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Abstract: Amphiboles are one of the major minerals in metabasic 
rocks in greenshist to upper amphibolite facies. Amphiboles have 
variable chemical composition, therefore, various elements with 
different ionic charge and radius can intering into their structure that 
occupy special mineralogical sites. There are some elements in 
amphiboles which are sensitive to the changes of pressure and 
temperature. The important elements from this points of veiws are Al, 
Na, Ti and Ca. Once that pressure and temperature of metamorphism 
is determined, the type of metamorphism can be distinguished. On this 
basis, we studied metabasic rocks of north and northwest of khoy 
township in north-west (NW) Iran. Geothermobarometry estimation 
indicates that amphiboles have crystallized at temperatures between 
550OC and 680OC and pressures between 4.5 and 7 kbars. Therefore, 
metamorphism in the Khoy area was low to medium grade.   
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Na+K on A U/TZ^ U/ZU^ U/V_^ U/T"_ U/UU_ U/V"V U/ZUT U/VYU 

Sum L @/E?B B/HCE @/EB0 @/0EE @/DD- @/0EE B/H@? @/-?H 

Alvi U/TUU U/W"" U/VY^ U/YTU U/��V U/TV_ U/Z^_ U/TVT 
Mg/(Mg+Fe+2) U/T_U U/Y_U U/TT" U/TZ" U/V^U U/TZT U/Y_T U/TZW 

name pargasite Ferroparg-
asite

pargasite pargasite actinolite pargasite Ferroparg-
asite

pargasite

:
�A ;����"
elements E1 E2 core E2 rim E3 core E3 rim E4 core E4 rim E5 core E5 rim 

Si V/YU_ V/T�V Z/�W� V/V_Y Z/_Y" V/YZ Z/__ V/Y"W Z/"UU 
Al �/T^_ �/YWY U/W�^ �/_VV U/VTW �/T_ U/VTV �/TZ" U/WUU 

Sum T D/EEE D/EEE D/EEE D/EEE D/EEE D/EEE D/EEE D/EEE D/EEE 
Al U/ZUT U/V^Y U/YUV U/V_Y U/_U^ U/ZYZ U/_�W U/Z_" U/__Y 
Ti U/��Y U/U^_ U/UVY U/UWT U/UTU U/��U U/UYT U/�UZ U/UTU 
Cr U/U�Y U/UUU U/U�U U/UUY U/UUW U/U�UY U/UUU U/UUZ U/UU_ 
Fe3 U/"U" U/�VW U/�W_ U/�W_ U/�TU U/�_^ U/�V_ U/""T U/�W" 
Mg "/"^Y "/_ZY "/^UW "/Y_� _/UU" "/"V� "/^__ "/_W^ "/^V^ 
Fe+2 �/VZ� �/VZU �/Y_U �/VV_ �/YWU �/Z"^ �/TY� �/TYU �/YV� 
Mn U/UUU U/UUU U/UUU U/UUU U/UUU U/UUU U/UUU U/UUU U/UUU 

Sum C C/EEE C/EEE C/EEE C/EEE C/EEE C/EEE C/EEE C/EEE C/EEE 
Fe+2 U/U_W U/U�Y U/ .UUV  U/UVT U/UY" U/U__ U/UYW U/U�Z U/UVY 
Mn U/UYW U/UYZ U/UYV U/U�V U/U_^ U/UYW U/Y"U U/U_W U/U_Y 
Ca �/WW" �/W^W �/WYZ �/WWZ �/WVY �/WZV �/WV" �/WTV �/WWU 
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�(�@
9�� 
 ,�*%
 $��� �,5*5@ �TY

Na U/U_" U/UY" U/UZY U/U_" U/UTT U/UYY U/UYW U/UW^ U/U""
SumB 0/EEE 0/EEE 0/EEE 0/EEE 0/EEE 0/EEE 0/EEE 0/EEE 0/EEE

Na U/_UT U/_U_ U/�UV U/"VW U/�U^ U/"ZV U/�U� U/"W_ U/�TZ 
K U/�ZU U/�Z_ U/UVU U/"_W U/_VU U/�ZZ U/U_" U/�^^ U/UYT 

total -C/@HC -C/@HH -C/-AC -C/@EH -C/-@A -C/@C0 -C/-BB -C/@D0 -C/0E0 

Ca+Na on B �/^�Y �/^YU �/^YW �/ .^�^  �/^�^ �/^�^ �/^�U �/^YT �/^U� 
Ca on B �/TT" �/W^Z �/WZY �/WWZ �/WVY �/WZV �/WV" �/WTV �/WWU 
Na on B U/U_" U/UY" U/UZY U/U_" U/UTT U/UYY U/UYV U/UW^ U/U"" 

Na+K on A U/YZT U/YZZ U/�VT U/YUZ U/�YV U/YTY U/�__ U/YW" U/"U" 
Sum L @/E@A @/E?? @/BD@ @/-H@ @/CA0 @/EA? @/CAH B/?D0 @/C0D 

Alvi U/ZUT U/V^Y U/YUV U/V_Y U/_U^ U/ZYZ U/_�W U/Z_" U/__Y 
Mg/(Mg+Fe+2) U/TZ_ U/TWT U/VV^ U/TWT U/VV^ U/TV" U/VY^ U/VUT U/VV� 

name Tscherm-
akite

Mg-hbl Mg-hbl Mg-hbl Mg-hbl Tscherm-
akite

Mg-hbl Tscherm-
akite

Mg-hbl 
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