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The deposit of H a m m a m Zriba is situated about 8 k m SE of Zaghouan City and 6 8 k m f r o m Tunis . T h e H a m m a n Zr iba 
deposit was the most important CaF 2 mine of the "prov ince f luorée tunis ienne" Nor the rn Tunis ia . F ib rous bar i te and f luor i te 
mainly compose the mineral assemblage, however we can f ind some galena, sphaleri te, calci te and quar tz (Boulhe l et a l . ,1988) . 

Geology 
The deposi ts of the F province are located near of a very important structural l ineament ( N E - S W ) co r r e spond ing to the 

Zaghouan fault and consequent ly in the proximity of the "Jurassic Tunisian do r sa l " def ined by ou tc rops of U p p e r Jurass ic 
l imestones. The latter design also a geomorphological a l ignment (about 70km) of several moun t s "d j ebe l s " . T h e Z a g h o u a n 
Djebel is a massif with about 9 k m length and 3km width and cor responds to the second highest summi t of Tun i s ia ( 1295m) . 

The stratigraphy of the sector comprises a series of sedimentary rocks f rom the Ti thonian to the uppe r -Eocene with a hia tus 
f rom the Berriasian to the middle -Campanian , cor responding to an emers ion period (Thiebieroz , 1976). T h e bed co r r e spond ing 
to the orebody is situated be tween pararecifal massif l imestones of Ti thonian age , at the bo t tom, and marls a l te rnat ing with 
l imestone banklets of middle to upper -Campanian age. 

The local geology cor responds to a horst striking N N W - S S E limited mainly by two normal faults: o n e ( F l ) s t r iking 
N135°E to N145°E and dipping 50 to 70°NE and another (F2) striking N130°E to N150°E and dipping 5 0 to 7 0 ° S W (Melk i , 
1990). 

The sector of H a m m a m Zriba is also characterised by actual seismicity and the ex is tence of a thermal source. 

Mineralogy 
The mineral assemblage is very simple, mainly c o m p o s e d by barite and f luori te , howeve r we can f ind s o m e ga lena , 

sphalerite, calcite and quartz. Boulhel et al. (1988) descr ibed several types of ore, where the main one cor respond to a banded 
ore in sub-horizontal plans essentially composed by a whi te and f ibrous barite and well crystal l ized f luor i te (Type F l ore) . 
Fluid inclusion studies 

Fluid inclusion (Fl) studies were carried out in f luori te and barite f r o m the banded ore . 
In fluorite three d i f ferent types of liquid fluids were found (Table I): 

I- high salinity aqueous fluid ( H 2 0 - CaCl 2 -NaCl) , in two phase pseudosecondary F l ( L w l ) , with F lw f r o m 0 . 9 0 to 0 .95 , T e 
varying between - 7 7 . 7 and -55.4 °C, Tm i c e between -22 .4 and -13.1°C and Th be tween 150 and 160°C; 
II- low salinity aqueous fluid ( H 2 0 - N a C l ) , in two phase pseudosecondary Fl (Lw2) , with F lw = 0 .95 , T e varying be tween -78 
to - 5 6 . 6 °C, Tm i c c be tween -8,1 and - 2 . 6 ° C and Th between 130 and 150°C; 
III- hydrocarbon-r ich fluid in two phase secondary F l (Lm), def in ing curved a l ignments , with 140<Th<150°C. Dur ing the 
cryometr ic studies we observe in these Fl an expansion of volatile phase be tween - 2 5 . 5 to - 2 3 . 3 ° C and the bubb le b e c o m e 
with its initial volume at - 2 0 to - 1 8 ° C . It was not possible to analyse the composi t ion of these F l with a R a m a n spec t romete r 
(632.817 n m - H e N e laser) due to a high f luorescence response. 

In barite, due to the very small size of secondary F l (<5|xm), only a few two phase fluid inclusions (n=5) were s tudied. 
They correspond to a liquid low salinity, low temperature fluid ( H 2 0 - N a C l ) with T e varying be tween - 3 2 and - 3 1 ° C , T m , « 
f rom - 3 . 3 to - 3 . 0 ° C and total homogenisa t ion 130<Th<135°C. S o m e very small secondary inclus ions with on ly o n e dark phase 
were observed in FIP. 

Table I- Microthermetr ic data f rom fluid inclusions in fluorite 

Fluid Type Size (um) F lw T e (°C) Tm j c e (°C) Th (°C) 

I L w 35 to 80 0.90 to 0 .95 -77.2 t o - 5 5 . 4 -22 .4 t o - 1 3 . 1 150 to 160 
II L w 2 33 to 65 0 .95 -78 .0 to -56.6 -8.1 to -2 .6 130 to 150 
III L m 45 to 100 0 .70 -110 t o - 1 0 0 140 to 150 

Actual hydrothermal fluids 
Near the old mine and spatially associated with F l fault there is a thermal source with T = 46°C of water with a chlor ine-

sulphate and sodium-calc ium composi t ion (Table II) character ised by values ô 1 8 0 of -5 .9 and ÔD -33 .6 and a s s u m e d to be 
related toTr ia s s i c l i thologies (Sdki, 1998). 
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T a b l e I - C h e m i c a l c o m p o s i t i o n of ac tual thermal waters f r o m H a m a m m Zr iba spar 

N a K Ca M g CI H C 0 3 

mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

9 1 7 . 7 28 1344 2 4 4 . 8 1618.8 2 0 0 . 0 
mg/1 

3610 .5 

SO. »4 S i O z 

g/1 

7 5 

C u Zn P b M n 

p p b p p m p p m p p m 
Li 

p p m 

0.2 

F e 

p p m 

12.6 

C o 

p p b 

18 

Sr 

p p m 

17.1 12 0.3 0 .5 0 . 0 4 

Conclusions 
T h e s t ra t i fo rm F - B a minera l i za t ions resul ted f r o m a hot (~150°C) m u l t i - c o m p o n e n t b r ine d o m i n a t e d by N a - C a - C l - S 0 4 

pos t -T i thon ian and p r e - C a m p a n i a n in age. T h e depos i t ion occu r r ed b e l o w an u n c o r f o r m i t y and the m i n e r a l i s i n g f lu id 
c i rcu la t ion w a s con t ro l l ed b y a p r e - C a m p a n i a n faul t sys tem. T h e s e fau l t s ac ted as c h a n n e l s that a l lowed the f lu id c i rcu la t ion 
f r o m the Jurass ic to the d e e p Tr iass ic and p r o b a b l y a lso to the c rys ta l l ine b a s e m e n t . T h e chemica l speci f ic charac te r i s t i c s of t he 
f lu ids w e r e acqu i red as p r o v e d by the the rmal wa te r s with a ch lo r ine - su lpha te and s o d i u m - c a l c i u m compos i t ion . 

On w h a t conce rn the h y d r o c a r b o n f lu id presen t in secondary inc lus ions of f luor i t e they can be p o s t - C a m p a n i a n in age . 
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