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Fe[O] ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^
FeO ��/[� k�/[� k�/[� ]�/[� ��/[[ k�/[[ �[/[] ��/[� ��/[] [[/[[ �[/[] ��/[]
MnO [�/^ ]�/^ ��/^ [�/^ [�/^ [�/^ [^/^ []/^ [�/^ [k/^ [[/^ [�/^
MgO ^�/^ ^ ^]/^ ^�/^ ^�/^ ^[/^ �k/^ ^�/^ ^�/^ �[/� ^�/^ ^�/^
CaO ��/]] k�/]] ��/]] ��/]� ��/]� ��/]] �]/[� ��/]] �k/][ �]/]^ ��/]] [�/]]
Na[O ^[/^ ^ ^�/^ ^ ^ ^]/^ ^ ^�/^ ^[/^ ^ ^
K[O ^�/^ ^ ^ ^ ^ ^ �k/^ ^ ^ ^�/^ ^�/^ ^
Total ��/�� [�/�� k�/�� �/�� ^�/�� ^�/�� �/�^^ k/�^^ �^^ ��/�� �/�^^ �k/�^^

Si [^/] ��/] ^k/] �k/] ��/] ��/] ]�/] ]^/] ]�/] [�/] ]�/] [�/]
Ti ^^/^ ^^/^ ^^/^ ^^/^ ^^/^ ^^/^ ^^/^ ^^/^ ^k/^ �]/^ ^^/^ ^^/^
Al ��/^ �/^ �]/^ k]/^ �^/^ �]/^ ��/^ �[/^ ]�/^ �k/^ �^/^ ��/^
Cr ^ ^/^ ^^/^ ^^/^ ^ ^^/^ ^ ^ ^ ^ ^ ^

Fe+] �/� ��/� �[/� �k/� ��/� ��/� ^k/� []/� [�/� ^k/� ]�/� ��/�
Fe] �/^ �[/^ ^ ^k/^ ^k/^ ^/� k^/^ ]^/^ ]�/^ ��/^ ]^/^ [�/^
Mn ^�/^ ^[/^ ^�/^ ^�/^ ^�/^ ^�/^ ^�/^ ^�/^ ^�/^ ^�/^ ^�/^ ^�/^
Mg ^^/^ ^ ^^/^ ^^/^ ^^/^ ^^/^ ^�/^ ^^/^ ^�/^ ��/^ ^^/^ ^^/^
Ca ��/] �]/] [^/] ��/] [^/] ��/] k�/[ ^�/] ^^/] ��/[ ^�/] ^k/]

Tot. Cat �^/� ��/� k�/� �[/� �k/� �]/� ]�/� �]/� ��/� ]k/� ��/� ��/�
% Ad ]]/k� ��/k� ��/�k ^�/k� ��/�] [�/�^ ]�/�� ]^/k] ��/k� �[/�� �^/k� k�/k�
% Gr ��/[� �k/[� k]/[[ [�/[� ]]/[] ^�/[� ]�/[� ^�/[� ]^/�� ��/[[ ��/[^ �]/[^
% Sp k^/^ �[/^ ��/^ ��/^ �]/^ ��/^ �]/^ ��/^ �/^ �]/^ �k/^ ��/^
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Sample No S3 -1 S3 -2 S3 -3 S3 -4 S3 -5 S3 -6 

SiO2 y|/g| x�/gx gv/�g fe/�g xx/gw {{/gx 
TiO2 fv/f fe/f ff/ff fv/f fe/f fv/f
Al2O3 wv/e |v/g vw/f ye/f gg/� wx/e
Fe2O3 {e/v g|/e wf/w w�/{ fx/| {|/w
FeO y�/ef gw/v| ye/y{ yv/yw f�/vy ew/v� 
MnO vy/f yx/f y{/f y{/f yv/f ye/f
MgO w{/v �y/v y�/yf e�/yf ww/g xy/e
CaO yeyy yy/yy yv/yy �/yf wy/| yf/�
Na2O xg/f {v/f v|/f ex/f fw/y wx/f
K2O �v/f xx/f yg/f yv/f wg/f gv/f

H2O* |w/y |�/y fx/v fx/v |�/y |g/y
Total f�/yfe ||/yfv e{/yfe ��/yfv gy/yff vf/yfy 

No. of oxygens ve ve ve ve ve ve 
Structural formulae 

Si �v/x ev/x {g/x {v/x yx/x e{/x
Al iv gx/f wx/f fg/f fv/f {v/f wy/f
Al vi yx/f vy/f ff/ff ff/ff yw/f f�/f

Ti ff/ff ff/ff ff/ff ff/ff ff/ff ff/ff 
Fe3+ ev/f gf/f xy/f |g/f fg/y x|/f
Fe2+ {�/e x{/e y{/v |�/y xf/v e/vx 
Mn fv/f fv/f fv/f fv/f fy/y fy/f
Mg wy/f �x/f y{/v ve/v f|/y {�/f
Ca {v/y {v/y xy/y wv/y �{/y xe/y
Na vy/f vg/f f{/f yf/y ey/f vf/f
K yf/f y�/f fv/f fv/f yv/f f{/f

OH* v v v v v v
Total yg/yx vv/yx {v/yw x�/yw fv/yx fy/yx 

Calculation scheme 
Amphibole group 

(Ca+Na) (B) v v x|/y xe/y {|/y |e/y
Na (B) yx/f yx/f f{/f yf/f ey/f vf/y

(Na+K) (A) yg/f vv/f fv/f fv/f yv/f f{/f
Mg/(Mg+Fe2) ye/f ye/f g|/f �e/f v{/f vf/f
Fe3/(Fe3+Alvi) wg/f w�/f y y {w/f |e/f

Sum of S2 ye ye ye ye ye ye 

Amphibole names ferro-actinolite ferro-actinolite ferro-actinolite ferro- actinolite ferro-hornblende ferro- actinolite 

7��Iq
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��/S�=/��25*��?/��:]y{[.
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Sample No SJ-K SJ-LM SJ-LL SJ-LN SJ-LJ SJ-LO 

SiO[ ��/�[ [�/�[ k�/�� �[/�[ ^�/�] ]�/�] 
TiO[ ^ ^ ^ ^�/^ ^�/^ ^

Al2O] [�/^ [�/^ [�/^ ]k/^ []/^ �]/^
Cr[O] ^ ^ ^ ^ ^ ^
FeO [�/�^ �/�� ��/�^ k�/�� ]�/�^ [�/�^ 
MnO ]�/^ �k/^ ]�/^ ]�/^ ][/^ ]�/^
MgO �/�[ k[/�^ ]�/�� �/�� ^]/�[ �/�� 
CaO ^�/[� �[/[� ��/[� k�/[� ��/[� �/[� 
Na[O ��/^ ��/^ �[/^ []/^ �k/^ �[/^
K[O ^[/^ ^�/^ ^�/^ ^ ^�/^ ^
Total ��/�^^ [�/�^^ k�/�� �/�^^ �]/�^^ ��/�^^ 

Si �k/� ��/� ��/� ��/� ��/� ^�/[
Ti ^ ^ ^ ^^/^ ^^/^ ^
Al ^^/^ ^�/^ ^^/^ ^^/^ ^�/^ ^^/^

Fe+] ^�/^ ^�/^ ^]/^ ^�/^ ^]/^ ^
Fe+] [�/^ ][/^ ]^/^ ]�/^ [�/^ ][/^
Mn ^�/^ ^�/^ ^�/^ ^�/^ ^�/^ ^�/^
Mg k�/^ k^/^ k�/^ k[/^ k�/^ k�/^
Ca � � ��/^ ��/^ ��/^ ��/^
Na ^�/^ ^�/^ ^^/^ ^�/^ ^�/� ^^/^

Total � � � �/] �/] �
% Di �[/k� k�/�� ^�/k[ ��/k� ��/k] ^�/�^ 
% Hd ef/vf ��/ey ]k/[� |g/e| �|/vx w{/vg 
% Jo yw/w {v/yf ��/� wf/x ve/| ev/v� 
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