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T h e  S t  a  t  e  o f  P a  r  a  i  b a  i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 5  1 o c  a  t  e  d i  n t  h e  N o r  t  h e  a  s  t  e  r  h 

s  e  m i  -  a  r  : i .  d r  e g i  o n w hi  e  r  e  i n u n d e  r  1 i  e  s  a n e  x t  e  n s  i  v e  c  r  y s  t  a  1 : i .  n e  

s y s t e m.  T h i s  f a c t  ,  a s s o c i a t e d w i t h t h e  s c a r c e  a n d s p o r a d i c  

p r e c i p i t a t i o n ,  h i g h e v a p o r a t i o n r a t e  a n d ma n y o t h e r  f a c t o r s ,  

c  o n t  r  i  b u t  e  s  t  r  o n g l y t  o 11- .  e  s  h o r  t  a  g e  o f  w a  t  e  r  i  n t  l - . ' i  s  r  e  g i  o n ..  

T h e r e f o r e ,  i t  i s  i m p e r a t i v e  t o c o n s i d e r  t h e  s o c i o -••  e c o n o mi c  

a s p e c t s  o f  t h e  p r o b l e m a n d e x p l o r e  a n p o s s i b l e  o f  t h e  

p o t e n t  i a  I  s o u r  c e s  o f  u a t e r  i . n t  h e  r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA H I - g i o n ,  i n c  I u d i n g t h i e  

f  r  a  c  t  u r  e  d z  o n e  s  o f  t  hi  e  c  r  i  s  t  a  1 i  n e  s  y s  t  e  m .,  

Du e  t o t h e  e n o r mo u s  h e t e r o g e n i t y a n d a n i s o t r o p y o f  

t h i c r y s t a  1 i n e  s y s t e m,  i t  i s  d i f  f  i c u 1 1  t o e s t a b 1 i s h t h r  o u g h i  

d IH-  t  >=•  r  m i  n i  s  t  i  ni  e  t  hi  o d s  t  hi  e  h y d r  o g e  o 1 o g i .  c  a  1 b e  !-•  a  v i  o u r-  o f  t  hi  e  

s y s t e m. ,  T h i s  i s  d u e  t o t h e  f a c t  t h a t  t h e  i n t e r - a c t  i o n o f  

s e v e r a l  f a c t o r s  i s  r e s p o n s i b l e  f o r  t h e  a c c u m u l a t i o n o f  w a t e r  

a n d i t s  c i r c u l a t i o n .  F u r t h e r m o r e ,  t h e  c l a s s i c a l  l a ws  w h i c h 

a r e  a p p l i e d t o p o r o u s  me d i a  f l o w a r e n ' t  a p p l i c a b l e  t o 

f i s s u r e d me d i u m a n d h e n c e  i t  i s  n e c e s s a r y t o u s e  s t a t i s t i c a l  

me t h o d s .  I t  i s ;  s o u g h t  t o c h a r a c t e r i z e  i n s t a t i s t i c a l  t e r ms  

t  h i e  y i e l d a  n d v a  r  i  a  t  i  o n o f  t  h e  wa  t  e r  r  e s o u r  c e s  p o t  e n t  i  a  1 i  n 

t h e  c r i s t a l i n e  z o n e ,  a s  a  me a n s  t o g u i d e  t h e  p l a n n e r s  i n 

1 o c  a  t  i  n g w a  t  e  r  w e l l s  i  n t  hi  e  f  r  a  c  t  u r  e  d z  o n e  .  
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w © l i s , ,  T l -i i  s  w : i .  1 1 P © n n i  t  t  h © c  a  1 c  u 1 a  t  i  o n o f  p o b a  b i  1 i  t  i  * s  o f  

o c u r r e n c e  o f  f l o w s  u n d e r  d i s t i n c t  c o n d i t i o n s  o f  t h e  

c r i s t a  t i n © s y s t e m i n P a r  a l b a . ,  

Tl -ie  r  e s u i t s  o f  t  h e  c a  l e u 1 a  t  i  o n s  f  o r  d ©t  e  r  m i  n i  n g t  h © 

p r o b a b i l i t y o f  o c u r r e n c e  o f  f l o w s  g r e a t e r  t h a n s o me  s p e c i f i c  

v a l u e s  i n d i c a t e  t h a t  t h e  y i e l d s  a r e  l o w, ,  T h e  r e s u l t s  a l s o 

e mp h a s i z e  t h e  h i g h r i s k o f  f a i l u r e  t h a t  c a n b e  e x p e c t e d f o r  

t  l -i © w e  1 1 s  d r  i  11.  e  d i  n t  h e  c  r  y s  t  a  1 i  n e  s  y s  t  e  m „  
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CAP I TULO I  

I NTRODUCf i O 

0 E s t a d a  d a  P a r a l b a  t e r n c e r e a  d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 9 5 % d a  s u a  a r e a  

e  s  t  a  b e  1 e  c  i  d a  s  o b r  e  r  o c  h a  s  d a  c  h azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI a  d a  C a  m p 1 e  x a  C r  i  s  t  a  1 i n o 

P r e - c a mb i a n o » ur n c o n j u n t o d e  r o c h a s  i g n e a s  e  me t  a  i n 6 r  f  i c a s  d e  

i  d a  d e  s  "  e  n t  r  e  4 ,.  5 e  0 . 5 7 b i  1 h Q e  s  d e  a  n o s > q u a  s  e  t  o d o c  a  p e  a  d o 

p o r  a l u v i O e s  n o d o mi n i o d a  r e d e  h i d r o g r a f i c a r  s e n d o o 

r e s t  a n t e  d a  a r e a  c o n s t i t u I d a p o r  r o c h a s  s e d i m e n t a r e s  d o g r u p o 

P a r a l b a * s i t u a d a s  n a  b a c i a  c o s t e i r a  PE- PB* r e g i 3 a  l i t o r S n e a  

d o E s t  a  d o e  b a c i a  d o r i o d o Pe . i x e » n a  b a c i a  h i d r o g r  a f  i c a  

I - . om6n i  ma zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  n o e x t  r  e mo o e s t  e  d e  s e u t  e r  r  i  1 6 r  i  o 

A e x i s t f t n e i a  d e  um d i m a  a d v e r s o C g r a n d e  

v a r i a b i l i d a d e d e  o e o r r e ~ n c i a  d e  c h u v a s  n o t e mp o e  n o e s p a c o ,  a  

a l t o I n d i  c  e  d e  i  n s  o 1 a  v .  3 o n a  m a  i  o r  p a  r  t  e  d o a  n o e  

c o n s e q u e n t e me n t e  a s  a  I t a s  t a x a s  d e  e u a p o r a c S e s  )  ?  j u n t a m e n t e  

c o m'  u ma  c o n s t i t u i c 3 a  g e o l 6 g i c a  e  p e d o l 6 g i c a  d e s f a v o r a u e l  

( r o c h a s  e  s o l o s  c o n s i d e r a d o s  r e g i o n a I m e n t e  i mp e r me d v e i s y c o m 

p r e d o m i n i o d e  e s c o a me n t o s  s u p e r f i c l a  i s  r a p i d o s  e  a  

i  n e  K i  s t # n c i  a  d e  a q u i f  e  r o s  c o m g r  a  n d e  s  c  o n d i  e 0 e  s  d e  

a r ma r e n a me n t o e  c i . r c u l a c 3 o ) » c o n t r i b u e m p r  e p o n d * r  a n t e me n t e  

p a r a  h a v e r  e s c a s s e z  d e  a g u a  n o E s t a d o .  



Ha n e c e s s i d a d e  p o r t a n t o * d e  s e  c o n h e c e r  me l h o r  o s  

a t r i b u t o s  q u a n t i t a t i v o s  e  q u a  l i t a t i v o s  d o s  r e c u r s o s  h i d r i c o s  

s u p e  r  f  i  c  i  a  i  s  e  s  u b t  e  r  r  Ji t  n e o s » a  t  r  a  v 4 s  d e  e.  s  t  u d o s  e  p e  s  q u i  s  a  s  

q u e  g ©r e m p l a n e ; j  a me n t o e  g e r e n c i a me n t o •  a d e q u a d o s  e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  

c  a n s  e  q u e  n t  e  i t i  e  n t  e  r  e  x p 1 o r  a  e  8 e  s  e  f  i  c  a  z  e  s . .  

N e s t e s  9 5 % d a  a r e a  p a r a i b a n a /  o s  r e c u r s o s  h i d r i c o s  

s u b t e r r « r n e o s  e s t a * o c o n t i d o s  e x t e n s i v a m e n t e  n o s  a q u i f e r o s  

a l u v i a  i s  e  n a s  z o n a s  a q u i f e r  a s  c o r  r e s p o n d e n t e s  a  ur n s i  s t e r n a  

d e  f  r  a  t u r a s  e  f  a  1 h a s  q Li e  a f  e t  a m t o d o o Co mp 1 e x o Cr  i s t  a  1 i n o 

P r e - c a mb i a n o ,  E s t  a s  f r a t u r a s  f o r  a m f o r - ma  d a s  e m d i v e r s a s  f a s e s  

o u p e r i o d o s  d a  h i s t d r i a  g e o l 6 g i c a ,  d e s d e  o P r e - c a mb i a n o a t e ,  

p e l o me n o s » o T e r c i ^ r i o ,  q u a n d o a  c o n f i g u r a c S o m o r f o ! 6 g i c a  e  

h i  d r  6 g r  a  f  i  c  a  d o E s  t  a  d o c  o m e  e  o u a  s  e  r  d e  1 i  n e  a  d a  -

Os  a l u v i & e s  n o E s t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAa d o s a o e n c o n t r a d o s  

p r i n c i p a l i n e n t © n a s  ma r g e n s  e  l e i t o s  d o s  r i o s * c o m 

c a r  a c t e r 1 s t i c a s  l i t p 1 6 g i c a s  e  d i m e n s i o n a i s  v a r i a v e i s ,  n e m 

s e mp r e  f a v o r 4 v e i s  a  c o n s t  i t  u . i c 2 f o d e  a q u i f e r o s .  I s t o r  e  o u t r o s  

f a t o r e s ,  h i s t . 6 r i c o s  i n c l u s i v e ,  t £ m l e v a  d o a  e x p l o r  a « 3 o d a  

a g u a  s u b t e r r e n e a  c o n t I d a n o s i s t e r n a d e  r o c h a s  f r a t u r a d a s .  

< ALBUQUERQUE y c o mu n i c a c S o p e s s o a  1 

Qs  a q u i f e r o s  s e d i me n t a r e s  • t &m s i d o e s t u d a d o s  

a  m p 1 a  m e  n t  e  a  t  r  a  u e  s  d e  m e  t  o d o s  t  e  c  n i  c  o -  c  i  e  n t  i  f  i  c  o s  r  q u e  e  s  1 3 a  

r e l a t i v a m e n t e  d e s e n v o l v i d o s  c o m r e l a c 3 o a o s  a s p e c t o s  

h i .  d r o g e o l o g i c  o s  „  J a"  n o s  a q u i f e r o s  f r a t u r a d o s * o c o mp o r t  a  me n t o 

h i d r o g e o l 6 g i c o e s t  a  i n c i p i e n t e m e n t e  e s t u d a d o r  u r na v e z  q u e  a  



i n t e r a c S ' o d e  o a r i o s  f a t o r e s ,  a i n d a  n. 3o t o t a l me . n t e  c o n h e c i d o s r  

e  q u e  p o s s i b i  1 " i t a  o a r ma z e n a me n t o e  a  c i r c u l a « 3 o d a  a g u a  n o s  

me s mo s .  

Ha v a i n d a ,  mu i  t o o q u e  s e  p e s q u i s a r  n o me i o 

c r  i  s t a  1 i n o f  r a  t u r a  d o « Ua  r i  a  s  a n a  1 i  s e s  e  e s t u d o s  . t # m s  i  d o 

r e a l i z a d o s  p o r ' e s p e c i a l i s t a s ,  t a i s  c o ma  t e e n i c o s ,  g e o l o g o s ,  

I - . i d r a g e o I o g i s t a s ,  n a  b u s c a  d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LIm ma i o r  c o n h e c i me n t o d a s  

c a r  a c t e r 1 s t i c a s  f i s i c a s ,  i n t e r n a s ,  h i d r a u l i c a s  e  d e  

.  c  i .  r  c  u 1 a  £ 3 o d a  a  g u a  n e  s  t  e  m e  i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA o  •  

Ob s e r v a - s e  q u e  h a  a  1 g u ma s  c o n t r a d i c O e s  r e  l a c i o n a d a s  

• a  e x p l o r a s 3 o o u n 3 o d o c r i s t a  l i n o f r a t u r a d o ,  c o ma  me i o 

a q u i f e r a ,  '  e  l a mb e m q u e  o s  e s t u d o s  a t e  a g o r a  p r o d u z i d o s  nS' o 

t  e* m a  i  n d a  n e  n h u m a  c  o n c  1 u s  3 o e  s  p e  c  I  f  i  c  a  c  o m r  e  1 a  >z  3 o a  c  o m o 

t r a t a r  d e  u n a  f o r ma  g e r a l  a s  r o c h a s  c r i s t a ! i n a s .  A1 g u n s  

p e s q u i s a d o r e s  a p l i c a m o s  me t a d o s  c l a s s i c o s  a p l i c a d o s  a o s  

me i o s  p o r o s o s ,  e mb o r a  j a  s e  t e n h a  c o n s i d e r a d o e s t e s  me t  o d o r ,  

c o mo n S o b e m a d a p t a d o s ,  t r a z e n d o r e s u l t a d o s  i n c o e r e n t e s ,  

q u a  n d o a  p 1 i  c  a  d o s  a  o  m >? i o f  r  a  t  u r  a  d o » 

A d i f i c u I d a d e  d e  g e n e r a l i z a r  e s t e  me i o ,  e  f u n c S a  d a  

c o mp l e x ! d a d e  e x i s t e n t e  n o me s mo .  A g r a n d e  a n i s o t r o p i a  e  

h e  t  ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA v  o g e  n e  i  d a  d e  ,  c a r  a  c  t  e  r  1 s  t  i  c  a  s  i  n t  r  i  n s  © c  a  s  n a  t  u r  a  i  s  a  i  n >rJ  a  

na ' o d e t e r mi n a d a s ,  c o n t r i b u e m p a r a  q u e  o s  c o n h e c i me n t o s  a 4 e  

e  n 1 3 o a  d q u i  r  i  d as  n 3 o s  e  j a m p a r t i c u l a  r i  z a d o s  e m c o n d i  * $ e  s  

me d i a s  q u e  p o s s a m r e p r e s e n t a r  t o d o o s i  s t e r n a .  Q c o n h e c i me n t l o 

a c e r c a  d o i n t e r - r e l a c i b n a m e n t o d a s  v a r  i a L * e i s  e n u o l u i d a s  n a  
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q u a n t  i f i c a c 3 o e  q u a l i f i c a e S a d « a g u a s  s u b t e r r S n e a  e  l i m i t a d o ,  

s e n d o a s  u e z e s  c o n f l i t a n t e  a u a l i a r  a s  a s s o c i a t e s  d a s  

c  a  r  a  c:  t  e  r 1 s  t  i  c  a  s  d o m e  i  o c  r  i  s  t  a  1 i  n o m a  i  s  f  a  u o r  a  u e  J.  s  a  o b t  e  n c  3 o 

d e  ni  a  i  o r  e  s  e  m e  1 h o r  e  s  q u a  n 1 1 d a  d e  s  d e  a  g u a  •  

F.  nti  r  a  z  3 o d o s  6 b i  c  e  s  e  n c  o n t  r  a  d o s  n a  t  e  n t  a  t  i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LJ a  d e  

c o n h e c e r  me 1 h o r  • o f e i s t ema  c r i s t a  1 i n o ,  .  a p 1 i c a n d o o s  

c o n h e  c  i  m e  n t  o s  c  1 a  s  s  i  c  o s  d a  H i  d r  a  LI 1 i  c  a  S u b t  e  r  r  § n e a  » r  e  c o r  r  e -  s  © 

©n t 3 o a s  a n a  U s e s  e s t a t  1 s t i c a s ,  q u e  p o d e m o f e r e c e r ,  b o a s  

e s t i m a t i u a s  p a r a  c a r  a c t e r 1 s t i c a s  d e  i n t e r e s s e ,  a s s i m c o ma  ur n 

ma i o r  c o n h e c i me n t o d o g r a L i  d e  h e t e r o g e n e i d a d e  d o me i o .  

M o s  p r  o p o m o s  n e  s  t  e  t  r  a  b a  1 h o ,  a  1 ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LJ a  n t  a  r  d a  d o s  

d i s p o n i u e v s  d e  p o c o s  1 o c a d o s  n o c r i s t a  l i n o p a r a i b a n o ,  p a r a ,  

e m f u n c S o d e  u ma  a n a l i s e  e s t a t  1 s t i c a  d e s t . e s  d a d o s ,  t e n t a r  

e  s  t  a  b e  1 e  c  e  r  u m a  d i  s  t  r  i  b u i  «:  3 o d e  p r  o b a  b i  1 i  d a  d e ,  r  e  a  1 i  z  a  n d o 

t e s t e s  d e  a j u s t e s ,  p a r a  a  p a r t i r  d e l a ,  c a l c u l a r  e s t i m a t i u a s  

p a r a  a  s  p r  o b a  b i 1 i d a  d e  s  d e  o c  d r  r  # n c  i a  s  d e  u a  z  5 e  s  s  u p e  r  i  o r e  s  a  

d e  t  e  r  m i  n a  d o s  u a  1 o r  e s  e  m c  o n d i  8 e s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA d i  s  t  i  n t  a  s  n o m e  i  o 

c  i  s  t  a  1 i  n o p a  r  a  i  b a  n o. ,  

0 e s t a b e l e c i m e n t o d e  u ma  l e i  p r o b a b i l i s t i c a  p o d e r a  

s e r w i r  c o ma  u ma  f  e r r  a me n t a  p a r a  a u x i l i a r  n o p l a n e  ; j  a  me n t o p o r  

p a r t e  d o s  6 r g 3 o s  e  e mp r e s a s  r e s p o n s i v e i s  e m p e r f u r a c S o .  d e  

p o £ O S ,  o f  e  r  e  c  e  n d o s  u b s  1 d i  o s  d >=•  o r  i  e  n t  a  c  3 o "  e  m p r  o g r  a  ITI a  s  o u 

p 1 a  n o s  d e  p e  r  f u r a  c 8 e s  n o c  r i s t a l i n o p a r  a  i  b a  n o » 

C)  p r e s e n t e  e s t u d o i n i c i a c o m u ma  c a r  a c t e r  i  z a « 3 o b e m 

g e r a l  d a  a r e a  e s c  o l h i  d a  p a r a  o e s t u d o .< o e s t  a  d o p a r a i b a n o )  e  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

« 
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t r a n s c o r  r  © c o m u ma  s u s c  i n t  a  r  e u i  s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA3 o b i  b 1  : i .  o g r  a  f  i  •:::a  .•  q u i  n c  1  u i  

a  I  g t i n s  t  r  a  b a  1  h o s  r  © a  1  : i .  z  a  d o s  n o E s  t  a  d d © t  r  a  b a  1  h o s  r  e  a  ' . I  i  ?:  a  d o s  

t  a  i n b ©zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI i n t  © r  n a  c  : i .  o n a  1  m © n t  e  ,  a  1  e  i t i  d © c  o n c  e  i  t  o s  e  d e  f  i  n i  s  5  © s  

p ©r t i n ©n t ©s  a o e s t u d o h i d r o g e o l 6 g i c o  d a s  r o c h a s  f r a t u r a d a s .  E 

a p r e s e n t  a  d a  e n t c f o a  me t o d o l o g i a  e mp r e g a d a ,  q u e  c o mp r  e e n d e  

t  a  r t i  b e  i n a  s  1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA4-  c  n i  c  a  s  © s  t  a  t  i  s  t  i  c  a  s  u t  : i .  1  i  z  a  d a  s  r  f  e  r  r  a  m e  n t  a  s  

i m p r e s c i n d l u e i s  p a r a  o e n t e n d i me n t o e  •  d e s e n v o l u i m©n t o d o 

t  r  a  b a  1  h o ..  P r  o s  s  © g u © -  s  © © n 1 3  o c  o m a  a  p r  © s  © n t  a  c  3  o © a  n & 1 : i .  s  e  d e  

r e s u l t a d o s ,  s e n d o t e c i d o s  p o r  f i m» j u n t a me n t © c o m a s  

c o n e l u s o e s r  a l g u ma s  r e c o i r i © n d a c 8 ©s  p a r a  f u t u r a s  p e s q u i s a s . .  
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2 . 0 ASPECTOS GERAI S 

.  A wa r  i  a  e  3 o p 1 u u i  o m © t  r  i  c  a  » a  s  s  i  i n.  c  o i n o a  f  o r  m a  c  o i n o © 

d i  s  t  r i b u i  d a  a  c  h uzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA v  a  © m n o s  s  o E s  t  a  d o ,  g © r  a  c  o n d i  c  8 © s  

c l i m a t i c  a s  b e  i n d i  s t i n t  a s ,  a s  q u a  i s  a  f  e t a  i n s o b r  e ma n e i r  a  a s  

f a s e s  q u e  c o n s t i t u e n t  o c i c l o h i d r o I 6 g i c o © ,  p o r t a n t o ,  

c o n t r i b u e m n a  q u a n t i f i c a c S o © q u a  l i f  i c ' a c 3 o d a  a g u a  

s u b t e r r  S n e a „  

S e g u n d o S I L VA E CEBALLOS ,  (  1 9 8 2 )  i n (  ALBUQUERQUE,  

1 9 8zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA A )  © x i  s  t  © m,  n u ma  a  n a  1 i s © p r  i  i n a  r  i  a  ,  3 c  o n d i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA e 8 e  s  c  1 i  ni  a  t  i  c  a  s  

b ©m d i  s  t  i  n t  a s ,  a  s a  b e r •  

1. ,  Q r  1 a  m a  r  1. 1 i  i n a  j  u n t  a  m © n t  e  c  o m B r  © ; j  o p a  r  a  i  b a  n o 

(  m i  c  r  o -  c  I  i  m a  >::l  © a  1 1 i  t  u d © )  

•-  P v  © c  i  p i  t  a  £ 3 o a  t  m o s  f  © r  i  c  a  i r i  a  i  o r  q u © 9 0 0 m m a  o 

n i l '  © 1 d © 7 5'  % d © . p r o b a  b i  1 i  d a  d © „  

-  Eu a  p o t  r  a  n s p i  r  a  c 3 o p o t  e n c  i  a  1 ma  i  o r  q u * a  

p r e c i p i t a c 3 o e n t r e  4 ( q u a t r o )  e  7 ( s e t © )  me s e s  

d o a n o « 
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2 ,  R © g i  S*o p o r  © 1 e  a  t  r  : i .  b u : i .  d a  d e  a  g u d a  m © n t  © s  © i n i  -

d n i d a * l i m i t a d a  p ©l o s  m e r i d i a n o s  3 5 ° 5 0 ' H e  3 7 « » 0 0 ' W» zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

© y-  c  © t  u a  n d o -  s  © a  a  r  e  a  a  1 1 i  m © t  r  : i .  c a m © n t  © © 1 © u a  d a  d a  f r o n t  © : i .  r  a  

c o m P ©r n a mb u c o „  

-  P r  ©c i p i f - a c a f o me n o r  q u e  3 0 0 mm/ a  n o a o n i u e l  d e  

7 5 % d e  p r o b a b i ' . Li d a d © ©,  e m me d i a  r  c o m me n o s  d e  2 

me s e s  c o m I n d i c e s  p l u u ' i o me t r  i c o s  s u p e r i o r e s  a  

©vapot r ans pi r aca*ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA P O t e n c i a  1 „  

3 .  R e g i S o d e  t r a n s i t : S o e n t r e  a s  a n t ' e r i o r e s r  me s mo 

s e mi - a V i d a ,  c o m 3 0 0 mm < p r e c i p i t a s S o a t m o s f e r i c a < 3 0 0 mm,  a  

u ma  t a x a  d e  7 5 % d e  p r o b a b i l i d a d e ,  t e n d o e m me d i a  2 a  4 me s e s  

d o a  n o c  o m p r  e  c  i  p i  t  a  *:  So s  u p e  r  i  o r  a  e  w a p o t r a n s p i r  a  i s;  S o 

p o t e n c i a l .  

F a r e mo s  me n c S o d e  a l g u ma s  c a r  a c t e r 1 s t i c a s  c l i m a t i c a s  

e  f i s i o g r a f i c a s  g e r a i s  d o E s t a d o p a r a i b a n o "  c l i ma p r e l e u o j  

h i d r o g r a f i a ;  y e g e t a c S o ;  s o l o s  e  g e o l o g i a ,  j S q u e ,  c l a r a m e n t e  

a  dm i  t  e - s © a  i  n f  I u e n c  i  a  d ©s t  ©s  © 1 ©m©n t  o s  s o b r  © o p o t  ©n c  i .  a  I  

h l d r i c o d o s i s t ©ma  c r i s t a  l i n o ,  c a r  a c t  ©r  1 s t  i c a s  ©s t ' a s  q u e  

f  o r a  m t r a n s c r i t a s r  p r a t i c a m e n t  © n a  s  u a  t  o t a  1 i  d a d ©,  d o s  

t r a b a  I l - . o s  d e  ALBUQUERQUE e m 1 9 7 0 n o I n w» e n t a > i o H i d r o g e o 1 6 g i c o 

B i s i c o d o Mo r d e s t e  © e m 1 9 8 4 n a  s u a  d i s s ©r t a s S o d © me s t r a d o 

i n . t i t u l a d a " 0 s  R e c u r s o s  d © Ag u a  Su b t  e r r  St  n e a  d o T r 6 p i c o S e mi -

A r i d o d o E s t  a  d o d a  P a r a l b a " . .  



2 . 1 -  P LUVI QMETRI A 

Ha  u ma  g r a n d © v a r i a c a * o g e o g r a f i c a  d a s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA c h u u a s  e m t o d o 

o E s t a d o ,  o b s e r u a n d o - s e ,  n u m ma p a  d e  i s o l e t a s  me d i a s ,  q u e  a s  

a r e a s  q u e  p e r c e b e m u ma  ma i o r  p r  e c i p i t a - z a ' o s 3 o a s  r e g i me s  d o 

L i t e r a l  p a r a i b a n o e  B r e j o .  Ao me s mo t e mp o ,  e x i s t e m a l g u r o a s  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

k  r  e  a  s  q u e  u S U f  r  u e  m d e  u ma  mi n i m a  p 1 u w i  o m e ' t  r  i  a  :  

-•  A c i d a d e d e  C a b a c e i r a s  q u e  f a z  p a r t e  d a  b a c i a  d o 

r i o P a r a l b a ;  

~ B a r r a  d e  S a n t a  Ro s a  q u e  f a z  p a r  t e  d a  b a c i a  d o r i o 

C u r  i  m a  t  a  u .,'  

S e g u n d o ALBUQUERQUE (  1 9 8 4 ) ,  o '  t r  i m e s t r  e  ma  i s  c l - . uzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA u o s o 

Ma r i a  d e  o e s t e  p a r a  l e s t e :  

F ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA M  e  r  e  i  r  a  -  m a  r  s  o -  a b r  i  1 ;  p i  c  o e  m m a  r  c  o (  b a  c.  i  a  d o 

r  i  o P i  r  a  n h a  s  )  J  

Ma r c o -  a b r i l  -  ma i o ;  p i c o e m a b r i l  ( b a c i a s  d o s  r i o s  

C u r  i  m a  t  a  u e  J '  a  c:  u )  

A b r i l  -  ma i o -  j u n h o o u ma i o -  j u n l - . o -  j u l h o :  

( B r e j o ,  A g r e s t e  e  L i t o r a l ) .  

2 . 2 .  TEMPERATURA 

A t e m p e r a t u r a  u a r i a  e m me d i a  a n u a l me n t e  e n t r e  2 1 ° C a  



L i t o r a l  -  2 5 « C .  

B r e j o s  d e  a l t i t u d e -  2 1 « C 

z o n a s  ma  i s  s e c  a s  •-  2 4 » C a  2 6 °  C ( b a c i a  r i o P a r a l b a  e  

d e n i a l s  b a c i a s  ) . ,  

Com r e l a c S o a  me d i a  d a s  t e m p e r a t u r a s  m i n i  ma s  t e r n —s e  

n o s  B r  e  j  o s  d e  a  1 1 i  t  u d © 1 8zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA o  c  e  d e  m a  i  s  r  e  g  i  © e  s  2 2 o  C. .  

Com r e l a c 3 o a  me d i a  d a s  ma x i ma s r  a  u a r i a « 3 o e s t a  

e  n t  r  e  2 7 °  C (  B r '  e  j o )  a  3 3
 c

> C (  b a  c  i  a  d o r  i  o P i  r  a  n h a  s  )  e  u a  1 o r e s  

i n t e r m e d i a l i o s  p a r a  a s  d e ma i s  b a c i a s .  

Com r e l a c S o a  u mi d a d e  r e l a t i v a d o a r ,  n 8 o e x i s t  e m 

d a d o s  s u f i c i e n t e s  p a r a  q u e  s e  f a c a  ur n d e l i n e a r n e n t o d a  s u a  

d i  s  t  r  i  b u i  c  3 o n o E s  t  a  d o p a  r  a  i  b a  n o. .  F o i  o b s  e  r  u a  d o q u e  o a  r  e  

ma  i s  s e c o n a  b a c i a  d o r i o P i r a n h a s  e  ma i s  a mi  d o n o L i t o r a l  e  

E < r e j o ,  t e n d o a s  o u t r a s  r e g i S e s  p o s i e O e s  i n t e r  me d l a r  i  a s .  

A i n s o l a c « f o d i a r i a r  e m t e r mo s  d e  v a l o r  me d i o a n u a  L 

Ma r i a  d e  7 a  8 , 5 '  h s > t e n d o o L i t o r a l zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA u a  l o r e s  a c i ma d e  8 h s  e  

o b s e r u a n d o - s e  ur n ma x i mo d e  8 , 5 h s  (  n a  b a c i a  d o r i o P i r a n h a s ) .  

De u i d o a  b a i x a  p l u v i o m e t r i a  e  a  o u t r o s  f a t o r e s ,  t a i s  

c o mo i n s o l a c S o c l i a r i a ,  u e n t o ,  u mi d a d e  r e l a t i u a * e t c . ,  a  

e u a p o r a e S o a  s u p e r f l c i e  l i v r © e  a l t a  r  o b s e r u a n d o - s e  2 . 5 0 0 

mm/ a n o .  n a  b a c i a  d o r i o P i r a n h a s ,  1 7 0 0 mm/ a n o n o s  B r e j o s  e  

2 0 0 0 m m /  a  n o n a  s  b a c i  a s  d o P a  r  a  1 b a  e  C u r  i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI a  t  a  u * e  IT i  ITI e  d i  a  ,.  
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2 . 3 .  ASPECTQS F I S I OGRAF I COS 

2 . 3 . 1 .  G e o l o g i a :  

.  P r  © d ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI i  n a  m g © o l o g i  c  a  m © n t  © n o E s t  a  d o r  o c.  h a  s  c  r  i  s  t  a  -

1 i n a  Br  me t a mo r f i c a s  © i g n ©a s r  d o mi n a n d o q u a s © q u e  t o t a l me n t ©,  

a  s  r  o c  h a  s  s  © d i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA R)  © n t  a  r  © s  . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA E s  t  a  s  r  © s  t  r  i  n g © m ~ s  © a  p © q u © n a  s  

©x p o s i e C e s > o u P ©q u ©n a s  i  1 h a s  d ©n t r o d o c r  i s t a  1 i r i o 

i  r  c  u n d a  n t  © ,  o u a  i  n d a  c  u 1 i t i  i  n a  e  8 © s  t  o p o g r  a* f  i  c  a  s  q u >:;•  c.  o n s  t  i  t  u © m 

d i v i s o r e s  d ' a g u a  d © b a c i a s  o u d e  s e u s  c u r s o s .  P o d e mo s  c i t a r  

© n t  a  o a  s  c  h a  m a  d a  s  b a  c  i  a  s  P a  r  a  1 b a  /  P © r  n a  m b u c  o © R i  o d o P © i  x e  ;  

a s  ©x p o s i c 8 ©s  s e d i me n t a r e s  S e r r a  d o Ma r t i n s  e  o s  a l u v i 8 ©s  d e  

r i o s  e  r i a c h o s  q u e  d r e n a m a s  b a c i a s  i n c  1 u 1 d a s  n o E s t a d o .  E 

i  m p o r  t  a  n t  e  s  a  I  i  e  n t  a  r  q u e  a  t:> a  c  i  a  s  © d i  m © n t  a  r  P a  r  -  a  I  b a  /  P e  r  n a  m --•  

b u c  o n a  o s  e  i  n s © r  e  n o t  r  6 p i  c.  o s  © m i  — 4 r  i  d o .  

T o d o o c.  o mp l e x o d e  r  o c  h a  s  m e  t  a  m 6 r  f  i  c  a  s  e  1 g n © a  s  d e  

i d a d © P r ©- c a mb i a n a  r  c o n s t i t u i d o >::!© g n a i s s e s ,  g r a n i t e s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  mi g ma -

t  i  t  o s  r  m i  c  a  x i  s  t o s ?  - f  i  1 i  t  o s  © q u a  r  t  z  i  t  o s  © c  o n h © c  i  d o c  o m o 

c  r  i  s  t  a  1 i  n o. .  E x i  s  t  e  n © s  t  e  m >zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAH-  i  o u m a  u a  r  i  e  d a  d © •::!  © f  a  1 h a  s  

f r a t u r a s  © d o b r a s ,  i s t o p o r  mo t i M O d e  t e r  s o f r i d o * a o I o n g o 

d o t e mp o r  d ©f o r ma c o e s  t e c t d n i c a s .  

A s  c  h a  m a  d a  s  "  S e  r  r  a  d o s  Ma r  t  i  n s  "  » e  x p o s  i  c  f f l  <H- S 

s e d i me n t  a r e s  o b s e r o a d a s  s o b r e  ©l ©v a c 8 ©s  c r i s t a l i n a s ,  s a *a  

c a  p e a  me n t o s  d e  3 0 a  5 0 m d e  e s p e s s u r a . ;  Ma  s u a  c o n s t  i t u i s  So 

Pr  ©d o mi n a n t  a r e n i  t o s  f i n o s  a  g r o s s o s * i n t e r  c a  l a n d o - s e  

s r g i l i t o s » s i l t i t o s  e  n i v ©i s  l i m o n I t i c o s * d e  f o r ma  i r r e g u l a r .  
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h o r i z o n t a l  e  u e  r  t  i  c  a  1 m e  n t  * .  P o d e  m o s  c  i  t  a  r  © n 1 3 o » c  o m o 

e x p o s i c Q e s  d e s t e  t i p o ,  a s  s e r r a s  S o l a n ©a ,  A r a r u n a ,  C u i t e ,  

B o m b o c  a  d i  n h o © A r  e  i  a  « 

A b a c i a  d o r i o d o P e i x e .  (  1 3 4 0 k m a  )  © ur n a  b a c i a  d e  

o r i g e m t e c t d n i c a  e n c r a v a d a  n o c r i s t a  l i n o .  I n c l u i  o s  

m u n i c l p i o s  d e  A n t e r i o r  H a u a r r o r  U i r a u n a ,  T r i u n f o ,  S a n t a  He l e n a  

e  S o u s  a. ,  ( COS TA,  1 9 6 4 )  i n ( ALBUQUERQUE,  1 9 8 4 )  p o r  o c a  s i  S o d o 

C o n g r e s s o B r a s i l e i r o d e  G e o l o g i a ,  e m P o c o s  d e  Ca  I d a s  -  MG,  

r e v e l o u s e r  a  me s ma  c o n s t  i ' t u I d a  d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 2 f o r ma e S e s  l i t o -

e s t a t  i g r a f i c a s  d i s t i n t a s :  u ma  f  o r  ma s 3 o d e  a r e n i t o s  b a s a  i s ,  

c o mp o s t a  d e  q u a s e  1 0 0 m,  me d i o s  a  g r o s s e i r o s ,  d e n o mi n a d a  

F o r ma e S o A n t e r i o r  N a v a r r o e  o u t r a  f b r . ma c S o d e  s i  I t i  t o s  e  

a  r  g i  1 i  t  o s  ,  s  o b r  e  p o s  t  a  a  a n t e r i o r - ,  c  o m i  n t .  e  r e a l  a  c  8 e  s  d © 

a r  e n i  t o s  f i n o s  a  me d i o s  e m s u a  s ©c c 3 o f  i n a  1 ,  n u m t  a t  a  1 d © 

c e r e  a  d e  £500 m d e  e s p e s s u r a ,  d e n o mi n a d a  p o r  e l e  d e  F o r  ma c  3 o 

S o u s a .  ALBUQUERQUE e m 1 9 6 8 o b s e r u o u t a mb e m a  f o r ma c S o 

P i r a n h a s ,  c o mp o s t a  d e  a r e n i t o s  me d i o s  a  f i n a s ,  .  c o m 

a p r o x i  ma  d a  me n t © c e r e  a  d e  2- 00 m d e  e s p e s s u r a ,  d e  o c o r r $ n c i a  

r e s t r i t a a  r e g i S o a o s u l  d e  S o u s a -  ( ALBUQUERQUE,  1 9 7 0 e  

1 9 8 4 ) . .  

C o m p o s  t  a  d d u a  s  p o r  c  8 © s ,  a  t > a  c  i  a  d o R i  o d o P * i  x © 

i n c l u i  a s  s u b - b a c i a s  d e  S o u s a  ( 8 0 0 k m
2

)  © B r e i o d a s  F r e i r a s  

( 5 4 0 km2 ) ,  e s t a n d o a s  me s ma s  q u a s e  s * p a r a d a s  p o r  f a  1 h a s  d © 

g r a l i d a d e s  e  d e  r e j e i t o d i r e c i o n a l  q u e  s e  i n t e r c e p t  a m n a  

r  e  g i  3 o d e  B r  © ; j  o d a  s  F r  ©i r a s ,  m u n i  •::  I  p i  o d © S 3 o  J  a 3 o d o R i  o d ,;> 

P © i  x e  (  a  n t  i  g o An t  * n o r  Ha  y a  r  r  o --.  Pb  ) .  (  AL. . BUQUEQUE ,  J.  9 8 4 ) , .  
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0 s  a  1 uzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA M 1 8 e  s  s 3 o d © p 6 s  i  t  . a s  s e d i mezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA n.  t a r e s  f l u M i  a  i  s  

l i g a d o s  a  d i h t m i c a  d a s  c i c l a s  e r o s i v o s ,  a t u a i s  o u s u b -

a t u a i s * q u e  a t a p e t a m l e i t o s  e  ma r g e n s  d e  r i o s  e  r o c h a s  d a s  

d i v e r s a s  b a c i a s  h i d r o g r a f i c a s  q u e  d r e n a m o t e r r i t o r i o 

p a r  a  i  b a  n o .  (  ALBUQLJ ERQUE,  1 9 8 4 ) .  Ha  b a  c  i  a  d o R i o  P i r  a n h a  s ,  

p r i n c i p a l m e n t e  a  p a r t i r  d o s e u c u r  s o me d i o » O S me s mo s  s 3 o 

b a s t a n t e  d e s e n MO1 M i d o s » a p r e s e n t a n d o - s e  ma  i s  e s p e s s o s  e  

e x t e h s o s .  S a o a r e n o s o s * g r o s s e i r o s r  i n c o e r e n t . e s  r  

c o n g l o m e r a t i c o s r  c o m e s p e s s u r a s  v a r i a u e i s r  c a p e a d o s  

n o r ma l me n t e  p o r  d e p o s i t o s  a r g i l o s o s  ( c e r e a  d e  1 a  2 m d e  

e s p e s s u r a ) ?  p o d e n d o a t i n g i r  o p a c o t e  a l u Mi a l  e s p e s s u r a s  d e  

a t e  1 2 h i  s e n d o q u e  e m me d i a  a t i n g e m 6 a  8 m d e  e s p e s s u r a .  

Ha s  b a c i a s  d o s "  r i o s  P i r a n h a s  e  T a p e r o a r  a f l u e n t e  d o 

r i o P a r a l b a  *-  t a i s  e x p o s i c f t ' e s  o c o r r e m f o r ma n d o o s  t e r r a c o s  

a  1 u  M i  a  i  s  » 

Qs  t e r r e n o s  a  I u <• >i a  i  s  s a ' o a r  e n o •  •  a r  g i  1 o s o s  e  

c o n s t i t u e n t !  s u p e r f i c i e s  r e l a t i Ma me n t e  l a r g a s  d e  i n u n d a c S e s .  A i  

s e  e n c a i x a m o s  a t u a i s  l e i t o s  d o s  r i o s  P i r a n h a s  o a f l u e n t e s .  

2 . 3 . 2 . ,  Mo r f o l o g i a  

T o p o gzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  a  f  i  c  a  m e  n t  e » * e  x i  s  t  e  u ma  d i  M r  s  i  f  i  c  a  c  S o d e  

c o t a s » p o r  i s t o o r e l e v o e  b a s t a n t e  Ma r i a d o .  As  c o t a s  d o s  

t e r r e n o s  u a r i a m d e  ur n mi n i ma  d e  3 m ( e s t a  me d i a  d a s  p l a n i c i e s  

f l u Mi o s - ma r i t i ma s  d o L i t o r a l  a t e  1 0 0 0 m ( a r e a  d a s  •  r o c h a s  

c r  i  s t a  l - i  n a s  )  )  r  s e n d a  a  p o n t o ma  i s  e  l e u a  do  o P i c o d o J a b r e r  



13  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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s  u b t  e  r  r  3 n © a  s  d a  S U D E H E >•  © m 1 9 6 2 >•  s  © n d o t  r  a  n s  f  o r  m a  d o © m 1 9 oi  3 

e m Di v i s a ' o d © I I i d r o g ©o 1 o g i a  .  Ap a r  t  i r  d a  I  ,  t r a b a  11- . os  f  ©i t o s  d © 

u ma  f o r ma  s y s t e m a t i c a  c o m© c a r  a m a  s u r g i r * .  C i t a r e mo s  d © f o r ma  

b r e u e ,  a l g u n s  t r a b a l h o s  ©d i t a d o s  p e l a  SUDEHE,  a l e m d e  o u t r o s .  

( S I QUE I RA,  1 9 6 3 )  n u m t r a b a l h o f e i t o c o m .  b a s e  e m 

c e r e  a  d e  4 0 0 p o c o s  p e r  f u r  a  d o s  n o Mo r d e s t e ,  n a s  r e g i CS e s  d o 

Cu r  i  n i  a  t  a d > C a  r  i  r  i  ,  S a  b o g i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  P e  t  r  tD 1 i  n a  e  0 u r  i  c  u r  i  » a  b o r  d a  

c r i t e r i o s  d e  l o c a c S o d © p o c o s , ,  Com r e l a e S o a  ©s t r u t u r a  e  

t e c t o n i c a s * ur n d o s  c r i t e r i o s  a p o n t a d o s r  e n f a t i z a s ©r  o 

ma p e a me n t o g e o l 6 g i c o d © g r a n d © i i n p o r t S n c i a r  j a  q u e  " a  

a n A l i s © t e c t o n i c a  f e i t a n o c a mp o e  n a  i n t e r p r e t  a' Sa' o d o 

ma p e a me n t o r e s u l t a n t ©,  d e v e r a  c o n c l u i r  s o b r e  a  n a t u r ©z a  d a s  

r u t u r a s  e  d e ma i s  e s t r u t u r a s  c o mo f o r n e c e d o r a s  d e  v a z i o s  a o n d e  

s  e  t  e  n h a  a  c  u m u 1 a  d o a  g u a  s  u b t  r  r  & n e  a  "  „  

F a z  u ma  c l a s s i f i c a c S o d a s  f a l h a s r  f e n d a s  e  f i s s u r a s ,  

c o n s i d e r a d a s  p o r  e l e  d e  f e n d i l h a m e n t o * e m f u n c a ' o d © c o mo s e  

a p r e s e n t a m e m r e l a c S o a  l i n ©a c 3 o d a s  r o c h a s ,  a s s i m:  

1 o i i  g i  t  u d i  i  i  a  i  s  o u p a  r -  a  1 e  1 a  s  a  1 i .  n © a  c  3 o "  



t r a n s v e r s a l s  o n o r t o g o n a i s  a  l i n e a c S o ' ;  

r  a  d 1 a  l . s  ?  

c o n c $ n t r i c a s » zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

0 i n f  •  r  ITI a  d © r  a  b o d e  c  a v a l o ;  

h o r i z o n t a l s ,  

a s s o c i a n d o c a d a  ' t i p o d e  f e n d i l h a m e n t o a  ©s f o r c o s  

d i f e r e n c i a d o s  d e  t e n s a ' o ,  o q u e  a  c a r  r e t  a  c o n s e q u e n t  ©me n t © u ma  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i? x i  s  t  # n c  i  a  o u n 3 o d e  v a  z  1 o s  ,  q u e  s  e  n d o p r . e  e  n c  h i  d o s  p o r  

m a t e r i a l  p o r o s o r  p e r me a u e 1 ,  p o d e m t e r  i m p o r t & n c i a  c o mo 

r  e  s  e  r  v a  t  ' 6 r  i  o s  s  u b t  e  r  r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i t  n e  o s -

A i  n d a  e  ITI 1 9 6 3 ,  S I QI J  E I R A a  n a  1 i  s  a  n d o o s  a  s  p e  c  t o s  

h i  d r  o g e  o 1 6 g i  c  o s  e  m p e  r  f  u r  a  c  f t  e  s  f  e  i  t  a  s  n o C a  r  i  r  i  P. a  r  a  i  b a  n o ,  

l a n c a n d o b a s e s  p a r a  i  d e n t  i  f  i  c a c a o d e  f  r a t u r a s  d a  q u e  l a  r e g i J S f o 

© t  a  i n b © ITI v i  s  a  n d o u m f  u t  u r  o p r  o g r  a  m a  d © p © r  f  u r  a  c  f t  © s  d © p o c  o s  

n o c r i s t a  l i n o n o r d ©s t i n o p a r a  a t e n d ! me n t o a  p e c u S r i a ,  a o 

a b a s t e e l  me n t o d e  n u c l e o s  p o p u l a d o n a  i s  © a  i r r i g a s S o ,  f e z  u ma  

c a r a c t e r i z a c S o f i s i o g r S f i c a  © g ©o l 6 g i c a  d a  a r e a ,  o b s e r v a n d o a  

o c o r r U n c i a  d e  d u a s  d i r e c t e s  d e  f r a t u r a s ;  u ma  d e  d i r e c S o H- S,  

t r a n s v e r s a l  a  l i n e a c S o d a s  r o c h a s  e  o u t r a s  d e  d i r e c S o E- W 

p a r a l e l a  a  l i n e a c S o d a s  r o c h a s -  P a r a  o a u t o r  » o s  p o s s i v e i s ,  

d o b r  a  mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA e  n t  o s  ,  f  © n d i  1 h a  m 'H- n t  o s  © f  r  a  t  u r  a  ITI © n t  o s  s  e  r  i  a  m 

r e s u l t a n t e s  d e  e s f o r c o s  d e  t e n s S o c i s a l h a n t e s  d e  d i r e c S o HE-

S W« E s t e s  me s mo s  ©s f o r e o s  n S o c a u s a r i a m d e f o r ma c S o p l a s t i c a ,  

d e V i d o a  f o r t e  c o n s o l i  d a  c S o d a s  r o c h a s  n a  a r e a , ,  

SSo " a s  e s t r u t u r  a s  s i n c 1 i n a  i s  f  a v o r a v e i s  a  



2 1 

a c u mu l a c S a  d a  a g u a  s u b t e r r &n e a  ,  g u a n d o a s  c o n d i c C e s  f  l s i c a s  

( p o r o s i d a d e  e  p e r me a b i  l i d a d e  )  ( . . . .  ) - s a o t a mb e m f a v o r a u e i s " , ,  

(  g r  1 f  o d o a u t o r  ) . , ( S I Q U E' l  R A > 1 9 6 3 ) .  J  u n t  a  m © n t e  c  azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ni e  s  t  a  

a f  i r  ma c  So o a u t o r  a n a l i s a n d o e s t e s  p a r d me t r o s  f u n d a m e n t a l s  

n a s  r o c h a s  r e g i o n a i s  a f i r m a :  " Cr e mo s  q u e  o s  q u a r t z i t o s  e  

m e t a r c 6 s i o s  n o Ca r  i r i  p o s s u e m p o r o s i d a d e  ma  i s  ma r c a n t e  q u e  a  

d o mo d e  I  o ( . . . )  d e u i d o a o s  f e n o me n o s  .  d e  i n t e mp e r  i  z a « : 3 o 

p a r -  c  i  a  1 y d e  p r  o f  u n d o a  1 c  a r t e  e  n e  s  t  a  s  r  o c  h a s "  ,  c  l a s s  i  f  i  c  a  n d o -  a  s  

c o mo d e  b o a  p o r o s i d a  de . .  Co mo p o s s u i  d o r  e s  d e  p o r  o s  i  d a  d © me d i  a  

e n g l o b a  o s  x i s t o s r  me t a g r  a  u M ac. a s  e  g n a i s s e s  e  e n c e r r a  a  

c l a s s i f i c a c S o c o n s i d e r a n d o o s  g r a n i t o s r  o r t o g n a i s s e s  e  

m i g m a t i t o s  c o mo s e n d o d e  ma  p o r o s i d a d e .  

(  SI .  QUE I RAzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  o p . c i t )  e x t e n d e  o s -  c o n c e l t  p s  c. l a s s  i  c o s  d e  

p o r o s i  d a  d e  e  p e  r  m e  a  b i  1 i  d a d e  p a  r  a  p o r  o s  i  d a  d e  e  p e  r  m © a b i  1 i  d a d e  

r e g i o n a  i  s „  " 0 c  o m p o r t a  me n t  o d a s  r o c h a  s  a n t e  o s  © s  f o r c o s  

t e c t O n i c o s r  a s  z o n a s  d © c o n t a t o d e  c o r p o s  i n t r u s i u o s  c o m a s  

r  o c  h a  s  p r e -  e  x i  s  t  e  n t  e  s  r e  a  p o r b s  i  d a  d e  d e  u a  z i  o s  p o r  w o 1 u i t i  © 

t  o t  a  1 y d e  a  1 g LI m a  s  r  o c  h a  s  . (  . . .  )  y s  3 o f a  t  o r  e  s  q u e  d e  M  e  m s  e  r  

1 e y a d o s  e m c o n s i d e r  a « : 3 o c o n j u n t  a me n t  e "  y de• ( • '  i n i n d o •  e s t e s  

c o n c e  i  t  o s  " c o mo a  s  o m a  1 6 r  i  a  d a s  p o r o s  i  d a  d ©s  e  

P e  r  m e  a  b i  J. i  d a  d e  s  y i  n t  e  s  t  i  c  i  a  1 & d e  f  r  a  t  LI r  a  s  r t  o m a  d a  s  e  m e  s  c  a  1 a  

r e g i o n a l "  ( ALBUQUERQUEy 1 9 8 4 ) .  E s t a  n o v a  c o n c e p c S o c r i a r i a  

t a mb e m o u t r a  n o c S o d e  ma n a n c i a l  o u r e s e r u a t 6 r i o d i f e r e n t e  d a  

c l a s s  i c a .  S e g u n d o S I  QUE I RA r r e s e r w» a t 6 r i o d © M © s © 

P a  r  t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  •;:  u 1 a  r  i  z  a  r  a  s  d i  i n & n s  G © s  d © u m a  f  © n d a  y f  a  t  u r  a  y f  a  1 h a  o u 

d © u ma z o n a  d © c o n t a t o .  D e t e r mi n a n d o - s e  o s  e l e me n t o s  d © c a d a  



r e s e r v a t 6 r i o y p o d e r ~ s e - i a  d e p o i s  f a z e r  u ma  a mp l i a e a * o p a r a  u ma  

u n i d a d e  d e  a r e a .  S 3 o e s t e s  o s  e l e me n t o s  d o r e s e r v a t o r i o a  s e r  

d e  t  e  r  m i  n a  d o s :  E < e  x t  e n s  S o ) ;  P< p r o f  u n d i  d a  d e  >;  A(  a > © a  

s u p e r f i c i a l  d e  i n f l u &n c i a > » d e t e r mi n a d a  c o m e s t u d o d e  c a mp o 

e s p e c i a  l i z a d o d e  a e r o f o t o e  v"(  v o l u me d e  i n f  l u f t n c i azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  o n d e  

A x P 

P "
: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
 EzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA/20y d e t e r mi n a d a  e mp i r  i c a me n t e  e  V -

:

-  •  v o l u me d e  
Q zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1-1 

A g u a  d i  s  p 6 n i  v e  1 r> o e  .1.  e  m e  n t  o e  iri e  s  t  u d o )  .  

Com r e l a c S o a  l o c a l  i z a s J f o d a s  f e n d a s  o a u t o r  c o n c l u i  

q u e  " a  c l r  e n a  g e m e  o e l e me n t o p r  e p o n d e r  a n t e me n t e  i n d i e  a  d o r  d e  

f  e  n d i  1 h a  m e  n t  o s  "  ,  p r  1 n c  i  p a  1 m e  n t  e  o f  e  n d i  1 h a  m e  n t  o t  r  a  n s  w e  r  s  a  1 > 

j a q u e  " „ . „ o l o n g i t u d i n a l  e s t a  f r e q u e n t e m e n t e  r e g e l a d o o u t S o 

e s t r e i t a m e n t e  u n i d o e n t r e  a s  p a r - e d e s  r q u e  4 i n s i g n i f  i c a n t e  a  

s u a  f u n c a ' o c o mo e s t r u t u r a  f a o o r a u e l  a  a c u mu l a e S o d e  a g u a  

s  u b t  r  r  S n e  a  "  ,.  ( 8 1 Q U E I RzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA AT o p c  i t ) .  H i  >:  J r  o g e  o 1 o g i  c  azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI e  n t  e  r a  f  i  r  m a  

a i n d a  h a v e r  p o s s i b i l i d a d e  d e  s e  o b t e r  Ag u a  s u b t e r r & n e a  n a s  

z o n a s  d e  c o n t a t o d e  i n t r u s i u a s  e  d i s c o r d a n t e s  e r a  c a ma d a s  

m e  t  a  m 6 r  f  i  c  a  s  d o C a  r  i  r  i  P a  r  a  i  b a  n o .  

S I QUE I RA ( o p .  c i t  )  t a mb e m f a z  u ma  a b o r d a g e m n o s e u 

t r a b a l h o s o b r e  a  a  I t  a  s a l i n i d a d e  d a s  a g u a s  q u e  s a ' o c a p t a d a s  

n o Cr-  i  s  t  a  1 i  n o d o Ca  r  i  r  i  y r  e  c o me n d a  n d o q u e  t \  a  1 o c  a c S o d o s  

P o c o s  r u i  s a  n d o o b t  e r  a g u a s  >:Je  me  1 h o r  q u a  1 i  d a d e ,  b u s q u e  -  s!::•  

Ar e a s  d e  b o a  d r  e n a  g e m;  a r e a s  l i m l t r o - f e s  a  r i a c h o s  o n d e  s e j a m 

g r a n c \ s ;  a s  d i f e r e n > r . a s  d e  c o t a s  a  mo n t a n t e  e  a  v a s a n t e  d o 

p o c o ;  r o c h a s  l e u c o c r A t i c a s  e  Ar e a s  d e n s a me n t e  a t r a u e s s a d a s  

p o r  p e g m a t i t o s  d e  g r a n d e  p o r t e ?  (  s e n d o o s  " p e g ma t i t o s  d e  

c o mp o s i e a o g r a n i t i c  a , . . .  p r  e e n c h e d o r e s  d e  f  e n d a s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA y .. . . ) . . 



S3 

Em 1 9 6 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAF a  D e p a r t a me n t o d e  .  R e c u r s o s  N a t u r a i s  d a  

S u d e n e  ( D i v i s a o d e  H i d r o g e o l o g i a  )  c o n c e b e u o I n v e n t a r i o 

H i  d r  o g e o 1 6 g i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA c o d o N o r  d e  s  t  e  c  o m o o b j  e  t  i  u o p r  i  m o r  d i  a  1 d e  

p e s q u i s a r  o s  r e c u r s o s  d e  a g u a  s u b t e r r & n e a n o P o l i g o n o d a s  

S # c a s « 

Co mo r e s u l t a d o r  d e  4 a n o s  d e  e s t u d o t f t m- s © a '  

p u b l i e a s  a"  o d e  1 2 r e l a t o r i o s  c o m i n - f o r me s  t e c n i c o s  a  c e r e  a  d o s  

r  e c u r  s o s  h I  d r  i  c o s  s u b t  e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAr r ' i i ne o s  d o Mo r  d e s t  e  .  

A f  o 1 h a  N 2 15' » J  a  g u a  r  i  b e  -  S E d o m e  s  m o " I  n u e  n t  a  r  i  o » 

p u b l i e a d a ,  e m 1 9 7 1 » e s t u d a a  a r e a  d e l i m i t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAa d a  p e l o s  m e r i d i a n o s  

3 6 °  a  3 9 °  a  o e s t e  d e  G r e e n w i c h e  p e l o s  p a r a l e l o s  6 °  e  8
C >

 d e  

1 a  t  i  t  u d e  s  u 1  r  e  n g 1 o b a  n d o p o r  t  a  n t  o » g r  a  n d e  p a r t  e  d o e  s  t  a  d o d a 

P a r a l b a .  

S o b r  e  a  g u a  s  s  u b t  e  r  r  § n e  a  s  d o e  m b a  s  a  m e  h t  o c  r  i  s  t  a  1 i  n o r  

a b o r d a  a  a l i me n t a c S o r  o e s c o a me n t o * a s p e c t o s  h i d r o d i n « r mi c o s  e  

P o s  s  i  b i  I  i  d a  dzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA v  s  d e  e  x p 1 o r  a  e  a"  o .  

M  o t  o <~ a  n t  e  a  c  i  r  e  u 1 a  c  a  o d e  A g u a  a  f  i  m a  q u e  e  1 a  

e x i s t e r  e m f u n c S o d e  o b s e r u a e ' Ge s  d e  me d i c o e s  d a  p r o f u n d i d a d e  

d o n l v e l  e s t a t i c o e m p o c o s  n o s  Ca r  i r i s  Ge  l l - . o s  d a  P a r a l b a .  

Em b o r a  na ' o e x p l i q u e  cl ar a me n t e  q u e  t i p o d e  e i r c u l a e a ' o e  

c o n s i d e r a d a c  d i z  s e r  a  me s ma  i n f l u e n c i a d a  p e l a  t o p o g r a f i a  e  

p e  1 o f r a  t u r  a  m e  n t  o d o s  t  e  r  r  e  n o s  c  r  i  s  t a  1 i  n o s  r  s  e  m f a  ze  r  

a b o r d a  g e m s o b r e  a  r  e n o v a  s a ' o e  a s  p e r  d a s  d ' a g u a s  e x i s t e n t e s  

n o s  t e r r  e n o s .  



SCHOFF ( 1 9 6 7 )  r  p o r  o c a  s i  So d a  5. S S e m a n a  d e  E s t u d o s  e m 

H i d r o g e o l o g i a  Ag u a s  n o Mo r d e s ' t e ,  e m p a l e s t r a  p r o f e r i d a  e  

P o s  t  e  r  i  o r  m e  n t  e  p u b 1 i  c  a  d a  ,  a  p r  © s  e  n t  a  e  .  d e  b a  t  e  a  1 g u n s  d o s  

p r  i  n c  i  p a  i s  f a  t  o s  r  e 1 a  c  i  o n a d o s  c  om r e  c u r s o s  d e  a  g u a  

s u b t  e r  r  3 n e a  n ( J  NzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAO r  d e s t  e  d o B r a s  i  1. .  

Gr a n d e  p a r t e  d a  p u b l i e a c a o e n f o c a  o p r o b l e ma d e  Ag u a  

e m r e g i me s  o n d e  p r e d o mi n a m r o c h a s  p r e c a mb i a n a s .  0 c i t a d o 

a u t o r  t r a n s e r e Me a f i r ma c S e s  d e  o u t r o s  a u t p r e s  a c e r e a  d e  

p o s s i b i l i d a d e s  d e  s e  e n c o n t r a r  Ag u a  n a s  r o c h a s  c r i s t a l i n a s ,  

f x c a n d o c l a r o a  e x i  s t & n c i a  d e  c o n t r a  d i c O e s  q u a n t o a  d e v e r - s e  

o u na ' o p e r f u r a r  p o c o s  e m t  e r r  e n o s  c r i s t a  l i n o s .  

Re s s a  1 1 a  •  e n t  a  o o s ' e  s f o r  c o s  e  r  e s u 1 1 a  d o s  d a  Su d e  n e  

c o m r e ' l a c a ' o a s  Ag u a s  s u b t e r r & n e a s  c i t a n d o o p r i m e i r o g r u p o d e  

t r a b a l h o d a  me s ma  n o p r i n c i p i o d e  1 9 6 2 ,  q u e  e m f i n s  d e  1 9 6 3 

t  b r  n o u -  s e  d i  M i  s  S o d e  h i  d r  o g e o 1 o g i  a  ,  j  A c  i  t  a  d o ,  e  e n t  %o a  

p r e o c l i p a c S o d o s  g e 6 l o g o s  n a  b u s c a  d e  ur n ma i o r  c o n h e c i me n t o d a  

Ar e a  c r i s t a  l i n a ,  a  f i m d a  . o b t e n c A' o d e  ma  l o r e s  e  me  l h o r e s  

q u a n t i d a d e s  d e  Ag u a .  Me n e i o n a  e n t a o o s  t r a b a l h o s  d e  S I  QUE I RA-

( o p .  c i t )  e  d e  COSTA ( 1 9 6 3 )  n a  r e g i S o d e  Mo n t e i r o -  S u me ,  n o 

E s t a d o d a  P a r a l b a ,  d e  T E I XE I RA e  01. . . I . GEI RA (  1 9 6 2 ) ,  d e s t a c a n d o 

a l g u ma s  a f i r m a c f t e s  e  e o n e l u s f f l e s  d o s  me s mo s  n o t o c a n t e  a  

q u a  l i d a d e o u q u a h t i d a d e  d e  Ag u a  s u b t e r r S n e a  c a p t a d a  e  a t e  

c  o m p 1 e  m e  n t  a  n d o i .  d e  i  a  s .  

Mo s t r a  e n t S o r e s u l t a d o s  d e  y a z S o e m p o c o s  1 o c a d o s  n a  

Ar e a  d o p o l i g 6 n o d a s  s e c a s ,  a t r i b u i n d o q u e  5 6 % d o s  me s mo s  



p e r f u r a d o s  e m r o c h a s  c r i s t a  U n a s  p o d e m d a r  v a r f f e s  d e  1 0 0 0 o u 

ma  i s  l i t r o s  p o r -  h o r a ,  3 4 % t i n h a m v a z &e s  d e  me nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA OS d e  1 0 0 0 1 / h 

e  1 0 % e r a m s e c o s .  A v a l i a  o s u c e s s o o u na ' o d e  ur n p o c o ,  e x p o n d o 

q u e e  e m f u n c a ' o d o o b j e t i v o q u e  d e v e  s e  a n a l i s a r  e s t e  a  s p e c  t o 

" o v a l o r  d a  Ag u a  c r e s c e  a  me d i d a  q u e  a  s u a  a b u n d t r n c i a  

d i m i n u i .  E s c a s s e z  v a l o r ,  i z a a  Ag u a " .  S CH0 F F ( o p . ,  c i t  ) .  

SCHGFF ( o p .  c i t )  c o n c l u i  b u s c a n d o j u s t  i f  i c a e 3 f o p a r a  

c u s t o s  d e  p e r  f u r  a  c  So d e  r o c h a s  n o c r i s t a  l i n o '  >•  d e c l a r a n d o :  

" E s t e s  b e n e f  1 c i o s  n' a' o s 3 o f a c i  1 me n t e  e s t a b e  1 e c i d o s  e m t e r mo s  

mo n e t a r  i o s .  P o r e m o n d e  o s  p o c o s  s 3 o u t i l i z a d o s  p e l a  p o p u l a c S o 

t a n t o p a r a  u s o d o me s t i c o c o mo p a r a  o g a d o ,  .  o s  b e n e f i c i o s ,  

d u r a n t e  a  v i d a d e  ur n p o c o r  f a c i l m e n t e  d e v e m c o mp e n s a r  o 

c u s t o " .  •  

Ha  r e a  l i d a d e ,  a s  d e c l a r a c O e s  d e  S CH0 F F ( o p , ,  c i t )  s 3 b 

r e s u i t a d o d a  s u a  e x p e r i & n c i a  n o U. S.  G e o l o g i c a l  S u r v e y " e  d a  

o b s e r v a e 3 o d o s  e s t u d o s  f e i t o s  n o Mo r d e s t e  d o B r a s i l  p e l o s  

t e e n i c o s  d a  SUDEHE a t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAe  e n t S o .  

CRUZ ( 1 9 6 7 )  r e  t i n e a  1 g u m a s  i n f o r m a c t t e s  r e s u I t  a n t e s  d e  

u ma  i n v e s t i g a s S o n a  Ar e a  d e  P a u l i s t a n a ,  n o P i a u i ,  o n d e  a  

d r e n a g e m s e  d e s e n v o l v e  s o b r e  t e r r e n o s  c r i s t a  l i n o s .  F o i  

o b s e r v a d a u ma  c o i n c i d & n c i a  d a s  j u n t a s  e  f r a t u r a s ,  i n d i c a n d o 

ur n s i s t e r n a  l o n g i t u d i n a l ,  c o m a  d i r e c S o E- W d a  x i s t o s i d a d e e  

c o m o u t r o s i s t e r n a  a n g u l a r ,  p a r e c e n d o s e r  a  d r e n a g e m 

c  o n t  r  o 1 a  d a  p o r  e  s  t  e  szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 2 s  i  s  t  e  m a  s  ,  s  e  n d o c  o n f  i  r  m a  d o o c  o n e  e  : i .  t  o 

d e  " r i a c h o f e n d a "  p o r  S I QUE I RA ( o p .  c i t ) .  



A f i m d e  u e r  i f  i c a  r  e s t  a s  o b s e r u a c Oe s * CRUZ ( o p .  c i t )  

f  e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA z  u s  o d e  t  r a t azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI e n t  o ©s t a t i s t i c  o >•  c  o m p r o 0 a  n d o a  g r a n d e  

u t  i  1 i  d a  d e  d e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAs t  e  t  r  a  t  a  me n t  o p a r a  e s t  i  ma  r  a  e x t  e n s  a'  o d o s 

f a t  o r e s  l i n e a t i v o s  n o d e s e n u o i o i m e n t o d a  d r  e n a g e  i n .  

Co i n r e s p e i t o a  c i r c u l a t e  o d e  a g u a  d e f i n i u o s  

s e g u i n t e s  t i p o s  d e  r e s e r u a t o r i o s  d e  f r a t u r a s ;  

. 1. .  " F r a t u r  a me n t o s '  i n c i p i e n t e s ,  l o c a  l i  z a . d o s  * d e  

p e q u e n a  e x t e n s a ' o .  A q u i f e r  a  l i v r e ,  c o m p o u c a s  

p o s;  s  i  b i  1 i  d a  d e  s  d e  c  i  r  c  u 1 a  a  o „  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• 2.  F r  a  t  u r  a  m e  n t  o s  d e  g r  a  n d e  e  x t  e  n s  3 a  >•  i  n t  i  m a  m e  n t  e  

c o n e c t  a d o s  T c o m f . e n d a s  d e  p e q u e n a  p r o f  u n d I d a  d e .  

Aq u 1 f  e r o 1 i u r  e  ,  d e  "  wa  t  e r - 1 a b 1 e. '
1

 > e  c i r  c u l a « 3 o 

c  o m a  n d a  d a  p e  J.  a  t  o p o g r  a  f  j .  a  .  D e  s c  a  r  g a  n a  t  u r  a  1 

r  e  s  t  r  i  t  a  a  o i s  u a  1 e  s  e  m a  s  c  a  r  a  d a  p e  1 o s  a  1 u u i  e  s  r  

q u a  n d o e  x i  s  t  e  n t  e  s .  

3 » F r  a  t u r  a  m e  n t o s  ma  i s  i  r  r e  g u I a  r  e  s  e  p r o f  u n d o s .  

F e n d a s  ma  i s  f e c h a d a s ,  me n o s  p e r me a s e i s  e  d e  t r a ma  

r  a  r  e f  e  i  t  a  „  A q u 1 f  e r  o c  o n f  i  n a  d o c  o m c  i  r  c  u 1 a  c  3 o 

c  o ITI a  n d a  d a  p e  l a s  p a  r  e  d e  s  d a  s  f r a t u r a s * " .  

CRUZ ( o p .  c i t ) ,  t r a n s c o r r e  e n . t S o s o b r e  a s p e c t o s  d e  

s  a  I  i  n i  d a  d e  d a  a  g u a  ,  c o n c  1 u i  n d o a  t  r -  a  o e  s  d e  a  n a  U s e  s  d e  a  g u a  s  

s u b t e r r d n e a s  q u e  o a u me n t o d a  s a l i n i d a d e  e s t a  i n t i m a m e n t e  

r e l a c i o n a d o a  ur n a u me n t o d e  c l o r e t o s ;  h a  t e n d # n c i a  a  ur n 

a  u m e  n t  o d e  s  6 1 i  >::!  o s  t  o t  a  i  s  d i  s  s  o 1 u i  d o s c  o m a  p r  o f  u n d i  >1 a  >:J  e  ,  o u 



s  © j a ,  a  i n © d i  •:!  a  q u e  s i  e  azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA F> r  o f  u n d azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA y t  © m- s  © m a i o r e s  u a l o r  © s  d © 

r e s i d u e )  s e c o e  I n d i c e s  d e  c l o r o ' y s e n d o i s t o a t r i b u i d o a  me  n o r  

c i r c u l a c S o e x i s t e n t © n a s  f r a t u r  a s  ma  i s  p r o t u n d a s . .  " - . „  o s  

c r i t e r i o s  q u e  c o n d u z e m a  e s t i m a t i o n s  d a  q u a  l i d a d e d a  a g u a  s a ' o 

u a r i a u e i s  e  mu i t o d e p e n d e n t . e s  d o c o n j u n t o . d e  i n f l u # n c i a s  e  

c  o n d i  e  ?j  e  s  I  o c  a  i  s  p r  e  d o m i  n a  n t  e s  "  .  

REBOUCAS ( 1 9 7 1 ) ,  c o mo me mb r  o d a  SUDENE ,  P U b 1 i  c a  u m 

t r a b a l h o ,  o n d e  f a z  e s t i m a t i u a s  p r e l i m i n a r e s  d a s  a g u a s  

s u b t e r r  d n e a s  d o Mo r c l e s t e ,  a t r i b u i n d o a s  r e s e r u a s  

h i d r o g e o l o g i e a s  e x p l o r a v e i s  d a s  f o r ma c Oe s  c r i s t a  U n a s  ur n 

p o t e n c i a  1 mu i  t  o f  r  a c : o e  c o mp I e t a me  n t e  n e g 1 i g e n c i  azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA v© 1 ,  q u a n d o 

c  o m p a  r  a  d o c  o m o s i  a  I u u i  f t  e  s  c  o n s  i  d e  r  a  n d o -  s  e  a s s i  u p e  r  f  I  c  i  e  s  

o c u p a  d a s  p o r  c a d a  s i  s t e m ay d e c  l a r a n d o '  q u e  a g u a s  s u b t e r  r c t n e a s ;  

d o e mb a s a me n t o c r i s t a l i n o s e r Mi r i a m a p e n a s  d e  c o mp l e me n t a c S o 

a  o s i  i  s;  t  e  m a  d e  a c  u d e  s  y j u n t  a  m e  n t  e  c  o m u r t i  a  e  x p 1 o r  a  e  3 o 

s i  s r t e ma t i c a d a s  z o n a s  a l u u i a i s ,  s e g u n d o t ©c n i c a s  a p r o p r i a d a s .  

Com r ©l a c 3 a  . a o mo u i me n t o d a s  a g u a s  e m me i o s  

f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  a t u r  a d o s ,  a  bi t :i I i o g r a f  i a i n t e r n a c i o n a  1.  4 d e  d I f  i  c i  1 

a  c  e  s,  s i  i  b i  1 i  d a  d e  ,  s e  n d o p r e p o n d e  r  a  t  e  m e  n t  e  CUST 0 D1 0 e  L.  L A M A S 

( 1 9 7 6 > » a p r i n c i p a l  f o n t e  p a r a  c o n h e c i me n t o d e  t r a b a l h o s  e m 

o u t  r  o s  p a  1 s  e  s  ..  A i n d a  m a  i  s o s  m e  i  o s f  i  s  s  u r  a  d o s a 1 i  t  r  a t  a  d o s  

s a ' o c o n s i d e r  a  d o s  me i o s  p e r me a v e i s  p o r  f  i s s u r  a c a * a  >•  j a q u e  a  

r  ni ' d e  d e  f  i  s  s  u r  a  s i  g e  r  a  1 m e  n t  e  i  n t  e  n s  a  e  d i  s  t  r  i  b u i  d a 

u n i  f  o r  m >=•  m >:-:•  n t  e  a  o 1 o n g o d a  r o c  h a , I-. a  u e  n d o '-.J A r i a s  i  n t  e r e  o n e  x ?.'> >s-  s  

e n t r e  a s me s ma s .  E s t a s  c a r a c t e r 1 s t i c a s  e m n a d a  s e  a p r o x i ma m 

d o n o s  s o c r  i s ;  t  a  l i n o ,  o n d e  a s ;  f r a t u r  a s  o c o r r e m d e  f o r ma  



e s p o r A d i c a ,  a l ©a t 6 r i a  n o c o r p o r o c h o s p > c o m p e q u e n a s  © f r a c a s  

l i g a c S e s  ©n t r e  a s  me s ma s .  

CUSTODI G e  LLAMAS ( o p . c i t )  a f i r ma mr ,  " 0 c o mp o r t  a  me n t o 

h i d r a d l i c o d o s  d i f ©r e n t e s  t i p o s  d e  r o c h a s  c o n s o l i  d a d a s  e  

i nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LI i  t  o M a  r  i  azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA v  e  1 e  d e  p e n d e  m u i  t  a  s  u e  z  e  s  d e  f  a  t  o r  e  s  e  % t  © r  n o s  a  

s u a  p r o p r i a  c o mp o s i c S o " » d e c l a r a n d o q u e  o s  ©s f o r c o s  

t  e c t 6 n i  c o s  c o n d i  c i o n a  m o s  p 1 a  n o s  d © f  r  a  t  u r  a  >•  o d i  a  c  1 a  s a  me n t  o 

e  HI- t  c . . .  0 c  1 i ma  c o n d i c i o n a  a  a  1 1 ©r  a  c 3 o s u p ©r  f  i e  : i .  a  1 d a  r  o c h a  

e  a  c r i a c S o d e  ma n t o s  p e r  me  Av e  i s  o u p o u c d .  p e r me a y e i s . ,  As  

a c o e s  e n d 6 g e n a s  s 3 o r ©s p o n s a v e i s  p ©l a  ©x i s t e n c i a  d e  d i g u e s  © 

i n t r u s O e s  q u e  p o d e m f a u o r e c e r  o u n a o o f l u x o d a  a g u a .  Ds  

a  LI t  o r  e  s  a  c  i  m a  t  a  m b © m a  b o r  d a  m s  o b r  © h e  t  © r  o g © n © i  d a  d © 

a n i s o t r o p i a  d o s  me i o s '  . f r a t u r a d o s ,  a f i r m a n d o q u e  s e g u n d o 

CAS T I L L O r  KANADI  © KRI ZEK (  1 9 7 2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ) ,  " o mo wi me n t o d a  Ag u a  e m 

t e r r  e n o s  f r a t u r a d o s  d e p e n d e  mu i t o d a  o r i e n t a e S o d a  r e d e  d e  

f i s s u r a s  e  d a  i n c l i n a c S o r e l a t i v a d e  u n s  s i s t e r n a s  c o m r e  l a c S o 

a  o s  o u t r o s .  A s i t u a c S o ma i s  p r o w ^ u e l  a  c i r c u l a c S o *"i a  Ag u a  © 

a  q u e  l a  e m q u e  ur n d o s  s i s t e ma s  s e  d i s p S © a p r  C\ 4& 

p a r a l e l o a  l i n h a  r e c a r g a - d e s c a r  ga . .  A f o r ma d<
 C u

^ t 8 t t o .  ,  

f  r e a l ,  i c a  d e p e n d e  d a s  o r i e n t a c C e s  d a s  f i s s u r  ^ ^ >Qs > o o - ^ 

f r e q u i n e i a  e  l a r g u r a " .  

E 6 b u i o q u e  e s t u d o s  f e i t o s  e m a q u i f e r o s  p e r me A ^ e i s  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

P o r  f  i  s  s  LI r  a  m e  n t  o n A'  o s  3 o a  p 1 i  c  A u e  i  s  a  o c  r  i  s  t  a  1 i  n o p a  r  a  i  b a  n o >•  

j A q u e  s u a s  c a r a c t e r 1 s t i c a s  s S o t o t  a l me n t e  d i f ©r e n t e s  

d a  q  LI e  '.!.  a  s  a  p r  e  s  e  n t  a  d a  s  p o r  e  s  t  e  s  a  LI t  o r  e  s  .  



2 ?  

STEWART ( 1 9 6 7 )  I n . . CUSTODI O e  LLAMAS ( o p . c i t )  

a  p r e s e n t  a  a  f i g ' u r a 3 . 1 s e g u I n t e l !  

F i g u r a  3 - 1 -  C o n d i c S e s  f a u o r a u e i s  e  d e s f a u o r a u e i s  

p a r a  a  p e r f u r a c S o d e  ur n p o e o e m r o c  h a  f r a t u r a d a .  ( S e g u n d o 

STEWARTzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA v 1 9 6 7 i n CUS T0 D1 0 e  LLAMAS ,  1 9 7 7 ) , ,  

a )  p o u c a  d e c l i u i d a d e d o t e r r e n o e  f i s s u r a c S o n o 

me s mo s e n t  i d o 

b )  f u n d o d o v a l e  c o m e l e v a d a  f i s s u r a c S o 

c )  f a c i l i d a d e d e  r e t e n c 3 o d o s  m a t e r i a l s  d e  s u p e r f  i c e  

d > f  i  s  s  u r
1

 a  c  3 o c  o n t  r  a  r  i  a  d e  c  1 i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA y . > i  d a  d e  d o s  t  e  r  r  ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA n o s  

e  )  f  a  c  i  1 i  d a  d e  d e  e  s  c  o a  m e  n t  o s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LI b t  e  r  r  ; i f  n e  o 

f  a  c  i  1 i  d a  d e  d e  e  s  c  o a  m e  n t  o s  u b t  e  r  r  3 n e  o e  f  i  s  s  u r  a  e  3 o 

n a  o f  azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LJ o r  a  M  e  J.  „  



Com r e  l a t o a  p e r m e a t i l i d a d e ,  a f i r ma m q u e  a s  

f r a t u r  a s  a  u me n t a r n c o n s i d e r  a  we  l me n t e  a  p e r me a b i  l i d a d e d o me i o 

r o c h o s o ( s i c ) ,  c i t a n d o t r a b a l h o s  r e a l i z a d o s  p o r  SUCZYNSKY 

( 1 9 6 8 )  n o B r a s i l ,  e m q u e  f r a t u r a s  p u d e r a m d a r  d e  3 a  6 mQ/ h e  

f i s s u r a s  e n t r e  0 , 3 e  0 , 6 m̂ / h ,  i s t o e m p o c o s  - c o m 

p r o f u n d i d a d e s  e n t r e  5 0 e  7 5 m,  c o m r e b a i x a me n t o s  e n t r e  3 0 a  

5 0 m„ S e g u n d o GREENGARTEN e  WI THERS P 0 0 N ( 1 9 7 2 )  i n H i d r o l o g i a  

S u b t e r r S n e a zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAr  " q u a n d o o s  b l o c o s  s 3 o me n o r e s  q u e  l m
a

 e  a  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

P e  r  i i i  e  a  b i  I  i  d a  d e  i  n t  e  r  s  t  i  c  i  a  1 e  m a  : i .  o r  q u e  1 0 ™ S m /  d i  a  ,  o me i o .  

p o d e  c o n s i d e r  a r - s e  h o mo g $ n e o ;  e m o u t r a s  c o n d i c O e s * o me i o 

p o d e  c o n s i d e r  a r - s e  h o mo g d n e o s o d e p o i s  d e  ur n t e mp o d e  

b o  ITI b e  a  m e  n t  o s  u f  i  c  i  e  n t  e  m in- n t  e  1 a  r  g o "  ,.  

CUSTODI G e  LLAMAS (  1 9 7 6 )  t a mb e m a p r e s e n t a m mo d e l o s  

e s t u d a d o s  p o r  a u t o r e s  e s t r a n g e i r o s i  t a i s  c omo: :  

mo d e l o d e  ur n s i s t e r n a  t r i d i m e n s i o n a l  c a b i c a  d e  

f  i  s  s  u r  a  s  i  g u a  i  s ; ,  >::  o m a  r  o c  R a  © n c  a  i  >;  a  n t  e  p e  r  m e  a  we 1 ,  s  e  g u n d o 

B A R EN B LAT T ,  Z H E L T 0 G e  K G T C l - l  I N A (  1 9 6 0 ) .  

e s t u d o d o c a s o d e  ur n p o c o d e  u a z a ' o c o n s t  a n t e  q u e  

c o r t a  u ma  a n i c a  f r a t u r a  h o r i z o n t a l ,  o u u ma  t i ni ca  f r a t u r a  

v e r t i c a l  q u e  p a s s a  p e l o p o c o ,  s e n d o a  f r a t u r  a  d e  d i me n s f t e s  

f i n i t  a s ;  d e n i . r o d e  ur n me i o p o r o s o h o mo g e n e o ,  s e g u n d o 

GREEMGARTEH e  RAMEY ( 1 9 7 1 )  e  GREEMGARTEM e t ' a l  ( 1 9 7 2 ) .  

E b e m n o t 6 r i o q u e  os ;  mo d e l o s  a p r e s e n t  a d o s  s t - f a  

a p l i c a v e i s  c o m a l g u ma s  r e s t r i c o e s  a t e  me s mo n o c a mp o d a s  

r o c h a s  c o n s i d e r a d a s  p e r me a u e i s  e  q u e  f a z —s e  n e c e s s 4 r i a  ur n 



ma i o r  c o n h e c i me n t o d o me i o f r - a t u r a d o x p r i n c i p ' a l m e n t e  n o q u e  

d i z  r e s p e i t o a  o c o r r # n c i a  d e  f r a t u r a s r  d i s p o s i e a * o e  c o n d i c o e s  

1 o c  a  i  s  d a  s  m e  s  m a  s  •  

S o b r e  a  p r o d u t i v i d a d e d o s  p o c o s  p e r  f u r a d o s  e m r o c h a s  

c r i s t a l i n a s r  d e c  l a r a m q u e  a  v a z a ' o d e  u r n . p o c o © f u n c S o d a  

p o s i e S o r e l a t i u a d a s  f r a t u r  a s  c o m r e s p e i t o a o n i u e ' l  e s t a t i c o 

e  n a o a  p r o f u n d i d a d e d o p o c c i x j a  q u e  p a s s a d a  u ma  z o n a  d e  

f r a t u r a s r  p o d e  s e r  q u e  na ' o a p a r e c a m ma  i s  e m p r o f u n d i d a d e * 

f u n c i o n a n d o o r e s t  a n t © d a  p e r f u r a c a * o c o mo ur n'  me r o d e p o s i t a  

e s t a n q u e. ,  

Na' o © f a e i  1 c o n h e c e r  a  s i t u a c a ' o x n e m a  p r o d u t i v i d a d e  

d a s  f r a t u r  a s  q u a n d o 6 r e a l i z a d a a  p e r f  u r a c a ' o r  CUS TODI G e  

LLAMAS ( o p . c i t )  c o me n t a r n q u e  " e m s o n d a s  r e a l i z a d a s  a  r o t a c S o ,  

a s  i n d i c a c 5 e s  s o b r e  p e r d a s  d e  f l u i d o p o d e m a j u d a r .  Em s o n d a s  

p e r f u r a d a s  a  p e r c u s s a ' o x a s  v e z e s  o s  s o n d i s t a s  n o t  a m a  

p r e s e n c a  d e  f r a t u r a s  a q u i f e r a s  p e l a  p e r d a  d e  d e t r i t o s  e  

t  a  m b ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI a  s  v a  r  i  a  c  f t  e  s  b r  u s  c  a  s  d e  n 1 u e  1 s  a'  o t  a  m b e  ITI m u i  t  c> 

s  i  g n i  f  i  c  a  t  i  v a s . "  

Ta mb e m " . . .  c e r  t o s  me t o d o s  d e  t e s t  i f  i c a c a ' o g e o f i s i c a  

p e r mi t e r n l o c a l i z a r  a  p o s i c l o d a s  f r a t u r a s r  i n c l u i n d o s u a  

i  m f  > o r  t  a'  n c  : i .  a  ' '  „  0 u t  r  a  s  1 e  c  n i  c  a  s  c  i  t  a  d a  s  e  mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA H i  d r  o I  o g i  a  

S u b t e r r a i n ©a  t a mb e m s a ' o e f i  c a z e s x i n c l u s i v e  p o d e - s e  r e a l i z a r  

urn r e c o n h e c i me n t o 6 p t i c o i n d i r e t o q u a n d o s e  d i s p f t e r  d e  u ma  

s  o n d a  s  u b m e  r  g I  v e  1 c  o m t  e  1 e  u i  s  3 o o u u m a  ma'  q u i  n a  f  o t  o g r  a  f  : i .  c  a  

e s p e c i a l * n o c a s o d e  p o c o s  d e  g r a n d e  d i S me t r o r  e mb o r a  o 



me t o d o n e t s  s e mp r © o b t e n h a  r ©s u l t a d o s  c l a r o s  q u a n d o a s  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

f r a t u r a s  s a ' o ©s t r ©i t a s .  CUSTODI G e  LLAMAS < Op . c i t > » 

a e o n s ©l h a m q u e  ©n c o n t r e - s e  a  u a z 3 o d e  p r o d u c a o d o p o s o r  

a t r a v e s  d o s e g u i n t e  me t o d o :  0 p o c o © b o mb ©a d o p o r  ©t a p a s  

c o n t l n u a s  © c o n s © c u t i v a s r  a  t a x a s  c r ©s c ©n t ©s .  

--  M©d e - 5 e  o s  r e s p ©c t i u o s  r e h a i x a m© n t o s  ©m r © l a c 3 o a o 

n l u e l  e s t a t i c o i n i c i a l  a o f i m d e  c a d a  ©t a p a .  

P l o t a -  s  © o s  u a  1 o r  © s  r  ©b a  i  x a  m ©n t  o  u e  r  s  u s  u a  z  .'> o e  m 

P a  p e  1 m i l  i  m © t  r  a  d ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r e  c  o n s  t  r  o i  -  s  © a  c u r  v a  c  a  r  a  c  t  © r  1 s  t  i  c  a  „  

Db s e r  u a  - s e  e n t a ' o q u e  a  c u r o a  © f o r  ma  d a  d © d u a s  

p a r t e s  c o m d i f ©r e n t e s  c u r y a t u r a s ,  ur n t r e c h o q u a s e  r e t o e  

o u t r o d e  ma i o r  c u r u a t u r a .  0 p o n t o e m q u e  h a  mu d a n c a  d a  

u r  v a  t u r  a  © a  u a  z  3 o m a  x.  i  m a  c o r r e s p o n d e  n t  e  a  o r e  b a  i x a m © n t  o n o 

p o n t o c r i t i c o .  E s t e  me t o d o © d e n o mi n a d o me t o d o u a z S o c r i t i c a „  

F i n a l m e n t e ,  c o me n t a n d o s o b r e  a n a l i s e  e s t a t i s t i c a d e  

d a d o s  d e  u a z Be s  d e  p o c o s  r s u p 8 © q u e  a  d i s t r  i b u i c 3 o d e  u a z Ce s ;  

e s p e c i f i c a s  o u v a z Oe s  e s p e c i f i c a s  p o r  u n i d a d e  d e  p e n e t r a « 3 o '  

s e g u e m u ma  l e i  p r o b a b i  l i s t i c a  l o g a r i t m i c a  ( L e i  d e  G a l t o n ) ,  

c i t a n d o a i n d a  q u e  e m d e t e r mi n a d a s  o c a s i O e s  a  l e i  d e  F r e c h e t  

( f u n c 3 o d e  d i s t r i b u i c . 3 o  e x t r e m a )  r e s u l t a  ma i s  a p r o p r i a d a .  

A j u s t a r a m o s  d a d o s ;  d e  u a z  3 o p o r  u n i d a d e  d e  

p r o f u n d i d a d © d o s  p o c o s  d a s  i l h a s  d e  Gr a n C a n a r i a  a  u ma  l e i  

n o r  m a  1 1 o g a  r  i  t  m i  c  a r c o n f e r  m e  f  i  g u r  a  s 3.2 e  3 . 3 . .  
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F i g u r a 3 . 2 -  A j u s t e  a  u n a l e i  n o r ma l  l o g a r  I t mi c a d a i  

u a z S e s  p o r  u n i d a d e  d e  p r o f u n d i  d a d e  d o s  p o c o s  d e  Gr a n Ca n a r i < 

a g r u p a d o s  p o r  mu n i c i p i o s .  ( S e g u n d o CUS TODI G e  LLAMASzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r 1 9 7 6 ) , .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Por ct Maj e  de  pozos  

F i g u r a 3 . 3 -  A j u s t e  a  uma l e i  n o r ma l  l o g a r i t m i c a d zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- j ; 

u a z Oe s  me d i a s  d o s  p o c o s  d e  c a d a a r e a mu n i c i p a l  d a i  I K a  d>:  

Gr  a n C a n a r  i  a  .  (  S e g u n d o CUS T0 D1 0 e  LLAMAS ,  1 9 7 6 ) .  



WALTDM e  CSALLAMY ( CS ALLAMY 1 9 6 5 ;  WALTOH,  1 9 7 0 ,  p a g i n a s  3 3 1 -

3 3 4 )  r e a l i z a n d o e s t u d o s  e s t  a t  1 s t  i  c o s ,  p u s e r a m p r ' i mo r d i a  l me n t e  

e m r $ l e v o c o mo i n f l u e n c i a d o r e s  n a  p r o d u t i v i d a d e s  d o s  p o c o s ,  a  

i n f  l u<=»nc i a  d o t i p o e  e s p e s s u r a  d a  c o b e r t u r a  s e d i m e n t a r ,  a  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

t o p o g r  a  f  i  a ,  a s s i r r t  c o mo a  d 1 f  e r  e n c a  e n t r  e  o s  n i u e  i s  

e s t a t i g r a f i c o s  d o s  a q u i f e r o s  .  d o l o m l t i c o s  a o N o r t e  d e  

1 1 1 1 n o i s .  0 s  •  a  u t  o r  e  s  p u d e  r  a  m c  o n c  1 u i  r  e n t  a*o q u e  p o e  o •=•> 

c o b e r t o s  p o r  ma n t o s  c o mp o s  t o s  d e  a r e !  a  e  c a s e a l h o s  p r o c l u z  i a m 

ma  i s  q u e  a q u e l e s  c o b e r t o s  p o r  m a t e r i a l  a r g i l o s o r e l a t  i v a  me r i t  © 

i mp e r me a v e 1 .  A ma i o r  e s p e s s u r a  d o ma n t o t a mb e m c o n t r i b u i  p a r a  

u ma  ma i o r ^ p r o d u c S o ,  a  l e m d e  o b s e r v a r e m q u e  e m t e r mo s  

t  o p o g r a f  i  c  o s ,  u m p o c  o 1 o c a  d o e m r  o c  h a  l o c a 1 i  z  a d o e  m t  e r r  e n o 

mo n t a n Ho s o t e r n ma i o r  p r o d u t i v i d a d e q u e  ur n l o c a d o e m v a l e  

r o c h o s o .  

LARSSOH,  ( 1 9 7 7 )  f a z  n o s e u t r a b a l h o " Gr o u n d Wa t e r  i n 

Ha  r  d Ro c zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAk  s  "  ,  a p r  e s e n t  a  d o n u m S i  mp 6 s i  o I  n t  e r  n a  c  i  o n a  I  > 

i n t e r e s s a n t e s  c o n s i d e r a e t t e s  g e o l 6 g i c a s ,  e n f a t i z a n d o 

e s p e c i a l m e n t e  a s  d i f e r e n c a s  d e  f r a t u r a m e n t o c o n f o r me o t i p o 

d e  r o c h a .  S e g u n d o e l e ,  e s t u d o s  p e t r o g r 4 f i c o s  e  e s t u d o s  d a  

e  v o l u c  3 o t  e  c  1 6 n i  c  a  a  q u a  1 d e  v e  m e  s  t a r  r - e  l a  c i o n a  d a  s  a  5 

d e s c o n t i n u i d a d e s ,  d e v e m s e r  d e s e n v o l v i d o s ,  p o i s  ur n e s t u d o n 3 o 

d e t a l h a d o d e  u ma  d e s c o n t i n u i d a d e ,  s e m h a v e r  r e l a c i o n a m e n t o 

c o m o t e c t O n i s m o ( e v o l u c 3 o ,  t i p o s  d e  e s f o r c o s ,  e s t  a d o d a  r o d ,  a  

a o s e r  t .  e n s i  o n a  d a  ,  e t c . ) ,  l e v a r i  a - n o s  a  ur n r e s u l t  a  d o mu i  t o 

r e s t r  i t o e  i  n c  o e  r  e  n t  e  c  om a  r  e  a  l i d a  d e  .  ALB U Q U E R Q t J  E (  1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA9 8 <1 ) , 

c o n c o r d a n d o c o m LARSBOM,  a f  i r ma  s o b r e  f e n d a s  t r a n s v e r s a l s :  



3 3 

" . . .  a  e x p e r i & n c i a  c o mp r o u a  q u e  n e m t o d a  f e n d a  t r a n s v e r s a l  

t e r n a  me s ma  o r
1

 i g e n •  A1 g u ma s  s a ' o d e  c i s a  1 h a me n t  o .  .  .  ,  o u t  r  a s  

s a ' o d e s e n v o l v i d a s  n o e s t a d o p l a s t i c o r  o u t r . a s  n o e s t a d o 

c o ' n s o l i d a d o d a s  r o c h a s * o u t r a s  s a ' o d e  o r i g e m t e c t 6 n i c a e  

o u t r a s  s a o d e  o r i g e m a t e c t o n i c a .  I s t o p o d e  e x p l i c a r  a s  

s u r p r e s a s  b o a s  e  ma s  o b t i d a s  e m p e r f u r a c o e s . "  

De  s >de  1 9 8 0 * p e  l a  p r  i m e i  r  a  u e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAzzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r a  t  e  h o j  e  r  e m f  u n c 3 o 

d o e mp e n h o e  c o l a b o r a c S o d e  p r o f i s s i o n a i s  e s p e c i a l i z a d o s  

t a r 1 1 o e m a g u a s  s u b t e r r ' i i n e a s  c o m0 ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAITI C i < ! ? n c i a s  a f  i n s ,  a  ABAS -

As ; s o c i a c ' <5 o B r a s i l e i r a  d e  Ag u a s  S u b t e r r S n e a s  p r o mo v e  d e  2 e m 2 

a n o s r  o C o n g r e s s o B r a s i l e i r o d e  Ag u a s  Su b t  e r r  f i n e  a  s ,  o n d e  s 3 o 

e n f  o c a  d o s  t e ma s  d e  g r a n d e  a b r a n g £ n . c i a  n o c a mp o d a s  a g u a s ;  

s  u b t  e r  r  «§rn e  a s .  

F
:

' or  o c a s i S o d o I S C o n g r e s s o e m 1 9 8 0 . .  d e s t a c a m- s e  

a  1 g u n s  t r a b a l h o s  a  s;  s o c i a d o s ;  a  p e s q u i s a  d e  a g u a  s u b t e r r 3 n e a e m 

a q u i f e r o s  f i s s u r a d o s * e n t r e  e s t e s ,  e s t S o o s  t r a b a l h o s  d e  

Ha u s ma n : "  A v a l i a c S o Q u a l i t a t i v a d e  A q u i f e r o s  F i s s u r a d o s "  e  o 

t r a b a l h o d e  C o s t a : "  A H i d r o g e o l o g i a  d o •  C r i s t a  l i n o a  Lu? .  d a  

f i e c § n i c a  d a  s  R o c h a s "  .  

COSTA ( 1 9 8 0 )  d e c l a r a  e m s e u t r a b a l h o q u e  t r e s  

c o n d i c S e s  c o n t r i b u e m d e  f o r ma  b i s i c a n a  q u a l i d a d e d a s  Ag u a s  

s u b t e r r  a p n e a s  d o c r i s t a  l i n o : "  

"  d i f i c u l d a d e d e  a l t e r a c S o q u l mi c a  d a s  m a t e r i a s  

(  l i t o l o g i a  ) "  
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p o s s i b i l i d a d e d e  r e a l i m e n t a e S o d ' a g u a  p e r i o d i c a  

< p l u v i o m e t r i a  ) ;  

f a c i l i d a d e d e  p e r c o l a &S o d a  a g u a  n o i n t e r i o r  d o 

ma c i c o r o c h o s o ( e s t r u t u r a s  ) . "  

J 4 c  o i n r  e  3.  a  e  3 o a  q u a  r 11 i  d a  d e  d e  a g u a  a  b o r  d a  a  

c o n f  i g u r a c 3 o e s t r u t u r a l  d o s  ma c i c o s  r o c h o s o s  c o i n o p r  i n c i p a  3.  

i n f l u f t n c i a d o s  c o n d i e i o n a n t e s  n a t u r a i s i  n 3 o s 6 e m q u a n t i d a d e * 

ma s  e m q u a l i d a d e d e  Ag u a  t a mb e m.  

F a  z  c i  t a  c  3 o d e  t  r  a  b a  1 h o s  a  n t  e  r  i  o r  e  s  s  e  u s ,  o n d e  

c o n c l u i u q u e  a s  f r a t u r  a s  t r a n s v e r s a  i ' s  a  p r e s e n t  a  r a m m e l  h o r e s  

v a z S e s * s e g u i d a s  e m s e g u n d o l u g a r -  p e l  a s  f r a t u r  a s  

l o n g i t u d i n a l s  s e n d o a s  a n g u l a r e s * a s  q u e  a p r e s e n t a r  a m p i o r e s  

c o n d i c o e s  q u a n t i t a t i v a s  e  q u a  1 i t a t i u a s .  

COSTA ( o p .  c i t )  a f i r m a q u e  e m e s t u d o s  a n t e r i o r e s  

d e s e n v o l v i d o s  d e  1 9 6 3 a  1 9 6 6 ,  p o r  f a  I t a  d e  c o r r e  l a c i o n a m e n t o 

d o s  f e n o me n o s  g e o l 6 g i c o s  c o m o s  p r i n c i p i o s  d a  me c S n i c a  d a s  

r o c h a s * c o n c e b i a - s e  a s  f r a t u r a s  l o n g i t u d i n a l s  c o mo r e s u l t a d o s  

d e  f e n Ome n o s  c o mp r e s s i v e s * e s t  a n d o a s s i m* .  f  e c h a d a s .  Ha  

r e a l l d a d e e m 1 9 3 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA0 * o a u t o r '  p a s s a  a  a c r e d i t a r  q u i a s  f r a t u r a s  

l o n g i t u d i n a l s  e s t S o r e l a c i o n a d a s  c o m o a l i v i o d e  t e n s Oe s  q u e  

o c o r r e  n o s  f e n o me n o s  e p i r o g e n e t i c o s  p o s i t i v o s  e m a r e a s  

a  r 1 1e r  i o r  me n t e  s u b me t  i d a s  a  e  1 e v a d a s  t  e n s f t e s  c o mp r  e s s i  v a  s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  

t a n g e n c i a i s  a  c r o s t a  c o n s i d e r  a n d o - a s  c o mo b o a s  p a r a  

e x p l o r a c S o .  



HAU8 MA N (  1 9 8 0zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA )  t  a  t:> o r  d a  a  c  o i t i  p 1 e  x i  d a  d * e  x i  s  t  e  n t  e  © m 

q u a n t  i f i c a r  a  p r o d u c S © d e  a g u a  e m me i o f i s s u r a d o ,  d e v i d o a  

g r a n d © a n i s o t r o p i a  e x i s t e n t e n o me i o ,  r e s s a l t a n d o d e  f o r ma  

b a  s  t  a  n t  e  c  1 a  r  a  a  i  n c  o m p a  t  i  b i  1 i  d a  d © o u i  i n p r  a  t  i  c  a  b i  1 i  d a  d © d o 

u s o d a s  f o r m u l a t e s  t ©6 r i c a s  c  3.  a s  s i  c  a s  a  a  c o m p o r t  a  me n t o d o 

f  1 u x o d a  a  g u a  e  m m a  c  i c o s  f  i  s  s  u r  a  d o s .  

0 a u t o r  e n f o e a  o p r o b l e ma  d a ma n u t e n c S o d a  v a z S a d e  

t  ©s ; t  ©s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  d ©t  e r  m i  n a  d o s  e m b o mb e  a  m©n t  o s  r  c o m d u r  a  c 3 o s u p e r  i  o r  a  

2 4 b o r a s r  t e s t e s  e s t e s  q u e * s e g u n d o HAUSMAH d e s e n c a d e a r a m ur n 

p r o c e s s © d e  d i m i n u i c 3 o g r a d a t i v a d e  d e s c a r g a  r  e m a  1 g u n s  p o c o s  

a l c a n c a n d o q u a s e  a  e x a u s t 3 o .  E s t a .  o c o r r t t ^ n c i a n o s  p o c o s  

P e r  f  u r a d o s  r i o c r i s t a  1 i n o 3 . e uou HAUSMAH a  u t  i  1 i z a r  a  1 g u n s  

r  © c  u r  s  o s  r  d © f o r ma a  d i m i n u i r  t  i  u m © s  m o © v i  t  a  r  © 

d e s e n c a d e a me n t b d ©s t e  f ©n 6 m©n o .  As s i m f o i  d e s ©n wo l u i d o ur n 

me t o d o q u e  p e r m i t i a  a v a l i a r  q u a n t i t a t i u a me n t © o d e s e mp e n h o 

f u t u r o d o p o c o r  c a s o b o mb ©a d o c o m a  v a z 3 o d e  t e s t e r  u s a n d © 

u n i c a me n t e  o s  d a d o s  d e  ©n s a i o d e  b o mb e a me n t o ,  u t i l i z a n d o - s e  

d a  c u r v a d e  r  ©c u p e r  a « 3 © r  o u s © j a  r  a  o b s e p u a c S o d a s  c u r . wa s  d e  

r  ©c u p ©r  a  c 3 o p ©r  m i  t  i  u a  HAUSi i AM d i  s t  i  n g u i  r  a  s p ©<::.  t  o s  q u © p o d e m 

s e r  i n t e r p r e t a d o s  c o mo a q u i f e r o s  c o m u ma  p e r m e a b i l i d a d e K 

j u n t o a o p o c o e  o u t r a  K i  ma t s  a f a s t a d a .  

" C u r v a  d e  P o c o E s t a o e l  -  a s  c u r wa s  d © r e c u p e r  a c 3 o 

c|  u e  a  p r  e  s;  e  n t  a  m e  s> t  a  b i  1 i  d a  d e  d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA w» a  z  3 o » m o s  t  r  a  r  a  m u m a 

p e  c  u 1 a  r  i  e  d a  d e  b e  m d © f  i  n i  d a  » q u © d e  •::  e  r  t  a  f  o r  m a  r  p o d © m o s  

d e f i n i r  c o mo u ma  c u p u a  q u e  a p r e s e n t a  ur n a u me n t o d e  

p e r m e a b i l i d a d e c o m o a f a s t a me n t o d o p o e o i  e s t a  c u r v a  p o d e  s e r  



c a r a c t e r i z a d a  c o mo :  K < K i .  0 s e g me n t o d e  c u r v a  r e p r e s e n t a n d o 

p e r  me a b i  l i d a d e K i  d e u e  a p r e s e n t a r  s e t u p r e  a  p o r c S o d o t e mp o d e  

o b s e r v a c . S o ma  i s  p r o l o n g a d a q u e  o d o r e p r e s e n t a t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAI M O d a  

p e r  me a b i  l i d a d e K.  C u r v a  d e  P o c o I n s t  A' , ' e l  -  Os  p o c o s  q u e  na ' o 

a p r e s e n t a m ma n u t e n c S o d a  u a z S o d e  t e s t e r  a p r e s e n t a m a s  c u r u a s  

d e  r e c u p e r a c S o c o mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA urn a s p e c t o i n v e r s o a o d o s  a n t e r l o r e s .  E l a  

p o d e  s e r  c a r a c t e r i z a d a  c o mo u ma  c u r u a q u e  a p r e s e n t a  

d i m i n u i c S o d a  p e r m e a b i l i d a d e c o m o a f a s t a m e n t o d o p o c o .  E s t a  

c u r u a  p o d e  s e r  c a r a c t e r i z a d a  c o mo K > K i r  o s e g me n t o d a  c u r u a  

q u e  r e p r e s e n t a  a  p e r m e a b i l i d a d e  K i ,  d e v e  a p r e s e n t a r  s e mp r e  a  

p o r c S o d e  t e mp o d e  o b s e r u a c S o ma i s  p r o l o n g a d a  c a r a c t e r i z a n d o -

s e  p o r  urn me r g u l h o a c e n t u a d q . " < HAUS MANr 1 9 8 0 > .  y e r  f i g s  3 . 4 e  

3 . 5 r  o n d e  t  r e p r e s e n t a  a  s o ma d o t e mp o d e  r e c u p e r a c S o < t '  )  f  

t e mp o d e  b o mb e a me n t o e  R/ m r e p r e s e n t a  a  r e c u p e r a c S o r e s i d u a l  

d o s  p o c o s  a n a l i s a d o s .  

I  j  « 1 I r i l  '0- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

m ,  i t  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
•I -zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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F i g u r a  3 . 4 Cu r u a  d e  p o c o 

HAUSMAH,  1 9 8 0 ) .  

e  s  t  a  M e  1 .  (  S e  g u n d o 
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F i g u r a 3 . 5 -  C u r u a d e  p o c o i n s t a v e l .  ( S e g u n d o 

HAUS MAHr 1 9 8 0 ) .  

A a n a l i s e d a s  c u r u a s  e m ma i s  d e  1 5 0 p o c o s  e m 

o p e r a c S o ,  d e u a o a u t o r » u ma  i n d i c a c S o d a  p o s s i b i  l i d a d e o u na ' o 

d e  e x p l o r a c S o d o p o c o ,  e v i t a n d o a s s i m o i n o e s t i m e n t o e m 
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e q u zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi p a me n t o s  d e  ©x t r a c a ' o '  e  c o n t r o l e  e m p o c o s  na ' o 

s a t i s f a t 6 r i o s .  

Ho s  o u t  r o s  Co n g r  e s s o s  Br  a  s i  1 e i r  o s  d e  Ag u a s  

S u b t e r  r a p n e a s ,  o c o r r i d o s  a t e  h o j e » o b s e r u a - s e  t a mb e m a J g u n s  

t r a b a l K o s  i n t e r e s s a n t e s ,  s e n d o q u e  a  g r a n d e  m a i o r i a  d e l e s ,  

q u a n d o a b o r d a m o e s t u d o q u a n t  i t a t i v o e  q u a l i t a t i v e d a  

e x p l o r a c S o d e  a g u a  e m r o c h a s  f r a t u r a d a s ,  s e  r e s t r i n g e m a  

a s p e c t o s  ©s p e c i f i c o s  b e m p e c u l i a r e s ,  n 3 o s e n d o p o r t a n t o ,  a q u i  

c i t  a d o s . ,  

0 P L I RHI NE -  P i a n o d e  a p r o v e i t  a me n t o I n t e g r a d o d o s  

R e c u r s o s  H i d r i c o s  d o Mo r d e s t e  -  F a s e  I  < 1 9 B 0 ) ,  - f o i  ur n 

r  e s u 1 1 a d o d e  e s t u d o s  g 1 o b a  i s  s o b r  e  r  e c zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAL I r s o s  h i d r  i c o s  d o 

N o r  d e  s  t  e ,  s  u a  s  p o t  e  n c  i  a  1 i  <:l  a  d e  s  e  d i  s  p o n  i  bzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  1  i  d a  d s  ,  b u s  >::  a  n d o ,  

a  s  s  o c i a r  d e  f  o r  m a  hi  a  r  m 6 n i  c  a  ,  i n t e g r a  d a  ,  o s  r  e  c  u r  s  o s  h i  d r  i c  o s  

s u p e r f i c i a i s  e  s u b t e r r S n e o s ,  a l e g a n d o ,  c e r t  a me n t e ,  q u e  o s  

me s mo s  d e u e m s  r
1

 t  r  a  t  a  d o s  c o mo u ma  u r\  i  d a  d e  .  

0 r e f e r i d o t r a b a l h o t r a z  c o n s i d e r a « 8 e s  e  n o v a  

c o n c e i t u a c S o d o q u e  s e j a  R e c u r s o s ,  P o t e n c i a l i d a d e s ,  

. BzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA„i . SEOD. i Jt l i Jl i . ^: ^£s - .  R e s e r v a s  < g r i f o n o s s o ) ,  a f i r m a n d o q u e  

a s  t e r m i n o l o g i a s  e  c o n c e i t o s  u t i l i z a d o s  a n t e r i o r m e n t e  e r a m 

d i L ' e r s o s  e  d i u o r c i a d o s  n u ma  a u a l i a c a * o d o s i  s t e r n a  h l d r i c o 

s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBALI p e  r  f  i  c  i  a  1 ,  d i  f  i  c u 1 1 a  n d o a  s  s  i  m ,  o e n t  e  n d  i  me  n t  o e  a  s  

a v a l i a c S e s  d e  a g u a s  s u b t e r r § n e a s  d o H o r d e s t e .  

Com r e i a c a ' o a o s i s t e ma  c r i s t a  l i n o r e s s a l t a :  
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"  -  -  -  t r e c h o s  d o c u r  s o r e t i l l n e o d o s  r i o s r  g e r a  1 m©n t © c o i n c i d ©m 

c.  o tin f  e  n d a  s  © f  1 s  s  u r  a  s .  M © s  t  e  s  e  n t  i  d •  r  a"  s  d 1 m © n s  o © s  

s u p e r f i c i a i s  d o r e s e r u a t o r i o ( n o c a s o f e n d a s ) ,  s 3 o 

p r a t i c a m e n t e r  a s  me s ma s  d o t r e c h o r e t i l i n e o d o s  r i o s " , ,  Com 

r  © 1 a  c  3 o a  p r o f u n d i  d a  d ©zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  a  f  i  r  m a  s  © r  d i  f  i c  i  1 d © t e r m i  n a  r  a  

©x t  ©r i  s 3 o d o f ©n d i 1 Ka  m©n t o r  © b a s ©a d o ©m d a  d o s  d © p ©r  f  u r  a  « f t ©s  

a f i r m a :  

" . . . P a  r  ©c ©» p o i s r  r  a  z o a u © 1 a  d m i t  i  r  q u © p ©r  f u r a c f t ©s  

n o c.  r  i  s  t  a  1 i  n o n 3 o d e  u a  m e  x c  e  d e  r  o s  6 0 m"  .  

C i  t  a  o s  d © p 6 s  i  t  o s  a  1 u u i  a  i  s  © o u © 1 u v i  a  i  s ?  c  ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI O 

f a t o r e s  q u e  q u a n d o s o b r e p o s t o s  a s  f r a t u r a s r  s o b c o n d i c f t e s  

f a v o r a v e i s  a  r e c a r g a  © a  a c u mu l a c S o d ' 4 g u a r  c o n s t  i t u e m 

i m p o r t  a n t e s  P o n t e s  d e  s u p r i m e n t o d ' a g u a s  p a r a  a  r ©g i 3 o » c o m 

b o n s  I  n d i  c  © s  d © v a  z  3 o .  A d © t  e  r  ITI i  n a  ••»-.  3 o d a  s  d i  s  p o n i  b i  1 i  d a  d © s  

n e s t e s  d e p 6 s i t o s  d e v e  s e r  f e l t  a  c o m o c o n h e c i me n t o d a  

e  s  p e  s  s  u r  a  s  a  t  u r  a  d a  r  d a  s  c  a  r  a  c  t  © r  I  s  t  i  c  a  s  h i  d r  a  u I  i  c  a  s  © dzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA o s  

r  e  b a  i  x a  m © r  i  t  o s  m a  x i  m o s  a  d m i  s  s  1 u © i  s  .  

Com r e l a c 3 o a  c i r c u l a « 3 o d ' a g u a  n o c r  i s t a  l i n o . •  ..  

P L I R I I I M E a  f  i  r  rn a  e  s  t  a  r  s  uzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA b o r
1

 d i  n a  d a  r  f  > r
1

 i  n c  i  p a  1 m © n t  e  a  

t  o p o g r  a  f  i  a » a  I - i  i  d r  o g r  a  f  i  a  e  a  p 1 u v  i  o m t  r -  i  a  ..  

Au a  J.  i  a  n d o o p o t  e  n c  i  a  1 e  a  s  d i  s  P On i  b i  1 i  d a  d ©s  d o S ..  

C r  i  s  t  a  1 i  n o o P L.  I R I I I M E o b s  e  r  u a  q u © ;  

a  m © t  o d o I  o g i  a  d a  u a  z  3 o d e  b a  s  d o t  r  i  m © s  t  r  e  m a  : i .  s  

s e c o r  n 3 o d e v e  s e r  u s a d a r u ma u e z  q u e  g r a n d ©' p a r t e  d o s  r i o s  



© s  t  a  b ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1  Hi-  c.  i  d o s  s o b r  e  o c  r  i  s  t  a  1  i  n o t  @ m u a  z  a  o d e  b a  s  e  n u  1 a  

q u a  n d o a  n a  1 i  s  a  d o d e  s  t  a  f o r ma ,  ( As  r  a  p i  d a  s  p r  e  c  i  p i  t  a  c  8  © s  ,  

a s s o c i a d a  s  a  s  c a r  a c t e r  i s t  i c a s  d o me i o ,  c o n t r  i b u e m f o r t ©me  r . t e  

p> a  r  a  © s  t  © r  © s  u ' . I.  t  a  d o )  

P o d ©r - s ©. - i a  e n t S ' o b u s c a r  a n a l i s a r  h i d r o g r a ma s  d © 

r i o s  e m p o s t o s  h i d r o m©t r i c o s  ©x i s t ©n t ©s ,  ma s  o p ©q u ©n o e  

i n s u f i c i e n t e  n u me r o d e s t . e s .  a s s i m c o mo a  p r e c a r i a  q u a  l i d a d e  

d o s  d a d o s  i  m p e  d e  m ur n a  a  u a l i a  c  3 o' , '  

Q u a n t i f i c a r  p e l a s  ©n t r a i  

d e s a c o n s e  I h AMe I  r  u ma  u e z  q u e .  a  p r e c i s a ' t  L j ^ ^ o d l c ^ O ^ j ' ^ 

d e t e r mi n a c 3 o d a  l a mi n a  i n f i  l t r a d a ,  i n 

e s p e  s s >u r  a  d e  1 g a  d a  d a  n e s ma  .  

Op t o u - - s e  e n t a o nas ; -  z o n a s  f r a t u r a d a s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA par  u ma  a n a l i s e  

©s t a t i s t i c a ,  u i s a n d o o b t e r  v a z f t e s ;  e x p l o r a u e i s .  Co m d a d o s  d e  

5 8 9 p o c o s ,  c l a s s i f i c a d o s  s e g u n d o t i p o s  d e  r o c h a s  e  t a mb e m p o r  

r e g i S e s  n a t u r a i s  d e  o c o r r & n c i a .  f o r a m b u s c a d o s  a j u s t e s  a  

d i s t r i b u i c o e s  d e  f r e q u £ n c i a .  V i s a n d o u ma  ma i o r  h o mo g e n e i d a d e  

n o s  d a d o s ,  d i o i d i u - s e  a  o a z a o e s p e c i f i c a  p e l a  p r o f u n d i d a d e  d o 

p o c o „  

Com ur n me l h o r  a  j u s t e  f o i  a d m i t i d a  a  D i s t r i b u l c 3 o L o g 

No r ma  1  e m p a p e  1  i de  p r o b a b i l i d a d e  a p r o p r  i a d o .  F o r  a m g r a f  a d a s ,  

a s i  d e u i d a s  c u r u a s  t e 6 r i c a s ,  d e f i n i d a s  p e l a  l e i  L o g No r ma l ,  

p a r a  c a d a  c  l a s s r i f  i c a c 3 o f e i t a ,  c o mo t a mb e m f o i  f e i t o o t e s t e  

Qu i —Qu a d r a  d o p a r a  t e s t a r  a  a d e r ^ n c i a  d a  f u n c 3 o a s  o b s e r  o a c CSe s  

d i s p o n i u e i s .  



C o n s i d e r  a  n c l o o a  j u s t e  f e i t o f o r  a m e s t  i  ma  d a s  

p r o b a b i  l i d a d e s  d e  o c o r r e n c i a  d e  v a z S o p a r a  u ma d a d azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA v a z 3 a 

e s p e c l f i c a ,  e  t a mb e m d e t e r m i n a t e s  t i p o ;  d a d o a s  

P r  o b a b i  1 i d a d e s  d e  o c o r r  ©• n c i a  ,  o b t e r  a s  mi n i ma s  u a  z f t e s  

e s p e r  a  d a s  .,  

0 PI. . .  I  RHI NE c o n c l u i  c o m a  a n a l i s e  e s t  a t !  s t  i c a  f e l t  a  

q u e ,  o m o d e  1 o e  s  c  o 1 h i  d o d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA v  a  s  e  r  a  p 1 i  >:.:  a  d o c  o m r  e  s  t  r  i  e  f t  ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA S , 

p r i n c i p a l m e n t e  q u a n d o s e  r e  l a c i o n a  c o m a s  s u b - d i v i s f t e s  

f e i t a s ,  d e o i d o a  i n s u f i c i e n t e  q u a n t i d a d e  d e  d a d o s .  E n f a t i z a  a  

n e c e s s i d a d e  d e  n o v a s  p e r f  u r a t e s  e  d e  u r n a p r i mo r a me n t o n a s  

m e  s  m a  s  ,  u i  s  a  n d o a  s  s  i  m» ur n m e  l h o r  a  p r  o u e  i  t  a  m e  n t  o d o s  d a  d o s  e  

c o n s e q u e n t e me n t e  ma i o r  o b j e t i v i d a d e  c l e n t  i f i c a  n o s  e s t u d o s  

f e i t o s  n o s i s t e r n a  c r i s t a  l i n o .  

F i n a  l me n t e ,  c i t a  a  a n a l i s e  q u l mi c a  d a s  a g u a s  d o 

s i s t e ma  c r i s t a  l i n o f e i t a  p e l o I n u e n t a r i o H i d r b g e o l 6 g i c o 

EM s i c o d o Mo r d e s t e ,  t e c e n d o a l g u n s  c o m e n t a r i o s  s o b r e  o 

R e s l d u o S e c o e m a l u u i f t e s  e  n o c r i s t a  l i n o f  e n d i  l l - . a d o .  

A L E U Q U E R Q U E < 1 9 8 4 ) ,  e  s  t  u d a  r  \  d o o s  r  e  c  u r  s  o s  d e  a  g u a  

s u b t e r r S n e a  d o T r 6 p i c o S e mi - a r i d o d o E s t a d o d a  P a r a l b a ,  f e z  

u ma  e x c e l e n t e  r e v i s a o b i b l i o g r a f i c a  d o s  d l t i m o s  3 0 a n o s  a t e  

e n t a ' o e  c o m i n f o r m a c S e s  c o mp l e me n t a r e s  d e  r e g i s t r o s  d e  p o c o s  

e  f l u v i f t m e t r o s ,  c a r a c t e r i z o u q u a n t i t a t i v a m e n t e  e  

q u a  l i t a t i v a m e n t e  o s  s i s t e ma s  a q u i f e r o s  n o E s t a d o .  Com r e l a c S o 

a o C r i s t a l i n o d i s c u t i L I e  e s t u d o u p r o p o s i t u r a s  x i s t e n t e s  e m 

t e r  mo s  d e  n a t u r  e z a  ,  di m>; : •  n s S e s ,  p a r 9 m t r  o s  f u n d a m n t  a  i s  ,  
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c o mp o r  t  a me n t  o h : i . d r  a u 1 i c o d ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i r i e i o n a  t  u r  a  1 e  p o c o s  .  

Mo c a p l t u l o 5 d o s e n t r a b a l h o * c o m r e l a c S o a o 

c  0 m p o r  t  a  i n © n t  o h i  dzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r &ul  i  c  o d o m © i  o C r i s t  a l i n o a  b o r  d a  r  q u a  n d o 

f a  l a  ©m r  ©c a r  g a r  q u e  t o d o s  c o n c o r  d a m h a v e r  c : o n d i ' ; : Se s  

n o r ma  l me n t e  d i f l c e i s r  e n f  a t  i  z  a n d o ::  " na ' o h 4 c o mo r  r e a  l me n t e ,  

a  o r  11M e  1 d a  d 1 s  p o n i  b : i .  1 i  d a  d e  t  e  c  n o 3.6 g i  c  a  a  t  u a  1» a  u a  3. i  a  r  © s  t  a  

t a x a  d e  r e c a r g a .  Ap e n a s  p o d e - s e  a f i r m a r  q u e  ©l a  s e  p r o c e s s a  

c o m a s  p r e c i p i t a c S e s  a t r a v e s  d a  s u p e r f i c i e  d a s  f r a t u r a s  

n u a  s (  d e  s  p r  o u i  d a  s  d e  c  a  p © a  m © n t  o a  1 u v i  a  1 /  © l u v : i .  a  3. ) "  ,  1 s  t  o d e  v 1 d a 

a  szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA '.J a  c  o n s  t  a  t  a  c  3 o d o © s  v a  z  i  a  m e  n t  o d o s  r e s  © r  v a  1 6 r  i  o s  d e  d o i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA s  

a c u d e s » c u j a s  b a r r a g e n s  f o r a m c o n s t r u i d a s  t r a n s u e r s a l m e n t e  a  

f  r a t u r a s  e x p o s t a s  n o  3.e  1 1 o dos > r  i a c h o s  r e s p e c t  i .  v o s .  

ALBUQUERQUE(  o p , c : L t  )  a c r e d 1 1 a  t a mb e m q u e  u nia  

c  o b e  r  t  u r  a  a  3. u v 1 a  1 d e  f  e  n d a s ;  f a  c  i  1 i  t  © a  r  e  c  a  r  g a  ,  a  c  r  ©s e e n t  a  n d a  

q u © a  r e c a r g a  s 6 s e  p r o c e s s a  c o m as  c h u v a s r  j a  q u e  u ma  u e z  

c e s s a d a s . a s  c o n d i c S e s  d e  c a r g a  p a r e c e m n S o f a v o r e c e r  ma  i s  a  

a l i me n t a c S o r  d e v i d o os ;  n i o e i s  h i d r o s t a t i c o s  t e n d e r  e m 

i me d l a t a me n t e  a  u ma  u n i f i c a c a o .  

Com r e l a c S o a  c i r c u l a e S o e  a  d e s c a r g a  n a t u r a l s ,  c i t a  

o p i n i f t e s  d e  a l g u h s s  a u t o r e s ,  t a i s  c o mo :  TALTAS S E e t  

a l i i ( 1 9 6 1 > ,  o p r 6 p r i o ALBUQUERQUE(  1 9 6 8 ) ;  REBOUCAS(  1 9 7 3 ) ;  

CUSTODI O e  LLAMA8 (  1 9 7 6 ) ,  P L I R HI NE < 1 9 8 0 )  e  e x p o e  q u e  a  l u z  d e  

u ma  a n a l i s e  r e f l e x i v a d a s  a f i r m a c o e s  c o n t i d a s  e m t r a b a l h o s . n a  

P a r a l b a ,  n o N o r d e s t e  © n o B r a s i l ,  a  c i r c u l a c S o h o r i z o n t a l  n o 

s e i o d e  t a i s  me i o s ,  na ' o e x i s t ©,  o u s e  e x i s t ©,  e  mi n i ma ,  



I- . azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Me  n d a  c  o r ,  t  u d o u mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a c  i  r  c u I  a c 3 ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LJe  r  t  i  c  a  1 d e  i s c  e n d e  n t  ©,  

c  o r  r ©s p o n d © n t e  a o p e r  i  o d o d e  r  ©c a r  g a  >•  u ©r  i f  i c a d a  r . um c u r t  o 

P e  r  J.  o d o d © t  © m p o .  s  © g u n d o E t : .  © r  t  (  1 9 6 1 )  .  a  1 g u m a  s  s  e  m a r i a s  a  p 6 s  o 

p e r I a d o c h u Mo s o i  p o r  u a r i a s  r a z S e s  c i t  a  d a s  p e l a  me s mo  r  e m 

f u n c S o d a  p e s q u i s a  b i b l i o g r a f i c a  f ©i t a .  Ha  u e r d a d e  p a r a  

AL BUQUE RQUE ( o p . c i t > o q u e  d e u © e x i s t i r  v e r t i c a l m e n t e  e  ur n 

mo v i me n t o t i p i c a m e n t e  c a p l i a r  d a d a  a  p r o x i m i d a d e  d a  

s  u p e  r  •(•'  1 c  i  © d o t  e  r  r  e  n o < n o  c  a  s o .  o 1 © i  t  o d o c  u r  s  q d '  a  g  LI a  )  .  1 o g o  

a p 6 s  a  r e c a r g a .  o n l u e ' i  H i d r o s t S t  i c o . e  i  me d i a  t a i n e n t e  

r e b a i x a d a  p e l a  a c 3 o d a  ©u a  p o t r  a  n s p i r a c a ' o .  

A f i r m a  a i n d a  q u e  c o mo c o n s ©q u @n c i a  d a  n 3 o e x i s t f ; ? n c i a  

d e  mozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA K)  i  m e  n t  o r  n a  o >;:•  x i  s  t  t  a  i r i  b © i f  i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA f  d © s  c  a  r  g a  n a  t  u r  a  1 n o m v  i  o 

Cr  1 s t  a  l i n o . .  

Ho s  i  s t  ©ma  f  r  a  t u r  a  d o n So h a  p r  a  t  i .  c a  b i  1 i  d a  d © d © 

c d l c u l o d e  u a z o e s  e x p l o r S u e i s  d e  p o c o s  a  p a r t i r  d e  t e s t e s  d e  

a  c|  LI I  f  e  r  o .  A I . .  B U Q U E R (3 U E < o p -  c  i t ) ,  d e  s c r  e  u e  o s  t  e  s  t  e  s  d e  p r o d u « 3 o 

u t  i  1 1 /.  a  d o s i  mLI n d i  a  1 me n t  e  .  o u s; *  j  a  > o e n s; a  i  o d e  u a  z  ( 5e  s  

©s c a l o n a d a  s i  e  c  r  >=•  s i  c  e  n t  e  s  c  o r  r  e  s  p o n d e  n t  e  s;  a  e  t  a  p a  s  c o n t i n u a  s  

d e  b o mb ©a me n t o .  e m n u me r o d e .  p e l o me n o s .  t r e s .  a  f i m d e  s © 

d t  e  r  m i  n a  r  a  u a  z  3 o c  r  i  t  i  c  a  e  p o s  t  e  r  i  o r  m e  n t  e  a  u a  z  3 o d e  

e  x p 1 o r  a  c  3 o e  o t  e  s  t  e  b a  s  © a  d o n a  r  © c  u p © r  a  s  3 o d o n i  u © 1  

h i d r o s i t a t  i c o e m f u n c S o d a  u © l o c i  d a d © d © s u b I d a  d a  a g u a  n u m 

p o c o d © s e c c 3 o c o n h ©c i d a .  c a l e u l a n d o ~ s © a  u a z 3 o d o p o c o p e l a  

e q  LI a  c 3 o d a  c o n t  i  n u i  d a  d e  e m f  6 r  mu 1 a  s  s  i  mp l e s .  a  p 1 i  c a  d a  i s  .  a  

c  o n d u t  o s  1 i  u r  e  s  >.  
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A CDzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAFNM (  Co mp a n h i a  >: l e  D ©S e n v o 1 u i me n t o d e  R © c L I r s o s  

Mi n e r a l s  -  P b ) r  u ma  d a s  © mp r e s a s  . que  f a z  p e r f u r a c O' e s  d e  p o s o s  

n o E s t a d o e » d e  o n d e  o s  d a d o s  p a r a  n o s s o e s t u d o f o r a m 

c o I K i d o s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAr  n a o a p l i c a  o me t o d o d e  e s c a  I o n a me n t o » d e v i d o a  t e r -

s e  d i f i c u l d a d e s  e m t a l  e s c a  I o n a me n t a r  u s a n d o o s  e q u i p a me n t o s  

d i  s  p o n i  t . i  e  : i .  s  n a  e  m p r  e  s  a  „  

A L B U Q I. )  E R Q U E (  o p . .  c  i  t  )  r  o !::> s  e  r  u o u t  a  m b 4 i n q u e  o o u t  r  o 

t i p o d e  t e s t e  t r a z i a  r e s u l t a d o s  i n c o e r e n t e s  c o m a  r e a l ! d a d e ?  

u ma  u e z  q u e  o b t i n h a - s e  u ma  e s t a b i l i d a d e  q u e  n 3 b a s s e g u r a u a  a  

c o n t i n u i d a d e  d a  e x p l o r a e S o * i s t o p a r  na' . o h a v e r  i n t e r c e p c S o d e  

f o r i t e s  d e  r e c a r g a  .  p e r  ma n e n t e s  r  c o m r e g i me  d e  e s c o a me n t o 

t r a n s i t o r i o „  

P a  s  s  o u -  s  e  e  n t a ' o a  a  n a  1 i  s  a  r  a  u a  z  3 o e  s;  p e  czyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  f  1 c  a  r  a  o 

i n u # s  d a  u a z S o i  i n t r o d u z  i n d o a  d i m© n s S o d o r e f c i a  : i . x a me n t o n o 

t e s t e r  o q u e  a s s e g u r o u u ma  me l h o r  r © p r © s e n t a t i u i d a d e  d o s  

p a r ' i i me t r o s  h i d r a u l i c o s  d o me i o f r a t u r a d o .  

A CDRM u t i l i z a  ©n t S o o me t o d o d e  e x t r a p o l a s S o d a  

u a z S o ©s p e c 1 f  i c a :  

-  C o n s t r o i - s © c u r M a s d e  o a z a o e s p e c i f i c a  ( Q/ s  )  x 

T e mp o ( t )  d e  b o m b © a m e n t o e m p a p e l  s e m i - l o g a r i t m i c o < u e r  f i g 

3 . 6 ) .  

Com a  c u r y a  < Q/ s  )  x T © mp o < t > » c a l e u 1 a - s e  a  

d i f e r e n c i a l  d e  u a  z 3 o e s p e c i f i c a  p a r a  ur n c i c l o l o g a r  i t m i c o . .  E 

i m p o r t a n t e  q u e  a  d i f e r e n c i a l  s e j a  c a l e u l a d a  a  p a r t i r  d o r a mo 
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m a  i  s  r  © p r  © s  © n t  a  t  i  vzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a d a  c  u r  u a  .  

-  E x t r a  p o 1 a  -  s  e  n o t  e  m p o t  a  1 d i  f  © r  © n c  i  a  1 * o b t  © n d o -  s  e  

u ma  u a z a o e s p e c i f i c a  p r o j © t a d a  q u ©» mu 1 t i p l i e a d a  p e l o 

r e b a i x a me n t o ma x i mo a d m i s s i v e l
f
 d a d o p e l a  p r o f u n d i d a d e  d a  

u l t i m a o u d a  e n t r . a d a  d ' a g u a  ma  i s  p r o d u t o r a ( f o r n e c i d a  p e l o 

t  © s  t  © )  r  f  o r  n © c  © a  u a  z  a'  ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAJ  m / j  x i  m a  d © © x p 1 o r  a  c  a'  o d o p o s  o. .  

•-  n o r  m a  1 m © n t  e  r  e  c  o m © n d a  -  s  e  q u e  a  v a  z  5' 6 d e  e  x p 1 o r  a  c  "4 o 

©s t e j a  e m t o r  n o d e  d a  ma x i ma  ©x p l o r a v e l r -  d e v e n d o s © mp r © 

s e r  i n f e r i o r  a  e s t a , ,  

e  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

0) . i _ 
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,  BARRA. DE AROEXRA'  

0. 7 :  

0.6: r-:-~--zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

. i . : | : : : . t i : 

0. 5 .  

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA : '  :  : ' i : '  
i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

! • 

0.4 :. 

0.31-

:

 I  •
:  

i o- °  

- 4  - i -

. . 3 .̂  - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

10 
Te mpo ( i r . i nut o s )  

F i g u r a  3. , 6 -  C u r v a  v a z 3 o e s p e c i f i c a  ( Q / s )  v e r s u s  

t e mp o (  t . )  „  

ALBUQUERQUE(  o p .  c i t )  a f  i r ma q u e  a s  r  ©s e r  v a  s  



c  o n s  t  i  t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LI  e  rr i  o u n i  c  o c  o n t  i  n g © n t  e  K i  d r  i  c  o d o s  i  s  t  © m a  c  r  i  s  t  a  1 i  n o 

d e p e n d e d d o d a s  e a r a c t © r i s t i c a s  d i me n s i o n a  i s  e  p o r o s i d a d e  

e f i c a z r  q u e  a i n d a  1- i O. j © s a o i n q u a n t i f  i  c a o e i  s .  As  ue z . e s >-

s  e  g u n d o A L.  B U Q L)  E R Q U E
 r
 c  o n f  u n d e  - •  s  e  o p o t  e  n c  i  azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 d o s  i  t  e  m a  

i ~ r  i  s  t  a  1 i  n o c  o m o d o s  : i .  s  t  e  m a  a  1 u u i  a i r  q u e  \  a  s  o e  z  e  s  1 h e  e  

s o b r  e p o s t  o, .  S a o d o i  s  s  i  s t e r n a  s  d i  s t  i  n' t  o s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  p o i  s  c  l a  r  a  me n t  e  •  

o b s e r v a - s e  q u e  a  c a r g a  h i d r a u l i c a  d o c r i s t a  l i n o e  i n f e r i o r  a  

c a r  g a  d o s i s t e ma a  1 u g i  a  1 „  

A n a 1 i  s  a  n d o q u a  1 i  t  a  t  i  u a  m e  n t  e  a  s  a  g u a  s  d o •  C r  i  s  t  a  1 i  n o 

P a  r  a  i  b a  n o » A L B U Q U E F'< Q LI  E (  o p -  c  i  t  > f  a  z  LI  m a  c  1 a  s  s  1 f  i  c  a  % a d a  s  

a  g u a  s  n o s  i  n t  >::•  r
1

 v a  1 o s "  

RS t f : 2 0 0 0 mg / l  (  l i mi t © p a r a  c o n s u mo Kg ma n o )  

2 0 0 0 < R S t z 4 0 0 0 m g /  I  (  4 0 0 0 m g /  1 © o 1 i  m i  t  e  p a  r  a  o c  n s  u m o 

a  n i  m a  1 b o o i  n o » s  u i .  n o © © q u i  n o )  

4 0 0 0 < R S 6 0 0 0 m g /  1 (  6 0 0 0 mg / 1 © o 1 i  m i  t  e  p a  r  a  o c  o n s u mo 

a  n i  m a  1 o o i  n o © •::  a  p r  i  n o )  

R S > 6 0 0 0 m g /  1 (  d © p e  n d £•  n c  i  a  d o u s  o © m f  u n c  a'  o d a  d o s  a  g © m 

d © o u t r o s  © 1 >=•  I YI ©n t  o s  n a  a  g u a  ) « 

F ' r i s a  a i n d a  q u e  p a r a  c o n s u mo h u ma r i a .  o l i mi t © d e v a  

s e r  o i s t o c o m r e s e r v a s r  d e u e n d o - s e  o b s e r u a r  a s  d o s a g e n s  d e  

o u t r o s  e l e me n t o s  i f l n i c o s  n a  a g u a .  

Com r © l a c 3 o a o u s o p a r a  i r r i g a « 3 o a d o t o u a  

c l a s s i f i c a c S o d o U . S . S a l i n i t y L a b o r a t o r y ( US S L ) r  R i o e r s i d e r  
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n a  C a l i f 6 r n i  a « 

Em a n 4 U s e s  d © a g u a s  s u b t e . r r d n e a s  p a r a i b a n a s r  

o b s e r v o u d i o e r g # n c i a s  d e  c o mp o r t  a me n t o q u i m i c o :  

Ma  b a c i a  d o r i a  P i r a n h a s ?  E ) 1 „ 8 X d o s  p o c o s  

a  p r  © s e n t  a  u a  m R S < H0 0 0 m g / 1 < q u a s  e  a  t  o t  a  1 i  d a  d © d a  a  g u a  s  e  

P r  ©s t  a  n d o a  o c o n s u mo h u ma  n o )  /  h a  v e n d o a  p ©n a  s  3 . .  9 % d o s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA F> O o s  

c o m RS > 6 0 0 0 mg / l « J 4 c o m r ©l a « 3 f o a  i r r i g a c S o i  h a  r e s t r i « 8 e s » 

p o i s  £>' . !. . ,  8 % d o s  p o c o s  a p r e s e n t a u a m a g u a s  c o m RS s u p e r i o r  a  3 0 0 

m g / 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  s e n d o •::  o n s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 d e  r  a  d a  s  a  g u a  s  d © a  1 1 a  s  a  1 i  n i  d a  d e. .  

Ha s  d e ma i s  b a c i a s v d o mi h a r a m / a g u a s  c o m RS s u p e r  i o r ©s  

a  2 0 0 0 mg / l » c o m a r e a s  c o mo Ca r  i r i s  V e l h o s  ( c o m e x c e e S o d a  

a r e a  Mo n t e i r o - S u me ) » C u r i ma t a u © A g r e s t e * q u e  p r e d o mi n a r a m 

a g u a s  c o m RS>6 " 0 0 0 mg / l r  a p a r e c e n d o a p e n a s  o b r e j o c o r n a g u a s  

c o m R S £ 2 0 0 0 mg / 1 .  Tu c l o i s t o s i g n i f i c o u e n o r me s  r e s t r i c O e s  

q u a n t o a o u s o d a  a g u a  p a r a  i r r i g a e S o e  c o n s u mo h u ma n o r  

p r e s t a n d o - s e  me l h o r  p a r a  o c o n s u mo d e  a n i ma  i s .  

Em a g o s t o d e  1 9 8 5 » a c o n t e c e u o I  S i mp o s i o Ma c l o n a l  

d © Ag u a  Su b t  ©r  r  &n © a  e m r o c h a s  F r  a  t  u r  a  d a  s  r  e m B © 1 o Ho r  i  z  o n t  © >•  

o n d e  f o r  a m a p r ©s e n t  a d o s  o a r i o s  e s t u d o s » q u e  d e  u ma  f o r ma  

c l a r a  © o b j e t i o a  v i s a Ma m c a r a c t e r i z a r  © a mp l i a r  o s  

c o h h © c i m e n t o s  n o me i o c r i s t a  l i n o .  E n t r © © s t © s  e s t u c l o s r  h& a  

i  n t  ©r  ©s s a  n t © p ©s q u i  s a  b i  b 1 i  o g r  £ f  i  c  a  i n t e r n a  c  i  o n a  1 ©m i  g u a  

s u b t e r r d n e a  e m r o c h a s  f r a t u r a d a s  f e i t a  p o r  F RAMGI P ANI ,  q u e  

t  a  m b e  m f  e  z s  i  n t  e  s  © s  d e  t  r  a  b a  1 h o s  n o B r  a  s  i  1  r  •:i  © c  1 a  r  a  n d o q u © a  

me t o d o l o g i a  © mp r e g a d a  a  q u i  e  b a s i c a me n t e  s i m i l a r
1

 a  q u e  l a s  d e  



a u t o r e s  e s t r a n g e i r o s « 

Com r e i a c a o a  t r a b a l h o s  e s t r a n g e i r o s  a  b o r  d a  q u e  o 

UHzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1 " e f e t u a n d o p e s q u i s a s  n o E s c u d a  I n d i a n o * a t r a o e s  d a  

a  nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA & I  i  s  © >:•:•  s  t  a  t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  s  t  1 c  a  p r  o c  u r  o u c o r r  e  1 a  c  i  o n a  r  o a r  i  o s  p a r  a zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI  t  r  o s  

a  f  : i .  r t  i  d e  d e  t  © r  m i  n a  r  a  s  c  o r  r  e  1 a  c  8 e  s  in a i s  f  a  u o r  <fi  u © i  s . .  0 s  

p a r d me t r o s  c o n s i d e r  a d o s  f o r  a m:  p r o f u n d i d a d e  d o P OKO;  

p r o - f u n d i d a d e  d o s o l o d e  a  I t  e r a  d o e  d a s  r o c h a s  a  I t  e r a  d a s ?  

p r o f u n d i d a d e  d o a q u i f e r o o u d a s  e s t r u t u r a s  p o r t a d o r  a s  d e  

a  g u a  J o a  z  3 o  ITI  e  d i  d a  e  m u e  r  t  e  d o u r  o d u r a  n t  e  a  p e  r  f  u r  a  ii:  3 o ;  t  © s  t  © 

d e  u a  z  a  o "  c  a  p a  c  i  d a  >::!  e  e  s  p e  c  i  f  i  c  a  .  f o r  a  m c  o n s  i  d e  r  a  d o s  r  a  i  n d a  r  

a s p e c t o s  g e o ! 6 g i c o s > -  © s t r u t u r a i s  © c l i m a t i c o s .  

C o m a  u t  i l i  z  a  c  3 o d o c  o m P U t  a  d o r  f  o r  a  m d t  © r  m i  n a  d a  s  

c o r r e l a e S e s r  l i n e a r e s  o u n 3 o e n t r e  a s  s e g u i n t e s  r e l a c f j e s : :  

p r o f u n d i d a d e  d o p o c o c o m o a z 3 o
r
 p r o f u n d i d a d e  d o p o c o c o m 

p r o f u n d i d a d e -  d e  a q u i f e r o ;  o a z 3 o c o m p r o f u n d i d a d e  d o a q u i f e r o ;  

p r o f u n d i d a d e  d a  c o b e r t u r a  c o m p r o f u n d i d a d e  d o a q u i f e r o ;  u a z 3 o 

d o o © r  t  e  d o u r  o c  o m c  a  p a  c  i  d a  d © e  s  p e  c  i  f  i  c  a  ;  o a  z  3 o t  © s  t  e  c  o m 

c a  p a  c  i  d a  d e  ©s p e c I f  i c a . "  

Ta mb e m o u t r o s  t r a b a l h o s  t $ m d e s t a q u © n o S i mp 6 s i o r  

c  o m o o d €•  IT A U S M A M * o n d © >=•  n f  o c  a  o s  ' '  A s  p © c  t  o s  IT i  d r  a  u 1 i  c  o s  d a  

C i  r  c  u 1 a  c  3 o e  m A q u i  f  © r  o s  F r  a  t  u r  a  d o s  „  "  

C 0 ST A (  J.  9 8 6 )  o i  s a  n d o u m a  m a  i  o r  c  o  ITI  r> r  © © n s  a  o © 

c o n h e c i me n t o d o c o mp o r t a me n t o h i d r o g e o 1 6 g i c o d o a q u i f e r o 

f i s s u r a l r  (  d e n o mi n a c 3 o d a d o p e l o a u t o r  p a r a  o c o mp o r t a me n t o 

l - i i >: l r  o g ©o J . 6 g i c o d a s  r  o c h a s  d u r  a s  f  r  a t u r  a d a s  )  r  a n a  1 i s a  f  a  t  o r  ©s  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

OFPbzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA /  BI B L!  DTE C A / zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA P KAI |  



f i s i o — c l i m i t i e o s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r e g i o n a i s r  o n i e c a n i s mo d e  o r i g e m t e c t f i n i c a e  

l i t o - e s t r u t u r a l  d a s  r o c h a s  e  a  d i n A r n i c a  d o s  f l u x o s  d a  a g u a  e m 

f r a t u r a s * f a t  o r e s  e s t e s  que -  i n f l u e n c i a m n a  q u a n t  i d a d e  e  

q u a  1 i  d a  d e  c l '  azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 9 u a  c.  a  p t  a  d a  e  rti p o c  o s  s  u b t  e  r  r  & n e  o s ,  e  s  t  a  b e  1 e  c.  e  n d o 

c r i t e r i o s  d e  l o c a c a ' o d e  p o c o s r  c o m a  f i n a l i d a d e  d e  o b t e r  

me  1 | -io r  ©s  o a  z 8 e s  e  me n o r e s  i  n d : i .  c e s  d e  s a  1 i  n i  d a  >zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi © -

0 e s r t ' u d o f o i  d e s e n v a  l u i d o n o s  E s t  a d o s  d o R i o G r a n d © 

d o N o r t e  e  P a r a i b a .  F o r a m r e  l a c i o n a d o s  f a t o r e s  q u e  a t u a m 

s  o b r  © a  s  p e  r  f  u r  a  >>;:  5 e  s  r  c o m a  u a  z  3 o e  s  p e  c  i  f  i  c  a  e  o r  e  a  i  d u ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 5 e  c  o 

e  t  a  m b © m c  o n s  t  r  u i  d o s  g r  4 f  i  c  o s  e  a  n a  1 i  s  e  s  d e  t  a  b e  1 a  s  

© s t a t i s t i c a s r  s e n d o a p r e s e n t a d o s  i n d i c e s  d e  c o r r e  l a c S o e n t r e  

a  s  u a  r  i  4 u e  i  s  a  n a  1 i  s  a  d a  s  „  

0 t r a b a l h o f o i  d i u i d i d o e m 3 p a r t e s .  A i  <i  v e r s a  

s o b r e  o s  c o n c e i t o s  f u n d a me n t a l s * o n d e  e s t a o i n c l u i d o s  o s  

• f a t o r e s  q u e  a t u a m n o a q u i f e r o f i s s u r a l  e  t a mb e m a b o r d a - s e  a  

c l i n a mi c a  d o f l u x o e m f r a t u r a s r  c o m c o n c e i t o s  h i d r a u l i c o s  

f  LI  n cl  a  m e  n t  a  i  s  e  c  a  r  a  c  t  e  r  i  s  t  i  c  a  s  g e  o m e  t  r  i  c  a s  d o m e  1 o f  i  s  s  u r  a  d o .  

A 2 3 p a r t e  f a z  u ma  c a r a c t e r i z a c 3 o f i s i o g r a f i c a e  g e o l o g i c a  d a  

a r e a  e m e s t u d o e  p o r  a I t i m o a  3 3 p a r t e  a p r e s e n t  a  o s  e s t u d o s  

r e a l i z a d o s  n a  r e g i S o e i t a d a „  

Na  p r  i  m e  i  r  a  p a  r t  e  d o e  s t u d o
 r
 C0 S TA (  1 9 8 6 )  a  f  i  r m a  

q u e  o s  f a t o r e s  q u e  a t u a m n a  h i d r o g e o l o g i a  d o me i o f r a t u r a d o 

s 3 o a g r u p a d o s  e m d o i s  t i p o s :  

f  a t o r e s  e x 6 g e n o s  (  o u e x t r  l n s e c o s  )  >•  t a i s  c o mo ;  c l  i ma >-

r  e  1 y o o ,  h i  d r  o g r  a  f  i a  » o e g e t  a  e 3' o >•  i  11 f  i  1 1 r  a  c a ' o o u a  s c e n e 3 o d e  



s  o 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LI  czyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ' 6 © s  r  c  o b e  r t u r  a  s  s  e  d i  i n © n t  a  r  e  s  „  

f  a t o r e s  e n d d g e n o s .  (  o u i n t  r  i n s © c o s )  -  e s t r  u t u r a  s  

g © o 1 6 g : i .  c a  s  © m©c i i n i  c a  d a  s  r o c h a s "  M©c a n i  s mo d © d ©f  o r ma  c o 

r u p t u r a l  n o ma c i c o r o c h o s o ,  a  me c d n i c a  d a s  r o c h a s ;  p r o c © s s o s  

d i n c i mi c o s  n a  c r o s t a  t e r r e s t n ? ;  d e s c o n t . i n u i d a d e s  i n t r i n s e e a s  

d o m a  c  i  c  o r  o c  h o s  o "  p r  o c  © s  s  o s  •(•  i  s  i  c  o s  ©.  x 6 g © n o s  r  © t  c  . ,  

T © c  © c  o m © n t  a* r  i  o s  s  o b r  © c  a  d a  u m d © s  t  © s  © 1 e  i n © n t  o s  r  

r  ©f e r  i n d o - o s  a  q u a l i d a d © © a  q u a n t  i  d a d © d © a g u a  n o me i o 

• f  i s s u r a d o . .  

C o n c  o r  d a  c  o m o t  © r  i n o "  r  i  a  c  h o -  f  © n d a  ' '  ; j  4 a  b o r
1

 d a  d o 

a n t © r i o r m© n t © r  r © c o n h © c © n d o q u e  " „ „ . H e s s a  s i t u a c S o r  

f a c i l m© n t © r © c o n h © c i d a  n a  - f o t o g r a f i a  a ©r ©a © m©s i o o n o l o c a l r  

d © o i d o a  r © t i l i n © i d a d © a d q u i r i d a  p o r  t r © c h o s  d o r i o s  o u 

r i a c h o » s © g u i n d o d i r ©c b ' ©s  p r  ©F ©r  ©n c  i  a  i  s  r  e x i s t © a  c o n d i c S o d © 

i n f i l t r a c S o d © a g u a  n a s  a b e r t u r a s  d a  r o c h a  f r a t u r a d a ?  c o m 

p o s s i b i l i d a d e s  f a o o r 4 o © i s  d © a r m a z © n a m e n t o n a  s u b -

s u p e r f i c i e " » 

COSTA ( 1 9 8 6 )  a n a l i s a n d o a s  i n f  l u f ? r i c i a s  d a s  

c a r a c t e r  1 s t  i c a s  f  i s i c a s  d a s  r o c h a s  e m s u a  d e f  o r  ma e 3 o r u t L I r  a  1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA y  

a  s s  j .  m c  o m o a  s  p r
%

 o p r  i  <;;•  d a  d e s  1 i .  t  o 1 6 g i  c  a  s  d a  s  me s m a  s  r  d A n f  a  s e  

a  a l g u ma s  " c o n s t a t a c Q e s "  q u e  s a ' o n a  o e r d a d e r  c o n d i « 8 e s  

6 b o i a s r  n a t u r a i s > u n i o e r s a i s r  c o n d i z © n t e s  a  Me c d n i c a  d a s  

Ro c h a 5 r  t  a  i s  c o mo "  

a  )  AozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Be r  t e n s i o n a d a  r  o c o mp o r t a m* n t o e s t r u t u r a  1 d © 
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LIzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA m a  r  o c h azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  d e  p e n d e  d a  s  p r  a p o r  c 6 ©s  e x i  s t  e n t  ©S 

e n t r © a s  m i n e r a l s  d e  r e s i s t £ n c i a s  d i f e r e n t e s ;  

b )  Os  m i n e r a l s  g r a n u l a r e s  © i s e n t a s  d e  p i a n o s  d e  

c  1 i v a g e m s a o ma  i s  r  ©' s i s t e n t  e s  a o c i s a  l h a me n t o >•  

© n q u a n t o q u © n o s  p  1 a c o s o s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a• : : : ci r r i ? o c o n t  r  £ r  i o ';  

c )  Qu a n t o ma  i s  g r o s s a  a  t e x t u r a d a  p o c h a i  me n o r  s u a  

r e s i s t & n c i a ;  d a d a  a  i i v f l u e n c l a  n e s t e s  c a s o s  d o 

P 1 a  n o d © c  1 : i .  u- a  g e  m d o s  c r  i  s  t  a  1 s  m a  1 s  

d © s  © n 0 o 1 o :L d o s  

d )  Ro c h a s  n a o o r i e n t a d a s r  c o m p r e d o m i n i o d e  m i n e r a l s  

r  © s  i  s  t  © n t  © s r  a  p r  © s  © n t  a  m b a  i  x a  f  r  © q u ©"  n c  : i .  a  d © 

r u p t u r a y ©mb o r a  q i t  a n d o h a  p i a n o s  d e  f r a t u r a  

o r i g i n a d o s  p o r  t r a c 8 e s > © s t e s  s a ' o ma  i s  a b e r t o s ,  

© )  M a  s  v  o c  h a  s  m © t  a  m 6  r  f  i  c  a  s  o r  i  © n t  a  d a  s  >•  q u a  n t  o m a  i  s  

b a i x o o g r a u d © me t a mo r f i s mo * me n o r  a  

r e s i s t # n c i a a o c i s a l h a m e n t o e  ma i s  © 1 ©o a d a a  

e n e r g i a  d © d © f o r ma c 3 o a c u mu  1 a d a  >•  a u m© n t a n d o a  

i  n t  © n s  i .  d a  d © d © r  LI  p t  u r  a  p o r  •::  i  s  a  3.  h a  m © n t  o » T o d a  o i  a  >•  

a s  r u p t u r a s  p o r  t r a c a ' o a p r e s e n t a m p i a n o s  q u a s © 

t a * o t e c h a d o s  q u a n t o a s  d e  c i s a  l h a me n t o „ E o c a s o 

d a s  a r d o s e a s  e  f i l i t o s r  q u e  e mb o r a  p o s s u a m u ma  

g r  a  n d e  q  LI  a  n t  i  d a  d e  d e  f r a t u r a s  r  e  s  s  a  s  s  3 o e  m 

g e  r a  1 * q u a  s  e  f  e  c h a  d a s ;  .  

ALBUQUERQUE o r a l m e n t e  d e c l a r o u q u e  e s t a  a f i r ma c S o d e  
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COSTA c o m r e l a £ 3 a a s  a  r  d o s e a s  e  f i l i t o s * c o n t r  a r i a  a  1 6 g i c a v 

ur n u e z  q u e  a s  f r a t u r a s  d a s  me s ma s  t e n d e m a  s e r  ma  i s  a b e r t a s r  

p o r  s e  o r i g i  n a r e m n a s  p r  o x i  i n i d a d e  s  d a  s u p e r f i c i e  d a  C r o s t a  

T e r r e s t r e .  0 f e e h a me n t o o u s e u r  e n d i  me n t o r  f i c a p o r  c o n t a  d a  

g r  a  n u ' J.  o m e  t  r  i  a  e  d a  a  1 1 e  r  a  c  3 ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  q u e  © d e  n a  t  u r  e  z  a  a  r  g i  1 o s  a  „  

•F )  Ha s  r o c h a s  o r i e n t a d a s * .  d e  e  l e u a  d o g r a u d e  

i t i  e  t  a  m o r  f  i  s  m o y a  r  e  s  i  s  t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA f t  n c  i  a  a  o c  i  s  a  1 h a  m e  n t  o © 

ma i o r  e  a  e n e r g i a  d e  . d e f o r m a t 3 o a  c u i n u l a  d a  © 

b a i x a r  n o q u e  r e s u l t a  ur n me n o r  n u me r o d e  

• F r a t u r a s  r  p o r  e m c o m ma i o r  a b e r t u r a  ( n a s  f r a t u r a s  

t r a c : i . o n a  i s  )  „  E o c a s o d o s  g n a  i  s s e s  e  

s e c u n d a r i a me n t e ?  d o s  m i c a x i s t o s * o n d e  a  

i n t e n s i d a d e d e  f r a t u r a s  e  b a i x a e  a s  s u a s  

a b e r t u r a s  s a o r e l a t i o a m e n t e  ma i o r e s  d o q u e  a s  

r  o c h a s  d e  b a i x o g r  a u me t  a m6 r  f  i  c o , .  

COSTA ( 1 9 8 6 > » r e s s a l t a  n o o a me n t e  o p r o c e s s o d e  

e p i r o g J | ? n e s e  p o s i t  i o a  e m u ma  r e g i S o d a  c r o s t a  a n t e r i o r  me n t e  

a f e t a d a p o r  p r o c e s s o s  o r o g e n e t i c o s r  i l u s t r a n d o t a mb e m a l g u n s  

t  i  p o s  d e  f  a  1 h a  m e  n t  o s  o c  o r  r  e  n t  e  s  p o r  p r  o c  e  s  s  o s  f  i  s  i  c.  o s  

e x o g e n o s „  F i g s .  3 „ 7 ,  3 . 8 ,  3 . 9 ,  3 . 1 0 .  
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F i g u r a 3 . 7 -  0 b l o c o ABCD s u b i u p o r  e p i r o g f t n e s e d a  

p o s i c S o (  : l  )  p a r a  ( 2 ) r  h a v e n d o um a c r e s c i mo d e  e s p a c o l a t e r a l  

A I  C o m o r  e  s u i t  a  d o s  s  u r  g i  r  a  ni  f  r  a  t  u r  a  s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA d e  t  r  a  « 3 o p a  r  a  1 e  1 a  s  

x i s t o s i d a d e ,  c h a ma d a s  d e  l o n g i t u d i n a l s  ( S e g u n d o C O S T A » 1 9 8 6 . )  

F i g u r  a  3 .,  8 -  Es q u e m a  i  i  u s  t  r  a  t  i  y o d e  u m •(•'  a  1 h a  me n t  o d e  

g r  a  v i  d a  d e  p r  o d u zzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 d o p o r  u m e s  F o r  c o t  r-  a  c i o n a  1 p r  6 x 1 mo ^ 

s u p e r f  i c i e . .  T u d o s e  p a s s a  c o ma  s  e  a ma i o r  t e n s 3 o c o mp r e s s  i v a  

e s t i y e s s e n a  v e r t i c a l  ( S e g u n d o COSTAr  1 9 7 2 i n COSTA 1 9 8 6 )  



T"  i  g u r  a  3 ..  9 -  E s q u e m a  d e  f  o r  m a  c  S o d a s  j zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LI  n t  a  s  d e  

d e s c o mp r  e s s 3 o o u " s h e e t  j o i n t s " .  P e l a  e r o s a ' o a  t e n s S o a  a  

P a  s  s  a  d e  c  o m p r  e  s  s  i  o a  p a  r  a  t  r  a  c  i  o n a  ' J.  r  a  c  a  r  r  e  t  a  n d o o 

•f  e  n d i  1 h a  m e  n t  o p a  r  a  1 e  1 o a  s  u p e r t  i  c  i  e  t  o p o g r  a  •(•'  i  c  a  -  (  S e  g  LI  n d o 

COSTAzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  1 9 8 6 ) .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

H <J  q  LI  e  d i  z  r  e  s  p e  i  t  o a  >r.  o n s  t  i  t  u i  c  3 o 1 i .  t  o 1 6 g i  c  a  

( mo d u i  o d e  p 1 a  s  t  i  c  i  d a  d e x r i  g i  d e  z  )  >•  c o n c  o r  d a  c  o m a  m e  c.  «t  n i  c  a  

d a s  r o c h a s  q u e  q u a n t q ma  i s  c o mp e t e n t e s  a s  r o c h a s * me n o r  a  

i n t e n s i d a d e  d e  f r a t u r a m e n t o * p a r a  u ma  me s ma  i n t e n s i d a d e  d e  

e s t  o r c o o u t e n s S o r ma s  e m c o m p e n s a t o r  ma  i s  a h e r t a s  s 3 o a s  

f  r  a  t  u r  a  s  n ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 a  e  x i  s  t  e  n t  e  s  v c  i  t  a  n d o c  o m o e  x m p 1 o q  LI  <=•  o g h a  i  s  s  e  

t e r n me n o r  f r a t u r a  me n t o q u e  o mi c a x i s t o » e mh o r a  s u a s  - f r a t u r a s  

s e j a m ma i s  a b e r t a s  q u e  a s  d o m i c a x i s t o .  C o n s i d e r a  t a mb e m a  

o r i e n t a c . 3 o d a  r o c h a  c o mo i n f  l u e n c i a d o r a  n a  q u a n t  i d a d e  d e  4 g u a  

a r ma z e n a d a r  h a v e n d o p o r t a n t o y ur n ma i o r  d e s e n v o l o i m e n t o d e  

p i a n o s  d e  - f r a t u r a s  e m r o c h a s  o r i e n t  a  d a s . .  Ma  r e a l  i d a d e  e x i s t e  

o r i e n t a c S o p o r q u e  s o f r e m e s t o r c o s r  o s  p i a n o s  s 3 o r e s u l t a d o s  

d e  s  t  e  s  e  s  f  o r  c  o s  r  t e n d e n d o p o r  i  s  t  o r  a  s e r e i n f  e  c  h a  d o s .  A i  n d a  

ma i s r  c i t a  o c o n t a t o e n t r e  d u a s  u n i d a d e s  p e t r o g r a f i c a s  

d i s t i n t a s  c o mo u ma  s i t u a e S o l i t o l 6 g i c a  f a u o r a v e l  a a c u mu 3 . a c . 3 o 

d e  a g u a  » 



5 7 

A n a l i s a n d o e m t e r mo s  g e o l 6 g i c o s ?  c o n s i d e r  a  q u e  

e s t r u t u r a s  r e p r e s e n t a d a s  p o r  r u p t u r a s  d o ma c i c o . s o b e f e i t o d e  

e s t o r c o s  t r a c i q n a i s r  a l e m d a q u e l a s  d e  a l i u i o d e  p r e s s S o ?  s 3 a  

ma  i s  f a v o r ^ w e i s  a  l o c a c . 3 o d o p o c o d o q u e  a s  r e p r e s e n t a d a s  p o r  

e s t o r c o s  q u e  r e s u l t a m e m a b e r t u r a s  mu i t o r e d u z i d a s ?  c h e g a n d o 

a t e a  s e r e i n r e  g ©l a  d a s .  A a s s o c i a c 3 o d o d i a e  l a  s a  me n t o c o m o 

d o b r a me n t o e  a s  d e s c o n t i n u i d a d e s  t a mb e m s « f o c o n s i d e r a d a s  p e l o 

a  u t  o r  c  o m o 1 m p o r  t  a  n t  e  s  n a  1 o c  a  c  3 o d o p o c  ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  a  p r  e  s  e  n t  a  n d o 

s  i  t  u a  czyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ' 6 e  s  q u e  u a  r  1 a  i n >::l  © b o a  p o s  s  i  b i  1 i  d a  d e  d e  a  c  u i n u 1 a  c 3 o r  

p a s s a n d o a  s i t u a c 3 o r e g u l a r  a t e  a  s i t u a c 3 o h i d r o g e o l 6 g i c a  

d © s  f  a  o o r  a  u e  1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  e  m f  u n c  3 o d o s  a  n g u 1 o s  d e  m © r  g u 1 h o d o s  f  1 a  n c  o s  

d a s  d o b r a s .  A n g u l o s  s u p e r i d r e s  a  6 0 °  s 3 o d e s f a v o r a v e i s ?  

© n q u a n t o q u e  S n g u l o s  i n f e r i o r e s  a  3 0 °  p r o p i c i a m ma i o r e s  

a b e r t u r a s  e m - f r a t u r a s  l o n g i t u d i n a l s  e  p o r t a n t o ma  l o r e s  

p o s s i b i l i d a d e s  a o I o n g o d o s  p i a n o s  d e  d e s c o n t i n u i d a d e s  

o r i g i n a i s  

Q u a  n d o s  e  a  n a  1 i  s  a  o m e  r  g u 1K o d o s  p 1 a  n o s  d e  f  r  a  t  u r  a  s  r  

COSTA ( 1 9 8 6 )  e n f o c a  a  i m p o r t u n c i a  d e  o b s e r v a r  o n a me r o d e  

f r a t u r a s ;  i n t e r > r > = • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA F > t a d a s  p e  1 o p o o e  a  a b e r t u r a  d a s  f r a t u r a s r  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

c.  o i  s  a  q u e  n e  m s  e  m p r  e  e  p o s s  i  u e  1 r  d a  d o a  1 i  i t i  i  t  a  c 3 o d e  

e q u i p a me n t o s  e  a o t i p a  d e  c o l e t  a  f e i  t o . ,  Qu a n t o me n o r  o 

me r g u l l - i o d a s  f r a t u r a s ?  t e m- s e  ma  i  o r e s  c h a n c e s  d o p o c o 

i n t e r c e p t a r  ma  l o r e s  q u a n t i d a d e s  d a s  me s ma s ?  i s t o s e  

f r a t u r a s  t i g e r e m ur n me r g u l h o c o n s t a n t e » s e g u n d o u ma  s 6 

d i  r  e  c 3 o . .  "  E m e  1 h o r  i  n t  e  r  c  e  p t  a  r  u m i t i  n o r  n u m # r  o d e  f  r  a  i .  u r -  a  s  r  

p o r e m c o m ma i o r  a b e r t u r a  d o q u e  ur n ma i o r  n a me r o c o m me n o r e s  



Set  

a b e r t u r a s .  A s i t u a c 3 o i d e a ] ,  t o d a v i a ?  e  a  q u e  l a  e m q u e  u ma  

f  r  a  t  u r  a  r> r  : i .  n c  i  p a  1 d e  f  o r  t  e  m e  r  g uzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I  h o e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAS t  a  a  s  s  o c  i  a  d a  a  f  r  a  t  u r  a  s  

s e c u n d a r i a  s  d e  me  n o r  i n t e n s i d a d e  r  e  q u e  n u ma  p e r - f u r a c 3 o s e  

p o s s a  a  t  j .  n 9 i  r  => i  mu J . t  a  n e a  me n t  e  o s  d o i s  t  i  p o s  "  « CO3" ( '  A < J.  9 8 6 ) , .  

C o n c  1 u i  n d o .  o s  e  g u n d o c  a  p i  t  u 1 o d o s  e  u t  r  a  b a  1 h o ,  f  a  z  

u ma  a d a p t a c 3 o d o s  e s t u d o s  a n t e r l o r e s  d e  LEGRAND ( 1 9 3 9 )  e  

CAMPBELL ( 1 9 7 7 )  c o mb i n a n d o a  1 g u m a s  c o n d l e f t e s  q u e  j u n t a s ?  

c o mu me n t e  c r  i  a m.  s i t  u a e f t e s  b a s t  a n t e  o c o r  r e n t e s  n a  p r a t i c a ?  e m 

p o c o s  o n d e  a  p r o f u n d i d a d e  t o t a l  e  d e .  8 0 m c o m 1 5 m d e  

r e v e s t i m e n t o .  Ve r  F i g .  3 . 1 0 „  

S o b r e  d i n 3 mi c a  d o f l u x o e m f r a t u r a s ?  t r a z  a  t o n a  

i  n i  c  i  a  1 m e  n t  ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  o s  c  o n c  e  i  t  o s  h i  d r  a* u 1 i  c  o s  f  u n d a  m e  n t  a  i  s :  r  e  g i  m e  s  

d e  e  s  c  o a  m e  n t  ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 f  I  u x o 1 a  mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 n a  r  e  f  1 u x o t  u r  b u I  e  n t  o n 2 d e  

R e  /  n o 1 d s ;  L e  i  d e  D a  r  c  y e  s  u a  u a  1 : i .  d a  d e  "  c  o n d u 1 1 M i  d a  d e  

h i  d r  a  u l i e  a  e  p e  r  me  a  b i 1 i  d a  d e  » p a  r  a  d e  p o 1s  c o m e n t a  r  s  o b r  e  a  s  

c a r a c t e r 1 s t i c a s  g e o m e t r i c a s  d o me i o f i s s u r a d o ?  d e s d e  a  

f  i  s> s  u r  a  e  1 e  m >?.•  n t  a  r  ?  e  n f  a  t  i  z a  n d o a  a  b e  r  t  u r  a  r  r  u g o s  i  d a  d e  a  s  

p a r e d e  s  r  p r  e  e  n c  h i  ITI  e  n t  o d a  s  m e  s  i t i  a  ir> a  t  e  o m e  i  o f  i  s  s  u r  a  d ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA T 

e n v o l o e n d o a s  s u a s  c a r a c t e r 1 s t i c a s  f i s i c a s  e  h i d r o d i n d m i c a s .  

C o n s  i  d e  r  a  <:•;•  n 1 3 o a  s  f  o r  m u 1 a  c  8 e  s  t  e  6 r  i  c  a  s  s  o b r  e  o e  s  c  o a  n i  e  n t  o 

d o s  f l u i d o s  e m s e c 3 o c i r c u l a r  c o mo s e r w i d o r a s  d e  b a s e  p a r a  

e s c o a me n t o e m f r a t u r a s ?  a t r i b . u i n d o p a r a  o e s c o a me n t o l a mi n a r  

d e  f l u i d o Me wt o n i a n o n u ma  f r a t u r a  l i s a a  e q u a c 3 o d e  

P o i s e u i l l e  e  p a r a  o f l u x o t u r b u l e n t o ?  f 6 r m u l a s  e m p i r i c a s  

e s t  a b e l e c i d a s  p a r a  c o n d u t o s  c i - r c u l a r e s  a t r a u e s  d e  ur n d i  a  g r a ma  

q u e  r e  l a c i o n a o c o e f i c i e n t e  d e . r e s i s t & n c i a  L c o m o n Ome r o d e  
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F i g zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAL I r  a  3 ..  1 0 -  D i f e r e  n t  e s  s i . t  u a c He s  e n c o n t r a d a  s  n a  

r> e r  f  LI  r  a  c 3 o c l e  LI  m p o c o e  m r  o c  h a  c r i s t  a  I  i  n a  f  r  a  t  u r  a  d a  „  A 

p r o f  u n c i  i d a d e  t o t a l  e  d e  BO m (  a p r  o x i  ma  d a  me n t  e  )  >•  c o m 1 5 m d e  

r  ©v e s t  i  me n t o ( n o ma n t o c l e  d e c o mp o s  i  c 3 o >•  p o n t i l h a d o n a s  

f i g u r a s ) .  Os  c a s o s  A e  J  r e p r e s e n t  a m a s  c o n c l i c o e s  e x t  r e m a s  d a  

e x p l o r a c S o ;  n o p r i m e i r o o p o c o s e r a  s e c o e  n o s e g u n d o
r
 a s  

c o n d i c C e s  d e  e x p l o r a c a ' o s 3 o a s  me  l h o r e s . .  (  A d a p t a « 3 o d e  

L E G R A M DzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  1 9 5 9 e  C A M P B E L L ,  J.  9 7 7 i  n C 0 Si  T A ,  1 9 8 6 ) , .  

Ma  3 * p a r t e  d o s e u t r a b a l h o COSTA ( o p .  c i t  )  l e u a n t o u 
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d a d o s  d e  1 5 0 0 p o c o s r  s e n d o 8 4 2 n o R i o Gr a n d e  d o Mo r t e  e  6 5 8 

n o n o s  s  o E s  t  a  d o (  F
:

'  a  r  a  1 b a  ) , .  C o m o p o c  o s  s  e  c  o s  f  o r  a  m 

c  o n s  i  d e  r  a  d o s  t  o d o s  a. q u e  1 e  s i  c  o m y a  1 o r  e  s  d e  y a  z  3 o i n f e r i o r  e  s  o u 

i g u a l  a  2 0 0 1 / 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA <r  e mb o r a  o a u t o r  f r i s e  s e r  e s t © l i mi t © 

o a r  l a v e  .1.  > e m f u n c 3 o d a  n e c  e s s  i d a d e  a  q u e  s e  d e s t i n a .  Com 

e s t e s  d a d o s  >•  COSTA ( o p .  c i t  )  b u s c o u r e l a c i o n a r  d i  v e r s o s  

p a r S me t r o s  d o p o c o e  d o me i o e x t e r n o a  q u a n t i d a d e  e  a  

c|  u a  1 i  d a  d e  d '  4 g u a  rzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a u s  e  ; j  a  r  t  e  n t  o u c  o r  r  e  1 a  c  i  o n a  r  

V a  z  3 o E s  p e  c  i  f  i  c  a  

(  q u a  n t  i  •:  3 a  d e  d e  a g u a  )  

c o m 

R e s i d u a  S e c o 

(  q u a  1 i  d a  d e  d e  «5 g u a  )  

T i  p o d © L i  t  o 1 o g i  a  

T i  p o d e  f  r  a  t  u r  a  

E n t  r  a  d a  d '  a  g u a  

P r  o f  u n d i  d a  d e  d e  

p o e a  

Ma n t o d e  C o b e r t u r a  

R e l e y o e  

H i d r o g r a f i a  

C1 i  m a  (  P r  e  c  i  p i  t  a  

c 3 o )  

f a t o r e s  

e n d o g e n o s  

f  a  t o r  e s  

e x 6 g e n o s  

Em n e n h u ma  d a s  c o r r e l a t e s  q u e  f o r a m t e n t a d a s  s e  

c o n s e g u i  u u ma  r  e t  a  r  u ma  c u r  y a  o n q u a  1 q u e r  r  e p r  e s e n t  a  c . 3o 

e s t a t i s t i c a » e mb o r a  o a u t o r  a t r a o ^ s  d e  u ma  a n a l i s © 

i n t e r p r e t a t i v a  d o s  g r a f i c o s  e  t a b e l a s r  t e n h a  e s t a b e l e c i d o 

a  1 g u ai  a  s  c.  o r  r  e  1 a  c  & *  s  e  f  e  i  t  o c  o m •:!•  n t  a r  i  o s  s  o b r  e  a  s  m e  s  m a  s  .  V e  r  

r  e  s  u 1 1 a  d o s  d o a  u t  o r ;  
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Re s u mo d a s  C o r r e l a e S e s  e n t r e  f a  t o r e s  e  p a  t i me t  r o s  d o s  p o e o s  

Ar e a  P i  l o t o d o s  E s t a d o s  d a  P a r  a l b a e  R i o Gr a n d e  d o H o r t e r  

< s  e  g u n d o C D S T A ,  1 9 8 6 ) . .  

PARAMETROS 

FATORES 

J VAZAO E S P E CI F I CA 

!  < l / h / m )  

!  RE S I  DUO SECO 

!  ( mg / 1 )  

T i p a d e  r o c h a  !  e s p e c i f i c a  !  e s p e c i f  i C a  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

!  <- f r a>za)  

T i p o d e  f r a t u -

r a  

' ,  e s p e c i f i c a  \  e s p e c i f i c a  

!  ( f r a c a )  

P r o f u n d i d a d e  

d o P o « o !  i n v e r s a  

!  d i  r  e  t  a  < i  n c  i  p i  e  n -

' ,  t e  )  

P r o f u n d i d a d e  

d e  E n t r a d a  

d a g u a  

!  i n v e r s a  

(  i  n c  i  p i  e  n t  e  )  

!  d i r e t a  

Ma n t o d e  Co -

b e  r t u r a  

' ,  i n v e r s a  

!  (  i  n c  i  p i  e  n t  e  )  

' ,  i n e x i  s t e n t  e  

R e l e v o / H i d r o -

g r a f  : i .  a  

i  e s p e c i f i c a  !  e s p e c i f i c a  

C l i m a ( P r e c i p i -

t a c a o )  „  !  d i r e t a  ' ,  i n v e r s a  

A t e a  d e c a d a  d e  7 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAr  a  SUDEMEzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  a t r a v e s  d e  u ma  e q u i p e  

t  e  c  n i  c  a  e  s  p e  c  i  a  1 i  z  a  d a  ,  d e  s  e  n o o 1 u u e  b u s  c  o u a  p r  i  m o r  a  r  

t e c n o l o g i a s  n a  b u s c a  d e  ur n me l b o r  g e r e n c i a me n t o d o s  r e c u r s o s  

h i  d r  i  c  o s » D e  s  d e  e  n 1 3 o >•  o 6 r  g 3 o f u n c  i  o n a  a  p e  n a  s  c  o m o 

f  : i .  n a  n c  i  a  d o r  e  m u i  t  o s  e  p e  r  d e  u e  m t  e  r  m o s  d e  qzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LI  a  1 i  d a  d e  e  

d e  s  e  n u o 1 u : i .  i n e  n t  o d e  p e  s  q u i  s  a  s  n o s  e  t  o r  .  

At u a  J . me n t e  n a  P a r a i b a  a  CDRM e  a  e mp r e s a  q u e  ma  i s  

p e r  f u r  a  e  f a /  i n s t a l a c a ' o d e  p o c o s . -  s e j a  e m a l u o i o e s  o u n o 



c  r  i  s  t  a  1 i  n o r  p o r  t  a  n t  ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 4. -  qzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA U e  ITI  t  e  m m a  : i .  s  i  n f  o r  ITI  a  c  (5 e  s  a  o f  e  r  e  c  e  r  >•  

i n c l u s i v e  a t r a u e s  d e  r e l a t . 6 r i o s  f e i t o s  p o r -  t e c n i c o s  d a  

e  nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  p r  © s  a  q u a  n d o d a  e  x e  c  u c  3 o d © s  © r  u : i .  e  o s  -

T o d a  a  r e o i  s S' o b i b l i o g r a f i c a  f o i  f e i t a  e s p e c i a l m e n t e  

n o s e n t i d o d © a p r e s e n t a r  j u s t i f i c a t i v e  s  p a r a  a  u t i l i z a e S a  d e  

ITI  ©1 o d o s  © s  t  a  t  i  s  t  : i .  c  o s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  n o s  © n t  i  d o •  d © q u © c  o rn p r  o v a  a  

c o mp l e x i d a d e  © a  l e a t o r i © d a d © e x i s t e n t e n o me i o c r i s 1 a  l i n o 

f  r  a  t  u r  a  d o
 u

 0 t  r  a  b a  1 h o d © H A U S M A M e  m 1 9 8 0 v c  o m o © x © ITI  p l o » ; j  a  

c i t a d o * p o d © t e r  s i d o f e i t a  e m r o c h a s  c o m c a r a c t e r 1 s t  i c a s  d e  

b a s a l t  q s  ( ©n i b o r  a  o a u t o r  nS' o f r i s e  e m s e u t r a b a l h o ?  q u a  i s  

t i p o s  d © r o c h a s  f o r a m a n a l i s a d a s ) .  E s t a  n o s s a  o b s © r o a c S o 

s u r g i u p e l o f a t o d o me s mo t e r  a p l i e a d o o me t o d o d © J a c o b p a r a  

c  & 1 c  u 1 o d a  t  r  a  n s  mi s  s  i  b i  1 i  d a  >: i  © a  p a  r  t  i  r  d a  r  © c  u p e  r  a  c  3 o >•  o q u © 

n a  o e  c.  o m p a  t  i  o e  1 a  o c  r  i  s  t  a  1 i  n o p a  r  a  i  b a  n o q u © e  n g 1 o b a  r  o c  h a  s  

c  o m c  a  r  a  c  t  e  r  i  s  t  i  c  a  s  d i  f  r  e  n t  e  s  d a  q u e  1 a  s  a  n a  .1.  i  s  a  d a  s  p o r  

HAUSMAM.  

0 p r  6 x i  m o c  a  p i  t  u 1 o p o r t a n t o r  a  p r  e  s  e  n t  a  a  s  t  e  c  n i  c  a  s> 

e s t a t i s t i c a s  u t i l i z a d a s  n o n o s s o t r a b a l h o ,  q u e r  e m f u n c S o d o 

d e s c o n h e c i me n t o d e  c a r  a c t  e r  1 s t  i c a s  g e o ' 1 6 g i c a s  i mp o r  t  a n t e s  y  a o 

n i u e l  a t u a l  d e  c o n h e c i me n t o » s S o i m p r e s c i n d i o e i s  p a r a  o 

e s t u d o o r  a  p r o p o s t o n o c r i s t a  l i n o p a r a i b a n o .  
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CAP I TULO I V 

METODOLOGI A EMPREGABA HO ESTUDO 

4 . 1 COHSI DERACOES TEORI CAS 

4 . 1 . 1 GENERALI DADES 

C o n f  o r  m e  a  f  i  r  m a  dzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a a  n t  e  r  i  o r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA iti  e  n t  e  y a  e  s  t  a  t  i  s  t  i  c  a  n o s  

s e r v i r a d e  b a s e  p a r a  ur n ma i o r  c o n h e c  i  me n t o d o g r a u d e  

Re t  e r o g e n e  i d a d e d o me i o a q u i f e r o f r a t u r a d o . .  Mo s t r a r e mo s  

e n t S ' o r  p a r a  ur n ma i o r  e n t  e n d i  me n t o d o s  p a s s o s  s e g u i d o s  n a  

me t o d o l o g i a * a s  t e e n i c a s  © s t a t i s t i c a s  q u e  s e r S o u t i l i z a d a s * 

u i s a n d o - s e  o a  j u s t e d e  u ma  d e t e r mi n e d a  d i s t r i b u i « 3 o d e  

P r  o b a  t:i  i .  1 i  d a  d e  a  o s  d a  d o s i  d e  u a  z 3 o e  s  p e  <::  i  f  i .  c  a  ..  

E x i s t e m* n a  © s t a t i s t i c a * o s  me t o d o s  p a r a m © t r i c o s  © 

o s  n 3 o p a r a m e t r i c o s .  Os  me t o d o s  © s t a t i s t ! c o s  p a r a m e t r i c o s  

b a s e i a m- s e  n a  h i p 6 t e s e  d e  q u e  a  d i s t r i b u i c 3 o d e  p r o b a b i 1 i d a d e  

b & s  i  c  a  e  c  o n h e  c  i  d a  o u "  c  o m p 1 e  t  a  m e  n t  e  e  s  p e  c  i  f  i  c  a  d a  "  e  e  s  1 3 o 

r e  l a c  i o n a  d o s  c o m i  n f e r e * n c i a s  s o b r e  o s  p a r f t me t r o s  d e s t a  

d i s t r i b u i c 3 o y e n q u a n t o q u e  o s  me t o d o s  e s t a t i s t i c o s  n 3 o -

F> a  r  a  m >'•  t  r  i  c  o s  y t a r n b e  m d e  n o m i  n a d o s  d e  m 4:  t  (3 d o s  d e  d i  s  t  r  i  b u i  c  3 o 

l i o r e y n 3 o r e q u e r e m ur n c o n h e c i me n t o d e  c o mo a s  u a r i a o e i s  
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b i s i c a s  s 3 o d i s t r i b u i d a s * s e n d o a  a n i c a  s u p o s i c 3 o b a s i c a * 

p a r a  a  m a  1 o r  i  a  d e  s  t  e  s  me.  t  o •:i  o s  r  a  d e  q u e  a  d : i .  s t  r  i  b u i  c  3 o s  e  j  a  

c o n t i n u a . , HOEL< i 9 6 0 ) .  

Uma  o u t r a  r  a .  z a o d i s c u t  : Lda  q u a n t o a  u t  i  I : i .  z a r  me t o d o s  

p a r a  m e t r i c  o s  o u na ' o p a r  a  me t  r  i  c o s  e  o t  a  ma n h o d a  a mo s t r a .  

" A l g u n s  p e s q u i s a d o r e s  s e n t e m q u e  t e s t e s  e s t a t i s t i c o s  

P a  r  a  m e  t  r  i  c  o s  n 3 o p o d e  i n s  e  r  u s  a  d o s  e  m a m o s  t  r  a  s  p e  q u e  n a  s  >-  m a s  

h<1i  o u t  r  o s  q u e  a  f  i  r  ma  m q u e  i  s t o n 3 o f  a  z  d : i .  f  e r  e n c a  . ,  "  I  i UCl - l  >•  

CORMI ER e  J R < 1 9 7 4 >.  

Mo n o s s o t r  a b a  l h o r  p o r  n a o p o s s u i r mo s  c o n h e c i me  n t o s  

e  s  p e  •::  i  f  i  c  o s  s  o hi  r  e  a  p o p u 1 a  c  3 o v pr - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 n c  : i  p a  1 m e  n t  e  n o t  ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA c a  n t  e  

d i  s  t  r  i  b u i  e  3 o d a  o a  r  1 & u e  1 b A s  i  c  a  (  u a  z  3 o e  s  p e  c  i  f  i  c  a  )  r  n 3 o s  e  

p o s s u i n d o F o r ma d e  u ma  d i s t r i b u i c 3 o q u a l q u e r  e s t  a b e l e c i d a r  

o p t a mo s  p o r  u s a r  t e s t e s  e s t a t i s t i c o s  n 3 o '  p a r a m e t r i c o s .  

B u s  c  a  m o s  a  ; j  u s  t  e  s  a  d i  s  t  r  i  b u i  c  5 e  s  d e  p r  o b a  b i  1 i  d a  d e  e  

v e r i f i e a m o s  a  q u a l i d a d e  d e s t e s  a j u s t e s  a o s  n o s s o s  d a d o s * 

a t r a u e s  d o s  t e s t e s  e s t a t i s t i c o s  d e  a d e r & n c i a .  Co mq t e s t e s  

n a * o - p a r a me t r i c o s  d e  a d e r ^ n c i a * p o d e mo s  u s a r  o t e s t e  d o q u i -

q u a d r a d o e  o t e s t e  e s t a t i s t i c o d e  Ko l mo g o r o w- S mi r n o u ( K -

S ) ,  0 n a i o r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA F>r  o b 1 e ma  d e  u s a r  o t  e s t q u 1 - q u a d r  ac\ o e s t  <•> n a  

c o n s t  r  u c 3 o d o s  1 n t  e r u a l o s r  o u s e  ; j  a  r  c o mo e s c o 1 h e -  1 o s . .  De  

f  o r  m a  q u e  F> O d e  -  s  e  p e  r  d e  r  1 n f  o r  m a  c  ?.S >=•  s  s  o b r
%

 a  s  c a  r  a  c  t  e  r  i  s  t  i  c  a  s  

d o s  d a d o s r  c a s o o s  i n t e r o a l o s  s e j a m ma  1 c o n s t r u i d o s „  0 t e s t e  

e  a  s  t  a  n t  e  s  e  n s  i  o e  1 e  e  m f  u n c  3 o d a  d i  s  t  r  i  b u i  c  3 o e  t  a  i n a  n h o d o s  

i  n t  r  o a  1 o s  p o d e  -  s  e  o e  r  i  f  1 c  a  r  o a  j  u s  t  e  o u n 3 o d o s  d a  d o s  , .  H a  

a i n d a  r e s t r i c S e s  d o u s o q u a n d o a  a mo s t r a  e  p e q u e n a * e  t a mb e m 
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a p o d e r  d e s s e  t e s t e  © i n f e r i o r  a o p o d e r  d o t e s t e  d e  

K o l mo g o r o v - S mi r n o u » r a z a o p o r q u © o p t a mo s  p e l o t e s t e  K - S „  

P a r a  t e s t a r  s e  u ma  s e r  i e  d e  o b s e r o a c 0 e s  p r o u e  ra  d e  

u ma  d i s t r i b u i c 3 o c o n t i n u a  c o mp 1 e t a m e n t © e s p e c i f  i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAc a d azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  p o d e mo s  

u s a r  o Ko I mo g o r o u - S mi r n o u o r i g i n a l r  p o r  MASSEYC 1 9 5 1 )  „  Ma s » s e  

u iti  o u ma  i s  p a  r e t  me t  r o s  s a ' o e s t  i  ma  d p s  d a  a mo s t r a  e s t  u d a  d a  r  

e  n t  a'  o a  s  t  a  b © l a s  a  p r  e  s  e n t  a  d a  s  p o r  K o 1 m o g o r  o o -  Si f t  i  r  n o o n 3 o s  3 o 

a  m p 1 a  m e  n t  e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LI  t  i  1 i  z  a  d a  s  e  o t e s t  e  >•  q u a  n d o e  x e  c  u t  a  d o c  c  * m e  s  t  a  s  

t  a  b © 1 a  s  r  t  e  m r e s u l t  a  d o s  e  x t  r  e  m a  m e  n t  e  c o n s  e  r o a  t  i  y o s  r  n o 

s e n t i d o d e  q u e » a  p r o b a b i  1 i d a d e d e  o c o r r e ' n c i a  d o e r r o t i p o I  

< <x. )  e  b a s t a n t e  a u me n t a d a  .  L I L L I E F OR S (  1 9 6 7 )  a p r - e s e n t a  u ma  

t a b e  l a  c o m u a l o r e s  c r i t i c o s  d a  © s t a t i s t i c a  d e  Ko I mo g o r o o -

£ > mi r n o o q u a n d o s e  q u e r  t e s t a r  s e  u ma  s e r i e  d e  o b s e r o a c S e s  

p r o o ^ m d e  u ma  p o p u l a c 3 o n o r ma l  c o m me d i a  e  u a r i S n c i a  n 3 o 

e s p e c i f i c a d a s  e  e s t i ma d a s  a  p a r t i r  d a  a mo s t r a .  

Ta mb e m j <1 e x i s e e  e x t e n s S o p a r a  a p l i c a c S o d o t e s t e  d e  

Ko 1 r r i o g o r o o - S mi r n o u p a r a  a  1 g u ma s  o u t r a s  d i s t r i b u i c ' 6 e s
r
 q u a n d o 

s  e  f  a  z  e  s  t  i  m a  t  i  u a  s> d e  p a  r  a"  m e  t  r  o s  a  p a r t i r  d a  azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ROS t  r  a  :  

-  P a r a  a  d i s t r i b u i c S o © x p o n e n c i a l  ( o a l o r © s  c r i t i c o s  

d a  © s t a t i s t i c a  d e - t e s t e  f o r a m o r i g i n a l m e n t e  e s t i ma d o s  p o r  

L I L L I E F OR S C 1 9 6 9 )  e » p o s t e r i o r me n t © » t a b e l a s  ©x a t a s  f o r a m 

o b t  i  d a  s  p o r  DURE I N< 1 9 7 5 )  ) ;  

P a r a  a  d i s t r i b u i c 3 o d © We i b u l l  ( v a l o r e s  c r i t i c o s  

d a  e s t a t l s t i c a d e  t e s t e  f o r a m e s t i ma d o s  p o r  L I T T E L L r  Mc C L A V E r  

a n d OFFEM ( 1 9 7 9 ) ) » p a r a  t a ma n h o s  d e  a mo s t r a  a t e  n ~ 4 0 .  
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4 . 1 . 2 TES TE DE L I L L I E F OR S PARA TESTAR NORMALI DADE COM MEDI A E 

DES VI O PADRf i O ES TI MADOS DA AMOSTRA,  COMOVER ( 1 9 8 0 )  

0 t e s t e  e s t a t  1 s t i c o o r i g i n a l  e  o u s u a l  t e s t e  

© s t a t i s t i c o b i  1 a t e r a  1 d e  Ko 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r t i o g o r o u - S mi r n o u ,  c u ; j  a  

e  s  t  a  i  i s t  i c a  © d e f  i n 1 d a  c o zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAI TI o a  mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAa x i r i i a  d i s t  i t nc i a  u e r  t  i c a  1 e n t r e  

a  f u n c  S o d © d i  s  t  r  i  b u i  c  l i  o c o n h e  c  i  d a  o u "  c  o iti  p 1 © t  a  m © n t  © 

©s p ©c i f  i c a d a "  e  a  f u n c S o d e  d i s t r  i b u i c S o © mp i r i c a ( o u f u n c ? . k )  

d e g r a u ) » d a d a  p e l a  f o r m u l a :  

S(  x )  = 

0 ,  

k 

s e  x < x c  a.  )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

se- xi K ) ^  x < x< k+i ) 

s © x X(
 n
 >'  

(  1 )  

o n d e  X ( i ) ^ . . . ^ X ( n ) i  s S o o s  e l e me n t o s  o r  d e n a  d o s  d a  a mo s t r a . .  

Ma s ,  q u a  n d o o s  p a r  t i me t  r o s  s S o e s t i ma d o s  d a  a mo s t r a . -  o t e s t e  © 

r e a l i z a d o a s s i m:  

Os  d a d o s  c o n s i s t e n t  d e  u ma  a mo s t r a  a l © a t d r i a  

X i r . . . r X n r  d e  t a ma n h o n a s s o c i a d a  c o m a l g u ma  f u n c S o 

d i s t r  i b u i c S t o n S o c o n h e c i d a ,  d e n o t a d a  p o r  F< x ) .  

HI P OTES ES :  

H<>:  A v a r i a v e l  a l e a t 6 r i a  X t e r n d i s t r  i b u i « 3 o n o r m a l ,  ( c o m 

me d i a  e  o a r  i a ' n c i a  n 3 o e s p e c i f  i c a d a s  ) .  

Ha. :  A d i s t r  i b u i c . 3 o d e  X n S o © n o r m a l .  
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C a  1 c  u 1 a  -  s  © a  m © d i  a  a  mo s t  r  a  1 © o d © s  u i  o p a  d r  3 o 

a m o s t r a 1 .  

I n 

X I  X i  ( 2 )  

n i - 1 

1 n zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

S • ( £ < Xi - X )2 >x/2 <3), 

n - 1 i  * 1 

q u e  s 3 o u s a d o s  c o mo © s t i m a t i u a s  d e  y © d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA B,  

r  © s  p e  c  t  i  u a  m © n t  e' . .  

C a l c u l a m- s e  © n t S o ,  o s  d e s v i o s  p a d r o n i z a d o s  i j .  d a  

a  ma s  t  r a  r  d ©f i  n i  d o s  p o r :  

X i - X 
Z i  = i  = l r  2 ,  3 r  , n .  (  4 > 

0 t e s t e  c o n s i s t © e m c a l c u l a r  a  ma x i ma  d i s t d n c i a  

v e r t i c a l  e n t r e  a  f u n c . 3 o d e  d i s t r  i b u i c 3 o ©mp i r i c a  S (  x )  

d e f i n i d a  a n t e r i o r m e n t e ?  © a  f u n c S o d i s t r i b u i c 3 o n o r ma l  c o m 

me d i a  X © d e s u i o p a d r 3 o S d a d o s  p e l a s  ©q u a c f t ©s  ( 2 )  © ( 3 )  

a c i ma ?  i s t o © r  a t e s t e  © s t a t i s t i c o d © L i l l i e f o r s  © d e f i n i d a  

p o r :  

I ' m*x = Ma x
x
 j  F*< x )  -  S < x > I r  o n d © :  

F * < x )  -  f u n e S o d e  d i s t r i b u i c S o a c u mu l a d a  n o r ma l  H ( x j s * )  

S ( x )  -  f u n c 3 o d e  d i s t r i b u i c 3 o ©mp i r i c a ?  c o n f o r m© 

d e f i n i c 3 o ( 1 ) .  
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REGRA DE DE CI S f f O:  

R e j e i t a — s e  H
0

r  a o n i v e l  d e  s i g n i f  i c c f n c i a  of . ,  s e  Dm̂ bx 

e x c e d e r  o v a l o r  c r i t i c a  t a b e  l a d o .  

DALLAL AND WI LKI NS ONzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ( 1 9 8 6 )  r e t  i f  i e a r  a n .  o s  v a  l o r e s  

c r i t i c o s  p a r a  t e s t a r  n o r ma  1 i d a d e  a p r e s e n t a d o s  p o r  L I L L I E F 0 R S 

< 1 9 6 7 )  e  r e c o me n d a r  a m q u e  o u t r a  t a b e l a ,  S i mu l a d a  p o r  e l e s > 

f  o s  s  e  u s  a  i d a  q u a  n d o s  e  e  x e  c  u t  a  s  s  e  o t  e s t © ,  v i  s  t  o q u e  ,  e  s  s  a  

t a b e l a  e  ma i s  p r e c i s a  q u e  a  o r i g i n a l .  

4 . 1 . 3 NI VE L DE S CRI T I VO DO TES TE 

Os  t e s t e s  d e  K i p 6 t e s e s  c l a s s i c o s  e n v o l v e m o s  

s e g u i n t e s  t r # s  e s t a g i o s :  

1 .  I n d i c a m- s e  f o r ma l me n t e  a  h i p 6 t e s e  n u l a ,  Ho e  a  

h i p 6 1 e s e  a  1 1 e r n a t i v a  HzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAx"  

2 .  S u p C( e - s e  v e r d a d e i r a  a  K- i p 6 t e s e  n u l a  e  f i x a - s e  u ma  

p e q u e n a  p r o b a b i  1 i d a d e  (  <i . )  o u n i v e l  d e  s i g n i f  i c d n c i  a  d o t e s t e .  

D e l i m i t a - s e  a  r e g i S o c r i t i c a ,  q u e  c o r r e s p o n d e  a  r e g i S o d e  

r e j e i c S o d e  H
0

.  Ha  p r a t i c a  c o s t u ma - s e  f i x a r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA <±r  e m 1 %,  3 % o u 

1 0 / i .  

3 .  D e c i d e - s e  e n t a o s o b r e  o t e s t e  a o n i v e l  d e  

s i g n i f i c d n c i a  a d o t a d o .  

Ur n o u t r o e n f o q u e  p a r a " t e s t a r  a  " c r e d i b i l i d a d e "  d e  H
0 

e s t i  s e n d o a mp l a me n t e  u s a d o p e l p s  e s t a t i s t i c o s ,  q u e  c o n s i s t e  
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n o c a l e u l o d o n i v e l  d e s c r i t i v o d o t e s t e  o u t a mb e m c h a ma d a  

v a l o r  d e  p r o v a r  n o l u g a r  d a  f i x a c f t o d e  ur nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a.  a r . b i t r a r i o .  Ao 

i  n u !»•  s  d e  i  n t  r  o d uzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA z  i  r  t  a  1 n i  v •?  1 a  r  b i  t  r  a  r  i  a  me n t  e » mu i  t  a  s  u e  z  e  s  e  

p r e f e r i v e l  i n d i c a r  o v a l o r  d e  p r o v a * d e i x a n d o a o l e i t o r  a  

t  a r  e  f  a  d e  f  a  z e r  o j  u 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA9 a me n t  o s o t : <r  e  I T
0

.  F o r  ma  1 me n t  e  >•'  

e  s  c  o 1 h e  n d o o n 1 v e  1 d e  t f .  q u e  e  1 e  j  u 1 9 u e  a  d e  q u a  d o a  o s  s  e  u s  '  

p r o p 6 s i t o s r  o l e i t o r  p o d e  c h e g a r  a  u ma  d e c i s S o i n d i v i d u a l  

u s a n d o a  r e g r a  d e  d e c .  i s  a ' or .  r e j e i t a r  I T
0
 s e ,  e .  s o me n t e  s e ,  o 

v a l o r  d e  p r o v a  t o r  me n o r  d o q u e  <t „  WO MM AC 0 TT a n d WOMNACOTT 

(  1 9 8 0 >„  

S e  9 u n d o W 0 M M A C 0 T T a  n d W 0 M M A C 0 T T :  

" 0 v a l o r  d e  p r o v a  e  o ma  i s  b a i x o v a l o r  a o q u a  1 

p o d e mo s  l e v a r  o n i v e l  d o t e s t e  e * a i n d a  a s s i m* s e r mo s  c a p a z e s  

d e  r e j e i t a r  H
0

" « 

" 0 v a l o r  d e  p r o v a  u n i l a t e r a l  a  d i r e i t a  e  a  

P r  o t:> a  b i  1 i  d a  d e  d a  e  s;  t  a  1 1 s t  i  c  a  a  mo s  t  r  a  1 p o d e  r  s  e  r  1 3 o g r a n d e  

q u a n t  o o v a  1 o r  e  f e  t  i  v a  m e  n t  e  o b s  e  r  v a  d o ,  se  Ho f o s s  e  

v e r d a d e i r a "  , .  

" 0 v a l o r  d e  p r o v a  u n i l a t e r a l  5n e s q u e r d a  4-  a  

p r o b a b i  l i d a d e  d a  e s t a t i s t i c a  a mo s t r a  1 p o d e r  s e r  t S ' o p e q u e n a  

q u a n t o o v a  1 o r  e f  e t  i  v a me n t e  o b s e r  v a d o » a d mi t  i n d o I I
0
'

1

« 

1

'  0 v a  .1. o r  d e  p r  o v a  b i  1 a  t  <~< r  a  1 e  a  p r-  o b a  b i  1 i  d a  d & d o 

v a l o r  a mo s t r a  I  p o d e r  s e r  t a ' o e x t r e mo q u a n t o o v a l o r  

e f e t i v a m e n t e  o b s v e r v a d o ,  s e  Mo f o r  v e r d a d e i r  a " .  



7 0 

4 . 2 METODQLOGI A 

4 . 2 . 1 LEMAMTAMEHTO DOS DADOS:  

V i s a n d o o b t e r  d a d o s  q u e  f o s s e i n u n i - f o r me s  n o q u e  d i z  

r e s p e i t o a s  t e e n i c a s  e  a  me t o d o l o g i a  u t i l i z a d a s  n a  p e r f u r a c S o 

d o s  p o c o s i  o b t i o e mo s  i n f o r ma c C e s  d e  u ma  o n i c a  e mp r e s a  -  CDRM 

( C o mp a n h i a  d e  De s e n u o l u i m e n t o d e  R e c u r  s o s  Mi n e r  a  i s ;  d o 

E s  t  a  d o d a  P a  r  a  i  b a  ) . .  L e  u a  n t  a  m o s  i n f o r  m a  c  e  s  d e  9 9 6 p o c  o s  

p e r  f u r  a  d o s  n o C r i s i t a l i n o P a r a i b a n o ,  s e n d o q u e  7 5 1 d e  s i t e s ;  

a p r e s e n t a r a m u ma  u a z 3 o ' . s u p e r i o r  a  z e r o ,  e n q u a n t o q u e  o s  2 4 5 

r e s t a n t e s  s 3 o p o c o s  t o t a l m e n t e  s e c o s .  

A CDRM c o n s i i d e r a  c o mo p o c o s e c t ) ,  n 3 o f a z e n d o a s s i m 

s u a  i  n s  t  a  1 a  c  3 o » '  a  q u e  1 e  q u e ,  q u a  n d o p e  r  f  u r  a  d o ,  a  p r  e  i s  e  n t  a  u a  z  3 a  

d e  t e s t e  i n f e r i o r  o u i g u a l  a  2 0 0 1 / h .  Ho e n t a n t o ,  n o n o s s o 

e s t u d o ,  f o r a m c o n s i d e r  a d o s  s e c o s  a p e n a s  o s  q u e  c o n t  i n h a m 

u a z CSe s  n u l a s ,  u ma  v e z  q u e ,  c o n f o r me  a f i r m a COSTAzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ( 1 9 8 6 ) ,  e s s e  

u a  l o r  e  mu i t o o a r i a o e l  d e  a c o r d o c o m a  p e s q u i s a  c o n s i d e r a d a  

o u a i n d a c o m a  f i n a l  i d a d e a  q u e  s e  d e  s i t  i n a ,  p o d e n d o - s e ,  e m 

f  u n c  3 o d a  s  n e  c  e  s s  i  d a  d e  s ,  h a  u e r  a p r o o e  i  t a  me n t  o p a r  a  

a t e n d i me n t o r e s i d e n c i a l  o u a n i m a l ,  c o m c a p t a c K e s  s i n g e l a s  o u 

b o mb a s  p i s i t Oe s ;  ma n u a l s  o u e l e t r i c a s .  

F o i  c o n f e c c i o n a d a u ma  t a b e l a  p a r a  l e o a n t a me n t o d a s  

i n f o r ma c 8 e s  d e  p o c o s  ( An e x o I ) ,  p o s s u i n d o a  me s ma :  
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Dados de locaeffo 

m u n i c i p i o ,  

l a t i t u d e  e  l o n g i t u d e ;  

r  e g i  a' o d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA acar r f t nc i  a  ;  

Da d o s  t e c n i c o s  

t e mp o '  d e  h o mb e a me n t o ( h ) ;  

p r o f u n d i d a d e  d e  p e r f u r a c a ' o < m) ;  

n i  o e  1 e s t  a  t  i  c o (  m ) ;  

n i v e l  d i n d mi c o d o t e s t e  d e  o a z 3 o ( m ) ;  

o a z a ' o < 1 / I - ,  )  e ;  

v a z a ' o e s p e c i f i c a  ( l / h / m > .  

D_a  d o s  g_e  oJ L 6 a , i  c o s  

ma n t o d e  c o b e r t u r a  ( t i p o d e  m a t e r i a l  q u e  r e c o b r e  o 

p o c  o e  e  s  p e  s  s  u r  a  d >r-  r  e  c  o b r  i  m e  n t o )  (  m ) ;  

p r o f u n d i d a d e s  d e  e n t r a d a s  d e  f r a t u r a s  ( m ) ;  

r  e  s  i  d u o s  e  c  o (  m g / zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1 )  e  

t i p o d e  r  o c h a  p e n e t  r  a  d a  . .  

Ma' o f o r a m c o l e t  a  d o s  o s  t i p o s  d e  f r a t u r a  o c o r  r e n t e s  

n a  s u p e r f i c i e r  u ma  o e z  q u e  a  g r a n d e  m a i o r i a  d o s  p o c o s  n S o 

a p r e s e n t a u a  e s t  a  i n f o r ma c a * Or  d e  f o r ma  q u e  ur n e s t  u d o 

e s t a t i s t i c o a p r i mo r a d o n 3 o s e r i a  a l c a n e a d o c o m a  p e q u e n a  

q u a n t i d a d e  d e  i n f o r ma c O e s  r e l a t i o a s  a o t i p o d e  f r a t u r a .  

T e n d o e m v i s t a  ur n ma i o r  a p r i mo r a me q t o d a  t a b e l a  d e  



i n f o r m a e t S e s ,  n o s e n t  i d o r a p i d e z  e  f  i  c  i  e  n c  i  a  n o 

a r ma z e n a me n t o d o s  d a d o s * f o i  u t i l i z a d a u ma  c o d i f i c . a c S o p a r a  

a l g u n s  e  e l e me n t o s  d a  me s ma * a p r e s e n t a d a  a  s e g u i r .  

Co d i f  i c a e S e s  p a r a  r e g i S o d e  o c o r r f t n c i a  d a  p e r f u r a c 3 o 

( d i o i s a o f e i t a  s e g u n d o ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I B G E ) :  

AB -  A g r e s t e  d a  B o r h o r e ma ;  

CR -  C a t o i e  d o Ro c h a ;  

DAP -  De p r e s s a o d o A l t o P i r a n h a s ;  

S C -  S e r 1 3 o d e  C a  j  a  z  e  i r a s ;  

APBP -  Ag r o P a s t o r i l  d o B a i x o P a r a i b a n o ;  

CV -  Ca r  i r i s  V* l ' h o s ;  

BP -  B r e j o P a r a i b a n o ;  

SP -  S e r i d 6 P a r a i b a n o ;  

ST -  S e r r a  d o T e i x e i r a ;  

CUR -  C u r i ma t a u J  

P B -  P i  e  m o nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA t  e  d a  B o r  b o r  e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI  a  ..  

C o d i f i c a c O e s  p a r a  o ma n t o d e  c o b e r t u r a :  

na ' o h 4 ma n t o ;  

1 .  o ma n t o e  a l u u i o n a r  ( e mb o r azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA n3o h a j a  

d i s c r i m i n a c S o d a  l i t o l o g i a  p r e d o mi n a n t e  ) ;  

2 .  h a  p r e d o mi n ^ n c i a  d e  m a t e r i a l  a r e n o s o .  P o r  

e x e m p zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAl o r s o l o a r e n o a r g i l o s o o u arena 

s i I t o s o ;  
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3. M p r e d o mi n S n c i a  d e  m a t e r i a l  a r g i l o s o .  P o r  

e x e mp l o r  a r g i l a  s i l t o s a  o u a r g i l o a r e n o s o ;  

4 .  h a  p r e d o mi n d n c i a  d e  m a t e r i a l  s i l t o s a .  P o r  

e x e mp l a r  s o l o s i l t i c o a r e n o s o ;  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5 .  s o l o p e d r e g u I h o s o ;  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

6.  s o 1 o c o m r  o c h a  a l t e r  a  d a  ;  

7 .  a t &p r o ( s e m d i s c r  i mi n a c a ' o d o m a t e r i a l  q u e  o 

c o mp o ' e  ) ;  

R A.  s  i  g r i  i  f  i  c.  a  n d o r o c  h a  a 11 e  r  a  d a  o u R D r  

s  i  g n i  f  i  c  a  n d o r  o c  h a  d e  c  o m p o s  t  a  r  s  e  n d o q u e  e  m 

t e r mo s geol6gicos» RA e  RD r e p r e s e n t a m u ma  

me s ma  c o n d i e S o d a  r o c h a .  

C o d i f i c a e O e s  p a r a  o t i p o d e  r o c h a  p e n e t r a d a  n a  

p e r f u r a c S o S 

1 .  Gn a  i s s e ;  

2 .  Gr a n i t o ' ;  

3 .  Mi g m a t i t o ;  

4 .  X i s t o ;  

5 .  F i l l t o ;  

6 .  A n f i b o l i o ;  

7 .  Ro c h a  C a t a c l a s t  i • : : a  ;  

3 .  Q u a r t z i t o ;  

9 .  P e g m a t i t o .  



7 4 

OBS:  Ta mb e m c o m r e l a € S o a o t i p o d e  r o c h a  ,  f o i  o b s e r o a d o q u e  

h zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAk u ma  g r  a  n d e  Ma r i  e d a  d e  d e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAn t  r  o d e  a  l g u n s  t  : i .  f> o s  d e  r  o c h a  

c i  t  a  d o s ,  p o r  e x e  m p 1 o :  g n a i s s e  mi g ma  t  i  z a d o "  g n a  i  s s e  

x i s t o s o ;  g n a i s s e  g r a n i t i c o ,  d e  f o r ma q u e  o c a d a s t r o f o i  

f e i t o l e u a n d o —s e e m c o n s i d e r a e S o a  ma i o r  p e d r o i h i n S n c i a  

l i t o l o g i c a .  

4 . 2 - 2 ZONEAMEMTO DOS POCOS 

AP 6 s  o 1 e u a  n t  a me n t  o d o s  p o s o s ,  f  i  z e mo s  um z o n e a me n t  o 

d a  a mo s t r a  p o r  t i p o d e  r o c h a e  t a mb e m p o r  r e g i me s  

h i  d r  o 1 6 g i  c  a  s  (  b a  c  i  a  s  h i  d r  d g r  a  f  i  c.  a  s  ) ,  j  a  q u e  e  s  t  u d o s  

h i d r o l 6 g i c o s  t e r n mo s t r a d o a l g u ma s  p e c u l i a r i e d a d e s  i n t r i n s e c a s  

a s  me s ma s  t a i s  c o mo :  u e g e t a c S ' o ,  c l i m a ,  r e l e o o ,  t e m p e r a t u r a  e  

g i? o 1 o g i  a  ,  p e  c  u 1 i  a  r  i  e  d a  d e  s  e  sv t  a  s  q u e  i  n f  1 u e  m n a  q u a  n t  i  d a  d e  e  

q u a l i d a d e  d a  s  a g u a s ;  s  u b t  e  r  r  & n e  a  s  .  

Com o ma p a  h i d r o g e o l d g i c o d o E s t a d o d a  P a r a l b a  

e l a b o r  a d o p o r  A l b u q u e r q u e ,  e m P L I RHI NE ( o p .  c i t  )  f o i  f e i t a a  

l o c a l i z a c f t o d o s  p o c o s ,  a  p a r t i r  d a  l a t i t u d e e  l o n g i t u d e d o s  

i t i e s mo s .  Qu a n d o nS' o s e  d i  s p u n h a  d e s t e s  d a d o s ,  b u s c a o a ~ s e  o 

m a  p a  d o m u n i  c  1 p i  o (  c  e  d i  d o p e  1 a  C D R M ) ,  1 o c  a  n d o -  s  e  a  i s  s  i  m ,  t  o d o i s  

os ;  p o c o s  n a s  r e s p e c t i o a s  b a c i a s  d e  o c o r r § n c i a « 

Te t n o s  n o n o s s o E s t a d o ,  a s  s e g u i n t e s  b a c i a s  

h i d r o g r a f  i c a s ,  c o m o s  r e s p e c t i u o s  c 6 d i g o s  a d o t a d o s i :  

B a c i a  d o r i o P i r a n h a s  ( B P I ) ;  
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B a c i a  d o r i o Ma ma n g u a p e  ( R i i ) ;  

B a c i a  d o r i o P a r a i b a  ( BP - A) ;  

B a c i a  d o r i o C u r i ma t a u ( R C ) ;  

B a c i a  d o r  i o C a n r a r a t u b a  <zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA FNCM ) ;  

B a  c  i  a  d o r  i  ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA J  a  c  u < R J C > J  

S e n d o q u e  t a mb e m s u b d i o i d i m o s  a  b a c i a  d o r i o 

P i r a n h a s  e  a  b a c i a  d o r i o P a r a i b a  e m s u b - b a c i a s » c o mo o e mo s  

a  s e g u i r : :  

B a c i a  d o 

r  i o 

P i r a n h a s  

< BP I  > 

B a c i a  d o 

r  i o 

P a r a I b a  

(  BP A )  

B a  c  i  a  d o r  i  o d o P e  i  x e  A 1 1 o P i  r  a  n h a s  (  R P E -  A P )  

B a c i a  d o r i o P i a n c 6 -  A l t o F ' i r a n h a s  ( R P I - AP )  

B a c i a  d o Me d i o F ' i r a n h a s  (  MF' )  

B a c i a  d o r i o S e r i d o (  RS B)  

B a c i a  d o r i o E s p i n h a r a s  ( R E S )  

Ba c  i  a  d o A 1 t  o Pa  r  a  i b a  ( AP B )  

B a c i a  d o Me d i o P a r a t b a  ( MP B )  

B a c i a  d o B a i x o P a r a i b a  (  BF' B )  

B a c i a  d o r i o T a p e r o a  (  RT P )  

Co mo a s  b a c i a s  d o r i o C u r i ma t a u e  d o r i o J a c u t f t m 

c a r a c t e r 1 s t i c a s  g e o I 6 g i c a s  p e c u l i a r e s  e  t e r n p e q u e n o n a me r o d e  

p o c o s  p e r f u r a d o s r  a n a l i s a mo s  a mb a s  c o mo u ma  d n i c a  b a c i a  q u e  

c o d i f i c a m o s  p o r  ( B MJ ) „  

OBS:  As  i n i c i a i s  p o s t a s  e n t r e  p a r ^ n t e s e s ,  r e - f e r e m- s e  a s  

c o d i f i c a c O e s  f e i t a s > j a  c i t a d a s ,  n a  c o n f e c c S o d a  t a b e l a  

d o c a d a s t r e )  d e  d a d o s .  
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P a r a  uzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA rti m ©' . !.  h o r  e  n t  e  n d i  m © n t  o © v 1 s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA LI  a  J. 1 2:  a  •;:  a o d a 

z o n © a me n t o h i d r o l d g i c o f © i t o ,  u ©r  ma p a  h i d r o g e o l d g i e a d a  

E s t a c l o c o m d e l i m i t a e S e s  d © b a c i a s  h i d r o l d g i c a s  ( A n e x o I I ) .  

4 . 2 . 3 VALQRES E S T AT I S T I COS REP RES ENTATI VES DAS VARI AVE I S 

OBSERVADAS HO ESTUDO 

Ha  t a b ©l a 4 . 1 s ? i o a p r © s © n t a d a s  a l g u ma s  © s t a t i s t i c a s  

p a r a  a s  p r i n c i p a l s  u a r i a o © i s  r e g i s t r a d a s  p ©I a CDRM* q u e  

c o n s t i t u e n t  a  t a b e l a d © c a d a s t r o d o s  p o c o s * s e n d o a  s e g u i r  

f e i t o s  a  1 g u n s  c o m e n t a r i o s  c o m r e l a c a ' o a s  me s ma s .  

TABELA 4. 1 -  Va l or es  e s t a t i s t i c o s  r e pr e s e nt a t i ve s  das  u a r i i v e i s  obs er vadas  no c r i s t a l i n o par a i bano -

po<os  n5o s ecos .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

VARI AVEI S 

ESTATI STI CA!  HI VEL 1 HI VEL j  VAZAO ' , PROFUHDIDADETEMPO HE BOM-1CAPEAHEHTO!ROCHA AL-1IHTERSECEAO' , RESIDUC 

ESTATICQ I  Dl HAHI CO«.  
i  
1 

i BEAHEHTO IESPESSURA JTERABA i  FRATURAS !  SEC0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

:  ( A)  !  ( I )  !  U/ F. )  !  ( • )  !  ( h )  i  ( I B)  ',  ( A)  !  ( n )  ! ( s g / i :  

H zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA743 751 751 751 751 665 562 734 740 

KI NI HO 0. 0050 3. 8100 34. 0000 17. 5000 1. 0000 0. 1000 0. 9000 3. 7000 125. 080C 

MAXIMO 36. 0000 47. 0980 14400. 0000 80. 0000 24. 0000 15. 0000 50. 0000 64. 0000 25840. 000C 

MEDIA 4. 5551 16. 7025 2055. 1200 45. 6720 11. 3425 2. 5777 7. 8918 21, 4647 3191. 230C 

MEBIAHA 3. 6300 14. 8600 1150. 0000 50. 0000 12. 0000 3. 0000 6. 0000 19. 0000 1367. 500C 

MODA 3. 2000 12. 6000 2322. 0000 50. 0000 12. 0000 3. 0000 6. 0000 17. 0000 715. 000C 

DESVIO 

PADRAO 3. 6266 7. 6618 2485. 2200 7. 3239 2. 5443 1. 7688 4. 9099 10. 6491 4058. 530C 

COEF.  BE 

VAFi l ACAO 0. 7961 0. 4587 1. 2093 0. 1604 0. 2243 0. 6862 0
a
 6222 0. 4961 1. 27 I f ;  

19 QUARTIL 2. 3900 10. 9400 409. 0000 40. 0000 12. 0000 1. 0000 6. 0000 13. 3000 646. 015C 

32 QUARTIL 5. 720 21. 5500 2666. 0000 50. 0000 12. 0000 3. 0000 9. 0000 28. 1000 415. 460C 

F o n t © :  Da d o 5 o b t i d o s  n a  CEi RM.  

A t  a b ©l a  4 . 1 a c i ma  n o s  mo i  a t  r  a  a  0 a  r  i  a  b i  l i d a d © d © .  

o c o r r & n c i a d o s  d a d o s * c o n f i r ma n d o a s s i m a  h © t © r o g © n © i d a d © 

e x i s t e n t © n o me i o * d e u i d o a  f a t o r e s  t a n t o i n t e r n o s ,  q u a n t o 
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e x t e r n o s  a o c o r p o r o c h o s o f r a t u r a d o .  

Os  me n o r e s  e o e f i c i e n t e s  d e  v a r i a e a ' o s 3 o o b s e r v a d o s  

n a s  v a r i a u e i s  p r o f u n d i d a d e  d o p o c o e  t © mp o d © b o mb e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAa me n t o „  

I  s  t  o p r  i  n c  i  p a  1 m © n t .  © p o r  c|  u © a  C D M g © r  a  1 me  n t  © f  a  z  p © r  f  u r  a  c  5 © s;  

d © p o c o s  c o m p r o f u n d i  d a  d ©s  ©n t r © 4 0 . .  0 m a  5 0 . 0 m © a  ma i o r  

p a  r  t  © d o m © s  m o s  s  3 o b o m b © a  d o s  a  1 2 : 0 0 I .  o r  a  s  .  

As  v a z &' e s  v a r i a r a m d © ur n v a l o r  mi n i mo d © 3 4 . 0 0 1 / h a  

u m g a  1 o r  m 4 x i  m o d © 1 4 4 0 0 . 0 0 1 /  lzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA-i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  c  o m u m c  o © •(•'  i  c  i  © n t  © d e  

y a r i a e S o a c i ma  d © 1 . 0 ( o u s ©j a  1 0 0 %)  © c o m ur n v a l o r  me d i a  d e  

2 0 5 5 . .  1 2 1 / h ,  h a v e n d o 7 5 % d a s  v a z Ce s  c o m v a  l o r e s  i n f e r i o r e s  a  

2 6 6 6 . 0 0 l / h » o q u e  n o s  i n d i e a  ma i o r  q u a n t i d a d e  d e  p o c o s  c o m 

b a i x a s  v a z C e s .  

E i  n t  e  r  © s  s  a  n t  © o b s  © r  o a  r
 r
 c  o m r  © 1 a  c  3 o a  u a  r  i  4 v © 1 

t  ©mp o d © b o i n b e a r n e n t  o ,  a  p r  e >: l omi  n &n i  a  d o u a  1 o r  12' . :  0 0 l - i or  a  s  >•  

u ma  v e z  q u e  o l f l  © o 3. 9.  q u a r t  i s  t # m o me s mo v a l o r .  

A e s p e s s u r a  d o c a p e a me n t o v a r i o n e n t r e  a  1 g u n s  

c e n t  1 me t r o s  e  1 5 me t r o s ?  h a v e n d o u ma  me d i a  d e  2 . 5 8 m d e  

e s p e s s u r a  d e  s o l o c a p e a n d o a s  r o c h a s .  A i n d a  t a mb e m e m 

P r  o f  u n d i  d a  d e  ?  g r  a  n d e  p a r  t  e  d a  s  p e  r  f  u r  a  c  c5 © s  a  1 c  a  n c  a  v a  m ,  a  1 © m 

d o c a p a m e n t o r  s p e s s u r a  d © r o c . h a  a l t e r a d a  o u d e c o mp o s t a  t  

v a r i a n d o d e  9 0 c e n t i m e t r e s  a  5 0 mr  n u ma  me d i a  d e  

a p r o x i ma d a me n t e  7 . 9 0 m.  

0 s  v a l o r e s  d e  r e s i d u o s e c o w a r i a r a m e n t r e  

1 2 5 . 0 0 mg / 1 e  2 5 3 4 0 . 0 0 mg / l » c o m ur n v a l o r  me d i o d e  



3 1 9 1 . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 2 3zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I YI g / 1 e  um a  11 o c o e  f  i c i . ©n t © d © v a r i a v a o . .  

A p r o f u n d i d a d e  me d i a  d a s  p e r f  u r  a e f t e s ;  f o i  d e  

a p r o x i ma d a m© n t e  4 6 . 0 0 m,  s e n d o q u e ,  d o s  7 5 1 p o c o s  n 3 o s e c o s » 

1 9 3 < c e r e  a  d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 2. 6, 7. )  a t i n g i r a m p r o f  u n d i d a d e s  d e  4 0 . 0 0 m e  3 8 4 

(  c e r c a  d e  5 1 7 . )  a t i n g i r a m p r o f  u n d i d a d e s  d e  5 0 . . 0 0 m.  

As  t a b e  1 a  s> 4 « 2 a  t  © 4 „ 7 a  s e g u i r  a  p r  e s e n t  a  m a  s  

d i s t r i b u i c f t e s  d e  f r e q u e ' n e i a  d e  a l g u ma s  o a r  i ^ o e  i s  a n a  l i  s a d a s . .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

TABELA 4. 2 -  Bi s t r i bui «So de  f requf cnei a da v a r i Sv e l  ni v e l  e s t a t i c o ( f t !  

Cl as s e s  Li f i i t e  Li mi t © Frequ&nci a Frequenc i a Frequenc i a Fr e q.  Fi e l at i ua 

i nf e r i o r  s upe r i or  abs ol ut a r e l a t i v a acui t ul ada acumul ada 

1 0 2. 00 130 0. 17497 •  130 0. 17J 

2 2. 00 6. 00 448 0. 60296 578 0. 77E 

3 6. 00 10. 00 126 0. 16958 704 0. 94E 

4 •  10. 00 14. 00 25 0. 03365 729 0. 981 

5 14. 00 18. 00 5 0. 00673 734 0. 98E 

6 18. 00 22. 00 4 0. 00538 738 0. 99c  

7 22. 00 26. 00 2 0. 00269 740 0. 996 

8 26. 00 30. 00 0 0. 00000 740 0. 996 

9 30. 00 34. 00 2 0. 00269 742 0. 999 .  

10 34. 00 38. 00 1 0. 00135 743 1. 000 

Qu a S e  9 5 % d o s  p o c o s  t £ m n i o e 1 e s t a t i c o a b a i x o d o s  

1 0 . 0 0 m* c o m p r e d o mi n a n c e ,  a  d e  o a l o r e s  e n t r e 2.. 0 0 m © 6 . 0 0 m.  

V # - s © n a  t  a  b e  l a  4 . 3 q u e  ha p r e c l o mi n S n c i a  d e  o a  l o r e s  d e  n i o e l  

d i n S mi e o e n t r e  1 0 . 0 0 © 1 5 . 0 0 m©t r o s » s e n d o q u e  c e r c a  d © 8 5 % 

d o s  v a 1 o r  © s  © n c  o n t  r  a  d o s  s  a'  o i  n f  e  r  i  o r  e  s  a  2 5 . 0 0 m © t  r o s .  
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TABELA 4. 3 -  Di s t r i bui «5o de  f r e que nc i a da v a r i a v e l  ni v e l  di nSmi co ( i s ' .  

Cl as s e s  Un i t e  Li a i t e  Fr e qu£nc i a Frequenc i a Frequenc i a Fr e q.  Re l a t i va 

i nf e r i o r  s upe r i or  abs ol ut a r e l a t i v a acui i ul ada acuraul ad;  

1  0. 00 5. 00 6 0. 00799 6 0. 00799 

2 5. 00 10. 00 141 0. 18775 147 0. 1957^ 

3 10. 00 15. 00 235 0. 18775 382 0. 50866 

4 15. 00 20. 00 153 0. 20373 535 0. 71238 

5 20. 00 25. 00 106 0. 14115 641 0. 85353 

6 25. 00 30. 00 67 0. 08921 708 0. 9427^ 

7 30. 00 35. 00 25 0. 03329 733 0. 97603 

8 35. 00 40. 00 14 0. 01864 747 0. 99467 

9 40. 00 45. 00 3 0. 00399 750 0. 99867 

10 45. 00 50. 00 1 0. 00399 751 1. 0000C 

TABELA 4. 4 -  Bi s t r i bui t So de  f r e que nc i a da vazSo ( 1 / h)  

Cl as s e s  Li a i t e  Uni t e  Trequ&nci a Frequf rnci a Frequenc i a Fr e q.  Re l at i va 

i nf e r i o r  s upe r i or  abs ol ut a r e l a t i v a acuni ul ada acuaul ad;  

1  0. 00 2000. 00 496 

2 2000. 00 5000. 00 179 

3 5000. 00 8000. 00 43 

4 8000. 00 11000. 00 21 

5 11000. 00 i 40\ , : . oo 11 

6 14000. 00 17000. 00 1 

0. 66045 496 0. 66C 

0. 23835 675 0. 899 

0. 05726 718 0. 956 

0. 02796 739 0. 984 

0. 01465 750 0. 999 

0. 00133 751 1. 00C zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

A v a z l o e  b a s t  a n t e -  v a r i a v e L s e n d o a  g r a n d e  m a i o r i a  

d o s ;  u a  l o r e s ,  o c o r r e s p o n d e n t ! ?  a  a p r o x i ma d a me n t e  9 0 % d o s  

p o c o s ,  i n f e r i o r  a  5 0 0 0 1 / h .  A i n d a ,  ma  i s  d e  5 0 %,  o u s e j a ,  6 6 % 

d o s  p o c o s  b o m b © a d o s ,  t # m v a l o r e s  d e  v a z 3 o i n f e r i o r  a  2 0 0 0 1 / h > 

a p r e s e n t a n d o p o r t a n t o u ma  b a i x a  p r o d u t i v i d a d e .  

S S o p o u q u i s s i mo s  o s  p o c o s  n o s  q u a i s  s e  e n c o n t r a m 

v a z Oe s  s u p e r  i o r e s  a  8 0 0 0 l / h « 
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TABELA 4. 5 -  Di s t r i bui «5o de  f r e que nc i a da var i a \ i e l  t empo de  boni beaaent o ( h!  

Cl as s e s  Li f t i t e  Li ni t e  Fr e qu£nc i a Frequ&nci a Frequenc i a Tr e q.  Re l at i va 

i nf e r i o r  s upe r i or  abs ol ut a r e l a t i v a acuaul ada acui s ul ad;  

1  0. 00 4. 00 22 0. 02929 22 0. 0292 

2 4. 00 9. 00 69 0. 09188 91 0. 1212 

3 . 9. 00 14. 00 647 0. 86152 738 0. 9827 

4 14. 00 19. 00 3 0. 00399 741 0. 986? 

5 19. 00 24. 00 10 0. 01332 751 1. 000 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

C e r c a  d e 8 6 % d o s  p o c o s  t &m t e mp o d e  b o mb e a me n t o 

e n t r e 9:: 0 0 e 1 4 : 0 0 h o r a s r s e n d o 1 2 : : 0 0 h o r  a s  o v a l o r  

p r e d o mi n a n t e  n a  a mo s t r a  d e  d a  d o s  r o c o r r e n d o e m 8 0 % d o s  i 

o u s e j a  d o s i  7 3 1 p o c o s r 5 9 5 f o r a m b o m b e  a  d o s  a 1 2 : 0 0 h s .  

Ap e  n a s ;  3X d o s  p o c o s  t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAf t m t e mp o d e  b o mb e a me n t o 

q u e 4 : 0 0 h o r  a  s  „  

TABELA 4 . 6 - D i s t r i b u i c S o d e  • F r e q u f t n c i a  d o ma n t o 

i n t . e mp e r  i s ; mo 

P r e d o mi n S n - F r e q u § n c i a  F r  e  q u f t  n c  i  a  F r  e  q .  F̂  e  1 a  t  i  o a  

c i a  d o ma n t o a b s ; o l u t a  r e l a  t  i v a  a c u ur n l a  d a  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

_. 8 7 0 . 1 1 3 8 5 0 . 1 1 6 

1 6 0 . 0 0 7 9 9 0 . 1 2 4 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 3 8 1 0 . 5 0 7 3 2 0 . 6 3 1 

3 1 9 6 0 . 2 6 0 9 9 0 . 8 9 2 

4 7 8 0 . 1 0 3 8 6 0 . 9 9 6 

5 1 0 . 0 0 1 3 3 0 . 9 9 7 

6 
rj 

0 . 0 0 2 6 6 1 . 0 0 0 

Ha  p r e d o mi n ' r J n c i a  d e  ma n t o s  a r e n o s o s  s o b r e p o s t o s  }as  

r o c h a s ,  s e g u i d a me n t e ,  e m o r d e r n d e c r e s c e n t e ,  d e  ma n t o s  

a r g i l o s o s r  s i l t o s o s ,  e » p o r  f i m» o s  p e d r e g u l h o s o s .  

Ap r o x i ma d a me n t e 3 1 % d o s  p o c o s  p e r f u r a d o s  a t r a o e s s a r a m ma n t o i  
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d e  p r e d o mi n &n c i a  a r e n o s a ,  f i c a n d o o t i p o a r g i l o s o c o m c e r c a  

d e  2 6 % d e  o c o r r e T t c i a  © o t i p o s i l t o s a  c o m 1 0 %.  Ta mb e m a l g u n s  

p o c o s  nS' o a t r a u e s s a r a m ma n t o ,  a  l e a n c a n d o ,  d e s d e  a  s u p e r f i c i e ,  

r o c h a  a  I t  e r a  d a  ©/ o u d © c o m p o s t  a ,  o u e n t &' o ,  p e r f u r a n d o a  r o c h a  

d u r a  p r o p r i a m© n t © d i t a .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

TABELA 4. 7 -  Bi s t r i bui t So de  f r e que nc i a da i nt e r s e c c So de  f r a t ur as  ( • )  

Cl as s e s  Li ni t e  Li ni t e  Fr e quf nc i a Frequenc i a Frequenc i a Fr e q.  Re l at i va 

i nf e r i o r  s upe r i or  abs ol ut a r e l a t i v a acuaul ada acuaul ad;  

1  0. 00 13. 33 186 0. 25341 186 0. 253 

2 13. 33 26. 67 345 0. 4700^ 531 0. 723 

3 26. 67 40. 00 153 0. 20845 684 0. 932 

4 40. 00 53. 33 45 0. 06131 729 0. 993 

5 53. 33 66. 67 5 0. 00681 734 1. 000 

C e r c a  c l © 4 7 % d a s  f r a t u r a s  f o r a m i n t e r c e p t a d a s  e n t r e  

1 3 . 3 0 © 2 6 . 7 0 me t r o s  d © p r o f u n d i d a d e ,  s e n d o q u e  9 3 % d a s  

me s ma s  f o r a m i n t e r c e p t a d a s  a  p r o f  u n d i d a d e s ;  me n o r e s  q u e  

4 0 . 0 0 m,  e n c o n t r a n d o - s e  p o u q u i s s l ma s  f r a t u r a s  e m ma l o r e s  

p r o f u n d i d a d e s  p e r f u r a d a s .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

4 . 2 . 4 USO DE PACOTES COMP UTACI OMAI S 

E x i s t e m a l g u n s  p a c o t e s  c o m p u t a c i o n a i s  q u e  s Sf o u s a c l o s  

c  o m o f  © r r a m e  n t  a  s;  d e  g r  a  n d © u t  i  1 i  c l  a  d © e m a  n a  1 i  s  e  s  

e s t a t 1 s t i c a s ,  p r i n c i p a l m e n t e  q u a n d o s e  t r a b a l h a  c o m a mo s t r a s  

g r  a n c l e s ; ,  p o i s  p o d e - s e  o b t e r  c o m o s  me s >mos ; ,  a  1 1 o s  g r  a u s  d e  

r a p i d e z  e  e f i c i § n c i a  p o r  o c a s i S o d a s  s u a s  a p l i c a c S e s .  
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Com o a u x i l i o d e s t e s  p a c o t e s  e  q u e  F o r a m f e i t a s  a s  

a n a  U s e s  e s t a t 1 s t i c a s  d o s  d a d o s  e  d e t e r mi n a d a a  e s t a t i s t i c a  

Dmi x d e  K o l mo g o r o o - S mi r n o o p a r a  o t e s t e  d e  a d e r f t n c i a  j a  

c i t a d O r  c o mo t a mb © m o s  g r a f  i c o s  b o x - p 1 o t ,  g r  a  f  i c o n o r  ma  1 .  d e  

p r  o b a  b i  1 i  d a  d e  r  e  t  c  .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

4 . 2 . 5 ANAL I S E DA VAFU. AVEL UAZAO ES F ' ECI F I CA 

Co mo a  o a z 3 o e s p e c i f i c a  © o f a t o r  q u e  me l h o r  r e f l e t e  

a s  c a r a c t e r i s t i c a s  h i d r a u l i c a s  d o me i o f r a t u r a d o * F o i  t o ma d a  

c o mo o a r  l a v e  1 ,  p a r a  t e n t a t i u a s  d o e s t a b e l e c i m e n t o d e  u ma  l e i  

d e  p r o b a b i 1 i d a d e .  

0 b s  e  r  o a  m o s  q u e  a  u a  z  3 o e  s  p e  c I f  i c a  e  r  a  um a  u a r i a  u e 1 

m i s t a r  d a d o q u e  c o n s t a t a mo s  u ma  g r a n d e  i n c i d £ n c i a  d e  p o c o s  

s  e  •::  o s  n a  s  p e  r f u r a s  8 e  s  ,  e  p o r  t  a n t o ,  u a  z  £' )  e  s  © s  p e  c  i  f  i  c  a  s  n u 1 a  s  ..  

Em o i r t u d e  d i s t o r  s e p a r a mo s  o s  o a l o r e s  d i s c r e t e s  ( z e r o s )  

d a q u e l e s  s u p e r  l o r e s  a  z e r o ,  r e f e r e n t e s  a o s  p o c o s  na ' o s e c o s r  

o b j e t i u a n d o a s s i m a  a  p 1 i  c  a  c  3 o p o s t e r i o r -  d o t  e  s  t  e  d e  

a j u s t a m e n t o p a r a  o s  me s mo s .  

F o r a m f e i t a s  a n a l i s e s  a t r a v e s  d o s  c a  l e u l o s  

e s t a t i s t i c o s  d a  me d i a ,  mo d a ,  me d i a n a ,  mi n i mo e  mi x i mo o a l o r e s  

e n c o n t r a d o S f  e n t r e  o u t r o s ,  e  f o r a m t a mb e m u t i l i z a d o s  

h i s t o g r a m a s r  b o x - p l o t s ,  a n a l i s e s  d e  f r e q u e n c i a ,  p a r a  

p o d e  r  m o s  a  o a  1 i  a  r  m e  11- .  o r  o c  o m p o r  t  a  m e  n t  o d o s  d a  d o s  e  

d e  t  e  r  m i  n a  r  p o s  s  I  y e  i  s  a  n o m a  1 i  a  s ' i  



Em v i r t u d e d a  g r a n d © o a r i a b i 1 i d a d e d o s  d a d o s ,  

t e n t a mo s  e n t 3 o f a z e r  t r a n s f e r m a e f i e s  d a  v a r i a v e l  v a z S o 

e s p e c i f i c a  p a r a  o e r i f i c a r m o s  s e u s  c o mp o r t a me n t o s  

g r a f i c a m e n t e ,  a t r a o e s  d e  h i s t o g r a m a s ,  e  p o d e r mo s  s u s p e i t a r  s e  

h a v e r i a  c h a n c e s  o u n a o d e  ur n a  j u s t e a  a  1 g u ma  d i s t r i b u i c 3 o d e  

P r  o b a b i  1 i d a d © . .  A1 g u ma s  t r  a n s f  o r  ma c zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA' 6e s  e x p e r i me n t a d a s  ::  

1 1 

,  e * x
5

* ,  L n (  x ) ,  e t c . . . ,  s e n d o x « v a r i a v e l  

x x s  

o a  z  a  o e  s  p e  c  i  f  i  c  a  . .  

Al g u ma s  o u t r a s  t r a n s f o r ma c G e s ,  e mb o r a  p o s s i o e i s ,  n S o 

f o r a m -  l e v a  d a s  e m c o n s i d e r a c a ' o ,  u ma  v e z  q u e  n 3 o e r a m - P u n c h e s  

f a c e i s  d e  s e r e m ma n i p u l a d a s ,  n a o h a v e n d o t r a n s p a r © n c i a  c o m 

r e ' . l . a c 3 o a o e n t  e n d i  me n t o f i s i c o d a  - f u n c S o a p l i c a d a a  u a r i a v e l  

e s t  u d a  d a  . .  

ALBU( 3 UERQUE i n P L I B I I I NE (  o zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAP .  c  i  t  ) ,  a  1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA &m d e  WALTOH 

( o p . c i t ) * CS ALLANY ( o p . c i t )  e  EUS TODI O e  LLAMAS ( o p . c i t )  

d i v i d i r a m a  v a r i a v e l  v a z S o e s p e c i f i c a  p e l a  p r o f u n d i d a d e  

t o t a l  o u p r o f u n d i d a d e  u t i l  d o p o c o ,  r e p r e s e n t a d a  p e l a  

d i f e r e n c a  e n t r e  a  p r o f u n d i d a d e d a  u l t i m a  e n t r a d a d e  a g u a  © d o 

n i v e l  e s t a t i c o d o p o c o ,  a n a l i s a n d o e s t a t i s t i c a m e n t e o s  d a d o s .  

P o r  o u t r o l a d o HOMYK ( 1 9 7 9 )  c i t a d o e m COSTA ( o p . c i t )  p r o p o s  a  

r e J . a c . 3 o d e n o mi n a d a  P r o d u c 3 o P o t e n c i a l  d o P o c o - P P P ,  n a  q u a l  

r e l a c i o n a a  v a z 3 o e s p e c i f i c a c o m o r e b a i x a me n t o d o n i v e l  

e s t a t i c o ,  a  e s p e s s u r a  e s t a t i c a  s a t u r a d a ,  a  p r o f u n d i d a d e  

e f e t i v a d o p o c o e  o c o e f i c i e n t e  e x p o n e n c i a l  c a r a c t e r 1 s t i c o d e  
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c  a  d a  t  i  p a  d e  r  a  c  h a  , .  

Co n e o r  d a  n d o e o m COSTA (  o p » c  i t ) ,  n 3 o s o mo s  f  a  o o r  a  o e  i  s  

) j  u t i l i z a c 3 o d a s  m e t o d o l o g i a s  d e  . ALBUQUERQUE ( o p . c i t ) ,  WALTON zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i? CSALI . . . ANY(  o p „  i  t  )  e  CUSTOHI O e  LLAMAS ,  u ma  o e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAz  q u e  a  

r e ' l a c 3 o d a  u a z 3 o c o m a  p r o f u n d i d a d e e m a q u i f e r o s  f r a t u r a d o s  e  

y a  r -  i  a  o e  1 ,  a  o 1 o n g o d a  p r  o f  u n d i  d a  d e  ,  s  e  n d o d i  r  e  t  a  a  t  ur n p o u c  o 

a c i ma d a  e n t r a d a d e  a g u a  p r i n c i p a l ,  p a s s a n d o ,  a  p a r t i r -  d a i ,  a  

s e r  c o n s t a n t e  d u r a n t e  ur n c e r t o i n t e r o a i o d e  r e b a i x a m e n t o ,  

p a r a  t o r n a r - s e  d e p o i s ,  i n v e r s a .  

A s  d i  f  i  c  u I  d a  d e  s  n a  a  p 1 i  c  a  c  3 o d a  p r  o p o s  t  a  d e  H 0 N Y K 

e s t S o l i m i t a d a s  a  f a  I t a  d e  c o n h e c i me n t o e x a t o d a s  

c a r - a c t e r - 1 s t  i c a s  d o c o r p o r  o c h o s o ,  u ma  u e z  q u e  4 n e c e s ; s A r  i o 

a  d o t  a  r  ,  e  m p i  r-  i  c  a  m n t  e ,  u m c  o e  f  i  c  i  © n t  e  e  x p o n e  n c  i  a  1 

c a r  a  c  t  e  p i s  t  i  c  o p a  r  a  c  a  d a  t  i  p o d e  r  o c  h a  ,  o q u e  4-  b a  s  t  a n t  e  

c o mp l e x o. .  

F o i  o b s e r o a d a  u ma  me  11- . or  d i s t r  i b u i c 3 o d o s  d a d o s  

q u a n d o d a  t r  a n s f  o r  ma c . 3o l o g a r i t m i c a  ( b a s e  e )  e  o p t a mo s  p o r  

u s a " - l a  a  l e m d a  p r 6 p r - i a  o a z 3 o e s p e c i f i c a ,  n a  t e n t a t i o a d o 

e  s  t  a  b e  1 e  c  i  m e  n t  o d e  u m a  1 e  i  d e  p r-  o b a  b i  1 i  d a  d e  . ,  

4 . 2 . 6 ES TABELECI MEMTO DE UMA L E I  DE P ROBABI L I DADE 

Mo d e c u r s o d a  a n a l i s e  d o s  d a d o s ,  e m f u n c 3 o d o q u e  

e r a  o b s e r o a d o ,  p u d e mo s  s u p o r  c o mo p r o p e n s a s  a o a  j u s t e  a s  

d i s t r i b u i c S ' e s  n o r m a l ,  L o g No r ma l  e  We i b u l l .  
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A f u n c a ' o d e  d i s t r  i b u i e a ' o d e  We i b u l l  d e f i n i d a p o r  

F< x )  •  

1 -  e ~< x / « ,  s e  x > 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Or s e  x Or 

e  e x t  r e m a  me r i t © f l e x i o e l r p o r  p o s s u i r  u ma  g r a n d e  w a r i © d a d © d e  

f o r ma s r  q u e  a  f a z  a j u s t a r - s e  e m p i r i c a m e n t e  a  mu i t o s  t i p o s  d e  

d a d o s .  A We i b u l l  e  p a r a me t r  i z a d a  p o r  ur n p a r  3 me t r o d e  e s c  a  l a  

(  <£)  e  p o r  ur n p a r &me t r o d e f o r ma  ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ( 3)  r  a mb o s  p o s i t i v e s .  

V e  j  a  m o s  a  1 g u n s  c  a  s  o s  p a  r  t  i  c  u 1 a  r  e  s  d a  W e i  b u 1 1 : 

( 3 -• 1 - • »- > t o r n a - s © u ma  d i s t r  i b u i e <To e x p o n e n c i a l  

( 3 = 2 « -  > t o r n a - s  e  u m a  d i  s  t .  r  i  b u i  •;:  3 o d e  R a  y  1 u -.3 h 

3£- / 3< 4 ~ = > t o r n a - s e  a p r o x i ma d a me n t e  u ma  d i s t r  i b u i c 3 o 

n o r ma  1 . 

C o n f o r me  j a f o i  c i t a d o a n t e r i o r m e n t e r j a  e x i s t © 

© x t e n s a o p a r a  a p l i c a c S T o d o t e s t e  d e  a d e r e n c i a  d e  K o l mo g o r o v -

S mi r n o o ?  q u a n d o o s  p a r d me t r o s  s « t o e s t i ma d o s  a  p a r t i r  d a  

a mo s t r a r n o c a s o p a r t i c u l a r  d e  s e  t e n t a r  a  d i s t r  i b u i . e .  3 a  d e  

We i b u 1 1 c or r «o a  j  u s t  e  .  L I T T E L L r Mc  CHAVE e  0F F EN ( 1 9 7 9 ) 

s u b s t i t u i r a m o s  p a r t m e t r o s  ci .  e  |S p o r  e s t i m a d o r e s  d e  ma x i ma  

w e r o s s i mi I h a n e azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA d e  & r  q u e  f o r a m c a l e u l a d o s  a t r a w e s  d a s  

e q u a c Oe s  d e  THOMANr BAI N e  AMTLE ( 1 9 6 9 ) r u t i l i z a n d o o me t o d o 

d e  Ne wt o n - R a p h s o n e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA • a^ r ar ani ? a t r a o e s  d o me t o d o d e  Mo n t e  

C a r l o * v a l o r e s  c r i t i c o s  d a  e s t a t i s t i c a Dm** a s s o e i a d o s  a  

d i s t r  i b u i c 3 o d e  W e i b u l l r p a r a  a mo s t r a s  d e  t a ma n h o mo d © r a d o 

( a t e n = 4 0 ) .  



8 6 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

MzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ' & o e  n c o n t  r  a  m o s  s  i  m u 1 a  c  (5 e  s  d e  0 a l or  e  s  •::  r  i  t  i  c  o s  c l  a  

© s t a t i s t i c a  D
m
. 4x p a r a  n ma i o r  d o q u e  4 0 ,  n 3 o t e n d o s i  d o 

f e i t o * p o r t a n t o ,  o t e s t e  d e  a d e r f t n c i a  p a r a  u e r i f i c a c 3 o d o 

a  j u s t e  d o s  n o s s o s  d a d o s  a We i b u l l * u ma  o e z  q u e  s e r i a  

n e e e s s a r i a  u ma  s i mu l a c a ' o d e  o a  l o r e s  c r i t i c o s  de -  Dm4x p a r a  o 

t e s t e  d e  K o I mo g o r o o - S mi r n o o ,  o q u e  na ' o f e z  p a r t e  d o n o s s o 

t r a b a I K o « 

Os  d a d o s  d e  o a z 3 o e s p e c i f i c a  d o s  p o c o s  nS' o s e c o s  

f o r a m e n t a ' o t e s t a d o s  c o m r e l a c S o a  a d e r # n c i a  e  o b s e r o o u - s e  

q u e  me l h o r  a  j u s t e  o c o r r e u c o m o s  o a l o r e s  d e  o a z S o e s p e c i f i c a  

< t  r  a  n s  f  o r  m a  d o s  1 o g a  r  i .  t  m i  c  a  m e  n t .  e  )  a  d i  s  t  r  i  b u i  c  3 o n o r  m a  1. ,  

Ta mb e m f o r a m p l o t a d o s  p o n t o s  n o g r a f i c o n o r ma l  d e  

P r  o b a  b i  1 i  d a  d e  „  A r  e  t  a  e  s  p e  r  a  d a » c  a  r  a  c  t  e  r  I  s  t  i  c  a  d a  

d i s t r i b u i c S o ,  f o i  p l o t  a  d a  e  p o d e - s e  o b s e r u a r  g r a f  i c a me n t e  a  

a d e r $ n c i a  d o s  d a d o s  a  r e t  a  (  u e r  r e s u l t  a  d o s  e  g r a f i c o s  n o Ca p . .  

V ) .  Co mo e s t e .  a  j u s t e  f o i  t e s t a d o a p e n a s  p a r a  o s  p o c o s  n 3 o 

s  e  c o s  (  o i  c!  e i  t  e  m 4 . 2 . 5 ) ,  s  e  r  4 a  p r  e  s  e  n t  a  d a  (  o i  d e  i  t  e  m 5 . 3 ) u m a  

p o n d e r a c S o d a s  p r o b a b i 1 i d a d e s  d e  o c o r r l n c i a  d e  o a z f f e s ,  d e  

f o r ma a  c a r a c t e r i z a r  p r e c i s a me n t e  o e s t u d o r e a l i z a d o .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

4 . 2 . 7 CALCULOS DE F
:

' ROBABI LI DADE DE OCORREMCI A DE v AZOES A 

P ARTI R DA L E I  DE P ROBABI L I DADE ES TABELECI DA 

Com a  f u n c a ' o d e n s  i d a d e  d e  p r  o b a b i  1 i d a d e  

e s t a b e l e c i d a ,  f o i  e n t 3 o p o s s i o e l  f a z e r  e s t i m a t i o a s  d e  o a z c S e s  

e m p o c o s  n o c r i s t a  l i n o .  P a r a  c a d a  s u b d i o i s S o a mo s t r a 1 ( n a s  
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r  o c h a  s  e  b a  c  i  a  s  )  f  o i  j .  n t  i  t  u 1 a d a  a  D i  s  t  r  i  b u i  c  a'  o L.  o g N o r  n a  1 

c  a  r  a  c  t  e  r  I  s  t  i  c  a  e  e n t S o c  a  1 c  u 1 a  d a  s  p r  o b a  b i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I  i  d a  d ©s  (  y i  d © i  t  © m 

5 . 5 )  

4 . 2 . 8 ANAL I S E DO RES I BUO SECO 

Com _ r e l a c S ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a q u a l i d a d © d a  a g u a  ,  f i z e mo s  a p e n a s  

a n a U s e  d a  d i s t r i b u i e f t o d © f r e q u & n c i a  d e s t a  c a r a c t e r i s t i c a © 

a  ] . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 9 u n s  b r  €•  u e  s  c  o m e  n t  a r  i  •  s  .,  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

TABELA 4. 8 -  Bi s t r i bui <5o de  f r e que nc i a do  r e s l duo s eco ( a g / l )  

Cl as s e s  Li mi t © Li mi t © Fr e qu£nc i a Fr e qu£nc i a Frequ&nci a Fr e q.  Re l at i va 

i nf e r i o r  s upe r i or . abs ol ut a r e l a t i v a acumul ada acumul ad;  

1  0. 00 2000. 00 424 0. 57297 424 0. 5729? 

2 2000. 00 4000. 00 130 0. 17568 554 0. 7486S 

3 4000. 00 6000. 00 64 0. 08649 618 0. 83514 

4 6000. 00 8000. 00 42 0. 05676 660 0. 8919C 

5 aci ma de  8000. 00 80 0. 10811 740 1. 0000C 

Ob s e r v a —s e q u e  d o s  7 3 1 p o c o s  n 3 o s e c o s ,  n 3 o s © t e n 

i n f o r ma e S e s  a  c e r c a  d o r © s i d u o s e c o e n 1 1 d e s t e s .  

Ha  ma i o r -  p a  r  t  © d a  s;  a g u a  s  c o l  © t  a  d a  s  n a  s  p © r f  u r a  c  8 © s  ,  

o r © s i d u o s e c o © i n f e r i o r  a  2 0 0 0 mg zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA/ l r p o r t a n t o ,  p r o c u r a n d o 

s ; e r  t o l e r a n t © ,  c o n f o r m© a f i r m a ALBUQUERQUE ( o p . c i t ) ,  ©s t e  

l i mi t © © r a z o a o e l  p a r a  o c o n s u mo h u ma n o ,  ©mb o r a  d e w a  s ©r  

o i s t o c o m r e s e r v a s .  0 g o s t o s a l g a d o n a  4 g u a  e  p r © p o n d e r a n t e  e  

a  d o s a g e m d o s  o u t r o s  c o n s t i t . u i n t . e s  i d n i c o s  d e o e  s e r  

v e r  i f  i c a d a . .  

C e r c a  d e  8 3 % d a s  / a g u a s  p o s s u e m ur n r e s i d u o s e c o 
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i n f e r i o r  a  8 0 0 0 n i g / 1 r  o q u e  n. os zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA da u ma  b o a  p o r c e n t a g e mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA de 

a p r o o e i t a m e n t o p a r a  c o n s u mo a n i m a l ;  s e j a  b o o i n o r  s u l n o ?  

e  q u i  n ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r o o i  n o e  t  a  m b m c a p r i . n o .  
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CAP I TULO V 

APRESEMTAGRO E AHAL I S E DE RESULTADOS 

De  a  c o r  d o c o m o q u e  f o i  a f i r m a d o n o c a p i t u l o I VzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA f  a  

w a r i a o e l  Oa z S o e s p e c i f i c a
 r
 p e ' i o f a t  o d e  me l h o r  r e p r e  s e n t  a r  a s  

c o n d i c zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA' 6 e s  h i d r & u 1 i c a s  d o me i o f r a t u r a d O f  f o i  e s c o 1 h i d a  p a r a  a  

a n a  l i s © e s t a t i s t i c a ,  n o s e n t i d o d e  s e r  a  c a r  a c t  e r  1 s t  i c a  me n o s  

f a l l " . a n o e s t u d o d e  p o t e n c i a l i d a d e s  d e  p o c o s .  N e s t e  c a p i t u l o ,  

mo s t r a mo s  o s  r e s u l t a d o s  e n c o n t r a d o s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAT a p l i c a n d o a  me t o d o l o g i a  

j a  c i t a d a  a n t e r i o r m e n t e  a  e s t a  v a r i a v e l .  

5 . 1 DI S TRI BUI Gt S ES DE F REQUEHCI A 

As  t a b e l a s  5 . 1 e  3 . 2 a b a i x o a p r e s e n t a m a  f r e q u e n c i a  

o b s e r o a d a  d e  o c o r r ^ n c i a  d e  p o c o s  p o r  t i p o d e  r o c h a e  p o r  

b a  c:  i  a  h i  c l  o g r  4 f  i  c  a  r  r e  s  p e  c  t  i  o a  m e  n t  e  .  
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T a b e l a  5 . 1 -  F r e q u &n c i a  d e  o c o r r & n c i a  d e  p o c o s  n S o s e c o s  

-  Ro c h a s  -

T i p o d e  r o c h a  M.o d e  p o c o s  F r e q . R e l a t i v a  

Gn a  i  s s e  4 8 9 0 - 6 5 1 1 3 

Gr a n i t o 8 8 0 . 1 1 7 1 8 

Mi  g i n a t  i t o 2 2 0 . 0 2 9 2 9 

X i s t o 8 6 0 . 1 1 4 5 1 

F i  1 i  t  o 4 6 0 - 0 6 1 2 5 

An f  i b o l i o 0 6 0 . 0 0 7 9 9 

Rc h C a t . a c J . 4 s t i  c a  0 1 0 . 0 1 3 3 0 

Q u a r t z i t o 1 1 0 . 1 4 6 5 0 

P e g i n- a t  i t o 0 2 0 . 0 2 6 6 0 

T a b e l a  5 . 2 -  F r e q u f t n c i a  d e  o c o r r e T i c i a  d e  p o c o s  na ' o s e c o s  

-  B a  c  i  a  s  l - l  i  d r  o g r  a  f  i  c  a  s  -

B a c i a  MzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA.Q. d e  p o c o s  F r e q . R e l a t i v a  

APB 8 9 '  0 . 1 1 8 5 1 

BPB 2 1 0 . 0 2 7 9 6 

MP 2 8 0 . 0 3 7 2 8 

MPB 7 3 0 . 0 9 7 2 0 

RC 2 1 0 - . 0 2 7 9 6 

RCM 0 7 0 . 0 0 9 3 2 

RES 6 1 0 . 0 8 1 2 3 

RJ C 0 3 0 . 0 0 6 6 6 

RM 4 1 0 . 0 5 4 5 9 

RPE- AP 1 0 8 0 . 1 4 3 8 1 

RP I - AP 1 2 9 0 . 1 7 1 7 7 

RSB 6 9 0 . 0 9 1 8 8 

RTP 9 9 0 . 1 8 1 8 2 

Ha  p r e d o mi n d n c i a  d e  r o c h a s  g n a i s s i c a s ,  s e g u i d a s  e m 

o r d e m d e c r e s c e n t e  p o r  g r a n i t o s ,  x i s t o s ,  f i l i t o s * m i g m a t i t o s ,  

a l e m d e  p e q u e n a s  o c o r r t n c i a s  d e  q u a ' r t i z t o s r  a n f i b 6 1 i o s r  

p e g m a t i t o s  e  a p e n a s  u ma  o c o r r & n c i a  d e  r o c h a  c a t a c l a s t i c a •  

Ma s  b a c i a s  h i d r o g r a f i c a s ,  h a  ma i o r  q u a n t i d a d e  d e  

p o c o s  n a  b a c i a  d o r i o P i r a n h a s ,  f i c a n d o o s e g u n d o l u g a r  c o m a  

b a c i a  d o r i o P a r a i b a .  
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TABELA 5. 3 -  Di st r i bui sSo de f requenci a da var i Svel  vazSo especi f i ca ( 1/ h/ * ;  

Cl asses Li f t i t e Li ai t e Frequenci a Fr equenci a Fr equenci a Fr eq.  Rel at i va 

i nf er i or  super i or  absol ut a rel at i va acumul ada acuni ul adc"  

1 0. 00 1166. 67 699 0. 93076 699 0. 931 

2 1166. 67 2833. 33 37 0. 04927 736 0. 98C 

3 2833. 33 4500. 00 11 0. 01465 747 0. 99:  

4 4500. 00 6166. 67 1 0. 00133 748 0. 996 

5 6166. 67 7833. 33 2 0. 00266 750 0. 999 

6 7833. 33 9500. 00 1 0. 00133 751 1. 00C 

De a c o r d o c o m a t a b © l a 5. .  3 » c e r c a d e 9 3 % d o s 

a n a 1 i  s a cl  o s *  p o s;  s u e m u a z a o c-  s p e c.  I F :i.  c a i  n.  f  e r i o r  a 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA2 OO 1 /  h /  mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  

i  n cl  i  c a n d o -  n o s;  m u i  t  o b a i  x o s> y a 1 o r  e s> >::l  e p r  o cl  u c 3 o n o c r  i  s t  a 1 i  n o 

p a r a i L: >ano ..  

A p e r  c e n t  a ge zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAI TI  d e p o c o s c o m v a z f l e s ©s p e c i f  i cas> 

s u p e r i o r e s a 4 5 0 0 1 / h / m © i n f e r i o r  a 1 %.  

3 . 2 E S T A T I S T I C A S C A L C U L A D A S 

Ma s t a b © l a s 5 . 4 a 5 - 7 » t e mo s a l g u ma s e s t a t i s t i c a s 

d a s v a r i a u e i s v a z 3 o e s p e c i f i c a © L n ( u a z 3 o e s p e c i f i c a )  p o r  

t i p o d e r o c h a e b a c i a h i d r o g r a f i c a ,  r e s p e c t i u a me n t e .  



TABELA 5. 4 -  Es t i Bi at i vas  de  par aae t r os  r e f e r e nt e s  a  v a r i i ue l  vazSo e s pe c i f i c a ( Zoneai s ent o por  t i po de  r oc ha;  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ROCHAS 

; HJ BEzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA potos zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
i  

i  
: SECOSI HSECOS 

PPs ( X)  

ESTI MATI VAS BE PARAHETROS 

ROCHAS 

; HJ BE potos 
i  

i  
: SECOSI HSECOS 

PPs ( X)  

H 
i  i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
•  a '  cv m !  HI H.  MAX.  MEBIAHA !  HOBA ! 1» QUARTI LI32QUARTI L 

GERAL 245 751 24. 60 350. 620 778. 462 222. 02 1. 20 8753. 80 100. 90 5. 30 273. 40 307. 7C 

GHAI SSE 145 489 22. 87 330. 023 753. 851 228. 42 1. 20 8753. 80 99. 90 5. 30 33. 50 289. 7C 

6RAHI TQ 53 88 37. 59 389. 250 925. 543 237. 78 5. 50 6782. 40 98. 90 92. 40 25. 95 272. 5!  

HI 6HATI T0 05 22 18. 52 391. 982 633. 940 161. 73 14. 00 2752. 30 175. 15 104. 80 44. 70 '  343. 3C 

XI STO 30 86 25. 86 349. 705 626. 506 179. 15 4. 10 3938. 30 113. 05 30. 30 36. 70 379. 3C 

r i LI TO 09 46 16. 36 443. 372 779. 906 175. 90 4. 40 3746. 40 108. 05 14. 20 52. 40 357. OC 

PPs ( 7. ) =SEC0S/ T0TAL -  Porcent agem de  pot os  s ecos  

CV( Z)  -  Coe f i c i e nt e  de  uari at a' o = ( de s vi o padrSo/ aedi a)  x  10C 

HSEC0S -  Quant i dade  de  poi os  n§ o s e c os  

Em t  e  r  m o s  g r  a  •(•  i c o s r  p o •:  j  e  m o s  t a r n b © m u i  s  u a  1 i  z  a  r  a  

d i s t r i b u i c 3 o d o s  d a d o s ,  a  g r a v e s  d o b o x - p l o t  m u l t i p l e )  ( f i g 

5 . 1 ) . ,  

0 b s  © r  o a  m o s ,  c  o m r  © 1 a  c  3 o azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA M a r i a  u © 1 o a  z  3 o © s> p © c  i  f  i .  c  a  ,  

u ma  g r a n d © o a r i a b i l i d a d e ,  q u e  d e  c e r t a  f o r ma n 3 o mu d o u m u i t o 

n a s  d i w e r s a s  s u b d i v i - s Oe s  f e i t a s ,  q u a n d o c o mp a r a d a  c o m t o d a a  

a mo s t r a  d e  d a d o s . ,  

A t  a t >© l a  5. .  4 n o s  mo s t r  a  q u © h o u o e  p © q u © n a s  o a r  i a c f t ©s  

n a  ni  © d i  a  d a  s  u a  z  ?S © s> © s  p e c  i  f  i  c  a  s  n a s  r o c  h a  s ,  © m b o r  a  o 

c o e f i c i e n t e d © o a r  i a c . 3 o f o s s © s e mp r e  s u p e r i o r  a  1 . 3 0 ,  

i n c l i c a n d o g r a n d e s  d i s p e r  s S e s  d o s  d a d o s  ©m t o r  n o d a  me d i a .  

0 me n o r  I n d i e © d e  p o c o s  s e c o s  o c o r r e u n o f i l i t o 

( 1 6 . 3 6 % ) ,  ©mb o r a a  q u a n t i d a d © d e  p o c o s  e x i s t e n t © n e s t © 

t i p o n 3 o s e i a  m u i t o r e p r e s e n t a t i o a © o ma i o r  i n d i e © d e  p o c o s  

s  © c  o s  o c  o r  r  © u n o s  g r a n i  t .  o s  ,  c o m c  © r  e.  a  d © 3 8 %.  
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1 2 3 4 5 6 8 

T i p o de Rocha 

F i g u r azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 5 . 1 - Box plox m u l t i p l o para os dados de vazao e s p e c i f i c a 
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TABELA 5. 5 -  Es t i a a t i v a s  de  par awt r os  r e f e r e nt e s  a  v a r i a v e l  vai So e s pe c i f i c a ( Zoneaaent o por  bac i a hi dro- graf  i c a j  

ESTIMATIVAS BE PARAMETRQS 

H ! zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a !  CV( Z)  !  KI H.  ',  MAX.  JHEBIANAi  H0DAJ1!  QUARTIL' , 32QUARTIL 

! H« BE POCOS :  

BACI AS !  1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA PPs( X)  

: SECOSI HSECOSI  

APB 13 89 12. 75 466. 645 1067. 790 223. 82 5. 30 8753. 80 128. 70 16. 90 53. 00 411. 90 

BPB 06 21 22. 22 939. 286 1464. 220 155. 89 8. 00 5948. 00 340. 70 263. 70 116. 10 956. 50 

MPB 25 73 25. 51 641. 099 1320. 490 205. 97 5. 30 7710. 80 162. 70 162. 30 45. 10 499. 90 

RTP 34 99 25. 56 468. 934 779. 776 166. 29 5. 50 3399. 40 129. 50 120. 30 34. 50 444. 90 

BPA 78 282 21. 66 540. 816 1093. 780 202. 25 5. 30 8753. 80 161. 90 16. 80 45. 50 456. 60 

RPE- AP 40 108 27. 03 181. 579 326. 332 179. 72 2. 50 2122. 00 63. 30 40. 70 26. 00 170. 5C 

RFT- AP 35 129 21. 34 321. 086 657. 126 204. 66 2. 00 3938. 30 79. 40 14. 20 35. 80 232. 1C 

RSB 26 69 27. 37 138. 293 189. 583 137. 08 5. 30 1180. 40 59. 90 57. 10 26. 20 170. 10 

MP 09 28 24. 32 164. 482 195. 768 118. 81 13. 70 819. 70 96. 85 85. 20 30. 90 216. 75 

RES 22 61 26. 51 341. 987 594. 910 173. 95 1. 20 2752. 30 139. 80 128. 60 40. 60 332. 60 

BFT 132 395 25. 05 243. 138 488. 709 201. 00 1. 20 .  3938. 30 81. 90 14. 20 30. 30 211. 50 

RCM 02 07 22. 22 198. 000 162. 509 082. 08 13. 90 394. 80 124. 00 101. 00 49. 00 379. 30 

RM 17 41 29. 31 206. 756 250. 350 121. 08 4. 80 825. 80 78. 10 77. 20 26. 90 273. 70 

RJC 01 05 16. 67 498. 220 1088. 990 218. 58 27. 20 2302. 70 37. 60 37. 60 37. 60 86. 00 

RC 08 21 27. 59 114. 848 148. 023 128. 89 2. 80 609. 20 71. 70 63. 70 23. 70 112. 90 

BMJ 09 26 25. 71 188. 573 451. 842'  239. 61 2. 80 2302. 70 67. 70 37. 60 27. 20 112. 90 

PPs ( X) = SECOS/ TQTAL -  porcent agea de  pot os  s e c os .  

CV( %)  -  Coe f i c i e nt e  de  var i a«So = ( de s ui o padra' o/ aedi a)  x IOC 

HSECOS -  Quant i dade  de  po-:os  nSo s e c os  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

A t a b e l a  5 . 5 a e i ma ,  j u n t a m e n t e  c o m o b o x p l o t  

m 1 1 i  p 1 o (  f  i  g „  5 .,  2 )zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  n o s  mo s t  r  a  q u e  h a  t  a  mb m u ma  f  o r  t  e  

o a r i a e S o n a  me d i a  d a s  v a z CSe s  e s p e c l f i c a s  n a s  b a c i a s .  As  

ma i o r e s  w a r i a c O e s  o c o r r e r a m n a s  b a c i a  d o r i o P a r a i b a ,  

ma n t e n d o - s e  n a s  s u b - b a c i a s  p e r t e n c e n t e s  a  me s ma » e  n a  b a c i a  

C u r i ma t a u e  J a c u ,  c o d i f i c a d a  p o r  BMJ' . ,  Ma s  s u b - b a c i a s  q u e  

c o mp Ce m o r i  o F ' i r a n h a s  e s t  a  o a r i a c ^ o f o i  b e m me n o r .  

Ob s e r u o u - s e  ma i o r e s  me d i a s  n a s  s u b - b a c i a s  d o r i o 

P a r a i b a :  ( 9 3 9 . 2 9 6 I \ h \ m )  p a r a  o b a i x o P a r a i b a :  ( 6 4 1 . 0 9 9 

l \ h \ m )  p a r a  o me d i o P a r a i b a :  e  ( 4 6 6 . 6 4 3 l \ h \ m )  p a r a  o a l t o 

P a r a i b a .  A me n o r  me d i a  d e  o a z S o e s p e c i f i c a  f i c o u c o m a  b a c i a  
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•rJ  o r  i  o C u r  i  rn a  t  a  u c.  o m 1 1 4 . ,  8 4 8 1 \  h \  mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  f  i  c  a  n d o a  s  d e  m a  i  s  b a  c  i  a  s  

i n t e r c a l a d a s  e n t r e  e s t e s  u a l o r e S r  e mb o r a  c o m o a l o r e s  ma i s  

p r 6 x i mo s  d o mi n i mo .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i  r  

95 

75 

55 — 

35 

15 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i  P i  a  i  i  6 A zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

J  L J  L 

APB MP RC RES RM RPI-AP RTP 

BPB MPB RCM RJC RPE-AP RSD 

T i p o de B a c i a 

F i g u r a 5.2 - Box p l o t m u l t i p l o para os dados de vazao e s p e c i f i c a . 
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Por  b a c i a s r  o me n o r  i n d i c e d e  p o c o s  s e c o s  f o i  

o b s e r o a d o n a  s u b - b a c i a  d o a l t o P a r a i b a  ( c e r c a  d e  1 2 . 7 5 %)  e  o 

ma i o r  I n d i c e * n a  b a c i a  d o r i o Ma ma n g u a p e  ( c e r c a  d e  2 9 %) . .  

Ei  e  p o i  s  d e  a  p 1 i  c  a  r  m o s  a  t  r  a  n s  f  o r  m a  c  3 o 1 o g a  r 1 1 m i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA c a  a  o s 

d a  d o s  d e  u a  z  a  o e  s  p e  c  i  f  i  c  a  >•  p u d e  rn o s  o b s  e  r  o a  r  e  n 1 3 o r  u m a m e  n o r  

o a r i a b i 1 i d a d e d o s  me s mo s * c o n f o r me p o d e mo s  c o n s t a t a r  n a s  

t a b e  l a s  5 . 6 e  5 . 7 a b a i x o ?  j u n t a me n t e  c o m o s  r e s p e c t i o o s b o x -

P l o t s  mu I t  i p l o s  (  - f  i g s .  5 . 3 e  5 . 4 ) .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

TABELA 5. 6 -  Es t i i i a t i v a s  de  par &net r os r ef er ent es a  Mar i avel  Ln da vazSo  especi f i ca ( Zoneaaent o por  t i po de  r ocha 

\ m BE POCOS !  

ROCHAS !  IPPsC/ . ) !  

i  SECOS ' . HSECOS!  i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ESTI MATES BE PARAMETROS 

!  CV( X)  !  KI N.  HAX.  i KEBI AMA!  HOBA ',12 QUARTI L35. QUARTI L 

6ERAL 245 751 24. 60 4. 66370 1. 53937 33. 01 0. 182322 9. 07724 4. 61413 1. 66771 3. 53515 5. 72913 

GHAISSE 145 489 22. 87 4. 62710 1. 52666 32. 99 0. 182322 9. 07724 4. 60417 1. 66771 3. 51155 5. 66885 

GRAHITO 53 88 37. 59 4. 56975 1. 60735 35. 17 1. 704750 3. 82209 4. 59390 4. 52613 3. 25613 5. 60781 

MIGt i ATITO 05 22 18. 52 5. 00115 1. 48397 29. 67 2. 639060 7. 92019 5. 13313 4. 65205 3. 79997 5. 83860 

XISTO 30 86 25. 86 4. 77320 1. 56323 32. 75 1. 410990 8. 27850 4. 72751 3. 41115 3. 60278 5. 93833 

FI LI TO 0? 46 16. 36 4. 95681 1. 52904 30. 85 1. 481600 8. 22855 4. 68258 2. 65324 3. 95891 5. 8777* 

PPs ( X)  = SEC0S/ T0TAL -  Porcent agem de  pos os  s ecos  

CM( Z)  -  Coe f i c i e nt e  de  var i as So = ( de s ui o padrSo/ aedi a)  x  10C 

HSEC0S -  Quant i dade  de  pos os  nSo s e c os  



' TABELA 5. 7 -  Es t i i nat i uas  de  par&aet ros  r e f e r e nt e s  a  u a r i i wl  Ln da uazJo e s pe c i f i c a ( Zoneament o por  baci c" 

hi dr ogr aTi c a)  

; HI  BE POCOS :  

BACIAS !  I PPs ( X)  

'  1SECOS[ HSECOS!  

ESTIHATIVAS BE PARAMETROS 

CVKZ)  !  KI N.  1 MAX.  |  KEDIANAzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA \  HOBA | 1!  QUARTIL' , 39. QUARTIL 

APB 13 89 12. 75 5. 04016 1. 49203 29. 60 1. 667710 9. 07724 4. 85748 2*82731 3. 97029 6. 0207E 

BPB 06 21 22. 22 5. 65446 1. 80921 32. 00 2. 079440 8. 69081 5. 83100 5. 57481 4. 75445 6. 8632E 

HPB 25 73 25. 51 5. 06027 1. 73503 34. 29 1. 667710 8. 95038 5. 09121 5. 08945 3. 80888 6. 21441 

RTP 34 99 25. 56 4. 93138 1. 63078 33. 07 1. 704750 8. 13135 4. 86368 4. 78999 3. 54096 6. 0978!  

BPA 78 282 21. 66 5. 05292 1. 63134 32. 28 1. 667710 9. 07724 5. 08698 2. 82138 3. 81771 6. 12381 

RPE- AP 40 108 27. 03 4. 23286 1. 36463 32. 24 0. 916291 7. 66011 4. 14723 3. 70623 3. 25762 5. 13831 

RPI- AP 35 129 21. 34 4. 56399 1. 53061 33. 54 0. 693147 8. 27850 4. 37450 2. 65324 3. 57795 5. 44717 

RSB 26 69 27. 37 4. 09268 1. 26581 30. 93 . 1. 667710 7. 07361 4. 04480 1. 60227 3. 26576 5. 13639 

HP 09 28 24. 32 4. 49110 1. 16368 25. 91 2. 617400 6. 70894 4. 57249 4. 44500 3. 41695 5. 3744!  

RES zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAno 61 26. 51 4. 79541 1. 57261 32. 79 0. 182320 7. 92019 4. 94021 4. 85671 3. 70377 5. 80694 

BPI  132 395 25. 05 4. 43957 1. 43525 32. 33 0. 182322 8. 27850 4. 40550 2. 65324 3. 41115 5. 35422 

RCH 02 07 22. 22 4. 80808 1. 23867 25. 76 2. 631890 5. 97838 4. 82028 4. 61512 3. 89182 5. 9383S 

RH 17 41 29. 31 4. 45846 1. 46914 32. 95 1. 568620 6. 71635 4. 35799 4. 34640 3. 29213 5. 6120G 

RJC 01 05 16. 67 4. 55068 1. 33407 40. 30 3. 303220 . 7. 74184 3. 62700 3. 62700 3. 62700 4. 45435 

RC 08 21 27. 59 4. 03217 1. 34021 33. 24 1. 029620 6. 41215 4. 27249 4. 15418 3. 16548 4. 72650 

BMJ 09 26 25. 71 4. 13188 1. 42077 34. 39 1. 296200 7. 74184 4. 21334 3. 62700 3. 30322 4. 7265C 

PPs ( X)  = SEC03/ T0TAL -  Percent age* de  pos os  s ecos  

CV( Z)  -  Coe f i c i e nt e  de  var i ae So = ( de s ui o pa>drSo/ ps4di a)  x IOC 

HSECOS -  Quant i dade  de  pbi os  nSo s e c os  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Os  c o e f  i c  i e n t e s  d e  u a r i a s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA: 3 o d i m i n u i r a m b a s t  a n t e ,  

t a n t o n a s  b a c i a s  h i d r o g r a f i c a s  q u a n t o n a s  s u b d i u i s Q e s  p o r  

t i p o d e  r o c h a ,  i n d i c a n d o - n o s  u ma  me n o r  d i s p e r s v S ' o d o s .  d a d o s  

q u a n d o d a  t r a n s f o r ma e S o l o g a r l t m i c a .  
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ID 
0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

u 

n zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
lu zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

>8 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
N 
ni zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

~> 

u zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
TJ 

C 

- I  

9.7 

7.7 

5.7 

3.7 

1.7 

•0.3 

8 

T i p o de Rocha 

F i g u r a 5.3 - Box p l o t m u l t i p l o para os dados loga r i t m i z a d o s da 

vazao e s p e c i f i c a 
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9.7 

7.7 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I 
0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• - I  

u 

a 
in zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I U zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

<8 
N 
IS zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
z> 
ID zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

c 
J 

5.7 

3.7 

1.7 

-0.3 

J I I I I I I L 

APB MP RC RES RM RPI-AP RTP 

BPB MPB RCM RJC RPE-AP RSD 

T i p o da B a c i a 

F i g u r a 5 . 4 - Box p l o t m u l t i p l o para os dados loga r i t m i z a d o s da 

vazao e s p e c i f i c a 
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5 . 3 TESTE HE ADEREMCI A 

0 t e s t e  d e  a d ©r £ n c i a  f o i  a p l i c a d o a o s  p o c o s  n S o 

s e c d s i  i s t o e zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAr  a q u e l e s  q u e  a p r e s e n t a r a i n u a z S o ©s p e c i f i c a  

d i  f  e  r e n t  e  d © z  e  r  o » n u m t  a  t  a  1 d e  7 5 1 p o o s .  Co n f  o r  i n e  a  f  i  r  i n a  d o 

n a  s e>? . 3o 4 ..  2 ..  5 >•  c p n s t a  t  o u - s © q u e  a  v a z 3 o e s p ©c  i  f  i  c a  e  u ma  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

M a  r  i  4 u © 1  IYI  i  s  t  a .  

S 3'  o r i i  o s  t  r  a  d o s  a s  © g u i  r  o s  a  j  u s  t  © s  o b t  i  d o s  p a  r  a  ::  

t o d o s  o s  p o c o s ;  t i p o s  d e  r o c h a s  ( o n d © p r e d o mi n a r a m ur n n t i me r a  

s  u f  i  c  i  © n t  © d e  p o c  o s  p a r a  a  a  n a  1 i  s  © )  © b a  c  i  a  s  h i  d r  o g r  a  f  i  c  a  s . ,  

D©f  i n a mo s  i n i c i a  1 m©n t © 7 a s  s e g u i n t  e  s  u a r i a u ©i  s  

a  I  © a  1 6 r  i  a  s  r  q u © s  3 o i  m p o r  t  a  n t  © s  n o n o s  s  o © s  t  u d o ::  

Ma  ~ u a z S o d o p o e o ( e x p r e s s a  e m 1 / h )  

0 ~ <-.'  a  z  S'  o e  s  p © c  i  f  i  c  a  >:l  a  p o e o (  e  x P r  © s  s  a  © I Ti  

1 / h / m )  

!  Or  s e  o p o e o © s e c o 

w = :  

J  1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA7 c  a  s  o C o n t  r  £ r  i  o 

j  p < W= 0 )  = P < > 

!  P(  W= l  )  = J.  -  P < > 

0 p a r  & m © t  r  o p <> © © s  t  i  m a  d o p o r  « 

MS d e  p o c o s  s e c o s  

T o t a l  d e  p o c o s  

F (  u )  -  P< V£ ' v )
 3 8

 f u n c S o d e  d i s t r i b u i e S o a c u mu l a d a  d e  V.  

O F F f c / B I B U O T f - C A / m i  
— • > • « I I  1, 1 .  . . . . . . .  •  _ .  — 



1 0 1 

Ob s e r v e mo s  a g o r a  q u e :  

i )  Be  v < 0 ,  F < v )  = 0 ,  u ma  v e z  q u e  n a o e x i s t e m v a z f i e s  

n e  3 a t  i v a s  j  

i i )  Se  v = 0 > F C v >zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA = P O ,  c o n f o r me  d e f i n i p a o a c i n a j  

i i i )  Se  v > 0 j  F< V ) = P (  VzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  v )  = P(  V i  v / W=0 ) .  p  0 + P< V i  v/ W = 1 ) .  (  1 - p  Q )  j  

P CVi v / U= 0 )  = 1 

s a b e mo s  q u e  f  

PC V^ v / W= l  )  = |  f' C t  )  d t ,  .  

J  

0 

o n d e  f' C t  )  r e p r e s e n t s  a  f . d . p .  C f u n j S o d e n s i d a d e  d e  

p r  o b a b i  1 i  d a d e  )  q u e  f o i  a j u s t a d a  a o s  d a d o s  d o s  p o s o s  n a o 

s  e  c  o s  .  

P o r t a n t o j  d a d o q u e  p a r a  o s  p o c o s  n a o s e c o s  f o i  

a j u s t a d a  a  d i  s  t  r  i  b u i  q So L o g n o r ma l  o u s e  j a ,  a  d i s t r  i b u i c a o 

n o r ma l  a o s  d a d o s  1 o g a r i t m i z a d o s } V e  u ma  v a r i a v e l  m i s t a  c o m a  

s e d u i n t e  f u n j S o d e  d i s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX r i b u i ©a o a c u mu l a d a :  

1 0 ,  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I 

FC v )  = I P C ,  

s e  v < 0 

s e  v = 0 

1 I n C v )  -  m 

I Po + (  1 "  Po ) 0 t C ) ]  i  s e  v > 0 

o n d e  0 e  a  f ' u n e a o d e  d i s t r i b u i c a o a c u mu l a d a  d a  n o r ma l  K ( O j l )  

5 . 4 RESULTADOS DOS TES TES DE AJ US TAKENTO 

Com o u s o d e  p a c o t e s  c o mp u t a c 1 o n a i s ,  p u d e mo s  



d e t e r m i n a r  a  ©s t a t i s t i c a  Dma x .  d o t e s t e d e  K o l mo g o r o v -

S mi r n o u r  a s s i m c o m a  o n i u e l  d e s c r i t i u o d o t e s t e r p a r a  c a d a  

s u b d i v i s a o f e i t a .  As  t a b e  l a s  5 . 8 a  5 . 1 1 n o s  mo s t r a m e s t e s  

r e s u I t  a d o s . .  

TAB EL A 5 . 8 ••••  T e s t e  d e  K- S p a r a  a  j u s t e d a  d i s t r  i b u i c S o n o r ma l  

a  u a  z  3 o e  s  p e  c  1 f  i  c  a  -  r  o c  h a  s  -

ROCHAS POCOS Uma x MI VEL DE EST I MAT DE P ARAM„ 

NSECOS S I GNI F .  P o 

Ge r  a  1 7 5 1 0 . 3 2 7 0 .  0 0 0 3 5 0 . . 620 7 7 8 . 4 6 2 

Gn a  : i .  s s e  4 8 9 0 . . 331 0 .  0 0 0 3 3 0 . 0 2 3 7 5 3 . 8 5 1 

Gr a n i t o 8 8 0 . . 340 0 .  0 0 0 3 8 9 ..  2 5 0 9 2 5 . 5 4 3 

Mi g ma t  i t o O O 0 . . 303 0 .  0 0 0 3 9 1 . . 932 6 3 3 . . 940 

X i  s t o 8 6 0 . 2 9 1 0 .  0 0 0 3 4 9 . 7 0 5 6 2 6 . 5 0 6 

F i  l i t o 4 6 0 ..  3 0 5 0 .  0 0 0 4 4 3 . 3 7 2 7 7 9 . . 906 

TABELA 5. .  9 -  T e s t e  d e  K- S p a r a  a  j u s t e d a  d i s t r  i b u i « f t  o n o r ma l  

a  o L n d a  u a  z  I  o e  s  p e  c  i  f  i  c  a  -  r  o c  h a  s  -

ROCHAS POCOS Dm a x NI VE L DE ES TI MAT DE PARAM.  

NSECOS S I GHI F .  HzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a 

Ge r  a  1 7 5 1 0 .  0 3 0 0 .  1 1 6 4 . . 6 6 3 7 0 1 , , 5 3 9 3 7 

G n a i s s e  4 8 9 0 .  0 2 8 0 .  4 5 2 4 . 6 2 7 1 0 1 . 5 2 6 6 6 

Gr a n i t o 8 8 0 .  0 7 5 0 .  2 3 4 4 . 5 6 9 7 5 1 . 6 0 7 3 5 

Mi g r o a t i t o 2 2 0 .  1 0 3 0 .  8 6 1 5 . 0 0 1 1 5 1 . 4 3 3 9 7 

X i s t o 8 6 0 .  0 8 5 0 .  1 2 5 4 . 7 7 3 2 0 1 . 5 6 3 2 3 

F i  l i t o 4 6 0 .  1 0 1 0 .  2 7 3 4 . 9 5 6 8 1 1 . 5 2 9 0 4 



1 0 3 

TAB ELA 5 . 1 0 -  T e s  t e  d e  K- SzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA par a a j us t e d a  d i  s t r i b u i e 3 o n o r m a 1 

a  u a z 3 o ©s p ©c i f l c a  -  b a c i a s  -

BACI AS POCOS Dma x M1 0 El . . .  DE EST I  MAT DE PAR AM.  

NSECOS S I GN I F ..  p c?  

APB 8 9 0 . 3 3 3 0. .  0 0 0 4 6 6 . 6 4 5 1 0 6 7 .  7 9 0 

BPB £ 1 0 0 . 0 0 0 9 3 9 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAM S 3 <S 1 4 6 4 . ,  2 2 0 

MPB 7 3 0 . 3 1 1 0. ,  0 0 0 6 4 1 . 0 9 9 1 3 2 0 .  4 9 0 

RTP 9 9 0 . 2 9 8 0 . . 0 0 0 4 6 8 . 9 3 4 7 7 9 .  7 7 6 

BP A zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAry o rv 

£i  WzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA CA 

0 . 3 1 2 0 . 0 0 0 5 4 0 . 8 1 6 1 0 9 3 .  7 8 0 

RP I - AP 1 2 9 0 . 3 1 4 0 . 0 0 0 3 2 1 . 0 8 6 6 5 7 .  1 2 6 

RPE- AP 1 0 8 0 O O o 

tt  C.x /  lUi  
0. ,  0 0 0 1 8 1 . 5 7 9 3 3 2 

RSD 6 9 * 0 . 2 4 1 0 . 0 0 0 1 8 8 . 2 9 3 1 8 9 .  5 8 3 

MP 2 8 0 . 2 2 9 0 . 0 0 1 1 6 4 . . 482 1 9 5 .  7 6 8 

RES 6 1 0 . 2 9 7 0 . 0 0 0 3 4 1 . 9 8 7 5 9 4 .  9 1 0 

BP I  3 9 3 0 . 3 1 0 0 . . 0 0 0 2 4 3 ..  1 3 8 4 3 3 „  7 0 9 

BMJ  2 6 0 . 3 6 7 0 . 0 0 0 1 8 8 . 5 7 3 4 5 1 ' .  8 4 2 

RJ C 0 5 0 . 4 5 9 0 ..  10. 1.  4 9 8 .,  2 2 0 1 0 8 3 .  9 9 0 

RC 2 1 0 . 2 6 7 0 . 0 0 0 1 1 4 . 8 4 8 1 4 8 .  0 2 3 

RM 4 1 0 . 2 7 3 0 . . 0 0 0 2 0 6 . 7 5 6 2 5 0 .  3 5 8 

ROM 0 7 0 . 2 4 7 0 . 2 5 1 1 9 8 . 0 0 0 1 6 2 .  5 0 9 

TABELA !  5 . 1 1 -  T ©s t © d e  K- S p a r a  a j u s t © d a d i  s  t  r  i  b u :L e  3 a  n < 

a o Ln d a  u a  za ' o ©s p e c i f  i c  a -  b a c i a s  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA.... 

BACI AS POCOS Dma x HI V El . . .  DE ES TI MAT DE PARAM.  

NSECOS S I GNI F .  M C 

APB 8 9 0 . 0 7 0 0 , , 320 5 . 0 4 0 1 6 1 „  4 9 2 0 3 

BPB 2 1 0 . 0 7 3 0 . 4 0 9 5 . 6 5 4 4 6 ' 1 . 8 0 9 2 1 

MPB 7 3 0 . 1 1 3 0 . . 7 4 2 5 . 0 6 0 2 7 1 . 7 3 5 0 3 

RTP 9 9 0 . 0 7 8 0 . 1 4 0 4 . 9 3 1 3 8 1 . 6 3 0 7 8 

BP A 2 8 2 0 . 0 4 6 0. .  1 4 5 5 . 0 5 2 9 2 1 . 6 3 1 3 4 

RP I - AP 1 2 9 0 .  1 0 7 0 . . 0 0 1 4 . 5 6 3 9 9 1 . 5 3 0 6 1 

RPE- AP 1 0 8 0 . 0 6 1 0 . . 3 8 4 4 . 2 3 2 8 6 1 . 3 6 4 6 3 

RSD 6 9 0. ,  0 7 1 0 . 4 8 3 4 . 0 9 2 6 8 1 . 2 6 5 8 1 

MP 2 8 0. .  1 0 7 0 . 5 6 8 4 . 4 9 1 1 0 1 . 1 6 3 6 8 

RES 6 1 0 . 1 1 3 0 . 0 5 3 4 . 7 9 5 4 1 1 . 5 7 2 6 1 

BP I  3 9 5 0 . 0 3 3 0 . . 3 4 9 4 . 4 3 9 5 7 1 „ 4 3 5 2 5 

BMJ  2 6 0 .  1 0 7 0 . 6 3 3 4 . 1 3 1 8 8 1 . 4 2 0 7 7 

RJ C 0 5 0 . 3 2 1 0 . 1 0 1 4 . 5 5 0 6 8 1 ..  8 3 4 0 7 

RC 2 1 0 . 1 2 1 0 . 6 0 9 4 . 0 3 2 1 7 1 . 3 4 0 2 1 

RM 4 1 0 .  1 0 7 0 •  £i£)»?.  4 . 4 5 8 4 6 1 . 4 6 9 1 4 

RCM 0 7 0 . 2 1 2 0 . 5 3 9 4 . 8 0 3 0 8 1 . 2 8 8 6 7 



1 0 4 

Co mo o b s e r u a mo s  n a s  t a b e  l a s  q u e  mo s t r a m o s  

r  ©s u 1 1 a  c l  o s  d o t  e  s  t  © d e  a  c l e  r  0 n c:  i  a  » n 3zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a h o U Me  a  j  u s  t  e  d o s  cl  a  d o s  

d e  u a z e f o e s p e c i f i c a  a  d i s t r  i b u i c a ' o n o r ma l /  p o i s  o s  n i u e i s  

d e  s  c.  r  i  1 1 u o s  c l  o s  t  e  s  t  e  s » n a  s u a  t o t  a  1 i  c l  a  c l  e  ,  p a d e m o s  cl  1 /.  © r  v 

f  o r  a  r f i  n u 1 o s  -  P o r  o u t  r  o 1 a  cl  o r  q u a  n d o a  p 1 i  c a  mo s  a  t  r  a  n s f  o r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ITI  a  « 3 o 

I o g a r i t m i c a * c o n s  t  a t  o u - s  e  q u e  a  p e n a  s  n a  s  s  u b - b a  c  i  a s  d o r  i  o 

P i a n c 6 e  r i o E s p i n h a r a s  n a o o c o r r e u a  j u s t e * f x c a n d o p o r t a n t o 

e s t  a  b e  l e c i d o q u e  a  d i s t r  i b u i c a ' o d o s  d a d o s  d e  u a z S o e s p e c i f i c a  

p a r a  a s  o u t r a s  s u b - d i v i s 8 e s  f e i t a s  s e g u e m u ma  l e i  

p r o b a b i l i s t i c a  L o g n o r ma l  o u t a mb e m c o n h e c i d a  c o ma  l e i  d e  

6 a  I t o n .  

0 s  g r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA A f  i  c  o s  n o r  m a  i  s  d p r  o b a  b i  1 i  d a  d e  < f  i  g s  5 „  5 a  

5 . 2 3 ) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAr  n o s  da *a  u ma  y i s u a l i z a c S o d a  a d e r &n c i a  d o s  d a d o s  

l o g a r i t m i z a d o s  d e  wa z S o e s p e c i f i c a  a  r e t a  e s p e r a d a  

c a r a c t e r 1 s t i c a  d a  d i s t r i b u i c f t o n o r ma l  p a r a  a s  s u b d i u i s S e s  

f  e  i  t  a s . ,  



1 0 5 



1 0 6 



1 0 7 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

L n d a U a i a o E s p e c i f i c a 

5 . 7 -  G r a f i c o n o r ma l  d e  p r o b a b i l i d a d e  -



2. 6
 3 , 6 4 . 6 5. 6 

6 . 6 7 . 6 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

l_n d a Ua z a o E s p e c i f i c a 

F i g u r a  5 . 8 -  G r a f i c o n o r ma l  d e  p r o b a b i l i d a d e  -  Mi g m a t i t o 
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F i g u r a  5 . 9 -  G r a f i c o 
n o r ma l  d e  p r o b a b i l i d a d e  -  X i s t o 
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1 1 4 



F i g u r a  5 . 1 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

L n d a Ua z a o E s p e c i f i c a 

-  G r a f i c o n o r ma l  d e  p r o b a b i l i d a d e  - BP A -
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9 9 . 9 

F i g u r a  5 . 1 7 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

L n d a Ua z a n E s p e c i f i c a 

_ G r a f i c o n o r ma l  d e  p r o b a b i l i d a d e  
_ RPE- AP 
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F i g u r a  5 . 2 2 -  G r a f i c o n o r ma l  d e  p r o b a b i l i d a d e  -  RM 





3 . 5 P R 0 B A B I L I D A D ES DE OCORRENCI A DE VAZOES EM 

PERFURADOS NO CRI S T AL I NO P ARAI BANO 

A p 6 s  e  s  t  a  b e  1 e  c  e  r  m o s  a  ' J  i  s  t  r  : i .  b u : i . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA k 3 o n o r ma 1 a  o s  d a  d o s  

l o g a r i t m i z a d o s  d e  u a z a o ©s p e c i f  i c azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  e s t i ma mo s  ©n t 3 o > a  3.  g u m a s  

P r  o b a  b j .  1 i  d a  d © s  d © o c o r r  # n c  :L a  d © u a l  o r  © s  d © u a  z  5 © s  s  u p © r  i  o r  © a  

a  ur n d e  t e r m i n a  d o v a l o r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA M . a » p a r a  a s  s u b d i u i s o e s  p o r  t i p o d e  

r  o c  h a  © p o r  b a  c  i  a  h i  d r  o g r  a  f  i  c  a  ..  

E x © f i t  p 1 i  •(•'  i  c  a  n d o » u © ; j  a  m o s  r .  

Hu m g n a i s s e * q u a  I  a  p r o b a b i l i d a d © d e  s e  o b t e r  u ma  

wa z S o s u p e r i o r  a  4 0 0 0 i / R n a , p e > f u r a c 3 o d e  ur n p o e o ?  

P a r a  o s  g n a i s s ©s » o b t i v e mo s  u ma  me d i a  a m o s t r a l zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA h -"•  

4 „  6 2 7 1 © ur n d e s u i o p a d r S o o
 : : : :

 1 . .  5 2 6 6 6 /  c o m ur n f><> < p r o p o r  € 3 o 

d e  p o c o s  s e c o s  )  = 0 . , 2287 . .  

C o n s i d ©r a mo s  ur n r e b a i x a me n t o me d i o o b s e r u a d o ( n i w e l  

d i n d mi c o -  n i u e l  e s t i t i c o )  d e  12. ,  0 0 m ( u e r  i f  i c a  d o n a  a n a l i  s e  

d o s  d a d o s  par a  t o d o s  o s  p o c o s )  e  p o r t a n t o u ma  u a z 3 o 

i=-  s  p e  c  i  f  i  c  a  a p r o x i  m a  d a  m © n t  e  c  o r  r  © s  p o n d e  n t  e  a  ;  

<..> a  < 4 0 0 0 X/ h ) / 1 2 , , 0 0 m = 3 3 3 . 3 3 (  1 / h / m )  

S a b e mo s  q u e ;  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

P ( V zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA> M )  = 1 -  P ( 0 ; = \ Or  p o r  e m 

I n u -  h'  

P(  O ^ M )  = po + ( 1 -  ( : ><>) .  ) 0 L' < — )' . ' Jr  o n d e  0 © 

o 

1 2 4 

POCOS 



a  ' f u n c : 3 ' a  d e  d i s t r i b u i c S o a c u mu l a d a  d a  n o r ma l  p a d r a ' o q u e  p o d e  

s e r  c a  1 c  u 1 a  d a  p o r  t a b e 1 a  s „  

I n (  3 3 3 . . 3 3 )  -  4 . . 6 2 7 1 

. 0  [ ; < ) : t  „  0 . 7 8 0 5 8 7 ,  s u b s t i t u i n d a  

1 . , 5 2 6 6 6 

l n < 3 3 3 . 3 3 )  -  4 „  6 2 7 1 

e s t e s  w a l o r e s  d e  f * o e  0 L(  -  ) ] r  n a  e q u a c S o 

1 . . 5 2 6 6 6 

a c i ma  t e m—s e  

P ( V&' v )  = 0 . 2 2 8 7 f  (  1 -  0 . . 2 2 3 7 ) .  * 0 . 7 8 0 5 8 7 » 0 . 8 3 0 7 6 7 ,  

p o r  t  a  n t  a  ::  P< V > v )  -  1 -  0 ..  8 3 0 7 6 7 -  0 . 1 6 9 2 3 3 ..  

As  t  a  b e  l a s  5 . 1 2 ,  5 . 1 3 e  5, .  1 4 a b a i x o n o s  a p r e s e n t a m 

r  e s u 1 1 a d o s  d e  oa* 1 c u 1 o s  d e  p r o b a b : i .  1 i d a d e s  p a r a  a s  s u b d i  u i  s S i e  a  

p o r  r o c h a  e  p o r  b a c i a  h i d r o g r  a- f  i c a . .  

TABELA 5. 12 -  Es t i a a t i va s  par a  as  pr oba bi l i da de s  de  oc or r e r i c i a  de  uaz&es  s u p e r i o r s  a  

• det er mi nados  ua l or e s  no c r i s t a l i n o par a i bano -  r ochas  - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

V A Z A OzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i v 9) \  M AZ AO ', L n ( V A Z A O |  P R O B A B I L I D A D E S K V H ' a ) 

<l / h> 

l ESPECI FI CAESPECI FI CA) !  

:  ( 1/ h/ m)  i  :  GERAL 1 GHAISSE !  SRAHIT0 KI 6HATI T0 !  XISTO !  FI LI TC 

1000. 00 83. 33 4. 4228 0. 42388 0. 42671 0. 33478 0. 53095 0. 43645 0. 53241 

2000. 00 166. 67 5. 1160 0. 28987 0. 28877 0. 22903 0. 33226 0. 30635 0. 38352 

3000. 00 250. 00 5. 5215 0. 21766 0. 19788 0. 17280 0. 29571 0. 23434 0. 29771 

4000. 00 333. 33 5. 8091 0. 17223 0. 16923 0. 13751 0. 23879 0. 18815 0. 24141 

4800. 00 400. 00 5. 9915 0. 14642 0. 11508 0. 11746 0. 20555 0. 16154 0. 20851 

6000. 00 500. 00 6. 2146 0. 11826 0. 09500 0. 09553 0. 16847 0. 13215 0. 17177 

7200. 00 600. 00 6. 3969 0. 09809 0. 09500 0. 07977 0. 14134 0. 11082 0. 14481 

12000. 00 1000. 00 6. 9078 0. 05462 0. 05214 0. 04549 0. 08101 0. 06380 0. 08446 

24000. 00 2000. 00 7. 6009 0. 02126 0. 01983 0. 01851 0. 03251 0. 02612 0. 03503 
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7ABELA 5. 13 -  Es t i a a t i ua s  par a  as  pr oba bi l i da de s  de  oc or r &nc i a  de  vazSes  s upe r i or e s  a  

det er ni i nados  va l or e s  no c r i s t a  l i n o par a i bano -  s ub- baci as  -

VAZAO («. ' ,)' ,  VAZAO !  Ln (VAZAO 

i ESPECI FI CAl ESPECI FI CA)  

( i / h )  :  ( l / h / n ) !  

PRO&ABI LI Mi ES P(VK>. , )  

APB HPB BPB RTP |  RFE-AP RSB HP 

1000. 00 83. 33 4. 4228 0. 57627 0. 47923 0. 58490 0. 46334 

2000. 00 166. 67 5. 1160 0. 41856 0. 36290 0. 47991 0. 33865 

3000. 00 250. 00 5. 5215 0. 32587 0. 29437 0. 41169 0. 26704 

4000. 00 333. 33 5. 8091 0. 26450 0. 24806 0. 36241 •  0. 21976 

4800. 00 400. 00 5. 9915 0. 22847 0. 22029 0. 33142 0. 19192 

6000. 00 500. 00 6. 2146 0. 18811 0. 18840 0. 29434 0. 16055 

7200. 00 600. 00 6. 3969 0. 15844 0. 16428 0. 26505 0. 13728 

12000. 00 1000. 00 6. 9078 0. 09190 0. 10687 •0. 18996 0. 08394 

24000. 00 2000. 00 7. 6009 0. 03756 0. 05330 0. 10967 0. 03733 

0. 188S2 

0. 12588 

0. 09051 

0. 07206 

0. 05343 

0. 04115 

0. 01823 

0. 00496 

0. 28843 

0. 15210 

0. 09405 

0. 06359 

0. 04851 

0. 03402 

0. 02495 

0. 00950 

0. 00203 

0. 39411 

0. 22374 

0. 14224 

0. 09739 

0. 07465 

0. 05244 

0. 0334C 

0. 01431 

0. 00285 

TABELA 5. 14 -  Es t i ma t i ua s  par a  as  pr oba bi l i da de s  de  oc or r &nc i a  df  

vaz&es  s upe r i or e s  a  det er i &i nados  va l or e s  no c r i s t a l i n o 

par a i bano -  bac i a s  -

VAZAO («' . 5)  

( 1 / h)  

VAZAO ',  Ln (VAZAO 

ESPECI FI CA! ESPECI FI CA)  

( 1/ h/ a )  :  

PROBABILIDADES PCVX' , )  .  

BPA |  BF' I  !  RM !  BH:  

1000. 00 83. 33 4. 4228 0. 50952 0. 37825 0. 36030 0. 3111E 

2000. 00 166. 67 5. 1160 0. 37962 0. 23888 0. 23132 0. 18146 

3000. 00 250. 00 5. 5215 0. 30315 0. 16899 0. 16588 0. 1218?  

4000. 00 333. 33 5. 8091 0. 25186 0. 12741 0. 12651 0. 0883G 

4800. 00 400. 00 5. 9915 0. 22133 0. 10477 0. 10488 0. 07079 

6000. 00 500. 00 6. 2146 0. 18661 0. 08102 0. 08198 0. 0530C 

7200. 00 600. 00 6. 3969 0. 16061 0. 06470 0. 06610 0. 04119 

12000. 00 1000. 00 6. 9078 0. 10009 0. 03203 0. 03375 0. 0188^ 

24000. 00 2000. 00 7. 6009 0. 04634 0. 01035 0. 01147 0. 00543 

Co ma  e s p e r a d o » a  p r o b a b i .  l i d a d e d e  s e  e n c o n t r a r  p o s o i  

p r o d u z i n d o a  I t  a s ;  u a z S e s  n o c r i s t a l i n o p a r a i b a n o * © mu i t c  

b a  i  x a  >:;•  e  m c l  e  t  e  r  i t i  i  n a  d a  s  c  i  r  c:  u n s  t  a"  n c:  i  a  s  p r  a  t  i  c  a  i n e  n t  e  i  n e  x i  s  t  e  

Ha< r o c :  h a s ;  y u a r i  a b i l i d a d e  c l  o s  i  n d i  c  
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pzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r o b a  b i l l  s  t  : i .  c  o s  f  o i  p © q u © n a  y o b s  e  r  v a n d o - s  © m a  i  o r  © s  

p r o b a b i l i d a d ©s  n o s  f i l i t o s  © m i g m a t i t o s  © m©n o r ©s  

p r o b a b i l i d a d ©s  n o s  g r a n i t o s .  

Ha s  b a c i a s  o b s e r wo u - s e  ma i o r e s  p r o b a b i l i d a d e s  n a  

b a c i a  d o r i o P a r a i b a * s e n d o a s  s u b - b a c i a s  d o b a i x o P a r a i b a  © 

a  1 1 o P a  r  a  I  b a  r  a s  q u © a  p r  © s e n t  a  r  a  m m a  i  o r  © s  i  n d i .  e  s  

p r o b a b i  l i s t  i  c o s  ,.  Ha  b a c i a  d o r i o P i r a n h a s  r  o ma i o r  I n d i e © 

o c o r r e u n a  s u b - b a c i a  d o Me d i o P a r a i b a  © me n o r e s  

p r o b a b i l i d a d e s  n a  b a c i a  d o s  r i o s  C u r i ma t a u e  J a c u r  s e n d o q u e  

a  s u b - b a c i a  d o r i o S e r i d 6 o b t e v e  i n d i c e s  b a i x o s .  

As  b a c i a s  d o s  r i o s  " Ma ma n g u a p e  e  d o r i o P i r a n h a s  

apr  e  s  e  n t  a  r  a  i n a  p r  o x i  m a  d a  ni  e  n t  >=•  a  s  m >=•  s  i n a  s  c  h a  n c  © s  ..  



CAP I TULO V I  

CONCLUSOES E RECOMENDACOES 

6 . 1 CONCLUSOES 

1 .  Com b a s e  n o s  r e s u i t a d o s  o b t i d o s > p o d e mo s  a d m i t i r  

o mo d e l a  s e l e c i o n a d a  c o mo d e  b o a  a p l i c a b i l i d a d e a o s  d a d o s  d e  

v a  z 3 o e s p e c I f  i c a  d e  p o « o s  p e r f u r a d o s  n o c r  i s t a  1 i  : i .  n o 

p a r a  i b a n o . ,  

2 „  Ao n i u e l  a t u a ' i  d e  c o n Ke c i me n t o » p r i n c i p a l m e n t e  

d e u i d o a  i n d i s p o n i b i l i d a d e d e  d a d o s r  e m e s p e c i a l  d e  a n « J l i s e s  

t e c t f t n i c a s  e  d e  me c d n i c a  d a s  r o c h a s * n 3 o >*•  p o s s i u e l  f a z e r  

a s s o c i a c S o d a  g e o l o g i a  c o m a  i n c i d £ n c i a  d e  u a l o r e s  d e  u a z So .  

n u 1 o s  o b s  e  r  v a  d o s  n o e  s  t  u d o. .  

3. ,  A1 t  a  s  p r  o >:i  u c  5"  e  s  n o c  r  i  s  t  a  1 i  nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA o p a  r  a  i  b a  n o 

P r  a  t  i  c  a  m e  n t  e  i  n e  x i  s  t  e  m » h a  u e  n d o p r  e  p o r  \  d e  r  # n c  i  a  d e  u a  1 o r  e  s  d e  

u a z 3 o i n f e r  l o r e s  a  2 0 0 0 l \ h p o r  p o c o .  

4 .,  A o b t  e  n e  3 o d e  m a  i  o r  e  s  p r o b a  b i  1 i  d a  <:  J  e  s  d e  y a  ?.  a'  0 

n o s  f i l i t o s  e  m i g m a t i t o s  p o d e  t e r  o c o r r i d o e m f u n c S o d a  

p e q u e n a  q u a n t i d a d e d e  d a d o s  p e r t e n c e n t . e s  a  e s t e s  t i p o s  d e  

r  o c  h a  s  ..  A i  n d a zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I TI  a i  s  r  c  o n f o r  "m e  c  o m e  n t  a  d o n a  r  e  u : i .  s  3 o 



1 2 9 

b i  b I  i  o g r  <fi  f  : i .  c  a  >•  a  s  a  r  cl  o s  i  a  s  © f  : i .  1 i  t  o s  p o s  s  u © m f  r  a  t  u r  a  s  m a  i  s  

a  b © i " t  a  s » r>zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA D r  s  © o r  i  g : i .  n a  r  e  r t i  n a  s  p r  o x i  m i  d a  c l  © s  cl  a  c  r  o s  t  a  

t e r r e s t r e * p a s s u i n d o a s s i m p o r  c o n s e q u &n c i a » ma  l o r e s  c h a n c e s  

d © a c u mu ' l a c ' a ' o d e  3 g u a .  

5 „  As  me l h o r e s  c h a n c e s  d e  o b t e n e S o cl © 3 g u a  n a  b a c i a .  

d o P a r a i b a  ( B P A)  c o mp p o y a m a  ©x i s t f t n c i a  d © me l h o r e s  f r a t u r a s * 

o u s  © j  azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA y  •(•'  r  a  t  u r  a  s  e  m c:  o n d i  c  CJ  © s  n a  t  u r  a  i  s  m a  i  s  a  p r  a  p r  i  a  d a  s  p a  r  a  

a  r  r t i  a  2:  e  n a r  a* 9 u a  ..  01: : '  t  © u •= s  © m a  i  o r  © s  u a  1 o r  e  s  d e  p r  o b a  b : i .  I  i  d a  d e  n a  

s u b - b a c i a  d o A l t o P a r a i b azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r ©i n f u n e S d d © e s t  a  b e  l e c e r - s e  e m 

n i u e i s  .  t o p o g r 3 f i c o s  ma  i s  a l t o s r p o s s u i n d o e s t  a  s u b - b a c i a  

f r a t u r a s  q u e  a  i n d a  na ' o s  o f  r e r  a m o p r o c ©s s o d a  e r o s 2 o ;  © n o 

B a i x o P a r a i b a > e m f u n ©. So d a s  c o b e r t u r a s  e l u u i a i s  o u a l u u i a  : i . s  

q u e  ma r g e i a m o r i o P a r a i b a  c o n t r i b u i r e m p a r a  a l i m e n t a c 3 o d a s  

f  r  a  t  u r  a  s  r p o c l e n d o o c o r r  e r  c l  i  f  ©r  e n c a  s  d © t  ©c 1 6 n i  s mo e  c l e  

.  me c d n i c a  d a s  r o c h a s r  na ' o s u s c e p t i v e i s  a  a n 3 U s e  a t u a l m e n t e .  

6, .  Ob s e r v a —s e q u e  o s  r i . s c . o s  c o n t i n u a m a  ©x i s t i r  n a  

P ©r  f  u r a c a ' o d © um p o c o n o c r i s t a l i . n o © q u e ,  a  e x p l o r a c S o o u 

n a  o d o p o t  e  n c  i  a  1 d e  s  t  e  s  i  s  t  e  m a e  r  e  1 a  t  i  o azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  e  m f  u n c  3 o cl  e  e  s  t  a  r  

azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA s s a c.  i  a  cl  a  cl  : i .  r  e  t  a  m © n t  © a  o u t  r  o s  f  a  t  CJ  r  © s;  r  t  a  i  s  c  o mo a  

n e c e s s i d a d e  s 6 c i o —e c o n d mi c a  d a  r e g i S o © a  e x i s t & n c i a  o u n' a' o 

d © o u t  r  a s cl  i  s p o n i  b i  1 i  c l  a  c l  e  s;  h i  d r  i  c  a s .  

6 . 2 RECOMEHDACa ES PARA FUTURAS P ES QUI S AS 

1 „ U m m a  i  o r  p 1 a  n © j a m © n t  o c  o m r  © 1 a  c  3 o a  .1.  o  1:::  a  e  3 o c l  o s  

p o c o s  r  p a r a  a s s i m c a r a c t e r i z a r  d e  u ma  me l h o r  - f o r ma o 
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s  i  s  t  © m a  c  r  i  s  t  a  1 j .  n •  c.  o m o s  i  s  t  e  m a  a  q uzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  f  e  r  o u t  :L 1 : i .  z  a  n d o a  n a  1 i  s  e  s  

e s t a t i s t i c a s * j  a  q u e  a s  e q u a « 8 e s  n o s  me i o s  p o r o s e s * s 3 o 

i  n ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA IYI  p a  t  i  u e  i  s  a  o m e  s  m o ;  

2 .  Ma i  o r  c o l e t  a  d e  i n f o r ma c S e s  p o r  p a r t e  d o s  o r g ' f o s  

l i g a c l o s  a  p e r f u r a s c f o d e  p o c o s .  R e a l i z a c S o d e  n o u o s  e s t u d o s  

g e o ' 1 6 g : i . c o s  c o m &n f a s e  a  t e c t d n i c a  d a s  f r a t u r a s  e  a  me c &n i c a  

d a s  r o c h a s , ,  

3 .  Ap r  i  mo r a  me n t o d a  me t o d o l o g i  a  d e  p e r  f  u r  a c . 3 o d e  

p o c o p a r a  c a p t a c a ' o p r e c i s a  d o c o r p o p r i n c i p a l  d a  f r a t u r a  o u 

5 i  s  t  e  ITI  a  d e  f  r  a  t  u r  a  s  .  

4 .  E n e  c  e  s  s  a  r  i  o q u e  o s  6 r  g S o s  e  s  p e  c  i  a  1 i  z  a  d o s  e  m 

r> e  r  f  u r  a  «:  5 e  s  d e  p o e  o s  * c  o n s  c  i  e  n t  i  z  e  m a  m 3 o d e  c  J b r  a  r  e  s  p o n s  a  u e  1 

p e l a  c o l e t a  d o s  d a d o s ?  t e s t e s  d e  b o mb ©a me n t o * p a r a  q u e  o s  

d a d o s  c o l e t  a d o s  s e j a m o s  ma  i s  f i e i s  a  r e a l i d a d e  d o c a mp o e  

a s s i m* o s  e s t u d o s  a p a r t i r  d e s t . e s  d a d o s * p o s s a m c o l a b o r a r  c o m 

ma i o r  e x a t i d 3 6 a  p e s q u i s a  e  e x p l o r a « 3 o d e  a g u a  n o s i s t e r n a  

c  r  i  s  t  a  1 i  n o ,  a  1 e  ITI  d a  m p 1 i  a  r  o e  s  t  u d o e  g e  r  e  n c  i  a  m e  n t  o >::l  o s  

r e c u r  s o s i  h i d r i c o s  d i  s p o n i u e i  s  n o E s t  a  d o .  

5 „  pode • - •  s e  * e m f u n c 3 o d o i n t  e r  e s s e  d a  a > e a  d e  

r  e  c  u r  s  o s  h 1 d r  i  c o s * j  u n t  a  m e  n t  e  c  o i n e  s  p e  c  i  a  1 i  s  t  a  s  e  m ITI  k t  o d o s  e  

a n a Mi s e s  n u me r i c a s * o p t a n d o - s e  p o r  u ma  o u t r a  d i s t r i b u i c S o 

p r o b a b i  l i s t  i c a  p a r a  t e s t a r  o a  j u s t e  a o s  d a d o s  d e  o a z a ' o 

e  s;  p Hi'  c  i  f  i  c  a  * f  a  z  e  r  s  i  m u 1 a  c  f ' j  e  s  d a  e  s  t  a  1 1 s  t  i  c  a  d e  t  >=•  s  t  e  D m a  x 

p a r a  a  d j .  s  t  r  i  b u i  c 3 o We i  b u 1 1 * e m u i  r  t  u d e  d a  f  I  x i  I : -  i  1 i  d a  d e  

cl  e  s  t  e  t  J.  p o cl  e  c l  i  s  t  r  i  b u i  c  3 o „  
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REF EREMCI AS BI BL I OGRAF I CAS 

A L B U Q U E R QUE.  J . .  d o P .  T.  ( 1 9 8 4 )  -  "  C o n t  r  i  b u i  c  3 o a  o 

C a  n h © c  i  m © n t  a  d a  S i  s  t  e  m a  C r  i  s  t  a  1 i  n o d a  E s  t  a  d o d a  P a  r  a  i  b a  

c o mo me i o a q u i f e r o " .  i n An a  i s  d o 3 « C o n g r e s &o B r a s i l e i r o 

d e  Ag u a s  S u b t e r r S n e a s .  V o l  I  -  p. .  4 8 9 - 5 1 . 3 -  F o r t a l e z a  

Ce .  

ALBUQUERQUE,  J .  d o P.  T . ( 1 9 8 4 )  -  .  " Os  R e c u r s o s  d e  f i gua  

S u b t e r r a i n ©a d o T r 6 p i c o S e mi - 3 r i d o d o E s t  a  d o d a  P a r a i b a "  

T e s e  d e  Me s t r a d o -  UFPB •-  Ca mp i n a  Gr a n d e  -  P a r a i b a . .  1. 93 p .  

AL. BUQUERQUE r  J . .  d o P . T. < 1 9 7 0 ) ,  I n u ©n 1 3 r  i o l - i i d r  p g ©o 1 6 g i  c a  

B S s i c a  d o H o r d e s t e  -  F o l h a  1 5 -  J a g u a r i b - s  S E,  SUDEHE,  

SUDEME,  B i v i s 3 o d e  B o c u m©n t a c 3 o ,  HG- 3 2 ,  R e c i f e . ,  

BAF
:

; EHBLATT ,  Z I I E L T 0 V(  GI L T 0 V ) ,  KOTCHI HA ( I 9 6 0 )  -  •  " B a s i c  

c o n c e p t s  i n t h e  t h e o r y o f  s e e p a g e  o f  h o mo g e n e o u s  l i q u i d s  

i n f i s s u r e d r o c k s "  •-  J o u r n a l  o f  A p l l i e d Ma t h ,  Me c h .  V o l  

2 4 ,  n « 5 , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA P .  1 2 3 6 - 1 3 0 3 . .  ( i n CUS T 0 DI 0 e  LLAMAS 1 9 7 6 )  

BRAS I L/ S UDEME- GEQTECNI CA 8 . A ( 1 9 8 0 )  -  P i a n o d e  A p r o u e i t a me n t o 

d o s  R©c u r  s o s  hi  1 d r  i  c o s  d o No r  d ©s t  e  -  P LI Rl - l  I .  HE * F a  s © I . .  

R e c u r s o s  H i d r i c o s  I  © I I ,  Ag u a s  S u b t e r r d n e a s  e  Ag u a s  d e  

£> u  P e  r  f  I  c  i  e ,  v o l  V I I ,  R e  c  i  f  © •-•  P E P .  



CAMPBELLzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA y  M ..  I ) . .  (  1 9 7 7 )  •-•  "  Wa  t ©r  we  J.  1 T©c : h n o I o g > '  f  o r  Gr  o u n c l wa  t  .=•  r  
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R o c  k s  "  « 1 n t  e  r  n a  t  i  o n a  I  S e  m i  n a  r  -••  S t  o c  k h o ' J.  m -  S w e  d e  n >•  (  i  n 

COSTA 1 9 8 6 ) .  

CAST1LI . - 0> E. » KAMADI zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  G ..  M. ,  ,  KR I Z E K» R ..  J . . ( 1972)  ••••  " Un c o f  i n e d 

F l o w t h r o u g h j  o i  n t  e  cl  r  o k "  --  Wa  t  e  r  R e  s o u r c  e  s  B u 1 1 ©t i n r  A m.,  
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Me c d n i c a  d a s  R o c h a s "  i n A n a i s  d o l f i  C o n g r e s s o B r a s i l e i r o 

d e  Ag u a s  S u b t e r r t n e a s  -  R e c i f e  -  p .  3 7 5 -  - 3 8 3 .  
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1 3 3 

M o r  c l  © s  t  e  d o B r  a  s  : i .  1 -  s  © r  i  © :  B r a  s  i  1 -  S u d n e  

H i d r o g e o l o g i a ' S Nf i  8 ••••  R e c i f e  -  P E.  
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a  n cl  T e  s  t  s  o n S p a  c  i  n g s  .  B i  o m e  t  r  i  k a  .  6 2 ,  p » 5 - 2 2 .,  

F RANGI P ANI ,  A.  ( 1 9 0 3 )  -  " R e v i s S o d a  L i t e r a t u r a  I n t e r n a c i o n a 1 
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GREEN GARTEN,  A. ,  C- » RAME Y» H. J . ,  J r < 1 9 7 2 )  "  Un s t e a d y S t a t e  

P r e s s u r e  D i s t r i b u t i o n C r e a t e d b y a  We l l  w i t h a  S i n g l e  

H o r i z o n t a l  F r a c t u r e ,  P a r t i a l  P e n e t r a t i o n ,  o r  R e s t r i c t e d 

e n t r y ! !  S o c .  P e t r o l e u m Eng. .  o f  AI  ME.  D a l l a s .  ( i n CUSTODI O 

e LLAMAS ,  1 9 7 6 ) . .  

H A U S M A N »•  A .,  (  1 9 S 5 )  •-  " A s  p e  c  t  o s  l - l  i  d r  a  u 1 i  c  o s  d a  C i  r  c  u I  a  c  3 o e  m 

A q u i f e r  o s  F r a t u r a d o s "  -  i n An a  i s  19.  S i mp 6 s i o Ma c i  o n a  I  d e  

Ag u a  S u b t e r r S n e a  e m Ro c h a s  F r a t u r a d a s  - p .  2 9 - 3 1 -  B e l o 
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HOEL,  P. O. .  (  1 9 3 0 )  -•  E s t  a t  1 s t  i c a  Ma t e ma t i c a  •-  E d i t o r  a  Gu a n a  b a r  a  

Do i s  S. A -  R i o d e  J a n e i r o --  4 5 e d i « 3 o .  3 7 3 p. ,  
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n a  s  Ro c h a  s  Cr  i  s  t  a  I  i  n a  s  "  UFF
:

'  E -  Re c  i  f  e  (  c  i  r  c u l a e 3 o 

i  n t  e  r  n a  e  r  e  s  t  r  i  t  a  )  (  i  n C 0 S T A ,  1 9 8 6 ) . .  

HUCK,  S -  W.  a  n d CORN I ER ,  W ..  1-1..  a  n d BOUNDS ,  W.  G .  J r  ..  (  1 9 7 4 )  -

R e a d i n g S t a t i s t i c  a n d R e s e a r c h -  Ha r p e r  & Ro w,  P u b l i s h e r s  

n e w Yo r k . .  8 3 7 p .  

LARSSON,  I . ,  (  1 9 7 7 )  -  " Gr o u n d wa t e r  i n Ha r d Ro c k s " . .  

I  n t  e  r  n a  t  i  o n a  1 S e  m i  n a  r  ,  S t  o c  k h o 1.  m -  C a  g 1 i  a  r  i  ..  
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LEGRANDr  H- ( 1 9 5 9 )  -  " Y i e l d o f  We i l s "  -  D i v .  Mi n e r a l  

R e s o u r c e s ,  B u l l  HS 7 5 -  U. S. A. ,  ( i n COSTA,  1 9 8 6 ) . .  

L I  I . . .  L.  I E FOR S ,  H. W. (  1 9 6 7 )  -  "  On t h e  Ko l mo g o r  o v - S mi r n o v T e s t  f o r  

N o r m a l i t y Wi t h Me a n a n d v a r i a n c e  Un k n o wn " ,  J AS A,  6 3 ,  3 9 9 -

4 0 2 .  
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 1 1
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3 8 7 - 3 8 9 1 

L. GUI S > C ..  (  1 9 6 8 )  -
 1 1

E t u d e  d e s  E c o u 1 e me n t s  d '  Ea u d e s  1 e s  Ro c h e s  
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Ma s s i f s  R o c h e u x "  -  T h e s e  p r e s e n t e e  a  l ' Un i v e r s i t © d e  

K a r l e r a c h e -•  E. B. F.  B u l l e t i n d e  l a  D i r e c t i o n d e s  E t u d e s  e t  

R e  c  h e  r  c  h e  s  „  ' 8 e  r  i  e  A,  Nf i  3 ,  ( i n C 0 S TA ,  1 9 8 6 ) .  

LI T' CELL >•  R. C.  a n d Mc CLAOE,  J „ T „  a n d OFFEM,  W. . W. . (  1 9 7 9 )  -

G o o d n e s s - o f - F i t  T e s t s  f o r  t h e  t wo p a r a me t e r  We i b u 1 1 

D i s t r i b u t i o n ". .  Co mmu n .  S t a t i s t  -  S I MULA -  COMPUTA B 8 ( 3 ) ,  

2 5 7 - 2 6 9 .  

MA SSE Y ,  F ..  J ' ,  (  1 9 5 1 )  -  ' '  T h e  Ko 1 m o g o r  o v Sm i  r  n o u f  o r  G o o d n e s s  o f  

F i t " ,  J AS A,  4 6 ,  6 8 - 7 8 

REBOUCAS,  A.  d a  C. .C 1 9 7 8 )  -  " Le  P r  o b i  e r n e d e  L' Ea u Da n s  l e  Z o n e  

S e mi - A r i d e  d u B r e s i l "  Me mo i r e  d e  l ' U n i v e r s i t e  d e  

S t r a s b o u r g ,  Nf i  CMRG -  Ao 8 . 6 3 9 ,  S t r a s b o u r g ,  F r a n c a ,  ( i n 

ALBUQUERQUE,  1 9 7 4 ) . ,  
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S I QUE I RA,  L„ (  1 9 6 3 )  -  "  C o n t r i b u i c a o d a  Ge o l o g l a a  P e s q u i s a  d e  

Ag u a  S u b t e r r d n e a "  -  SUDEHE -  4 5 p .  R e c i f e  -••  P e .  

S I QUE I RA,  L . ( 1 9 6 3 )  ~ " A s p e c t o s  H i d r o g e o 1 6 g i c o s  d o C a r i r i  

P a r a i b a n o " ,  SUDEHE -  Bo l e t  i n . .  Re c .  Ma t  .  V o l  1 ,  Hf l  1 ,  p. .  

1 1 - 1 4 ,  1 0 / 1 2 .  R e c i f e  -  PE.  

SUSZYHSKY,  E.  F „ < 1 9 6 8 )  •-  " L '  H i d r o g e o l o g i e  d e s  T e r r a i n s  

C r i s t a l i n s  d u " H o r d e s t e "  B r e s i  l i e n "  ..  B u l l .  B u r e a u 

R e c h e r c h e s  G e o l o g i q u e s  e t  Mi n i ©r e s ,  s e c c i o n I I I ,  v o l  3 ,  

2 5 p a r t e ,  p . . 6 3 - 9 5 .  P a r i s ,  ( i n CUS TODI O e  LLAMAS ,  1 9 7 6 ) .  

SCHOFF,  S zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA. I ( 1 9 6 5 )  -  " H i d r o g e o l o g i a  e  P e s q u i s a  H i d r o g e o 1 6 g i c a  

n o H o r d e s t e  B r a s i l e i r o "  5 a  S e ma n a  d e  E s t u d o s  d e  H i d r o g e o l o g i a  

•-  Ag u a s  n o H o r d e s t e ,  S I CEG,  n f i  5 ,  Ou r o P r e t o ,  p .  1 2 1 - 1 5 6 , .  

STEWART,  6 . W. ( 1 9 6 7 )  " D r i l l e d Wa t e r  We l l s  i n Me n Ha mp s h i r e " . ,  

He w Ha mp s h i r e  De p a r t me n t  o f  R e s o u r c e s  a n d E c o n o mi c  

D ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA M e  1 o  P m e  n t ;  D i  u i  s  i  o n o f  E c  o n o m i  c  D e  v e  I  o  P I TI  n t  „  M i  n e  r  a  I  

R e s o u r c e s  S u r v e y ,  p a r t  XX,  ( i n CUS TODI O e  LLAMAS ,  .  1 9 7 6 ) .  

TALTAS S E e t  a l i i . ( 1 9 6 1 )  ~ " R e l a t O r i o s o b r e  P e s q u i s a  d e  Ag u a  

e m C u r s o n o C a r i r i  ( P a r a i b a ) " ,  R e l a t d r i o I n t e r  n o ,  Gr u p o 

C a  r  i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  i  ,  c:  a  m p i  n a  G r  a  n d e ,  (  i  n A L B U Q U E R Q U E ,  1 9 3 4 ) . .  

T E I XE I RA,  J . A.  a n d OL I VE I RA,  S . P . B. (  1 9 6 2 ) ,  P e r f u r a c S o d e  

P o c  o s  T u b u 1 a  r  e  s  e  L e  u a  n t  a  m e  n t  o G o 1 6 g i  c  o "  .  P e  t  r  o I  i  n a  

PE -  SUDEHE,  I n e d i t o .  

T110MAM,  D. R. ,  BAI H,  L. T.  a n d AHTLE,  C . E . ( 1 9 6 9 )  -  " I n f e r e n c e s  
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o n t h e  P a r a me t e r s  o f  t h e  We i b u 1 1 D i s t r i b u t i o n " ,  

T e c h n o me t r i . e s ,  1 1 ,  4 4 5 - 4 6 0 , .  ( i n L I T l  E L L ,  l i e CLAVE e  OF F EN,  

1 9 7 9 ) .  

W A I . . .  " f  DM,  W. C. ( 1 9 7 0 )  -  G r o u n d w a  t  e  r  R e  s o u r c  e  E v a  1 u a  t  : i .  o n s  „  

M c  ,.  G r  a  w IT i  J.  1 D o p k ,  Co, ,  6 6 4 p ..  

WONNACOTT,  T. H.  a n d WONMACOTT,  R . J . ( 1 9 8 0 )  -  I n t r o d u s a o a  

E s t a t i s t i c a ,  R i o d e  J a n e i r o : :  L i o r o s  T e c n i c o s  e  

C i e n t l f i c o s .  5 8 9 p .  
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L e t L o n g C h )zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA CzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAm> Cm? Cm? C l / h ) < l / h / i O M a t E s p . Ch.
1
'  e r . - t r a . J 4 3 3 C n g / l ) 

QUf clrMOf lS O B M 0 0 . 0 0 M K M M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- Cl.O Rf l 6 . 0 H 1 M P B 

EiiJLHI f l rj f tS _ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
-

. RI3 1 2 . 0 0 3 7 . 0 0 2 0 . 0 7 0 3 3 •  -170 1 9 7 8 . 0 1 4 ? . 6 • - Cl.O Rf l 9 . 0 5 0 . 4 0 3 9 6 0 . 0 0 1 M P B 

QUEinf iORS zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- RB 12 . 0 0 5 0 . 0 0 9 - 0 0 0 1 0 " 9 3 0 1 . 3 0 9 0 . 0 6 7 8 2 . 4 

-
0 . 0 RR 6 . 0 2 6 . 0 0 2 6 . 1 0 6 8 2 2 . 0 0 2 

M P B 

OUEI UROf-.S - - RB 10 . 0 0 3 D - 0 0 4 . 0 6 0 9 . 9 3 3 3 3 6 . 0 0 2 . 0 2 2 . 0 Rf i 9 . 0 1 1 . 8 0 1 1 . 8 5 1 1 6 3 . 6 7 1 M P B 

QUEt rl f iOf iS - - RB 1 2 . 0 0 SO . 0 0 1 6 . 7 3 5 1 9 . j . 4 0 2 3 5  2 0 9 9 8 . 7 3 3 . 0 Rf l 9 . 0 2 3 . 5 0 M 2 1 2 3 . 0 0 1 n r o 
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R EM 0 1 0 - -
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REM i i II 0 6 5 4 3 a 3 6 0 3 5 2 R B zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAm 5 0 . 0 0 M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA>*  H M - Cl.O Rf l 0 . 0 N K zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA:^ 4 RC 

R E M G I Q 0 6 5 -1 2 3 3 6 0 0 4 8 RB 3 2 . 0 0 4 0 . 0 0 5 . -1 0 0 1 4 . 2 4 0 3 6 0 0 . 0 4 1 2 - 9 — Cl.O Rf l 6 . 0 2 1 . 9 0 . 0 0 9 0 2 1 . 0 0 4 RC 
R EM TOO - - RB 12 . 0 0 5 0 . 0 0 2 . 4 0 0 1 2 . 8 4 0 3 6 0 . 0 3 4 2 1 . 0 Rf l 9 . 0 1 - 1 . 10 14 . 2 0 1 1 7 0 0 . 0 0 1 P.C 
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- BP 1 2 . 0 0 • 10 .00 1 . 3 0 0 I S . 2 0 0 2 3 2 2 . 0 1 4 1 - 2 4 3 . 0 Rf l 6 . 0 2 6 . 10 M 1 7 9 3 0 . 0 0 1 R M 

S A M A C R U Z 0 6 5 5 3 ? 3 0 0 6 0 3 D R P 9 . 0 0 3 1 . 0 0 2 . 3 1 0 2 1 . 0 6 0 6 6 0 . 0 3 4 - 3 6 . 0 Rf l 0 . 0 2 0 . 3 0 21 . 0 0 5 7 4 . 7 2 2 R P E - -RP 
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R S D 

S A M R L U Z I R 0 6 5 1 0 0 3 6 0 6 -1 9 Df iP • m 5 0 . 0 0 K H H 2 1 . 0 Rf l 0 . 0 M H M 1 R S D 

Sf ihTA LUZ) ft Qi 5 0 0 J 3 6 -1 9 3 3 ORP 1 2 . 0 0 - 4 0 . 0 0 1 3 . 4 3 3 1 3 8 0 . 0 1 3 2 - 8 2 1 . 0 Rf l 0 . 0 1 7 . 3 0 7 0 0 . 0 0 1 R S D 

S A N T A m z i f l 0 6 5 5 1 0 3 6 0 -1 2 0 D R P M 5 0 . 0 0 m H M 2 3 . 0 Rf l 0 . 0 4 1 . 0 0 H 1 RSD 
SAr-r f t LUZI FI 0 6 5 0 4 1 3 6 0 7 6 5 D R P 9 . 0 0 s o . oo zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA>: H M 2 1 . 7 RR 6 . 0 4 . 2 0 M 1 1 3 6 0 . 0 0 1 R S D 

s f i t r o L U Z i n 0 6 5 0 1 0 3 6 3 3 1 0 Df iP 1 2 . 0 0 4 0 . 0 0 1 . 3 5 0 1 4 . 1 7 3 8 0 3 . 0 6 3 . 0 2 2 . 7 Rf l 0 . 0 1 4 . 3 0 M 7 0 0 . 0 0 1 R S D 

Sf t Nr f l L U Z I B - 0 6 5 0 4 4 3 6 0 3 3 1 O R P 12 . 0 0 5 0 . 0 0 2 . 0 0 0 2 4 . 4 8 3 1 3 7 . 0 3 - 3 4 3 . 0 Rf l 6 . 0 M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAte {  8 7 5 . 0 0 1 R S O 

s f t w r f l L u z r n - - D P P m 6 0 . 0 0 M H * ! 3 . 0 RR 0 . 0 H H 1 RSD 
Sf t Nr f l L U Z I f i 0 6 5 1 2 6 3 6 5 6 1 3 D R P 5 0 . 0 0 M M ._ 0 . 0 Rf l 0 . 0 M kt H 4 RSD 
s f t u r f l r E R E j Z X N H f l 0 7 0 1 0 0 i  2 5 - J ? DRP 12 . 0 0 • '10.00 2 . 0 - 1 0 1 3 . 6 0 0 2 0 1 1 . 0 1 3 1 Fi 3 . 0 RH 1 0 . 0 1 7 . 0 0 H 7 7 0 . 0 0 1 RES 
Sf i Sr f l FEREZI NHA 0 7 0 6 0 ? 3 7 2 9 0 0 Df iP 1 2 . 0 0 5 0 . 0 0 2 . 3 3 0 9  m 7 6 0 3 0 0 . 0 4 0 - 6 1 . 0 RR 3 . 0 3 . 7 0 8 3 0 3 1 2 . 4 2 4 RES 
S f t i X f l n REZI NHA 0 7 0 1 2 5 3 7 2 0 1 3 D R P 10 . 0 0 3 0 . 0 0 2 . 3 0 0 7 . 4 9 0 -1 7 0 5 . 0 9 0 6 - ? 0 . 3 RR 9 . 0 7 . 9 0 8 0 0 7 5 1 . 0 0 1 RES 
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SC H 5 0 . 0 0 m M M M 2 1 . 0 Rf l 9 . 0 M M M 5 R P I - -RP 

Sf t Nr ,nHNGM EI Rf l - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA-- SC 1 2 . 0 0 5 U . 0 0 7 . 0 0 0 2 1 . -105 7 7 4 . 0 5 3 3 . 0 RR 0 . 0 2 6 . 2 0 2 6 2 3 1 0 6 3 . 0 0 3 R P I - RP 

Sf t Hr.nf t NC-UEI Rf i - - S C 12 . 0 0 5 0 . 0 0 7 . 0 6 0 1 2 . 3 6 0 4 1 8 . 0 7 3 - 9 2 3 . 0 Rf l 6 . 0 1 3 . 7 0 13 7 3 2 0 6 5 . 0 0 4 RPI - R P 

SflNT -M f lNGUEI Rf i 0 7 3 7 3 6 3 3 1 3 2 8 S C 1 2 . 0 0 -1 0 . 0 0 4 . 2 3 0 9 . 2 3 0 " 1 3 0 . 0 6 3 2 •  3 0 . 0 R H 6 . 0 2 0 . 7 0 2 1 . 0 0 1 1 1 0 . 4 6 s R P I - RP 
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S H I Gf l OI N H O 0 7 0 6 4 2 3 6 4 8 0 6 D R P M 3 0 . 0 0 w H H M 2 1 . 0 Rf l • 6 .0 M K M 4 RSD 
Sf t l Bf l D I NHH 0 7 0 T 1 0 3 6 0 -1 3 2 Df iP 1 .:•  . 0 0 3 0 . 0 0 M m H 3 3 . 0 Rf l 9 . 0 1 1 . 4 0 1 1 . 5 0 3 0 7 9 . 0 0 R E S 
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Sf t l t i l t i t M H U 0 7 0 3 4 7 3 6 4 6 0 3 Df iP 1 2 . 0 0 3 0 . 0 0 1 . 3 2 0 3 2 . 1 3 0 1 9 7 2 . 0 . 1 3 . 0 Rf l 6 . 0 3 9 . 4 0 3 9 . 5 0 6 3 3 0 . 0 0 1 RTF' 
SANr.GAKROl E ' i 0 7 2 3 1 0 3 7 0 9 . 5 2 I I I P w 5 0 . 0 0 y .  M M y t  1 . 0 Rf l 3 . Q H M 4 R P I - RP 
Sf tNT.GHRROl ES 0 7 i 0 4 3 3 7 0 7 1 3 Df iP 1 2 . 0 0 3 3 . 0 0 1 4 . 0 0 0 1 6 . 2 3 3 2 8 8 0 . 0 1 2 8 6 . 9 -5 1 . 0 Rf l 6 . 0 2 3 . 7 0 M 4 0 0 . 0 0 1 R P I - RP 
Sf t Hr .Gf t KROl ES 0 7 2 4 5 3 3 7 0 -1 3 2 Df iP 12 . 0 0 5 0 . 0 0 3 . 0 0 0 • 1 1 . 4 9 0 1 3 3 3 - 0 1 6 6 . 8 1 . 0 Rf l 3 . 0 3 0 . 2 0 3 r i . 3 0 5 7 1 . 7 0 5 R P I - RP 
Sf i Nr .Gf lRRCn E3 0 7 2 3 1 -9 3 7 0 3 0 0 O R P 10 . 0 0 4 0 . 0 0 6 . 2 0 0 9 . 0-15 -1 2 3 5 . 0 . 1 2 6 6 . 1 3 . 0 Rf l 9 . 0 2 6 . 6 0 26 •  7 0 6 4 6 . 5 7 5 RPI - R P 

5ANT .Gf lRROI ES 0 7 2 2 2 3 3 7 0 9 0 0 Df iP 1 2 . 0 0 5 0 . 0 0 5 . 7 0 0 2 1 . 0 1 5 2 4 0 0 . 0 1 0 1 1 . 0 Rf l 3 - 0 3 3 . 2 0 3 3 . 3 D 6 3 1 . 0 0 5 R P I - RP 
Sf tMr-Gf tRROTES 0 7 2 0 2 3 3 7 5 . 3 1 9 Df iP 1 2 . 0 0 5 0 . 0 0 6 . -1 0 0 1 4 . 0 1 0 1 3 -1 0 . 0 1 7 6 . 7- 2 3 . 0 Rf l 0 . 0 3 3 . 0 0 3 3 •  0 0 6 5 6 . 0 0 4 R P I - R P 

Sf t Nr.Gf iRROTES 0 7 2 2 1 3 3 7 5 3 4 4 D R P 1 2 . 0 0 3 0 . 0 0 7 . 3 8 0 1 2 . 2 2 5 6 5 -1 5 . 0 1 3 0 0 . 9 3 3 . 0 Rf l 6 . 0 2 0 . H 0 2 1 . 0 0 3 8 6 . 9 9 5 R P I - RP 
S A P E 0711106 3 0 1 6 3 4 R P H P 1 2 . 0 0 3 0 . 0 0 1 . 2 9 0 1 2 . 3 1 0 7 2 0 0 . 0 6 0 3 . 4 -> 1 . 0 Rf l 1 3 . 0 2 1 . 3 0 2 1 . 9 0 4 8 7 . 5 0 2 B P B 

S A P E 0 7 0 0 0 0 3 3 1 3 3 7 BPBP 1 2 . 0 0 4 ?. 0 0 2 . 3 9 0 1 5 . 2 8 0 2 0 6 0 . 0 1 0 9 . 8 2 . 0 Rf l 1 2 . 0 1 3 . 0 0 1 3 . 5 5 5 5 2 . 5 0 2 8P.B 

S A F E 0 7 1 0 1 0 3 -3 2 0 0 ? fiPBP 1 2 . 0 0 -1 2 . 0 0 5 . 7 6 3 1 4 . 2 9 0 9 9 0 . 0 1 1 6 . ]  1 . 5 Rf l 1 0 . 0 1 0 . 10 r t  1 3 4 0 0 . 0 0 1 GI B 
S . J . D O C f i R i R I 0 7 3 4 3 3 3 6 2 9 5 7 C V 1 2 . 0 0 3 0 . 0 0 3 . 2 8 0 9 . 3 6 0 • 1670 . 0 7 6 8 . 1 3 . 0 Rf l 1 2 . 0 1 3 . 4 0 1 3 . 5 0 5 6 0 0 . 0 0 2 H P B 

S . J. D O Cf i R I R l 0 7 2 8 1 7 3 6 3 6 2 9 CV 1 2 . 0 0 4 0 . 0 0 6 . 1 3 0 9 . 1 6 0 1 3 -1 8 . 0 4 4 4 •  9 3 . 0 Rf l 9 . 0 1 1 . 0 0 1 1 . 1 0 2 9 2 . 5 0 1 RTP 
S . J . DO Cf i K I R I 0 7 2 -1 1 0 3 6 3 3 0 2 c v 1 2 . 0 0 3 0 . 0 0 2 . 0 0 0 7 . 0 6 0 0 3 -1 0 . 0 9 9 6 . 4 2 3 . 0 Rf l 9 . 0 1 3 . 10 1 5 . 2 0 1 6 9 0 . 0 0 1 RTP 
S . J . D O Cf i R I R l 0 7 2 9 4 3 3 6 3 0 1 9 CV 1 2 . 0 0 4 0 . 0 0 5 . 0 0 0 1 3 . .315 3 1 3 0 . 0 2 2 6 . 6 3 2 . 5 Rf l 1 2 . 0 2 0 . 4 0 2 5 . 5 0 9 7 5 . 0 0 1 R T P 

S...I .DO Cf i R I R l 0 7 2 -1 0 2 3 6 2 9 2 2 ' CV 1 2 . 0 0 5 0 . 0 0 8 . 8 3 0 1 2 . 0 9 0 7 3 2 . 0 2 3 9 . 5 5 1 . 0 Rf l 0 . 0 1 1 . 9 0 1 2 . 0 0 2 7 2 0 . 0 0 1 ' RTP 
S. J. D O Cf i R I R l 071'JO 7 3 6 3 2 0 9 C V 

i ? . 0 0 3 0 . 0 0 7 . 4 6 0 2 2 . 1 0 0 4 3 6 . 0 2 9 . 3 1 . 0 Rf l 3 . 0 2 6 . ?3 2 6 . 8 0 3 -1 2 0 . 0 0 1 R T F 

S . J . 0 0 Cf i R I R l 0 7 2 0 0 0 3 6 3 3 0 3 c v r . 0 0 3 0 . 0 0 7 . 0 1 0 1 5 . 1 4 5 9 3 . 0 1 2 0 3 3 . 0 Rf l 1 0 . 0 16 . 10 1 6 . 2 0 1 6 5 7 . 0 0 1 R T F ' 

S . J. D O Cf i R I R l 0721.13 7 3 6 3 2 0 0 c v 1 2 . 0 0 5 0 . 0 0 3 . 0 0 0 9 •  : i 9 7 1 6 0 0 . 0 2 8 5 9 -_» 2 . 0 Rf l 6 . 0 9 . 9 0 1 0 . 0 0 6 1 0 5 . 0 0 1 R T P 
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S . J . DO CR R I R I 0 7 3 8 1 3 3 6 2 9 5 2 CV 1 2 . 0 0 4 0 . 0 0 6 . 7 3 0 1 1 . 2 4 0 - 1 6 7 0 . 0 1 0 4 1 - 2 3 . 0 Rf l 6 . 0 1 7 . 1 0 1 7 . 2 0 9 2 4 0 . 0 0 1 RPB 

S . J. D O CAR I R I 0 7 3 9 2 1 3 6 2 7 4 0 1 2 . 0 0 4 0 . 0 0 3 . 0 3 0 2 0 . 1 7 5 2 7 7 0 . 0 1 6 1 . 6 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 0 . 0 Rf l 3 . Cl 2 6 . 2 0 2 6 . 3 0 3 1 0 0 . 0 0 2 RPB 

S . J . DO CR R I R I 0 7 4 - 1 3 7 3 6 2 3 5 2 cv 1 2 . 0 0 3 0 . 0 0 2 . 0 2 5 6 . 4 8 5 1 3 3 0 . 0 2 9 S . 2 2 3 . 0 Rf l 0 . 0 6 . 7 0 6 . 8 0 • = 1 6 2 0 . 0 0 2 APB 

s . J . rio CAR I R I 0 7 2 G 5 0 3 6 3 0 1 9 cv 1 2 . 0 0 4 0 . 0 0 5 . 2 0 0 9 . 0 2 0 4 3 3 0 . 0 1 0 - 1 1 . - 0 . 0 Rf l 3 . 0 1 3 . 7 0 1 3 . 8 0 3 0 1 5 . 0 0 2 RTP 
S . J . D O CAR I R I 0 7 2 6 9 2 3 6 3 4 4 3 cv 1 2 . 0 0 4 0 . no 1 . 9 4 0 7 . 5 6 0 8 1 3 1 . 0 1 1 0 5 - 7 3 1 . 0 Rf l 2 . 0 2 2 6 0 K 1 9 7 5 . 0 0 1 R I P 
S . J . D O CAR I R I 0 7 3 2 0 0 3 6 3 2 2 0 cv 1 2 . 0 0 4 0 . 0 0 7 . 8 0 0 2 6 . 7 6 5 9 1 1 . o 4 8 - 2 - 0 . 0 Rf l 9 . Cl SI !  6 0 M 1 2 7 0 . 0 0 1 RPB 

S . J . D O CAR I R I 0 7 3 0 1 6 3 6 3 3 0 3 cv 1 2 . 0 0 5 0 . 0 0 5 . 7 0 0 1 0 . 2 1 5 2 3 0 . 0 5 0 . 9 3 6 . o- Rf l 1 2 . 0 1 2 . 2 0 M 2 7 0 0 . 0 0 1 RTF 
S . J . D O CR R I R I 0 7 3 0 1 6 3 6 3 3 0 3 cv M 3 0 . 0 0 M H M 3 6 . 0 Rf l 0 . 0 M H H 1 RTP 
S . J . D O CR R I R I 0 7 5 2 3 6 3 6 3 2 3 0 cv X 3 0 . 0 0 M K M H 2 . 0 Rf l 1 5 . Cl 2 4 . 0 0 2 4 . 0 5 M 1 ore 
S . J . 0 0 CAR I R I 0 7 2 1 1 0 3 6 3 0 5 2 cv 1 2 . DO 5 0 . no 6 . 3 7 0 7 . 3 1 5 2 2 5 . 0 2 3 0 . 8 3 1 . 0 Rf l 1 2 . Cl 7 . 7 0 7 . 7 5 3 1 1 1 . 3 1 1 RTP 
S . J . DO CR R I R I 0 7 5 2 1 3 3 6 2 9 - 1 9 cv 1 2 . 0 0 4 2 . no 3 . 9 3 0 1 0 . 2 1 U 3 3 1 2 . 0 3 1 4 . 8 3 1 . 0 Rf l 7 . 'Ii 1 3 . 9 0 1 1 . 0 0 2 4 1 . ' . 0 0 1 RPB 
S . J. D O CR R I R I 0 7 3 1 3 3 3 6 3 0 1 9 cv a .  0 0 5 0 . 0 0 1 1 . 7 0 0 1 . 9 . 9 7 0 4 7 0 . 0 5 ? . 1 2 3 . 0 Rf l 0 . 0 2 3 . 3 0 2 8 . 5 0 6 0 9 6 . 0 0 1 P. TP 
S . J . n o CR R I R I 0 7 2 9 4 3 3 6 3 0 3 2 cv 1 2 . 0 0 5 0 . 0 0 1 2 . 8 0 0 1 6 . 9 0 3 9 6 7 . 0 2 3 5 . 6 2 1 . 0 Rf l 9 . Cl 2 9 . SO 2 9 . . 9 0 3 7 1 3 . 0 0 1 RTF 
S . J . DO CR R I R I 0 7 4 3 1 0 3 6 3 1 2 9 cv 1 2 . 0 0 5 0 . 0 0 5 . 3 0 0 1 2 . 9 4 0 2 7 6 9 . 0 3 6 2 . 4 2 2 . 0 Rf l 0 . 0 3 - 1 . 8 0 3 5 . 0 0 2 4 2 2 . 0 0 1 RPB 
S . J . D O CR R I R I 0 7 5 - 1 1 3 3 6 2 8 3 2 cv M 3 1 . no H K H 3 2 . 0 Rf l 4 . Cl 1 0 . 5 0 1 0 . 6 0 M 1 RPB 
S . J . 0 0 CR R I R I 0 7 3 3 2 3 3 6 3 0 2 9 cv 1 2 . 0 0 4 0 . 0 0 4 . 1 0 0 2 8 . 0 2 0 1 3 0 9 . 0 0 3 • 6 . 2 6 . 0 R M 9 . 0 4 1 . 5 0 1 2 . 0 0 1 8 3 0 . 2 3 1 RPB 
SERRH 3RRHCf l -zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- cv H 3 0 . 0 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAK H H - 0 . 0 Rf l 3 . 0 3 8 . 4 5 3 8 . 5 0 M 2 RTF 
SERRH BRANCA 0 7 3 1 0 0 3 6 2 5 2 0 c v 3 . DO 3 0 . 0 0 4 . 0 0 0 1 5 . 0 2 0 1 0 0 . 0 1 3 . 0 2 1 . 5 Rf l 9 . 0 • * M M 1 RPB 

SERRf l BRANCA 0 7 3 1 0 3 3 6 4 0 1 2 cv 1 2 . 0 0 3 3 . 0 0 3 . 7 0 0 1 0 . 3 3 0 3 3 3 3 . o 3 0 8 . 9 4 0 •p Rf l 1 3 . Cl 1 4 . 4 0 1 4 . 1 5 3 0 2 5 . 0 0 3 RTF 
SERRH BRANC fl Oi 2 9 3 8 3 6 4 9 3 3 cv M 3 0 . no H M M 2 3 . 0 Rf l 6 . 0 2 3 . 2 0 2 8 . 2 5 M 2 RTF 
SERRf l BRANCA 0 7 2 7 2 1 3 6 3 1 : 1 0 0 C V 1 2 . DO 2 2 . ' 5 0 3 . 1 7 0 3 . 4 0 0 0 1 - 1 2 . 0 9 8 3 . 2 4 3 . 0 Rf l 4 . 0 1 1 . 7 0 M 2 1 7 0 . 0 0 1 RTF 
S E F . R O BRANCf l 0 7 3 3 3 0 3 6 3 1 2 0 cv 1 2 . 0 0 3 0 . 0 0 3 . 7 3 0 1 8 . 6 9 2 1 0 0 0 . 0 1 2 0 . 3 4 3 . 0 Rf l 6 . 0 2 9 . 0 0 2 9 . 1 0 4 0 5 0 . 0 0 2 R T P 

SERRH BRANCA 0 7 3 4 2 9 3 6 3 3 2 6 cv 1 2 . 0 0 3 0 . 0 0 1 . 7 - ' 1 0 8 . 3 7 9 2 9 7 . 0 4 4 . 7 
- 1 

1 . 5 Rf l 3 . 0 8 . 5 0 8 . 6 0 1 1 6 2 0 . 0 0 3 R T P 

SERRH BRANCA 0 7 3 0 4 3 3 6 3 7 1 0 cv 1 2 . 0 0 5 0 . 0 0 3 . 2 0 5 2 6 . 9 9 5 " 1 0 0 . 0 1 6 . 8 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA€- 1 . 5 Rf l 9 . Cl 2 9 . 3 0 2 9 . 0 5 6 8 0 0 . 0 0 1 APB 
SERRH BRANCA 0 7 3 3 5 4 3 6 4 1 - 1 4 cv 1 2 . 0 0 4 0 . 0 0 1 . 8 5 0 1 1 . 6 7 0 2 0 2 8 . 0 2 0 6 . 5 2 1 . 0 Rf l 1 2 . 0 1 1 . 0 0 1 1 . 1 0 7 9 2 0 . 0 0 1 RTP 
SERRH BRANCA 0 7 2 6 4 3 3 6 3 7 4 3 cv 1 2 . 0 0 3 0 . 0 0 2 . 1 5 0 3 5 . 3 1 5 7 2 0 . 0 2 1 . 7 2 1 . 0 Rf l 1 2 . 0 4 3 . 7 0 1 3 . 7 5 2 9 5 3 . 0 0 1 RTF 

S E R R A BRANCA 0 7 2 7 0 3 3 6 4 3 1 2 cv '  n 3 0 . 3 0 n * >. M - - 0 . 0 Rf l 0 . 0 M M M 2 RTF 
SERRf l BRANCA 0 7 1 0 0 0 3 6 4 4 2 6 cv 1 2 . 0 0 4 0 . 0 0 6 . 0 7 0 7 . 9 7 0 0 3 7 3 . o 2 3 2 ? . 9 3 3 . 0 Rf l 9 . 0 2 3 . 3 U M 1 3 9 0 . 0 0 1 RPB 
SERRH BRANCA 0 7 2 7 0 0 3 6 3 6 0 ? cv 1 2 . 0 0 4 0 . 0 0 0 . 9 0 0 1 3 . - 1 1 3 6 3 1 0 . 0 5 0 7 . 8 2 3 . 0 Rf l 6 . 0 1 6 . 6 0 K 2 0 7 0 . 0 0 i RTF 
SERRH BRANCA 0 7 2 7 0 6 3 6 3 3 0 0 cv 1 2 . 0 0 4 2 . 0 0 1 . 0 3 0 2 0 . 7 2 5 1 6 7 4 . 0 6 9 2 3 . 0 Rf l 0 . Cl 3 3 . 9 0 M 3 9 7 0 . 0 0 i RTF 
S E F Rf l BRANCA 0 7 3 0 1 0 3 6 3 3 2 9 cv 1 2 . 0 0 4 0 . 0 0 3 . 7 0 0 1 3 . 0 7 3 0 5 3 3 . 0 5 9 0 . •  2 3 . 0 Rf l 6 . 0 2 1 . 0 0 M 2 3 8 0 . 0 0 i R I P 
SERRH BRANCA . 0 7 3 2 4 2 3 6 3 9 4 5 cv 1 2 . 0 0 1 0 . 0 0 1 2 . 5 0 0 1 5 . 3 0 0 4 3 0 0 . 0 1 7 1 1 . 3 - 0 . 0 Rf l 0 . 0 2 5 . 3 0 M ' 1 2 6 0 . 0 0 i RTP 

SERRH BRANCA 0 7 3 3 1 0 3 6 3 9 1 9 cv 6 0 . uo i . H - Cl . 0 Rf l 6 . 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA••; M i RTF 
SERRf l BRANCA 0 7 3 2 1 3 3 6 3 7 0 6 cv 1 2 . DO 3 7 . 1 0 3 . 9 7 0 6 . 9 7 0 9 0 0 0 . o 3 0 0 0 . 0 1 . 0 Rf l 0 . 0 1 1 . 0 0 1 1 . 1 0 2 8 6 ? . 3 0 i RTF 
SERRH BRANCA Or 3 7 2 4 3 6 4 4 - 1 2 cv J 2 . 0 0 4 4 . 0 0 1 . 8 7 0 0 . 2 5 0 2 7 6 9 . 0 8 1 9 . 2 2 3 . 0 Rf l 0 . 0 1 3 . 3 0 1 1 . oo 3 0 0 3 . 1 0 i RPB 
SERRH BRANCA 0 7 3 3 4 3 3 6 4 6 2 3 cv 1 2 . 0 0 3 0 . no 2 . 9 0 0 6 . 0 2 0 1 2 8 0 . 0 1 1 1 . 9 3 6 . 0 RD 1 2 . 0 3 8 . 7 0 3 9 . 0 0 1 0 3 9 . 3 8 i RPB 
SERRH BRANCA 0 7 3 5 5 2 3 6 - 1 9 1 6 cv 1 2 . CIO 3 0 . 0 0 4 . 3 3 0 7 . 3 6 8 3 1 3 . 0 0 9 . 0 3 1 . 6 Rf l 0 . 0 1 0 . 0 0 1 0 . 3 0 - 2 7 2 1 . 0 0 i RPB 

S . J. ESP I N H AR AS 0 6 5 1 0 0 3 7 1 5 5 9 DRP 1 2 . 0 0 3 0 . 0 0 3 . 0 1 . 0 1 2 . 0 9 8 1 2 0 4 . 0 1 1 0 2 2 . 0 Rf l 6 . Ci 1 3 . 0 0 1 3 . 1 0 0 8 5 . 0 0 i RES 
S . J. ESP I N H AR AS 0 6 5 - 1 4 5 3 7 2 3 3 2 DRP 8 . DO SO. 0 0 4 . 0 ClO 1 4 . 6 8 0 2 1 1 . 0 2 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA' . a 2 9 . 0 F:fl 0 . 0 1 7 . 5 0 1 7 . 0 5 0 G 6 . 2 1 i RES 

S . J. ESP X N H R R AS 0 6 4 5 2 4 3 7 2 6 0 6 DHP •X 3 0 . 0 0 ;« H 3 4 . 0 Rf l 6 . 0 H i RF.S 
5 . J. E S P I N H A R A S 0 6 4 6 4 9 3 7 2 7 2 9 ORP 1 0 . DO 5 0 . 0 0 7 . 6 3 0 1 9 . 4 3 0 1 0 0 . 6 8 . 3 2 2 . 0 Rf l 9 . 0 1 7 . 0 0 1 7 . 0 5 8 3 3 . 0 1 . 4 RES 

S . J . E S P 1 NHARHS 0 6 4 - 1 3 2 3 7 2 9 3 9 DRP w 3 0 . 0 0 i-i K v .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA* }  

«- . 
3 . 0 Rf l 6 . 0 M H M 1 RES 

S . J. ES P I N H r i R f l S 0 6 4 9 3 6 3 7 2 3 1 5 DRP M 5 0 . uo H M m 4 2 . 0 Rf l 0 . 0 y 5 0 7 . 0 5 •K 1 RES 

S. J. ESP I N H AR AS 0 6 4 9 3 6 3 7 2 3 1 1 DRP *  3 6 . 0 0 H H M H 2 3 . 0 Rf l 0 . 0 M H i . 2 RES 

S. J. ESP I N H AR AS 0 6 4 9 3 6 3 7 2 3 1 5 DRP m 1 5 . 0 0 *  W m M 2 3 . 0 Rf l 6 . 0 7 . 0 0 7 . 0 5 H 1 RES 
5 . J. E S P I N H A R A S 0 6 5 1 4 1 3 7 2 6 4 6 DRP n 5 0 . 0 0 M m M 2 3 . 0 Rf l 0 . 0 H H H 6 RES 
S . J. ESP I N H AR AS 0 6 5 3 1 9 3 7 2 8 1 7 DRP 3 0 . 0 0 

;«! M M M 1 . 5 Rf l 3 . 0 K M 1 RES 
S . J . E S P 1 NHARA5 0 6 4 - 1 0 3 3 7 3 1 5 4 DRP m H O . 0 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA* X H z  1 . 0 Rf l 6 . Cl 4 7 . 0 0 M 1 RES 
S . J. E S P I N H A R A S - - DAP S O . 0 0 :*  m 2 3 . 0 Rf l 6 . 0 K M H 1 RES 
S . J . E S • 1 NHARHS 0 6 4 4 1 2 3 7 3 0 3 0 DRP 3 0 . no zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA:*  H H 2 2 . 0 Rf l 0 . 0 M M 1 RES 
S . J . E S PI NHARRS 0 6 3 4 0 6 3 7 2 0 5 5 ORP 1 2 . 0 0 4 0 . 0 0 3 . 1 6 0 1 9 . 0 0 0 2 4 0 0 . 0 1 0 1 . 6 3 3 . 0 Rf l 1 2 . 0 2 6 . 4 0 m 1 8 ? . . 1 1 1 RES 

S . J. ESP I N H AR AS 0 6 4 4 1 8 3 7 1 9 0 - 1 ORP 1 2 . DO 4 0 . 0 0 2 . 2 0 0 1 4 . 6 4 0 7 3 0 . 0 0 8 . 7 6 . 0 Rf l 0 . 0 1 7 . 3 0 1 7 . 1 0 1 5 0 , . 0 0 3 RES 
S . J. ESP I N H AR AS 0 6 5 1 2 7 3 7 2 4 1 6 DRF 1 2 . 0 0 3 0 . 0 0 2 . 2 0 0 6 . 0 6 0 1 2 0 0 0 . 0 2 7 0 2 . 3 3 . 0 Rf l 9 . 0 1 7 . 6 0 1 7 . 7 0 7 8 0 . . 0 0 3 RES 
S . J. ESP I N H AR AS 0 7 4 3 4 6 3 7 2 1 0 9 DRP 1 2 . DO 4 0 . 0 0 3 . 8 0 0 9 . 1 6 0 1 8 - 1 0 . 0 3 1 3 . 3 4 3 . 0 Rf l 1 2 . 0 1 0 . 9 0 1 1 . 0 0 3 9 0 . . 0 0 3 RES 

S. J. CORDEI ROS 0 7 1 8 1 5 3 6 3 4 3 ? CV m 3 0 . 0 0 H H M H <1 2 . 5 Rf l 0 . 0 M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA»: M 1 RTP 
5 . J.CORDEI RCiS 0 7 2 1 3 3 3 6 3 3 3 6 CV M 5 0 . 0 0 y  M H 2 1 . 0 Rf l 6 . 0 M Pi  M 1 RTP 
S . J . C O P . 0 E 1 R O S 0 7 2 - 1 3 0 3 6 4 3 2 5 cv 1 2 . nn 1 0 . 0 0 1 . 3 7 0 5 . 6 8 0 1 0 2 9 0 . 0 2 ? 0 0 . 8 3 3 . 0 Rf l 6 . 0 1 2 . 1 . 0 1 2 . 2 0 1 6 5 6 . . 0 0 1 RTF 
S. J. COR DE1 R O S 0 7 2 6 1 6 3 6 4 6 2 8 CV 1 2 . on 3 0 . 0 0 1 . 9 5 0 2 1 . 9 0 3 3 1 0 - 0 i f . . 3 - 0 . 0 Rf l 3 . Cl 2 - 1 . 9 0 2 5 . 0 0 1 8 7 0 . . 0 0 2 RTF-
S . J. COR D EI R OS 0 7 2 7 2 0 3 6 4 3 1 1 c v On . 0 0 m j» M 2 2 . 0 Rf l 0 . 0 H *  2 RTF 
S. J. COR DEI R OS 0 7 2 7 4 9 3 6 4 3 3 9 cv 3 0 . 0 0 m M M - i  

c 
3 . 0 Rf l 6 . Cl M H •71 RTF 
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M uni c i F > I o C o o r d . G«o gr -* f r t . P r o f . N .E N. D M-ax* c zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAV.  Esp Ma . O o b e r t F r a t . j r a ! i  Re .s .3 e c R B a c i a M uni c i F > I o 
L a t Long zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBACM ? C M ) Cl / h> Cl / hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA/ M? n • • f c  E-pCM:.! e r t t r . a da s Cng/ 1 5 

SAO rWI FOE 0 6 5 2 2 1 3 TO2 1 1 Df iP 1 2 . 0 0 3 0 . 0 0 4 . 3 1 . 0 3 5 . 3 4 5 0 4 7 . 0 2 ? . 3 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 0 . 0 RH 3 . 0 4 1 . . 9 0 M 1 3 2 . 0 0 1 RSD 

SAO Hf lf lCOE 0 7 0 0 1 3 3 7 0 101 DAP 3 0 . 0 0 N H M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 0 . 0 RH 3 . Cl M M M 2 RSD 

SAO HAHEDE 0 6 5 5 2 6 3 7 3 2 DAP - 1 2 . 0 0 3 0 . 0 0 3 . 9 0 0 2 6 . 6 8 0 2 3 2 . 0 1 1 . I 2 3 0 RD 6 . 0 3 0 . ,3 5 M 7 7 0 . 0 0 1 RSD 

SAO HAflE DE 0 6 5 .3 0 3 3 7 0 7 0 0 DAP 1 2 . 0 0 3 4 . 0 0 3 . 3 0 0 6 . 7 4 0 4 3 6 . 0 1 2 6 . 7 3 i . 0 RD 6 . o 7 . 7 0 M 1 0 1 5 . 0 0 1 RSD 

SAO M nr i f OE _ — DAP 1 2 . 0 0 4 0 . 0 0 3 . 9 4 0 1 4 . 6 4 0 3 1 3 0 . 0 5 4 9 - 1 1 3 . 0 RH 0 . 0 1 3 . 3 0 H 2 6 2 7 . 0 0 4 RSD 

SAO HArlEOE 0 7 0 0 1 3 3 7 0 3 4 5 O O P 1 2 . 0 0 3 0 . 0 0 3 . 3 0 0 1 7 . 4 0 0 3 1 4 . 0 3 ? . 0 1 3 . 0 RH 0 . 0 9 .  5 0 9 . 5 5 7 2 8 0 . 0 0 1 RSD 

SAO nii '-IEDE _ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
-

DAP 1 2 . 0 0 5 0 . 0 0 8 . 3 0 0 1 5 . 1 4 3 2 4 3 2 . 0 3 5 5 . 3 1 3 . 0 •  RH 0 . Cl 1 9 . 9 0 1 9 . , 9 5 6 4 9 . 0 0 1 RSD 

SAO t l f i r u OE 0 6 5 2 1 3 3 7 0 6 2 1 DAP N 5 0 . 0 0 M M H M 2 3 . 0 RH 0 . 0 M M M 1 RSD 

SAO HArlEDE 0 6 5 6 1 5 3 7 0 9 0 3 DAP 1 2 . 0 0 3 6 . 0 0 4 . 7 -1 0 7 . 9 3 0 3 7 8 9 . 0 1 1 3 0 . 1 2 1 . 0 RH 1 2 . 0 1 2 . 0 0 1 2 . 10 1 5 1 ? . 3 0 1 RSD 

SAO r l BI EOE 0 6 5 -1 0 5 3 7 0 3 3 7 DAP 1 2 . 0 0 4 3 . 0 0 2 . 4 0 0 9 . 6 6 0 9 0 0 . 0 1 2 4 . 0 2 0 . 1 RH 0 . 9 1 1 . 10 1 1 . 2 0 1 0 2 5 . 0 1 1 RSD 

SOLRUEA _ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- n e 1 2 . 0 0 3 0 . u o 1 . 9 0 0 1 4 . 3 0 0 1 0 70 . 0 8 5 . ?  2 3 . 0 RH 1 8 . 0 1 7 . 3 0 1 7 . ,9 0 2 1 7 0 0 . 0 0 3 RC 

SOLRHEA _ 
-

o e 1 2 . 0 0 4 2 . 0 0 3 . 5 5 0 3 1 . 4 7 0 6 1 0 . 0 2 1 . 8 

-
0 . 0 Rf l 3 . 0 2 1 . 7 0 2 1 . 7 5 3 5 2 5 . 0 0 2 RH 

SOLRHEA 
- -

KIB 1 2 . 0 0 5 0 . 0 0 2 . 4 0 0 1 2 . 7 2 0 .2 -13 . 0 2 3 . ? 2 0 . 5 Rf l 3 . Cl 1 1 . 15 N 2 0 8 0 3 . 0 0 6 RC 

SOLRHEA _ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
-

AB 1 2 . 0 0 1 0 . 0 0 5 .2 5 1 0 2 5 . 3 2 0 1 7 6 0 . 0 8 7 . 3 2 2 . 0 Rf l 6 . Cl 3 1 . 3 5 M 1 5 0 0 0 . 0 0 1 RC 

SOLRHEA _ - HE 1 2 . 0 0 3 0 . 0 0 0 . 3 3 0 1 0 . 2!50 3 2 . 0 8 . 3 2 3 . 0 Rf l 0 . Cl 1 0 . 1 0 M 1 0 0 8 0 . 0 0 1 RC 

S.JOSE CAI ANf l 0 7 1 1 5 2 3 8 1 7 3 6 S C M 5 0 . 0 0 M M 1 3 . 0 Rf l 0 . Cl 1 3 . 0 0 N M 1 R F I - H P 

S.JOSE CAI ANA 0 7 1 ' :. 16 3 3 1 0 2 3 SC M 3 0 . 0 0 M H >i M 3 0 . 6 RH 1 . 0 H pt  M 4 R P I -AP 

S.JOSE CAI ANf l 0 7 1 1 3 2 3 8 1 0 1 5 SC 1 2 . 0 0 1 0 . 0 0 7 . 0 0 0 9 . 4 6 0 0 3 0 . 0 3 3 7 . 1 1 3 . 0 RH 0 . 0 1 7 . ?0 17.  7 5 6 3 0 . 0 0 1 R P I -AP 

S.JOSE CAIRNA 0 7 1 6 5 3 3 3 2 3 2 2 SC 3 0 . 0 0 M H M M 1 3 . 0 RH 0 . 0 H H H 3 RPI -Fl P 

S.JOSE CAI ANA 0 7 1 2 1 9 3 3 1 9 0 3 SC ) 2 . 0 0 5 0 . 0 0 4 . 2 1.0 1 4 . 7 2 0 3 1 6 . 0 5 2 . 9 1 3 . 0 RM 6 . Cl 1 6 . 2 0 1 6 . 3 0 4 7 9 . 0 0 1 R P I -R P 

S.JOSE CAI ANf l 0 7 1 -1 3 3 3 8 1 3 1 1 SC 1 2 . 0 0 3 0 . 0 0 1 . 2 6 3 1 3 . 1-10 3 4 2 8 . 0 2 8 8 . 7 2 6 . 0 R H 0 . Cl 2 6 . 0 0 2 6 . 3 0 5 7 2 . 1 1 1 R P I -AP 

S. JUH O r i OR E 0 0 0 1 3 2 3 6 4 1 4 2 c v 1 0 . 0 0 3 3 . . 0 0 3 . 6 0 0 2 0 . 9 6 1 6 8 9 . 0 3 9 . 7 2 1 . 0 Rf l 0 . 0 3 2 . ?0 3 2 . 3 0 3 9 3 ? . 0 0 1 HPB 

S.JOAO TI ORE 0 3 0 6 1 6 3 6 3 8 2 3 c v 5 0 . n o M M H 3 1 . 0 RH 3 . Cl =. 2 APB 
S.SEB Ut lBUZE] RO 0 8 1 2 2 6 3 7 0 3 2 3 c v 4 . 0 0 3 0 . 0 0 2 . 2 3 C 1 4 . 9 10 1 6 3 0 . 0 1 2 8 - I 1 1 . 0 Rf l 1 2 . 0 1 7 . 10 1 7 . 2 0 1UFJ5 . 0 0 1 Ar e 

S.SEB UMBUZEIRO 0 8 0 9 3 2 3 , 0 3 0 9 c v 9 . 0 0 3 1 . 0 0 3 . 3 4 0 .3 6 . 6 2 0 2 8 0 . 0 8 . 1 2 1 . 0 RH 1 2 . 0 1 6 . 10 1 6 . 15 3 4 1 5 . 0 0 1 HPB 

S.SEB Ut lBUZEI RO _ - c v 1 2 . 0 0 3 0 . 0 0 4 . 5 3 0 1 0 . 5 1 3 3 3 2 9 . 0 8 7 . 7 2 3 . 0 Rf l 0 . 0 1 6 . 6 0 3 6 3 ' ' . 0 0 1 HPB 

S.SEB UHBUZEIRO _ - c v 1 2 . 0 0 4 0 . 0 0 3 . 2 0 0 . 1 1 . • 190 5 1 -1 2 . 0 6 2 0  ̂-s; . 1 3 . 0 Rf l 0 . Cl 1 1 . 4 0 3. 2 3 1 2 . 0 0 1 ARB 

S.SEB Ut lBUZEI RO _ - c v 1 2 . 0 0 3 0 . 0 0 1 0 . 3 0 0 1 9 . 3 3 0 9 6 0 . 0 1 0 6 . 1 1 1 . 0 Rf l 6 . 0 2 2 . 5 0 M 5 7 8 2 . 0 0 1 HPB 

S . S EB Uf lBUZEI RO 
- - c v 1 2 . 0 0 5 0 . 0 0 12 .. 8 0 0 1 6 . 4 9 0 1 6 3 6 . 0 4 4 3 . 1 2 1 . 0 Rf l 0 . 0 1 0 . 3 0 M 8 1 3 . 0 0 1 HPB 

S . S E B une uz Ei Ro -
- c v zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA« 3 0 . 0 0 M K H 2 ' 3 . 0 Rf l 6 . Cl 1 2 . 2 0 W M 1 HPB 

S.SEB Ur.BOZEIRO 0 8 0 6 5 6 3 .TI 5 1 8 c v 1 2 . 0 0 3 0 . 0 0 3 . 2 6 0 1 7 . 2 3 0 3 2 73 . 0 2 3 4 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™ 
3 1 . 0 Rf l 6 . Cl 1 9 . 5 0 1 9 . 6 0 1 6 7 5 . 0 0 1 HPB 

S.SEB Ut lBUZEI RO 0 8 0 2 3 6 3 7 0 1 1 8 c v 1 0 . 0 0 4 3 . 0 0 3 . 0 0 0 1 8 . 6130 1 2 0 0 . 0 7 6 . 5 3 1 . 0 Rf l 0 . Ci 1 8 . 3 0 1 9 . 0 0 • 1075 . 3 3 1 APB 
S.SEB OriBUZEIRO 0 8 0 7 1 6 3 7 0 6 0 5 c v 1 2 . 0 0 3 0 . 0 0 3 . 6 7 0 2 2 . 9 5 0 1 3 0 0 . 0 9 3 . 1 2 3 . 0 RD 1 2 . Cl M M 3-143 . 3 5 1 HPB 

SERRARIA _ — FJP 1 2 . 0 0 3 0 . 0 0 5 . 5 0 0 1 7 . 8 0 0 1 5 8 . 0 12 . 8 2 1 . 0 Rf l 6 . Ct 3 6 . 2 0 3 6 . 2 3 9 1 0 0 . 0 0 1 R M 

SERRARIA _ 
-

BP 1 2 . 0 0 3 0 . 0 0 0 . 5 0 0 2 9 . 1 3 0 13 5 3 . 0 4 6 . 6 2 5 . 0 Rf l 0 . 0 3 3 . 9 0 3 1 . 0 0 1 9 5 0 . 0 0 2 R H 

SERRARIA _ - BP 6 . 0 0 3 1 . 0 0 4 . 8 1 . 0 1 6 . 3 6 0 1 5 6 5 . 0 1.33 o 3 3 . 0 Rf l 6 . 0 2 1 . 5 0 2 1 . 5 2 3 6 7 1 . 1 8 1 RH 

SM I CENf E SERIDO 0 6 5 -1 2 9 3 6 2 3 2 2 S P 3 2 . 0 0 *  M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA»: H - 0 . o Rf l 2 . 0 1 0 . 0 0 1 0 . 0 5 1 RSD 

SMICENTE SERIDO 0 6 3 9 1 0 3 6 2 6 0 4 S P 6 . 0 0 3 0 . o n 4 . 7 4 0 
4 . 2 0 0 

1 2 . 5 9 5 9 1 . 0 12 . 0 2 1 . 0 Rf l 3 . 0 1 1 . 0 0 » 1 1 1 0 0 . 0 0 1 RSD 

SMICENTE SERIDO 0 6 5 4 1 1 3 6 2 2 0 6 SP 1 2 . u o 4 0 . o g 
4 . 7 4 0 
4 . 2 0 0 1 8 . 0 3 0 2 3 9 2 . 0 1 7 2 . 7 2 2 . 0 Rf l 1 2 . 0 3 0 . 0 0 K 1 2 1 6 0 . 0 0 1 RSD 

SMICENTE SERIDO 0 6 5 -1 5 7 3 6 2 7 0 3 •  S P w 3 0 . 0 0 M H M 2 1 . 0 Rf l 3 . 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAM M M 1 RSD 

SMICENTE SERIDO 0 6 3 1 5 3 3 6 3 1 .3 5 SP 1 2 . 0 0 3 1 . 0 0 1 . 0 3 0 3 4 .  4 3 0 2 0 0 0 . 0" 5 9 . 9 - 0 . 0 Rf l 9 . 0 1 6 . 3 0 •w 1 1 7 5 . 0 0 4 RSD 
SMICENTE SERIDO Oi >3 1 5 6 3 6 2 6 4 4 S P 1 2 . 0 0 4 0 . 0 0 3 . 7 0 0 2 2 . 3 6 3 3 6 0 0 . 0 1 9 1 . 7 2 3 . 0 RH 0 . Cl 2 9 . 0 0 *  3 8 7 6 . 0 0 i RSD 

S M ] C E H T E SERIDO 0 6 5 3 1 6 3 6 2 3 -1 9 SP 1 2 . 0 0 3 0 . o n 1 . 0 0 0 1 1 . 9 2 5 14 7 5 . 0 1 4 5 . 7 2 1 . o Rf l 0 . Cl 1 1 . 5 0 1 1 . 6 0 3 2 0 3 . 0 0 4 RSD 
SMICENTI SERIDO 0 6 5 -1 1 6 3 6 3 0 0 6 S P 1 2 . o u 3 0 . 0 0 2 . 4 • • iO 2 4 . 6 6 3 1 8 -1 0 . 0 ' 8 3 . 0 3 1 . o Rf l 0 . 0 1 3 . 3 0 1 6 . 0 0 1 1 9 3 . 18 1 RSD 

SMICENTE SERIDO 0 6 5 4 2 1 3 6 2 3 3 2 . SP 1 2 ; On 3 0 . n o 7 . 8 3 0 2 3 . 1 1 7 1 0 4 . 0 2 6 . 5 2 2 . 6 RH n . Cl 2 9 . 3 5 3 0 . 0 0 3 1 8 1 . 2 ? 1 RSD 

SMICENTE SERIDO .-

-
SP 1 2 . 0 0 6 0 . n o ? . 2 0 0 3 0 . 0 7 8 3 8 9 1 . 0 1 7 0 . 1 3 3 . 0 RH 0 . 0 5 6 . 2 0 5 6 . 5 0 3 5 4 5 . 15 4 RSD -

SERRfl GRANDE 0 7 1 4 5 2 .3 3 2 2 5 3 SC 1 2 . 0 0 4 0 .  0 0 3 . 1 4 0 2 2 . 2 2 3 3 6 0 0 . 0 1 8 3 . 6 1 . 0 Rf l 6 . Cl 3 0 . 2 0 M 3 1 5 . 0 0 1 R P I - A P 

SERRfl GRANDE 0 7 1 3 5 3 3 3 2 3 2 1 SC 2 . 3 0 5 0 . 0 0 4 . 0 0 0 5 . 4 2 0 1 5 . 0 3 1 . 7 3 1 . 0 Rf l 3 . o 1 . 10 M 2 1 6 . 0 0 1 R P I - A P 

SERRfl GRANDE 0 7 1 1 4 1 3 8 2 1 .3 ? SC 1 2 . 0 0 3 0 . 0 0 6 . 5 3 0 1 2 . 1 6 3 4 2 3 . 0 7 5 . 1 3 2 . 0 Rf l 3 . 0 1 3 . 10 H 5 8 5 . 0 0 4 R P I -H P 

SEf RA GRANDE 0 7 1 4 2 3 3 8 2 3 5 2 S C 5 0 . n o > H M 1 T zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• J i •  

0 Rf l 0 . 0 ' 2 0 . 3 0 2 0 . 3 5 5 1 6 . 0 0 2 R P I -H P 

SERRfl GRANDE - - S C 6 0 . 0 0 M H H H 2 3 . 0 Rf l 6 . Ci 1 7 . 7 0 1 7 . 8 0 2 R P I -AP 

SERRfl GRANDE 0 7 1 2 4 2 3 8 2 4 -1 6 SC 3 0 . 0 0 i-i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA* .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
>: H 3 3 . 0 Rf l 0 . 0 H *  1 R P I -AP 

SSEB.LAG.ROCf l - - DP »: 3 0 . 0 0 M H mi  2 3 . 0 Rf l 9 . 0 1 7 . 5 0 1.7. 6 0 M 2 Rri 

SOUSfl 0 6 3 5 4 9 3 8 1 9 .1 0 DAP 2 1 . 0 0 5 0 . 0 0 0 . 2 3 0 1 0 . 4 5 0 1 7 2 . 0 16 . 8 0 . 0 RD 2 . 0 2 9 . 0 0 2 9 . 10 8 6 1 . . 7 3 2 R P E - A P 

SQUSfl 0 6 3 6 2 6 3 8 1 6 5 6 DAP 1 2 . DO 4 3 . 0 0 1 0 . 5 0 0 1 7 . 3 7 0 4 2 0 . 0 6 1 . 1 3 3 . 0 RH 0 . 0 1 9 . 5 0 M 2 0 7 5 , . 0 0 1 RPE-AP 

SOUSfl 0 6 3 9 0 0 3 :3 0 5 5 6 DAP 1 2 . 0 0 5 u . 0 0 3 . 2 4 3 2 3 . 5 3 4 3 0 2 . 0 1 1 . 9 2 7 . 0 Rf l 0 . 0 2 3 . 0 0 2 8 . 3 0 M 2 R P E - A P 

SOUSfl 0 6 5 0 3 6 3 8 0 7 1 3 DAP 1 2 . 0 0 4 0 . 0 0 2 . 1 3 0 1 7 . 5 0 0 2 0 9 3 . 0 1 3 6 . 2 1 1 . 0 Rf l 0 . 0 1 9 . 6 0 H 6 8 0 . . 4 7 1 RPE-AP 

SOUSfl 0 6 3 8 1 0 3 8 0 6 4 4 DAP 1 2 . 0 0 5 U . 0 0 3 . 0 OH 1 7 . 7 3 5 2 0 7 . 0 1 1 . 0 3 6 . 0 RH 2 1 . Cl 1 8 . 10 1 8 . 2 0 1 6 0 8 , . 0 0 3 RPE-HP 

T;:: J Ki ' i  r>n 0 7 1 6 0 3 3 7 1 2 2 4 s r 3 .2 . 0 0 4 0 . 0 0 1 2 . 6 4 0 2 9 . 4 9 0 3 8 9 . 0 2 3 . 1 2 1 . 0 Rf l 3 . Cl 3 1 . 3 0 3 1 . 8 5 7 8 6 , . 0 0 1 RES-

r e i K E i R f l 0 7 1 7 1 9 3 7 2 3 4 7 1 0 . 0 0 3 0 . o n 8 . 3 O0 1 5 . 0 4 0 1 6 5 . 0 2 1 - 3 3 3 . 0 Rf l 0 . Cl 1 7 . 4 0 1 7 . 4 5 9 0 0 . . 0 0 - 1 RES 



H u m c izyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA pi o Co o r d . < j ' a o g r a f 
Lo n g 

r b P r o f . NzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA.E N. 0 V . E i P H.3ri-t::o Ccb-5 r t F r a t u r a 3 R e s . S e c R El-aci a H u m c i pi o 
L a t 

j ' a o g r a f 
Lo n g CFO c»o C* > OO a / n o Cl / h . -VO f l a t : E-5-p'Cn i> Cn g/ 1 ) 

TEI KEI R A 0 7 1 7 0 0 3 7 1 2 0 3 s r 12.00 5 0 . 0 0 1 2 . 7 0 0 1 6 . 7.35 1 0 2 5 . 0 2 5 4 . o A 1 . 0 RV 3 . 0 1 7 . 5 0 1 7 . 6 0 6 6 4 . 0 0 1 RES 
TEI KEI R n 0 7 1 5 5 8 3 7 0 3 4 0 s r 1 2 . 0 0 5 0 . 0 0 3 . 6 0 0 1 2 . 8 3 2 2 6 0 . 0 2 3 . 4 3 . 0 RH 0 . 0 2 4 . 6 0 2 4 . 6 5 1 3 1 2 . 5 0 1 R E S 

SOLEDAOE 0 7 0 7 3 0 3 6 2 3 5 1 c v 12.00 4 0 . 0 0 5 . 4 0 0 1 3 . 1 1 0 2 6 8 0 . 0 3* 17 - 6 2 3 . 0 RH 6 . 0 13 . 7 0 18 . 8 0 1 0 1 0 0 . 0 0 1 R T P ' 

SOLEDH OE 0 7 0 7 1 3 3 6 2 2 2 1 c v H 5 0 . 0 0 M M H M 3 2.0 Rf l zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- j  . 0 2 1 . 3 0 2 1 •  >35 2 2 7 5 0 . 3 0 1 R T P 

SOLEDAOE 0 7 0 3 1 6 3 6 2 3 3 0 c v 1 2 . 0 0 3 0 . 0 0 4 . 2 7 0 1 1 . 3 6 0 5 1 4 2 . 0 6 7 7 . 2 1 . 8 Rf l 2 4 . 0 1 5 . 0 0 1 5 . 10 1 3 9 7 3 . 0 0 1 RTP 
SOLEDAOE 0 7 0 6 1 6 3 6 2 2 4 6 c v 1 2 . 0 0 5 0 . 0 0 3 . 9 0 0 1.2. 9 1 3 2 7 7 . 0 3 0 . 7 2 1 . 7 Rf l 6 . 0 1 3 . 9 0 N 1 2 3 5 . 0 0 1 RTP 
5 0 1 EDfiOE 0 7 0 4 1 5 3 6 2 3 2 6 CV 8 . 0 0 5 0 . 0 0 3 . 0 4 0 2 7 - 4 7 0 7 2 0 . o 2 9 . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

- 0 . 0 Rf l 9 . 0 2 3 . 3 0 2 8 . 9 0 6 8 0 0 . 0 0 2 RTP 
SOLEDAOE 0 7 0 0 5 6 3 6 2 6 0 2 c v 3 2 . 0 0 4 5 . 0 0 3 . 4 4 0 1 0 . 3 7 0 8 1 3 . 0 1 1 8 . 0 1 1 . 3 Rf l 9 . 0 3 . 10 8 . 3 0 9 4 4 . 7 0 I RTP 
SOLEDADE 0 7 1 1 2 3 3 6 2 5 3 2 c v 1 2 . 0 0 4 0 . 0 0 3 . 6 3 0 1 4 . 3 1 0 3 2 1 0 . o 2 8 9 . 8 ' 2 1 . 0 Rf l 3 . 0 1 4 . 9 5 15 .0 0 1 0 2 0 0 . 0 0 I RTF 
SOLEDAOE . 0 7 0 8 5 0 3 6 1 4 1 5 c v 1 2 . 0 0 5 0 . 0 0 3 . 3 3 0 1 3 . 2 9 0 3 7 5 . 0 4 7 . 2 2 1..0 Rf l 2 . 0 1 1 . 4 0 1 1 . 5 0 1 6 7 5 0 . 0 0 i R T P 

SOLEDADE 0 7 0 9 2 2 3 6 1 7 5 2 c v 3 . 0 0 5 0 . 0 0 5 . 5 7 5 13 . 9 1 0 9 7. 0 1 1 . 6 2 1 . 5 Rf l 0 . 0 9 . 1 0 9 . 15 8 3 0 0 . 0 0 I R l P 
SOLEDAOE 0 7 0 2 1 2 3 6 1 9 5 2 c v 1 2 . 0 0 5 0 . 0 0 2 .. 7 0 0 1 2 . 5 2 5 3 4 1 . 0 3 4 . r 3 2.0 Rf l . 0 1 3 . 3 0 H 5 7 6 . 0 0 4 RTP 
SERRA REDONDA _ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA_ P B 1 2 . n o 5 0 . 0 0 8 . 6 7 0 1 3 . 7 9 0 1 5 5 8 . o 3 0 4 . 3 r r  1..0 Rf l 1 2 . 0 1 1 . 9 0 M 3 2 7 3 . 0 0 1 MP 
SLIDE 0 7 3 9 2 9 3 7 5 7 5 2 c v 1 2 . 0 0 4 0 . 0 0 3 . 3 3 0 1 0 . 9 7 0 2 0 6 0 . 0 2 8 9 . 3 3 1 . 0 Rf l 9 . 0 1 4 . 3 0 1 4 3 5 9 1 0 . 0 0 2 APB 
S U H E 0 7 3 8 0 2 3 6 5 3 0 1 c v Ml 5 0 . 0 0 M M, H M 2 3 . 0 Rf l . 0 M H M 2 APB 
S U H E , 0 7 3 3 5 1 3 6 4 9 5 4 c v H 5 0 . 0 0 K M M 2 0 . 5 Rf l . 0 M M M 2 APB 
SUHE 0 7 3 7 0 0 3 6 5 8 16 c v 12. 0 0 3 9 . 0 0 4 . 9 3 5 2 7 . 2 1 5 2 4 8 2 . 0 1 1 1 . A 6 0 . 5 Pf l 3!.' . 0 3 3 . 2 0 3 3 . 2 5 2 5 1 6 . 0 0 1 APB 
S U H E 0 7 3 9 2 0 3 6 5 7 4 5 c v 1 2 . 0 0 5 0 . 0 0 4 . 3 0 0 1 3 . 9 9 1 1 5 6 5 . 0 1 6 2 . 0 2 1..0 Rf l . 0 1 7 . 0 0 1 7 . 10 5 6 1 0 . 0 0 1 APB 
SUtlE 0 7 3 9 4 6 3 6 5 3 2 3 c v 1 2 . 0 0 4 0 . 0 0 2 . 7 0 0 1.7. 3 0 7 43110. 0 3 2 8 . 6 2 1 . 0 Rf l 6 . 0 2 4 . 9 0 2  ̂ . 9 5 3 3 5 0 . 0 0 1 APB 
S U H E 0 7 3 5 3 2 3 6 5 3 1 8 t v 1 2 . 0 0 4 0 . 0 0 4 . 5 3 0 1 7 . 3 0 0 2 7 3 7 . 0 2 1 4 . 7 2 2.0 Rf l 15 . 0 1 6 . 2 0 H 9 3 0 . 0 0 1 APB 
S U H E 0 7 4 1 5 9 3 6 5 1 2 3 c v 1 2 . 0 0 4 0 . 0 0 3 . 6 70 1 7 . 7 8 0 2 6 3 7 . 0 1 8 6 . 9 — 0 . 0 Rf l 1 2 . 0 1 7 . 0 0 W 1 2 2 4 . 0 0 1 APB 
S U H E 0 7 3 3 4 9 3 6 5 0 2 6 c v 1 2 . 0 0 5 0 . 0 0 1 . 7 9 0 1 0 . 2 8 3 4 5 0 . 0 53* . 0 

-
0 . 0 Rf l 0 . 0 3 . 3 5 H 3 1 6 5 . 0 0 1 APB 

SUHE 0 7 3 7 1 0 3 6 5 9 2 4 c v 12.00 5 0 . 0 0 3 . 4 2 0 1 0 . 1 6 9 1 4 4 . 0 2 1 . 3 3 3 . 0 Rf l 9 . 0 1 2 . 3 0 1 2 . 3 5 1 2 0 0 . 0 0 4 APB 
SUIlE 0 7 1 2 5 2 3 7 0 1 1 6 c v 9 . 0 0 3 1 . 0 0 3 . 0 0 0 9 . 9 3 5 4 3 6 . 0 6 2 . 7 2 1 . 0 Rf l 9 . 0 1 2 . 5 0 12 . 3 5 5 6 6 . 0 0 1 Or B 
S U A E 0 7 3 6 1 9 3 6 5 9 0 0 c v H 3 1 . 0 0 H H M 2 4 . 0 Rf l 9 . 0 3 2 . 3 0 3 2 . 3 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA•  1 ARB 
S U H E 0 7 3 3 0 3 3 7 0 1 2 0 c v 1 2 . 0 0 3 0 . 0 0 7 . 6 2 0 1 3 . 8 3 0 1 7 1 4 . 0 2 7 6 . 0 2 1 . 0 Rf l 6 . 0 1 7 . 7 0 17 . 8 0 1 3 7 6 . 6 9 1 APB 
sunE 0 7 3 1 0 9 3 7 0 2 3 9 c v 3 0 . 0 0 H H M M 2 2 . 0 RD 5 . 0 3 . 7 0 9 . 0 0 M 1 APB 
SUHE 0 7 3 7 2 9 3 7 0 0 1 9 c v 12.00 5 0 . 0 0 6 . 6 0 0 1 3 . 7 3 7 2 3 7 0 . 0 3 5 9 . 1 2 1 . 0 RO 1 2 . 0 1 3 . 5 0 14 . 0 0 1 2 0 7 . 9 5 1 APB 
SUHE 0 7 3 7 5 3 3 6 5 2 2 3 c v 1 2 . 0 0 5 0 . 0 0 2 . 5 7 0 1 0 . 5 3 5 7 5 1 2 . 0 9 4 6 . 9 2 3 . 0 RV 6 . 0 17 . 7 0 18 . 0 0 3 6 5 5 . 6 5 1 APB 
SUHE 0 7 3 2 4 5 3 6 5 9 5 ? c v 1 . 4 4 5 0 . 0 0 3 . 9 3 0 1 2 . 5 3 5 3 3 4 8 . 0 3 9 0 . 0 2 4 . 5 Rf l 0 . 0 1 7 . 0 0 1 7 . I D 2 6 2 1 . 1 6 4 AF B 
SUHE . 0 7 4 1 1 7 3 6 5 9 2 1 c v 1 . 4 4 3 0 . 0 0 2 . 6 0 0 5. 0 7 1 2 7 2 7 . 0 1 1 0 3 . 6 3 3 . 0 Rf l 0 . 0 1 3 . 0 0 H 2 6 9 0 . 0 0 4 APB 
T H C I H R 

-
_ CUR 6 . 0 0 3 0 . 0 0 3 . 9 3 0 1 2 . 6 9 3 9 2 . o 1 0 . 5 3 1 . 0 Rf l 2 . 0 14 . 3 0 1 4 . 4 0 1 5 1 2 . 0 0 1 RC 

Tf lFEROA 0 7 1 4 1 3 3 6 5 6 0 3 c v 1 0 . 0 0 5 0 . 0 0 7 . 0 0 0 8 1 7 7 6 3 . 0 4 5 . 5 2 3 . 0 Rf l 0 . 0 3 6 . 6 0 3 7 . 0 0 7 7 0 1 . 7 3 2 RTP 
Tf lFEROH 0 7 1 3 3 2 3 6 5 1 4 1 c v 5 1 . 3 0 H H H 2 3 . 0 Rf l 0 - P 2 1 . 3 0 2 1 . 6 0 M 4 RTP 
TAPEROA 0 7 1 7 1 0 3 6 5 9 3 2 c v 1 2 . 0 0 3 0 . 0 0 3 . 4 0 0 i i . 0 6 7 2 1 3 1 . 0 2 8 4 . 5 2 1 . 0 Rf l 6 . 0 M 1 5 5 1 . 0 0 4 RTP 
TAPEROA 0 7 0 7 5 0 3 6 4 6 0 9 c v M 5 0 . 0 0 H H M 2 2 . 0 Rf l . 0 M !*  M 1 RTP 
T AF EROH 0 7 0 9 0 6 3 6 4 7 12 c v 1 2 . 0 0 5 0 . 0 0 6 . 1 0 0 2 4 . 4 3 5 535. 0 3 2 . 0 2 3 . 0 Rf l 6 . 0 3 2 . 10 M 5 7 1 2 . 0 0 1 RTF 
TAPEROA 0 7 1 6 3 6 3 6 4 7 3 1 c v 1 2 . 0 0 3 0 . 0 0 1 . 7 0 0 1 ? . 2 2 0 3 0 0 . 0 1 9 . 3 2 6 . 0 Rf l 18 . 0 1 9 . 9 0 M 1 3 6 0 0 . 0 0 1 RTP 
TAPEROA 0 7 1 3 2 3 3 6 4 5 1 0 c v 1 2 . 0 0 4 0 . 0 0 4 . 5 0 0 1 1 . 3 8 0 2 1 1 7 . o 3 0 7 . 7 3 3 . 0 Rf l 1 2 . 0 1 1 . 0 0 1 1 . 1 0 6 5 0 0 . 0 0 4 RTP 
TAPEROA 0 7 2 0 4 6 3 6 4 9 0 5 c v 1 2 . 0 0 3 0 . 0 0 3 . 1 0 0 9 . 8 7 0 6 0 6 . 0 8 9 . 5 2 2 . 0 Rf l 1 2 . 0 1 0 . 6 0 10 . 6 5 1 6 0 3 . 0 0 1 RTP 

TAr EROA 0 7 1 5 2 2 3 6 5 3 0 4 c v 1 2 . 0 0 3 0 . 0 0 3 .8 1.0 1 9 . 3 6 0 3 1 4 . 0 3 3 . 0 2 3 . 0 Rf l 6 . 0 2 2 . 15 2 2 . 2 0 1 2 7 3 . 0 0 1 RTP 
TAPEROA 0 7 1 4 5 3 3 6 5 7 2 7 c v 1 2 . 0 0 4 0 . n o 4 . 3 0 0 2 1 . 0 6 0 1 2 2 0 . 0 7 2 . 8 3 . 0 Rf l 6 . 0 2 6 . 10 2 6 .20 3 3 D 0 . 0 0 g RTP 
TAPEROA 0 7 1 0 5 2 3 6 5 6 3 7 c v 3 0 . 0 0 M H N M 2 3 . 0 Rf l 0 . 0 M M M 2 RTP 
TArEROA •  0 7 1 8 1 9 3 6 4 3 5 5 c v 9 . 0 0 3 0 . 0 0 3 . 3 9 0 2 3 . 8 0 0 1 3 4 6 . 0 9 1 . 3 2 3 . 0 Rf l 1 3 .0 " 3 2 . 1 0 3 2 . 2 0 5 6 1 5 . 0 0 1 RTP 
TAPEROA 0 7 1 8 5 0 3 6 5 1 2 3 c v 1 2 . 0 0 5 0 . 0 0 2 . .5 1 .0 1 3 . 9 6 0 1 3 5 8 . 0 1 1 3 . 6 -bi 3 . 0 Rf l 9 . 0 1 2 . 7 0 12 . 8 0 2 6 4 1 . 0 0 1 RTP 
TAPEROA 0708 -15 3 6 4 3 3 7 c v 1 2 . 0 0 5 0 . 0 0 2 . 2 0 0 1 ?. 1 0 0 5 1 4 . 0 3 4 . 5 2 1 . 0 Rf l 0 . 0 19 . 3 0 19 . 5 5 1 6 2 5 0 . 0 0 1 RTP 
TAPEROA 0 7 1 2 5 6 3 6 4 3 3 5 c v 1 2 . 0 0 5 0 . 0 0 4 . 4 3 6 1 8 . 9 9 0 9 0 0 . 0 6 2 . 0 4 0 . 7 Rf l 9 . 0 7 . 8 0 i . 8 5 8 1 2 . 5 0 6 RTP 
TAPEROA 0 7 1 3 3 9 3 6 1 0 0 9 c v 1 2 . 0 0 5 0 . 0 0 1 0 . 7 3 0 1 9 . 2 ?? 1 0 0 0 . 0 1 1 ? . 3 4 1. . 5 Rf l . 0 2 0 . 7 0 2 0 . 7 5 1 1 0 5 0 . 0 0 o RTF' 
UIF.AUHA 0 6 3 0 3 6 3 3 1 8 4 1 SC 1 2 . 0 0 3 0 . 0 0 1. 6 0 0 7 . 200 1 4 0 8 . 0 2 5 1 . 4 2 2 . 0 Rf l 9 . 0 7 . 3 0 7 . 4 0 5 2 3 . 0 0 4 RPE- • H P 

UIRAUNA 0 6 2 8 2 6 3 3 1 9 3 2 SC 1 2 . 0 0 5 0 . 0 0 4 . 6 3 0 1 4 . 9 10 5 0 7 . 0 4 9 . 9 2 1 . 8 RH 6 . 0 1 6 . 0 0 16 . 0 5 5 9 1 . 0 0 1 F: PE- AP 
IJI RAUNA 0 6 3 2 4 1 3 8 2 1 0 0 5C 1 2 . 0 0 • 10 . 0 0 1 . 2 3 0 1 5 . 7 3 0 1 5 7 0 . 0 1 0 3 . 4 3 . 0 Rf l 9 . 0 19 . 0 0 M 4 53 . 0 0 2 RI-'E- A P 

UIRAUNA 0 6 2 7 4 5 3 8 2 5 2 4 SC M 3 0 . 0 0 H M M M 3 2 . 0 RH 6 . 0 M H 2 RPE- AP 
UIRAUNA 0 6 2 8 0 0 3 3 2 2 1 3 SC H 3 0 . 0 0 M M 2 1 . 0 Rf l 0 . 0 1 9 . 0 0 K M i R ' P E - • AP 
UIRAUNA 0 6 2 3 3 6 3 8 3 5 2 6 SC 12.00 3 0 . 0 0 0 . 7 0 0 1 6 . 8 5 0 3 0 0 . 0 1 8 . 6 2 1 . 0 Rf l 0 . 0 1 7 . 5 0 M • ^3 0 -0 0 2 RPE- HP 
UIRAUNA 0 6 3 4 0 0 3 8 1 9 1 5 SC 12.00 3 1 . 0 0 0 . 6 6 0 3 3 - 7 0 0 1 0 2 3 . 0 3 1 . 1 3 . 0 Rf l 2 7 . 0 4 6 . 4 0 M 5 2 0 . 6 0 2 RPE- HP 
UIRAUNA 0 6 2 5 5 6 3 3 3 3 3 6 SC M 5 0 . 0 0 M M M M 2 3 . 0 R H 9 . 0 M H M 2 RPE- AP 
UIRAUNA 0 6 3 1 5 5 3 8 2 0 0 3 SC M 3 0 . 0 0 M H H 2 3 . 0 Rf l 6 . 0 *  !* •  M 2 RPE - HP 
UIRAUNA 0 6 3 3 5 ? 3 8 2 1 0 0 SC H 3 0 . 0 0 M H 1. M 2 3 . 0 Rf l 0 . 0 2 2 . 6 0 • "' M 2 RPE- AP 
UIRAUNA 0 6 2 3 0 0 3 3 2 0 3 2 SC 12.00 5 0 . 0 0 2 . 6 0 0 2 4 . 7 7 0 2 7 1 . 0 1 2 . 2 2 1 . 0 Rf l . 0 2 7 . 3 0 K H i RPE- AP 
UI FAUNA 0 6 2 6 0 3 3 3 2 3 1 6 SC 12.0 0 3 0 . 0 0 4 . 1 1 0 1 9 . 8 4 6 3 4 9 . o 2 2 . 2 2 6 . 0 Rf l o . 0 2 4 . 7 0 2 5 . .00 1 1 2 2 . 3 3 4 RPE- AP 
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