VC�'dS`ag'ZAififZAw�X'Z�bA_RY[Y[_Rw[df_Rc#�¾Y[ZAbAY[dfw¸`zVCififdfwaV<`adf_RcJ`a_Rg�`G¡Vq��VCdS`WX'dS¿x^ZAY[ZAc=`aZAwKX'ZAwW`aZ´µ#`ag'Y[ZAw
X'ZqbAg'nJg'i�V<`x�'Y#^ZAw[ZAc=`�^ZAZAw��-VCYxifZAwxVCg�`aY[ZAwvi�VCnyZAw 0-bAZAw�^ZAbz�-VCc=`adfifif_Rc'w ��Xh^ZAw[_RY[noVCdfwxw[�h^ZAbAdS�W^ZAwvw[_Rg'wvi�V
Xh^ZAc'_Rnydfc-V<`adf_Rc�X'df_R�'w[dfX'dS`aZAw]Z�`$\=VC�'�'Y[_RwG�=�#X'Y[_C`a�'ZAY[noVCg#µ � w[Z8X'dfw¸`adfc'\Rg'ZAc=`�¡V�c'_Rg�ºRZNVCg�dfbAd��-VCY
g'c�bz�'dfnydfw[nyZ��-VCY¸`adfbAg'ifdfZAYJX'ZAwo�'�-VCw[ZAw 0�¡V bA_RnynyZAc'bAZAYy�-VCY¤ifZ��'i�VC\Rdf_#bAi�VCw[Z8X'_Rc=`oi�V!`aZAc'ZAg'YoZAc
VCc'_RY¸`a�'dS`aZ�ZAw¸`vVCc'_RY[noVCifZAnyZAc=`8^ZAifZ�º¨^ZAZ �*X'Z	��� 
 ¡V�P��R� 
 �´Q

0 10 20 30 40 50 60 70 80 90 100

An% bords

0

10

20

30

40

50

60

70

80

90

100

A
n%

 c
oe

ur
s

�$	���� ��Qm» � ²Id�VC\RYaVCnynyZ ny_Rc=`aYaVCc=` ikjM^Z�ºR_Rifg�`adf_Rc
�3_RY[X§³<b  ]g'Y�X'Zhi�VK`aZAc'ZAg'Y)ZAc$VCc'_RY¸`a�'dS`aZ¨X'ZAw)�'i�VC\Rdf_#bAi�VCw[ZAw
±A_Rch^ZAwAQx��_Rg'Y�bAZ \RYaVC�'�'dfe+g'ZAw�VCdfc'w[dIe+g'Z��3_Rg'Y�ifZAw�w[g'd �
ºCVCc=`aw 0�ifZAwJbAY[_Rd µ�c'_RdfY[ZAw$Y[ZA�'Y#^ZAw[ZAc=`aZAc=`oifZAwJ�-VCY[Y[ZAw$X?j ZAYM�
Y[ZAg'YxVCc-VCiS�+`adfe+g'ZAwAQ

}/ZAw�`aZAc'ZAg'Y[w ZAc��*ZAY 0y�3_C`zVCw[w[dfg'n
Z�`vnoVC\Rch^ZAw[dfg'n­X'ZAwv�'i�VC\Rdf_#bAi�VCw[ZAwKw[_Rc=`
`a_Rg5�[_Rg'Y[w���VCdf�'ifZAwAQ~}/Z�noVC\Rch^ZAw[dfg'n w[Z
`aY[_Rg�ºRZ�`a_Rg5�[_Rg'Y[w¤ZAc�X'ZAw[w[g'woX'Z�i�V{ifd �
nydS`aZ~X'ZvXh^Z�`aZAb�`adf_Rc
0#dfi§ZAcoºCVqX'Zvn 9ZAnyZ
�3_Rg'Y�ifZ~�3_C`zVCw[w[dfg'n waVCg��/X-VCc'w�g'c'ZvX'd �
±NVCdfc'ZIX'ZI\RYaVCc'dS`awhbA_Rc=`aZAc-VCc=`~g'c'Z��'Y[_<�
�3_RY¸`adf_Rc bA_Rc'w#^ZAe+g'ZAc=`aZ X'Z��*ZAifX'w[�-V<`a�'w
VCifbNVCifdfc'w��ks�
¹¡V��=��
 �)X'_Rc=`�i�Vv`aZAc'ZAg'Y
ZAc _RY¸`a�'_Rw[Z�ºCVCY[dfZ�X'Z{rR» 
 ¡V �=» 
8Q
}"VGbA_Rc'bAZAc=`aYaV<`adf_Rc�ZAc 	���� ���WZAw¸`W`a_Rg#�
�[_Rg'Y[wv`aYA¡ZAwx��VCdf�'ifZqX-VCc'wIifZAwx�*ZAifX'w[�-V<`a�'w
�3_C`zVCw[w[dfe+g'ZAw �*ny_Rdfc'w]X'Z8��Qms 
 ��noVCdfw
ZAififZ�ZAw¸`�i�V��'ifg'�-VCY¸`{X'g `aZAny�'w{�'dfZAc
VCg#�¾X'ZAw[w[g'wJX'Zoi�V�ifdfnydS`aZJX'ZoXh^Z�`aZAb�`adf_Rc
X-VCc'w�ifZAw8�'i�VC\Rdf_#bAi�VCw[ZAw � �[g'w[e+g?j¥¡V��'ifg'w
X'Z$P 
 � 0'Z´µ�bAZA��`�^Z]�3_Rg'YKifZAwW��VCbAdk¡ZAwW�=�=�
X'Y[_C`a�'ZAY[noVCg#µ�_/¡g�ZAififZyZAw¸`Ge+g-VCw[dfnyZAc=`
c+g'ififZCQ�ThZ�`[`aZ�bA_Rc'bAZAc=`aYaV<`adf_Rc�X'ZoºCVCY[dfZ
`aYA¡ZAw:�3ZAg X?j g'c�`¾�#�3Z�ifdS`a�'_Rif_R\Rdfe+g'Z�¡V
ikj VCg�`aY[Z�0qi�V�X'dfw[�3ZAY[w[df_Rc ZAw¸`��*_RY¸`aZ VCg
w[ZAdfc�X?j g'c'Z�n 9ZAnyZ���VCnydfififZoX'Z���VCbAdk¡ZAwAQ

²�VCc'w i�V \RYaVCc'X'Z�noV��[_RY[dS`�^Z�X'ZAw
i�VCnyZAw 0�ifZAwW�'i�VC\Rdf_#bAi�VCw[ZAw�w[_Rc=`~\Rif_R�-VCifZ´�
nyZAc=`)�'_Rny_R\'¡ZAc'ZAw�VNºRZAbhX'ZAw�ºCVCY[d�V<`adf_Rc'w

X'Z~`aZAc'ZAg'YhZAc8VCc'_RY¸`a�'dS`aZKc?j Z´µ�b3^ZAX-VCc=`K�-VCwh� 
�Z�`hc'Zx�'Y#^ZAw[ZAc=`aZAc=`~VCg'bAg'co±A_Rc-VC\RZxb  ]g'YM�¾�3_RY[X��+g'c'Z
bAdfc'e+g-VCc=`zVCdfc'Z�X?jM^ZAbz�-VCc=`adfifif_Rc'w�bAZA�3ZAc'X-VCc=`(0<ZAw[w[ZAc=`adfZAififZAnyZAc=`)X'ZAw�X'd�VC�-VCw[ZAw 05\RYaVCc'dS`aw 0�\RYaVCc'_#X'df_RY[dS`aZAw
Z�`¨e+g'ZAife+g'ZAw��3ZA\RnoV<`adS`aZAw�X'ZW\=VC�'�'Y[_Rwv¡VI_RifdSº#dfc'Z�0�`aY[_#b�`a_RifdS`aZAw 0<\=VC�'�'Y[_Rc'_RY[dS`aZAw�Z�`�c'_RY[dS`aZAw�ny_Rc=`aY[ZAc=`
g'c�±A_Rc-VC\RZ]_R��`adfe+g'ZqVCw[w[_#bAd�^Z8¡V$g'c'Z]X'dfnydfc+g�`adf_Rc��'ifg'wK_Rg�ny_Rdfc'wh�*_RY¸`aZ]X'Z]i�V$�'Y[_R�3_RY¸`adf_Rc�X?j VCc'_RYM�



D ¢ � EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

0 20 40 60 80 100

An %

0

20

40

60

80

100

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

20

40

60

80

100

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

20

40

60

80

100

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

20

40

60

80

100

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

Plagioclases

0 20 40 60 80 100

An %

0

100

200

300

400

500

600

700

N
om

br
e 

d’
an

al
ys

es

Dunites à Plagioclase et Pyroxène
Dunites à Plagioclase
Harzburgites à Plagioclase et Pyroxène
Harzburgites à Plagioclase
Troctolites 
Troctolites à Clinopyroxène

100

200

300

400

500

600

700

N
om

br
e 

d’
an

al
ys

es

Gabbros à Olivine 
Gabbros à Olivine et Amphibole
Gabbros à Olivine riches en Opaques
Gabbros à Olivine et Orthopyroxène
Gabbros à Olivine, Orthopyroxène et Amphibole

100

200

300

400

500

600

700

N
om

br
e 

d’
an

al
ys

es

Gabbronorites à Olivine
Gabbronorites 
Gabbronorites à Amphibole
Gabbronorites riches en Opaques
Norites 
Norites riches en Amphiboles
Norites riches en Amphiboles et en Opaques

100

200

300

400

500

600

700

N
om

br
e 

d’
an

al
ys

es

Plagioclases

Diorites et Granodiorites
Plagioclasites
Trondhjémites et Tonalites
Webstérites à Plagioclase
Wehrlites à Plagioclase
Diopsidites et gabbros hydrothermaux

�$	���� ��Qms �8°xdfw¸`a_R\RYaVCnynyZAw�X'ZAwW`aZAc'ZAg'Y[wKZAc�VCc'_RY¸`a�'dS`aZIX'ZAwW�'i�VC\Rdf_#bAi�VCw[ZAwhVCc-VCiS�#w#^ZAwK�3_Rg'Y�`a_Rg'wKifZAw
��VCbAdk¡ZAwKbA_Rc=`aZAc-VCc=`vbAZ]nydfch^ZAYaVCikQ



� "�D EJ¦���9��*�� "�#� �/�#(� �� ��%��5¦�� D ¢§ª

70 75 80 85 90 95 100

Fo %

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
éc

ha
nt

il
lo

n

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
éc

ha
nt

il
lo

n

Olivines

,u��8:¯(!#*+�$!���% �"% !#��*+!V=#�������<�&�������/�)&�����"% � � !#�

70 75 80 85 90 95 100

Fo %

0

5

10

15

20

25

30

35

40

45

50

55

60
P

ro
po

rt
io

n 
d’

an
al

ys
e

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
an

al
ys

e

Olivines

Famille des Troctolites (N=118)
Famille des Gabbros à Olivine (N=222)
Famille des Gabbronorites (N=29)
Famille des Pyroxénites (N=69)
Faciès Hydrothermaux (N=8)

,-
$8G	 !#���"���G� ���:���&��� =������

�$	���� ��Q � ��°xdfw¸`a_R\RYaVCnynyZAwJX'ZAw¤`aZAc'ZAg'Y[wyZAc �*_RY[w¸`�^ZAY[dS`aZ�X'ZAwy_RifdSº#dfc'ZAw$VCc-VCiS�#w#^ZAZAw 0¨X'_Rc'ch^ZAwy�3_Rg'Y
bz�-VCe+g'Z]��VCnydfififZxX'Z���VCbAdk¡ZAwAQ

`a�'dS`aZ
�*X'Z¤» 
 ¡V�»C��
�0§�-\Rg'Y[Z$��Qm»��KX'ZA�'g'dfwvifZqb  ]g'YvºRZAY[wIifZq�3_RY[X?Q¶²IZ]`aZAifwv±A_Rc-VC\RZAwIw[_Rc=`�VCw[w[ZA±
bA_RnynJg'c�X-VCc'wqifZAw]\=VC�'�'Y[_Rw]Z�`G�3ZAg�ºRZAc=`�9Z�`aY[ZyZ´µ��'ifdfe+gh^ZAwq�-VCY]i�V�bAY[dfw¸`zVCififdfwaV<`adf_Rc��*YaVCb�`adf_Rc'ch^ZAZ¤X'Z
�'i�VC\Rdf_#bAi�VCw[ZAwxZAc=`aYaV-9<fc-VCc=`]i�VoX'dfnydfc+g�`adf_Rc�X'ZJi�Vo`aZAc'ZAg'YIº#dfY¸`ag'ZAififZGZAc�VCc'_RY¸`a�'dS`aZGX'g ifdfe+g'dfX'ZGZ�`]i�V
�'Y#^ZAbAdf�'dS`zV<`adf_Rc¤X'ZIbAY[dfw¸`zVCg#µyX'Zv�'i�VC\Rdf_#bAi�VCw[ZKX'Zv�'ifg'whZAc8�'ifg'w�w[_#X'dfe+g'ZAwAQ'²IZAg#µ ^ZAbz�-VCc=`adfifif_Rc'w�w[ZAg'ifZ´�
nyZAc=` ��^ZAbz�-VCc=`adfifif_Rc'w~��P � ��| �oZ�` ��� 
 ���R���W�'Y#^ZAw[ZAc=`aZAc=`Ig'c�±A_Rc-VC\RZ]dfc=ºRZAY[w[ZGVNºRZAbGg'c'Zqc'Z�`[`aZ
VCg'\RnyZAc=`zV<`adf_Rc�X'Z]i�VJ`aZAc'ZAg'Y~ZAc�VCc'_RY¸`a�'dS`aZ�X'g�b  ]g'YKºRZAY[wxifZ��3_RY[X?Q



D � � EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

70 75 80 85 90 95 100

Fo %

0

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

Olivines

70 75 80 85 90 95 100

Fo %

0

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Dunites à Plagioclase et Pyroxène
Dunites à Plagioclase
Harzburgites à Plagioclase et Pyroxène
Harzburgites à Plagioclase
Troctolites 
Troctolites à Clinopyroxène

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Gabbros à Olivine 
Gabbros à Olivine et Amphibole
Gabbros à Olivine riches en Opaques
Gabbros à Olivine et Orthopyroxène
Gabbros à Olivine, Orthopyroxène et Amphibole

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Gabbronorites à Olivine
Gabbronorites 
Gabbronorites à Amphibole
Gabbronorites riches en Opaques
Norites 
Norites riches en Amphiboles
Norites riches en Amphiboles et en Opaques

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Olivines

Webstérites à Plagioclase
Webstérites 
Webstérites à Olivine
Clinopyroxénites 
Clinopyroxénites à Olivine
Orthopyroxénites 
Orthopyroxénites à Olivine
Pyroxénites sous forme de rubanement
Wehrlites 
Wehrlites à Plagioclase
Diopsidites et gabbros hydrothermaux

�$	���� ��Q � ��°xdfw¸`a_R\RYaVCnynyZAwGX'ZAw$`aZAc'ZAg'Y[w¤ZAc��*_RY[w¸`�^ZAY[dS`aZ8X'ZAw¤_RifdSº#dfc'ZAw$VCc-VCiS�#w#^ZAZAw¤�3_Rg'YG`a_Rg'w¤ifZAw
��VCbAdk¡ZAwKbA_Rc=`aZAc-VCc=`vbAZ]nydfch^ZAYaVCikQ



� " ¢ EJ¦���9��*�� "�#�8©y(��¥6"��>"�#� D � D

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70

NiO

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
éc

ha
nt

il
lo

n

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
éc

ha
nt

il
lo

n

Olivines

,u��8:¯(!#*+�$!���% �"% !#��*+!V=#�������<�&�������/�)&�����"% � � !#�

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70

NiO

0

5

10

15

20

25

30

35

40

45

50

55

60
P

ro
po

rt
io

n 
d’

an
al

ys
e

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
an

al
ys

e

Olivines

Famille des Troctolites (N=118)
Famille des Gabbros à Olivine (N=222)
Famille des Gabbronorites (N=29)
Famille des Pyroxénites (N=69)
Faciès Hydrothermaux (N=8)

,-
$8G	 !#���"���G� ���:���&��� =������

�$	���� ��Q � �o°xdfw¸`a_R\RYaVCnynyZAw¨X'ZAwh`aZAc'ZAg'Y[wWZAc�c'dfb)&CZAi¶X'ZAwW_RifdSº#dfc'ZAw�VCc-VCiS�#w#^ZAZAwWX'_Rc'ch^ZAwW�3_Rg'Yhbz�-VCe+g'Z
��VCnydfififZxX'Z���VCbAdk¡ZAwAQ

� ��� � ����+ � �&�!��� ),$���� ���!���

}/ZAwy_RifdSº#dfc'ZAwJY[ZA�'Y#^ZAw[ZAc=`aZAc=`�i�V!�'�-VCw[Z��'Y[dfc'bAdf�-VCifZ8X'ZAw¤dfny�'Y#^ZA\Rc-V<`adf_Rc'wJX-VCc'wyifZAw$�h^ZAY[dfX'_C`adS`aZAw
�*�'ifg'w"X'Z��R�	
 �?X'_Rc=`)ZAififZAw/bA_Rc'w¸`adS`ag'ZAc=`)i�VK�'�-VCw[Z��'Y#^ZAbA_#bAZ�05�'Y#^ZAw[ZAc=`aZAw)ZAcG�'Y[_R�3_RY¸`adf_Rc'w"VCw[w[ZA±¨�*_RY¸`aZAw
X-VCc'w¨ifZAw�`aY[_#b�`a_RifdS`aZAw 0CifZAw�\=VC�'�'Y[_Rwv¡V�_RifdSº#dfc'ZAw�Z�`¨i�VI�'ifg'�-VCY¸`¨X'ZAw¨�=�#Y[_Nµ�^ZAc'dS`aZAw 0+ZAififZAw�w[_Rc=`�VC�'w[ZAc=`aZAw
X-VCc'wJifZAwG\=VC�'�'Y[_Rc'_RY[dS`aZAw �*waVCg��x�3_Rg'YGg'c�`¾�#�3Z8ifdS`a�'_Rif_R\Rdfe+g'Z¤�3ZAg�VC�3_Rc'X-VCc=`JX'Z8bAZ�`[`aZo��VCnydfififZ��
ifZAwW\=VC�'�'Y[_Rc'_RY[dS`aZAw]¡VJ_RifdSº#dfc'Z ��Z�`~X-VCc'wWbAZAY¸`zVCdfc'wh`¾�#�3ZAw~X'Z��=�#Y[_Nµ�^ZAc'dS`aZAw �¥ºR_RdfYh`zVC�'ifZNVCg�s#Qms��´Q'��ififZAw
bA_Rc'w¸`adS`ag'ZAc=`�VCg'w[w[d�g'c'ZG�'�-VCw[ZJ�'Y#^ZAbA_#bAZGX-VCc'wvifZAwx�=�#Y[_Nµ�^ZAc'dS`aZAwIbA_Rc=`aZAc-VCc=`�bAZ�`[`aZG�'�-VCw[ZGnydfch^ZAYaVCifZ
noVCdfwKZAififZAw~bAY[dfw¸`zVCififdfw[ZAc=`J¡V¤i�V¤w[g'dS`aZqX'ZAwx�'i�VC\Rdf_#bAi�VCw[ZAwKX-VCc'wxifZAw~`aY[_#b�`a_RifdS`aZAwKZ�`v\=VC�'�'Y[_ �*c'_RY[dS`aZAw �q¡V



D �§¢ EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

0.00 0.20 0.40 0.60

NiO

0

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

Olivines

0.00 0.20 0.40 0.60

NiO

0

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Dunites à Plagioclase et Pyroxène
Dunites à Plagioclase
Harzburgites à Plagioclase et Pyroxène
Harzburgites à Plagioclase
Troctolites 
Troctolites à Clinopyroxène

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Gabbros à Olivine 
Gabbros à Olivine et Amphibole
Gabbros à Olivine riches en Opaques
Gabbros à Olivine et Orthopyroxène
Gabbros à Olivine, Orthopyroxène et Amphibole

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Gabbronorites à Olivine
Gabbronorites 
Gabbronorites à Amphibole
Gabbronorites riches en Opaques
Norites 
Norites riches en Amphiboles
Norites riches en Amphiboles et en Opaques

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Olivines

Webstérites à Plagioclase
Webstérites 
Webstérites à Olivine
Clinopyroxénites 
Clinopyroxénites à Olivine
Orthopyroxénites 
Orthopyroxénites à Olivine
Pyroxénites sous forme de rubanement
Wehrlites 
Wehrlites à Plagioclase
Diopsidites et gabbros hydrothermaux

�$	���� ��Qmr���°xdfw¸`a_R\RYaVCnynyZAwWX'ZAwK`aZAc'ZAg'Y[wxZAc�c'dfb)&CZAi"X'ZAw~_RifdSº#dfc'ZAwKVCc-VCiS�#w#^ZAZAwx�3_Rg'YW`a_Rg'w~ifZAwK��VCbAdk¡ZAw
bA_Rc=`aZAc-VCc=`vbAZ]nydfch^ZAYaVCikQ



� " ¢ EJ¦���9��*�� "�#�8©y(��¥6"��>"�#� D �*�

0.00 % 2.62 % 5.23 % 7.85 % 10.47 %

Troctolites (N=118)

0.00 % 0.96 % 1.91 % 2.87 % 3.83 %

Gabbros à olivine (N=222)

0.00 % 3.12 % 6.25 % 9.38 % 12.50 %

Gabbronorites (N=29)

0.00 % 2.91 % 5.82 % 8.73 % 11.64 %

Faciès hydrothermaux (N=8)

0.00 % 1.97 % 3.93 % 5.90 % 7.87 %

Pyroxénites (N=69)

(b)

75 80 85 90 95 100

Fo %

70 75 80 85 90 95 100

Fo %

(a)

65 70 75 80 85 90 95 100

Fo %

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

N
iO

�$	���� ��Q | � ²Id�VC\RYaVCnynyZAw �xd � +-_ 
 ny_Rc=`aYaVCc=`oikjM^Z�ºR_Rifg�`adf_Rc�X'ZAwobA_Rny�3_Rw[dS`adf_Rc'w$X'ZAwo_RifdSº#dfc'ZAw$ZAc
�*_Rc'b�`adf_Rc8X'go`¾�#�3Z�ifdS`a�'_Rif_R\Rdfe+g'ZCQ	� ���q�'Th�-VCe+g'Z��3_Rdfc=`WY[ZA�h^ZAw[ZAc=`aZ]i�VqbA_Rny�3_Rw[dS`adf_Rcyny_��RZAc'c'Z��3_Rg'Y
g'c�^ZAbz�-VCc=`adfifif_Rc
0<i�Vvi�^ZA\RZAc'X'ZWX'_Rc'c-VCc=`¨i�Vvw[df\Rc'dS�-bNV<`adf_RcGX'ZAw�w¸�#nJ�3_RifZAw�ZAw¸`�X'_Rc'ch^ZAZ~X-VCc'w�ifZ�`zVC�'ifZNVCg
s#Q � 0�X-VCc'wJbAZoX'd�VC\RYaVCnynyZyVCdfc'w[d�e+g'Z8X-VCc'wGifZow[g'dSºCVCc=`Ji�V�ifdf\Rc'ZyY[_Rg'\RZoY[ZA�'Y#^ZAw[ZAc=`aZ�i�V�ifdfnydS`aZ$X'Z
Xh^Z�`aZAb�`adf_Rc�X'Z8i�V�nydfbAY[_Rw[_Rc'X'ZoZ�`$ifZAwJbAY[_Rd µ:c'_RdfY[ZAw 0)ifZAwG�-VCY[Y[ZAw$X?j ZAY[Y[ZAg'Y¤VCc-VCiS�+`adfe+g'ZAw�� ��
����)ifZAw
c+g-VC\RZAwGX'ZyX'ZAc'w[dS`�^Zyw[_Rc=`GbNVCifbAg'i�^ZAwqw[g'Yqikj ZAc'w[ZAnJ�'ifZ¤X'ZAwG�3_Rdfc=`aw]X?j VCc-VCiS�#w[Zy�3_Rg'Yqbz�-VCe+g'Zy��VCnydfififZ
ifdS`a�'_Rif_R\Rdfe+g'ZCQ

_RifdSº#dfc'ZCQ
²�VCc'w¨`a_Rg'w�ifZAw���VCbAdk¡ZAw�_/¡gyZAififZKZAw¸`W�'Y#^ZAw[ZAc=`aZ�0#ikj _RifdSº#dfc'ZWZAw¸`h`aYA¡ZAw�noVC\Rch^ZAw[dfZAc'c'ZvVNºRZAbvg'cy`zVCg#µyX'Z

�*_RY[w¸`�^ZAY[dS`aZ � 	����·P��R� #&%
#&%('") �

��w[g'�h^ZAY[dfZAg'YI¡VqrC��
 �¥ºR_RdfY��-\Rg'Y[ZAw���Q ��Z�`h��Q � �´Q=}/Z~�3_Rg'Y[bAZAc=`zVC\RZ~ZAc
�*_RY[w¸`�^ZAY[dS`aZKºCVCY[dfZ~X'ZIrR»�
­¡V=��P�
��3_Rg'Y¨ifZAw¨`aY[_#b�`a_RifdS`aZAw�Z�`�ZAw¸`WbA_Rny�'Y[dfw�ZAc=`aY[ZI|=»�
�Z�`��R� 
��3_Rg'Y
i�V�\RYaVCc'X'ZynoV��[_RY[dS`�^Z¤X'ZAw�^ZAbz�-VCc=`adfifif_Rc'wqVC�'�-VCY¸`aZAc-VCc=`�¡V�bAZ�`[`aZy��VCnydfififZJifdS`a�'_Rif_R\Rdfe+g'Z
�¶dfi�ºCVCY[dfZ¤X'Z
rC��
�¡V �R��
 �3_Rg'Y�i�V~��VCnydfififZ�X'ZAw)\=VC�'�'Y[_Rw~¡Vx_RifdSº#dfc'Z¨Z�`�Y[ZAw¸`aZhX-VCc'w)g'cJdfc=`aZAY¸ºCVCififZ¨X'ZW|R��
�¡Vv|=»	

�3_Rg'Yqg'c'ZynoV��[_RY[dS`�^Z¤X?jM^ZAbz�-VCc=`adfifif_Rc��/ifZAw ^ZAbz�-VCc=`adfifif_Rc'w�X'Zo\=VC�'�'Y[_Rc'_RY[dS`aZ¤bA_Rc=`aZAc-VCc=`JX'Zyikj _RifdSº#dfc'Z
w[_Rc=`hVCw[w[ZA±xYaVCY[ZAw¨noVCdfw��3_Rg'Y�bAZAg#µ+�¾bAd 0=i�VI`aZAc'ZAg'Y¨ZAc¤�*_RY[w¸`�^ZAY[dS`aZKZAw¸`�bA_Rny�'Y[dfw[ZKZAc=`aY[ZIrC��
 Z�`��R��
�0
i�V�X'dfw[�3ZAY[w[df_Rc�ZAw¸`J�'ifg'wq\RYaVCc'X'Zye+g'Zo�3_Rg'YqifZAwqifdS`a�'_Rif_R\RdfZAwI�'Y#^ZAb3^ZAX'ZAc=`aZAw$Z�`GifZ¤�'dfbyX'Z¤�*Y#^ZAe+g'ZAc'bAZ
ZAc=`aY[ZJ|R� 
�Z�`v|=» 
�ZAw¸`Ic'Z�`[`aZAnyZAc=`vny_Rdfc'w~noVCY[e+gh^Z �¥�-\Rg'Y[ZG��Q � ���§i�V$\=VCnynyZ�X'Z]ºCVCY[d�V<`adf_Rc�X'ZAw
bA_Rny�3_Rw[dS`adf_Rc'w]X'ZAwG_RifdSº#dfc'ZAw]X-VCc'wGi�V���VCnydfififZJX'ZAwJ�=�#Y[_Nµ�^ZAc'dS`aZAwJZAw¸`J�'ifg'wGY[ZAw¸`aY[ZAdfc=`aZ�0�ZAififZ¤wAjM^Z�`zVCifZ
ZAc=`aY[Z{|R� 
 Z�` �R� 
 Z�`�i�V�noV��[_RY[dS`�^Z�X'ZAw ^ZAbz�-VCc=`adfifif_Rc'woVC�'�-VCY¸`aZAc-VCc=`:¡V:bAZ!\RY[_Rg'�3Z��'Y#^ZAw[ZAc=`aZ
g'c'Z�`aZAc'ZAg'YKZAc��*_RY[w¸`�^ZAY[dS`aZIbA_Rny�'Y[dfw[ZIZAc=`aY[Zq|=» 
ÀZ�`,�R� 
8Q-}/ZAw�^ZAbz�-VCc=`adfifif_Rc'wW�=�#X'Y[_C`a�'ZAY[noVCg#µ�w[Z
X'dfw¸`adfc'\Rg'ZAc=`]ZAc'bA_RY[ZydfbAd�X'ZAwGVCg�`aY[ZAw ^ZAbz�-VCc=`adfifif_Rc'w�VNºRZAboX'ZAw]_RifdSº#dfc'ZAw��-VCg�`aZAnyZAc=`qnoVC\Rch^ZAw[dfZAc'c'ZAw
� 	�� "��R���´Q�²�VCc'wqifZyXh^Z�`zVCdfi �¥ºR_RdfY]�-\Rg'Y[Zo��Q � � 0"i�V�`a_C`zVCifdS`�^Z$X'ZAw:^ZAbz�-VCc=`adfifif_Rc'w��'Y#^ZAw[ZAc=`zVCc=`¤X'ZAw
`aZAc'ZAg'Y[w�ZAcG�*_RY[w¸`�^ZAY[dS`aZhw[g'�h^ZAY[dfZAg'Y[Zq¡V ��P 
 w[_Rc=`�X'ZAw�\=VC�'�'Y[_Rw��=�#X'Y[_C`a�'ZAY[noVCg#µ¶QR}/ZAw)`aY[_#b�`a_RifdS`aZAw)VCg
w[ZAc'w�w¸`aY[dfb�`¨c'Z~bA_Rc=`adfZAc'c'ZAc=`�e+g'Z~`aYA¡ZAw¨YaVCY[ZAnyZAc=`¨X'ZAw¨_RifdSº#dfc'ZAw�X'_Rc=`�ifZW`zVCg#µ¤X'ZW�*_RY[w¸`�^ZAY[dS`aZKX'ZAw[bAZAc'X
ZAc�X'ZAw[w[_Rg'wKX'ZI|=» 
 noVCdfw�ifZAwh_RifdSº#dfc'ZAw�X'ZAwh`aY[_#b�`a_RifdS`aZAwI¡VGbAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZIbA_Rg�º#Y[ZAc=`K\Rif_R�-VCifZAnyZAc=`
`a_Rg�`GifZyX'_RnoVCdfc'Z$X'ZobA_Rny�3_Rw[dS`adf_Rc ZAc=`aY[Z�rR» 
 Z�`8��P 
 X'Zy�*_RY[w¸`�^ZAY[dS`aZCQ�}/ZAwq��VCbAdk¡ZAw ^Z�ºR_Rifgh^ZAwGX'Z



D � 2 EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

0.00 0.10 0.20 0.30 0.40 0.50 0.60

MnO

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
éc

ha
nt

il
lo

n

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
éc

ha
nt

il
lo

n

Olivines

,u��8:¯(!#*+�$!���% �"% !#��*+!V=#�������<�&�������/�)&�����"% � � !#�
0.00 0.10 0.20 0.30 0.40 0.50 0.60

MnO

0

5

10

15

20

25

30

35

40

45

50

55

60
P

ro
po

rt
io

n 
d’

an
al

ys
e

0

5

10

15

20

25

30

35

40

45

50

55

60

P
ro

po
rt

io
n 

d’
an

al
ys

e

Olivines

Famille des Troctolites (N=118)
Famille des Gabbros à Olivine (N=222)
Famille des Gabbronorites (N=29)
Famille des Pyroxénites (N=69)
Faciès Hydrothermaux (N=8)

,-
$8G	 !#���"���G� ���:���&��� =������

�$	���� ��Q � ��°xdfw¸`a_R\RYaVCnynyZAwIX'ZAwq`aZAc'ZAg'Y[wGZAc:noVCc'\=VCc?¡ZAw[Z¤X'ZAwG_RifdSº#dfc'ZAw]VCc-VCiS�#w#^ZAZAwqX'_Rc'ch^ZAwG�3_Rg'Y
bz�-VCe+g'Z]��VCnydfififZxX'Z���VCbAdk¡ZAwAQ

\=VC�'�'Y[_Rw¤¡Vo_RifdSº#dfc'Z �*\=VC�'�'Y[_Rw$¡Vo_RifdSº#dfc'Z]bA_Rc=`aZAc-VCc=`�X'ZGikj _RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZJZ�`´³<_Rg!X'ZJikj VCny�'�'df�3_RifZ �
w[Z��'i�VCbAZAc=`$`a_Rg5�[_Rg'Y[wJZAc�X'ZAw[w[_Rg'w¤X'Z 	������$0)noVCdfwGbAZ��'�h^ZAc'_Rn�¡ZAc'Z�c?j ZAw¸`y�-VCw$_R�'w[ZAY¸º¨^Z��3_Rg'Y$ifZAw
\=VC�'�'Y[_RwJ¡V$_RifdSº#dfc'ZIZ�`~_RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZGZ�`x�3_Rg'YKifZAwK\=VC�'�'Y[_RwJ¡V$_RifdSº#dfc'ZIY[dfbz�'ZAw~ZAc�_R�-VCe+g'ZAwAQ
²IZq��VCdf�'ifZAwxe+g-VCc=`adS`�^ZAwIX'ZGc'dfb)&CZAi 03bNVCifbAdfg'n 0-noVCc'\=VCc?¡ZAw[ZJZ�`Ibz�'Y[_RnyZGw[_Rc=`��'Y#^ZAw[ZAc=`aZAw�X-VCc'wIifZAw

_RifdSº#dfc'ZAw 0��3_Rg'YoifZ�bNVCifbAdfg'n Z�`8ifZ�bz�'Y[_RnyZ�0�ifZAwobA_Rc'bAZAc=`aYaV<`adf_Rc'wow[_Rc=`8ZAc X'ZAw[w[_Rg'w�X'Z�i�V�ifdfnydS`aZ
X'ZyXh^Z�`aZAb�`adf_Rc�X'Z¤i�V�nydfbAY[_Rw[_Rc'X'Z�0/�-VCY]bA_Rc=`aY[Z�0"ifZAw�`aZAc'ZAg'Y[wqZAc:c'dfb)&CZAi¨Z�`GnoVCc'\=VCc?¡ZAw[Z¤w[_Rc=`G�'ifg'w
^ZAifZ�º¨^ZAZAw �¥ºR_RdfYG�-\Rg'Y[ZAw$��Q � 0���QSP�� 0)��QSPRP�0)��Q � 0���QSP���Z�`¤��QSPRP��]Z�`$_Rc=`$�'g 9Z�`aY[Z�VCc-VCiS�#w#^ZAZAwAQ ¡�¹X'Z8w[d
��VCdf�'ifZAw~bA_Rc'bAZAc=`aYaV<`adf_Rc'w 03ifZAwx�-VCY[Y[ZAwvX?j ZAY[Y[ZAg'YvY[ZAw¸`aZAc=`�Y[ZAi�V<`adSºRZAnyZAc=`vdfny�3_RY¸`zVCc=`aZAw~noVCdfw~_Rc��3ZAg�`
`a_Rg�`qX'Z¤n 9ZAnyZ$w[_Rg'ifdf\Rc'ZAYIbAZAY¸`zVCdfc'w���VCdS`aw$�/ifZAw�`aY[_#b�`a_RifdS`aZAwIw[Z¤Y[ZA\RY[_Rg'�3ZAc=`GX-VCc'w]X'ZAwqdfc=`aZAY¸ºCVCififZAw



� " ¢ EJ¦���9��*�� "�#�8©y(��¥6"��>"�#� D � O

0.00 0.20 0.40 0.60

MnO

0

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

10

20

30

40

50

60

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

Olivines

0.00 0.20 0.40 0.60

MnO

0

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Dunites à Plagioclase et Pyroxène
Dunites à Plagioclase
Harzburgites à Plagioclase et Pyroxène
Harzburgites à Plagioclase
Troctolites 
Troctolites à Clinopyroxène

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Gabbros à Olivine 
Gabbros à Olivine et Amphibole
Gabbros à Olivine riches en Opaques
Gabbros à Olivine et Orthopyroxène
Gabbros à Olivine, Orthopyroxène et Amphibole

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Gabbronorites à Olivine
Gabbronorites 
Gabbronorites à Amphibole
Gabbronorites riches en Opaques
Norites 
Norites riches en Amphiboles
Norites riches en Amphiboles et en Opaques

50

100

150

200

250

N
om

br
e 

d’
an

al
ys

es

Olivines

Webstérites à Plagioclase
Webstérites 
Webstérites à Olivine
Clinopyroxénites 
Clinopyroxénites à Olivine
Orthopyroxénites 
Orthopyroxénites à Olivine
Pyroxénites sous forme de rubanement
Wehrlites 
Wehrlites à Plagioclase
Diopsidites et gabbros hydrothermaux

�$	���� ��QSP�����°xdfw¸`a_R\RYaVCnynyZAwWX'ZAwK`aZAc'ZAg'Y[w~ZAc�noVCc'\=VCc?¡ZAw[Z�X'ZAw~_RifdSº#dfc'ZAwKVCc-VCiS�#w#^ZAZAw~�3_Rg'YW`a_Rg'w~ifZAw
��VCbAdk¡ZAwKbA_Rc=`aZAc-VCc=`vbAZ]nydfch^ZAYaVCikQ



D �#$ EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

0.00 % 2.29 % 4.58 % 6.87 % 9.16 %

Troctolites (N=118)

0.00 % 0.79 % 1.57 % 2.36 % 3.15 %

Gabbros à olivine (N=222)

0.00 % 3.08 % 6.16 % 9.25 % 12.33 %

Faciès hydrothermaux (N=8)

0.00 % 2.54 % 5.08 % 7.62 % 10.16 %

Pyroxénites (N=69)

0.00 % 3.12 % 6.25 % 9.38 % 12.50 %
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(b)(a)

Troctolites (N=46)

0.00 % 2.48 % 4.97 % 7.45 % 9.94 %

Gabbros à olivine (N=99)

0.00 % 1.53 % 3.06 % 4.59 % 6.12 %

Gabbronorites (N=165)

0.00 % 0.86 % 1.72 % 2.58 % 3.44 %

Pyroxénites (N=148)

0.00 % 1.20 % 2.41 % 3.61 % 4.81 %
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Troctolites (N=46)

0.00 % 4.19 % 8.39 % 12.58 % 16.77 %

Gabbros à olivine (N=99)

0.00 % 1.98 % 3.97 % 5.95 % 7.94 %

Gabbronorites (N=165)

0.00 % 0.97 % 1.94 % 2.91 % 3.88 %

Pyroxénites (N=148)

0.00 % 2.14 % 4.29 % 6.43 % 8.58 %
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Troctolites (N=83)
0.00 % 0.95 % 1.90 % 2.86 % 3.81 %

Gabbros à olivine (N=258)
0.00 % 0.33 % 0.66 % 0.99 % 1.33 %

Gabbronorites (N=152)

0.00 % 0.49 % 0.98 % 1.47 % 1.97 %

Pyroxénites (N=186)
0.00 % 0.50 % 1.01 % 1.51 % 2.02 %

Faciès hydrothermaux (N=21)
0.00 % 1.62 % 3.24 % 4.86 % 6.48 %
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�$	���� ��Q �R� �G²Id�VC\RYaVCnynyZAw�ny_Rc=`aYaVCc=`�ikjM^Z�ºR_Rifg�`adf_RcGX'ZKi�V~`aZAc'ZAg'Y %h_Rifi�VCw¸`a_Rc'dS`aZ�X'ZAw�bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAw
ZAc8�*_Rc'b�`adf_RcoX'g������¤Z�`KX'go`¾�#�3ZIifdS`a�'_Rif_R\Rdfe+g'ZCQ	� ���q�'Th�-VCe+g'Z��3_Rdfc=`hY[ZA�h^ZAw[ZAc=`aZ]i�VqbA_Rny�3_Rw[dS`adf_Rc
ny_��RZAc'c'ZI�3_Rg'Y�g'c�^ZAbz�-VCc=`adfifif_Rc
0Ri�Vqi�^ZA\RZAc'X'ZxX'_Rc'c-VCc=`Wi�V]w[df\Rc'dS�-bNV<`adf_RcyX'ZAwhw¸�#nJ�3_RifZAw�ZAw¸`WX'_Rc'ch^ZAZ
X-VCc'wGifZ$`zVC�'ifZNVCg�s#Q ����� ��
����"ifZAwqc+g-VC\RZAwGX'ZyX'ZAc'w[dS`�^Zow[_Rc=`JbNVCifbAg'i�^ZAw]w[g'YGikj ZAc'w[ZAnJ�'ifZyX'ZAwG�3_Rdfc=`aw
X?j VCc-VCiS�#w[Z]�3_Rg'YKbz�-VCe+g'Z]��VCnydfififZxifdS`a�'_Rif_R\Rdfe+g'ZCQ

Tvj ZAw¸`WX'Zxif_Rdfc¤ifZ~nydfch^ZAYaVCi'ifZ~�'ifg'w¨bA_RnynJg'cyY[ZAc'bA_Rc=`aY#^ZvX-VCc'w�ifZAw��-if_Rc'w 0+dfi'c?j ZAw¸`We+g'ZxYaVCY[ZAnyZAc=`
VC�'w[ZAc=`KZ�`Kw[ZAg'ifZAnyZAc=`WX-VCc'wWbAZAY¸`zVCdfc'w�`¾�#�3ZAwKifdS`a�'_Rif_R\Rdfe+g'ZAw��'dfZAc8�'Y#^ZAbAdfwWbA_RnynyZxbAZAY¸`zVCdfc'ZAwh`aY[_#b�`a_<�
ifdS`aZAwx�'g'Y[ZAw 0¶e+g'ZAife+g'ZAwI�h^ZAY[dfX'_C`adS`aZAwxdfny�'Y#^ZA\Rch^ZAZAwvZ�`IX'ZAwIc'_RY[dS`aZAwAQ§½¾i�w[ZJ�'Y#^ZAw[ZAc=`aZ$w[_Rg�ºRZAc=`�bA_RnynyZ
�'�-VCw[ZJbAg'nJg'ifg'wv_Rg!i�^ZA\'¡ZAY[ZAnyZAc=`v�3_Rw¸`¸�¾bAg'nJg'ifg'w 03_#bAbAg'�-VCc=`�w[_Rg�ºRZAc=`]g'c'ZG�3_Rw[dS`adf_Rc��'ifg�` 9_C`vdfc=`aZAYM�
w¸`adS`adfZAififZh�-VCY¨YaVC�'�3_RY¸`�VCg#µyVCg�`aY[ZAw¨nydfch^ZAYaVCg#µ �Rdfi'c?j ZAw¸`hch^ZNVCc'ny_Rdfc'w��*YaVCc'bz�'ZAnyZAc=`��  ]bAdfifdS`adfe+g'Zhe+g'Z
X-VCc'wvifZAwx��VCbAdk¡ZAwxX?j dfny�'Y#^ZA\Rc-V<`adf_Rc�X'ZGi�Vy�h^ZAY[dfX'_C`adS`aZ]Z�`IifZAw~`aY[_#b�`a_RifdS`aZAwJ¡VobAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZCQ?²�VCc'wxifZ
`aY[d�VCc'\RifZ���� ��� � � 	�� �¥�-\Rg'Y[ZAwh��QSP5sIZ�`h��QmsR»�� 0RifZAw¨bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAw�ny_Rc=`aY[ZAc=`�X'ZAg#µ�^Z�ºR_Rifg�`adf_Rc'w
X'dfw¸`adfc'b�`aZAw�e+g'Zxikj _RcyY[Z�`aY[_Rg�ºRZxX-VCc'w�ifZ~\RYaVC�'�'dfe+g'Z�^ZAe+g'dSºCVCifZAc=`�Y[ZA�'Y#^ZAw[ZAc=`zVCc=`Wi�V�`aZAc'ZAg'Y�ZAc %h_Rifi�VCwM�
`a_Rc'dS`aZIZAc��*_Rc'b�`adf_Rc�X'g ����� �¥�-\Rg'Y[Z]��Q �R���v��i�VJ\RYaVCc'X'Z�noV��[_RY[dS`�^ZvX'ZAw~bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwxVCc-VCiS�#w#^ZAw
w[_Rc=`qX'ZAw]X'df_R�'w[dfX'ZAwInoVC\Rch^ZAw[dfZAc'w�Z�`qifZAg'Y[w�bA_Rny�3_Rw[dS`adf_Rc'wvc'Z$wAjM^Z�`aZAc'X'ZAc=`Ge+g'Z¤YaVCY[ZAnyZAc=`]X-VCc'w]ifZ
X'_RnoVCdfc'ZoX'Z8ikj VCg'\RdS`aZynoVCdfwGg'c'Z8e+g-VCc=`adS`�^Z�c'_Rc�ch^ZA\Rifdf\RZNVC�'ifZyX?jM^ZAbz�-VCc=`adfifif_Rc'w 0�w[g'Y¸`a_Rg�`$X'ZAw$\=VC�#�
�'Y[_Rc'_RY[dS`aZAw 0#bA_Rc=`adfZAc=`~X'ZAwWX'df_R�'w[dfX'ZAwW�'ifg'w��*ZAY[Y[dfe+g'ZAwKe+g'd¶Y[ZAw¸`aZAc=`~Y[ZAi�V<`adSºRZAnyZAc=`WbNVCifbAdfe+g'ZAwWnoVCif\RY#^Z
g'c'Zxi�^ZA\'¡ZAY[ZK`aZAc'X-VCc'bAZ¤¡V]i�V�X'dfnydfc+g�`adf_Rc$e+g-VCc'XoifZ �����$�-VCdfw[w[Z�0+ifZW`zVCg#µyX'Z %h_Rifi�VCw¸`a_Rc'dS`aZW�-VCw[waVCc=`
ZAc�ny_��RZAc'c'ZIX'ZI�=| 
 ¡VG� � 
8Q-ThZAY¸`zVCdfc'whbAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwK�3ZAg�ºRZAc=`~�'Y#^ZAw[ZAc=`aZAYKX'ZAwWbA_Rny�3_Rw[dS`adf_Rc'w
��VCdf�'ifZAnyZAc=`GbNVCifbAdfe+g'ZAw$VNºRZAb�X'ZAwG`aZAc'ZAg'Y[w$ZAc %h_Rifi�VCw¸`a_Rc'dS`aZyX'ZAw[bAZAc'X-VCc=`y�-VCY¸�*_RdfwW�[g'w[e+g?j¥¡V �R��
 �
bAg'Y[dfZAg'w[ZAnyZAc=`(0=dfifw)w[_Rc=`¨�'Y[_R�3_RY¸`adf_Rc'c'ZAififZAnyZAc=`��'ifg'w�YaVCY[ZAw��-VCY[nyd�ifZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAw�e+g'ZKX-VCc'w¨ifZAw
VCg�`aY[ZAw¨��VCnydfififZAw)ifdS`a�'_Rif_R\Rdfe+g'ZAw)Z�`hbAZxnoVCif\RY#^ZWi�V�Y[dfbz�'ZAw[w[ZxX'ZxbAZ�`[`aZ~��VCnydfififZhifdS`a�'_Rif_R\Rdfe+g'ZhZAcy_RY¸`a�'_<�
�=�#Y[_Nµ¶¡ZAc'ZAwAQ�bAZ�`[`aZy�-VCY¸`adfbAg'i�VCY[dS`�^Z$c?j Z´µ�bAifg�`GbAZA�3ZAc'X-VCc=`J�-VCwqi�V��3_Rw[w[df�'dfifdS`�^ZJe+g'ZyX'ZAwG�'�h^ZAc'_Rn�¡ZAc'ZAw
X?j Z´µ�w[_Rifg�`adf_Rc�VCdfZAc=`JZAg�ifdfZAg:X-VCc'wGbAZAY¸`zVCdfc'ZAwGY[_#bz�'ZAw 0)ZAc=`aYaV-9<fc-VCc=`Jif_#bNVCifZAnyZAc=`qX'ZAwJ±A_Rc'ZAwJny_Rdfc'w
bNVCifbAdfe+g'ZAwqX-VCc'wGifZAwqbAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwAQ�«Ig'ZAife+g'ZAw�^ZAbz�-VCc=`adfifif_Rc'w 0/�-VCY¸`adfbAg'ifdk¡ZAY[ZAnyZAc=`qY[dfbz�'ZAwqZAc�bNVCi �
bAdfg'n¹VNºRZAbqg'c �:_��G»C� 
�0-w[Z]Xh^Z�`zVCbz�'ZAc=`vX'ZAwxc+g-VC\RZAw~X'Z]�3_Rdfc=`aw~�'Y[dfc'bAdf�-VCg#µ¶Q§ThZAw�^ZAbz�-VCc=`adfifif_Rc'w
^Z�`zVCc=`$YaVCY[ZAw 0)dfifwqc?j _Rc=`$�-VCw�^Z�`�^Z�^Z�`ag'X'd�^ZAwJZAc�Xh^Z�`zVCdfi�dfbAd 0"dfi¨c?j ZAw¸`¤ch^ZNVCc'ny_Rdfc'wG�-VCwJZ´µ�bAifg�e+g'Z8bAZAw
bA_Rny�3_Rw[dS`adf_Rc'w¨bz�'dfnydfe+g'ZAw¨`aYA¡ZAwhbNVCifbAdfe+g'ZAwhw[_RdfZAc=`WifZxY#^ZAw[g'iS`zV<`hX?j g'c'ZIY[_#X'dfc'\RdS`adfwaV<`adf_RcJ�-VCY¸`adfZAififZKX'ZAw
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�$	���� ��Q ��P �J°xdfw¸`a_R\RYaVCnynyZAw�X'ZAw�`aZAc'ZAg'Y[w�ZAc$bz�'Y[_RnyZKX'ZAw�bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAw�VCc-VCiS�#w#^ZAw��3_Rg'Y�bz�-VCe+g'Z
��VCnydfififZxX'Z���VCbAdk¡ZAwAQ

bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwAQ
²�VCc'wvi�V$��VCnydfififZIX'ZAwx`aY[_#b�`a_RifdS`aZAw~c'_C`zVCnynyZAc=`(0'`a_Rg'wvifZAw�^ZAbz�-VCc=`adfifif_Rc'wxw[_Rc=`v`aYA¡ZAwvnoVC\Rch^ZAw[dfZAc'w

� �����qbA_Rny�'Y[dfw)ZAc=`aY[ZK|R|�
pZ�`��=s�
p�3_Rg'Y�|R��
pX'ZAwJ^ZAbz�-VCc=`adfifif_Rc'w)X'ZWbAZ�`[`aZh��VCnydfififZ¨ifdS`a�'_Rif_R\Rdfe+g'Z�0
�-\Rg'Y[ZJ��Qms������3w[ZAg'ifZAwvifZAwx`aY[_#b�`a_RifdS`aZAwJ¡VobAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZG�'Y#^ZAw[ZAc=`aZAc=`]X'ZAw	������dfc���^ZAY[dfZAg'Y[w$¡V8|R|�

Z�`�ifZAw8`aY[_#b�`a_RifdS`aZAw8VCg�w[ZAc'w�w¸`aY[dfb�`�ny_Rc=`aY[ZAc=`�ifZAw�bA_Rny�3_Rw[dS`adf_Rc'w8ifZAw��'ifg'w�noVC\Rch^ZAw[dfZAc'c'ZAw�VNºRZAb
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��¥�-\Rg'Y[Zh��QmsRr��´Q5}"VK`aZAc'ZAg'Y)ZAc�%h_Rifi�VCw¸`a_Rc'dS`aZ�ZAw¸`�`aYA¡ZAw"ºCVCY[d�VC�'ifZ�0NifZAw"bA_Rny�3_Rw[dS`adf_Rc'w
X'ZAw�`aY[_#b�`a_RifdS`aZAw$^Z�`zVCc=`WY[ZAi�V<`adSºRZAnyZAc=`�X'dfw[�3ZAY[w#^ZAZAwWX-VCc'whikj dfc=`aZAY¸ºCVCififZ � � ��
 � � ����
(0+ZAififZ~�'Y#^ZAw[ZAc=`aZ
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(b)

Troctolites (N=83)
0.00 % 0.89 % 1.79 % 2.68 % 3.57 %

Gabbros à olivine (N=258)
0.00 % 0.29 % 0.57 % 0.86 % 1.14 %

Gabbronorites (N=152)
0.00 % 0.49 % 0.98 % 1.47 % 1.97 %

Pyroxénites (N=186)
0.00 % 0.35 % 0.70 % 1.05 % 1.40 %

Faciès hydrothermaux (N=21)
0.00 % 1.32 % 2.63 % 3.95 % 5.26 %
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�$	���� ��Q �R� ��²Id�VC\RYaVCnynyZAwIny_Rc=`aYaVCc=`qikjM^Z�ºR_Rifg�`adf_Rc X'ZAwGbA_Rny�3_Rw[dS`adf_Rc'w�ZAc�bz�'Y[_RnyZyX'ZAwGbAifdfc'_R�=�=�
Y[_Nµ¶¡ZAc'ZAw�ZAcy�*_Rc'b�`adf_Rc$X'g �����JZ�`�X'g¤`¾�#�3ZxifdS`a�'_Rif_R\Rdfe+g'ZCQ � �����+Th�-VCe+g'Zx�3_Rdfc=`¨Y[ZA�h^ZAw[ZAc=`aZvi�V�bA_Rn$�
�3_Rw[dS`adf_Rc ny_��RZAc'c'Z8�3_Rg'Yqg'c�^ZAbz�-VCc=`adfifif_Rc
0/i�V�i�^ZA\RZAc'X'ZyX'_Rc'c-VCc=`Ji�V�w[df\Rc'dS�-bNV<`adf_Rc X'ZAwGw¸�#nJ�3_RifZAw
ZAw¸`qX'_Rc'ch^ZAZyX-VCc'w]ifZJ`zVC�'ifZNVCg:s#Q ����� ��
��8�/ifZAw�c+g-VC\RZAwqX'Z¤X'ZAc'w[dS`�^Z¤w[_Rc=`qbNVCifbAg'i�^ZAw]w[g'Y]ikj ZAc'w[ZAnJ�'ifZ
X'ZAwx�3_Rdfc=`awKX?j VCc-VCiS�#w[Z]�3_Rg'YKbz�-VCe+g'Z]��VCnydfififZxifdS`a�'_Rif_R\Rdfe+g'ZCQ

X'ZAg#µ��'dfbAwGX'Zo�*Y#^ZAe+g'ZAc'bAZ���VCdf�'ifZAnyZAc=`GnoVCY[e+gh^ZAwJikj g'c:ºRZAY[w$�=��
 Z�`Jikj VCg�`aY[ZyºRZAY[w$�+r+
 ���=|�

�¥�-\Rg'Y[ZAw���QmsC| 05��Qms��~Z�`���Q �R���´Q<}/ZAw"`aY[_#b�`a_RifdS`aZAw�VCgqw[ZAc'w�w¸`aY[dfb�`��'Y#^ZAw[ZAc=`aZAc=`¨X'ZAw�bA_Rny�3_Rw[dS`adf_Rc'w/�'ifg�` 9_C`
bNVCifbAdfe+g'ZAw � � ��� �+r 
 �K`zVCc'X'dfwxe+g'ZGbAZGw[_Rc=`Iw[g'Y¸`a_Rg�`IifZAw~`aY[_#b�`a_RifdS`aZAwJ¡VybAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZGZ�`IifZAw
�h^ZAY[dfX'_C`adS`aZAwhdfny�'Y#^ZA\Rch^ZAZAwhX'_Rc=`Ki�V]`aZAc'ZAg'YKZAc�%h_Rifi�VCw¸`a_Rc'dS`aZ~X'ZAw[bAZAc'X�ZAc�X'ZAw[w[_Rg'wKX'ZI�+» 
�X-VCc'wWifZ
X'_RnoVCdfc'ZIX'ZAwxnoVC\Rch^ZAw[df_<�MVCg'\RdS`aZAwAQ
}/ZAwy^ZAbz�-VCc=`adfifif_Rc'w�X'Zxi�V���VCnydfififZhX'ZAw�\=VC�'�'Y[_Rw�¡V]_RifdSº#dfc'ZKw[_Rc=`h\Rif_R�-VCifZAnyZAc=`�i�^ZA\'¡ZAY[ZAnyZAc=`hny_Rdfc'w

noVC\Rch^ZAw[dfZAc'w]e+g'ZyifZAw�`aY[_#b�`a_RifdS`aZAw � ������� |=» 
 � �R� 
�0?�-\Rg'Y[ZAwG��Qms���Z�`G��Q �R���IZ�`q�-VCY[nyd
bAZAg#µ+�¾bAd 0)bAZ8w[_Rc=`$ifZAwG\=VC�'�'Y[_Rw�¡V�_RifdSº#dfc'Z¤Z�`¤VCny�'�'df�3_RifZAwqe+g'dh�'Y#^ZAw[ZAc=`aZAc=`yifZAwqºCVCifZAg'Y[wGX'Z �����
ifZAwx�'ifg'wK��VCdf�'ifZAw �¥�-\Rg'Y[ZG��QmsRr��´Q§}/ZAw~`aZAc'ZAg'Y[wvZAc %h_Rifi�VCw¸`a_Rc'dS`aZAw~w[_Rc=`v�'ifg'wxY[ZA\RY[_Rg'�h^ZAZAwIVCg�`a_Rg'Y~X'Z
�=| 
 ��� � 
Àe+g'Z]�3_Rg'YWifZAwW`aY[_#b�`a_RifdS`aZAw 0#ifZAwK�'dfw¸`a_R\RYaVCnynyZAwhny_Rc=`aY[ZAc=`~ch^ZNVCc'ny_Rdfc'wWg'c���VCdf�'ifZv�'dfb
ºRZAY[wy�=� 
 ZAw[w[ZAc=`adfZAififZAnyZAc=`yifd�^Z�¡V X'ZAw¤\=VC�'�'Y[_Rw!¡V _RifdSº#dfc'Z8Y[dfbz�'ZAw¤ZAc _RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZAw �¥�-\Rg'Y[ZAw
��QmsR»70+��QmsC| 0=��Qms���Z�`W��Q �R���´Q=}/ZAw�\=VC�'�'Y[_RwI¡V]_RifdSº#dfc'ZWw[_Rc=`�`aYA¡ZAw���VCdf�'ifZAnyZAc=`¨ny_Rdfc'w�bNVCifbAdfe+g'ZAw�e+g'ZxifZAw
`aY[_#b�`a_RifdS`aZAw 0�bCj ZAw¸`¸�A¡V5�¾X'dfY[Z�e+g?j dfi=�GVx�'Y[_R�3_RY¸`adf_Rc'c'ZAififZAnyZAc=`"�'dfZAcG�'ifg'w)X?jM^ZAbz�-VCc=`adfifif_Rc'w"X'Z�`aY[_#b�`a_RifdS`aZAw
e+g'ZqX'Z]\=VC�'�'Y[_RwG¡V¤_RifdSº#dfc'Z¤¡V � � � ��� ��
�Q
}/ZAwq�=�#Y[_Nµ�^ZAc'dS`aZAwG�'Y#^ZAw[ZAc=`aZAc=`$X'ZAwqbA_Rny�3_Rw[dS`adf_Rc'wv`a_Rg5�[_Rg'Y[w�`aYA¡ZAwqnoVC\Rch^ZAw[dfZAc'c'ZAw 0"VCg�`zVCc=`qe+g'Z

ifZAwx`aY[_#b�`a_RifdS`aZAw � ������noV��[_RY[dS`zVCdfY[ZAnyZAc=`xbA_Rny�'Y[dfwvZAc=`aY[Z$|R| 
­Z�` �R� 
�03�-\Rg'Y[Z$��Qms����KZ�`��-VCY[nyd
bAZAwoY[_#bz�'ZAw 0�bAZ�w[_Rc=`8ifZAw¤Y[g'�-VCc'ZAnyZAc=`aw �*e+g'ZAififZAwye+g'ZAwow[_RdfZAc=`oifZAg'Y[w¤ifdS`a�'_Rif_R\RdfZAw �qZ�`oifZAw¤_RY¸`a�'_<�
�=�#Y[_Nµ�^ZAc'dS`aZAwoe+g'd~_Rc=`yifZAw ������ifZAw¤�'ifg'w�^ZAifZ�º¨^ZAw � " �=s 
�0 �-\Rg'Y[ZAwo��QmsR»!Z�`8��QmsRr��q`zVCc'X'dfw$e+g'Z
ifZAw�%hZA�'w¸`�^ZAY[dS`aZAw¤Z�` %hZAY[�'ifdS`aZAw�¡V��'i�VC\Rdf_#bAi�VCw[Z¤w[Z8w[dS`ag'ZAc=`$X-VCc'wJifZAwqºCVCifZAg'Y[wGifZAwJ�'ifg'wG�-VCw[w[ZAw���ifZAw
VCg�`aY[ZAwG`¾�#�3ZAw$X'Z8�=�#Y[_Nµ�^ZAc'dS`aZAw$w[Z8Y#^ZA�-VCY¸`adfw[w[ZAc=`¤X'Zo��V��bA_Rc�\RY[_Rw[w[_<�¾ny_#X'_��'_Rny_R\'¡ZAc'Zow[g'YJikj dfc=`aZAYM�
ºCVCififZ ����� � � � ����� � �]Z´µ�bAZA��`�^ZoifZAw�bAifdfc'_R�=�#Y[_Nµ�^ZAc'dS`aZAw�X'_Rc=`qifZ ������ZAw¸`]`a_Rg5�[_Rg'Y[w]dfc���^ZAY[dfZAg'Y
¡V��=s�
8Q
�xc'ZG\RYaVCc'X'ZJnoV��[_RY[dS`�^ZqX?jM^ZAbz�-VCc=`adfifif_Rc'wxX'ZJbAZ�`[`aZG��VCnydfififZ�ifdS`a�'_Rif_R\Rdfe+g'Z�_Rc=`�X'ZAwv`aZAc'ZAg'Y[w
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bAZAg#µ�bA_Rc=`aZAc+g'wvX-VCc'wxifZAw~Y[_#bz�'ZAwx�=�#X'Y[_C`a�'ZAY[noVCifZAw~w[_Rc=`xifZAw~�'ifg'w~�'Y[_#bz�'ZAwxX'g�X'df_R�'w[dfX'Z]�'g'YxVNºRZAb
X'ZAw �����oVCg#�¾X'ZAiM¡VGX'Z �=» 
�0-V<`[`aZAdf\Rc-VCc=`W�3_Rc'b�`ag'ZAififZAnyZAc=`We+g-VCw[dfnyZAc=`]P��R� 
�Z�`KX'ZAwK`aZAc'ZAg'Y[wKZAc
%h_Rifi�VCw¸`a_Rc'dS`aZ�^ZA\=VCifZAnyZAc=`~Z´µ�bAZA��`adf_Rc'c'ZAififZAnyZAc=`�^ZAifZ�º¨^ZAZAwxX'Z]� � 
 ¡Vy»Rs 
8Q



D $ � EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

0.00 0.50 1.00 1.50

TiO2

0

50

100

150

190

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

50

100

150

190

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

50

100

150

190

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

50

100

150

190

N
om

br
e 

d’
éc

ha
nt

il
lo

ns

Clinopyroxènes

0.00 0.50 1.00 1.50

TiO2

0

200

400

600

800

1000

1180

N
om

br
e 

d’
an

al
ys

es

Dunites à Plagioclase et Pyroxène
Dunites à Plagioclase
Harzburgites à Plagioclase et Pyroxène
Harzburgites à Plagioclase
Troctolites 
Troctolites à Clinopyroxène

200

400

600

800

1000

1180

N
om

br
e 

d’
an

al
ys

es

Gabbros à Olivine 
Gabbros à Olivine et Amphibole
Gabbros à Olivine riches en Opaques
Gabbros à Olivine et Orthopyroxène
Gabbros à Olivine, Orthopyroxène et Amphibole

200

400

600

800

1000

1180

N
om

br
e 

d’
an

al
ys

es

Gabbronorites à Olivine
Gabbronorites 
Gabbronorites à Amphibole
Gabbronorites riches en Opaques
Norites 
Norites riches en Amphiboles
Norites riches en Amphiboles et en Opaques

200

400

600

800

1000

1180

N
om

br
e 

d’
an

al
ys

es

Clinopyroxènes

Webstérites à Plagioclase
Webstérites 
Webstérites à Olivine
Clinopyroxénites 
Clinopyroxénites à Olivine
Orthopyroxénites 
Orthopyroxénites à Olivine
Pyroxénites sous forme de rubanement
Wehrlites 
Wehrlites à Plagioclase
Diopsidites et gabbros hydrothermaux

�$	���� ��Q �=»��y°xdfw¸`a_R\RYaVCnynyZAw�X'ZAw¨`aZAc'ZAg'Y[whZAco`adS`zVCc'ZKX'ZAwhbAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwWVCc-VCiS�#w#^ZAw��3_Rg'Y¨`a_Rg'w�ifZAw
��VCbAdk¡ZAwKbA_Rc=`aZAc-VCc=`vbAZ]nydfch^ZAYaVCikQ



� " � EJ¦���9��*�� "�#� � �/45B#. ��#>"�#� D $ D

70 75 80 85 90 95 100

Xmg (%)

70 75 80 85 90 95 100

Xmg (%)

Troctolites (N=83)

0.00 % 0.95 % 1.90 % 2.86 % 3.81 %

Gabbros à olivine (N=258)

0.00 % 0.29 % 0.57 % 0.86 % 1.14 %

Gabbronorites (N=152)

0.00 % 0.43 % 0.87 % 1.30 % 1.73 %

Pyroxénites (N=186)

0.00 % 0.54 % 1.09 % 1.63 % 2.17 %

Faciès hydrothermaux (N=21)

0.00 % 1.42 % 2.83 % 4.25 % 5.67 %
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�$	���� ��Q ��� � ²Id�VC\RYaVCnynyZAwJny_Rc=`aYaVCc=`oikjM^Z�ºR_Rifg�`adf_Rc�X'ZAwobA_Rny�3_Rw[dS`adf_Rc'w¤ZAc `adS`zVCc'Z�X'ZAw8bAifdfc'_R�=�=�
Y[_Nµ¶¡ZAc'ZAw�ZAcy�*_Rc'b�`adf_Rc$X'g �����JZ�`�X'g¤`¾�#�3ZxifdS`a�'_Rif_R\Rdfe+g'ZCQ � �����+Th�-VCe+g'Zx�3_Rdfc=`¨Y[ZA�h^ZAw[ZAc=`aZvi�V�bA_Rn$�
�3_Rw[dS`adf_Rc ny_��RZAc'c'Z8�3_Rg'Yqg'c�^ZAbz�-VCc=`adfifif_Rc
0/i�V�i�^ZA\RZAc'X'ZyX'_Rc'c-VCc=`Ji�V�w[df\Rc'dS�-bNV<`adf_Rc X'ZAwGw¸�#nJ�3_RifZAw
ZAw¸`qX'_Rc'ch^ZAZyX-VCc'w]ifZJ`zVC�'ifZNVCg:s#Q ����� ��
��8�/ifZAw�c+g-VC\RZAwqX'Z¤X'ZAc'w[dS`�^Z¤w[_Rc=`qbNVCifbAg'i�^ZAw]w[g'Y]ikj ZAc'w[ZAnJ�'ifZ
X'ZAwx�3_Rdfc=`awKX?j VCc-VCiS�#w[Z]�3_Rg'YKbz�-VCe+g'Z]��VCnydfififZxifdS`a�'_Rif_R\Rdfe+g'ZCQ

}/ZAwK_R�'w[ZAY¸ºCV<`adf_Rc'wWXh^Z¾�5¡VJZ�¿¶ZAb�`agh^ZAZAwxw[g'YKifZAw �*YaVCY[ZAw ��_RifdSº#dfc'ZAwhZ�`KifZAwW_RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZAw~bA_Rc=`aZAc+g'w
X-VCc'w�ifZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAw�w[_Rc=`�bA_Rc��-Y[n�^ZAZAw¨dfbAd 0<ifZAw�bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAw¨X'ZAw$^ZAbz�-VCc=`adfifif_Rc'w�VC�'�-VCY¸`aZAc-VCc=`
¡VKbAZ�`[`aZ���VCnydfififZ"ifdS`a�'_Rif_R\Rdfe+g'Z��'Y#^ZAw[ZAc=`aZAc=`)ifZAw/bA_Rny�3_Rw[dS`adf_Rc'w¶ifZAw?ny_Rdfc'w?noVC\Rch^ZAw[dfZAc'c'ZAw��Nikj dfc=`aZAY¸ºCVCififZ
X'ZKbA_Rny�3_Rw[dS`adf_RcJ_/¡gGºCVCY[dfZWifZ@�����GZAw¸`hVCw[w[ZA±~i�VCY[\RZ�0RVCifi�VCc=`�X'Z��=»�
¹¡V �R��
 Z�`¨i�VvnoV��[ZAg'Y[ZK�-VCY¸`adfZ
X'ZAw�^ZAbz�-VCc=`adfifif_Rc'w~w[ZG`aY[_Rg�ºRZJVCg#�¾X'ZAw[w[_Rg'wIX'ZJ|=» 
 �¥�-\Rg'Y[ZAw���Qms��yZ�`I��Q �R���´Q3}/ZAwI\=VC�'�'Y[_Rc'_RY[dS`aZAw$¡V
_RifdSº#dfc'Zvw[Z�bA_Rc'bAZAc=`aY[ZAc=`xºRZAY[wxifZAwW�-VCg�`aZAwKºCVCifZAg'Y[wWX'Z������y`zVCc'X'dfwWe+g'Z]ifZAwK\=VC�'�'Y[_Rc'_RY[dS`aZAwWY[dfbz�'ZAw
ZAc VCny�'�'df�3_RifZ8Z�`´³<_Rg�ZAc _R�-VCe+g'ZAwony_Rc=`aY[ZAc=`y`a_Rg5�[_Rg'Y[woX'ZAw ������dfc���^ZAY[dfZAg'Y[w!¡V:|R� 
 �¥�-\Rg'Y[Z
��QmsRr��´Q ¡�­ikj _R�'�3_Rw#^Z�0�ifZAwJ`aZAc'ZAg'Y[w¤ZAc %h_Rifi�VCw¸`a_Rc'dS`aZo�3_Rg'YJbAZ�`¾�#�3Z�X'Z8��VCbAdk¡ZAw$w[_Rc=`y�'ifg�` 9_C`$ny_Rdfc'w
ºCVCY[d�VC�'ifZAwIe+g'Z$�3_Rg'Y�ifZAw]VCg�`aY[ZAwI��VCnydfififZAw 0§ZAififZAwvºR_Rc=`q\Rif_R�-VCifZAnyZAc=`IX'Zy�=» 
 ¡V�»C� 
�noVCdfwI�'ifg'w
X'ZGi�Vyny_RdS`ad�^Z�X'ZAw�^ZAbz�-VCc=`adfifif_Rc'wx_Rc=`IX'ZAwv`zVCg#µ�X'Z�%h_Rifi�VCw¸`a_Rc'dS`aZ]�'Y[_#bz�'ZAw�X'ZG�+r 
 �¥�-\Rg'Y[ZAw���QmsR»70
��QmsC|qZ�`~��Q �R��� 0+dfi§c?j �8VG�-VCwhX'ZIX'dS¿x^ZAY[ZAc'bAZv�*_Rc'X-VCnyZAc=`zVCifZxX?j g'c8w[_Rg'wM�¾\RY[_Rg'�3ZIX'Zv\=VC�'�'Y[_Rc'_RY[dS`aZAw]¡V
g'coVCg�`aY[ZKX-VCc'w¨ifZAw¨bA_Rny�3_Rw[dS`adf_Rc'w)ZAc %h_Rifi�VCw¸`a_Rc'dS`aZ�0<`a_Rg'w¨ifZAw�`¾�#�3ZAw�ifdS`a�'_Rif_R\Rdfe+g'ZAw)w[Z~Y#^ZA�-VCY¸`adfw[waVCc=`
X-VCc'w~ikj ZAc'w[ZAnJ�'ifZ�X'Zqikj dfc=`aZAY¸ºCVCififZxX'Z]ºCVCY[d�V<`adf_Rc?Q
}/ZAw¤`aZAc'ZAg'Y[wyZAc c'dfb)&CZAi~Z�`y�3_C`zVCw[w[dfg'n X'Z�`a_Rg'w¤ifZAw¤bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwyw[_Rc=`o�'dfZAc�ZAc�X'ZAw[w[_Rg'w

X'ZJi�VyifdfnydS`aZ�X'ZJXh^Z�`aZAb�`adf_Rc!X'ZJi�VynydfbAY[_Rw[_Rc'X'ZCQ¶}/ZGnoVCc'\=VCc?¡ZAw[ZJZAw¸`��-VCY¸�*_RdfwxnyZAw[g'YaVC�'ifZGnoVCdfwxifZAw
bA_Rc'bAZAc=`aYaV<`adf_Rc'wxZAc!bAZ�`�^ZAi�^ZAnyZAc=`vw[_Rc=`v�'dfZAc��'ifg'w~��VCdf�'ifZAwKX-VCc'wvifZAw~bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwve+g'ZGX-VCc'wvifZAw
_RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZAw 0§bCj ZAw¸`¸�A¡V5�¾X'dfY[Zve+g?j ZAififZAwKc'ZIXh^ZA�-VCw[w[ZAc=`xi�VGifdfnydS`aZ~X'Z�Xh^Z�`aZAb�`adf_Rc�e+g'Z��3_Rg'YWifZAwW\=VC�#�
�'Y[_Rc'_RY[dS`aZAw 0)�'ifg'w$Y[dfbz�'ZAw$ZAc�noVCc'\=VCc?¡ZAw[Z�0�Z�`¤e+g'ZAife+g'ZAw¤\=VC�'�'Y[_Rw�¡V!_RifdSº#dfc'ZoZ�`$`aY[_#b�`a_RifdS`aZAw 0�ZAififZAw
c'Z w[_Rc=`�e+g'Z YaVCY[ZAnyZAc=`�nyZAw[g'YaVC�'ifZAw�X-VCc'w�ifZAw��=�#Y[_Nµ�^ZAc'dS`aZAw�Z�`�w[_Rc=`(0KX-VCc'w�`a_Rg'w�ifZAw�bNVCw 0KZAc#�
`zVCbz�h^ZAZAwoX?j g'c'Z��-VCY[Y[Z�X?j ZAY[Y[ZAg'Y¤`aYA¡ZAwodfny�3_RY¸`zVCc=`aZ�bA_Rg�º#YaVCc=`8�'ifg'w¤X'Z�i�V ny_RdS`ad�^Z8X'Z�ikj dfc=`aZAY¸ºCVCififZ
X-VCc'wxifZAe+g'ZAi?ºCVCY[dfZAc=`xifZAw~bA_Rny�3_Rw[dS`adf_Rc'wAQ-lIc��3ZAg�`��[g'w¸`aZqY[ZAnoVCY[e+g'ZAY~e+g'Z�0§bA_RnynyZ�dfi/ikj V$Xh^Z¾�5¡V�^Z�`�^Z
w[_Rg'ifdf\Rch^Zo�3_Rg'YGifZAwJ_RifdSº#dfc'ZAwqZ�`$ifZAwJ_RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZAw 0�ifZAwJ�=�#Y[_Nµ�^ZAc'dS`aZAw$�'Y#^ZAw[ZAc=`aZAc=`y\Rif_R�-VCifZAnyZAc=`
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ifZAw�`aZAc'ZAg'Y[wqifZAw]�'ifg'w���VCdf�'ifZAw�ZAc:noVCc'\=VCc?¡ZAw[Z�0/ifZAw�`aY[_#b�`a_RifdS`aZAwIw[_Rc=`Gg'c��3ZAg:�'ifg'w]Y[dfbz�'ZAwqe+g'ZyifZAw
�=�#Y[_Nµ�^ZAc'dS`aZAw]noVCdfwx�'ifg'wI�-VCg�º#Y[ZAw]e+g'Z$ifZAwI\=VC�'�'Y[_Rwy¡Vo_RifdSº#dfc'ZGifZAw[e+g'ZAifwIbA_Rc=`adfZAc'c'ZAc=`]ZAg#µ+�¾n 9ZAnyZAw
X'ZAw�bA_Rc'bAZAc=`aYaV<`adf_Rc'w�X'Z ��� �'ifg'w���VCdf�'ifZAw�e+g'Z�ifZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAwAQ~�)VCY�bA_Rc=`aY[Z�0~ifZAw�bAifdfc'_R�=�=�
Y[_Nµ¶¡ZAc'ZAwGbA_Rc=`adfZAc'c'ZAc=`JX'ZAw]`aZAc'ZAg'Y[wGbA_Rc'w#^ZAe+g'ZAc=`aZAw$ZAc�VCifg'nydfc'dfg'n 0§bz�'Y[_RnyZ�0/`adS`zVCc'Z¤Z�`qw[_#X'dfg'n��
ifZAw]bA_Rc'bAZAc=`aYaV<`adf_Rc'wqZAc�bAZAw�^ZAi�^ZAnyZAc=`aw]w[_Rc=`]ºCVCY[d�VC�'ifZAw�X?j g'c�`¾�#�3ZyifdS`a�'_Rif_R\Rdfe+g'Z�¡V�g'c:VCg�`aY[Z¤waVCg��
�3_Rg'Y$ifZAwJ��VCbAdk¡ZAw¤�=�#X'Y[_C`a�'ZAY[noVCg#µ�e+g'd 0�bA_RnynyZ�c'_Rg'w¤ifZ8ºRZAY[Y[_Rc'w 0�w[_Rc=`oVC�'�-VCg�º#Y[dfw¤ZAc�`a_Rg'w¤ifZAw
^ZAi�^ZAnyZAc=`awKVCg�`aY[ZAwKe+g'ZIbAZAg#µ�bA_Rc'w¸`adS`ag�`adS�*whX'g�bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'Z �*bNVCifbAdfg'n 0+noVC\Rch^ZAw[dfg'n�Z�`Kw[dfifdfbAdfg'n
�´Q
}/ZAwW_R�'w[ZAY¸ºCV<`adf_Rc'whXh^Z¾�5¡Vq��VCdS`aZAwhw[g'YhifZAwh_RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZAw~w[_Rc=`KbA_Rc��-Y[n�^ZAZAwWdfbAd�¡VGe+g'ZAife+g'ZAwKc+g-VCc'bAZAw
�'YA¡ZAw 0¨ZAc��-VCY¸`adfbAg'ifdfZAY 0�ifZAw$`aZAc'ZAg'Y[wyZAc�bz�'Y[_RnyZ �¥�-\Rg'Y[ZAwo��Q ��P�0¨��Q �=s!Z�`8��Q �R���Jw[_Rc=`o�'dfZAc ny_Rdfc'w
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Troctolites (N=83)
0.00 % 0.89 % 1.79 % 2.68 % 3.57 %

Gabbros à olivine (N=258)
0.00 % 0.26 % 0.51 % 0.77 % 1.02 %

Gabbronorites (N=152)
0.00 % 0.46 % 0.92 % 1.39 % 1.85 %

Pyroxénites (N=186)
0.00 % 0.35 % 0.70 % 1.05 % 1.40 %

Faciès hydrothermaux (N=21)
0.00 % 1.32 % 2.63 % 3.95 % 5.26 %
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�$	���� ��Q ��� ��²Id�VC\RYaVCnynyZAwKny_Rc=`aYaVCc=`vikjM^Z�ºR_Rifg�`adf_Rc�X'ZAwIbA_Rny�3_Rw[dS`adf_Rc'w~ZAc{VCifg'nydfc'dfg'n�X'ZAwvbAifdfc'_<�
�=�#Y[_Nµ¶¡ZAc'ZAwGZAc{�*_Rc'b�`adf_Rc{X'g ������Z�`]X'g{`¾�#�3Z¤ifdS`a�'_Rif_R\Rdfe+g'ZCQ � ���8�"Th�-VCe+g'Z¤�3_Rdfc=`�Y[ZA�h^ZAw[ZAc=`aZoi�V
bA_Rny�3_Rw[dS`adf_Rc�ny_��RZAc'c'Zh�3_Rg'Y"g'c�^ZAbz�-VCc=`adfifif_Rc
0Ni�VKi�^ZA\RZAc'X'Z�X'_Rc'c-VCc=`�i�V~w[df\Rc'dS�-bNV<`adf_Rc�X'ZAw�w¸�#nJ�3_RifZAw
ZAw¸`qX'_Rc'ch^ZAZyX-VCc'w]ifZJ`zVC�'ifZNVCg:s#Q ����� ��
��8�/ifZAw�c+g-VC\RZAwqX'Z¤X'ZAc'w[dS`�^Z¤w[_Rc=`qbNVCifbAg'i�^ZAw]w[g'Y]ikj ZAc'w[ZAnJ�'ifZ
X'ZAwx�3_Rdfc=`awKX?j VCc-VCiS�#w[Z]�3_Rg'YKbz�-VCe+g'Z]��VCnydfififZxifdS`a�'_Rif_R\Rdfe+g'ZCQ

X'dfw[�3ZAY[w#^ZAZAwye+g'Z�X-VCc'w¤ifZAw$_RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZAw 0�ZAififZAw$w[Z�w[dS`ag'ZAc=`¤ZAc=`aY[Z���QmrR»�
 Z�`�P 
 �3_Rg'Y$ikj ZAwM�
w[ZAc=`adfZAiKX'ZAwJ`aY[_#b�`a_RifdS`aZAw 0�X'Z���QmsR»�
 ¡V{��Qm» 
 �3_Rg'YJi�V!�'ifg'�-VCY¸`$X'ZAw$\=VC�'�'Y[_Rw�¡V{_RifdSº#dfc'ZoZ�`$X'ZAw
�=�#Y[_Nµ�^ZAc'dS`aZAw 0-Z�`~ZAc��-c�VCg#�¾X'ZAw[w[_Rg'w~X'Z]��Qms 
À�3_Rg'YWi�VGnoV��[_RY[dS`�^ZvX'ZAw~\=VC�'�'Y[_Rc'_RY[dS`aZAwhZ�`~ZAififZAwWw[_Rc=`
ZAc#�¾X'ZAw[w[_Rg'wIX'Zqi�V¤ifdfnydS`aZvX'ZqXh^Z�`aZAb�`adf_Rc��3_Rg'YxifZAwK��VCbAdk¡ZAwx�=�#X'Y[_C`a�'ZAY[noVCg#µ¶Q¶��_Rg'YxifZAw~��VCnydfififZAwhX'ZAw
`aY[_#b�`a_RifdS`aZAwGZ�`¤X'ZAw¤\=VC�'�'Y[_Rw�¡V{_RifdSº#dfc'Z�0�ifZAw$X'dS¿x^ZAY[ZAc=`aw¤w[_Rg'wM�¾\RY[_Rg'�3ZAw¤w[Z�Y#^ZA�-VCY¸`adfw[w[ZAc=`yX'Z���V��bA_Rc
\Rif_R�-VCifZAnyZAc=`$^ZAe+g'dSºCVCifZAc=`aZ~X-VCc'w�ifZ~X'_RnoVCdfc'ZKX'Z~ºCVCY[d�V<`adf_Rc$�'Y[dfc'bAdf�-VCi'X'ZAw�bA_Rny�3_Rw[dS`adf_Rc'w 0R_Rcy�3ZAg�`
ch^ZNVCc'ny_Rdfc'w¨c'_C`aZAYhe+g'Z�0#X-VCc'whifZ~\RY[_Rg'�3ZxX'ZAw�`aY[_#b�`a_RifdS`aZAw 0=ifZAw¨`aYA¡ZAw���VCdf�'ifZAw�ºCVCifZAg'Y[w�ZAc8bz�'Y[_RnyZx_Rc=`
^Z�`�^Z]_R��`aZAc+g'ZAwxw[g'Y~X'ZAwK`aY[_#b�`a_RifdS`aZAwW�'g'Y[ZAw~c'Z]bA_Rc=`aZAc-VCc=`vX'ZAw~bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwxe+g'Z]w[_Rg'w~�*_RY[nyZIX'Z
bA_Rg'Y[_Rc'c'ZyZAc=`aY[Z¤_RifdSº#dfc'ZJZ�`q�'i�VC\Rdf_#bAi�VCw[Z��*bA_RnynyZJikjM^ZAbz�-VCc=`adfifif_Rc �R� �	�­sRr �$0?ºR_RdfYI�-\Rg'Y[Zos#QSP-���´Q
�)VCYGbA_Rc=`aY[Z�0�ifZ¤`zVCg#µ:X'Z ����� ���GZAw¸`G`a_Rg5�[_Rg'Y[wJVCg#�¾X'ZAw[w[g'wJX'Z8��Qms 
��3_Rg'YqifZAwG\=VC�'�'Y[_Rc'_RY[dS`aZAw�¡V
_RifdSº#dfc'ZAw 0�ZAififZAw$w[Z��'i�VCbAZAc=`yVCdfc'w[dW�-VCY[nydhifZAw$�'ifg'wJ�-VCg�`aZAw$ºCVCifZAg'Y[w$ZAc�bz�'Y[_RnyZ8`zVCc'X'dfw$e+g'Z�0��-VCY
_R�'�3_Rw[dS`adf_Rc
0/ifZAwG\=VC�'�'Y[_Rc'_RY[dS`aZAwqY[dfbz�'ZAwJZAc�VCny�'�'df�3_RifZ$Z�`´³<_Rg�ZAc�_R�-VCe+g'ZAwJw[Zo�'i�VCbAZAc=`JX-VCc'wJifZAw
��VCdf�'ifZAwqºCVCifZAg'Y[wJVNºRZAb�X'ZAw$�'Y[_R�3_RY¸`adf_Rc'wqX'Z�bz�'Y[_RnyZ8dfc���^ZAY[dfZAg'Y[ZAw�¡V{��QSP 
8Q�²�VCc'wGi�V���VCnydfififZ$X'ZAw
�=�#Y[_Nµ�^ZAc'dS`aZAw 0§ifZAwW_RY¸`a�'_R�=�#Y[_Nµ�^ZAc'dS`aZAw 0-ifZAw %hZAY[�'ifdS`aZAwKZ�`~ifZAwWY[g'�-VCc'ZAnyZAc=`aw~�'Y#^ZAw[ZAc=`aZAc=`vX'ZAwK`aZAc'ZAg'Y[w
ZAc8bz�'Y[_RnyZxw[g'�h^ZAY[dfZAg'Y[ZAwq¡V]i�V]ny_��RZAc'c'ZI_R�'w[ZAY¸º¨^ZAZI�3_Rg'Y�bAZ�`[`aZx��VCnydfififZhifdS`a�'_Rif_R\Rdfe+g'Z�0CifZAw<%hZAY[�'ifdS`aZAw
Z�` %hZA�'w¸`�^ZAY[dS`aZAw$¡V$�'i�VC\Rdf_#bAi�VCw[Zvw[Zq�'i�VCbAZAc=`xZAc�X'ZAw[w[_Rg'wxX'Z]i�V$ifdfnydS`aZxX'Z]Xh^Z�`aZAb�`adf_Rc?Q
}/ZAw/`aZAc'ZAg'Y[w"ZAc�`adS`zVCc'Z)ºCVCY[dfZAc=`/\Rif_R�-VCifZAnyZAc=`?X'Z¨�,
 ¡VIPRQms 
�X-VCc'w/ikj ZAc'w[ZAnJ�'ifZ�X'ZAw�^ZAbz�-VCc=`adfifif_Rc'w

�¥�-\Rg'Y[ZAw¤��Q �C�{Z�`¤��Q ����� 0)ZAififZAwqºCVCY[dfZAc=`$\Rif_R�-VCifZAnyZAc=`JX'Z���Qms�
 ¡V{��Q � 
 �3_Rg'YJi�V�noV��[_RY[dS`�^ZyX'ZAw
`aY[_#b�`a_RifdS`aZ�0�X'Z���Q � 
�¡V���Qm» 
 �3_Rg'Yyi�V{�'ifg'�-VCY¸`oX'ZAwy\=VC�'�'Y[_Rw{¡V�_RifdSº#dfc'Z�0�X'Z!��QSP+
�¡V:��Qms 

�3_Rg'YWi�VGnoV��[_RY[dS`�^ZvX'ZAwK\=VC�'�'Y[_Rc'_RY[dS`aZAw 0�Z�`~ZAc��-c�ZAififZAwhw[_Rc=`~ZAc#�¾X'ZAw[w[_Rg'wxX'ZAwKifdfnydS`aZAw�X'ZIXh^Z�`aZAb�`adf_Rc
�3_Rg'Y]i�V�\RYaVCc'X'ZynoV��[_RY[dS`�^ZJX'ZAwG�=�#Y[_Nµ�^ZAc'dS`aZAwGZ�`qi�V�`a_C`zVCifdS`�^ZJX'ZAwqX'df_R�'w[dfX'dS`aZAw�Z�`G\=VC�'�'Y[_Rw]�=�#X'Y[_<�
`a�'ZAY[noVCg#µ¶Q ^��`zVCc=`qX'_Rc'ch^Z¤i�V8�-VCg�º#Y[Z�`�^Z¤ZAc _R�-VCe+g'ZAwqZAc \)^ZAch^ZAYaVCi�Z�`]ZAc�_Nµ#�#X'ZAw]�*ZAY[Y[_<� `adS`zVCch^ZAwIZAc
�-VCY¸`adfbAg'ifdfZAYI_R�'w[ZAY¸º¨^ZAZ8X-VCc'wqifZAw{^ZAbz�-VCc=`adfifif_Rc'w]VC�'�-VCY¸`aZAc-VCc=`JVCg#µ ��VCnydfififZAwvX'ZAwq\=VC�'�'Y[_Rc'_RY[dS`aZAw]Z�`
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Famille des Pyroxénites (N=186)
Faciès Hydrothermaux (N=21)
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��VCnydfififZxX'Z���VCbAdk¡ZAwAQ

X'ZAwh�=�#Y[_Nµ�^ZAc'dS`aZAw 0'VCdfc'w[d§e+g'Zvi�V]�3_Rw[dS`adf_Rc¤dfc=`aZAY[w¸`adS`adfZAififZWX'ZvbAZAwh_Nµ#�#X'ZAwWif_RY[w[e+g?j dfifw¨w[_Rc=`W�'Y#^ZAw[ZAc=`aw 0�dfi
w[ZAnJ�'ifZ~�3ZAgo�'Y[_R�-VC�'ifZ~e+g'ZxifZAw¨��VCdf�'ifZAw�`aZAc'ZAg'Y[whZAcy`adS`zVCc'ZK_R�'w[ZAY¸º¨^ZAZAwWX-VCc'w�ifZAw¨bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwhX'Z
bAZAwKX'ZAg#µ8��VCnydfififZAw¨X'ZIY[_#bz�'ZIw[_RdfZAc=`KifZx��VCdS`hX'Z�bAY[dfw¸`zVCififdfwaV<`adf_Rc'w��'Y#^ZAbA_#bAZAwKX?j _Nµ#�#X'ZAwK�*ZAY[Y[_<� `adS`zVCch^ZAw 0
bAZ�`[`aZJ�=�#�3_Rw¸`a�?¡ZAw[Z¤c?j ZAw¸`��3ZAg�`¸� 9Z�`aY[ZJbAZA�3ZAc'X-VCc=`]�-VCw¤¡VoZ´µ�bAifg'Y[ZJ`a_C`zVCifZAnyZAc=`NQ3}/ZAwIbA_Rc'bAZAc=`aYaV<`adf_Rc'w
ZAc�VCifg'nydfc'dfg'n�ºR_Rc=`K\Rif_R�-VCifZAnyZAc=`hX'ZI� 
 ¡V$» 
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¹�3_Rg'YvifZAwx`aY[_#b�`a_RifdS`aZAw 03s�
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�3_Rg'Y¤ifZAwy\=VC�'�'Y[_Rc'_RY[dS`aZAw¤Z�`oZAc=`aY[Z:P+
 Z�`�PRQm» 
 �3_Rg'Yyi�V!��VCnydfififZoX'ZAwo�=�#Y[_Nµ�^ZAc'dS`aZAw��hZAififZAw¤w[Z
w[dS`ag'ZAc=`�ZAc!X'ZAw[w[_Rg'w]X'ZJ��Qm»�
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Troctolites (N=83)

0.00 % 0.83 % 1.67 % 2.50 % 3.33 %

Gabbros à olivine (N=258)

0.00 % 0.33 % 0.66 % 0.99 % 1.33 %

Gabbronorites (N=152)

0.00 % 0.40 % 0.81 % 1.21 % 1.62 %

Pyroxénites (N=186)

0.00 % 0.39 % 0.78 % 1.16 % 1.55 %

Faciès hydrothermaux (N=21)

0.00 % 1.21 % 2.43 % 3.64 % 4.86 %

65 70 75 80 85 90 95 100

Xmg (%)

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

N
a
2
O

(a)

�$	���� ��Q �+s�� ²Id�VC\RYaVCnynyZAwIny_Rc=`aYaVCc=`GikjM^Z�ºR_Rifg�`adf_Rc X'ZAwGbA_Rny�3_Rw[dS`adf_Rc'w�ZAc:w[_#X'dfg'n X'ZAwGbAifdfc'_R�=�=�
Y[_Nµ¶¡ZAc'ZAw�ZAcy�*_Rc'b�`adf_Rc$X'g �����JZ�`�X'g¤`¾�#�3ZxifdS`a�'_Rif_R\Rdfe+g'ZCQ � �����+Th�-VCe+g'Zx�3_Rdfc=`¨Y[ZA�h^ZAw[ZAc=`aZvi�V�bA_Rn$�
�3_Rw[dS`adf_Rc ny_��RZAc'c'Z8�3_Rg'Yqg'c�^ZAbz�-VCc=`adfifif_Rc
0/i�V�i�^ZA\RZAc'X'ZyX'_Rc'c-VCc=`Ji�V�w[df\Rc'dS�-bNV<`adf_Rc X'ZAwGw¸�#nJ�3_RifZAw
ZAw¸`qX'_Rc'ch^ZAZyX-VCc'w]ifZJ`zVC�'ifZNVCg:s#Q ����� ��
��8�/ifZAw�c+g-VC\RZAwqX'Z¤X'ZAc'w[dS`�^Z¤w[_Rc=`qbNVCifbAg'i�^ZAw]w[g'Y]ikj ZAc'w[ZAnJ�'ifZ
X'ZAwx�3_Rdfc=`awKX?j VCc-VCiS�#w[Z]�3_Rg'YKbz�-VCe+g'Z]��VCnydfififZxifdS`a�'_Rif_R\Rdfe+g'ZCQ

Z�`]��Q �����´Q¶��_Rg'Y�bAZ�`!^ZAi�^ZAnyZAc=`�bA_RnynyZG�3_Rg'YvifZq`adS`zVCc'ZJ_Rc!c?j _R�'w[ZAY¸ºRZ¤�-VCw�X'ZGºCVCY[d�V<`adf_Rc -§VC\RYaVCc=`aZ
X?j g'c8`¾�#�3ZIifdS`a�'_Rif_R\Rdfe+g'ZG¡VGikj VCg�`aY[ZIVCg8w[ZAdfc�X?j g'c'ZIn 9ZAnyZx��VCnydfififZ�0<`a_Rg'wWifZAw���VCbAdk¡ZAwhw[Z�Y#^ZA�-VCY¸`adfw[w[ZAc=`
¡V��3ZAg��'YA¡ZAwGg'c'dS�*_RY[n�^ZAnyZAc=`qw[g'YJikj dfc=`aZAY¸ºCVCififZJX'ZobA_Rny�3_Rw[dS`adf_Rc X'ZoifZAg'Y]��VCnydfififZ��¥�-\Rg'Y[ZAwJ��Q �=»�Z�`
��Q �R|��´Q

}/ZAw~`aZAc'ZAg'Y[wxZAc�w[_#X'dfg'n�ºCVCY[dfZAc=`~X'ZG� 
 ¡V¤��Q � 
�0-g'c'ZqnoV��[_RY[dS`�^ZIX?jM^ZAbz�-VCc=`adfifif_Rc'w~w[Z]�'i�VCbAZAc=`
ZAc=`aY[Z���Qms 
 Z�`���Q �=» 
 `zVCc=`��3_Rg'Y�ifZAw8`aY[_#b�`a_RifdS`aZAwoe+g'Z �3_Rg'Y�ifZAw�\=VC�'�'Y[_Rw:¡V�_RifdSº#dfc'Z�0�ZAc=`aY[Z
��QSP 
�Z�`q��Qms 
��3_Rg'Y�ifZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAw�Z�`]w[_Rc=`qZAc#�¾X'ZAw[w[_Rg'wqX'Z$i�V8ifdfnydS`aZqX'Z$Xh^Z�`aZAb�`adf_Rc��3_Rg'Y
ifZAw8�=�#Y[_Nµ�^ZAc'dS`aZAw�Z�`�ifZAwo��VCbAdk¡ZAwo�=�#X'Y[_C`a�'ZAY[noVCg#µ �¥�-\Rg'Y[ZAw���Q �=�:Z�`���Q �+s��´Qh²�VCc'w8i�V ��VCnydfififZ�X'ZAw
`aY[_#b�`a_RifdS`aZAw 0�dfiCc?j �]VW�-VCw/X'Z¨X'dS¿x^ZAY[ZAc'bAZ�noVCY[e+gh^ZAZ�X?j g'c�`¾�#�3Z¨ifdS`a�'_Rif_R\Rdfe+g'ZK¡VWikj VCg�`aY[Z��3_Rg'Y/bAZ�e+g'd=ZAw¸`
X'ZAw)`aZAc'ZAg'Y[w�ZAcJw[_#X'dfg'n��5X-VCc'w�i�V~��VCnydfififZ�X'ZAw�\=VC�'�'Y[_Rw~¡Vv_RifdSº#dfc'Z�0�ifZAw)\=VC�'�'Y[_Rw~¡Vv_RifdSº#dfc'Z¨Y[dfbz�'ZAw�ZAc
VCny�'�'df�3_RifZAwWZ�`´³<_Rg�ZAc�_R�-VCe+g'ZAwx�'Y#^ZAw[ZAc=`aZAc=`�X'ZAwxbA_Rny�3_Rw[dS`adf_Rc'wWY[dfbz�'ZAw~ZAc�w[_#X'dfg'n�Y[ZAi�V<`adSºRZAnyZAc=`
VCg#µ�Y[_#bz�'ZAwKX'Z�ifZAg'YW\RY[_Rg'�3ZCQ'²�VCc'wWi�Vq��VCnydfififZ~X'ZAwK\=VC�'�'Y[_Rc'_RY[dS`aZAw 0�ifZAwW\=VC�'�'Y[_Rc'_RY[dS`aZAwq¡VJ_RifdSº#dfc'ZAw
w[Z$Y[ZA\RY[_Rg'�3ZAc=`]noV��[_RY[dS`zVCdfY[ZAnyZAc=`vVCg�`a_Rg'YIX?j g'c'ZJ`aZAc'ZAg'Y]ny_��RZAc'c'Z$X'Z¤��Qms 
­ZAc w[_#X'dfg'n 03bCj ZAw¸`¸�
¡V5�¾X'dfY[Z�e+g?j ZAififZAwx�'Y#^ZAw[ZAc=`aZAc=`�g'c'ZqbA_Rc'bAZAc=`aYaV<`adf_Rc�ZAc 
 � � ��i�^ZA\'¡ZAY[ZAnyZAc=`vw[g'�h^ZAY[dfZAg'Y[Z�¡VybAZAififZ]X'Zqi�V
ny_��RZAc'c'ZxX'ZAw�Y[_#bz�'ZAw�X'Z~bAZ�`[`aZ~��VCnydfififZhifdS`a�'_Rif_R\Rdfe+g'Z
�<Z�`�ZAc��-c
0+X-VCc'w¨ifZ~\RY[_Rg'�3Z~X'ZAw��=�#Y[_Nµ�^ZAc'dS`aZAw 0
ifZAwG_RY¸`a�'_R�=�#Y[_Nµ�^ZAc'dS`aZAwJZ�`JifZAwGY[g'�-VCc'ZAnyZAc=`awJ�'Y#^ZAw[ZAc=`aZAc=`¤ifZAwGbA_Rny�3_Rw[dS`adf_Rc'w]ifZAwq�'ifg'wq��VCdf�'ifZAnyZAc=`
w[_#X'dfe+g'ZAw �¥�-\Rg'Y[Zq��Q �'P��´Q



D $ � EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

Oman - Pyroxénites

0.01

0.10

1.00

10.00

LaN CeN PrN NdN SmN EuN GdN TbN DyN HoN ErN TmN YbN LuN

C
/C
h

00 FZ 29

00 WT 47a

97 M 35

97 MCT 3

99 NA 19a

99 RU 57a

99 RU 58

99 RU 62

Clinopyroxénites 00 BA 26

00 FZ 43

00 RU 19

Orthopyroxénites

97 RU 4c

97 M 33a

RubanementsClinopyroxénites

00 FZ 26

00 SS 7b

97 NA 1

00 FZ 32a

Oman - Pyroxénites

LaN CeN PrN NdN SmN EuN GdN TbN DyN HoN ErN TmN YbN LuN

(a) (b)

�$	���� ��Q �=��� �#�3ZAb�`aY[ZAwWX'Z~`aZAY[Y[ZAwhYaVCY[ZAw�c'_RY[noVCifdfw#^ZAZAw�VCg#µybz�'_Rc'X'Y[dS`aZAwh�3_Rg'Y¨X'd µ+�¾w[ZA��`o^ZAbz�-VCc=`adfifif_Rc'w
X'ZG�=�#Y[_Nµ�^ZAc'dS`aZAwAQ¶¯�Y[_RdfwK`¾�#�3ZAwIifdS`a�'_Rif_R\Rdfe+g'ZAwWw[_Rc=`IY[ZA�'Y#^ZAw[ZAc=`�^ZAw$�§X'_Rg'±AZAwIbAifdfc'_R�=�#Y[_Nµ�^ZAc'dS`aZAw 0-`aY[_Rdfw
_RY¸`a�'_R�=�#Y[_Nµ�^ZAc'_RifdS`aZAw�Z�`!X'ZAg#µ��=�#Y[_Nµ�^ZAc'dS`aZAw��*Y[ZA�'Y#^ZAw[ZAc=`�^ZAZAw{�-VCY�g'c'Z %hZA�'w¸`�^ZAY[dS`aZ �­^ZAbz�-VCc=`adfifif_Rc
�=r��®�R� � ��Z�`8g'c'Z�_RY¸`a�'_R�=�#Y[_Nµ�^ZAc'dS`aZ��À^ZAbz�-VCc=`adfifif_Rc��=r ��� � � �¤V<¬yZAg'YaVCc=`8w[_Rg'wy�*_RY[nyZ�X'Z
Y[g'�-VCc'ZAnyZAc=`NQ

��������� � ��� 4 
 ����� 8 ���� � 4
	 9 	 � � � 8 	���� �� 4 �� � � � 	 � 	 8:9 
 ��� 	 9 ��� 4 ��� ; � �
8:5 � �� � 0
	 ���

}"V��-\Rg'Y[Z���Q �=���'Y#^ZAw[ZAc=`aZ�ifZAwJ�'Y[_C�-ifwJX'Zo`aZAY[Y[ZAw$YaVCY[ZAw$w[g'YJY[_#bz�'Z8`a_C`zVCifZo�3_Rg'YJX'd µ+�¾w[ZA��`$�=�=�
Y[_Nµ�^ZAc'dS`aZAw 0�X'_Rg'±AZ�X?j ZAc=`aY[Z�ZAififZAw$w[_Rc=`¤X'ZAw¤bAifdfc'_R�=�#Y[_Nµ�^ZAc'dS`aZAw 0)`aY[_RdfwJw[_Rc=`¤X'ZAw¤_RY¸`a�'_R�=�#Y[_Nµ�^ZAc'dS`aZAw
Z�`�ifZAwoX'ZAg#µ X'ZAY[c'dk¡ZAY[ZAw�w[_Rc=`�X'ZAg#µ Y[g'�-VCc'ZAnyZAc=`aw �*g'c'Z!_RY¸`a�'_R�=�#Y[_Nµ�^ZAc'dS`aZ�0 �=r ��� � �$0�Z�`�g'c'Z
%hZA�'w¸`�^ZAY[dS`aZ�0 �=r � �R� ���´Q�}/ZAwWVCc-VCiS�#w[ZAwhY[ZA�'Y#^ZAw[ZAc=`�^ZAZAw~_Rc=`o^Z�`�^Z~��VCdS`aZAw�w[g'Yhikj ½¸TW�)�3�3�yX'g�TvQ /]Q ��Qmt$Q
� �vVCc'b�� �Jw[g'Y¤Y[_#bz�'Z�`a_C`zVCifZ�0�ifZAw$ifdfnydS`aZAwGX'Z�Xh^Z�`aZAb�`adf_Rc'w¤Z�`ydfc'bAZAY¸`adS`ag'X'ZAw¤w[g'Y¤ifZAw$nyZAw[g'Y[ZAwyw[_Rc=`
X'_Rc'ch^ZAZAw$ZAc�`zVC�'ifZ8��Q � 0��'ifg'wJX?j dfc��*_RY[noV<`adf_Rc'w]w[g'Y$ifZonoV<`�^ZAY[dfZAi¨g�`adfifdfw#^ZyZ�`$ifZAwJn�^Z�`a�'_#X'ZAwJX?j VCc-V5�
iS�#w[ZAwqw[_Rc=`JX'dfw[�3_Rc'df�'ifZAw�w[g'YqifZAwqw[dS`aZ %hZA��X'g�TvQ /]Q ��Qmt$Q �*�=`[`a���m³R³<bAY[�'\'Q bAc'Y[wM�¾c-VCc'b��RQ �*Yz³��7� /	� �´Q
}/ZAw8_RY¸`a�'_R�=�#Y[_Nµ�^ZAc'dS`aZAw�VC�'�-VCYaVCdfw[w[ZAc=`8\Rif_R�-VCifZAnyZAc=`ony_Rdfc'wyY[dfbz�'ZAwoZAc `aYaVCbAZAw8e+g'Z!ifZAw8bAifdfc'_R�=�=�
Y[_Nµ�^ZAc'dS`aZAw 0�bAZAi�V!wAj Z´µ��'ifdfe+g'Z��'dfZAc��-VCY$ifZo��VCdS`$e+g'Z�ifZAwJ_RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZAwobA_Rc'bAZAc=`aY[ZAc=`ony_Rdfc'wJifZAw
`aZAY[Y[ZAwJYaVCY[ZAwGe+g'ZoifZAwGbAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwAQ���_Rg'YGifZAw ^ZAbz�-VCc=`adfifif_Rc'wGVC�'�-VCY¸`aZAc-VCc=`�¡V�bAZo`¾�#�3ZoifdS`a�'_Rif_<�
\Rdfe+g'Z ���R� � � s�� 0¨�R� 	��¹�=� 0¨�R� ��� P-�{Z�`��=r ��� � � �JVCdfc'w[dKe+g'Z��3_Rg'Y¤i�V+%hZA�'w¸`�^ZAY[dS`aZ�ZAc
Y[g'�-VCc'ZAnyZAc=` � �=r � �R� ��� 0'i�VJ�'ifg'�-VCY¸`KX'ZAwxVCc-VCiS�#w[ZAwKw[_Rc=`xZAc�X'ZAw[w[_Rg'wxX'ZAw~ifdfnydS`aZAw�X'Z�Xh^Z�`aZAb�`adf_Rc
Z�`q_Rc�_R��`adfZAc=`]X'ZAwqw[�3ZAb�`aY[ZAwq`aYA¡ZAw]dfc'bA_Rny�'ifZ�`aw�bAZ¤e+g'd¨Y[ZAc'X�ifZAg'YqVCc-VCiS�#w[ZyVCw[w[ZA±yX'd
�ybAdfifZ��¥�-\Rg'Y[Z
��Q �=� ��
�� �´Q)}�jM^ZAbz�-VCc=`adfifif_Rc��R� 	����=�!VCdfc'w[d�e+g'Z�ifZAw:^ZAbz�-VCc=`adfifif_Rc'wqX'Z8Y[g'�-VCc'ZAnyZAc=`aw$�'Y#^ZAw[ZAc=`aZAc=`
bAZA�3ZAc'X-VCc=`GX'ZAw]�'Y[_C�-ifw]VCw[w[ZA±y�'i�V<`aw�X-VCc'w]ifZAwI`aZAY[Y[ZAwqYaVCY[ZAw�if_Rg'Y[X'ZAw ��²v�#w[�'Y[_Rw[dfg'n
¡V�}/g�`�^Z�`adfg'n
�
VNºRZAb�g'c'Z�i�^ZA\'¡ZAY[Zy`aZAc'X-VCc'bAZ:¡V!ikj ZAc'Y[dfbz�'dfw[w[ZAnyZAc=`$�3_Rg'YGifZAw:^ZAi�^ZAnyZAc=`awJifZAwG�'ifg'wJif_Rg'Y[X'w��)ifZAwGX'ZAg#µ
ºCVCifZAg'Y[wInyZAw[g'Y#^ZAZAw��3_Rg'YIifZGb3^ZAY[dfg'n Z�`�ifZG�'YaVCw#^ZA_#X��#nyZ$ny_Rc=`aY[ZAc=`�g'c'ZG`aZAc'X-VCc'bAZ�¡V8ikj ZAc'Y[dfbz�'dfw[w[Z´�
nyZAc=`�X-VCc'w�ifZAw¨`aZAY[Y[ZAw�YaVCY[ZAw�i�^ZA\'¡ZAY[ZAwAQ+}/ZAw�_RY¸`a�'_R�=�#Y[_Nµ�^ZAc'dS`aZAwhZ�`hY[g'�-VCc'ZAnyZAc=`aw�X'ZAw[w[dfc'ZAc=`WX'_Rc'bxX'Z
��V��bA_Rco�*YaVC\RnyZAc=`zVCdfY[Z~g'c8w[�3ZAb�`aY[ZIe+g'd¶w[ZvYaVC�'�'Y[_#bz�'ZIX'ZvbAZAg#µ8_R��`aZAc+g'wWw[g'YhifZAwhbAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwWX'g
noVCc=`aZNVCg?Q�lIc�Y[Z�`aY[_Rg�ºRZybAZ¤`¾�#�3ZyX'Zy�'Y[_C�-i¨VC�'�-VCg�º#Y[d�ZAc�`aZAY[Y[ZyYaVCY[ZAw]dfc=`aZAY[n�^ZAX'd�VCdfY[ZAwIZ�`�¡V�`aZAc#�
X-VCc'bAZ]ºRZAY[wIikj ZAc'Y[dfbz�'dfw[w[ZAnyZAc=`xZAc�`aZAY[Y[ZGYaVCY[ZAwxif_Rg'Y[X'ZAw~�3_Rg'Y~`aY[_Rdfw~bAifdfc'_R�=�#Y[_Nµ�^ZAc'dS`aZAw ���R� 	���s�� 0
�R� � � r�
]Z�` �=r 
 ��P�0§�-\Rg'Y[Z$��Q �=� ��
�� � 03ikj VC�'�-VCg�º#Y[dfw[w[ZAnyZAc=`IX-VCc'wIifZAwx`aZAY[nyZAwvdfc=`aZAY[n�^ZAX'd�VCdfY[ZAw
��VCdfwaVCc=`K`a_RnJ�3ZAYKifZAwKbA_Rc'bAZAc=`aYaV<`adf_Rc'w~ZAc�X'ZAw[w[_Rg'wxX'ZAwxifdfnydS`aZAw�X'ZqXh^Z�`aZAb�`adf_Rc?Q



� " 2 EJ¦���9��*�� "�#� � 96�)¦��*&�B3(*�#� D $§ª
�ì2�0���*+����� ®T�&/0�����"% �"�&'���,-����*�8 �L% *+% �"��,-����*�8
� � ���C­IÃ ��í ��­
¯(� ���C­IÃ ��í ��­
°2� � ����Ã ��í ���
µE' ���C­IÃ ��í �C­
²>* � ����Ã ��í �#¼
ì2� ���C­IÃ ��í ���
´A' ���C­IÃ ��í �>ê
	G
 ���C­IÃ ��í ���
ëE= � ����Ã ��í ��­

:! ���C­IÃ ��í ���
ì2� ������Ã ��í ���
	G* ���C­IÃ ��í ���
(<
 ������Ã ��í �#�
�L� ���C­IÃ ��í ���

����� � ��Q � � 
WVCY[Y[ZAwvX?j ZAY[Y[ZAg'YvZ�`IifdfnydS`aZAwWX'ZGXh^Z�`aZAb�`adf_Rc{VCc-VCiS�+`adfe+g'ZAwxX'ZGikj ½¸TW�)�3�3��X'g TvQ /]Q ��Qmt$Q
X'Z��vVCc'b��o�3_Rg'Y�bz�-VCe+g'Z!^ZAi�^ZAnyZAc=`aw��¥ºR_RdfYhifZxw[dS`aZv�=`[`a�{�m³R³ %�%�%]Q bAY[�'\'Q bAc'Y[wM�¾c-VCc'b��RQ �*Yz³��7� /	� �3_Rg'Y
�'ifg'wKX?j dfc��*_RY[noV<`adf_Rc'w �´Q

}"VJnoV��[_RY[dS`�^Z~X'ZAwKbAifdfc'_R�=�#Y[_Nµ�^ZAc'dS`aZAwKVCc-VCiS�#w#^ZAZAwW�'Y#^ZAw[ZAc=`aZ]X'ZAwWw[�3ZAb�`aY[ZAw~w[ZAnJ�'i�VC�'ifZAwhny_Rc=`aYaVCc=`
g'cq�*YaVCb�`adf_Rc'c'ZAnyZAc=`�ZAc=`aY[Z¨`aZAY[Y[ZAw�YaVCY[ZAw�if_Rg'Y[X'ZAw�Z�`"`aZAY[Y[ZAw)YaVCY[ZAw�i�^ZA\'¡ZAY[ZAw"�'ifg'w�_Rgqny_Rdfc'w/dfny�3_RY¸`zVCc=`
w[ZAif_Rc ifZAw�^ZAbz�-VCc=`adfifif_Rc'w$noVCdfw$\RY[_Rw[w[_<�¾ny_#X'_p^ZAe+g'dSºCVCifZAc=`aZ�0�bAZAwy�'Y[_C�-ifw¤w[_Rc=`ow[ZAnJ�'i�VC�'ifZAw!¡V bAZAg#µ
_R��`aZAc+g{�-VCY���V<`a�'dfZAg�
hZAc'_RdS` �MP-���=r��Kw[g'YvX'ZAg#µ %hZA�'w¸`�^ZAY[dS`aZAw�X'Z ��VCe+waVCX �¥�-\Rg'Y[ZJ��Q �=� � ��� �´Q?ThZ
w[_Rc=`)X'ZAw�w[�3ZAb�`aY[ZAw)bNVCYaVCb�`�^ZAY[dfw¸`adfe+g'ZAw�X'Z�bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAw�ZAc�^ZAe+g'dfifdf�'Y[Z¨VNºRZAbhg'cqifdfe+g'dfX'Z��-VCwaVCiS`adfe+g'ZCQ
}�jM^ZAbz�-VCc=`adfifif_Rc��R� 	��¹�=s �{�'Y#^ZAw[ZAc=`aZ�g'c�w[�3ZAb�`aY[Z�Z´µ�bAZA��`adf_Rc'c'ZAiWe+g'dhw[Z8`aY[_Rg�ºRZ8�-VCY[nyd�ifZAwJ�'ifg'w
�-VCg�`aZAw�bA_Rc'bAZAc=`aYaV<`adf_Rc'w�ZAc�^ZAi�^ZAnyZAc=`aw/`aYaVCbAZAw"Z�`)c'Z¨ny_Rc=`aY[Z¨�'YaV<`adfe+g'ZAnyZAc=`)VCg'bAg'cq�*YaVCb�`adf_Rc'c'ZAnyZAc=`
`aZAY[Y[ZAw�YaVCY[ZAw�if_Rg'Y[X'ZAw��/`aZAY[Y[ZAw�YaVCY[ZAw�i�^ZA\'¡ZAY[ZAw 0Rdfi#�'Y#^ZAw[ZAc=`aZ~g'c¤ZAc'Y[dfbz�'dfw[w[ZAnyZAc=`¨i�^ZA\RZAY�ZAc$`aZAY[Y[ZAw�YaVCY[ZAw
i�^ZA\'¡ZAY[ZAw~Z�`~dfi?ZAw¸`xc'_C`zVCnynyZAc=`~ifZIw[ZAg'i�^ZAbz�-VCc=`adfifif_Rc��3_Rg'YKifZAe+g'ZAi/i�VG`aZAc'ZAg'YxZAc�}"VCc=`a�-VCc'Z]Xh^ZA�-VCw[w[Z
i�VJifdfnydS`aZvX'Z]Xh^Z�`aZAb�`adf_Rc �¥�-\Rg'Y[Z]��Q �=� ��
�� �´Q

� ��� � ����+ � �&�!����� + 5 ��� � ��$ ���

lIc�X'dfw¸`adfc'\Rg'ZAYaV¤X'ZAg#µ�`¾�#�3ZAwvX?j VCny�'�'df�3_RifZAwKX-VCc'wxifZAwx\=VC�'�'Y[_Rw�^Z�`ag'X'd�^ZAw��3ifZAw~�'Y[ZAnydk¡ZAY[ZAwxw[_Rc=`
ifZ8Y#^ZAw[g'iS`zV<`¤X'Z�ikj VCiS`�^ZAYaV<`adf_Rc:�'ifg'w$_Rg�ny_Rdfc'wJ�3_Rg'w[w#^ZAZ�X'ZAw¤�=�#Y[_Nµ¶¡ZAc'ZAw 0�ZAififZAw$w[_Rc=`¤�'Y#^ZAw[ZAc=`aZAwoZAc
e+g-VCc=`adS`�^ZAw~ºCVCY[d�VC�'ifZAw~X-VCc'wxi�V$e+g-VCw[d � `a_C`zVCifdS`�^ZIX'ZAw�^ZAbz�-VCc=`adfifif_Rc'wKZAc��3_RY[X'g'Y[ZqX'ZAwv�=�#Y[_Nµ¶¡ZAc'ZAwInoVCdfw
c?j _Rc=`We+g'Zv`aYA¡ZAwhYaVCY[ZAnyZAc=`o^Z�`�^ZIVCc-VCiS�#w#^ZAZAw 0�ikj VCiS`�^ZAYaV<`adf_Rc¤X'ZAwW�=�#Y[_Nµ¶¡ZAc'ZAwKc?jM^Z�`zVCc=`K�-VCwhifZxw[g5�[Z�`WX'ZIi�V
�'Y#^ZAw[ZAc=`aZ:^Z�`ag'X'ZCQ¶}/ZAwIVCny�'�'df�3_RifZAwKnoVC\RnoV<`adfe+g'ZAw 0'bAY[dfw¸`zVCififdfwaVCc=`J¡Vy�-VCY¸`adfYKX'ZGnoVC\RnoVCwW`zVCY[X'dS�*w~Z�`
ZAc'Y[dfbz�'dfwxZAc!ZNVCg�w[_Rc=`I�-VCYx_R�'�3_Rw[dS`adf_Rc�`aYA¡ZAwv�3ZAg�bA_RnynJg'c'ZAwvX-VCc'wvifZAw~�-if_Rc'w 0§ZAififZAw~w[_Rc=`Iw[g'Y¸`a_Rg�`
�'Y#^ZAw[ZAc=`aZAwqX-VCc'w�bAZAY¸`zVCdfc'ZAwIY[_#bz�'ZAw�X'dS¿x^ZAY[ZAc'bAd�^ZAZAw�bA_RnynyZJifZAwIc'_RY[dS`aZAwI_Rg{ifZAwI\=VC�'�'Y[_Rc'_RY[dS`aZAwAQ?lIc
ifZAwG`aY[_Rg�ºRZ�`aYA¡ZAw$YaVCY[ZAnyZAc=`(0)Z�`¤ZAc��'Y[_R�3_RY¸`adf_Rc'wJZ´µ#`aY 9ZAnyZAnyZAc=`$��VCdf�'ifZAw 0�X-VCc'w$ifZAwG`aY[_#b�`a_RifdS`aZAwGZ�`
\=VC�'�'Y[_Rw�¡V�_RifdSº#dfc'ZCQ"��ififZAwGVC�'�-VCYaVCdfw[w[ZAc=`J`a_Rg5�[_Rg'Y[wGZAc��'i�VC\RZAwqdfc=`aZAY[w¸`adS`adfZAififZAw]�  ]bAdfifdS`adfe+g'ZAw]Z�`Jw[Z
Xh^Z�ºRZAif_R�'�3ZAc=`J�*Y#^ZAe+g'ZAnynyZAc=`Jw[g'YJifZAwq�3_RY[X'g'Y[ZAwJX'ZAwG�=�#Y[_Nµ¶¡ZAc'ZAw���X-VCc'wJifZAwqY[_#bz�'ZAwJ_/¡g:ZAififZAwqw[_Rc=`
VC�3_Rc'X-VCc=`aZAw 0/ZAififZAwIw[_Rc=`qi�V8�'ifg'�-VCY¸`�X'g{`aZAny�'w]VCw[w[_#bAd�^ZAZAw8¡V�X'ZAw]_Nµ#�#X'ZAw]�*ZAY[Y[_<� `adS`zVCch^ZAwAQ?²�VCc'w�i�V
�'ifg'�-VCY¸`KX'ZAw~Y[_#bz�'ZAw 0-bAZ�`[`aZ]X'dfw¸`adfc'b�`adf_Rc8w[Z���VCdS`h��VCbAdfifZAnyZAc=`KZAc�_R�'w[ZAY¸ºCVCc=`xw[dfny�'ifZAnyZAc=`KifZAwKi�VCnyZAw



D � � EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

8.00

7.75

7.50

7.25

7.00

6.75

6.50

6.25

6.00

Si

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

(Na + K)A

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

A
l t

ét
ra

éd
ri

qu
e 

(8
-S

i)

Actinote

Hornblende
actinolitique

Hornblende

Hornblende
tschermakitique

Tshermakite

Édénite

Hornblende
édénitique

Hornblende
pargasitique

Pargasite

,u��8��&�#/0%JÀ���v1#������% �"%?;�������íV)>=�'��"!��")����"*I����¿3�0�(1���
�6

��"!��

8.00

7.75

7.50

7.25

7.00

6.75

6.50

6.25

6.00

Si

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

(Na + K)A

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

A
l t

ét
ra

éd
ri

qu
e 

(8
-S

i)

Actinote

Hornblende
actinolitique

Hornblende

Hornblende
tschermakitique

Tshermakite

Édénite

Hornblende
édénitique

Hornblende
pargasitique

Pargasite

,-
$8 �&��*+% � � �.'����G1���
�
��"!#��!#�"% �"���

8.00

7.75

7.50

7.25

7.00

6.75

6.50

6.25

6.00

Si

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

(Na + K)A

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

A
l t

ét
ra

éd
ri

qu
e 

(8
-S

i)

Actinote

Hornblende
actinolitique

Hornblende

Hornblende
tschermakitique

Tshermakite

Édénite

Hornblende
édénitique

Hornblende
pargasitique

Pargasite

,u/�8"�&��*+% � � �.'����G1���
�
��"!���À��!#� % ¶>% ���

8.00

7.75

7.50

7.25

7.00

6.75

6.50

6.25

6.00

Si

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

(Na + K)A

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

A
l t

ét
ra

éd
ri

qu
e 

(8
-S

i)

Actinote

Hornblende
actinolitique

Hornblende

Hornblende
tschermakitique

Tshermakite

Édénite

Hornblende
édénitique

Hornblende
pargasitique

Pargasite

,u'&8"�&��*+% � � ���7'����(�"�"!�/F�"!#� % �"���G�0�:'����^�>=>�"!C¿^�����% �"���

�$	���� ��Q �R� ��²Idfw¸`aY[df�'g�`adf_Rc�X'ZAw�VCny�'�'df�3_RifZAwyVCc-VCiS�#w#^ZAZAw8X-VCc'woifZ�X'd�VC\RYaVCnynyZ � � � � � � ��� � #�
!�

Xs� 
  vs� �  #�} ����ZAco�*_Rc'b�`adf_RcoX'Z � ��� � � � � � ��� � #�
!�	� ��}/ZNV &CZ�0¶P-�=rC|�� 0+ifZAw�bA_Rc'bAZAc=`aYaV<`adf_Rc'whg�`adfifdfw#^ZAZAw
w[_Rc=`�ZAcGc'_RnJ�'Y[Z¨X?j V<`a_RnyZAw/X-VCc'w�i�Vh�*_RY[nJg'ifZ�w¸`aY[g'b�`aYaVCifZ
��i�VKi�^ZA\RZAc'X'Z¨�3_Rg'Y/ifZAw"X'dS¿x^ZAY[ZAc=`aw"w¸�#nJ�3_RifZAw
ZAw¸`xX'_Rc'ch^ZAZqX-VCc'w~ifZI`zVC�'ifZNVCg�s#Q ��Q



� " 2 EJ¦���9��*�� "�#� � 96�)¦��*&�B3(*�#� D � D

8.00 7.75 7.50 7.25 7.00 6.75 6.50 6.25 6.00

Si

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

X
m

g*

Trémolite

A
ctinolite

F
erro-A

ctinolite

F
erro-H

ornblende
actinolitique

H
ornblende

actinolitique

Magnésio-Hornblende
(édénitique)

Ferro-Hornblende
(édénitique)

F
erro-H

ornblende
T

sherm
akitique / pargasitique

H
ornblende

T
sherm

akitique / pargasitique

F
erro-T

sherm
akite /

F
erro-P

argasite
T

sherm
akite /

P
argasite

,u��8��&�#/0%JÀ���v1#������% �"%?;�������íV)>=�'��"!��")����"*I����¿3�0�(1���
�6

��"!��

8.00 7.75 7.50 7.25 7.00 6.75 6.50 6.25 6.00

Si

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

X
m

g*

Trémolite

A
ctinolite

F
erro-A

ctinolite

F
erro-H

ornblende
actinolitique

H
ornblende

actinolitique

Magnésio-Hornblende
(édénitique)

Ferro-Hornblende
(édénitique)

F
erro-H

ornblende
T

sherm
akitique / pargasitique

H
ornblende

T
sherm

akitique / pargasitique

F
erro-T

sherm
akite /

F
erro-P

argasite
T

sherm
akite /

P
argasite

,-
$8 �&��*+% � � �.'����G1���
�
��"!#��!#�"% �"���

8.00 7.75 7.50 7.25 7.00 6.75 6.50 6.25 6.00

Si

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

X
m

g*

Trémolite

A
ctinolite

F
erro-A

ctinolite

F
erro-H

ornblende
actinolitique

H
ornblende

actinolitique
Magnésio-Hornblende

(édénitique)

Ferro-Hornblende
(édénitique)

F
erro-H

ornblende
T

sherm
akitique / pargasitique

H
ornblende

T
sherm

akitique / pargasitique

F
erro-T

sherm
akite /

F
erro-P

argasite
T

sherm
akite /

P
argasite

,u/�8"�&��*+% � � �.'����G1���
�
��"!���À��!#� % ¶>% ���
8.00 7.75 7.50 7.25 7.00 6.75 6.50 6.25 6.00

Si

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

X
m

g*

Trémolite

A
ctinolite

F
erro-A

ctinolite

F
erro-H

ornblende
actinolitique

H
ornblende

actinolitique

Magnésio-Hornblende
(édénitique)

Ferro-Hornblende
(édénitique)

F
erro-H

ornblende
T

sherm
akitique / pargasitique

H
ornblende

T
sherm

akitique / pargasitique

F
erro-T

sherm
akite /

F
erro-P

argasite
T

sherm
akite /

P
argasite

,u'&8"�&��*+% � � ���7'����(�"�"!�/F�"!#� % �"���G�0�:'����^�>=>�"!C¿^�����% �"���

�$	���� ��Q �+» � Th_Rny�3_Rw[dS`adf_Rc X'ZAw�VCny�'�'df�3_RifZAw VCc-VCiS�#w#^ZAZAwÀX-VCc'wÀifZ­X'd�VC\RYaVCnynyZ�X'_Rc'c-VCc=`
������� � � #&%

#&%('") � B��
�?ZAcq�*_Rc'b�`adf_Rc]X'Z � �[Q5}/ZAw�bA_Rc'bAZAc=`aYaV<`adf_Rc'w�g�`aifdfw#^ZAZ�w[_Rc=`)ZAcGc'_RnJ�'Y[Z¨X?j V<`a_RnyZAw

X-VCc'wqi�V8�*_RY[nJg'ifZ$w¸`aY[g'b�`ag'YaVCifZ
�/ºR_RdfY]ifZJ`zVC�'ifZNVCg�s#Q ���3_Rg'Y]i�V�w[df\Rc'dS�-bNV<`adf_Rc{X'ZAwGX'dS¿x^ZAY[ZAc=`awqw¸�#n$�
�3_RifZAwAQ



D �-¢ EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Xmg

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

T
i  

 

Amphiboles

,u��8G	G% �������
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Xmg

0.00

0.50

1.00

1.50

2.00

2.50

3.00

A
l  

 

Amphiboles

,-
$87»:� ��*+% ��% ��*
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Xmg

0.00

0.05

0.10

0.15

0.20

0.25

0.30

C
r 

  

Amphiboles

,u/�8:¯()��"!#*+�

�$	���� ��Q � � ��²Id�VC\RYaVCnynyZAwJY[ZA�'Y#^ZAw[ZAc=`zVCc=`�Y[ZAw[�3ZAb�`adSºRZAnyZAc=`�ifZAwy`aZAc'ZAg'Y[w8ZAc�`adS`zVCc'Z�0¨bz�'Y[_RnyZ�Z�`
VCifg'nydfc'dfg'nÀZAc��*_Rc'b�`adf_Rc�X'g ����� � � #&%

#&%('") ��� ��� � �
�hX-VCc'wxifZAw~VCny�'�'df�3_RifZAwAQ

nydfc'bAZAwxw[_Rg'wvnydfbAY[_Rw[bA_R�3Z�0§ikj VCny�'�'df�3_RifZInoVC\RnoV<`adfe+g'Z]VC�'�-VCYaV-9<S`vVCif_RY[w~ZAc��'i�VC\RZAwx�'i�^ZA_#bz�'Y[_-; <fe+g'ZAw
\)^ZAch^ZAYaVCifZAnyZAc=`��'Y[g'c'ZAw �*�-VCY¸�*_RdfwxºRZAY¸`aZAw 0?ºR_RdfYv�-\Rg'Y[ZAwqs#Q �=ryZ�`qs#Qmr#P��~`zVCc'X'dfwve+g'Z$ifZAw�VCny�'�'df�3_RifZAw
X?j VCiS`�^ZAYaV<`adf_Rc'whVC�'�-VCYaVCdfw[w[ZAc=`~ZAc��3_RY[X'g'Y[ZIX'ZAwK�=�#Y[_Nµ¶¡ZAc'ZAw~Z�`K�'Y#^ZAw[ZAc=`aZAc=`xg'c�VCw[�3ZAb�`KY[ZAi�V<`adSºRZAnyZAc=`
�-�'Y[ZAg#µ¶Q���_Rg'Y$e+g'ZAife+g'ZAw�^ZAbz�-VCc=`adfifif_Rc'wGbAZA�3ZAc'X-VCc=`(0�bAZ�`[`aZ�X'dfw¸`adfc'b�`adf_Rc:ZAw¸`$�'dfZAc��'ifg'wJX'd
�ybAdfifZ{¡V
��VCdfY[Z�Z�`ydfih��VCg'X'YaV{w[Z��-VCw[ZAYyw[g'Y¤ifZAw¤�'Y[_R�'Y[d�^Z�`�^ZAw¤bz�'dfnydfe+g'ZAw$X'ZAwoVCny�'�'df�3_RifZAw��*ifZAw¤VCny�'�'df�3_RifZAw
e+g'd�w[ZG�'i�VCbAZAc=`vX-VCc'wxifZAwxX'_RnoVCdfc'ZAw~X'ZGikj VCb�`adfc'_RifdS`aZIZ�`vX'ZGi�VJ`aY#^ZAny_RifdS`aZ�w[_Rc=`v`a_Rg5�[_Rg'Y[wxX?j _RY[df\Rdfc'Z
�=�#X'Y[_C`a�'ZAY[noVCifZ�0§ºR_RdfYx�-\Rg'Y[ZAw]��Q �R�oZ�`]��Q �+»�� 0§ºR_RdfY[ZGw[g'YIifZAwIXh^ZAX'g'b�`adf_Rc'wv��VCdS`aZAw¤¡Vo�-VCY¸`adfYxX'ZJikj _R�#�
w[ZAY¸ºCV<`adf_RcyX'Zvc'_RnJ�'Y[ZAg#µ�^ZAbz�-VCc=`adfifif_Rc'w¨X'Zxi�V]n 9ZAnyZK��VCnydfififZhX'ZvY[_#bz�'Zx�3_Rg'Y�Xh^Z�`aZAY[nydfc'ZAY¨ikj _RY[df\Rdfc'Z
�=�#X'Y[_C`a�'ZAY[noVCifZv_Rg8noVC\RnoV<`adfe+g'Z~X'ZAwKVCny�'�'df�3_RifZAw��*�3_Rg'YhbAZAY¸`zVCdfc'ZAwh��VCnydfififZAw 0RbA_RnynyZxi�V]��VCnydfififZ
X'ZI`aY[_#b�`a_RifdS`aZAw 0#X'Z�ikj VCny�'�'df�3_RifZK�*YaVCdfbz�'Z�bAi�VCdfY[ZAnyZAc=`WnoVC\RnoV<`adfe+g'Zxc?j ZAw¸`��aVCnoVCdfwh_R�'w[ZAY¸º¨^ZAZ�0-dfi¶ZAw¸`
X'_Rc'b8�3ZAg��'Y[_R�-VC�'ifZ8e+g?j g'c'Z�VCny�'�'df�3_RifZyVCc-VCiS�#w#^ZAZ8�3_Rc'b�`ag'ZAififZAnyZAc=`JX-VCc'w$g'c ^ZAbz�-VCc=`adfifif_Rc:w[_RdS`
X?j _RY[df\Rdfc'ZInoVC\RnoV<`adfe+g'Z �´Q
}/ZAw)bA_Rny�3_Rw[dS`adf_Rc'w?X'ZAw�VCny�'�'df�3_RifZAw¶ºCVCY[dfZAc=`)c'Z�`[`aZAnyZAc=`)ZAcq�*_Rc'b�`adf_RcqX'ZAw"`¾�#�3ZAw)ifdS`a�'_Rif_R\Rdfe+g'ZAw 0

bAZAY¸`zVCdfc'ZAw¤VCny�'�'df�3_RifZAwqY#^ZAw[g'iS`zVCc=`¤X'Z8ikj VCiS`�^ZAYaV<`adf_Rc:X'ZAw$�=�#Y[_Nµ¶¡ZAc'ZAwy_Rc=`�^Z�`�^Z�VCc-VCiS�#w#^ZAZAw¤Z�`¤VC�'�-V5�
YaVCdfw[w[ZAc=`xX-VCc'w~ifZAwK\RYaVC�'�'dfe+g'ZAw �¥�-\Rg'Y[ZAwv��Q �R�$Z�`v��Q �+»�� 0�X-VCc'w~bAZAY¸`zVCdfc'w~bNVCw 0-ZAififZAwWw[Z]X'dS¿x^ZAY[ZAc'bAdfZAc=`
bAi�VCdfY[ZAnyZAc=`KX'ZAwxVCny�'�'df�3_RifZAwWnoVC\RnoV<`adfe+g'ZAwAQ'}/ZAw~\=VC�'�'Y[_Rw~�'Y#^ZAw[ZAc=`aZAc=`vX'ZAg#µ���VCnydfififZAw�X'dfw¸`adfc'b�`aZAw
X?j VCny�'�'df�3_RifZAw 0�i�VG�'Y[ZAnydk¡ZAY[Z�w[Z]w[dS`ag'Z�X-VCc'wKifZAwKX'_RnoVCdfc'ZAwWX'Z]i�VJ�-VCY[\=VCw[dS`aZ �8�'_RY[c+�'ifZAc'X'Z]�-VCY[\=V5�
w[dS`adfe+g'Z �¥�-\Rg'Y[Zo��Q �R� � ��� �IZ�`GZAw¸`G\RY[_Rw[w[_<�¾ny_#X'_�Y[ZA�'Y#^ZAw[ZAc=`�^ZAZ��-VCY]ifZAwq\=VC�'�'Y[_Rw�¡V�VCny�'�'df�3_RifZ�0?i�V
w[ZAbA_Rc'X'Zow[Zyw[dS`ag'Z¤X-VCc'w]ifZAw]X'_RnoVCdfc'ZAw�X'Zyikj VCb�`adfc'_C`aZ�¡V�i�V��'_RY[c+�'ifZAc'X'ZyZ�`qY[ZA\RY[_Rg'�3Zyikj ZAc'w[ZAnJ�'ifZ
X'ZAwh\=VC�'�'Y[_RwAQ�}"V]�'Y[ZAnydk¡ZAY[Zxw#^ZAY[dfZxZAw¸`WnoVC\RnoV<`adfe+g'ZW`zVCc'X'dfw�e+g'Zvi�V]w[ZAbA_Rc'X'ZI�'Y[_�º#dfZAc=`WwaVCc'wWVCg'bAg'c
X'_Rg�`aZJX'Z$ikj VCiS`�^ZAYaV<`adf_Rc�X'ZAw�bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwAQ�ThZ�`[`aZ$X'dfw¸`adfc'b�`adf_Rc�ZAw¸`]�'dfZAc{�'ifg'w�VCY[X'g'Z�¡Vo��VCdfY[ZGZAc
bAZJe+g'd)bA_Rc'bAZAY[c'ZJifZAwv\RYaVCc'dS`aw 03\RYaVCc'_#X'df_RY[dS`aZAw~Z�`�X'df_RY[dS`aZAw 0§ifZAwIVCny�'�'df�3_RifZAw�^Z�ºR_Rifg-VCc=`�ZAc!bA_Rc=`adfc+g
X'ZA�'g'dfwGifZ¤X'_RnoVCdfc'Z¤X'ZAwG�'_RY[c+�'ifZAc'X'ZAwJVCb�`adfc'_RifdS`adfe+g'ZAw��[g'w[e+g?j¥¡V�bAZAifg'd�X'ZAwG�'_RY[c+�'ifZAc'X'ZAwG�-VCY[\=VCw[d �
`adfe+g'ZAw 0hnoVCdfw¤º#g i�V:�-VCg�º#Y[Z�`�^Z!X'Z!bAZAwo��VCbAdk¡ZAwoZAc bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAw 0hdfixZAw¸`��3ZAg �'Y[_R�-VC�'ifZ�e+g?j dfifw



� " 2 EJ¦���9��*�� "�#� � 96�)¦��*&�B3(*�#� D � �

w[_RdfZAc=`xY[dfbz�'ZAw~ZAc�VCny�'�'df�3_RifZAwhX?j VCiS`�^ZAYaV<`adf_Rc?Q'}/ZAwxVCny�'�'df�3_RifZAwWX'ZAwK��VCbAdk¡ZAwK\RYaVCc'dS`adfe+g'ZAwKw[_Rc=`xX'_Rc'b
�'ifg'w�º#YaVCdfw[ZAnJ�'i�VC�'ifZAnyZAc=`�noV��[_RY[dS`zVCdfY[ZAnyZAc=`IX?j _RY[df\Rdfc'ZJnoVC\RnoV<`adfe+g'ZJVNºRZAbo�3_Rc'b�`ag'ZAififZAnyZAc=`�X'ZAw
VCc-VCiS�#w[ZAw]e+g'd�_Rc=`q�'g�w[Z$��VCdfY[ZJX-VCc'w]X'ZAwq±A_Rc'ZAwqVCiS`�^ZAY#^ZAZAw]X?j VCc'bAdfZAc�bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'Z¤_Rg X?j VCny�'�'d �
�3_RifZCQWThZAY¸`zVCdfc'wo\RYaVCc'dS`awo�'Y#^ZAw[ZAc=`aZAc=`�X'ZAw�VCny�'�'df�3_RifZAw¤`aYA¡ZAw8X'dS¿x^ZAY[ZAc'bAd�^ZAZAw�VNºRZAb{g'c ����� �:VCg#�
X'ZAw[w[_Rg'wyX'Z���Q � 
 �¥�-\Rg'Y[Z���Q �+» � ��� �´Q�}/ZAw$��VCbAdk¡ZAw$�=�#X'Y[_C`a�'ZAY[noVCg#µ��'Y#^ZAw[ZAc=`aZAc=`8g'c'Z�^Z�ºR_Rifg�`adf_Rc
Y[ZAnoVCY[e+g-VC�'ifZ��?i�V�noV��[_RY[dS`�^ZJX'ZAwqVCny�'�'df�3_RifZAwInyZAw[g'Y#^ZAZAwqX-VCc'w]bAZAwqY[_#bz�'ZAw]w[_Rc=`qbAi�VCdfY[ZAnyZAc=`�X'ZAw
VCb�`adfc'_C`aZAwJZ�`$`aY#^ZAny_RifdS`aZAwqX?j VCiS`�^ZAYaV<`adf_Rc�bA_Rny�-V<`adf�'ifZAwJVNºRZAb�ifZAwJ_R�'w[ZAY¸ºCV<`adf_Rc'wJX'Z�Xh^ZAw¸`zVC�'dfifdfwaV<`adf_Rc
X'g!bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZJX-VCc'wvbAZAwIi�VCnyZAwK��VCdS`aZAwvVCg!bz�-VC�'dS`aY[Z$s#Q ��VCdfwvbAZAY¸`zVCdfc'ZAwIVCny�'�'df�3_RifZAw~_Rc=`vX'ZAw
bA_Rny�3_Rw[dS`adf_Rc'w�X'ZInoVC\Rch^ZAw[df_<�¾�'_RY[c+�'ifZAc'X'Zv�-VCY[\=VCw[dS`adfe+g'ZvZ�`~w[_Rc=`KX'_Rc'b��'ifg'wh�'Y[_R�-VC�'ifZAnyZAc=`KX?j _RY[d �
\Rdfc'Z¤noVC\RnoV<`adfe+g'ZAw 0?ikjM^Z�ºR_Rifg�`adf_Rc X?j g'c:� 9_RifZ!¡V�ikj VCg�`aY[Z¤w[Z¤��VCdS`]ifZ¤if_Rc'\�X?j g'c'ZoX'Y[_RdS`aZ
�/ifZ ����� �
Y[ZAw¸`aZ]`aYA¡ZAw�^ZAifZ�º¨^Z]X-VCc'wK`a_Rg'w~ifZAwKbNVCwAQ
}"V�X'dfw¸`adfc'b�`adf_Rc!ZAc=`aY[ZyVCny�'�'df�3_RifZGnoVC\RnoV<`adfe+g'ZGZ�`qVCny�'�'df�3_RifZGX?j VCiS`�^ZAYaV<`adf_Rc!ZAw¸` ^ZA\=VCifZAnyZAc=`

`aYA¡ZAw¨VCdfw#^ZAZq¡Vv��VCdfY[Zh�3_Rg'Y�ifZAw)��VCnydfififZAw"X'ZAw�`aY[_#b�`a_RifdS`aZAw�Z�`�X'ZAw¨\=VC�'�'Y[_Rwx¡VI_RifdSº#dfc'Z��3_Rg'Y�ifZAw[e+g'ZAififZAw�_Rc
�3ZAg�`"X'dS¿x^ZAY[ZAc'bAdfZAY/g'c]\RY[_Rg'�3Z�X?j VCny�'�'df�3_RifZ)n�^Z�`zVCny_RY[�'�'dfe+g'Z�X-VCc'w/ifZAw/X'_RnoVCdfc'ZAw?X'ZAw/`aY#^ZAny_RifdS`aZAw§�
VCb�`adfc'_RifdS`aZ � � � "¼r�Z�`�� 
 � � � ��� �u��� � 0/�-\Rg'Y[Z8��Q �R� ����� ��Z�`Gg'c�\RY[_Rg'�3ZyX'ZynoVC\Rch^ZAw[df_<�
�'_RY[c+�'ifZAc'X'ZAw]�-VCY[\=VCw[dS`adfe+g'ZAw�Z�`q�-VCY[\=VCw[dS`aZAw�noVC\RnoV<`adfe+g'ZAw � � � �Ur8Z�` � 
 ��� � ��� " ��� ���´Q
²�VCc'w�i�V���VCnydfififZ�X'ZAw�\=VC�'�'Y[_Rw�¡V�_RifdSº#dfc'Z�0WifZAw�\=VC�'�'Y[_Rw�¡V�_RifdSº#dfc'Z!Y[dfbz�'ZAw�ZAc�_RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZAw
�'Y#^ZAw[ZAc=`aZAc=`]ifZAwIVCny�'�'df�3_RifZAw~noVC\RnoV<`adfe+g'ZAw~ifZAwv�'ifg'wxY[dfbz�'ZAwIZAc!w[dfifdfbAdfg'n�Z�`IifZAwv�'ifg'wv�-VCg�º#Y[ZAwIZAc
VCifbNVCifdfc'w]`zVCc'X'dfw$e+g'Z�ifZAwJ��VCbAdk¡ZAwJY[dfbz�'ZAw$ZAc VCny�'�'df�3_RifZAwGZ�`´³<_Rg�ZAc�_R�-VCe+g'ZAw 0�\=VC�'�'Y[_Rw�¡V!_RifdSº#dfc'Z
Y[dfbz�'ZAwhVCny�'�'df�3_RifZAw�Z�`h\=VC�'�'Y[_Rw�¡V]_RifdSº#dfc'ZKY[dfbz�'ZAw�ZAc8_RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZAwWZ�`hZAc8VCny�'�'df�3_RifZAw 0R_Rc=`�X'ZAw
VCny�'�'df�3_RifZAw~�'ifg'wIVCifg'nydfc'ZAg'w[ZAwxZ�`]VCifbNVCifdfc'ZAw �¥�-\Rg'Y[ZJ��Q �+» ��
�� �´Q¶}/Z������ �¤Y[ZAw¸`aZ$VCw[w[ZA±�^ZAifZ�º¨^ZGZ�`
_Rcyc?j _R�'w[ZAY¸ºRZx�-VCw�X'Z~X'dS¿x^ZAY[ZAc'bAZ~noVCY[e+gh^ZAZ~X?j g'cy`¾�#�3Z~ifdS`a�'_Rif_R\Rdfe+g'Z]¡V�ikj VCg�`aY[ZKX-VCc'w�i�Vv��VCnydfififZ�X'ZAw
\=VC�'�'Y[_Rw¤¡Vo_RifdSº#dfc'Z�0§�-VCYvbA_Rc=`aY[Z�0¶ifZAwIVCny�'�'df�3_RifZAwxX'ZAwv`aY[_#b�`a_RifdS`aZAwx�'g'Y[ZAwIw[_Rc=`�ZAc{ny_��RZAc'c'Z$�'ifg'w
noVC\Rch^ZAw[dfZAc'c'ZAw~e+g'ZqbAZAififZAwKX'ZAwK`aY[_#b�`a_RifdS`aZAwq¡V¤bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAw �¥�-\Rg'Y[Zq��Q �+» ��
��IZ�` ����� �´Q
²�VCc'w8ifZAwy��VCnydfififZAw¤X'ZAw8�=�#Y[_Nµ�^ZAc'dS`aZAw�Z�`�X'ZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAw 0�ifZAw8VCny�'�'df�3_RifZAw�^Z�ºR_Rifg'ZAc=`�ZAc

bA_Rc=`adfc+g�X'ZA�'g'dfwWifZIX'_RnoVCdfc'ZvX'ZAwW`aY#^ZAny_RifdS`aZAw¨�¨VCb�`adfc'_RifdS`aZAw/�[g'w[e+g?j¥¡V$bAZAifg'd¶X'ZAwK�'_RY[c+�'ifZAc'X'ZAw��-ZAififZAw
V<`[`aZAdf\Rc'ZAc=`��-VCY¸�*_Rdfw�ifZAw�X'_RnoVCdfc'ZAw)X'ZAw¨�'_RY[c+�'ifZAc'X'ZAw��-VCY[\=VCw[dS`adfe+g'ZAw�_Rg�^ZAXh^ZAc'dS`adfe+g'ZAw��3_Rg'Y�ifZAw�\=VC�#�
�'Y[_Rc'_RY[dS`aZAw �¥�-\Rg'Y[ZJ��Q �R� ��
��]Z�` ����� �´Q¶}"VyX'dfw¸`adfc'b�`adf_Rc!VCny�'�'df�3_RifZAw~noVC\RnoV<`adfe+g'ZAwK�KVCny�'�'df�3_RifZAw
X?j VCiS`�^ZAYaV<`adf_Rc�c?j ZAw¸`o�-VCw�^Z�º#dfX'ZAc=`aZ��3_Rg'Y¤bAZAwyX'ZAg#µ���VCnydfififZAwqifdS`a�'_Rif_R\Rdfe+g'ZAw 0)ch^ZNVCc'ny_Rdfc'w 0�_Rc�c?j V
�-VCw�c'_C`�^ZJX'Z$�'Y#^ZAw[ZAc'bAZyX?j VCny�'�'df�3_RifZqZAc e+g-VCc=`adS`�^Z$bA_Rc'w#^ZAe+g'ZAc=`aZyX-VCc'w�ifZAwI�=�#Y[_Nµ�^ZAc'dS`aZAwqZ�`�dfi)ZAw¸`
�'Y[_R�-VC�'ifZ¤e+g'Zoikj ZAc'w[ZAnJ�'ifZyX'ZAwJVCny�'�'df�3_RifZAw�nyZAw[g'Y#^ZAZAwJX-VCc'wqifZAwqi�VCnyZAw]bA_RY[Y[ZAw[�3_Rc'X-VCc=`�¡V�bAZ�`[`aZ
��VCnydfififZx�'Y[_�º#dfZAc'c'ZAc=`vX'Z]ikj VCiS`�^ZAYaV<`adf_Rco�-VCY¸`adfZAififZvX'ZAwxbAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwAQ3�)VCY~bA_Rc=`aY[Z�0-ifZAwK\=VC�'�'Y[_Rc'_<�
Y[dS`aZAwK�3ZAg�ºRZAc=`IbA_Rc=`aZAc'dfY��[g'w[e+g?j¥¡V8sC� 
ÀX?j VCny�'�'df�3_RifZAwW�'Y[g'c'ZAwx_Rg�ºRZAY¸`aZAw 0§º#dfw[df�'ifZAnyZAc=`KX?j _RY[df\Rdfc'Z
noVC\RnoV<`adfe+g'ZqZAc i�VCnyZqnydfc'bAZ�0¶_Rc!�3ZAg�`]X'_Rc'bJYaVCdfw[_Rc'c-VC�'ifZAnyZAc=`Iw[g'�'�3_Rw[ZAY]e+g?j g'c'Z$�3_Rc'c'Z$�-VCY¸`
X'ZAwxVCc-VCiS�#w[ZAwKZ�¿¶ZAb�`agh^ZAZAwxikj _Rc=`8^Z�`�^Z�w[g'YKX'ZAwxVCny�'�'df�3_RifZAw�X?j _RY[df\Rdfc'ZvnoVC\RnoV<`adfe+g'Zvn 9ZAnyZAwWw[d?ifZAg'Y[w
bA_Rny�3_Rw[dS`adf_Rc'wWY[ZAw¸`aZAc=`x`a_Rg5�[_Rg'Y[wW��VCdf�'ifZAnyZAc=`~VCifbNVCifdfc'ZAwWZ�`vVCifg'nydfc'ZAg'w[ZAwAQ
}/Z@�����]X'ZAw�VCny�'�'df�3_RifZAw]^Z�ºR_Rifg'ZhZAcJ�*_Rc'b�`adf_RcGX'ZAw)`¾�#�3ZAw�ifdS`a�'_Rif_R\Rdfe+g'ZAw/X'ZWi�Vxn 9ZAnyZhnoVCc'dk¡ZAY[Z

e+g'ZGifZ�`zVCg#µ�X'Zq�*_RY[w¸`�^ZAY[dS`aZ]X'ZAwv_RifdSº#dfc'ZAw~_Rg�e+g'ZGifZ�������X'ZAwv�=�#Y[_Nµ¶¡ZAc'ZAwJ�§ifZAw~`aY[_#b�`a_RifdS`aZAwKZ�`IifZAw
�=�#Y[_Nµ�^ZAc'dS`aZAwxw[_Rc=`~ifZAwh��VCnydfififZAw�ifdS`a�'_Rif_R\Rdfe+g'ZAw�ifZAwK�'ifg'wWnoVC\Rch^ZAw[dfZAc'c'ZAwKZ�`~ifZAwK\=VC�'�'Y[_Rc'_RY[dS`aZAwWw[_Rc=`
ifZAwqY[_#bz�'ZAwGifZAwq�'ifg'w]�*ZAY[Y[dfe+g'ZAw 0�ifZAwq\=VC�'�'Y[_Rw�¡V�_RifdSº#dfc'Z$w[Zyw[dS`ag'ZAc=`JZAc=`aY[ZoifZAwqX'ZAg#µ¶Q)}/ZAwq`aZAc'ZAg'Y[w
\Rif_R�-VCifZAw�ZAc¤w[_#X'dfg'n�Z�`¨�3_C`zVCw[w[dfg'n�Y[ZAw¸`aZAc=`�Y[ZAi�V<`adSºRZAnyZAc=`���VCdf�'ifZAw)noVCdfw�VCg#�¾X'ZAw[w[g'w�X'ZAw¨ifdfnydS`aZAw�X'Z
Xh^Z�`aZAb�`adf_Rc'w�X-VCc'w�i�VxnoV��[ZAg'Y[Zh�-VCY¸`adfZhX'ZAw�i�VCnyZAw 05�-VCY�bA_Rc=`aY[Z�0CifZAw�`aZAc'ZAg'Y[w�ZAcJc'dfb)&CZAi'Z�`�noVCc'\=VCc?¡ZAw[Z



D � 2 EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

w[_Rc=`�VCg#µqifdfnydS`aZAw?X'Z�Xh^Z�`aZAb�`adf_RcGX'Z�i�VKnydfbAY[_Rw[_Rc'X'Z¨Z�`)�3_Rg'Y"ifZAw"e+g'ZAife+g'ZAw)ºCVCifZAg'Y[w"Xh^ZA�-VCw[waVCc=`�bAZAw)ifd �
nydS`aZAw 0NifZAw/�-VCY[Y[ZAw"X?j ZAY[Y[ZAg'Y[w)VCc-VCiS�+`adfe+g'ZAw"w[_Rc=`�Z´µ�bAZA��`adf_Rc'c'ZAififZAnyZAc=`/�*_RY¸`aZAw"bA_Rg�º#YaVCc=`)i�VWny_RdS`ad�^Z)X'g
bz�-VCny�JX'Z�ºCVCY[d�V<`adf_Rc]X'ZAw�bA_Rny�3_Rw[dS`adf_Rc'w���bA_RnynyZ��3_Rg'Y�ifZAw)_RifdSº#dfc'ZAw"Z�`�ifZAw��=�#Y[_Nµ¶¡ZAc'ZAw 0=_RcJ_R�'w[ZAY¸ºRZ
`a_Rg�`vX'Zqn 9ZAnyZ]g'c'ZJVCg'\RnyZAc=`zV<`adf_Rc�\Rif_R�-VCifZ�X'Zqi�V$`aZAc'ZAg'YvZAc�noVCc'\=VCc?¡ZAw[ZGVNºRZAbGi�V¤Xh^ZAbAY[_Rdfw[waVCc'bAZ
X'g �����3Q+}"V��-\Rg'Y[Zv��Q � ��ny_Rc=`aY[ZxifZAw$^Z�ºR_Rifg�`adf_Rc'w¨X'ZAw¨`aZAc'ZAg'Y[whZAcy`adS`zVCc'Z�0+VCifg'nydfc'dfg'n�Z�`�bz�'Y[_RnyZ
ZAc¤�*_Rc'b�`adf_Rc¤X'g ����� 0Ri�VIX'dfw¸`adfc'b�`adf_Rc$ZAc=`aY[ZxifZAw�VCny�'�'df�3_RifZAw)noVC\RnoV<`adfe+g'ZAw�Z�`�n�^Z�`zVCny_RY[�'�'dfe+g'ZAw
ZAw¸`�¡V]c'_Rg�ºRZNVCgy�'dfZAcynydfw[ZWZAc ^Z�º#dfX'ZAc'bAZ~�3_Rg'Y¨ifZAw���VCnydfififZAw)X'ZAw�`aY[_#b�`a_RifdS`aZAw 0CX'ZAw�\=VC�'�'Y[_Rwv¡V�_RifdSº#dfc'Z
Z�`¨�3_Rg'Y�ifZAw�\=VC�'�'Y[_Rw�dfc'X'dS¿x^ZAY[ZAc'bAd�^ZAw 0RifZAw¨VCny�'�'df�3_RifZAw)X?j VCiS`�^ZAYaV<`adf_RcJ�'Y#^ZAw[ZAc=`zVCc=`hX'ZAw�bA_Rny�3_Rw[dS`adf_Rc'w
c'Z�`[`aZAnyZAc=`¨VC�'�-VCg�º#Y[dfZAw�ZAc$bz�'Y[_RnyZWZ�`�ZAc¤VCifg'nydfc'dfg'n�Q��)VCY�VCdfififZAg'Y[w 0�ifZAw�`aZAc'X-VCc'bAZAw�\Rif_R�-VCifZAw�Xh^Z¾�5¡V
_R�'w[ZAY¸º¨^ZAZAwvw[g'Y~ifZAw~_RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZAwxZ�`xw[g'Y¸`a_Rg�`xifZAw~bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwxw[Z]Y[Z�`aY[_Rg�ºRZAc=`vdfbAd��

� ifZAwI�=�#Y[_Nµ�^ZAc'dS`aZAw�w[_Rc=`]\Rif_R�-VCifZAnyZAc=`x`aYA¡ZAw��-VCg�º#Y[ZAw�ZAc!`adS`zVCc'Z�0¶ZAc{X'ZAw[w[_Rg'w]X'ZJi�VoifdfnydS`aZ]X'ZXh^Z�`aZAb�`adf_Rc�X-VCc'w~i�VJ\RYaVCc'X'Z]noV��[_RY[dS`�^ZIX'ZAwxi�VCnyZAw 0'ZAififZAwK�'Y#^ZAw[ZAc=`aZAc=`IX'ZAwK`aZAc'ZAg'Y[wxZAc!VCifg'nyd �
c'dfg'n�`aYA¡ZAw�X'dfw[�3ZAY[w#^ZAZAw�e+g'd-Y[ZAw¸`aZAc=`hZAcyny_��RZAc'c'Zx�'ifg'w¨�-VCw[w[Zxe+g'Z~bAZAififZAw¨X'ZAw�VCg�`aY[ZAw¨��VCnydfififZAw
ifdS`a�'_Rif_R\Rdfe+g'ZAwxZ�`qZAc��-c
0/ifZAg'Y[w�bA_Rc'bAZAc=`aYaV<`adf_Rc'w�ZAc�bz�'Y[_RnyZ$wAjM^Z�`aZAc'X'ZAc=`Jw[g'Y�ikj ZAc'w[ZAnJ�'ifZ$X'Z
ikj dfc=`aZAY¸ºCVCififZqX'Z¤bA_Rny�3_Rw[dS`adf_Rc'wvX'ZAwqVCny�'�'df�3_RifZAw�VCc-VCiS�#w#^ZAZAw 0/i�V8noV��[_RY[dS`�^ZGX'ZAw ^ZAbz�-VCc=`adfifif_Rc'w
w[Z]bA_Rc'bAZAc=`aY[ZAc=`Ich^ZNVCc'ny_Rdfc'wWºRZAY[wxifZAwK�-VCw[w[ZAwxºCVCifZAg'Y[wKX'Z]bz�'Y[_RnyZ
�

� ifZAw"VCny�'�'df�3_RifZAw¶X'ZAw"\=VC�'�'Y[_Rc'_RY[dS`aZAw/�'Y#^ZAw[ZAc=`aZAc=`)X'ZAw"bA_Rc'bAZAc=`aYaV<`adf_Rc'w"ZAc�`adS`zVCc'Z�Z�`"ZAcGVCifg'nyd �c'dfg'n `aYA¡ZAw�X'dfw[�3ZAY[w#^ZAZAw�noVCdfw"e+g'd�Y[ZAw¸`aZAc=`�\Rif_R�-VCifZAnyZAc=`�ZAcJX'ZAw[w[_Rg'w�X'ZhbAZAififZAw)nyZAw[g'Y#^ZAZAw��3_Rg'Y
ifZAw]\=VC�'�'Y[_Rw8¡V�_RifdSº#dfc'ZJZ�`qifZAw�`aY[_#b�`a_RifdS`aZAw 0?i�V�noV��[ZAg'Y[Z¤�-VCY¸`adfZ¤X'ZAw ^ZAbz�-VCc=`adfifif_Rc'w]VC�'�-VCY¸`aZ´�
c-VCc=`I¡VIbAZ�`[`aZW��VCnydfififZ¨ifdS`a�'_Rif_R\Rdfe+g'Z�w[_Rc=`�VCg#�¾X'ZAw[w[_Rg'w¨X'ZKi�VvifdfnydS`aZ�X'ZKXh^Z�`aZAb�`adf_Rc$X'ZKbz�'Y[_RnyZ�0
e+g'ZAife+g'ZAwM�¾g'c'w�g'c'w�bAZA�3ZAc'X-VCc=`�_Rc=`�X'ZAw)`aZAc'ZAg'Y[w�ZAc$bz�'Y[_RnyZWVCw[w[ZA±h�*_RY¸`aZ
�<X'ZWi�V~n 9ZAnyZ���V��bA_Rc
e+g'Zh�3_Rg'Y"ifZAw�bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAw 0<i�V~�-VCg�º#Y[Z�`�^Zh\)^ZAch^ZAYaVCifZ�X'Z�bAZAw���VCbAdk¡ZAw�ZAcJ_Nµ#�#X'ZAw��*ZAY[Y[_<� `adS`zVCch^ZAw
VCdfc'w[d#e+g'ZKifZAg'Y)�3_Rw[dS`adf_RcGdfc=`aZAY[w¸`adS`adfZAififZ¨if_RY[w[e+g?j dfifw�w[_Rc=`��'Y#^ZAw[ZAc=`aw¨ZAw¸`¨dfc'bA_Rny�-V<`adf�'ifZ�VNºRZAbKg'c'Z
bAY[dfw¸`zVCififdfwaV<`adf_Rc��'Y#^ZAbA_#bAZ¤X'Z$bAZAw]nydfch^ZAYaVCg#µ!e+g'd¨VCg'YaVCdS`IZAc=`aYaV-9<fch^Z$g'c�VC�'�-VCg�º#Y[dfw[w[ZAnyZAc=`qX'g
ifdfe+g'dfX'ZI�-VCY[ZAc=`xZAc�`adS`zVCc'Z
�

� ifZAw]VCny�'�'df�3_RifZAwIX'ZAw]\=VC�'�'Y[_Rwo¡V�_RifdSº#dfc'ZJXh^Z��-c'dfw[w[ZAc=`Gikj dfc=`aZAY¸ºCVCififZGX'ZJºCVCY[d�V<`adf_Rc�`a_C`zVCifZ$X'ZAwbA_Rny�3_Rw[dS`adf_Rc'wxZAc!`adS`zVCc'Z�03ifZAwInyZAw[g'Y[ZAw�w[_Rc=`I`aYA¡ZAw�X'dfw[�3ZAY[w#^ZAZAw�X-VCc'w�bAZ�`�dfc=`aZAY¸ºCVCififZqZ�`�dfi�c'Z
w[ZAnJ�'ifZ��-VCw¤��VNºR_RdfY¤X'Z�±A_Rc'Z�X'Z��-VCw[w[Z�_Rg �*_RY¸`aZ�bA_Rc'bAZAc=`aYaV<`adf_Rc�_/¡g�w[Z�Y[ZA\RY[_Rg'�3ZAYaVCdfZAc=`
ifZAw�^ZAbz�-VCc=`adfifif_Rc'w$X'Z�bAZ�`[`aZ���VCnydfififZ
��ifZAw¤bA_Rny�3_Rw[dS`adf_Rc'wJZAc�bz�'Y[_RnyZ�w[_Rc=` ^ZA\=VCifZAnyZAc=`$`aYA¡ZAw
X'dfw[�3ZAY[w#^ZAZAwxZAc=`aY[ZG�$Z�`v��QmsR» �*bA_Rc'bAZAc=`aYaV<`adf_Rc�ZAc�c'_RnJ�'Y[Z]X?j V<`a_RnyZIX-VCc'wxi�VG�*_RY[nJg'ifZIw¸`aY[g'b´�
`ag'YaVCifZ �?noVCdfw/w[ZhY#^ZAg'c'dfw[w[ZAc=`�i�^ZA\'¡ZAY[ZAnyZAc=`�VCg�`a_Rg'Y�X'Z¨ºCVCifZAg'Y[w�ny_��RZAc'c'ZAw�����QSP��W�/��QSP5»��¶`zVCc'X'dfw
e+g'ZxifZAw�`aZAc'ZAg'Y[w�ZAcoVCifg'nydfc'dfg'n w[ZxY[ZA\RY[_Rg'�3ZAc=`¨`aYA¡ZAw��*YaVCc'bz�'ZAnyZAc=`hX-VCc'w¨ifZAw��*_RY¸`aZAw¨bA_Rc'bAZAc#�
`aYaV<`adf_Rc'w �MPRQm»q�Ws#Qm»Jw[d/_Rc���VCdS`xVC�'w¸`aYaVCb�`adf_Rc�X'ZAwvVCny�'�'df�3_RifZAwWX?j VCiS`�^ZAYaV<`adf_Rc ���

� �-c-VCifZAnyZAc=`$ifZAwJbA_Rny�3_Rw[dS`adf_Rc'wGX'ZAw¤VCny�'�'df�3_RifZAwGbA_Rc=`aZAc+g'ZAwyX-VCc'w$ifZAwG`aY[_#b�`a_RifdS`aZAwGw[Z�YaVC�#��'Y[_#bz�'ZAc=`¤X'ZobAZAififZAwJnyZAw[g'Y#^ZAZAw$X-VCc'wJifZAwG\=VC�'�'Y[_Rw�¡V!_RifdSº#dfc'Z�0/ZAififZAwGw[_Rc=`$i�^ZA\'¡ZAY[ZAnyZAc=`$�'ifg'w
�-VCg�º#Y[ZAwxZAc�`adS`zVCc'Z�0'�'ifg'wKY[dfbz�'ZAw~ZAc�bz�'Y[_RnyZ�Z�`xZAc�VCifg'nydfc'dfg'n�Q

� ��� � � � � � ���� � 	 ������� $�� ��� ���

}/ZAw�bA_Rny�3_Rw[dS`adf_Rc'w"Xh^Z�`aZAY[nydfch^ZAZAwx¡Vvi�VxnydfbAY[_Rw[_Rc'X'Z�X'ZAw�X'dS¿x^ZAY[ZAc=`aZAw��'�-VCw[ZAw�nydfch^ZAYaVCifZAw"nyZ�`[`aZAc=`
X'_Rc'b~ZAc ^Z�º#dfX'ZAc'bAZxifZAw¨bNVCYaVCb�`N¡ZAY[ZAw�bz�'dfnydfe+g'ZAw¨ifZAw¨�'ifg'w¨noVCY[e+gh^ZAw¨X'Zxbz�-VCe+g'Z~��VCnydfififZhifdS`a�'_Rif_R\Rdfe+g'Z�0



� "fO � �">3�5¦ ��#�A� '$EGB3>�;=(�,��N�*B3> D � O

65 70 75 80 85 90 95 100

    Xmg des Ol

65

70

75

80

85

90

95

100

   
 X

m
g 

de
s 

C
px

Coefficient de corrélation :   0.9010
Équation de la droite de corrélation : y = 0.6684x + 31.7396
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    Xmg des Opx

Coefficient de corrélation :   0.9483
Équation de la droite de corrélation : y = 0.7547x + 24.1292
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Troctolites (N=127)

0.00 % 4.33 % 8.66 % 12.99 % 17.32 %

Gabbros à olivine (N=233)

0.00 % 2.47 % 4.94 % 7.40 % 9.87 %

Gabbronorites (N=186)

0.00 % 2.42 % 4.84 % 7.26 % 9.68 %

Pyroxénites (N=15)

0.00 % 18.33 % 36.67 % 55.00 % 73.33 %

Faciès hydrothermaux (N=14)

0.00 % 21.43 % 42.86 % 64.29 % 85.71 %

(b)(a)
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X'ZAw�bA_Rc'bAZAc=`aYaV<`adf_Rc'w�ZAc¤nydfc'ZAg'Y[w��¥`adS`zVCc'Z�0Cw[_#X'dfg'n 05noVCc'\=VCc?¡ZAw[ZWZ�`¨c'dfb)&CZAi ��ifZAw)YaVC�'�'Y[_#bz�'ZAc=`
�3ZNVCg'bA_Rg'��X'ZAwGbA_Rny�3_Rw[dS`adf_Rc'w�X'ZAwq�*ZAY[Y[_<�¾noVC\Rch^ZAw[dfZAc'wqbA_Rc=`aZAc+g'wJX-VCc'wqifZAw]��VCbAdk¡ZAw]`aY[_#b�`a_Rifd �
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bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwIVN�=VCc=`vbAY[dfw¸`zVCififdfw#^Zy¡V¤ikjM^ZAe+g'dfifdf�'Y[Z]VNºRZAbGg'c�ifdfe+g'dfX'Z��-VCwaVCiS`adfe+g'Z�\Rif_R�-VCifZAnyZAc=`
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bA_Rc��-Y[n�^Z�ifZAg'Yyc-V<`ag'Y[Z �¤Z´µ�_C`adfe+g'Z 
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_R�'w[ZAY¸º¨^ZyX-VCc'w�ifZAw]VCg�`aY[ZAw]Y[_#bz�'ZAwAQ"��ififZAw]VC�'�-VCYaVCdfw[w[ZAc=`qVCdfc'w[d�bA_Rc'w¸`adS`agh^ZAZAw]�'Y[dfc'bAdf�-VCifZAnyZAc=`
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Y[_Nµ¶¡ZAc'Z �*ZAc��-VCY¸`adfbAg'ifdfZAYyifZAw8`aY[_#b�`a_RifdS`aZAw 0�c'_RY[dS`aZAw8Z�`�bAZAY¸`zVCdfc'ZAw��=�#Y[_Nµ�^ZAc'dS`aZAw � 0KifZ!�'Y[_R�'ik¡ZAnyZ!X'Z
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Gabbros 

Gabbros à Amphibole

Webstérites à Plagioclase

Webstérites

Webstérites à Olivine

Clinopyroxénites

Clinopyroxénites à Olivine

Orthopyroxénites

Orthopyroxénites à Olivine

Werhlites

Werhlites à Plagioclase

Rubanements de pyroxènes

Diorites et Granodiorites

An %

50 − 70

0 − 65

90 − 95

−

−

−

−

−

−

−

85 − 87

−

> 95

5 − 90

2 − 95

0 − 99

0 − 99

−

Fo %

−

−

−

85 − 90

85 − 90

80 − 91

85 − 90

85 − 90

≅ 90

85 − 90

80 − 85

87 − 91

91 − 95

85 − 95

−

−

−

−

MnO

−

−

−

0.05 − 0.20

0.10 − 0.30

0.15 − 0.35

0.10 − 0.20

0.10 − 0.15

0.15 − 0.25

0.10 − 0.20

0.25 − 0.30

0.05 − 0.20

< 0.2

0.3 − 0.4

−

−

−

−

NiO

0.30 − 0.50

0.10 − 0.30

0.20 − 0.35

0.20 − 0.30

0.40 − 0.60

0.40 − 0.50

0.15 − 0.20

0.30 − 0.40

0.20 − 0.70

0.30 − 0.50

0.00 − 0.40

−

−

−

−

−

−

−

Xmg

≅ 80

≅ 68

75 − 80

80 − 90

85 − 91

80 − 88

88 − 90

88 − 92

≅ 90

86 − 88

−

85 − 93

> 92

75 − 85

−

60

−

−

MnO

≅ 0.25

≅ 0.55

0.20 − 0.25

0.05 − 0.30

0.00 − 0.15

0.15 − 0.30

≅ 0.20

0.05 − 0.20

≅ 0.10

≅ 0.20

−

0.05 − 0.20

< 0.10

≅ 0.30

−

0.40

−

−

Cr2O3

0.00

0.00

0.10 − 0.20

0.10 − 0.50

0.30 − 0.50

0.10 − 0.50

0.50 − 0.60

0.40 − 0.90

0.60 − 0.90

≅ 0.45

−

0.30 − 0.90

0.70 − 0.80

0.10 − 0.60

−

0.10

−

−

Al203
Dunites à Plagioclase 80 − 90 88 − 90 0.10 − 0.20 0.20 − 0.40 85 − 91 0.15 − 0.25 0.60 − 0.70 1.50 − 2.50

Dunites à Plagioclase et Pyroxène 80 − 90 85 − 90 0.10 − 0.20 0.20 − 0.40 85 − 91 0.15 − 0.25 ≅ 0.50 ≅ 1.50

Harzburgites à Plagioclase 80 − 90 86 − 91 0.10 − 0.20 0.20 − 0.40 85 − 91 0.15 − 0.25 0.50 − 0.70 1.50 − 2.00

Harzburgites à Plagioclase et Pyroxène 80 − 95 86 − 91 0.10 − 0.20 0.20 − 0.40 85 − 91 0.15 − 0.25 0.50 − 0.90 1.50 − 2.00

Troctolites 70 − 95 85 − 91 0.05 − 0.25 0.20 − 0.50 88 − 92 0.10 − 0.30 0.10 − 0.60 0.75 − 1.75

Troctolites à Clinopyroxène 70 − 95 75 − 91 0.15 − 0.30 0.05 − 0.35 79 − 89 0.10 − 0.30 0.10 − 0.90 1.00 − 4.50

Gabbros à Olivine 50 − 95 70 − 90 0.10 − 0.40 0.00 − 0.40 70 − 90 0.10 − 0.30 0.10 − 0.40 1.00 − 2.00

Gabbros à Olivine et Amphibole 60 − 90 69 − 82 0.25 − 0.50 0.10 − 0.30 80 − 85 0.20 − 0.30 ≅ 0.10 1.00 − 1.50

Gabbros à Olivine riches en Opaques 70 − 80 83 − 87 0.10 − 0.20 0.00 − 0.30 ≅ 85 0.25 − 0.30 0.10 − 0.30 1.00 − 1.25

Gabbros à Olivine et Orthopyroxène 60 − 95 70 − 91 0.10 − 0.45 0.00 − 0.50 75 − 90 0.10 − 0.45 0.00 − 0.70 1.00 − 2.50

Gabbros à Olivine, Orthopyroxène et 

Amphibole
60 − 95 68 − 82 0.25 − 0.45 0.00 − 0.20 75 − 80 0.25 − 0.45 0.00 − 0.20 1.00 − 1.50

≅ 1.00

≅ 1.00

Gabbronorites à Olivine 85 − 95 80 − 90 0.15 − 0.35 0.00 − 0.30 80 − 90 0.10 − 0.30 0.20 − 0.70 1.50 − 2.00

Gabbronorites 30 − 98 75 − 90 0.10 − 0.30 0.15 − 0.50 65 − 90 0.10 − 0.50 0.00 − 0.60 0.50 − 2.00

Gabbronorites à Amphibole 78 − 98 − − − 65 − 85 0.20 − 0.40 0.00 − 0.20 0.50 − 1.50

Gabbronorites riches en Opaques 88 − 98 − − − 55 − 65 0.40 − 0.80 ≅ 0.00 0.50 − 1.25

Norites 50 − 95 − − − 60 − 85 0.10 − 0.50 0.00 − 0.15 0.75 − 2.00

Norites riches en Amphiboles 50 − 95 − − − 55 − 75 0.20 − 0.60 ≅ 0.00 1.00 − 2.00

Norites riches en Amphiboles et en Opaques 30 − 95 − − − 50 − 60 0.40 − 0.80 ≅ 0.00 0.75 − 1.50

≅ 1.50

0.75 − 2.25

1.00 − 2.00

0.50 − 2.00

≅ 1.50

0.25 − 2.50

≅ 2.00

1.75 − 2.25

−

0.75 − 2.75

≅ 1.50

≅ 1.50

−

1.25

−

−
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Clinopyroxènes Amphiboles Magmatiques

Diabases

Xmg

72 − 85

75 − 85

83 − 85

85 − 93

87 − 90

87 − 93

90 − 93

90 − 93

90 − 93

87 − 91

89 − 91

89 − 93

> 93

−

75 − 85

≅ 87

−

−

Wo %

42 − 48

44 − 48

45 − 47

34 − 49

42 − 50

33 − 50

46 − 49

40 − 48

49 − 51

43 − 50

49 − 50

33 − 49

49 − 52

40 − 42

≅ 50

−

−

−

Cr2O3

0.05 − 0.40

0.00 − 0.80

0.05 − 0.25

0.00 − 1.00

0.20 − 1.40

0.10 − 1.10

0.60 − 1.40

0.50 − 1.00

1.00 − 1.40

0.50 − 1.20

≅ 1.20

0.60 − 1.40

< 0.10

< 0.60

≅ 0.00

−

−

−

Al203

1.00 − 4.00

1.50 − 2.50

2.00 − 2.50

0.50 − 2.50

2.00 − 2.50

0.50 − 2.50

1.75 − 2.75

1.00 − 2.75

3.50 − 4.00

3.50 − 4.00

2.50 − 3.00

1.00 − 3.50

< 0.75

1.50 − 2.50

< 0.25

−

−

−

TiO2

0.05 − 0.50

0.20 − 0.70

< 0.10

< 0.15

0.25 − 0.35

< 0.30

< 0.30

< 0.10

< 0.10

0.15 − 0.50

≅ 0.25

< 0.20

< 0.15

0.50 − 0.70

≅ 0.00

−

−

−

Na2O

0.10 − 0.30

0.20 − 0.30

0.20 − 0.30

< 0.20

< 0.10

< 0.20

0.10 − 0.25

< 0.10

< 0.05

0.15 − 0.30

0.10 − 0.20

< 0.20

< 0.10

0.20 − 0.35

≅ 0.10

−

−

−

Xmg

60 − 70

≅ 100

65 − 75

65 − 85

25 − 80

05 − 70

−

−

−

−

−

−

−

−

−

−

−

−

(Na+K)A

0.55 − 0.70

0.00 − 0.70

0.30 − 0.60

0.00 − 0.10

0.00 − 0.70

0.10 − 0.50

−

−

−

−

−

−

−

−

−

−

−

−

8-Si

1.50 − 1.90

0.00 − 1.50

1.55 − 1.80

0.50 − 0.75

0.30 − 1.75

1.00 − 1.75

−

−

−

−

−

−

−

−

−

−

−

−

Xmg*

0.70 − 0.80

> 0.95

0.80 − 0.95

0.80 − 0.90

0.55 − 1.00

0.10 − 0.80

−

−

−

−

−

−

−

−

−

−

−

−Gabbros 

Gabbros à Amphibole

Webstérites à Plagioclase

Webstérites

Webstérites à Olivine

Clinopyroxénites

Clinopyroxénites à Olivine

Orthopyroxénites

Orthopyroxénites à Olivine

Werhlites

Werhlites à Plagioclase

Rubanements de pyroxènes

Diorites et Granodiorites

≅ 92 ≅ 48 0.60 − 0.80 2.50 − 2.90 ≅ 0.70 ≅ 0.35 − −−−Dunites à Plagioclase

87 − 91 34 − 48 0.80 − 1.40 2.50 − 2.50 0.10 − 0.25 0.20 − 0.40 80 − 90 0.40 − 0.651.60 − 1.750.90 − 1.00Dunites à Plagioclase et Pyroxène

≅ 90 36 − 38 1.10 − 1.30 2.00 − 3.00 0.10 − 0.40 0.20 − 0.45 − −−−Harzburgites à Plagioclase

88 − 92 37 − 47 0.40 − 1.40 2.00 − 3.00 0.40 − 0.70 0.15 − 0.25 − −−−Harzburgites à Plagioclase et Pyroxène

88 − 93 34 − 49 0.60 − 1.00 2.00 − 3.00 0.10 − 0.40 0.10 − 0.40 80 − 90 0.30 − 0.901.30 − 1.800.90 − 1.00Troctolites 

80 − 90 32 − 50 0.60 − 1.40 2.00 − 4.00 0.05 − 0.40 0.15 − 0.40 80 − 90 0.45 − 0.751.40 − 2.000.90 − 0.98Troctolites à Clinopyroxène

80 − 90 38 − 52 0.00 − 1.10 1.80 − 3.50 0.00 − 0.80 0.20 − 0.50 75 − 92 1.25 − 2.000.40 − 0.800.80 − 1.00Gabbros à Olivine 

80 − 87 45 − 48 0.20 − 0.50 1.80 − 3.50 0.30 − 1.10 0.25 − 0.50 70 − 85 1.40 − 1.800.45 − 0.700.80 − 0.90Gabbros à Olivine et Amphibole

80 − 85 42 − 48 0.20 − 1.00 2.00 − 3.00 0.05 − 1.00 ≅ 0.50 ≅ 85 1.50 − 1.800.45 − 0.600.85 − 0.90Gabbros à Olivine riches en Opaques

77 − 90 34 − 49 0.00 − 1.10 2.00 − 3.00 0.00 − 1.20 0.10 − 0.40 80 − 90 1.15 − 1.750.30 − 0.600.85 − 0.95Gabbros à Olivine et Orthopyroxène

77 − 87 46 − 48 0.05 − 0.80 2.00 − 3.00 0.15 − 0.75 0.30 − 0.45 75 − 85 1.50 − 1.800.50 − 0.700.75 − 0.90
Gabbros à Olivine, Orthopyroxène et 

Amphibole

80 − 90 34 − 48 0.40 − 0.80 2.00 − 3.00 0.15 − 0.40 0.10 − 0.20 − −−−Gabbronorites à Olivine

70 − 90 34 − 50 0.00 − 0.60 1.00 − 3.00 0.00 − 0.50 0.05 − 0.30 50 − 92 0.00 − 0.700.25 − 1.600.75 − 1.00Gabbronorites 

75 − 85 46 − 48 0.00 − 0.40 0.50 − 2.50 0.00 − 0.40 0.10 − 0.30 50 − 85 0.10 − 0.600.50 − 1.750.70 − 0.98Gabbronorites à Amphibole

≅ 90 42 − 46 ≅ 0.40 0.50 − 2.00 0.10 − 0.20 0.05 − 0.20 30 − 65 0.05 − 0.301.00 − 1.100.50 − 0.70Gabbronorites riches en Opaques

− − − − − − 60 − 75 0.00 − 0.300.10 − 1.500.65 − 0.95Norites 

− − − − − − 60 − 70 0.20 − 0.601.00 − 1.600.75 − 0.95Norites riches en Amphiboles

− − − − − − 60 − 70 0.00 − 0.100.75 − 1.000.80 − 0.85Norites riches en Amphiboles et en Opaques

Trondhjémites et Tonalites

Plagioclasites
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`aZAc'ZAg'YxZAc!VCc'_RY¸`a�'dS`aZ�X'ZAwx�'i�VC\Rdf_#bAi�VCw[ZAwWZ�`x�*_Rc'b�`adf_Rc�X'g �����8X'ZAwxbAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAw �¥ºR_RdfYK�-\Rg'Y[ZAw
��QmsR»70#��Q �R� 0#��Q ��� 0+��Q �+s]Z�`K��Q �=|��´Q��x_C`zVCnynyZAc=`(0=X-VCc'whifZAw¨��VCnydfififZAw�X'ZAwh`aY[_#b�`a_RifdS`aZAw�Z�`WX'ZAwh\=VC�'�'Y[_Rw
¡Vq_RifdSº#dfc'Z�0RifZK`zVCg#µyX'Z~`adS`zVCc'Z~X-VCc'whifZAw�bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwWVCg'\RnyZAc=`aZx\Rif_R�-VCifZAnyZAc=`¨if_RY[w[e+g'ZxifZ������
X'dfnydfc+g'Z¨bCj ZAw¸`¸�A¡V5�¾X'dfY[ZWVNºRZAbWifZ¨`zVCg#µGX'ZhX'dS¿x^ZAY[ZAc'bAd�V<`adf_Rc
0��'YaV<`adfe+g'ZAnyZAc=`�bAZAi�Vxw[df\Rc'dS�-Z�e+g?j dfi+ZAw¸`��'ifg'w
^ZAifZ�º¨^ZxX-VCc'w¨ifZAw¨\=VC�'�'Y[_RwI¡V]_RifdSº#dfc'ZWe+g'ZxX-VCc'w�ifZAw�`aY[_#b�`a_RifdS`aZAwx¡V]bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'Zx_/¡g¤dfi'ZAw¸`��'ifg'w¨�-VCg�`
e+g'ZIX-VCc'whifZAw�`aY[_#b�`a_RifdS`aZAw¨�'g'Y[ZAw���ikj _R�'w[ZAY¸ºCV<`adf_RcoX'ZvikjM^Z�ºR_Rifg�`adf_RcyX'ZAwh`aZAc'ZAg'Y[wWZAc�w[_#X'dfg'n�X-VCc'wWifZAw
bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'ZAwJVCn�¡ZAc'ZyVCg#µ�n 9ZAnyZAw]bA_Rc'bAifg'w[df_Rc'wAQ"²�VCc'w]g'c'Zyif_R\Rdfe+g'Z$X'ZyX'dS¿x^ZAY[ZAc'bAd�V<`adf_Rc X?j g'c
noVC\RnoV]X'Zv`¾�#�3Z��!l /,
 0#ifZAwW\=VC�'�'Y[_Rc'_RY[dS`aZAwhw[g'dSºRZAc=`KifZAwW\=VC�'�'Y[_Rw]¡VG_RifdSº#dfc'ZxX-VCc'wWi�Vqw#^ZAY[dfZ�0�ZAififZAw
X'Z�º#YaVCdfZAc=`K�-VCY�bA_Rc'w#^ZAe+g'ZAc=`x�'Y#^ZAw[ZAc=`aZAYG¡VGi�V]�*_Rdfw�g'c �����y�'ifg'w¨��VCdf�'ifZxZ�`Wg'co`zVCg#µ8X'Zx`adS`zVCc'Zv�'ifg'w
^ZAifZ�º¨^Z¤_Rg:VCif_RY[wIg'c `zVCg#µ X'Z$`adS`zVCc'Z$�'ifg'wI��VCdf�'ifZ$VCbAbA_Rny�-VC\Rch^ZAZ¤X?j g'c�ZAc'Y[dfbz�'dfw[w[ZAnyZAc=`Gny_#X-VCi)ZAc
_Nµ#�#X'ZAw��*ZAY[Y[_<� `adS`zVCch^ZAwIZ�`´³<_Rg{ZAc�VCny�'�'df�3_RifZAw��3ifZAwI�'i�VC\Rdf_#bAi�VCw[ZAwxX'ZJ`aZAififZAwvY[_#bz�'ZAw]X'Z�º#YaVCdfZAc=`]�-VCY
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ikj VCc'ch^ZAZoP-���=ry_Rc=`�^Z�`�^ZJif_#bNVCifdfw#^ZAw~w[g'YIifZq`aZAY[YaVCdfc�\RY$9VCbAZ�¡Vog'c{Y#^ZAbAZA��`aZAg'Y]t$Q ��Q �3Q �¶ifZAw�^ZAbz�-VCc=`adfifif_Rc'w
�'ifg'w�VCc'bAdfZAc'w��'Y[_�º#dfZAc'c'ZAc=`�ZAc]`a_C`zVCifdS`�^Z�X'gqnoVCw[w[dS��X'Z��#g'noV�j dfi 0Adfifw/_Rc=`q^Z�`�^Z�if_#bNVCifdfw#^ZAw?w[g'Y�ifZAw"�'�'_C`a_Rw
V�^ZAY[dfZAc'c'ZAwqX'Z¤ifZAg'Y]w[ZAb�`aZAg'YqZ�`qifZAg'Y]bA_#_RY[X'_Rc'ch^ZAZAwqY[ZAbNVCifbAg'i�^ZAZAw8¡V��-VCY¸`adfYIX'Zy�3_Rdfc=`aw�X'ZyY#^Z���^ZAY[ZAc'bAZ
Y[ZAifZ�º¨^ZAwxVCg�t$Q ��Q �3Q-Z�`~X'Z]ikjM^ZAbz�'ZAififZ�X'ZAw~�'�'_C`a_R\RYaVC�'�'dfZAwAQ*�#g'YKifZAwKbNVCY¸`aZAwxVCdfc'w[d?_R��`aZAc+g'ZAw 0§bAZAY¸`zVCdfc'w
^ZAbz�-VCc=`adfifif_Rc'w�w[Zvif_#bNVCifdfw[ZAc=`�X-VCc'w�X'ZAw�ZAc=º#dfY[_Rc'c'ZAnyZAc=`awhbAY[g'w¸`zVCg#µoZ�`hw[ZAnJ�'ifZAc=`hVNºR_RdfY¤^Z�`�^Z~�'Y#^ZAifZ�º¨^ZAw
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Harzburgites

Lithologies crustales

Troctolites

Gabbro(norite)s à Olivine

Gabbronorites

Pyroxénites et Wehrlites

pas de filon

Faciès hydrothermaux
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�$	���� ��Q � � �8TWVCY¸`aZI\)^ZA_Rif_R\Rdfe+g'Zx\)^ZAch^ZAYaVCifZIX'Zvikj _R�'�'df_RifdS`aZ~X?jmlInoVCco_/¡g8w[_Rc=`K�'i�VCb3^ZAwh`a_Rg'whifZAwh�-if_Rc'w
^ZAbz�-VCc=`adfifif_Rc'ch^ZAwAQ5��cJY[_Rg'\RZ�0�ifZAw"��VCbAdk¡ZAw/`aY[_#b�`a_RifdS`adfe+g'ZAw��NZAcG�'ifZAg
05ifZAw"\=VC�'�'Y[_RwK¡V~_RifdSº#dfc'Z
��ZAcG_RYaVCc'\RZ�0
ifZAw¤\=VC�'�'Y[_Rc'_RY[dS`aZAw$Z�`yZAc�ºRZAY¸`(0¨ifZAw¤�=�#Y[_Nµ�^ZAc'dS`aZAwAQ�}/ZAwybA_Rc=`a_Rg'Y[wy\)^ZA_Rif_R\Rdfe+g'ZAw$X'ZAw[w[dfch^ZAwy_Rc=`�^Z�`�^Z
X'df\RdS`zVCifdfw#^ZAw]¡V$�-VCY¸`adfYKX'ZAw~bNVCY¸`aZAw~X'g 
vQ /]Qmt$Q ��Q§VCg!sR»C�¨�R�R���������Q

X-VCc'wyi�V{bAY[_:9g�`aZ
�¨bAZ�c?j ZAw¸`8�3_Rg'Y¸`zVCc=`y�-VCwyifZ�bNVCw 0¨i�V{noV��[_RY[dS`�^Z�X'Z�bAZAw ^ZAbz�-VCc=`adfifif_Rc'w¤VN�=VCc=`�^Z�`�^Z
Z�¿¶ZAb�`adSºRZAnyZAc=`J�'Y[dfw]X-VCc'wGi�V�w[ZAb�`adf_Rc:noVCc=`aZAifi�VCdfY[ZJnoVCdfw�bAZAififZ´�¾bAd�w[Zoif_#bNVCifdfwaVCdS`IZAc��*_Rc'X�X'Z %WVCX'd
w[_Rg'w¤i�V!w[ZAb�`adf_Rc�bAY[g'w¸`zVCifZ�0�i�VCe+g'ZAififZ�V<¬yZAg'YaVCc=`¤w[g'Y¤ifZAw$bAY 9Z�`aZAwyV ^Z�`�^Z�bNVCY¸`�^ZAZ�bA_RnynyZ8ifdS`a�'_Rif_R\RdfZ
X'_Rnydfc-VCc=`aZ�X'g�w[ZAb�`aZAg'YAQ

��������� � �� ;�9 8 	:0
	:065 � 	���� 
 9 8:9 
 	 �� 8 ��� 430
	:=�5@465�7@0 
 �����

Th_RnynyZhdfi+ikj VvXh^Z¾�5¡V�^Z�`�^ZhY[ZAnoVCY[e+gh^ZWw[g'Y�ifZhnoVCw[w[dS�-X'Z��#g'noV�j dfi 0�ifZAw)ifdS`a�'_Rif_R\RdfZAw?�-if_Rc'dfZAc'c'ZAw�c'ZWw[Z
Y#^ZA�-VCY¸`adfw[w[ZAc=`v�-VCwxVCi�^ZNV<`a_RdfY[ZAnyZAc=`KX-VCc'wxikj ZAw[�-VCbAZ
�¥�-\Rg'Y[Z¤PRQSP���� 0-ifZAwKbNVCY¸`aZAwx�'Y#^ZAw[ZAc=`�^ZAZAwIZAc��-\Rg'Y[ZAw
��Q � � 03��Qm»C� 0¶��Qm»#P�03��Qm»Rs70¶��Qm»C�yZ�`���Qm»<�ony_Rc=`aY[ZAc=`Ii�V¤��V��bA_Rc!X'_Rc=`IbAZAwv��VCbAdk¡ZAwvw[ZGX'dfw¸`aY[df�'g'ZAc=`Iw[g'YIi�V
w[g'Y¸��VCbAZvX'Zvikj _R�'�'df_RifdS`aZCQ"�#g'Y�ifZAwhbNVCY¸`aZAwh�'Y#^ZAw[ZAc=`�^ZAZAwKZAco�-\Rg'Y[ZAwK��Qm»R»�Z�`K��Qm»��qifZAwy^ZAbz�-VCc=`adfifif_Rc'w¨w[_Rc=`
Y[ZA\RY[_Rg'�h^ZAw]�-VCYI\RYaVCc'X'ZAwI��VCnydfififZAwxX'ZJ��VCbAdk¡ZAwIZ�`]ifZAw�±A_Rc'ZAw�_/¡g{_Rc=`{^Z�`�^Z$Y#^ZAbA_RiS`�^ZAZAw��'Y[dfc'bAdf�-VCifZAnyZAc=`
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Dunites à Plagioclase et Pyroxène

Dunites à Plagioclase

Harzburgites à Plagioclase et Pyroxène

Harzburgites à Plagioclase

Troctolites

Troctolites à Clinopyroxène
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Harzburgites

Lithologies crustales

�$	���� ��Qm»C� �JTWVCY¸`aZW\)^ZA_Rif_R\Rdfe+g'Z�\)^ZAch^ZAYaVCifZhX'ZWikj _R�'�'df_RifdS`aZ�X?jmlInoVCcG_/¡gJw[_Rc=`��'i�VCb3^ZAw)ifZAwG^ZAbz�-VCc=`adfifif_Rc'w
X'Z�`aY[_#b�`a_RifdS`aZ �x`aY[_#b�`a_RifdS`aZAw!VCgpw[ZAc'w w¸`aY[dfb�`{_Rg�¡V bAifdfc'_R�=�#Y[_Nµ¶¡ZAc'Z�Z�`!��VCbAdk¡ZAw{X?j dfny�'Y#^ZA\Rc-V<`adf_Rc?Q
}/ZAw�bA_Rc=`a_Rg'Y[w�\)^ZA_Rif_R\Rdfe+g'ZAw�X'ZAw[w[dfch^ZAw�_Rc=`�^Z�`�^Z�X'df\RdS`zVCifdfw#^ZAw ¡V��-VCY¸`adfY8X'ZAw�bNVCY¸`aZAw�X'g 
vQ /]Qmt$Q ��Q
VCg�sR»C�¨�R�R��������AQ

ifZAw]Y[_#bz�'ZAwGVC�'�-VCY¸`aZAc-VCc=`�¡V�bz�-VCe+g'Zy��VCnydfififZG_Rc=` ^Z�`�^Zyw[g'Y[ifdf\Rch^ZAZAw]�-VCY�X'ZAwq�-VCbz�+g'Y[ZAwJX'Z¤bA_Rg'ifZAg'Y[w
X'dS¿x^ZAY[ZAc=`aZAwAQ
}/ZAw¨`aY[_#b�`a_RifdS`aZAw�ZAco�-VCY¸`adfbAg'ifdfZAY�VC�'�-VCYaVCdfw[w[ZAc=`hX-VCc'w�X'ZAw�±A_Rc'ZAw�`aYA¡ZAw�if_#bNVCifdfw#^ZAZAw�X'Z~ikj _R�'�'df_RifdS`aZv�

ZAc��'Y[ZAnydfZAYGifdfZAg�VCg�b  ]g'Y$X'g�X'd�VC�'dfYqX'Z ��VCe+waVCX
0��'g'dfwJX-VCc'w$ifZAwJ�'Y[_Rif_Rc'\RZAnyZAc=`awGc'_RY[X#�¾_Rg'ZAw¸`
Z�`Iw[g'X#�¾ZAw¸`IX'ZGi�Vy±A_Rc'ZGX'd�VC�'dfY[dfe+g'Z�X-VCc'wIifZAwxnoVCw[w[dS�*wxX'Z �vV &+�'i�Z�` ��VCnoVCX �¥ºR_RdfY~�-\Rg'Y[ZAwI��Qm»C�yZ�`
�GQ � 0:�GQSP�� 0 �GQSPRPyX-VCc'wqikj VCc'c'Z´µ�Z �����"ZAc'w[g'dS`aZ�0"bAZAwGifdS`a�'_Rif_R\RdfZAwxw[ZobA_Rc'bAZAc=`aY[ZAc=`Jw[g'Yqg'c'Zy�3Z�`adS`aZ
w[g'Y¸��VCbAZJX'g{noVCw[w[dS��X'Z$°xdfiS`ad"VCg!c'_RY[X �¥�-\Rg'Y[ZAw���Qm»C� 0*�GQmsoX'ZGikj VCc'c'Z´µ�Z �����¶Z�`v�-c-VCifZAnyZAc=`(03ZAififZAw
VC�'�-VCYaVCdfw[w[ZAc=`GVCbAbAZAw[w[_RdfY[ZAnyZAc=`qX-VCc'w�bAZAY¸`zVCdfc'ZAw]±A_Rc'ZAw]X'ZAw]noVCw[w[dS�*w�X'Z ��g'w[df�'dS`(0?X'Z �]VC� %WVCX�Z�`
X'g ��VCX'd �¾¯)VN�#dfc?Q/��ifg'w]�-VCY¸`adfbAg'ifdk¡ZAY[ZAnyZAc=`(0?ifZAw�`aY[_#b�`a_RifdS`aZAwIZAc ��w[dfifi 
��'Y#^ZAw[ZAc=`zVCc=`JX'ZAw]`aZ´µ#`ag'Y[ZAw
X'ZoY[ZAbAg'dS`awJc?j VC�'�-VCYaVCdfw[w[ZAc=`$e+g'ZoX-VCc'wJifZyb  ]g'YJX'g�noVCw[w[dS�KX'Z ��VCe+waVCX?Q�}�j VC�3_Rc'X-VCc'bAZoY[ZAi�V<`adSºRZ
X'ZAwG�-if_Rc'wGX'Zo`aY[_#b�`a_RifdS`aZAw]ZAw¸`$�'ifg'wq�*_RY¸`aZ8VCg�bAZAc=`aY[Z�X'g�X'd�VC�'dfYqX'Z ��VCe+waVCX�Z�`JX-VCc'wJifZonoVCw[w[dS�
X'Z�°xdfiS`ad�e+g'Z�X-VCc'w$ifZAw¤VCg�`aY[ZAw$±A_Rc'ZAw¤Z�`$ZAififZAwJw[ZAnJ�'ifZAc=`¤Y[ZAi�V<`adSºRZAnyZAc=`$X'dfw[�3ZAY[w#^ZAZAw¤if_RY[w[e+g?j ZAififZAw
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Gabbros à Olivine 

Gabbros à Olivine et Amphibole

Gabbros à Olivine riches en Opaques

Gabbros à Olivine et Orthopyroxène

Gabbros à Olivine, Orthopyroxène et Amphibole
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56˚30 E

57˚00 E

57˚00 E

57˚30 E

57˚30 E

58˚00 E

58˚00 E

58˚30 E

58˚30 E

59˚00 E

59˚00 E

2
3
˚0
0

 N
2
3
˚3
0

 N
2
4
˚0
0

 N
2
4
˚3
0

 N
2
3
˚0
0

 N
2
3
˚3
0

 N
2
4
˚0
0

 N
2
4
˚3
0

 N

0 10 20 30 40 50 km

Harzburgites

Lithologies crustales

�$	���� ��Qm»#P �JTWVCY¸`aZW\)^ZA_Rif_R\Rdfe+g'Z�\)^ZAch^ZAYaVCifZhX'ZWikj _R�'�'df_RifdS`aZ�X?jmlInoVCcG_/¡gJw[_Rc=`��'i�VCb3^ZAw)ifZAwG^ZAbz�-VCc=`adfifif_Rc'w
X'Zv\=VC�'�'Y[_�¡Vq_RifdSº#dfc'Z]�+\=VC�'�'Y[_Rw]¡Vq_RifdSº#dfc'Z~Z�`W\=VC�'�'Y[_Rc'_RY[dS`aZAwI¡VG_RifdSº#dfc'ZKX'_Rc=`Wikj _RY¸`a�'_R�=�#Y[_Nµ¶¡ZAc'ZIZAw¸`
`zVCY[X'dS�MQ5}/ZAw)bA_Rc=`a_Rg'Y[w)\)^ZA_Rif_R\Rdfe+g'ZAw"X'ZAw[w[dfch^ZAw)_Rc=`G^Z�`�^Z�X'df\RdS`zVCifdfw#^ZAwh¡V~�-VCY¸`adfY"X'ZAw)bNVCY¸`aZAw)X'g 
vQ /]Qmt$Q ��Q
VCg�sR»C�¨�R�R��������AQ

w[_Rc=`�^ZAif_Rdf\Rch^ZAZAwqX'g�X'd�VC�'dfYAQ �xc ^ZAbz�-VCc=`adfifif_Rc:dfw[_Ri�^Z8V�^Z�`�^Z8Y#^ZAbA_RiS`�^Z8X-VCc'wJifZonoVCw[w[dS�KX'Z ��VCYaVCnyd¨Z�`
bAZ�`�^ZAbz�-VCc=`adfifif_Rc8nydfwq¡VJ�-VCY¸`(0'ikj ZAc'w[ZAnJ�'ifZ�X'ZAwKY#^ZA\Rdf_Rc'wK_/¡g�V<¬yZAg'Y[ZAc=`xifZAwh`aY[_#b�`a_RifdS`aZAwWc'Z�bA_Rg�º#Y[ZAc=`
�-VCwq�'ifg'wqX'Z�P��+
 X'Zyi�V�w[g'Y¸��VCbAZy`a_C`zVCifZ¤X'Zoikj _R�'�'df_RifdS`aZ �¥�-\Rg'Y[ZAwJ��Qm»R»�Z�`J��Qm»�� � ��� �´Q"}/ZAwGbNVCY¸`aZAw
X'ZoY#^ZA�-VCY¸`adS`adf_Rc X'ZAwJifdS`a�'_Rif_R\RdfZAw �¥�-\Rg'Y[ZAwJ��Qm»C� 0���Qm»R»�Z�`$��Qm»�����ny_Rc=`aY[ZAc=`Ge+g?j dfi�Z´µ�dfw¸`aZoX'Z¤ºCVCw¸`aZAw
±A_Rc'ZAw 0�X'Zye+g'ZAife+g'ZAwGbAZAc=`zVCdfc'ZAwGX'Z &+dfif_Rn�¡Z�`aY[ZAw]X?j _/¡g�ifZAw�`aY[_#b�`a_RifdS`aZAw]w[_Rc=`q`a_C`zVCifZAnyZAc=`qVC�'w[ZAc=`aZAw
ny_Rc=`aYaVCc=`Ie+g'Z$ifZAwvnoVC\RnoVCwxbz�-VCg'X'w�c?j _Rc=`�bAdfY[bAg'i�^ZGe+g'Z$X-VCc'wIbAZAY¸`zVCdfc'ZAwI±A_Rc'ZAw��-VCY¸`adfbAg'ifdk¡ZAY[ZAwxX'Z
ikj _R�'�'df_RifdS`aZCQ
}/ZAw~\=VC�'�'Y[_RwG¡V$_RifdSº#dfc'Zvw[Z]if_#bNVCifdfw[ZAc=`WZAw[w[ZAc=`adfZAififZAnyZAc=`~X-VCc'wKX'ZAw~±A_Rc'ZAw~�'Y[_#bz�'ZAw~X'Z]bAZAififZAwK_/¡g

w[Z�`aY[_Rg�ºRZAc=`oifZAw$`aY[_#b�`a_RifdS`aZAw �¥�-\Rg'Y[ZAwo��Qm»#P�0���Qm»R»70���Qm»�� � ���oZ�`ybNVCY¸`aZAw¤ZAc�VCc'c'Z´µ�Z ��� 0�e+g'ZAife+g'ZAw
�3_Rdfc=`awydfw[_Ri�^ZAwoVC�'�-VCYaVCdfw[w[ZAc=`oZAc �3_RY[X'g'Y[Z�X'ZAwonoVCw[w[dS�*wyX'Z3+)df±A�
0¨°vVN�#i�VN�#c Z�`8½¾�'YaV�_/¡g�VCg'bAg'c'Z
`aY[_#b�`a_RifdS`aZ�c?j V ^Z�`�^Z!Y[ZAifZ�º¨^ZAZCQ ��^ZNVCc'ny_Rdfc'w 0�i�V:noV��[ZAg'Y[Z{�-VCY¸`adfZ�X'Z{bAZAw ^ZAbz�-VCc=`adfifif_Rc'wow[Z{w[dS`ag'ZAc=`
X-VCc'wKifZAwKnoVCw[w[dS�*whX'Z]°xdfiS`ad 0��vV &+�'i 0*�#g'noV�j dfi 0 ��VCnoVCX
07��VCX'd �¾¯)VN�#dfc8Z�` �]VC� %WVCX�Z�`xVC�'�-VCYaVCdfw[w[ZAc=`
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Gabbronorites à Olivine

Gabbronorites

Gabbronorites à Amphibole

Gabbronorites riches en Opaques

Norites

Norites riches en Amphiboles

Norites riches en Amphiboles et en Opaques
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Harzburgites

Lithologies crustales

�$	���� ��Qm»Rs �JTWVCY¸`aZW\)^ZA_Rif_R\Rdfe+g'Z�\)^ZAch^ZAYaVCifZhX'ZWikj _R�'�'df_RifdS`aZ�X?jmlInoVCcG_/¡gJw[_Rc=`��'i�VCb3^ZAw)ifZAwG^ZAbz�-VCc=`adfifif_Rc'w
X'ZI\=VC�'�'Y[_Rc'_RY[dS`aZq�#\=VC�'�'Y[_Rc'_RY[dS`aZAwhZ�`Wc'_RY[dS`aZAwAQ�}/ZAwWbA_Rc=`a_Rg'Y[wW\)^ZA_Rif_R\Rdfe+g'ZAwhX'ZAw[w[dfch^ZAwK_Rc=`o^Z�`�^ZIX'df\Rd �
`zVCifdfw#^ZAwG¡V$�-VCY¸`adfYWX'ZAwxbNVCY¸`aZAw~X'g 
vQ /]Qmt$Q ��Q§VCg�sR»C�¨�R�R��������AQ

VCw[w[_#bAd�^ZAZAwKVCg#µo±A_Rc'ZAwWX?j V<¬yZAg'Y[ZAnyZAc=`KX'ZAw�`aY[_#b�`a_RifdS`aZAwAQ#}/ZAwhifdS`a�'_Rif_R\RdfZAw¨VC�'�-VCY¸`aZAc-VCc=`q¡Vqi�V]��VCnydfififZ
X'ZAw]\=VC�'�'Y[_Rwo¡V8_RifdSº#dfc'ZGw[Z$Y#^ZA�-VCY¸`adfw[w[ZAc=`qw[g'Y�X'ZAw]X'_RnoVCdfc'ZAwI�'ifg'w�i�VCY[\RZAwIe+g'Z$bAZAg#µ�_#bAbAg'�h^ZAw]�-VCY
ifZAwy^ZAbz�-VCc=`adfifif_Rc'w�X'ZIi�V]��VCnydfififZWX'ZAwh`aY[_#b�`a_RifdS`aZAw 0+ikj ZAc'w[ZAnJ�'ifZvX'ZAwKVCdfY[ZAwh_/¡goZAififZAwhV<¬yZAg'Y[ZAc=`KbA_Rg�º#Y[Z
VC�'�'Y[_Nµ�dfnoV<`adSºRZAnyZAc=`]P5» 
�¡VosR» 
�X'Z]i�VJw[g'Y¸��VCbAZ]X'Zqikj _R�'�'df_RifdS`aZCQ
}/ZAw"\=VC�'�'Y[_Rc'_RY[dS`aZAw/VC�'�-VCYaVCdfw[w[ZAc=`/`aYA¡ZAw/X'dfw[�3ZAY[w#^ZAZAw�w[g'Y/i�VWw[g'Y¸��VCbAZ�`a_C`zVCifZ�X'Z�ikj _R�'�'df_RifdS`aZ"X?jmlInoVCc
0

ZAififZAwxw[_Rc=`I�'Y#^ZAw[ZAc=`aZAw�X-VCc'wx`a_Rg'wxifZAwvnoVCw[w[dS�*w~Z�`(03w[g'YvifZAwxbNVCY¸`aZAwvX'ZAwv�-\Rg'Y[ZAwI��Qm»Rs¤Z�`I��Qm»�� ��
�� 0§ifZAw
±A_Rc'ZAwIX?j _/¡g�ZAififZAwxw[_Rc=`I`a_C`zVCifZAnyZAc=`vVC�'w[ZAc=`aZAw�w[_Rc=`IZAc���VCdS`xbAZAififZAwx_/¡g!VCg'bAg'c�^ZAbz�-VCc=`adfifif_Rc�c?j V ^Z�`�^Z
�'Y#^ZAifZ�º¨^ZCQ�²�VCc'w�ifZxXh^Z�`zVCdfi§ch^ZNVCc'ny_Rdfc'w 0=i�V]X'ZAc'w[dS`�^ZvX'ZvbAZAwhifdS`a�'_Rif_R\RdfZAw�ZAw¸`h`aYA¡ZAw���VCdf�'ifZ~X-VCc'whifZ~b  ]g'Y
X'g8X'd�VC�'dfY¨X'Z���VCe+waVCX�Z�`WX-VCc'whifZAw�±A_Rc'ZAwW�'Y[_#bz�'ZAwhX'ZAwWY#^ZA\Rdf_Rc'w�Y[dfbz�'ZAwhZAco`aY[_#b�`a_RifdS`aZAw¨Z�`h\=VC�'�'Y[_Rw
¡V _RifdSº#dfc'Z�0�ZAififZ�ZAw¸`o�-VCYyVCdfififZAg'Y[w$�-VCY¸`adfbAg'ifdk¡ZAY[ZAnyZAc=`$�*_RY¸`aZ�ZAc��h^ZAY[df�'�h^ZAY[dfZ�X'Z�bAZAwy±A_Rc'ZAwAQ��#g'YyifZ
`aZAY[YaVCdfc
0+ZAififZAwhVC�'�-VCYaVCdfw[w[ZAc=`W\)^ZA_R\RYaVC�'�'dfe+g'ZAnyZAc=`WVCw[w[_#bAd�^ZAZAwKVCg#µo�=�#Y[_Nµ�^ZAc'dS`aZAwWZ�`Wdfi§c?j ZAw¸`K�-VCwhYaVCY[Z
X'Zx`aY[_Rg�ºRZAYWbAZAwWX'ZAg#µ8`¾�#�3ZAwWifdS`a�'_Rif_R\Rdfe+g'ZAw�w[g'YWg'c8n 9ZAnyZvV<¬yZAg'Y[ZAnyZAc=`(0�bAZIY#^ZAw[g'iS`zV<`Ww[ZvbA_Rc��-Y[nyZ
w[g'Y�ifZAw�bNVCY¸`aZAw�X'ZWikjmlInoVCcG_/¡gJifZAw��=�#Y[_Nµ�^ZAc'dS`aZAw�w[_Rc=`�`a_Rg�`�VCg'w[w[d'X'dfw[�3ZAY[w#^ZAZAw¨e+g'ZWifZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAw
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�$	���� ��Qm»C� �JTWVCY¸`aZW\)^ZA_Rif_R\Rdfe+g'Z�\)^ZAch^ZAYaVCifZhX'ZWikj _R�'�'df_RifdS`aZ�X?jmlInoVCcG_/¡gJw[_Rc=`��'i�VCb3^ZAw)ifZAwG^ZAbz�-VCc=`adfifif_Rc'w
X'Z��=�#Y[_Nµ�^ZAc'dS`aZ¤�'bAifdfc'_R�=�#Y[_Nµ�^ZAc'dS`aZAw 0'_RY¸`a�'_R�=�#Y[_Nµ�^ZAc'dS`aZAw 0 %hZA�'w¸`�^ZAY[dS`aZAw~Z�`�%hZAY[�'ifdS`aZAwKw[_Rg'wW�*_RY[nyZIX'Z
�-if_Rc'wh_Rg8X'ZvY[g'�-VCc'ZAnyZAc=`NQ'}/ZAwWbA_Rc=`a_Rg'Y[wW\)^ZA_Rif_R\Rdfe+g'ZAwhX'ZAw[w[dfch^ZAwW_Rc=`8^Z�`�^ZvX'df\RdS`zVCifdfw#^ZAwI¡VG�-VCY¸`adfY�X'ZAw
bNVCY¸`aZAw~X'g 
vQ /]Qmt$Q ��Q§VCg�sR»C�¨�R�R��������AQ

Z�`xw[_Rc=`ve+g-VCw[dfnyZAc=`vVC�'w[ZAc=`aZAwvX'Zqi�V$±A_Rc'ZqX'd�VC�'dfY[dfe+g'ZIX'Z ��VCe+waVCX!VCdfc'w[d/e+g'ZqX'ZAwvVCg�`aY[ZAwx±A_Rc'ZAw$¡V
`aY[_#b�`a_RifdS`aZCQ+²�VCc'w�bAZAwWX'ZAY[c'dk¡ZAY[ZAwWY#^ZA\Rdf_Rc'w 0+ifZAw�YaVCY[ZAwW�=�#Y[_Nµ�^ZAc'dS`aZAwo^ZAbz�-VCc=`adfifif_Rc'ch^ZAZAwWV<¬yZAg'Y[ZAc=`Kw[_Rg'w
�*_RY[nyZxX'ZvY[g'�-VCc'ZAnyZAc=`NQ'��c�X'ZA�'_RY[whX'ZIbAZAwWY#^ZA\Rdf_Rc'w 0+i�VqX'ZAc'w[dS`�^ZIX'Zv�=�#Y[_Nµ�^ZAc'dS`aZAw~VC�'�-VCYaV-9<S`�\Rif_R�-V5�
ifZAnyZAc=`)�'_Rny_R\'¡ZAc'Z�w[g'Y)ikjmlInoVCcqbAZhe+g'd+��VCdS`�X'ZWbAZ�`¾�#�3ZhifdS`a�'_Rif_R\Rdfe+g'Z�ifZ¨`¾�#�3ZWifZ��'ifg'w�bA_Rg'YaVCnynyZAc=`
Y[ZAc'bA_Rc=`aY#^Z8X-VCc'wJi�V�w[ZAb�`adf_Rc�noVCc=`aZAifi�VCdfY[Z$X'ZoikjmlInoVCc?Q�}/ZAwG\=VC�'�'Y[_Rc'_RY[dS`aZAwGZ�`J�=�#Y[_Nµ�^ZAc'dS`aZAw$w[_Rc=`
w[d$^Z�`aY[_RdS`aZAnyZAc=`]VCw[w[_#bAd�^ZAZAwqw[g'Y]ifZJ`aZAY[YaVCdfc e+g?j dfi�ZAw¸`qX'd
�ybAdfifZ$X'Z¤w#^ZA�-VCY[ZAYqX'ZAg#µ ±A_Rc'ZAwqX'dfw¸`adfc'b�`aZAw 0
g'c'Z$_/¡g!ifZAwI\=VC�'�'Y[_Rc'_RY[dS`aZAwIw[ZAYaVCdfZAc=`]i�Vy��VCnydfififZ]ifdS`a�'_Rif_R\Rdfe+g'Z]�'Y[dfc'bAdf�-VCifZqZ�`]ikj VCg�`aY[ZJ_/¡g!ifZG��VCbAdk¡ZAw
X'_Rnydfc-VCc=`�w[ZAYaVCdS`]ifZAw��=�#Y[_Nµ�^ZAc'dS`aZAw 0�X-VCc'w]e+g'ZAife+g'ZAwqYaVCY[ZAw�w[ZAb�`aZAg'Y[wGX'Z$��VCdf�'ifZAwIw[g'Y¸��VCbAZAwqX'ZAw]�=�=�
Y[_Nµ�^ZAc'dS`aZAwxg'c'dfe+g'ZAnyZAc=`I_Rc=`�^Z�`�^Z ^ZAbz�-VCc=`adfifif_Rc'ch^ZAZAw~noVCdfwKbAZAwv±A_Rc'ZAwxY[ZA�'Y#^ZAw[ZAc=`aZAc=`]ny_Rdfc'wKX'ZyP�� 

X'Z¤i�Vow[g'Y¸��VCbAZ¤X'Z¤ikj _R�'�'df_RifdS`aZ]`zVCc'X'dfwIe+g'Zyikj VCw[w[_#bAd�V<`adf_Rc�\=VC�'�'Y[_Rc'_RY[dS`aZ��!�=�#Y[_Nµ�^ZAc'dS`aZ¤bA_Rg�º#Y[ZoVCg
ny_Rdfc'w~»C� 
�X'Z]bAZ�`[`aZqw[g'Y¸��VCbAZCQ
}"V�±A_Rc'Z{¡V�`aY[_#b�`a_RifdS`aZ$Z�`G\=VC�'�'Y[_�¡V�_RifdSº#dfc'ZJX'g:X'd�VC�'dfY�X'Z ��VCe+waVCX:w[Zo�'Y[_Rif_Rc'\RZ¤X'_Rc'by�'dfZAc
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Diopsidites et gabbros hydrothermaux
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�$	���� ��Qm»<� �JTWVCY¸`aZW\)^ZA_Rif_R\Rdfe+g'Z�\)^ZAch^ZAYaVCifZhX'ZWikj _R�'�'df_RifdS`aZ�X?jmlInoVCcG_/¡gJw[_Rc=`��'i�VCb3^ZAw)ifZAwG^ZAbz�-VCc=`adfifif_Rc'w
VC�'�-VCY¸`aZAc-VCc=`�VCg#µ ��VCbAdk¡ZAwoifZAwony_Rdfc'wybA_RnynJg'c'w��hVCny�'�'df�3_Rif_RifdS`aZAw 0)X'd�VC�-VCw[ZAw 0hX'df_RY[dS`aZAw 0¨\RYaVCc'_<�
X'df_RY[dS`aZAw 0C�'i�VC\Rdf_#bAi�VCw[dS`aZAw 05\RYaVCc'dS`aw�Z�`���VCbAdk¡ZAw��=�#X'Y[_C`a�'ZAY[noVCg#µ¶Q+}/ZAw�bA_Rc=`a_Rg'Y[w¨\)^ZA_Rif_R\Rdfe+g'ZAw�X'ZAw[w[dfch^ZAw
_Rc=`�^Z�`�^Z]X'df\RdS`zVCifdfw#^ZAw]¡V$�-VCY¸`adfYWX'ZAwxbNVCY¸`aZAw~X'g 
vQ /]Qmt$Q ��Q§VCg�sR»C�¨�R�R��������AQ

VCg!c'_RY[X#�¾_Rg'ZAw¸`�Z�`]VCg{w[g'X#�¾ZAw¸`�X'g{noVCw[w[dS�¨X'Z �#g'noV�j dfi"X-VCc'wIg'c'ZJX'dfY[ZAb�`adf_Rc!�-VCYaVCifik¡ZAifZ8¡VobAZAififZGX'g
bA_Rny�'ifZ´µ�Z��-if_Rc'dfZAc��'ikj ZAc'w[ZAnJ�'ifZ]X'ZAwx±A_Rc'ZAwxY[dfbz�'ZAw~ZAc�`aY[_#b�`a_RifdS`aZAwKVCg�`a_Rg'Y~X'Z]i�V$Y#^ZA\Rdf_Rc�X'Z ��VCeR�
waVCX8X'ZAw[w[dfc'Z]VCdfc'w[d§g'c'ZIifZAc=`adfififZ~X?j _RY[dfZAc=`zV<`adf_Rcyny_��RZAc'c'Z 
 P��R�qwAjM^Z�`aZAc'X-VCc=`~w[g'YWg'c'ZvbAZAc=`zVCdfc'ZIX'Z
&+dfif_Rn�¡Z�`aY[ZAw 0'i�VJX'dfw[�3_Rw[dS`adf_Rc�VCb�`ag'ZAififZ�X'ZAwK�-if_Rc'w~Y[Z -/¡Z�`aZqifZ�Xh^Z�ºRZAif_R�'�3ZAnyZAc=`xX?j g'c�bA_Rg'YaVCc=`vVCw[bAZAc#�
X-VCc=`InoVCc=`aZAifi�VCdfY[Z8¡Voikj VC�'if_RnJ��X?j g'c'ZJ±A_Rc'ZJX'ZJX'd�VC�'dfY[dfw[nyZCQ§}/ZAwve+g'ZAife+g'ZAw!^ZAbz�-VCc=`adfifif_Rc'wxY#^ZAbA_RiS`�^ZAw
X-VCc'w]ifZAw�noVCw[w[dS�*wIX'Z ��g'w[df�'dS`(0 �]VC� %WVCX Z�` ��VCX'd �¾¯)VN�#dfc{ny_Rc=`aY[ZAc=`{^ZA\=VCifZAnyZAc=`]g'c�VCifdf\Rc'ZAnyZAc=`
X-VCc'w$g'c'Z�X'dfY[ZAb�`adf_Rc��-VCYaVCifik¡ZAifZye+g'dK�3_Rg'Y[YaVCdS`�9Z�`aY[Z�w[df\Rc'dS�-bNV<`adS�~X?j g'c�waVCg�`¤X'Z�X'_RY[waVCifZ
��X-VCc'w$ifZ
noVCw[w[dS�¨X'Z¤°xdfiS`ad 0§g'c'Z$Y#^ZA�-VCY¸`adS`adf_Rc!bA_Rc'bAZAc=`aY[dfe+g'Z¤X'ZAwI�-if_Rc'wIw[dfnydfi�VCdfY[Z8¡V8bAZAififZG_R�'w[ZAY¸º¨^ZAZyX-VCc'w�i�V
±A_Rc'Z�X'Z ��VCe+waVCX�`�^ZAny_Rdf\Rc'Z�X'Z�i�V{�'Y#^ZAw[ZAc'bAZ�X?j g'c'Z�±A_Rc'Z�X?j VCifdfnyZAc=`zV<`adf_Rc:ZAc�`a�'_Ri�^ZAdfdS`aZAw�¡V{bAZ�`
ZAc'X'Y[_RdS`(0§i�V¤��VCdf�'ifZ]Z´µ#`aZAc'w[df_Rc{i�V<`�^ZAYaVCifZ]X'g{X'_RnoVCdfc'Z]X'ZAwv`aY[_#b�`a_RifdS`aZAw~X'Z$°xdfiS`ad/�3_Rg'Y[YaVCdS`	9Z�`aY[ZJifd�^ZAZ
¡Vqg'co��VCdf�'ifZKXh^Z�ºRZAif_R�'�3ZAnyZAc=`WX'g8bA_Rg'YaVCc=`KVCw[bAZAc'X-VCc=`~VCw[w[_#bAd�^Zxe+g'd3wAj _R�'�3_Rw[Z¤¡Vqi�V �¨noV<`ag'Y[dS`�^Z 
GX'Z
bAZAifg'dv^Z�`ag'X'd�^ZIX-VCc'wKifZInoVCw[w[dS�"X'Z	�#g'noV�j dfikQ'Tvj ZAw¸`xVCg'w[w[d/bAZ�`[`aZ �/�[ZAg'c'ZAw[w[Z 
 �*bCj ZAw¸`¸�A¡V5�¾X'dfY[ZIifZv��VCdf�'ifZ



D � � EG%'45%-;C�)H�+4<�����5��£?,"�#�J2IH�+B/;<¦���9���£?,"�#�J�=�y4�H�"��%'4��5�¥�5�*B3>

Harzburgites

Lithologies crustales
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Zones à Pyroxénites (± associées à des

Gabbronorites).

Zones à Gabbronorites.

Zones à Gabbro(norite)s à Olivine

Zones à Troctolites

�$	���� ��Qm»R» ��TWVCY¸`aZ \)^ZA_Rif_R\Rdfe+g'Z \)^ZAch^ZAYaVCifZ X'Zpikj _R�'�'df_RifdS`aZ�X?jmlInoVCc­_/¡g­w[_Rc=`�if_#bNVCifdfw#^ZAw�ifZAw
^ZAbz�-VCc=`adfifif_Rc'w"�'Y#^ZAi�^Z�º¨^ZAw��-VCY/��VCnydfififZ)X'Z¨��VCbAdk¡ZAw 05ifZAw"±A_Rc'ZAw)_/¡g]w[Z�bA_Rc'bAZAc=`aY[ZAc=`�ifZAw�^ZAbz�-VCc=`adfifif_Rc'w/X?j g'c'Z
��VCnydfififZ�ifdS`a�'_Rif_R\Rdfe+g'Z�X'_Rc'ch^ZAZWw[_Rc=`�nydfw[ZAw�ZAc:^Z�º#dfX'ZAc'bAZh�-VCY�X'ZAw��-VCbz�+g'Y[ZAw�X'ZhbA_Rg'ifZAg'Y �*Y[_Rg'\RZh�3_Rg'Y
i�Vx��VCnydfififZ¨X'ZAw�`aY[_#b�`a_RifdS`aZAw��<�'ifZAg$�3_Rg'Y�i�Vx��VCnydfififZ¨X'ZAw�\=VC�'�'Y[_Rwx¡VI_RifdSº#dfc'Z
�<_RYaVCc'\RZW�3_Rg'Y�i�Vx��VCnydfififZ
X'ZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAw��<ºRZAY¸`¨�3_Rg'Y�i�Vx��VCnydfififZ¨X'ZAw��=�#Y[_Nµ�^ZAc'dS`aZAwAQ+¯�_Rg'w�ifZAwG^ZAbz�-VCc=`adfifif_Rc'w)w[_Rc=`¨Y[ZA�3_RY¸`�^ZAw
w[g'YhbAZ�`[`aZIbNVCY¸`aZCQ�}/ZAwhbA_Rc=`a_Rg'Y[wW\)^ZA_Rif_R\Rdfe+g'ZAw�X'ZAw[w[dfch^ZAwW_Rc=`o^Z�`�^ZvX'df\RdS`zVCifdfw#^ZAwv¡Vq�-VCY¸`adfY�X'ZAwWbNVCY¸`aZAwhX'g

vQ /]Qmt$Q ��Q§VCg�sR»C�¨�R�R���������Q

Xh^Z�ºRZAif_R�'�3ZAnyZAc=`oX'g bA_Rg'YaVCc=`ynoVCc=`aZAifi�VCdfY[Zow[_Rg'w¤ifZ�ny_R�'_ �Ge+g'dK�3ZAg�` 9Z�`aY[Z�¡V ikj _RY[df\Rdfc'ZoX'Z�ikj VC�#�
w[ZAc'bAZ¤X?j ZAny�'Y[ZAdfc=`aZ$w¸`aY[g'b�`ag'YaVCifZ$bAi�VCdfY[ZGX?j g'c X'd�VC�'dfYvX-VCc'w�ifZJnoVCw[w[dS�¨X'Z¤°xdfiS`adkQ¶t�if_R�-VCifZAnyZAc=`(03i�V
Y#^ZA�-VCY¸`adS`adf_Rcy\)^ZA_R\RYaVC�'�'dfe+g'Zv`aZAc'X�¡VGbA_Rc��-Y[nyZAYWifZAwhY#^ZAw[g'iS`zV<`awhXh^Z¾�5¡VJ_R��`aZAc+g'wWZ�`Ki�VqX'dfw¸`adfc'b�`adf_RcyXh^Z¾�5¡V
��VCdS`aZxZAc=`aY[ZIifZAw�X'ZAg#µ8w#^ZAY[dfZAwWnoVC\RnoV<`adfe+g'ZAw 0=ifZAwh\=VC�'�'Y[_Rw]¡Vq_RifdSº#dfc'Z~w[_Rc=`W\)^ZAch^Z�`adfe+g'ZAnyZAc=`~VCw[w[_#bAd�^ZAw
VCg#µ]`aY[_#b�`a_RifdS`aZAw/`zVCc'X'dfw"e+g'ZhifZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAw�wAj VCw[w[_#bAdfZAc=`�VCg#µq�=�#Y[_Nµ�^ZAc'dS`aZAwAQ=Th_Rny��`aZ¨`aZAc+gJX'Zhi�V
w[g'Y¸��VCbAZvbA_Rg�ºRZAY¸`aZv�-VCY�i�V]w#^ZAY[dfZx\=VC�'�'Y[_Rc'_RY[dS`aZ �$�=�#Y[_Nµ�^ZAc'dS`aZI�-VCY�YaVC�'�3_RY¸`�¡V]bAZAififZx_#bAbAg'�h^ZAZv�-VCY�ifZAw
��VCnydfififZAw)X'ZAw�`aY[_#b�`a_RifdS`aZAw�Z�`�X'ZAw�\=VC�'�'Y[_Rc'_RY[dS`aZAw 0RifZAw��-VCY[±A�'g'Y[\RdS`aZAw¨X?jmlInoVCc¤w[_Rc=`�ZAw[w[ZAc=`adfZAififZAnyZAc=`
�W�-VCY[bA_Rg'Y[g'ZAw�
¤�-VCY~X'ZAw~noVC\RnoVCwWX'Z�`¾�#�3Zqe+g-VCY¸`a±A_<� `a�'_Ri�^ZAdfdS`adfe+g'ZAw]¡VyVCc'Xh^ZAw[dS`adfe+g'ZAwAQ
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Composition d'un liquide basaltique produit par fusion partielle d'une lherzolite à spinelle (Presnall et al., 1978).
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Composition d'un liquide basaltique produit par fusion partielle d'une lherzolite à spinelle (Presnall et al., 1978).
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Sills dans les dunites (Suma’il) ;
Korenaga and Kelemen, 1997

Gabbros lités (Hilti) ;
Ernewein, 1987

Gabbros lités (Sarami) ;
Ernewein, 1987

Gabbros lités (Rustaq) ;
Ernewein, 1987

Ultrabasites intrusives (Hilti) ;
Ernewein, 1987

Ultrabasites intrusives (Sarami) ;
Ernewein, 1987

Ultrabasites intrusives (Rustaq) ;
Ernewein, 1987

Gabbros intrusifs (Hilti) ;
Ernewein, 1987

Gabbros isotropes (Hilti) ;
Ernewein, 1987

Diorites-Plagiogranites (Hilti) ;
Ernewein, 1987

Gabbros lités (Wadi Shafan) ;
Browning, 1982

Gabbros lités (Wadi Bani-Karus) ;
Browning, 1982

Gabbronorites laminées (Wadi Haymiliyah) ;
Lachize et al., 1996

Domaine des lithologies hydrothermales

Domaine des gabbronorites

Domaine des gabbros à olivine

Domaine des troctolites

Gabbros de la section crustale
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Gabbros de la 

section crustale

Domaine des lithologies
hydrothermales

Domaine des gabbronorites

Domaine des gabbros à olivine
Domaine des troctolites

Domaine des pyroxénites

Filons dans la section
mantellaire d'Oman

Sills dans les dunites (Suma’il) ;
Korenaga and Kelemen, 1997

Gabbros lités (Hilti) ;
Ernewein, 1987

Gabbros lités (Sarami) ;
Ernewein, 1987

Gabbros lités (Rustaq) ;
Ernewein, 1987

Ultrabasites intrusives (Hilti) ;
Ernewein, 1987

Ultrabasites intrusives (Sarami) ;
Ernewein, 1987

Ultrabasites intrusives (Rustaq) ;
Ernewein, 1987

Gabbros intrusifs (Hilti) ;
Ernewein, 1987

Gabbros isotropes (Hilti) ;
Ernewein, 1987

Diorites-Plagiogranites (Hilti) ;
Ernewein, 1987

Gabbros lités (Wadi Shafan) ;
Browning, 1982

Gabbros lités (Wadi Bani-Karus) ;
Browning, 1982

Gabbronorites laminées (Wadi Haymiliyah) ;
Lachize et al., 1996
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�3_Rdfc=`awKdfc=`aZAY[n�^ZAX'd�VCdfY[ZAwWZAc=`aY[ZqifZAwKX'ZAg#µ�`aZAc'X-VCc'bAZAwxw[_Rg'ifdf\Rc'Z�ifZ�bAif_Rdfw[_Rc'c'ZAnyZAc=`~ZAc=`aY[Z]ZAg#µ¶Q
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�=�#Y[_Nµ�^ZAc'dS`aZAwWX-VCc'whi�V]w[ZAb�`adf_Rc8bAY[g'w¸`zVCifZ�^Z�`ag'X'd�^ZAZ�0#ifZAw�Y#^ZA\Rdf_Rc'w�X'Z ��VCYaVCnyd-Z�`K°vVN�#i�VN�#c�^Z�`zVCc=`/�[g'w¸`aZ´�
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    Xmg du liquide à l’équilibre calculé à partir des Cpx
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Coefficient de corrélation :   0.8979
Équation de la droite de corrélation : y = 0.9130x + 7.8949
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    Xmg du liquide à l’équilibre calculé à partir des Opx

Coefficient de corrélation :   0.9658
Équation de la droite de corrélation : y = 1.0621x + 0.3120
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Liquides à l'équilibre avec les clinopyroxénites
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LaN CeN PrN NdN SmN EuN GdN TbN DyN HoN ErN TmN YbN LuN

C
/C
h

00 FZ 29

00 WT 47a

97 M 35

97 MCT 3

99 NA 19a

99 RU 57a

99 RU 58

99 RU 62
(a)

Liquides à l'équilibre avec les clinopyroxénites

LaN CeN PrN NdN SmN EuN GdN TbN DyN HoN ErN TmN YbN LuN

00 FZ 26

00 FZ 32a

97 NA 1

00 SS 7b
(b)
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Basaltes océaniques (20285 échantillons)
Famille des troctolites (89 échantillons)
Famille des gabbros à olivine + Troctolites à Cpx (323 échantillons)
Famille des gabbronorites (294 échantillons)
Famille des pyroxénites (293 échantillons)
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Basaltes océaniques (20285 échantillons)
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Basaltes océaniques (20285 échantillons)

Famille des troctolites (89 échantillons)

Famille des gabbros à olivine + Troctolites à Cpx (277 échantillons)

Famille des gabbronorites (176 échantillons)

Faciès granitiques (119 échantillons)
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Familles lithologiques

Gabbros à Amphibole

Gabbros

Dunites à Plagioclase et Pyroxène

Dunites à Plagioclase

Harzburgites à Plagioclase et Pyroxène

Harzburgites à Plagioclase

Troctolites 

Troctolites à Clinopyroxène

Gabbros à Olivine 

Gabbros à Olivine et Amphibole

Gabbros à Olivine riches en Opaques

Gabbros à Olivine et Orthopyroxène

Gabbros à Olivine, Orthopyroxène et Amphibole

Gabbronorites à Olivine

Gabbronorites 
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Norites 

Norites riches en Amphiboles

Norites riches en Amphiboles et 
en Opaques

Webstérites à Plagioclase
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Clinopyroxénites 

Clinopyroxénites à Olivine

Orthopyroxénites 

Orthopyroxénites à Olivine
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Wehrlites 

Wehrlites à Plagioclase

Diopsidites et gabbros hydrothermaux

Fonds géologiques et pendages
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Lithologies crustales

Troctolites

Gabbros à olivine
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Pyroxénites
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