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Steam roduction in Larderello field is obtained from f 
having a very low matrix permeabil ity. 

tured rocks 

Fractured zones are irregularly distributed and their location is one 
of the main objectives of present geophysical research and one of the 
principal problems in field exploitation. This problem has also been 
approached from a geological point o f  view in an attempt at finding the 
relationship between secondary permeability and the lithological and struc- 
tural characteristics of the reservoir formations. 

The first results, obtained by Cataldi et al. (1963), found a high -- 
ratio of productive/unproductive wells. along the axes of the positive 
structures. 

The present study of the Kh distribution in Larderello fields should 
permit a more detailed analysis of the different geological factors affect- 
ing the productive capacity of the reservoir formations. 

Kh Distribution 

Kh values were obtained for about 50 wells in Larderello area from 
pressure build-up analysis, using both the classical Horner imethod and dif- 
ferent type-curve matches. Other methods of analysis for fractured media 
were also considered. 

Almost the same number of values were obtained from thle analysis of 
back-pressure curves. A comparison, possible for several well,s, of the Kh 
values obtained from both methods shows that a good agreement exists only 
i f  skin-effect i s  taken into account. I f  not, the values given by the 
back-pressure curves are almost systematically higher (as mu'ch as 50 to 
100%) than those given by the build-up curves. 

The wells considered have a satisfactory distribution lover the entire 
field area. 
unproductive, due to lack of permeability, so that no tests were performed 
on them. 

In some marginal zones the majority of them are completely 

I n  other zones with unproductive wells, despite the faict that these 
have crossed permeable horizons, only a few data from injection tests are 
available. 
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The Kh distribution in these zones is not we 

The wells with similar transmissivity values 
together, with a few rare exceptions. 

The contour lines in Figure 1 refer to Kh va 
progression as the curves are better defined in th 

1 defined. 

are usual ly grouped 

ues taken in a geometrical 
s way. The 1 ine corres- 

ponding to 1 Darcy-metre is not reported due to the lack of data in the 
ma rg i na 1 zones, 

Comparison with Geological Structures 

Figure 2 shows the elevation of the top of the formations forming the 
pot en t i a 1 rese rvo i r . 

This map was obtained by geornetrlcal interpolation between the 
elevations observed in the wells: the fault planes are not indicated. 

From Figures 1 and 2 there i s  enough evidence of a correspondence 
between the high transmissivity zones and the structural highs, thus proving 
that tectonics plays a very important part in determining secondary permea- 
bility in the reservoir formations. 

Other factors contribute to this permeability and they are thought to 
explain the observed anomalies in transmissivity distribution where this is 
not attributable to the structures. 

Among these, lithology, lithostatic and f 
into account. 

Other important factors, such as dissolut 
object of geochemical studies. 

uid pressure 

on and depos 

must be taken 

tion, are the 

Discussion 

The sequence of terrains in the Larderello zone are commonly known to 
be, as follows, from top to bottom: 

a) the shaley cap rock formation; 

b) sandstones that are irregularly distributed in the 
usually separated from the lower formations by an 
sha 1 es ; 

c )  Competent, stratified and massive 1 imestones distr 
over the productive area; 

productive areas and 
rnperrneable layer of 

buted irregularly 

d) alternations of dolomites and anhydrites, not always present in the 
productive area, quite plastic if taken as a whole; 
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e) a se r i es  o f  t e r r a i n s  compris ing incompetent s l a t e  layers  and competent 
qua r t z i  tes .  

The p o t e n t i a l '  reservo i  r i s  considered t o  be made up o f  c) , d) and e ) .  

The contact  between t h e  d i f f e r e n t  formations i s  gene ra l l y  t e c t o n i c  
and caused by main ly  ho r i zon ta l - t ype  movements. 

The con tac t  zone, there fo re ,  (and e s p e c i a l l y  t h a t  between t he  cap 
rock format ion and a l l  t he  under ly ing  ones) a re  charac te r i zed  by i n t e n s i v e  
f r a c t u r i n g  and have a h i g h  secondary permeab i l i t y .  

Furthermore, t he  whole reg ion  was subjected t o  compressive s t r ess  
dur ing  t he  l a s t  phases o f  orogenesis thus r e s u l t i n g  i n  t he  f o l d i n g  o f  the  
layers  forming the  p o t e n t i a l  r ese rvo i r .  The permeab i l i t y  i n  t he  c r e s t  
zone of t he  a n t i c l i n e  s t r u c t u r e s  may be s a i d  t o  have increased due t o  
tens ion cracks and f i s su res .  
due t o  the  d i f f e r e n t i a l  movements o f  t:he beds. 

Cav i t i es  may a l s o  have formed a long t he  c r e s t s  

These f a c t s  may have g iven  t he  g rea tes t  c o n t r i b u t i o n  t o  f r a c t u r i n g  
t he  upper pa r t s  o f  t he  p o s i t i v e  s t r uc tu res .  

F u t u r e  Deve 1 opmen-t s 

Th is  research w i l l  now be aimed a t  s tudy ing the  d i s t r i b u t i o n  o f  p l a s t i c  
and competent layers  i n s i d e  format ion e) ,  the  ex is tence o f  ove r th rus t s  
w i t h i n  the  formations descr ibed and e s p e c i a l l y  i n  e ) ,  and the  r o l e  o f  the  
d i r e c t  f a u l t s  formed a f t e r  f o l d i n g  and t h r u s t  movements. A study w i l l  a l s o  
be made o f  f l u i d  and l i t h o s t a t i c  pressure. 
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