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Summary. Based on the results of investigations of crystalline, melt and fluid inclusions in 
quartz from the Homrat Akarem granite (Egypt), the mechanisms and forms of F fixation in 
melts and fluids are considered. The thermodynamic conditions of topaz and fluorite stability are 
estimated. A model is proposed for the formation of fluorite deposits genetically related to 
magmatic processes.
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?2@'>$;< /&2@-6$'( (7.564' / 74.E6%%6 >6&.=746%%'').

<(")-)(&"%= % ,-,&#1' 1+23.($%7. %-+2.-3450 31.6/04*7. 0B-B" /;%.&.:.
%.>648"$', 265A-'< &.=7.$6$5./ G&%764'=6$5; % 4"%72"/$;=' /&2@-6$',='
74./.>'2'%9 / :"B./.= "77"4"56 /;%.&.:. >"/26$', 74' 600.1, 0.3 L3" ' 700.1, 0.3 L3".
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/.&4A: $'<, &.$E6$54"E', /.>; /
4"%72"/6 .E6$6$" / 9–10 ="%.%.
F&%764'=6$5"29$. A%5"$./26$.
(Naney, 1983), -5. 74' 0.8 L3"
5"&'6 :4"$'5$;6 =":=; %7.%.#$;
4"%5/.4'59 >. 10–11 ="%.% P2C.
N"&'= .#4"B.=,
&4'%5"22'BA@J'6%, 4"%72"/;
$"<.>'2'%9 / A%2./',<, #2'B&'< &
$"%;J6$'@ 265A-'='
&.=7.$6$5"='.
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/%6< >.-64$'< ?"B, /&2@-",
&/"4E, 5.6. 56=764"5A4" %.2'>A%"
>.28$" #;59 6J6 $'86. K
:4"$'5$.( %'%56=6, $"%;J6$$.(
F–P2C, (4'%. 1) 74'%A5%5/'6 F 
%$'8"65 56=764"5A4A 2'&/'>A%"
74'=64$. $" 150.1, "
&4'%5"22'B"E', &/"4E" /
G&%764'=6$5"< 74' 0.3 L3"
$"-'$"65%, 74' 700.1.
N6=764"5A4" :.=.:6$'B"E''
/&2@-6$'( / &/"4E6 #2'B&" &
G&%764'=6$5"29$;= >"$$;=,
.>$"&. 56=764"5A4" %.2'>A%"
.&"B;/"65%, B$"-'5629$. $'86 – 
500–550.1.

?-@6$()#*)#&%.(,+%7 A&#0
A1-23B%% *"#$%&$-7 )#*)' #;2
B"?'&%'4./"$ %'$:6$65'-$;='
/&2@-6$',=' %.26/.:. 4"%72"/"
(>. 80 .#.% &4'%5"22'-6%&'< ?"B)
' ?2@'>$;=' /&2@-6$',=' P2C + 
1C2 / 7.B>$'< /&4"726$$'&"<
&/"4E". 146>' >.-64$'< ?"B
%.26/.:. /&2@-6$', >'":$.%5'-

4./"$; &"4#.$"5 ' 'B.54.7$;6
&4'%5"22;, 72"/26$'6 &.5.4;<
74.'%<.>'5 / '$564/"26
56=764"5A4 160–450.1,
:.=.:6$'B"E', /&2@-6$', – 
74' 500–550.1. *"/26$'6,
.E6$6$$.6 7. 46BA295"5"=
'BA-6$', ?2@'>$;<
/&2@-6$'(, .5/6-"65 0.4–0.5 
L3".

+'%. 1. K2',$'6 F $" %=6J6$'6 2'$'( 2'&/'>A%" '
%.2'>A%" / %'%56=6 :4"$'5 – P2C-HF 7.
G&%764'=6$5"29$;= >"$$;=. 3A%5;6 &4A8&' – $"D'
.746>626$',. S – %.2'>A%, L – 2'&/'>A%.
Fig. 1. Influence of F on the position of solidus and liquidus 
lines in the system granite–H2O–HF according to 
experimental data. Our determinations are shown by 
unfilled circles. S – solidus, L– liquidus.

+'%. 2. N6=764"5A4$", B"/'%'=.%59 &.$E6$54"E'' (1)
'.$./ ?5.4" ' 6:. 4"B2'-$;< %.6>'$6$'( / /.>$.= ?2@'>6
% $'B&'= %.>648"$'6= <2.4", 4"/$./6%$.= % ='$64"29$.(
"%%.E'"E'6( &/"4E + 72":'.&2"B (HAn = 0.005) + &"2'6/;(
7.26/.( D7"5 + =A%&./'5 + ?2@.4'5.
Fig. 2. Temperature dependence of the concentrations of F– (C) 
and various F compounds in an aqueous fluid with low Cl 
content in equilibrium with the mineral assemblage quartz + 
plagioclase (XAn = 0.005) + potassium feldspar+ muscovite + 
fluorite.
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<(")-6%$#)%.(,+%7 #$#2%@ "#1$-1(,%= /23%6# , /&-",-6("5#C%)%
)%$("#2D$')% 0#"#*($(@%,#)%. +"%-65 74./.>'2%, % '%7.29B./"$'6= &.=79@564$.(
74.:4"==; GBFLOW. P" 4'%.2 7.&"B"$" 56=764"5A4$", B"/'%'=.%59 &.$E6$54"E'(
4"B2'-$;< '.$./ ' %.6>'$6$'( ?5.4" / /.>$.= ?2@'>6 % $'B&'= %.>648"$'6= Cl '
4"/$./6%$.= % ='$64"29$.( "%%.E'"E'6( &/"4E + 72":'.&2"B (HAn = 0.005) + &"2'6/;(
7.26/.( D7"5 + =A%&./'5 + ?2@.4'5. 34' 56=764"5A46 56=764"5A4"< $'86 300.1
746.#2">"@J6( ?.4=.( ?5.4" /. ?2@'>$.( ?"B6 ,/2,65%, '.$ F-, &.5.4;( 74' #.266
/;%.&'< 56=764"5A4"< %=6$,65%, $" HF. +"%-65; 7.&"B;/"@5, -5. 74' %4"/$'5629$.
$'B&'< 56=764"5A4"< / $'B&.<2.4'>$.= 4"%5/.46 / "%%.E'"E'@ &/"4E, $'B&.&"29E'6/;(
72":'.&2"B, ='&4.&2'$ ' =A%&./'5 /<.>'5 ?2@.4'5, &.5.4;( 74' 56=764"5A46 /;D6
350.1 %5"$./'5%, $6A%5.(-'/;= ' %=6$,65%, 5.7"B.= (4'%. 3) %.:2"%$. 46"&E''
2KAl3Si3O10(OH)2 + CaF2 + 3SiO2 = CaAl2Si2O8 + 2KAlSi3O8 + Al2SiO4F2 + 2H2O. K
74'%A5%5/'' #'.5'5" 7.26 %5"#'29$.%5' ?2@.4'5" B$"-'5629$. 4"%D'4,65%,, "
A/62'-6$'6 /"4'"$5$.%5' %'%56=; / E62.= 74'/.>'5 & /.B=.8$.%5' 4"/$./6%$.:.
%.%AJ6%5/./"$', ?2@.4'5" ' 5.7"B" / .746>626$$.= '$564/"26 56=764"5A4. M'&%"E', F /
:4"$'56 $"-'$"65%, $" =":="5'-6%&.( %5">'' / ?.4=6 5.7"B" ' 74.>.28"65%, / 5"&.=
/'>6, /64.,5$., >. 56=764"5A4; 7.4,>&" 400.1. F5. /;56&"65 'B $"<.>.& 5.7"B" %46>'
&4'%5"22'-6%&'< /&2@-6$'( / &/"4E6 ' 46BA295"5"= 564=.>'$"='-6%&'< 4"%-65./ (4'%. 2, 
3). 1$'86$'6 56=764"5A4; %>/':"65 46"&E'@ /26/., -5. 74'/.>'5 & B"=6$6 5.7"B" $"
?2@.4'5. 34' G5.= 5.7"B %.<4"$,65%, / /'>6 &4'%5"22'-6%&'< /&2@-6$'( / &/"4E6.

E(4#$%@) /%+,#B%% F 1 *%6"-&(")#2D$'4 5%2#4 1 1%6( /23-"%&#. M'&%"E',
?5.4" / :4"$'56 $"-'$"65%, $" =":="5'-6%&.( %5">'' / ?.4=6 5.7"B" ' 74.>.28"65%, /
5"&.= /'>6, /64.,5$., >. 56=764"5A4; 7.4,>&" 400.1. 1$'86$'6 56=764"5A4; %>/':"65

46"&E'@ /26/., -5. 74'/.>'5 &
B"=6$6 5.7"B" $" ?2@.4'5,
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/&2@-6$'( / &/"4E6 5.7"B
%.<4"$,65%,. C>$"&., 'B-B"
$'B&.:. <'='-6%&.:. 7.56$E'"2"
&"29E', / .%5"5.-$;< =":="<
:4"$'5$.:. %.%5"/" (.#A%2./-
26$$.:. %.>648"$'6= 1"C /
7.26/;< D7"5"<) %/,B9
?2@.4'5./.( ='$64"2'B"E''
'%&2@-'5629$. % =":="5'-6%&'=
'%5.-$'&.= /6%9=" 74.#26-
="5'-$". !.266 /64.,56$ =6<"$'B=
%=6D6$', $'B&.56=764"5A4$;<
7.4./;< 4"%5/.4./ % 7./;D6$$;=
%.>648"$'6= &"29E', % :.4,-'='
?2@'>"=' =":="5'-6%&.:. :6$6-
B'%".
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+'%. 3. N6=764"5A4$", B"/'%'=.%59 /"2./.:.
%.>648"$', ?5.4", 1 (F /"2), / $'B&.<2.4'>$.=
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Fig. 3. Temperature dependence of bulk F content in Cl-poor 
fluid interacting with the mineral assemblage quartz+ low-Ca 


