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I ABSTRACT 

The Sweet Lake geopressured-geothermal  p r o s p e c t  i s  l o c a t e d  

i n  n o r t h e r n  Cameron P a r i s h ,  Lou i s i ana  i n  T . 1 2  S . ,  R. 7 W .  and 

T. 1 2  S. , R. 8 W .  approxi-mately 10-15 m i l e s  s o u t h  of Lake C h a r l e s .  

The r e g i o n  i s  charac: ter ized by Cenozoic sand  and c l a y  

d e p o s i t s  of  g e o s y n c l i n a l  t h i c k n e s s  and d i f f e r e n t i a l l y  u p l i f t e d  

s a l t  s t r u c t u r e s .  The pr imary  geopressured-geothermal  a q u i f e r  i s  
t h e  "Miogyp" sand of t h e  Camerina zone (Upper F r i o  fo rma t ion  of 

Oligocene-Miocene age )  . 
The main p r o s p e c t  is, l o c a t e d  i n  a b a s i n  on t h e  n o r t h  f l a n k  

of t h e  Hackberry-Big Lake-Sweet Lake s a l t  r i d g e .  I n t e r p r e t a t i o n  

of 2 7  m i l e s  of  seismic l i n e s  and 1 7  deep  w e l l  l o g s  l o c a l i z e s  t h e  

p r o s p e c t  i n  a b a s i n  w i t h  n o r t h w e s t e r l y  d i p  i n  a graben  between 

e a s t - w e s t  f a u l t s  converg ing  eastward. 
Aqui fer  dep th  r anges  from 1 4 , 0 0 0  t o  1 8 , 0 0 0  f e e t .  N e t  sand 

t h i c k n e s s  exceeds 400  f e e t  w i t h  2 2 %  p o r o s i t y .  Temperatures  r ange  

from 280°F. ( c o r r e c t e d )  a t  1 4 , 0 0 0  f e e t  t o  350°F. a t  18,000 f e e t .  

Geopressures  occur  below 9 , 0 0 0 - f e e t  w i t h  mud w e i g h t  e q u i v a l e n t s  

i n  t h e  sand  from 1 2  t o  13  pounds p e r  g a l l o n .  N e t  sand  volume of 

one c u b i c  m i l e  i s  estimatled i n  t h e  area mapped. 
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I1 INTRODUCTION 

The Sweet Lake geopressured-geothermal  p r o s p e c t  i s  s i t u a t e d  

mainly i n  T . 1 2 S . ,  R . 7  and 8 W  i n  n o r t h e r n  Cameron P a r i s h  i n  South- 

wes te rn  Lou i s i ana .  The proposed d r i l l s i t e ,  i n  t h e  e a s t e r n  por- 

t i o n  of t h e  p r o s p e c t ,  is  15 m i l e s  s o u t h - s o u t h e a s t  of Lake C h a r l e s  
and 1 8  m i l e s  n o r t h - n o r t h e a s t  of Cameron. 

map d e p i c t i n g  t h e  s t u d y  area. 
F ig .  1 i s  a r e g i o n a l  

F I G U R E  1: DRILLSITE LOCATION I N  S W  L O U I S I A N A  

The p r e s e n t  s t u d y ,  funded by t h e  U.  S. Department of Energy 
i s  des igned  t o  de te rmine  t h e  s u i t a b i l i t y  of t h e  s i t e  f o r  a 
geopressured-geothermal  t es t  w e l l ,  as proposed by Magma Gulf 

Company i n  1 9 7 6 .  
/ 
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I11 REGIONAL GEOLOGICAL SETTING 

During the Cenozoic Era the continental margin of south- 
western Louisiana has progressively built Gulfward through 
processes of sedimentation. The upper slope and outer shelf 
are normally characterized by instability with a tendency to form 
gigantic slumps. Simultaneous sedimentation results in contem- 
poraneous growth faults with abnormally thick deposits of deeper 
water facies on the basin side contrasted to shallower water or 
deltaic deposits on the shoreward side. As the shelf edae moves 
intermittently basinward continental facies of massive sands of 
relatively even thickness and low dip are superposed on the ear- 
lier faulted and tilted shales and sands of variable thickness. 

In Southern Louisiana these sediments of geosynclinal thick- 
ness have been superposed on the deeply buiied thick Louann salt 
bed which has responded to differential sedimentation by lateral 
migration into salt ridges, massifs, and ultimately in some cases 
into piercement domes. Early formatior, of localized basins and 
ridges by salt migration influenced the geographical location of 
thicker and thinner sedimentary accumulations which in turn re- 
inforced the continued migration of the salt. Thus, sedimentary 
depocenters and embayments bounded by contemporaneous growth 
faultshave developed in areas where salt evacuation has been pro- 
nounced. 

The shelf-edge extended east-west through Beauregard Parish, 
50 miles north of the study area during deposition of the Early 
Eocene Wilcox formation. Today it is 160 miles to the south, 
some 145 miles off the present coastline. The study area was 
occupied by unstable outer shelf and slope conditions with associa- 
ted growth faults at an intermediate time during the deposition of 
the Upper Frio Camerina zone of upper Oligocene or Lower Miocene 
age. The prospective reservoir sand is a lower sand of that zone. 



I V  GEOLOGY O F  THE SWEET LAKE AREA 

A.  H I S T O R Y  OF THE INVESTIGATION 

I n  1974 Gulf Geothermal  C o r p o r a t i o n  comple t ed  a s u r v e y  of  

the g e o p r e s s u r e d / g e o t h e r m a l  r e s o u r c e s  o f  Coas ta l  L o u i s i a n a .  A 

d e e p l y  b u r i e d  t h i c k  s a n d  w a s  i d e n t i f i e d  as a p o t e n t i a l  r e s e r v o i r  

i n  t h e  Sweet  Lake area.  Geothermal leases  i n  t h e  area w e r e  

a c q u i r e d  from S w e e t  Lake Land and O i l  Company u n d e r  a j o i n t  ven- 

t u r e  w i t h  Magma Power Company. With t h e  o r g a n i z a t i o n  o f  Magma 

Gulf Company t h e s e  leases were a s s i g n e d  t o  t h e  new company which 

nominated  t h e  area as a p o t e n t i a l  d r i l l s i t e  f o r  a g e o p r e s s u r e d -  

g e o t h e r m a l  t e s t  w e l l  t o  ERDA i n  1 9 7 6 .  

Because  t h e  e x t e n t  o f  t h e  p r o s p e c t i v e  r e s e r v o i r ,  p a r t i -  

c u l a r l y  i t s  r e l a t i o n s h i p  t o  bounding  f a u l t s ,  w a s  n o t  t h o r o u g h l y  
known by M a g m a  G u l f  a t  t h e  t i m e  of t h e  original s u b m i t t a l ,  the 

company p roposed  an  i n i t i a l  se ismic i n v e s t i g a t i o n  p r i o r  t o  l o c a -  

t i n g  t h e  w e l l - s i t e  and implemen t ing  d r i l l i n g .  Dur ing  the  se lec t -  

t i o n  p r o c e s s  Magma Gulf w a s  a s k e d  f o r  a d d i t i o n a l  g e o l o g i c  d a t a  

which i t  s u p p l i e d  i n  t h e  form of  g e o l o g i c  i n t e r p r e t a t i o n  of  a 

9 s q u a r e  m i l e  area b a s e d  on n i n e  d e e p  w e l l s  i n  t h e  area and 

d i s c u s s i o n  w i t h  o i l  o p e r a t o r s  f a m i l i a r  w i t h  t h e  l o c a l i t y .  The 

p r e s e n t  s t u d y ,  b a s e d  on 2 7  m i l e s  of seismic l i n e s  and 17 d e e p  

w e l l s , e x t e n d s  o v e r  a n  area of a p p r o x i m a t e l y  40  s q u a r e  m i l e s  and 

d e f i n e s  a r e s e r v o i r  e x c e e d i n g  a n  a rea  o f  1 2  s q u a r e  m i l e s  and 

p o s s i b l y  w i t h  an  e x t e n t  t w i c e  t h a t  or  more 

B .  SUBSURFACE GEOLOGY 

The Sweet Lake geopres su red -geo the rma  p r o s p e c t  i s  a b a s i n  

l o c a t e d  on t h e  n o r t h  f l a n k  o f  an  east-west s a l t  r i d g e  c o n t a i n i n g  

t h e  Hackber ry ,  Big  Lake and Sweet  Lake s t r u . c t u r e s .  The s o u t h  

s i d e  o f  t h e  b a s i n  i s  bounded by a f a u l t  downthrown t o  t h e  n o r t h .  

T h i s  c o n v e r g e s  e a s t w a r d  w i t h  a major  east-west f a u l t  downthrown 

t o  t h e  s o u t h  t o  form t h e  e a s t e r n  t e r m i n a t i o n  of  t h e  b a s i n .  Dip 

i s  n o r t h - w e s t e r l y  i n t o  t h e  b a s i n  which opens  toward  t h e  s o u t h  

4 



.. ..... . . .... - -  

f l a n k  o f  t h e  Sou th  Lake C h a r l e s  s t r u c t u r e  s e v e r a l  m i l e s  d i s t a n t  t o  

t h e  n o r t h .  

S u r f a c e  t e r r a i n  is formed by L a t e  P l e i s t o c e n e  d e l t a i c  d e p o s i t s .  

A l t e r n a t i n g  m a s s i v e  s a n d s  and c l a y s  e x t e n d  t o  a n  a v e r a g e  d e p t h  o f  

9 , 0 0 0  f e e t  and  o v e r l i e  t h e  t h i c k  s h a l e s  o f  t h e  Anahuac f o r m a t i o n .  

The Anahuac f o r m a t i o n  i s  u n d e r l a i n  by t h e  F r i o  f o r m a t i o n ,  t h e  uppe r  

member o f  which i s  c a l l e d  t h e  Camerina zone.  S e v e r a l  s a n d s  o c c u r  

w i t h i n  t h i s  s e q u e n c e ,  t h e  t h i c k e s t  b e i n g  t h e  b a s a l  "Miogyp" s a n d  -- 
f o r  Miogyps ina  ( M i o g y p s i i i o i d e s ) ,  t h e  key  m i c r o f o s s i l  i t  c o n t a i n s .  

Depths  t o  t h e  f o l l o w i n g  c o n t a c t s  are  p r e s e n t e d  on T a b l e  1 f o r  

t h e  s e v e n t e e n  w e l l s  s t u d i e d :  

B a s e  of m a s s i v e  s a n d s  ( t o p  of Anahuac) 

Top of 14arcjiiiulina howei zone 

Top of Carnerina 1 zone (Anahuac - F r i o  c o n t a c t )  

Top of  Carnerina 2 zone 

Top of "Miogyp" s a n d  

Rase o f  "Miogyp" s a n d  

A l l  d e p t h s  c i t e d  are u n c o r r e c t e d  l o g  d e p t h s  inasmuch as t h e  

t e r r a i n  has l i t t l e  r e l i e f  and i s  o n l y  a few f e e t  above  sea l e v e l .  

Wells a r e  i d e n t i f i e d  by number and name on T a b l e  1. A l l  o t h e r  

maps d e p i c t  o n l y  t h e  numbers.  A l o g  o f  t h e  Union O i l  o f  C a l i f o r n i a  

Sweet  Lake N o .  1 ( W e l l  # 3 )  i s  shown on F i g .  2 .  

A seismic e v a l u a t i o n  o f  t h e  geo logy  w a s  pe r fo rmed  by B r i a n  E .  
P a r s o n s  assisted by L e w i s  R .  Brescol l .  The Parson's r e p o r t  is 
p r e s e n t e d  as Appendix A.  The geo logy  d e p i c t e d  on P a r s o n ' s  s t r u c -  

t u r a l  map of  t h e  t o p  o f  t h e  "ri iogyp" s a n d  ( h i s  E x h i b i t  A )  r e s u l t e d  

f r o m  t h e  combined s t u d y  of t h e  2 7  m i l e s  o f  se ismic l i n e s  and t h e  

1 7  w e l l  l o g s  as i n t e r p r e t e d  by P a r s o n s  and D r .  C .  0. Durham, Jr .  

P a r s o n ' s  map w a s  s u b s e q u e n t l y  expanded t o  t h e  w e s t  by Durham 

u t i l i z i n g  t h e  L a f a y e t t e  G e o l o g i c a l  S o c i e t y  s t u d y  o f  Big  Lake F i e l d  

p r e p a r e d  by Robert A. Anderson.  The r e s u l t a n t  s t r u c t u r a l  map i s  

p r e s e n t e d  as P l a t e  A. F a u l t  c u t s  i n  t h e  w e l l s  are l i s ted  on T a b l e  

1. 
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TABLE 1 
ANALYSIS OF DEEP WELLS IN STUDY AREA - 

CAM. 2 

- 
TOP 

IIOGYP. 

- 
BASE 
IIOGYP. 

- 
THICK- 
NESS 

- 
NET 

SAND 

- 
b SAND 

8 2 . 8  

6 4 . 6  

7 5 . 8  

71 .4  

70 .9  

3 1 . 9  

31.2 

2 5 , 4  

69.8 

73.8 

34.2 

54 .3  

- 
rORRECTEI 
YP. (F) 

SAND 

280 

F/O 

278 

300 

305 

290 

295 

2 95 

285 

248 

265 

295 

302 

~~ 

WELL IDENTIFICATION LOCATION REMARKS FAULTS cAM.1 {IN. M U 1  
WEIGHT 

‘GP OF S A N l  
11N. ACTUA 
PRESSURE 

YEAR 
RILLED 

TOTAL 
DEPTH 

3ASE OF 
4AS S IVE 
SANDS 

9 ,  C80 

8 , 8 9 0  

MARG . 
HOWEl 

’OP OF SANI 
{IN. EXCESC 
PRESSURE 

4,500 

F/O 

2,350 

3 ,050  

2,400 

1 , 9 0 0  

4,400 

2,600 

SALINITY 
PARTS PEI 
MILLION 

46,000 

100,000 

NA 

95,000 

60,000 

49,000 

73,000 

55,000 

75,000 

- 
1 - 

145+ 1966 

1.965 

1973 

1970 

1971 

1968 

1968 

J.P. Owen & Audas Inc. 

J.P. Owen ETAL 

Union Oil o f  California 

Union Oil o f  California 

Union Oil o f  California 

Consolidated Gas Supply 

2.M. Euber (Cmsol. Gas 

Leonard Landry #1 

Sweet Lake Land & Oil #1 

Sweet Lake Land & Oil #I 

Pan Am Fee #1 

Pan Am Fee #2 

Sweet Lake Land & Oil #2 

Supply (Sweet Lake Land 
& Oil #1 

J.P. Owen 
Sweet Lake Land & Oil #1 

J.P. Owen 
Sweet Lake Land & Oil #2 
Chevron Oil Company 
E.B. Davis #1 
Phillips Petroleum Co. 
Sweet Lake #1 
Natural Gas & Oil Co. 
Sweet Lake Land & Oil #1 
The British American Oil 
Prod. Co. Sweet Lake Land 
& Oil B-1 

Union Oil & Gas Corp. of La 
A . B .  McCain #1 
Amoco Production co. 
McCain “8” No. 1 
Pan American Petroleum 
Corp. A.B. McCain Heirs #1 
Pan American Petroleum 
Corp. East Lake Townsite 
CO. #A-1 
pan American Petroleum 
Corp. Clemence Klumpp #1 

6-125- 7W 

5-12s-7W 

7-12s-7W 

3-125-8W 

3-12s-8W 

8-12s-7W 

O-,?,. - 7 7 ,  ” L L J - I W  

13,005 

14 ,505  

15 ,476  

16 ,027  

18 ,894  

14,336 

1 3 , 7 6 7  

1 2 , 8 6 0  

F/O 

14 ,045  

14 ,457  

14 ,830  

13 ,360  

N/P 

120+ 1 5 . 6  

F/O 

1 2 . 0  

1 3 . 1  

1 2 . 1  

13 .0  

15 .2  

1 2 . 7 5  

1 0 , 5 0 0  

F/O 

8 , 9 5 0  

9 ,850  

9 , 3 0 0  

9 ,350  

1 0 , 8 0 0  

8 , 7 0 0  

11,035 11 ,660  12 ,049  

13 ,390  

13 ,050  

13 ,250  

13 ,460  

1 2 , 7 5 0  

1 3 , 0 0 5  

11 ,440  12 ,453  

12,510 

12 ,680  

12 ,705  

12,160 

12 ,020  

f/O F/O 

9.013 11 ,725  14,70E 663 

578 

538 

428 

438 Drilled Directionall 
Production: 15,230-3 

9 , 0 8 5  

9 ,150  

11,810 15,035 

11 ,830  428 15,42E 

3 3 0 f t .  /13060 8 , 9 0 5  11 ,415  l3,86C 500 350 

Production: 12,994-  
13 ,004  

8 ,910  11,330 

8 A  

8B 

9 

10 

11 

1 2  

8-12s-7W 

8-12s-7W 

4-12s-8W 

4- 12s-7W 

9- 12s- 7@ 

2-125-7W 

14,650 

14 ,655  

14 ,997  

14 ,500  

1 4 , 8 0 8  

13 ,838  

1969 

1970 

1967 

1967 

1952 

1954 

11,340 

11 ,365  

11 ,155  

10,790 

1 
1 

Above 
LogTop 

8,840 

12,010 

12 ,070  

11 ,958  

F/O 

11,950 

11 ,627  

1 3 , 0 0 5  

13 ,030  

F/O 

11,305 

12 ,560  

11 ,230  

13,810 

13 ,680  

13 ,120  

1 2 , 1 3 2  

13 ,290  

12 ,738  

14,645 

14 ,445  

13,790 

12,480 

13 ,500  

13,08C 

835 

765 

670 

348 

210 

342 

260 

240 

170 

243 

155 

loo+ 

Sidetrack From # 1 ( 8 A  90f t . /13680 

225f t . /9220 

495ft . /11150 

Gas Shows on Log in 
“Miogyp ‘I sand 

9,020 

8 , 8 4 0  

Phove 
LogTop 

8 , 5 1 0  

10,090 

10,610 
! 
1 

1 3  

1 4  

1 5  

16 

6-12s-8W 

8-12s-8W 

0- 12s-8W 

7 - 12 S-8W 

14,998 

15 ,470  

14 ,000  

15 ,243  

(999)  1956 

1972 

1962 

1961 

13,115 9 , 3 6 5  14 ,250  

12 ,115  

12,660 

13 ,310  

N.P. 

12,895 

13 ,620  

1 4 , 5 3 0  

150€t . /9750 

6 5 f t . / 9 5 5 0  

8 ,740  

8 , 8 6 3  

11,250 

11,770 

14 ,350  

N . P .  

N.P. 

14,995 645 350 

Production: 9529-960 

Product ion : 11,665-7 12,150 9 .045  

1 7  - 8-12s- 8 W  1 5 , 9 4 1  Production: 12.374-8 1961 

I 

9 , 3 8 7  12 ,963  - 14,400 - N.P. - 
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Although t h e  "Lliogyp" sand  i s  p r e s e n t  i n  t h e  e n t i r e  area,  it 

is s t r u c t u r a l l y  lower i n  t h e  g r a b e n  which widens  westward from i t s  

t e r m i n a t i o n  a t  t h e  j u n c t u r e  of t h e  t w o  bounding f a u l t s  i n  Sec .  8 ,  

T . 1 2 S . ,  R.7W. The t h r e e  key w e l l s  d r i l l e d  by Union O i l  of C a l i f o r -  

n i a  ( # 3 ,  #4, # 5 )  and used  as a b a s i s  f o r  t h e  i d e n t i f i c a t i o n  of t h e  

p r o s p e c t  are shown t o  b e  i n  t h e  s t r u c t u r a l l y  h i g h  s o u t h e a s t e r n  

p o r t i o n  of t h e  g r a b e n .  The s a n d  d i p s  s t r o n g l y  no r thwes tward  from 

t h i s  area s o  t h a t  it o c c u r s  below 1 8 , 0 0 0  f e e t  i n  d e p t h  i n  t h e  

n o r t h w e s t e r n  p o r t i o n  of t h e  map. No o t h e r  w e l l s  p e n e t r a t e  t h e  

sand  i n  t h e  g r a b e n .  

C .  GEOTHERMAL GRADIENT AND PROSPECTIVE TENPERATURE 

Bottom-hole  t e r m p e r a t u r e s  i n  t h e  Sweet  Lake a r e a  have  been  

c o r r e c t e d  a c c o r d i n g  t o  t h e  AAPG c o r r e c t i o n  f a c t o r  t a b l e  and p l o t t e d  

on F i g .  3 .  D a t a  a r e  d e r i v e d  from t h e  s e v e n t e e n  d e e p  w e l l s  i n  t h e  

s t u d y  area which p r o v i d e  o v e r  1 0 0  d a t a  p o i l l t s  b e c a u s e  t h e  w e l l s  a re  

u s u a l l y  logged  s e v e r a l  t i m e s  d u r i n g  d r i l l i n g .  

g r a d i e n t  o f  1.5OF. p e r  1 0 0  f ee t  of d e p t h .  Most of  t h e  d a t a  p o i n t s  

r e p r e s e n t  t e m p e r a t u r e s  25OF. c o o l e r  t h a n  t h i s  " a v e r a g e "  a t  t h e  t o p  

of  t h e  g e o p r e s s u r e d  zone i n d i c a t i n g  a lower  g e o t h e r m a l  g r a d i e n t  i n  

t h e  h y d r o s t a t i c  zone. However, w i t h i n  t h e  g e o p r e s s u r e d  zone t h e  

g r a d i e n t  i s  h i g h e r  t h a n  " a v e r a g e "  and t e m p e r a t u r e s  a r e  m o s t l y  10°F.  

above a v e r a g e  below a d e p t h  of 1 4 , 0 0 0  f e e t .  I t  i s  p e r t i n e n t  t h a t  
t h e  t a r g e t  s and  o c c u r s  a t  t h e s e  d e p t h s .  

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

The map on P l a t e  B d e p i c t s  t h e  a v e r a g e  c o r r e c t e d  t e m p e r a t u r e  

f o r  each  w e l l  as d e t e r m i n e d  from g e o t h e r m a l  g r a d i e n t s  p r e p a r e d  on 

each  i n d i v i d u a l  w e l l  a t  t h e  m i d p o i n t  o f  tlie s a n d .  Such d a t a  and 

tlie compos i t e  on F i g .  3 w e r e  u t i l i z e d  t o  d e t e r m i n e  t h e  i s o t h e r m  

on !,lap B ( d a t a  i n  f i l e s  --- see c u r v e s  on w e l l s  # 3 ,  $4, #5 d e p i c t e d  

on F i g .  4 ) .  

I t  s h o u l d  b e  n o t e d  t h a t  t h e  t e m p e r a t u r e  l o g  i s  a v a i l a b l e  

i n  w e l l  # 3 .  Tempera tures  t h r o u g h  t h e  p roposed  t e s t  sand  i n t e r v a l  

r a n g e  from a h i g h  of 282.7OF. t o  a l o w  of 273.0°F. f o r  a n  a v e r a g e  

9 
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of 278OF. This is remarkably close to the temperature that we had 
earlier estimated using the bottom hole temperatures from the con- 
ventional electric log with correction per AAPG temperature sur- 
vey usage. The close correlation between this corrective method 
and the actual temperature log is strong support for the procedure 
that Plagma Gulf has utilized in evaluating the geothermal pattern 
of the entire Gulf Coast. 

It is obvious that t.he deeper portion of the graben where the 
sand is extrapolated to 18,000 feet in depth or more is most 
desirable for encountering temperatures in excess of 350°F. Tem- 
peratures slightly above 300°F. are expected at shallower depths 
of 15,000 feet. Since well data concerning sand distribution and 
thickness are available at the shallower depths, the proposed 
well site should be located near available well control even 
though the expected temperatures are lowei . However, with the 
success of the initial well, a second we11 should be drilled in 
the deeper part of the basin. 

D. DISTRIBUTION O F  GEOPRESSUFE 
The subsurface in the Sweet Lake area is characterized by 

hydrostatic pressures to the base of the massive sand sequence at 
a depth varying from 8 ,740  to 9,400 feet. The underlying thick 
Anahuac shale formation is geopressured at a mud weight equivalent 
averaginq between 15 and 16 pounds per gallon. Geopressures are 

reduced in the 'llvliogyp" sand to a minimum mud weight equivalent 
of 12 to 13 pounds per gallon. This is characteristic of many 
thick extensive sand bodies whose volumes accommodate the loss 
of pressurized fluid from the confining shales. 

The pressure curves were computed from resistivity logs by 
Records and Associates f o r  eight key wells and plotted to show 
variation with depth of pressure expressed in mud weight. (See 
Appendix B). Columns on Table 1 list the following information 
derived from these graphs: 
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a )  Minimum mud w e i g h t  i n  t h e  s a n d  

b )  P r e s s u r e  a t  t o p  o f  s a n d  b a s e d  on t h i s  

c )  P r e s s u r e  i n  e x c e s s  of  h y d r o s t a t i c  p r e s s u r e  

minimum mud w e i g h t  

The minimum e x p e c t e d  p r e s s u r e s  a t  t h e  t o p  o f  t h e  "Miogyp" 

s a n d  v a r y  from 8 , 7 0 0  t o  1 0 , 8 0 0  p s i .  The t h r e e  w e l l s  ( # 3 ,  84, # 5 )  

i n  t h e  t a r g e t  r e s e r v o i r  v a r y  from 8 ,950  t o  9 ,850  p s i  w i t h  e q u i v a -  

l e n t  mud w e i g h t s  of  1 2 . 0  t o  1 3 . 1  pounds p e r  g a l l o n .  

More p e r t i n e n t  i s  t h e  g e o p r e s s u r e  f a c t o r  -- t h e  e x c e s s  p r e s -  

s u r e  above h y d r o s t a t i c  p r e s s u r e .  T h i s  v a r i e s  f rom 1 , 9 0 0  t o  4 , 5 0 0  

p s i  w i t h  t h e  v a l u e  f rom w e l l s  # 3 ,  #4 and # 5  r a n g i n g  from 2,350 

t o  3 ,050  p s i .  T h i s  i s  s e v e r a l  t i m e s  t h e  a n t i c i p a t e d  p r e s s u r e  

loss  due  t o  f r i c t i o n a l  f l o w  i n  t h e  p r o d u c t i o n  s t r i n g ,  s o  w e  a n t i -  

c i p a t e  a w e l l  head  p r e s s u r e  of 2 , 0 0 0  p s i  o r  m o r e .  Records and 

Associates  a r e  c u r r e n t l y  p r e p a r i n g  a n  a n a l y s i s  of e x p e c t e d  f l o w  
r a t e s  and p r e s s u r e s .  

V e l o c i t y  v a r i a t i o n  w i t h  d e p t h  i s  a f f e c t e d  by t h e  g e o p r e s s u r e  

d i s t r i b u t i o n .  E x h i b i t  B of t h e  P a r s o n s  seismic r e p o r t  (Appendix 

A )  d e p i c t s  t h i s  g r a p h i c a l l y .  Computa t ions  b a s e d  on t h e  s o n i c  l o g  

of w e l l  83 p o r t r a y  a p r o g r e s s i v e  i n c r e a s e  i n  v e l o c i t y  w i t h  d e p t h  

t o  t h e  t o p  of  t h e  g e o p r e s s u r e d  zone a t  9 , 0 0 0  f e e t  i n  d e p t h .  

The re  an  a b r u p t  d e c r e a s e  i n  v e l o c i t y  o c c u r s  t o  1 0 , 0 0 0  f e e t  w i t h  

g r a d u a l  i n c r e a s e  i n  v e l o c i t y  below t h a t  d e p t h .  However, i n  t h e  

i n t e r v a l  f rom 1 4 , 0 0 0  t o  14 ,500  f e e t  i n  d e p t h  where t h e  "Miogyp" 

s a n d  i s  p r e s e n t ,  h i g h e r  v e l o c i t i e s  are  p r e s e n t ,  i n d i c a t i n g  l o w e r  

g e o p r e s s u r e s .  

E .  SAND CHARACTER 

To ta l  t h i c k n e s s  of t h e  "Miogyp" s a n d ,  n e t  s a n d  t h i c k n e s s  , and 

s a n d  p e r c e n t a g e  are a l s o  p r e s e n t e d  on T a b l e  1. N e t  s a n d  t h i c k n e s s  

i s  a l s o  p l o t t e d  on P l a t e  B .  Sand p a t t e r n  on e l e c t r i c  l o g s  of 

s e l e c t e d  w e l l s  are p r e s e n t e d  i n  Appendix C .  

N e t  s a n d  e x c e e d s  4 0 0  f e e t  i n  t h e  t h r e e  key w e l l s  i n  t h e  

g r a b e n  b u t  i s  e x p e c t e d l y  t h i n n e r  on t h e  a d j a c e n t  h i g h e r  f a u l t  

b l o c k s .  W e l l  $1.14 on t h e  upthrown f a u l t  b l o c k  t o  t h e  s o u t h w e s t  

L 
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of t h e  g r a b e n  h a s  v i r t u a l l y  t h e  s a m e  s and  and n e t  s a n d  t h i c k n e s s  

as t h e  w e l l s  i n  t h e  g raben  f a r t h e r  e a s t .  F u r t h e r m o r e ,  b e c a u s e  o f  

s i m i l a r  n o r t h - w e s t e r l y  d i p  b o t h  i n  t h e  g raben  and i n  t h e  f a u l t  

b l o c k  c o n t a i n i n g  t h i s  w e l l  t o  t h e  s o u t h  t h e  sand  is  a t  a p p r o x i -  

m a t e l y  t h e  same d e p t h  as i n  t h e  e a s t e r n  p o r t i o n  of t h e  g r a b e n .  

Consequen t ly ,  t h e  sand  i s  p r o s p e c t i v e  i n  t h i s  area also.  P r e s e n c e  

of t h e  s a n d  i n  t h i s  t h i c k n e s s  s o u t h  of the b a s i n  s u p p o r t s  a con- 

c l u s i o n  t h a t  it i s  p r e s e n t  t h r o u g h o u t  t h e  b a s i n  and p r o b a b l y  i n  

much g r e a t e r  t h i c k n e s s  t h a n  i n  t h e  s t r u c t u r a l l y  h i g h e r  w e l l s  

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

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

b a s e d  on l o g s  c a n  be  made. P o r o s i t y  c o m p u t a t i o n s  have  been  made 

from a s o n i c  l o g  i n  w e l l  # 3  and a b u l k  d e n s i t y  l o g  i n  w e l l  :+4. 
P o r o s i t y  o f  2 2 %  w a s  o b t a i n e d  i n  each  c a s e  which adds  c o r r o b o r a t i o n  

af t h i s  e x c e l l e n t  p o r o s i t y  v a l u e .  P e r m e a b i l i t y  i n  s u c h  a sand  i s  

a l s o  e x p e c t e d  t o  b e  h i g h ,  b u t  no  v a l u e  i s  a v a i l a b l e .  

F .  S A L I N I T Y  OF FLUID 

E l e c t r i c  l o g  computa t ions  have p r o v i d e d  s a l i n i t y  d a t a  i n  t h e  

"Miogyp" sand  of key well:;.  S a l i n i t i e s  are p r e s e n t e d  on Tab le  1 

and r a n g e  from 4 6 , 0 0 0  ppm t o  1 0 0 , 0 0 0  ppm. The h i g h e s t  s a l i n i t i e s  

a p p e a r  t o  b e  a t  g r e a t e s t  d e p t h s .  Wells # 3  and # 5  i n  t h e  g r a b e n  

have  t h e  h i g h e s t  s a l i n i t y  v a l u e s .  

G .  PETROLEUM PRODUCTION 
Of t h e  1 7  w e l l s  l i s t e d  on Tab le  1, f i v e  have  been p roduced .  

Perforation d e p t h s  are  l i s t e d  on t h e  tab le .  W e l l  # 4  w a s  p lugged  

and abandoned i n  1 9 7 6  a f t e r  p r o d u c i n g  g a s  from a t h i n  sand  195 

f e e t  below t h e  b a s e  of  t h e  "Niogyp" sand .  W e l l  # 7  produced  o i l  
f rom t h e  Camerina 2 zone. The t h r e e  w e l l s  i n  Big  Lake F i e l d  

(415, W16, # 1 7 )  p roduced  from s h a l l o w e r  s a n d s  i n  t h e  u p p e r  Anahuac 

f o r m a t i o n .  

N o  p r o d u c t i o n  from t h e  "1\Iiogyp" s a n d  h a s  o c c u r r e d  i n  t h e  v i c i n -  

i t y .  P l a t e  A shows w e l l  # 3  a s  l o c a t e d  n e a r  t h e  t o p  of a p o t e n t i a l  

s t r u c t u r e .  An u n d r i l l e d  p e t r o l e u m  p r o s p e c t  i s  a l s o  l o c a t e d  
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n e a r b y  on  t h e  downthrown n o r t h e r n  s i d e  of t h e  f a u l t  on t h e  s o u t h  

s i d e  of t h e  g r a b e n  t o  t h e  s o u t h e a s t  o f  w e l l s  H4 and  85 .  G a s  

shows a p p e a r  t o  b e  p r e s e n t  i n  t h e  "Il iogyp" s a n d  i n  w e l l  # 9  which 

i s  l o c a t e d  on a s t r u c t u r a l  h i g h  n o r t h  o f  a f a u l t  downthrown t o  

t h e  s o u t h .  

H. SIZE OF BASIN 
The seismic l i n e s  and m o s t  of  t h e  w e l l s  a r e  located i n  t h e  

v i c i n i t y  of t h e  e a s t e r n  t e r m i n a t i o n  of t h e  b a s i n .  T h i s  i s  b e c a u s e  

t h e  g e o l o g i c a l  i n t e r p r e t a t i o n  of p r i o r  d a t a  w a s  u n c e r t a i n ,  and  t h e  

p r e s e n t  s t u d y  w a s  d e s i g n e d  t o  d e t e r m i n e  t h e  f a u l t  p a t t e r n  i n  t h a t  

a r ea .  F u r t h e r m o r e ,  few w e l l s  h a v e  been  d r i l l e d  i n  t h e  d e e p e r  

p a r t  of  t h e  b a s i n ,  t h e  e x c e p t i o n  b e i n g  t h e  e a r l y  w e l l  K13 which 

w a s  d r i l l e d  i n  1 9 5 6 .  

The p r e s e n t  i n t e r p r e t a t i o n  d e p i c t s  t h e  n o r t h e r n  f a u l t  t u r n -  

i n g  n o r t h w a r d  i n  Sec .  11, T.12S. , R.8W. I t  i s  l i k e l y  t h a t  t h e  

b a s i n  e x t e n d s  a c o n s i d e r a b l e  d i s t a n c e  n o r t h  of  t h e  p r e s e n t  s t u d y  

w i t h  t h e  r e f e r e n c e d  f a u l t  f o r m i n g  i t s  e a s t e r n  e x t e n t .  A review of  

p r o p r i e t a r y  g r a v i t y  s u p p o r t s  t h i s  c o n c l u s i o n  t h a t  t h e  p r e s e n t  

s t u d y  i n c l u d e s  only t h e  s o u t h e a s t e r n  p o r t i o n  of a l a r g e r  b a s i n .  

G r a v i t y  " form" l i n e s  ( a l l  t h a t  w e  a re  p e r m i t t e d  t o  p r e s e n t )  p r e -  

s e n t  t h i s  c o n c l u s i o n  on F i g .  5 .  The b a s i n  a p p e a r s  t o  b e  a col-  
l a p s e  f e a t u r e  a s s o c i a t e d  w i t h  s a l t  w i t h d r a w a l  t o  s u p p l y  t h e  Hack- 

b e r r y - B i g  Lake-Sweet Lake s a l t  r i d g e  t o  t h e  s o u t h .  

A l though  t h e  p r e s e n t  s t u d y  maps o n l y  a p o r t i o n  o f  t h e  t o t a l  

b a s i n ,  t h e  a rea  d e p i c t e d  on P l a t e  A embraces 1 2  s q u a r e  m i l e s .  

N e t  s a n d  i n  t h e  b a s i n  e x c e e d s  4 0 0  f e e t  i n  t h i c k n e s s  w i t h  a con- 

s e q u e n t  e s t i m a t e  of 1 c u b i c  m i l e  of s a n d  volume i n  t h e  area map- 

ped .  E x t e n s i o n  of  t h e  b a s i n  n o r t h w a r d  as d i s c u s s e d  above  s h o u l d  

d o u b l e  or  t r i p l e  t h e  s a n d  volume es t imate .  
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0 
V CONCLUSIONS AND WELL S I T E  LOCATION 

T h i s  i n v e s t i g a t i o n  h a s  d e m o n s t r a t e d  a b a s i n  bounded on t h e  

n o r t h e a s t  and s o u t h  by two f a u l t s  fo rming  a g r a b e n  and j o i n i n g  

e a s t w a r d .  The "Miogyp" sand  h a s  a n e t  s a n d  t h i c k n e s s  a v e r a g i n g  

o v e r  4 0 0  f e e t  i n  t h e  g r a b e n  where it d i p s  no r thwes tward  from a 
d e p t h  o f  1 4 , 0 0 0  f e e t  t o  d e p t h s  below 18 ,000  f e e t  3 t o  6 m i l e s  

wes tward .  The b a s i n  h a s  a mapped e x t e n t  of 1 2  s q u a r e  m i l e s  t h u s  

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

no r thward  may p r o v i d e  s e v e r a l  t i m e s  t h i s  volume. 

Tempera tu res  r a n g e  from below 300OF. t o  above 350°F. depen- 

d e n t  on d e p t h .  The sand  h a s  a g e o p r e s s u r e d  d i f f e r e n t i a l  1 , 9 0 0  

p s i  t o  more t h a n  3 , 0 0 0  p s i  above h y d r o s t a t i c  p r e s s u r e .  S a t u r a t e d  

methane c o n t e n t  ( i n  f r e s h  w a t e r )  unde r  s u c h  p r e s s u r e - t e m p e r a t u r e  
c o n d i t i o n  s h o u l d  r a n g e  from 35 c u . f t . / b a r r e l  a t  w e l l  # 3  and 

4 0  c u .  f t . / b a r r e l  a t  w e l l  #4 t o  55 c u .  f t . / b a r r e l  i n  t h e  d e e p e s t  

p a r t s  of  t h e  b a s i n .  S a l i n i t i e s  which r a n g e  up  t o  1 0 0 , 0 0 0  ppm 

w i l l  l i k e l y  s u b s t a n t i a l l y  r e d u c e  t h e s e  amounts ,  however.  

The o r i g i n a l  p r o p o s a l  s p e c i f i e d  a w e l l  t o  t w i n  w e l l  # 3  i n  

S W %  sec 7, T . l 2 S . ,  R.7W. However, t h e  r e s u l t s  of  t h i s  s t u d y  i n -  

d i c a t e  t h a t  t h e  sand  i s  d e e p e r  i n  NW% sec 7 and hence  t h i s  s i t e  

i s  p r e f e r a b l e  t o  o b t a i n  h i g h e r  t e m p e r a t u r e s  and p r e s s u r e s .  

A n  a l t e r n a t e  s i t e  i n  S 5  sec 1 3 ,  T . l 2 S . ,  R.8W. n e a r  w e l l s  # 4  and 

#5  i s  a l s o  d e s i r a b l e  and would p l a c e  t h e  w e l l  n e a r e r  t h e  midd le  

of  t h e  g r a b e n  away from t h e  bounding  f a u l t s .  C u r r e n t l y ,  Magma 

Gulf h o l d s  g e o t h e r m a l  leases on sec 7 and 1 8 ,  T . l 2 S . ,  R.7W. so 
t h e  d r i l l s i t e  i n  NW& sec 7 is  now a v a i l a b l e .  N e g o t i a t i o n s  t o  

o b t a i n  leases i n  S 5  sec 1 3  and  N% sec 2 4 ,  T . l 2 S . ,  R.8W. a re  

c o n t i n u i n g .  C o n s e q u e n t l y ,  t h e  a l t e r n a t e  s i t e  may a l s o  become 

a v a i l a b l e  b e f o r e  t h e  w e l l  i s  spudded.  
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APPENDIX A 

GEOPHYSICAL E V A L U A T I O N  

BY 

B r i a n  E.  Parsons  

Note: E x h i b i t  A. of t h i s  r e p o r t  h a s  been i n -  

c o r p o r a t e d  i n t o  an expanded s t r u c t u r a l  
m a p  (Plate A)  
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GEOPHYSICAL EVALUATION 
MAGMA GULF GEOTHERMAL PROSPECT 

NORTH SWEET LAKE AREA 
CAMERON PARISH, LA. 

Seven  seismic l i n e s  t o t a l i n g  a p p r o x i m a t e l y  2 7  m i l e s  
w e r e  u s e d  t o  e v a l u a t e  a p r o p o s e d  d r i l l - s i t e  f o r  t h e  Magma 
Gulf  g e o t h e r m a l  p r o s p e c t ,  sec .  7 ,  1 2 S ,  7W, N o r t h  S w e e t  
Lake a r ea ,  Cameron P a r i s h ,  La .  The l i n e s  were p u r c h a s e d  
from Union O i l  Company of C a l i f o r n i a  i n  A u g u s t ,  1 9 7 8 .  
They were s h o t  a r o u n d  1969 by  U n i t e d  G e o p h y s i c a l  u s i n g  
d y n a m i t e .  They a r e  six f o l d  d a t a  and  are r a t e d  good t o  
p o o r .  N o  r e p r o c e s s i n g  h a s  b e e n  done  a t  t h i s  p o i n t .  

The seismic l i n e s ,  combined w i t h  w e l l  c o n t r o l ,  w e r e  
u sed  t o  c o n s t r u c t  a s t r u c t u r e  map o n  t o p  o f  t h e  Miogyps ina  
s a n d ,  Camer ina  z o n e ,  F r i o  f o r m a t i o n .  T h i s  t h i c k  s a n d  i s  
t h e  o b j e c t i v e  g e o t h e r m a l  r e s e r v o i r  i n  t h e  area.  

P r o c e d u r e  

The f o l l o w i n g  s t e p s  w e r e  u s e d  t o  p r e p a r e  t h e  Miogyps ina  
s t r u c t u r e  map. 

1. 

2. 

3 .  

4. 

5 .  

6 .  

Geology 

C o o r d i n a t i o n  w i t h  D r .  C .  0 .  Durham on f o r m a t i o n  
t o p s  and  f a u l t  c u t s  i n  w e l l s  i n  t h e  area o f  
i n t e r e s t .  

C o m p u t a t i o n  o f  a v e l o c i t y  f u n c t i o n  u s i n g  t h e  
s o n i c  ( v e l o c i t y )  l o g  f rom t h e  Union o f  C a l i -  
f o r n i a  Sweet  L a k e  Land a n d  O i l  1, sec. 7 ,  12S ,  
7 W ,  Cameron P a r i s h .  

C o r r e l a t i o n  o f  t h e  se i smic  d a t a  w i t h  t h e  sub -  
s u r f a c e  ( w e l l  l o g )  d a t a  b a s e d  on  t h e  v e l o c i t y  
function for time-depth relationship. 

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

Hand m i g r a t i o n  o f  some o f  t h e  seismic d a t a  f o r  
p r o p e r  p o s i t i o n  i n  s p a c e .  

C o n y e r s i o n  of l l i o g y p s i n a  se i smic  t i m e s  t o  
d e p t h  b a s e d  o n  t h e  v e l o c i t y  f u n c t i o n  and  con-  
t o u r i n g  map. 

P r e v i o u s  i n t e r p r e t a t i o n  o f  t h i s  a r e a  by o t h e r  w o r k e r s  
i n d i c a t e d  a c o m p l i c a t e d  f a u l t  s y s t e m .  
c a l - g e o l o g i c a l  work shows t h a t  much o f  t h e  s t r a t i g r a p h i c  
t h i n n i n g  p r e v i o u s l y  i n t e r p r e t e d  a s  f a u l t i n g  i s  a c t u a l l y  d u e  

Our combined g e o p h y s i -  
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t o  t h i n n i n g  a c r o s s  a p a l e o - s t r u c t u r a l  h i g h .  R e c o g n i t i o n  
o f  t h i s  s i m p l i f i e s  t h e  s t r u c t u r a l  p i c t u r e  t r emendous ly .  

V e l o c i t y  F u n c t i o n  

The v e l o c i t y  v a l u e s  u s e d  f o r  t i m e - d e p t h  c o r r e l a t i o n s  
a re  l i s t e d  i n  Table  1. The v e l o c i t y  f u n c t i o n  for t h e s e  
v a l u e s  i s  p l o t t e d  o n  E x h i b i t  B as i n t e r a a l  v e l o c i t y  v s  
d e p t h .  
a t  8840 f e e t  marks t h e  t o p  o f  t h e  g e o p r e s s u r e d  i n t e r v a l .  
G e o l o g i c a l l y ,  t h i s  i s  a s s o c i a t e d  w i t h  t h e  base of t h e  
massive Miocene s a n d s  and  t h e  t o p  of t h e  m a s s i v e  Anahuac 
s h a l e .  Below t h e  l o g  d e p t h  of 1 5 , 5 0 0  ( T a b l e  1) t ime-dep th  
r e l a t i o n s h i p s  w e r e  e x t r a p o l a t e d  u s i n g  a -44 f t . / s e c . / f t .  
i n c r e a s e  i n  v e l o c i t y  w i t h  d e p t h  shown o n  E x h i b i t  B .  

The s h a r p  d e c r e a s e  i n  i n t e r v a l  v e l o c i t y  w i t h d e p t h  

Micrrat ion 

Only o n e  o f  t h e  s e v e n  l i n e s  w a s  m i g r a t e d .  F o r t u n a t e l y ,  
t h i s  w a s  t h e  n o r t h - s o u t h  l i n e  C J  n e a r  t h e  p roposed  l o c a -  
t i o n .  F o r  t h e  most p a r t ,  d i p s  w e r e  n o t  g r e a t  enough t o  
s e r i o u s l y  d i s t o r t  t h e  map. However, i t  w a s  n e c e s s a r y  t o  
migrate t h e  down- to- the-nor th  f a u l t  on  l i n e  C A ,  s e c t i o n  7 ,  
12S, 7 W ,  some 1 4 0 0  f e e t  N 4 5 O  W b e c a u s e  of d i p s .  T h i s  m i -  
g r a t i o n  i s  shown on t h e  Miogyps ina  s t r u c t u r e  map, E x h i b i t  A .  
The v e l o c i t y  f u n c t i o n  u s e d  for t h i s  m i g r a t i o n  i s  t h e  a v e r a g e  
l i n e  i n  E x h i b i t  B.  

G e o l o a i c a l  - G e o p h v s i c a l  I n t e r p r e t a t i o n  

The Miogyps ina  s t r u c t u r e  map shown on  E x h i b i t  A r e p r e -  
s e n t s  o u r  g e o l o g i c a l - g e o p h y s i c a l  i n t e r p r e t a t i o n  o f  s t r u c -  
t u r e  a t  t h e  l eve l  o f  t h e  o b j e c t i v e  g e o t h e r m a l  r e s e r v o i r .  
The p r o p o s e d  g e o t h e r m a l  w e l l  l o c a t i o n  shown on t h i s  map 
i s  i n  a g r a b e n  be tween  a l a r g e  down- to- the-south  f a u l t  on 
t h e  n o r t h  and  a down- to - the -nor th  f a u l t  o n  t h e  s o u t h .  F o r  
t h e  m o s t  p a r t  t h e  Mioggps ina  s a n d  i n  t h i s  g r a b e n  d i p  n o r t h  
t o  n o r t h w e s t  a round  1 7  f rom abou& 140000to  1 8 0 0 0  f e e t .  The 
e x c e p t i o n  i s  s o u t h e a s t  d i p s  of 1 0  t o  20  e n c o u n t e r e d  i n  t h e  
Union of C a l .  Sweet  Lake Land and O i l  1 j u s t  above  t h e  M i o -  
g y p s i n a  s a n d . *  The s m a l l  " s p l i n t e r "  f a u l t  i n  s e c t i o n  7 ,  
12S, 7 W ,  o f f  t h e  l a r g e r  down- to- the-nor th  f a u l t  c o u l d  a c c o u n t  
f o r  t h e s e  s o u t h e a s t  d i p s  by r o t a t i o n  be tween  t h e  t w o  f a u l t s .  

B r i a n  E .  P a r s o n s  
C o n s u l t i n g  G e o l o g i s t - G e o p h y s i c i s t  
S u i t e  2 0 5 ,  K e l l y  B u i l d i n g  
1 0 0 0  FM 1 9 6 0  West 
Hous ton ,  Texas  7 7 0 9 0  

*The d i p m e t e r  l o g  i n  t h i s  w e l l  w a s  n o t  r u n  o v e r  t h e  
Miogyps ina  i n t e r v a l  b e c a u s e  of b o r e h o l e  c o n d i t i o n .  
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Table 1 
Velocity Function-North Sweet Lake 

(From BHCSl Log, Union of Cal. 
Sweet Lak:e Land and Oil 1) 

Depth 
3300 
3550 
3720 
3850 
4680 
5100 
5400 
5740 
5900 
6010 
6240 
6670 
6880 
7600 
7970 
83 50 
8700 
8980 
9350 
9880 

10100 
10350 
10700 
11000 
11880 
12200 
12750 
13050 
13190 
13350 
13790 
14150 
14700 
14890 
15040 
15430 
16000 
16500 
17000 
17500 
18000 

Two-way 
Time 

1.000 
1.078 
1.116 
1.154 
1.370 
1.474 
1.550 
1.634 
1.674 
1.700 
1.756 
1.858 
1.906 
2.070 
2.152 
2.234 
2.306 
2.364 
2.440 
2.556 
2.606 
2.664 
2.748 
2.818 
3.018 
3.092 
3.216 
3.282 
3.310 
3.346 
3.442 
3.512 
3.610 
3.648 
3.674 
3.752 
3.855 
3.944 
4.031 
4.116 
4.20 

Average 
Velocity - 

6600 
6635 
6666 
667.2 
6832 

696i 

7048 
7070 
7107 
7179 
7219 
7342 
7407 
7475 
75451 
7597 
7664 
7730 
7751 
7770 
7787 
7806 
7872 
7891 
7929 
7952 
7969 
7979 
8012 
8058 
8144 
8163 
8157 
8224 
8300 
8367 
8434 
8503 

6919 

70251 

a571 

Interval Interval Interval 
Depth Time/Thickness Velocity 
1650 .5/3300 5600 
3425 .035/250 7140 
3635 .023/170 7410 
3785 .019/130 6667 
4265 .108/830 7690 
4890 .052/420 8000 
5250 .038/300 7810 

.042/340 8060 5570 
5820 .020/160 7750 
5955 .013/110 8330 

8 0 6 0  6125 .028/230 
6455 .051/430 8330 
6775 .024/210 8620 
7240 .082/720 8770 
7785 .041/370 3850 
8160 .041/380 9090 
8525 .036/350 9520 
8840 .029/280 9710 
9165 .038/370 9520 

9990 .025/220 8700 
10225 .029/250 8470 
10525 .042/350 8330 
10850 .935/300 8470 
11440 .100/880 8770 
12040 .037/320 8470 
12475 .062/550 8770 
12900 .033/300 9010 
13120 .014/140 10000 
13270 .018/160 8850 
13570 .048/440 9090 
13970 .035/360 10200 
14425 .049/550 11110 
14795 .019/190 10000 
14965 .013/150 11110 
15235 .039/390 10000 

9615 .058/530 9090 

15715 .051/570 11067 
16250 .044/500 11235 
16750 - .043/500 11479 
17250 .042/500 11699 
17750 .041/500 11919 
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APPENDIX B 

PRESSURE - DEPTH PROFILES 
FOR SELECTED WELLS 

BY 

Loui s  Records and A s s o c i a t e s  

Note:  Sand p o s i t i o n  i n  p r e s s u r e  i n  p s i  a t  

t o p  of s a n d  i s  b a s e d  on l i g h t e s t  mud 

w e i g h t  minus h y d r o s t a t i c  p r e s s u r e  a t  

t o p  of s a n d ,  t h u s  e q u a l l i n g  minimum 

p r e s s u r e  i n  e x c e s s  of h y d r o s t a t i c  

p r e s s u r e .  
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LOUIS RECORDS 8c ASSOCIATES, INC. 
P. 0. BOX L13603. O.C.S. 

LAFAYETTE. LOUISIANA 70501 

13 

10 

11 

12 

PROJECT: 

Magma Gulf Company 

WELL NAME AND LOCATION: 

J.  P .  Owen & Audas, I n c .  
Leonard Landry #I. 
Cameron, Louisiana 
Sect ion 6 
T l Z S ,  R 7 W  

n 

0 
4 

x 

Fr, 

m 

9% 
v 

1 I 

M 
P.I 
kl 
P 

9 10 11 12 13 14 15 16 1 7  18 19 
PRESSURE E4YIPRESSED AS XI79 WEIGHT (PPG) 
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Lours RECORDS & ASSOCIATES, INC. 
P. 0. sox 111191. O.C.S. 

LAFAYETTE. LOUISIANA 70501 

PROJECT: 

Magma Gulf Company 

WELL NAME ATTD L O C L ~ T I O N :  

J.  P .  Owen e t  a1 
Sweet Lake Land & Oil4t!  
West Chalkley F i e l d  
Cameron, Louis iana  
Sec t ion  5 
T 1 2 S ,  R 7 W  

9 10 11 12 13 14 15 16 1 7  18 19 
PRESSURE EXPRESSED AS YUD GiEIGHT (PPG) B- 2 



LOUIS RECORDS & ASSOCIATES, INC. 

8 

9 

10 

11 

h 
0 
0 
ri 

X 

12; 
W - 
F; 
L 
w 
P 

1 3  

14 

15 

16 

P. 0. BOX 93093. O.C.S. 

‘LAFAYETTE.  LOUlSlANA 70501 

PROJECT: 

Magma G u l f  Company 

kTLL N a E  XIND LOCATION: 

Union O i l  Company 

Sweet Lake Land #l 
North Sweet Lake 

Cameron, Louisiana 

Section 7 
T 1 2 S ,  R 7 W  

9 io 11 1 2  :13 14 15 1 6  1 7  l a  1 9  
B- 3 PRESSURE EAPRESSED AS MUD WEIGHT (PPG). 



LOUIS RECORDS & ASSOCIATES, INC. 
P. 0. BOX S3693.,O.C.S. 

LAFAYE;TTE. LOUISIANA 70501 

PROJECT: 

Magma Gulf  Company 

WELL NAPE ~~ LOCATION: 

Union O i l  of  C a l i f o r n i a  
Pan American Fee #l 
Nor theas t  Willow Lake 
Cameron, Lou i s i ana  
S e c t i o n  13 
T 12 S ,  R 8 W 

9 10 11 1 2  1 3  14 15 16 1 7  18 19 
PRESSURE E,YPRESSED AS WEIGHT (PPG) B- 4 
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P. 0. BOX 5 3 6 9 7 .  O.C.S. 

L A F A Y f 3 T E  LOUISIANA 70501 

8 

PROJECT: 

9 Magma Gul f  Company 

10 

WELL f T . i E  AND LOCATION: 

Union O i l  o f  C a l i f o m i  
Pan Am Fee 8 2  

Cameron, Louis iana  
Sec t ion  13 

11 Nor theas t  W i l l o w  Lake 

~ 1 2  s,  R ~ W  

1 2  

0 
0 
rl 

x 

Ca 
13 3 

F 

U - 
a4 

Ll 
P 

14 

15 

16 

17 
9 10 11 12  13 14 15 16 1 7  18 1.9 
P ~ S S U ' R E  E-QESSED AS PIX! VEIGilT (PPG) B- 5 



Louis  RECORDS & ASSOCIATES, INC. 
P. 0 .  BOX 13693. O.C.S. 

LAFAY€ITE. LOUISIANA 70501 

PROJECT: 

Magma G u l f  Company 

WELL N A P E  tLXD LOCATION: 

J .  P .  Owen 
S w e e t  Lake Land & O i l  
S w e e t  Lake F i e l d  
C a m e r o n ,  Louis iana 
S e c t i o n  18 
T 1 2  S ,  R 7 W. 

9 10 11 1 2  13 14 15 1 6  1 7  18 19 
P R E S S W  E.YPRESSED AS r?rrr, WEIGHT (PPG) B-6 



LOUIS RECOKDS & ASSOCIATES, INC. 
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10 

h 
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X 

E+ cu 
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Ey 
w a 

12 

13 

14 

15 
9 10 1 
PXESSURE E 

1'. 0 .  BOX 33693. O.C.S. 

L A F A Y m E .  LOUISIANA 70501 

PROJECT:  

Magma Gulf  Company 

kTLL N & I .  AND LOCATION: 

J. P .  Gwen et a1 
Sweet Lake Land & Oilflr 
North  Sweet Lake Field 
Cameron, Louisiana 
Section 18 
T 12 S ,  R l  W 

L 12 1 2 1  14 15 1 6  1 7  18 19 
PRESSED AS XLJD WEIGHT ( P P G ) '  B- 7 



LOUIS RECORDS & ASSOCIATES, INC. 
P. 0. BOX 53693. 0.G.S. 

L A F A Y F i T E ,  LOUISIANA 70501 

PROJECT: 

Magma Gulf Company 

m L L  NL% m LOCATION: 

Chevron O i l  Company 
E .  B .  Davis 81 
North S w e e t  Lake 
Cameron, Louisiana 
Sec t ion  24  
T 1 2  S, R 8 W 

I 

B- 8 PRESSURE EXPRESSED AS MUD !JEIGHT (PPG) 



APPENDIX C 

''/'I I OGY P" SAND ON 

S ELECTED WELL 
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