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1.0 ABSTRACT 

AEC 7 is a borehole dril led i n  western Lea County, New Mexico, i n  
section 31, T.21S.,R.32E. AEC 7 was dr i l led  t o  3918 feet  i n  1974 by Oak 

Ridge National Laboratory; Sandia deepened the hole t o  4732' i n  1979. 

The borehole provided strati.graphic and lithologic information i n  the 

i n i t i a l  and f inal  dril l ing.  The borehole was used extensively for tes t s  
of borehole plugs and plugginy operations. 

AEC 7 penetrated, i n  descending order, Holocene sands and MescaleKO 
caliche ( 8 ' ) ,  Santa Rosa Sandstone ( l o g ' ) ,  Dewey Lake Red Beds ( 5 4 2 ' ) ,  

Rustler Forination ( 325' ) , Salado Formation (2014 ' ) , Castile Formaticin 
(1521' ) , and the upper B e l l  Canyon Formation (197 '  ) . Cores were obtained 
from much of the borehole. An extensive suite of geophysical logs pro- 
vides information on stratigraphy, lithology, and structure. Beds were 
i n  normal stratigraphic sequence and without structural deformation except 
i n  the lower Castile. Anhydrite I1 and Halite I1 appear t o  be repeated 
i n  the borehole. Irt-iis section was penetrated during deepening by Sandia.; 
the structural complication is consistent wi th  deforindtion found nearkly 
i n  ERDA 6. The potential s i t e  on which AEC 7 is located was abandoned in 
1976 after ERDA G was drilled. 

The WIPP is a demonstrati.on fac i l i ty  for the disposal of transuranic 
( T K U )  waste froin defense programs. 'The WIPP w i l l  also provide a research 
fac i l i ty  to  investigate the interactions between bedded s a l t  and hiclh 

level wastes. 
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2.0 INTRODUCTION 
The introduction describes background information on the WIPP and the 

drilling of M C  7. 

2.1 The Purpose of WIPP 
The purpose of the WIPP is distinct from that of several other pro- 

jects for the disposal of radioactive waste. The WIPP is planned to 
demonstrate disposal technology for the TRU waste resulting from this 
nation's defense programs over 30 years. After a period (5  years) of 
limited (pilot) operation, it is anticipated that the WIPP will allow for 
permanent disposal of defense TKU waste. The WIPP plans also include an 
underground research facility to examine, on a larye scale, the inter- 
actions between bedded salt and high-level radioactive defense waste with 
its resultant thermal and radiation fluxes. 

Additional information on the WIPP and characterization of the WIPP 
site may be found in Powers et al., (1978). 

2.2 The Purpose of AEC 7 
AEC 7 was originally drilled in 1974 under the direction of Oak Ridge 

National Laboratory (OWL). The purpose of the borehole was to examine 
the stratigraphy and lithology of the evaporite sequence at a potential 
site for a waste repository. AEC 8 (Sandia National Laboratories and 
D'AppOlOnia, 1983) was also drilled by OKNL in 1974 to explore the same 
site. The geology of this site was shown to be unacceptable in 1975 when 
Sandia drilled EHDA 6; the Castile Formation and lower Salado Formation 
at ERDA 6 were much deformed structurally (e.g., see Powers et al., 1978, 
Chapter 2; Jones, 1981; Anderson and Powers, 1978; Barrows et al., in 
preparation; mrns, in preparation). 

AEC 7 was deepened from the lower Castile Forrnation into the upper 
part of the Bell Canyon Formation by Sandia Laboratories in 1979 to con- 
nect with the upper fluid-bearing zone in the Bell Canyon. The objectives 
were to provide data on the potentiometric surface of the Bell Canyon and 
to provide a borehole in which plugging materials (grouts) could be test- 
ed. The information regarding the borehole plugging program is present 
elsewhere (see, e.g., Christensen and Peterson, 1981), and it will not be 
repeated here. 
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As part of t h e  b o r e h o l e  p lugg ing  program, d o i i h o l e  t e l e v i s i o n  sys t ems  

The a p p l i c a t i o n  is d e s c r i b e d  were used t o  examine t h e  b o r e h o l e  c o n d i t i o n .  

f u r t h e r  i n  C h r i s t e n s e n  e t  al . ,  (1980) .  

The b o r e h o l e  is plugged  w i t h  grout over t h e  i n t e r v a l  4477-4495' i n  
Anhydr i t e  I of t h e  Castile Formation.  
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3.0 GEOLOGIC DATA FOR BOREHOLE AEC-7 
LEA COUNTY, NEW MEXICO 

By P. T. Banks and M .  H. F r e e l a n d  ( 1 )  

3 .1  ABSTRACT 

Borehole AEC-7 i s  a n  e x p l o r a t o r y  w e l l  d r i l l e d  i n  Lea County, N e w  Mexico 

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

i n  and around t h e  s i t e  proposed f o r  t h e  Waste I s o l a t i o n  P i l o t  P l a n t  

(WIPP).  The d r i l l i n g  was done a t  two s e p a r a t e  t i m e s .  The upper  3,918 

f e e t  of AEC-7 ( o f  an e v e n t u a l  t o t a l  d e p t h  of about  4 ,732 f e e t )  w a s  

d r i l l e d  i n  t h e  p e r i o d  March 19,  1974 t o  A p r i l  18, 1974 and plugged. The 

h o l e  was deepened t o  4 ,731.9 i n  t h e  p e r i o d  Februa ry  27, 1979 t o  A p r i l  

19 ,  1980. 

AEC-7 was d r i l l e d  t o  a t o t a l  d e p t h  of 4,731.9 f e e t  (datum: k e l l y  

bush ing)  of which 3,685.9 f e e t  w e r e  c o r e d .  The 1974 d r i l l i n g  p e r i o d  

r e s u l t e d  i n  2,878.0 f e e t  of c o r e  and t h e  1979-1980 d r i l l i n g  p e r i o d  

r e s u l t e d  i n  807.9 f e e t  of c o r e .  During t h e  1974 d r i l l i n g  p e r i o d ,  c o r e  

r u n s  were numbered c o n s e c u t i v e l y  from 1 t o  47. A d d i t i o n a l  c o r e s  t a k e n  

i n  1979 were a l s o  numbered c o n s e c u t i v e l y  1 th rough  18 i n  f i e l d  

r e c o r d s .  For  t h e  pu rposes  of convenience and c o n s i s t e n c y  i n  t h i s  

r e p o r t ,  t h e  second set  of c o r e  r u n s  h a s  been renumbered beg inn ing  w i t h  

Number 48 and c o n t i n u i n g  th rough  65  (Tab le  1 ) .  

The s t r a t i g r a p h y  p e n e t r a t e d  by AEC-7 i n c l u d e s  t h e  f o l l o w i n g :  

Qua te rna ry :  Holocene d e p o s i t s  ( e o l i a n  sand)  
Mescalero C a l i c h e  

Triass i c  : Sant  a Rosa Sands tone  

D ’  Appolonia C o n s u l t i n g  Eng inee r s  , Denver,  Colorado 
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Permian : Dewey Lake Red Beds 

R u s t l e r  Formation 
Magenta Dolomite member 
Cu leb ra  Dolomite member 

Sa lado  Format i o n  
Upper member 
McNut t pot ash zone 
Lower member 

Cas t i l e  Format i o n  
Anhydr i t e  111 
H a l i t e  I1 
Anhydr i t e  I1 
H a . l i t e  I 
Anhydr i t e  I 

B e l  1 Canyon Format i o n  
Reef t a l u s  
La.mar l i m e s  t one  
Ramsey sands tone  
Ford s h a l e  
Olds sands tone  

Var ious  g e o p h y s i c a l  logs  were run i n  bo th  t h e  1974 and 1979-1930 

p e r i o d s .  I n  1974 gamma ray and n e u t r o n  l o g s  were run  t o  3 ,914 f e e t .  I n  

1979-1980 a more complete  s u i t e  of g e o p h y s i c a l  l o g s  was s u n  t o  t h e  t o t a l  

dep th  of  4 ,731.9 f e e t .  These i n c l u d e d :  

Gamma r a y  
Compensated n e u t r o n  d e n s i t y  
BHC a c o u s t i l o g  
Dual la te ro log-mi .c ro la te ro log  
Gyro and mult  i s h o t  d e v i a t i o n  s u r v e y s  
Magnetic i n c l i n o m e t e r  su rvey  
C a l i  per 

Numerous h y d r o l o g i c ,  h y d r a u l i c  , c h e m i c a l ,  and m i n e r a l o g i c a l  a n a l y s e s  

were a l s o  performed. The d a t a  from t h e s e  h y d r o l o g i c  and l i t h o l o g i c  

t e s t s  are  no t  p r e s e n t e d  i n  t h i s  c h a p t e r  b u t  a r e  on f i l e  w i t h  t h e  U.S .  

G e o l o g i c a l  Survey i n  Denver, Colorado. 
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The AEC-7 s t r a t i g r a p h i c  s e c t i o n  i s  a sequence of  mudstones,  s i l t s t o n e s ,  

l i m e s t o n e s ,  and e v a p o r i t e s  g e n e r a l l y  t y p i c a l  of t h e  area. P r e l i m i n a r y  

i n t e r p r e t a t  i on  does ,  however, i n d i c a t e  a marked t h i c k e n i n g  ( o r  pe rhaps  

r e p e t i t i o n )  of s t r a t i g r a p h i c  u n i t s  w i t h i n  t h e  Permian Cas t i l e  

Formation.  Th i s  t h i c k e n i n g  i s  r e s t r i c t e d  t o  t h e  Cas t i l e :  no ev idence  

of  de fo rma t ion  i s  observed i n  t h e  o v e r l y i n g  Sa lado  Formation.  The 

mechanism of de fo rma t ion  i n  t h e  Cast i le  Formation h a s  n o t  been 

de te rmined .  

3.2 I N T R O D U C T I O N  

Borehole AEC-7 was d r i l l e d  n e a r  t h e  s i t e  of a proposed Waste I s o l a t i o n  

P i l o t  P l a n t  (WIPP) which i s  l o c a t e d  i n  e a s t e r n  Eddy County, N e w  

Mexico. Borehole AEC-7 i s  i n  w e s t e r n  Lea County, New Mexico 

approx ima te ly  3 . 5  m i l e s  n o r t h e a s t  of t h e  n o r t h e a s t  c o r n e r  of t h e  WIPP 

s i t e  ( F i g u r e s  1 and 2 ) .  

The o b j e c t i v e s  of t h e  d r i l l i n g  and g e o p h y s i c a l  programs were t o  (1) 

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

t h e  s i t e ;  ( 2 )  examine t h e  s t r u c t u r e  of t h e  r o c k s ;  ( 3 )  conduct  downhole 

g e o p h y s i c a l  s u r v e y s  t o  d e f i n e  r o c k  and f l u i d  p r o p e r t i e s ;  ( 4 )  o b t a i n  c o r e  

samples f o r  l a b o r a t o r y  a n a l y s i s ,  and ( 5 )  p r o v i d e  a d a t a  p o i n t  f o r  

c a l i b r a t i o n  of s e i s m i c  r e c o r d s  and c o n s t r u c t i o n  of g e o l o g i c  c r o s s  

s e c t i o n s  through t h e  WIPP s i t e  and su r round ing  areas. 

The d r i l l i n g  of AEC-7 was done on b e h a l f  of t h e  U.S. Department o€  

Energy ( f o r m e r l y  t h e  U .  S .  Energy Research and Development 

Admin i s t r a t  i o n ) .  C u t t i n g s  samples from 0-1040 f e e t ,  and c o r e  t a k e n  from 

1040-3918 f e e t  were d e s c r i b e d  by P.  J .  Stubbs ( independen t  g e o l o g i s t )  

and C.  L .  J o n e s  (U.S. G e o l o g i c a l  Survey) .  Core t a k e n  from 3924-4732 

f e e t  w a s  d e s c r i b e d  by g e o l o g i s t s  from Fen ix  and S c i s s o n ,  I n c . ,  who 

s u p e r v i s e d  t h e  d r i l l i n g  o p e r a t i o n s  i n  t h i s  i n t e r v a l .  

- 6 -  



EDDY COUNTY I - 
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SCALE 
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FIGURE I 

M E X I C O  L-J 
KEY MAP 
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PREPARED FOR 
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DATED: 1981 
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The r a w  d a t a  p e r t a i n i n g  t o  AEC-7 , and a d d i t i o n a l  s u p p o r t i n g  in fo rma t  i o n  

and gu idance ,  were provided t o  t h e  a u t h o r s  by Richard P .  Snyder of  t h e  

U.S. G e o l o g i c a l  Survey,  Denver, Colorado. D e t a i l s  of t h e  l o c a t i o n  arid 

d r i l l i n g  of  AEC-7 are  summarized i n  Tab le  1,  s t r a t i g r a p h i c  u n i t s  and 

d e p t h s  are l i s t e d  i n  Tab le  2 ,  and t h e  l i t h o l o g y  i s  d e s c r i b e d ' i n  d e t a i l  

i n  Table  3 .  The l i t h o l o g y  and s e l e c t e d  geophys ica l  l o g s  a r e  c o r r e l a t e d  

and p r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  3. 

3 . 3  DESCRIPTION OF AEC-7 

Borehole AEC-7 i s  l o c a t e d  i n  S e c t i o n  31,  Township 2 1  Sou th ,  Range 32 

East i n  w e s t e r n  Lea County,  N e w  Mexico. The b o r e h o l e  was s t a r t e d  i n  

1974 ( t o  a d e p t h  of about 3918 f e e t )  and deepened i n  1979 t o  a d e p t h  (of 

4731.9 fee t  as measured from t h e  k e l l y  bushing ( K B )  12 .2  f e e t  above 

ground l e v e l  a t  a n  e l e v a t i o n  of 3667.7 f e e t  MSL (mean s e a  l e v e l ) .  

Ground l e v e l  (GL) e l e v a t i o n  i s  3655.5 f e e t  MSL. 

A l l  d e p t h s  r e p o r t e d  h e r e i n ,  u n l e s s  o t h e r w i s e  n o t e d ,  a r e  measured from 

t h e  d r i l l i n g  k e l l y  bushing set  a t  1 2 . 2  f e e t  above ground s u r f a c e .  

Depths below ground s u r f a c e  may be c a l c u l a t e d  by s u b t r a c t i n g  12.2 f e e t  

from t h e  r e p o r t e d  d e p t h s .  

Measurements i n  t h i s  document f o r  AEC-7 a r e  r e p o r t e d  i n  t h e  inch-pound 

( E n g l i s h )  system. These u n i t s  are c o n s i s t e n t  w i th  t h e  u n i t s  used i n  t h e  

f i e l d  t o  record the o r i g i n a l  o b s e r v a t i o n s .  The inch-pound s y s t e m  a l s o  

f a c i l i t a t e s  comparison of  AEC-7 measurements w i th  measurements made by 

s u r v e y o r s  i n  e s t a b l i s h i n g  t h e  geograph ic  c o o r d i n a t e s  of t h e  b o r i n g ,  by 

d r i l l e r s  i n  de t e rmin ing  w e l l  dep th  and d r i l l i n g  c o n d i t i o n s ,  and by 

g e o p h y s i c a l  l o g g e r s  i n  r e c o r d i n g  in-hole  v a r i a t i o n s  of rock  p r o p e r t i e s  

w i th  d e p t h .  I f  m e t r i c  e q u i v a l e n t s  are d e s i r e d ,  t h e  f o l l o w i n g  c o n v e r s i o n  

f a c t o r s  are p rov ided :  



BY TO OBTAIN METRIC U N I T  
_. 

MULTIPLY ENGLISH U N I T  

f o o t  ( f t )  0.3048 meter (m) 

i n c h  ( i n )  2.5.4 m i l l i m e t e r  (mm) 

inch  ( i n )  2.54 c e n t i m e t e r  (cm) 

pounds ( l b )  0.4536 k i log ram (kg)  

pounds p e r  s q u a r e  inch  0.006895 megapascal (mpa) 
( p s i )  

Depth measurements p r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  3 are  g i v e n  i n  b o t h  

E n g l i s h  and m e t r i c  u n i t s .  

The s t r a t i g r a p h i c  s e c t i o n  p e n e t r a t e d  by AEC-7 encompasses u n c o n s o l i d a t e d  

d e p o s i t s  and sed imen ta ry  r o c k s  from Qua te rna ry  t o  Permian age.  The 

r o c k s  are p r i m a r i l y  mar ine  e v a p o r i t e s  of Permian age w i t h  some younger 

c o n t i n e n t a l  r o c k s  p r e s e n t  i n  t h e  upper  p o r t i o n s  of t h e  s e c t i o n .  Marine 

c l a s t i c  r o c k s  of t h e  B e l l  Canyon Formation appea r  i n  t h e  lower p o r t i o n  

of t h e  b o r i n g .  

3 .3 .1  S t r a t i g r a p h y  

AEC-7 p e n e t r a t e d  a sequence of s ed imen ta ry  c l a s t i c  and e v a p o r i t i c  r o c k s  

from Qua te rna ry  t o  Permian age.  The sequence i s  s i m i l a r  t o  t h a t  

encoun te red  i n  o t h e r  b o r e h o l e s  on t h e  WIPP s i t e  w i t h  t h e  e x c e p t i o n  of 

t h i ckened  o r  r e p e a t e d  u n i t s  w i t h i n  t h e  Permian Cas t i le  Formation.  

Where f i e l d  d e p t h  measurements were not cons i s  t e n t  w i t h  l i t h o l o g i c  

changes as i n t e r p r e t e d  from g e o p h y s i c a l  r e c o r d s ,  t h e  d e p t h s  of c o r e  r u n s  

and l i t h o l o g i c  boundar i e s  were a d j u s t e d  t o  a g r e e  w i t h  g e o p h y s i c a l  l o g s  

p r e s e n t e d  i n  F i g u r e  3 .  Tab le  1 l i s t s  t h e s e  c o r r e c t i o n  f a c t o r s  f o r  each 

c o r e  r u n ,  and a l l  d e p t h s  r e p o r t e d  i n  t h i s  document r e f l e c t  t h o s e  

ad jus tmen t s .  
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Q u a t e r n a r y  System 

Unconsol idated Qua te rna ry  d e p o s i t s  occu r  o n l y  i n  t h e  upper  24.2 f e e t  of 

AEC-7. An unnamed d e p o s i t  of  Holocene e o l i a n  sand ,  which o v e r l i e s  t h e  

bedrock on most of t h e  WIPP s i t e ,  i s  p r e s e n t  from 16.2-20.2 f e e t .  From 

20.2-24.2 fee t  t h e  Mescalero c a l i c h e ,  a white, cha lky  l i m e s t o n e ,  w a s  

p e n e t r a t e d .  

Tr iassic  Svstem 

S a n t a  Rosa Sandstone 

The i n t e r b e d d e d  s a n d s t o n e s ,  s i l t s t o n e s ,  and s h a l e s  of t h e  S a n t a  

Rosa Sandstone are p r e s e n t  from 24.2-133.0 f e e t .  The s a n d s t o n e s  i n  

t h i s  u n i t  are  p r i m a r i l y  r ed  and w h i t e ,  v a r y  from f i n e  g r a i n e d  t o  

c o n g l o m e r a t i c  i n  p i a c e s , ,  and a r e  t y p i c a l l y  poor ly  s o r t e d .  

Permian System 

Permian rocks  account  f o r  most of t h e  s t r a t i g r a p h i c  s e c t i o n  i n  AEC-7. 

Format i o n s  p e n e t r a t e d  d u r i n g  d r i l l i n g  were : t h e  Dewey Lake Red Beds , 
t h e  R u s t l e r  Formation,  t h e  Sa lado  Formation,  t h e  Cas t i l e  Formation,  and 

t h e  B e l l  Canyon Formation,  i n  descending o r d e r .  

Dewev Lake Red Beds 

The Dewey Lake Red Ileds ( f rom 133.0-675.0 f e e t )  c o n s i s t  of 

i n t e r b e d d e d  s a n d s  t o n e s ,  s i l t s  t o n e s ,  and shales. The rocks  a r e '  

r e d d i s h  i n  c o l o r  w i th  uncommon t r a c e s  of g r e e n  s h a l e .  The 

s a n d s t o n e s  are f i n e  t o  medium g r a i n e d  and i n  t h e  lower p a r t  of the' 

u n i t  a t r a c e  of  gypsum i s  p r e s e n t .  

-11- 



R u s t l e r  Format i o n  
~ ~~~ 

The R u s t l e r  Formation,  found from 675.0-1000.6 f e e t ,  c o n s i s t s  

mos t ly  of  gypsum and w h i t e ,  dense a n h y d r i t e .  Some beds of r e d d i s h ,  

v e r y  f i n e  g r a i n e d  s a n d s t o n e ,  s i l t s t o n e ,  and s h a l e  a r e  a l s o  

p r e s e n t .  The u n i t  a l s o  c o n t a i n s  an o c c a s i o n a l  t r a c e  of r e d  

po lyh a l i  t e  . 

Two do lomi te  members occur  w i t h i n  t h e  R u s t l e r  Formation.  They a r e  

t h e  Magenta Dolomite member (733.5-767.0 f e e t )  and t h e  Cu leb ra  

Dolomite member (872.2-900.5 f e e t ) .  The Magenta i s  a v e r y  f i n e l y  

c r y s t a l l i n e ,  g ray i sh -g reen  do lomi te  and t h e  Culebra i s  a f i n e l y  

c r y s  t a1 l i n e ,  ch a1 ky d o l o m i t e .  

Sa l ado  Format ion 
The Permian Sa lado  Formation i s  a t h i c k  (2014.1 f e e t )  e v a p o r i t e  

sequence c o n t a i n i n g  t h r e e  s t ra t  i g r a p h i c a l l y  d i s t i n c t ,  i n f o r m a l l y  

named u n i t s :  t h e  upper  member (1000.6-1505.1 f e e t ) ,  t h e  McNutt 

po ta sh  zone (1505.1-1881 .O f e e t )  ; and t h e  lower member ( 1881 .O- 

3014.7 f e e t ) .  Numerous p o l y h a l i t e  and a n h y d r i t e  marker beds occur  

throughout  a l l  t h r e e  u n i t s  ( r e f e r  t o  Tab le  2 f o r  t h e  d e p t h  

i n t e r v a l s  of t h e  marker  b e d s ) .  These beds c o n s i s t  of a n h y d r i t e  

and /o r  p o l y h a l i t e  and are p e r s i s t e n t  over  l a r g e  areas of t h e  

Permian Bas in .  Though o f t e n  d i f f i c u l t  t o  r e c o g n i z e  i n  c o r e  o r  

c u t t i n g s ,  t h e  marker beds are r e a d i l y  d i s t i n g u i s h a b l e  on 

g e o p h y s i c a l  l o g s  ( F i g u r e  3 )  and are t h u s  commonly used f o r  wide- 

a r e a  c o r r e l a t i o n  pu rposes .  Depths of many of t h e  marker beds 

i d e n t i f i e d  are  p l aced  a t  t h e  bottom of  t h e  bed.  The p o s s i b i l i t y  of  

e r o s i o n a l  upper c o n t a c t s  r e n d e r s  t h e  bot toms of t h e  marker beds 

more s t r a t i g r a p h i c a l l y  s i g n i f i c a n t .  

n 
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Upper Member 

The upper  member of t h e  Sa lado  Formation (1000.6-1505.1 f e e t )  

c o n s i s t s  p r i m a r i l y  of f i n e l y  t o  c o a r s e l y  c r y s t a l i n e  h a l i t e .  

The c o l o r  of t h e  h a l i t e  v a r i e s  among t h e  f o l l o w i n g :  orangl?, 

brown , pale-amber , 1 igh  t -gr ay , g r  ay i sh -b r  own , mode r a t  e-r e d d i  s h 

brown, l i g h t - r e d ,  g reen i sh -g ray  (when a r g i l l a c e o u s ) ,  and c l e a r  

( e s p e c i a l l y  when t h e  h a l i t e  o c c u r s  as l a r g e ,  secondary 

c r y s  t a1 s 1 . 

The h a l i t e  of t h e  upper  member i s  f r e q u e n t l y  a r g i l l a c e o u s ,  

p o l y h a l i t i c ,  and a n h y d r i t i c .  Clay i n  t h e  a r g i l l a c e o u s  h a l i t e  

o c c u r s  i n  s t r e a k s ,  i n c l u s i o n s ,  and p a r t i n g s  and i s  u s u a l l y  

brown o r  g reen i sh -g ray  i n  c o l o r .  P o l y h a l i t e  o c c u r s  w i t h i n  t h e  

h a l i t e  i n  beds ( u s u a l l y  less  t h a n  one f o o t  t h i c k ) ,  l e n s e s ,  

s t r e a k s ,  s t r i n g e r s ,  n o d u l e s ,  and b l e b s ,  o r  h a s  been obse rvzd  

t o  be d i s s e m i n a t e d  throughout  t h e  h a l i t e  groundmass. T h e  

p o l y h a l i t e  i s  f i n e l y  t o  v e r y  f i n e l y  c r y s t a l l i n e  and appea r s  

moderate-red,  moderate-reddish-orange,  o r  l i gh t -b rown ,  u s u a l l y  

i n  c o n t r a s t  w i th  t h e  h a l i t e  c o l o r s .  White t o  g ray  a n h y d r i t e  

o c c u r s  i n  s t r e a k s ,  b l e b s ,  i n c l u s i o n s ,  b e d s ,  and s t r i n g e r s  and 

i s  t y p i c a l l y  f i n e l y  t o  v e r y  f i n e l y  c r y s t a l l i n e .  Some l i g h t -  

g r a y  m a g n e s i t i c  a n h y d r i t e  i s  p r e s e n t  i n  beds w i t h i n  t h e  

h a l i t e .  

Rare b l e b s  of t h e  potassium-magnesium s a l t  k a i n i t e  a r e  p r e s e n t  

w i t h i n  t h e  h a l i t e  a t  1356.0-1356.8 feet .  

The upper  member of t h e  Sa lado  Formation a l s o  c o n t a i n s  

numerous, d i s c r e t e  beds of p o l y h a l i t e .  The p o l y h a l i t e  i n  

t h e s e  i s  dense  and v e r y  f i n e l y  c r y s t a l l i n e  w i t h  r a r e  l a r g e  

c r y s t a l s .  Color varies as d e s c r i b e d  above. P o l y h a l i t e  beds 

o f t e n  c o n t a i n  dense  a n h y d r i t e ,  c l a y  appea r ing  as b e d s ,  
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p a r t i n g s ,  o r  c r y s t a l  c o a t i n g s ,  and h a l i t e  i n  p a r t i n g s ,  

i n c l u s i o n s  , and b l e b s .  

Some a n h y d r i t e  u n i t s  are p r e s e n t  i n  t h e  upper  member. The 

a n h y d r i t e  i s  dense and massive and can be f i n e l y  t o  v e r y  

f i n e l y  c r y s t a l l i n e .  Some of t h e  a n h y d r i t e  occur s  i n  n o d u l a r  

form and some i s  embedded i n  a c l a y  m a t r i x .  Color  v a r i e s  

among g r a y ,  dark-gray and l i g h t - g r a y  wi th  some red m o t t l i n g .  

The a n h y d r i t e  u n i t s  can c o n t a i n  h a l i t e ,  p o l y h a l i t e ,  and 

magnes i t e .  P o l y h a l i t e  w i t h i n  t h e  a n h y d r i t e  u n i t s  i s  orange 

and o c c u r s  i n  b l e b s  o r  l e n t i c u l a r  masses. B lebs ,  seams, and 

l a y e r s  of h a l i t e  pseudomorphs a f t e r  gypsum are  a l s o  p r e s e n t .  

I n c l u s i o n s  of amber h a l i t e ,  wh i t e  magnes i t e  b l e b s ,  and l i g h t -  

g r a y  magnes i t e  laminae a r e  p r e s e n t  i n  p a r t s  of t h e  

a n h y d r i t e .  Rare c a r n a l l i t e  (KMgC13.6H20) l a y e r s  are p r e s e n t  

i n  t h e  upper  member. 

The upper member of t h e  Sa lado  Formation i n  AEC-7 c o n t a i n s  1 3  

r ecogn ized  marker beds .  These marker beds are composed mos t ly  

of  p o l y h a l i t e  o r  a n h y d r i t e .  

McNut t Pot a s h  Zone 

The McNutt p o t a s h  zone of t h e  Sa lado  Forma t ion ,  found from 

1505.1 t o  1881.0 f e e t  , c o n s i s t s  mos t ly  of h a l i t e ,  a n h y d r i t e ,  

and p o l y h a l i t e  w i t h  some i n t e r s t i t i a l  o r  minor bedded c l a s -  

t i c s .  The member g e t s  i t s  name from t h e  r e l a t i v e l y  h i g h  

c o n t e n t  of po ta s s ium and magnesium s a l t s  such as p o l y h a l i t e ,  

c a r n a l l i t e ,  k i e s e r i t e ,  s y l v i t e  and l a n g b e i n i t e  which c o n t a i n  

ore-grade po ta s s ium c o n c e n t r a t i o n s .  A l so  inc luded  i n  t h i s  

s t r a t i g r a p h i c  i n t e r v a l  a r e  seven unnamed and two named marker 

beds :  t h e  Vaca T r i s t e  Sandstone and t h e  Union A n h y d r i t e ,  
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Hal i te  u n i t s  i n  t h e  McNutt a r e  c o l o r e d  brown, r e d ,  b u f f ,  

o r a n g e ,  r edd i sh -o range ,  reddish-brown, pale--amber, w h i t e ,  

l i g h t - r e d ,  g r a y ,  and g reen i sh -g ray .  The h a l i t e s  can be 

a r g i l  l a c e o u s ,  p o l y h a l i  t i c  , and l e s s  commonly anhydr i t  i c :  . 
R e l a t i v e l y  h i g h  pe rcen tages  of t h e  fo l lowing  pot a s s iun -  

magnesium s a l t  a r e  a l s o  p r e s e n t :  c a r n a l  l i t e ,  s y l v i t e ,  

k i e s e r i t e ,  l a n g b e i n i t e ,  k a i n i t e ,  and l e o n i t e .  

A r g i l l a c e o u s  h a l i . t e  i n  t h e  McNutt member c o n t a i n s  pa r t ing : ; ,  

b l e b s ,  i n c l u s i o n s ,  and bands of brown, g r a y ,  and g r e e n i s h -  

g r a y ,  sometimes s i l t y ,  c l a y .  O c c a s i o n a l l y  t h e  c l a y  i s  

d i s semina ted  th roughou t  t h e  h a l i t e  u n i t s .  

A t r a c e  of s t r i n g e r s  and seams of g r a y  a n h y d r i t e  i s  p r e s e n t  i n  

t h e  McNutt h a l i t e s .  

The potassium-magnesium s a l t s  appea r ing  i n  t h e  McNutt p o t a s h  

zone occur  as f o l l o w s :  

C a r n a l l i t e :  

S y l v i t e  : 

K i e s e r i t e :  

L a n g b e i n i t e :  

S t r i n g e r s ,  seams, b l e b s ,  i n c l u s i o n s ,  
c r y s t a l s ,  and c r y s t a l l i n e  masses of r e d ,  
p ink ,  maroon, and t a n  c a r n a l l i t e ;  some of 
t h e  c a r n a l l i t e  i s  bo rde red  by a n h y d r i t e  
c r y s t a l s .  

Occurs i n  b l e b s  and c r y s t a l s .  

Occurs as d i s c r e t e  c r y s t a l s  

Occurs i n  c r y s t a l s ;  o c c a s i o n a l l y  t h e  
l a n g b e i n i t e  c r y s t a l s  are rimmed wi th  k a i -  
n i t e  and l e o n i t e .  Some k a i n i t e / l e o n i t e  
pseudomorphs a f t e r  l a n g b e i n i t e  have been 
obse rved .  
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P o l y h a l i t e  appea r s  i n  t h e  McNutt i n  

minor amounts i n  h a l i t e  u n i t s  o r  as 

found w i t h i n  McNutt h a l i t e  u n i t s  

c o l o r e d .  It o c c u r s  i n  bands,  b l e b s ,  

two t y p e s  of o c c u r r e n c e s :  as  

d i s c r e t e  beds ,  The p o l y h a l i t e  

can be b u f f ,  r e d  o r  o range  

c r y s t a l s ,  s t r i n g e r s ,  and seams 

o r  i s  d i s semina ted  i n  t h e  h a l i t e  body. 

P o l y h a l i t e  beds i n  t h e  McNutt c o n t a i n  dense p o l y h a l i t e  c o l o r e d  

l i g h t - r e d ,  pale-red moderate-orange-pink and l i g h t - g r a y .  The poly- 

h a l i t e  can  be h a l i t i c  ( w i t h  i n c l u s i o n s ,  c r y s t a l s ,  and b l e b s  of 

h a l i t e ) ,  a r g i l l a c e o u s  ( w i t h  s t r i n g e r s ,  seams, and i n c l u s i o n s  of  

g reen i sh -g ray ,  g r e e n  and brown c l a y ) ,  c a r n a l l i t i c ,  o r  a n h y d r i t i c .  

Some of t h e  c l a y  i n  t h e  a r g i l l a c e o u s  p o l y h a l i t e  i s  c a r n a l l i t i c  O K  

h a s  been invaded by c a r n a l l i t e  v e i n s .  C a r n a l l i t e  o c c u r s  as s t r e a k s ,  

s t r i n g e r s ,  i n c l u s i o n s ,  o r  c r y s t a l l i n e  masses w i t h i n  the  p o l y h a l i t e  

u n i t s .  S t r i n g e r s ,  b l aded  c r y s t a l s ,  and c r y s t a l l i n e  masses of anhy- 

d r i t e  are a l s o  p r e s e n t .  Some of t h e  p o l y h a l i t e  h a s  been p a r t i a l l y  

r e p l a c e d  by c a r n a l l i t e  and a n h y d r i t e  c r y s t a l s .  

An o c c a s i o n a l  l a y e r  of d e n s e ,  massive a n h y d r i t e  o c c u r s  i n  t h e  

McNutt. The a n h y d r i t e  i s  w h i t e ,  g r a y ,  and l i g h t - g r a y ,  o f t e n  con- 

t a i n i n g  h a l i t e ,  p o l y h a l i t e ,  potassium-magnesium s a l t s ,  o r  c l a y .  The 

c l a y  i s  g r a y  and o c c u r s  as p a r t i n g s ;  r e d  p o l y h a l i t e  appea r s  as 

growths and masses, and h a l i t e  i s  p r e s e n t  as i n c l u s i o n s  and pseudo- 

morphs a f t e r  gypsum. The potassium-magnesium s a l t s  k i e s e r i t e  and 

p ink  c a r n a l l i t e  are observed as s t r i n g e r s  and i n c l u s i o n s .  Rare 

magnes i t e  laminae are a l s o  p r e s e n t .  

Some d i s c r e t e  l a y e r s  of c l a y  and c a r n a l l i t e  are p r e s e n t  w i t h i n  t h e  

McNutt p o t a s h  zone. The c l a y  i s  brown, g r e e n i s h - g r a y ,  and g ray  and 

can c o n t a i n  c r y s t a l s ,  v e i n s ,  and b l e b s  of h a l i t e .  Clay l a y e r s  a l s o  

may have b l e b s  of p o l y h a l i t e  and v e i n s  of c a r n a l l i t e ,  and a r e  o f t e n  
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s i l t y .  

o c c a s i o n a l  h a l i t e  c r y s t a l s  and i n c l u s i o n s  of g r e e n i s h - g r a y  c l a y .  

C a r n a l l i t e  l a y e r s  c o n t a i n  p ink  t o  l i g h t - r e d  c a r n a l l i t e  w i t h  

Seven numbered, b u t  unnamed marker b e d s ,  c o n s i s t i n g  of p o l y h a l i t e  

and a n h y d r i t e ,  are  p r e s e n t  i n  t h e  McNutt. Two named marker b e d s ,  

t h e  Vaca Tr i s te  Sandstone u n i t ,  (1505.1-1514.1 f e e t )  and t h e  Union 

A n h y d r i t e ,  (1696.2-1705.0 f e e t )  are  a l s o  p r e s e n t .  

The Vaca T r i s t e  Sandstone i n  AEC-7 c o n s i s t s  of s i l t y  and a r g i l -  

l a c e o u s  h a l i t e .  The h a l i t e  i s  brown w i t h  numerous i n c l u s i o n s  and 

p a r t i n g s  of c l a y  and s i l t y  c l a y .  

The Union Anhydr i t e  i s  a dense ,  m a s s i v e ,  g r a y  a n h y d r i t e  w i t h  a few 

i n c l u s i o n s  of c a r n a l l i t e  and h a l i t e .  P o l y h a l i t e  growths and c l a y  

p a r t i n g s  a r e  a l s o  p r e s e n t  w i t h i n  t h e  Union Anhydr i t e .  

Lower Member 

The lower member of t h e  Sa lado  Formation c o n s i s t s  m o s t l y  of' h a l i t e  

w i th  some beds of p o l y h a l i t e ,  a n h y d r i t e ,  c l a y ,  and g l a i i b e r i t e .  

F o u r t e e n  numbered marker beds and one named marker bed ( t h e  Cowden 

Anhydr i t e ,  2520.0-2539.0 f e e t )  a r e  p r e s e n t  w i t h i n  t h e  lower mem- 

b e r .  Rocks of t h e  lower membsr of t h e  Sa lado  Formation a l s o  c o n t a i n  

hydrocarbons i n  AEC-7. 

Hal i t e  i n  t h e  lower member i s  c o l o r e d  brown, o r a n g e ,  r e d d i s h - o r a n g e ,  

g r a y ,  moderate-orange-pink, moderate-red,  t r a n s p a r e n t ,  p a l e - r e d ,  and 

wh i t e .  Much of t h e  h a l i t e  i s  banded w i t h  a l t e r n a t i n g  l a y e r s  of 

l i g h t  and d a r k  shades  of g ray  and some i s  m o t t l e d .  H a l i t e  u n i t s  can 

be  a r g i l l a c e o u s  ( w i t h  brown, g r a y ,  and dark-red p a r t i n g s  and i n c l u -  

s i o n s  of c l a y ) ,  p o l y h a l i t i c ,  a n h y d r i t i c ,  o r  g l a u b e r i t i c .  R e c r y s t a l -  

l i z e d  h a l i t e  i s  a l s o  p r e s e n t .  
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P o l y h a l i t e  w i t h i n  t h e  h a l i t e  u n i t s  can be o r a n g e ,  r e d ,  moderate- 

orange-pink, p a l e - r e d ,  moderate-red,  and w h i t e ,  and o c c u r s  i n  b l e b s ,  

seams, s t r e a k s ,  and s t r i n g e r s .  A n h y d r i t i c  h a l i t e  c o n t a i n s  g r a y ,  

dense  a n h y d r i t e  i n  seams and s t r i n g e r s .  

T races  o f  g l a u b e r i t e  [Na2Ca(S04)2] o c c u r  as c r y s t a l s  and c r y s t a l l i n e  

c l u s t e r s .  The g l a u b e r i t e  can  be g r a y ,  moderate-pink, o r  very-dark- 

r e d .  

Beds of dense ,  r e d  and pa le - r ed  p o l y h a l i t e  are p r e s e n t  i n  t h e  lower 

member. The p o l y h a l i t e  can c o n t a i n  p a r t i n g s ,  i n c l u s i o n s ,  and 

s t r i n g e r s  of brown and g ray  c l a y .  Occas iona l  h a l i t e  i n c l u s i o n s  and 

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

Some beds of w h i t e  and g r a y ,  d e n s e ,  mass ive  a n h y d r i t e  occur  i n  t h e  

lower member. The a n h y d r i t e  t y p i c a l l y  i n c l u d e s  l a y e r e d  h a l i t e  

pseudomorphs a f t e r  gypsum. Much of t h e  a n h y d r i t e  h a s  been r e p l a c e d  

by r e d  and p ink  p o l y h a l i t e .  Beds and p a r t i n g s  of g r a y  c l a y  and 

h a l i t e  i n c l u s i o n s  are a l s o  common w i t h i n  a n h y d r i t e  u n i t s .  Magnesi te  

laminae are encoun te red  a t  2104.0 and 2934.0 f e e t .  Gray t o  moder- 

, a te -p ink  c r y s t a l s  and c r y s t a l l i n e  masses of g l a u b e r i t e  a l s o  o c c u r .  

The Cowden Anhydr i t e  c o n s i s t s  o f  g r a y ,  dense ,  mass ive  a n h y d r i t e  w i t h  

h a l i t e  and a n h y d r i t e  pseudomorphs a f t e r  gypsum. Magnes i t e  beds and 

m a g n e s i t i c  c l a y  beds are p r e s e n t  i n  t h e  Cowden Anhydr i t e .  

Cast i le  Format ion 

The Permian Cas t i l e  Formation (3014.7-4535.3 f e e t )  c o n s i s t s  of a l t e r n a -  

t i n g  sequences of h a l i t e  and a n h y d r i t e .  T y p i c a l l y ,  i n  t h e  v i c i n i t y  of 

AEC-7 t h e  Cast i le  Formation c o n t a i n s  t h e  fo l lowing  u n i t s :  Anhydr i t e  111, 

H a l i t e  11, Anhydr i t e  11, H a l i t e  I ,  and Anhydr i t e  I i n  descending o r d e r ,  

A d d i t i o n a l  beds of h a l i t e  and a n h y d r i t e ,  obse rved  i n  o t h e r  b o r i n g s  a t  

n 
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g r e a t e r  d i s t a n c e s  from t h e  C a p i t a n  Reef are n o t  r e p o r t e d  i n  t h e  a r e a  

around t h i s  b o r i n g .  AEC-7, however, a p p e a r s  t o  have encoun te red  a t h i c k -  

ened o r  perhaps r e p e a t e d  s e c t i o n  i n  t h e  C a s t i l e  Formation.  Numerous 

e v i d e n t i a l  o b s e r v a t i o n s  such a s  anomalously s t e e p  d i p s  i n  a n h y d r i t e  

laminae,  s e v e r e  con to r t : i on  and f o l d i n g  i n  some zones ,  and'  t h e  p re sence  of 

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

of t h e  Cast i le .  Anhydr i t e  111 i s  anomalously t h i n  i n  AEC-7 wi th  a 

t h i c k n e s s  of approx ima te ly  100 f e e t .  T h i s  t h i c k n e s s  i s  s i m i l a r  t o  t h e  

t h i c k n e s s  of Anhydr i t e  111 ( abou t  80 f e e t )  encoun te red  i n  WIPP-11 

( S a n d i a ,  1982) .  Th i s  and t h e  p re sence  of a p p a r e n t l y  r e p e a t e d  s e c t  i ons  

have n o t  been e x p l a i n e d .  

Anhydr i t e  I11 (3014.7-3113.0 f e e t )  c o n s i s t s  of d e n s e ,  m a s s i v e ,  g r a y  

t o  wh i t e  a n h y d r i t e .  It i s  o c c a s i o n a l l y  bi tuminous and h a s  h a l i t e -  

f i l l e d  f r a c t u r e s  and h a l i t e  pseudomorphs a f t e r  gypsum. 

Ha l i t e  I1 ( f i r s t  sequence)  i s  found a t  3113.0-3310.0 f e e t  and i s  

made up of a l t e r n a t i n g  d i s c r e t e  l ayers  of t r a n s p a r e n t  ( c o 1 o r l . e ~ ~ )  t o  

white h a l i t e  and a n h y d r i t e .  F r e q u e n t l y  t h e  h a l i t e  l a y e r s  a r e  banded 

w i t h  l a y e r s  of a n h y d r i t i c  h a l i t e  and h a l i t e  pseudomorphs a f t e r  

gypsum. H a l i t e - f i l l e d  f r a c t u r e s  and mass ive  seams and bands of 

a n h y d r i t e  are a l s o  common. White a n h y d r i t e  bands a r e  p r e s e n t  and 

t h e s e  bands are o f t e n  buckled i n t o  S-shaped f o l d s  o r  c u t  by h a l i t e -  

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

t i o n  i n  t h a t  i t  can be g r a n u l a r ,  s c h i s t o s e ,  o r  have broken and 

c o n t o r t e d  bands of a n h y d r i t e .  

The a n h y d r i t e  l a y e r s  w i t h i n  H a l i t e  I1 c o n t a i n  d e n s e ,  m a s s i v e ,  w h i t e  

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

l a y e r s  of h a l i t e  pseudomorphs a f t e r  gypsum. The a n h y d r i t e  i s  a l s o  

f r e q u e n t l y  bi tuminous and banded wi th  a l t e r n a t i n g  l a y e r s  cif l i g h t  

and d a r k  c o l o r e d  a n h y d r i t e .  
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Anhydr i t e  I1 ( f i r s t  sequence)  from 3310.0-3506.9 f e e t  c o n t a i n s  

d e n s e ,  m a s s i v e ,  white t o  l i g h t - g r a y  a n h y d r i t e .  The a n h y d r i t e  i s  

banded with i r r e g u l a r ,  a l t e r n a t i n g  l a y e r s  of l i g h t  and d a r k e r  shades  

o f  g ray .  Bituminous l a y e r s  are a l s o  p r e s e n t .  

Ha l i t e  I1 [ r e p e a t e d  s e q u e n c e ( ? ) ]  i s  81.3 f e e t  t h i c k  (3506.9-3588.2 . 

f e e t )  and i s  made up of a l t e r n a t i n g  l a y e r s  of g r a y ,  mass ive  h a l i t e  

and a n h y d r i t e .  The u n i t  c o n t a i n s  broken fragments  of g r a y ,  l a m i -  

na t ed  a n h y d r i t e  a l s o  o c c u r r i n g  i n  broken seams o r  e l o n g a t e d  

s t r i n g e r s .  The h a l i t e  i s  bi tuminous i n  p l a c e s .  Anhydr i t e  l a y e r s  i n  

t h i s  u n i t  c o n s i s t  of d e n s e ,  m a s s i v e ,  g r a y  a n h y d r i t e  f r e q u e n t l y  

banded i n  v a r y i n g  shades  of g ray .  The a n h y d r i t e  a l s o  c o n t a i n s  

c r y s t a l s  of g r a y  h a l i t e  and i s  o c c a s i o n a l l y  a r g i l l a c e o u s .  

Anhydr i t e  I1 [ r e p e a t e d  s e q u e n c e ( ? ) ]  i s  a 466 .8 - foo t - th i ck  (3588.2- 

4055.0 f e e t )  s e c t i o n  of d e n s e ,  mass ive ,  f i n e l y  t o  v e r y  f i n e l y  c ry -  

s t a l l i n e ,  g r a y ,  o l i v e - g r a y ,  and g r a y i s h - b l a c k  a n h y d r i t e .  The anhy- 

d r i t e  c o n t a i n s  brown, b i tuminous  mot t l i n g s  and i r r e g u l a r  p a r t i n g s  , 
and s i n u o u s ,  grayish-brown, c a l c i t i c  and bi tuminous l a m i n a t i o n s .  

H a l i t e  I (4055.0-4182.3 f e e t )  i s  a sequence of t r a n s p a r e n t ,  t r a n s -  

l u c e n t  t o  v e r y - l i g h t - g r a y  h a l i t e .  The h a l i t e  i s  f i n e l y  t o  v e r y  

c o a r s e l y  c r y s t a l l i n e .  Anhydr i t e  i s  p r e s e n t  w i t h i n  t h e  h a l i t e  as 

b l e b s  and s t r i n g e r s  of white a n h y d r i t e  and as h i g h l y  f o l d e d ,  

t w i s t e d ,  b roken ,  s l i g h t l y  c a l c a r e o u s ,  g r a y  t o  w h i t e ,  a n h y d r i t e  

s t r i n g e r s .  

Anhydr i t e  I (4182.3-4535.5 f e e t )  i s  made up of v e r y  d e n s e ,  predomi- 

n a n t l y  massive b l u i s h - g r a y  and o l i v e - g r a y  a n h y d r i t e .  The a n h y d r i t e  

i s  v e r y  f i n e l y  c r y s t a l l i n e  and c o n t a i n s  s i n u o u s  c a l c i t i c  and bi tumi-  

nous l a m i n a t i o n s .  O i l  s e e p s  are p r e s e n t  as are s i l t  bands.  Some of  

t h e  a n h y d r i t e  i s  s l i g h t l y  d o l o m i t i c .  
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Throughout t h e  u n i t s  of t h e  C a s t i l e  Format ion ,  beds and laminae were 

commonly observed  t o  d i p  a t  s t e e p  a n g l e s  v a r y i n g  from 35 t o  60 d e g r e e s .  

It i s  p o s t u l a t e d  t h a t  t h e  anomalous t h i c k n e s s  of some u n i t s  r e p r e s e n t s  an 

appa ren t  r a t h e r  t h a n  t r u e  t h i c k n e s s  r e s u l t i n g  from t h e  d i p  of t h e  o v e r a l l  

sequence .  

B e l l  Canyon Formation (4535.5-4731.9 f e e t )  

The Permian B e l l  Canyon Formation i s  an i n t e r b e d d e d  sequence of mar ine  

s a n d s t o n e ,  s i l t s t o n e ,  s h a l e ,  and l i m e s t o n e .  

Reef t a l u s  (4535.5-4584.7 f e e t ) .  The r e e f  t a l u s  u n i t  r e p r e s e n t s  a 

t r a n s i t i o n  f a c i e s  between t h e  C a p i t a n  Reef and t h e  B e l l  Canyon 

Formation and c o n s i s t s  p r i m a r i l y  of g r a y i s h - b l a c k ,  l i g h t - o l i v e - g r a y ,  

o l i v e - g r a y ,  and o l i v e - b l a c k  s i l t s t o n e  d e r i v e d  from b a s i n  margin r e e f  

d e t r i t u s .  The s i l t s t o n e  i s  c a l c a r e o u s  and,  i n  p l a c e s ,  f a i n t l y  

l amina ted  wi th  b l a c k  t o  g r a y i s h - b l a c k  s h a l e .  The s i l t s t o n e  i s  

p e t r o l i f e r o u s  and c o n t a i n s  r a r e  l imes tone  c l a s t s .  

Lamar l imes tone  (4584.7-4633.3 f e e t ) .  The Lamar l i m e s t o n e  c o n s i s t s  

of i n t e rbedded  l i m e s t o n e ,  s i l t s t o n e ,  and c a l c a r e o u s  s h a l e .  The 

l i m e s t o n e s  are o l ive -g ray  t o  l i g h t - o l i v e - g r a y ,  v e r y  f i n e l y  c r y s t a l -  

l i n e ,  and s i l t y .  Some s i l t y  l imes tone  c l a s t s  and f i n e l y  c r y s t a l -  

l i n e ,  r e c r y s t a l l i z e d  l i m e s t o n e  nodules  a r e  p r e s e n t .  Grayish-b lack ,  

brownish-black,  and o l i v e - g r a y  s h a l e  laminae and some ye l lowish -g ray  

f o s s i l  f ragments  occur  w i t h i n  t h e  l i m e s t o n e .  

S i l t s t o n e s  i n  t h e  Lamar l imes tone  a r e  o l i v e - g r a y  and grade  t o  ve ry  

f i n e  g ra ined  sands tone  i n  p l a c e s .  O l ive -b lack  s h a l e  lamiinae and 

f i n e l y  c r y s t a l l i n e  l imes tone  nodu les  a r e  a l s o  p r e s e n t .  

Greenish-b lack  and o l i v e - b l a c k ,  c a l c a r e o u s  s h a l e  beds make u p  t h e  

remainder  of t h e  Lamar l imes tone .  
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Ramsey sand (4633.3-4678.5 f e e t ) .  The Ramsey sand i s  dark-green,  

v e r y  f i n e  g r a i n e d ,  e q u i g r a n u l a r ,  s i l t y ,  s l i g h t l y  c a l c a r e o u s  

sands tone .  It i s  mass ive  w i t h  some g ray i sh -b lack  s h a l e y  laminae and 

s h a l e  f ragments .  The Ramsey sand i s  p o s s i b l y  b i o t u r b a t e d .  

Ford s h a l e  (4678.5-4714.9 f e e t ) .  The Ford s h a l e  c o n t a i n s  a l i g h t -  

o l i v e - g r a y ,  w e l l  c o n s o l i d a t e d  s i l t s t o n e .  The s i l t s t o n e  i s  s l i g h t l y  

c a l c a r e o u s  and s l i g h t l y  sandy. 

Olds sands tone  [4714.9-4731.9 f e e t  (T.D.)] .  The Olds s a n d s t o n e  was 

n o t  f u l l y  p e n e t r a t e d  by AEC-7. It c o n s i s t s  of a l i g h t  t o  medium- 

g r a y ,  v e r y  f i n e  g r a i n e d ,  rounded t o  subrounded, c a l c a r e o u s  sand- 

s t o n e .  The sands tone  i s  p o o r l y  c o n s o l i d a t e d  and c o n t a i n s  a l i g h t -  

g r a y ,  c a l c a r e o u s  s i l t s t o n e  and a t race of s i l t y ,  v e r y  f i n e l y  cry- 

st a1 l i n e ,  o l i v e - g r a y  t o  o l i v e - b l a c k  l i m e s  tone.  

3 .3 .2  A d d i t i o n a l  L i t h o l o g i c  and Hydrologic  Data 

Numerous h y d r o l o g i c  and h y d r a u l i c  t e s t s  were performed on Borehole  AEC-7 t o  

c h a r a c t e r i z e  a q u i f e r  and f l u i d  p r o p e r t i e s  as w e l l  as water q u a l i t y .  Lynes and 

H a l l i b u r t o n  S e r v i c e s  performed t h e  h y d r a u l i c  t e s t s  and t h e  U.S. G e o l o g i c a l  

Su rvey ' s  water q u a l i t y  l a b o r a t o r i e s  i n  Denver , Colorado ana lyzed  groundwater 

t o  de t e rmine  a f u l l  s u i t e  of p h y s i c a l  arid chemical  parameters. 

F u r t h e r ,  c o r e  s a m p l e s  a t  v a r i o u s  i n t e r v a l s  ( p a r t i c u l a r l y  w i t h i n  t h e  McNutt 

P o t a s h  u n i t  o r e  zones)  were analyzed a t  t h e  U.S. G e o l o g i c a l  S u r v e y ' s  rock  

l a b o r a t o r i e s  i n  Denver , Colorado. X-ray d i f f r a c t  i o n  and atomic a b s o r p t i o n  

t e c h n i q u e s  w e r e  used t o  d e t e r m i n e  chemical  and m i n e r a l o g i c a l  p r o p e r t i e s  of t h e  

rock .  The r e s u l t s  of t h e s e  t e s t s  are n o t  r e p o r t e d  h e r e ,  but  a l l  d a t a  p e r t a i n -  

i ng  t o  t h e s e  a c t i v i t i e s  a re  a v a i l a b l e  from t h e  U . S .  G e o l o g i c a l  Survey i n  

Denver , Color ado. 
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TABLE 1 

ABRIDGED HISTORY OF BOREHOLE AEC-7 

L o c a t i o n :  Sec. 31 T21S R32E 
2038.97 FNL 
2037.26 E L  

E l e v a t i o n :  GL (ground l e v e l )  3 6 5 5 . 5 4  
K B  ( k e l l y  b u s h i n g )  3667.74 

Datum f o r  d e p t h  measurements g iven  i n  T a b l e s  1, 2 ,  and 3 ,  and througho; i t  
t h i s  r e p o r t  i s  t h e  k e l l y  bushing (12.2 f e e t  above ground l e v e l ) .  

F i e l d  L i t h o l o g i c  Log P repa red  By: P e t e r  J .  S tubbs  ( independen t  g e o l o g i s t ) ,  
Wich i t a ,  Kansas and C h a r l e s  L .  J o n e s  
(U.S. Geolog ica l  Survey)  f o r  
1974 d r i l l i n g  

S.L. D r e l l a c k ,  Jr .  , J .  Gonza le s ,  and 
A.F. McIntyre  ( F e n i x  and S c i s s o n ,  
I n c . )  f o r  1979 d r i l l i n g .  

Geophysical  Logs Recorded By: Welex - 1974 
Dresser Atlas - 1979 
B i r d w e l l  - 1979 
McCullough - 1979 
Sperry-Sun - 1979 

D r i l l i n g  C o n t r a c t o r :  1974 - Walters D r i l l i n g  Company 

1979 Verna D r i l l i n g  
Cac tus  D r i l l i n g  Company 

Company Mack Chase,  I n c ,  

D r i l l i n g  Record: Commenced d r i l l i n g  March 19 ,  1974 and completed Apr j .1  
18, 1974 a t  a t o t a l  d e p t h  of 3918 f e e t  below k e l l y  
bushing.  On A p r i l  19 ,  1974 a gas blowout o c c u r r e d  
(damage w a s  minor  and no i n j u r i e s  r e s u l t e d ) .  
b o r e h o l e  was reopened and deepened t o  a t o t a l  d e p t h  of 
4,731.9 f e e t  i n  t h e  p e r i o d  Februa ry  27, 1979 t o  Apr.il 
19 ,  1980. 

The 

- 2 3 -  



TABLE 1 

( C o n t i n u e d )  

ABRIDGED HISTORY OF BOREHOLE AEC-7 

CORE NO. 

1 , 2 , 3 ( ' )  
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15  
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
4 3  
44 
45 
46 
47 
48") 
49 
50 
51 
52 
53 
54 
55 
56 
51 
58 
59 
60 
61 
62 
63 
64 
65 

DRILLER'S  DEPTH INTERVAL 
( F E E T )  

1040.0-1214.0 
1214.0-1276.0 
1276.0-1338.5 
1338.5-1399.0 
1399.0-1461.0 
1461.0-1523.2 
1523.2-1583.5 
1583.5-1644.4 
1644.4-1706.0 
1706.0-1767.4 
1767.4-1830.0 
1830.0-1892.4 
1892.4-1954 .O 
1954.0-2015.5 
2015.5-2076.0 
2076.0-2137.2 
2137.2-2197.0 
2197.0-2260.0 
2260.0-2321.0 
2321.0-2383.0 
2383.0-2443.0 
2443.0-2505.0 
2505.0-2566.0 
2566.0-2627.0 
2627.0-2690.0 
2690.0-2751.0 
2751.0-2812.0 
2812.0-2873.0 
2873.0-2935.0 
2935.0-2997.0 
2997 .O-3058.6 
3058.6-3121.4 
3121.4-3181.2 
3181.2-3244.0 
3244.0-3303.5 
3303.5-3367.2 
3367.2-3427.7 
3427.7-3499.5 
3499.5-3651.4 
3651.4-3613.0 
3613.0-3673.0 
3673 .O-37 34.6 
3734.6-3796.2 
3796.2-3857.1 
3857.1-3918.0 
3924.0-3925.4 
3925.4-3933.0 
3933.0-3981.3 
3981.3-4033.0 
4033.0-4083.0 
4083.0-4136.3 
4136.3-4185.0 
4185.0-4235.0 
4235.0-4285.3 
4285.3-4332.0 
4332.0-4381.3 
4381.3-4432.0 
4432 .O-4483.0 
4483.0-4533.1 
4533.1-4584.3 
4584.3-4615.4 
4615.4-4665.6 
4665.6-4717.0 

CORRECTION FACTOR 
TOP OF CORE 

(FEET) 

0 
0 

+2.0  
0 
0 
0 
0 
0 
0 
0 
0 

+2.3 
+2.2 
+2 .0  
+I  .8 
+2.3 
+2.7 
+3.0 
+2.8 
+2.1 
+ I  .O 
+ 2 . 1  
+2.2 
+1.2 
+1.1  
+1.0 
+1.3  
+1.2 
+ I  .8 
+2 .9  
+ 2 . 8  
+2.7 
+0.7 
+1.7 
+ 2 . 9  

0 
0 
0 
0 

+I  .4 
+2.2 
+ 2 . 0  
+1.5 
+1.0 
+0.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-2.1 
-2.1 
-2.1 
-2.1 

CORRECT DEPTM 
BELOW KB 

( F E E T )  

1040.0-1214.0 
1214.0-1278.0 
1278.0-1338.5 
1338.5-1399.0 
1399.0-1461 .O  
1461.0-1523.2 
1523.2-1583.5 
1583.5-1644.4 
1644.4-1706.0 
1706.0-1761.4 
1767.4-1832.3 
1832.3-1894.6 
1894.6-1956.0 
1956.0-2017.3 
2017.3-2078.3 
2078.3-2139.9 
2139.9-2200.0 
2200.0-2262.8 
2262.8-2323.1 
2323.1-2384.0 
2384.0-2445.1 
2445.1-2507.2 
2507.2-2561.2 
2567.2-2628.1 
2628.1-2691.0 
2691.0-2752.3 
2752.3-2813.2 
2813.2-2874.8 
2874.8-2937.9 
2937.9-2999.8 
2999.8-3061.3 
3061.3-3122.1 
3122.1-3182.9 
3182.9-3246.9 
3246.9-3303.5 
3303.5-3367.2 
3367.2-3427.7 
3427.7-3499.5 
3499.5-3552.8 
3552.8-3615.2 
3615.2-3675.0 
3675.0-3736.1 
3736.1-3791.2 
3797.2-3857.6 
3857.6-3918.0 
3924.0-3925.4 
3925.4-3933.0 
3933.0-3981.3 
3981.3-4033.0 
4033.0-4083.0 
4083.0-41 36.3 
4136.3-4185.0 
4185.0-4235.0 
4235.0-4285.3 
4285.3-4332.0 
4332.0-4381.3 
4381.3-4432.0 
4432.0-4483.0 
4483.0-4531.0 
4531.0-4582.2 
4582.2-4613.3 
4613.3-4663.5 
4663.5-4714.9 

WEIGHT ON CIRCULATING CORE INTERVAL 
B I T  PRESSURE FEET FEET 

RPM ( L B S . )  ( P S I )  

NO DRILLING DATA AVAILABLE 
FOR CORE NUMBERS I THROUGH 

47 

60 18,000 
65  18-20,000 
65 * 18,000 
65  20,000 
65 18 ,000  
65  18 ,000  
65 20,000 
65  20,000 
65 20,000 
65 18 ,000  
65  20,000 
65  20,000 
65 20,000 
65 22,000 
70 20,000 
65  20,000 
70 20,000 

650-800 
800-1000 
850-950 
750-900 

800 
800 
850 
850 
850 

800-850 
900 
850 
850 
8 50 
850 
850 
850 

CORED 

174.0 
64 .0  
60.5 
60.5 
62.0 
62.2 
60.3 
60 .5  
61.6 
61.4 
64.9 
62.3 
61.4 
61.3 
61 . O  
61.6 
60.1 
62 .8  
60.3 
60.9 
6 1 . 1  
62. I 
60 .0  
60 .9  
62 .9  
61.3 
60 .9  
61 .6  
63.1 
61 .9  
61.5 
60 .8  
60.8 
64 .0  
56.6 
63.7 
60.5 
71.8 
53.3 
62.4 
59 .8  
61.1 
61.1 
60 .4  
60.4 

1 .4  
7.6 

48.3 
51.7 
50.0 
53.3 
48 .7  
50 .0  
50.3 
46.7 
4 9 . 3  
50.7 
51.0 
48.0 
51.2 
31.1 
50.2 
51.4 

RECOVERED 

174.0  
64.0 
60.5 
60 .5  
62 .O 
62.2 
60.3 
60.5 
61 .6  
61 .4  
64 .9  
62.3 
61 .4  
61.3 
61 .O 
61.6 
60.1 
62.8 
60 .3  
60.9 
6 1 . 1  
62.1  
60.0 
60.9 
62 .9  
61 .3  
60.9 
61 .6  
63 .1  
61.9 
61 .5  
60 .8  
60.8 
6 4 . 0  
56.6 
63.7 
60.5 
71.8 
53 .3  
62 .4  
59.8 
61.1 
61 .1  
60.4 
60 .4  

1 .4  
1 . 6  

45 .8  
51.7 
50 .0  
53.3 
47 .8  
50.0 
50 .3  
46.7 
49 .3  
50.7 
51.0 
48.0 
51.2 
31.1 
50.2 
51.4 

( " S e p a r a t e  d e p t h  i n t e r v a l s  for C o r e s  1, 2 ,  a n d  3 vere not reported. 

("Core  n u m b e r s  48 t h r o u g h  65 w e r e  d r i l l e d  i n  1979. C o r e  numbers I through 47 w e r e  d r i l l e d  i n  1974. 

- 2 4 -  

PERCENT 
RECOVERE 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

95 
100 
100 
100 
98 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

8 



ROCK U N I T  

Ouat e r n a r v  

TABLE 2 

STRATIGRAPHIC SUMMARY OF BOREHOLE AEC- 7 

Holocene - e o l i a n  sand 
Me s c  a l e r o  c a1 i c h e  

T r i a s s i c  

S a n t a  Rosa Sands tone  

Permian 

Dewey Lake Red Beds 

R u s t l e r  Format ion  
Magenta Dolomite member 
Culebra  Dolomite member 

Sa lado  Format i o n  
Upper mem 

MB 101  
MB 102 
MB 103 
MB 104 
MB 105 
MB 106 
MB 107 
MB 108 
MB 109 
MB 111 
MB 112 
MB 114 
MB 116 

McNut t Po t  ash zone 
Vaca Tr i s te  Sands tone  

MB 1 1 7  
MB 118 
MB 119 
MB 121  
MB 122 

MB 123 
MB 124 
MB 126 

Union Anhydr i te  

( 1 , 2 )  DEPTH INTERVAL IN, FEET 
(BELOW KELLY B U S H I N G )  

16.2-20.2 
20.2-24.2 

24.2- 133.0 

133.0-675.0 

675 .O-1000.6 
733.5-767 .O 
872.2-900.5 

1000.6-3014.7 
1000.6-1505.1 

1125.8 
1158.5 

117 1.4-1 186.5 
1197.0 
1211.5 
1230.5 
1269.0 
1275.0 

1303.8-1324.5 
1378.0 
1397.5 
1450.5 
1498.4 

1505.1-1881.0 
1505.1-1514.1 

1578.9 
1595.6 
1619.8 
1661.5 
1668.5 

1696.2-1705.0 
1774.8-1781.2 
1785.5-1795.5 

1881.0 
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ROCK U N I T  

Lower member 
MB 128 
MB 129 
MB 131 
MB 132 
MB 133 
MB 134 
MB 136 
MB 139 
MB 140 
MB 141 
MB 142 
MB 143 

C o w d e n  Anhydrite 

Cast i le  Format i o n  
Anhydr i t e  I11 
H a l i t e  I1 
Anhydr i t e  I1 
H a l i t e  I1 [ r e p e a t e d ( ? ) ]  
Anhydr i t e  I1 [ r e p e a t e d (  ? 1 
Ha l i t e  I 
Anhydr i t e  I 

B e l  1 Canyon Format i o n  
Reef t a l u s  
Lamar l imes tone  
Ramsey sands tone  
Ford s h a l e  
Olds  sands tone  

TABLE 2 
(Continued)  

(1,2) DEPTH INTERVAL I N  FEET 
(BELOW KELLY BUSHING) 

1881 .O-3014.7 
1918.0 
1943.9 
2013.5 
2039 .O 
2057.5 

2097.0-2109.0 
2161 .O-2168.0 

2267.5 
2302.8-2314.2 

2364.5 
2400.2-2406.5 
2453.0-2455.6 
2520.0-25 39.0 

3014.7-4535.3 
3014.7-3113.0 
3113.0-3310.0 
3310.0-3506.9 
3506.9-3588.2 
358 8.2-405 5.9 
4055.0-4182.3 
4 182.3-4535.5 

4535.5-473 1.9 (T.D . ) 
4535.5-4584.7 
4584.7-4633.3 
4633.3-4678.5 
4678.5-4714.9 
4714.9-4731.9 

("Depth i s  b a s e  of u n i t  when s i n g l e  number i s  g i v e n .  

(2)Depths  t o  u n i t s  i n t e r p r e t e d  from g e o p h y s i c a l  l ogs .  

(3)MB = Marker bed. 

n 
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TABLE 3 

LITHOLOGIC LOG OF BOREHOLE AEC-7 

[Depths  r e p o r t e d  are measured from k e l l y  bushing  and c o r r e c t e d  
from geophys ica l  l o g s .  Color  d e s i g n a t i o n s  when i n c l u d e d  from 

o r i g i n a l  f i e l d  r e c o r d s  a r e  from t h e  
Rock Color  Char t  (Goddard e t  a l .  , 194811 

DEPTH INTEKVIL 

( I N  FEET) - LITHOLOGIC DE SC RIPTI ON 

K e l l y  bushing  (KB a t  3667.74 f e e t  MSL) t o  ground l e v e l  
(GL a t  3655.54 f e e t  MSL> ......................................... 0-12.2 

A r t i f i c i a l  f i l l  ( d r i l l  pad) ................................... 12.2-16.2 

E o l i a n  sand (Holocene)  ......................................... L6.2-20.2 

C a l i c h e  (Mesca lero  C a l i c h e )  ................................... 20.2-24.2 

S a n d s t o n e . . . . . . . . . . . . . . . . . . .  .................................. 24.2-49.0 

S h a l e ,  r e d ,  s o f t ;  s t r e a k s  of: f i n e  g r a i n e d ,  g r a y ,  
s h a l e y  sands tone ,  r e d  and w h i t e ,  s o f t ,  f i n e  
g r a i n e d ,  w e l l  s o r t e d  .......................................... 4 9 . 0 - 7 ~ . 0  

Sands tone ,  r ed  t o  w h i t e ,  f i n e  g r a i n e d ;  much red  
s h a l e  ......................................................... 7 ~ . 0 - 9 ~ . 0  

Sands tone ,  r e d  t o  w h i t e ,  f i n e  g r a i n e d  ........................ 90.0-100.0 

Sands tone ,  r e d ,  f i n e  g r a i n e d ;  i n t e r b e d d e d  wi th  
r e d  silty shale ............................................. 1 0 O . O - 1 1 0 . 0  

Sands tone ,  f i n e  g r a i n e d ;  t r a c e  of r e d  cong lomera t i c  
s a n d s t o n e ,  c o a r s e  t o  f i n e  g r a i n e d ,  p o o r l y  
s o r t e d ;  t r a c e  of s i l t y  s h a l e  ................................ 110.0-120.0 

Sands tone ,  r ed  w i t h  t r a c e  g r e e n ,  v e r y  f i n e  g r a i n e d ,  
g rades  t o  s i l t s t o n e . . .  ...................................... 120.0-133.0 

S h a l e ,  r ed  , well c o n s o l i d a t e d  , i n t e rbedded  w i t h  
sands tone  and s i l t s t o n e .  .................................... 1 3 3 . 0 - 1 4 0 . ~  

S h a l e ,  r e d ,  w e l l  c o n s o l i d a t e d ;  t r a c e  s o f t  g r e e n  sha le . . . . . . . 140 .0 -150 .0  

S h a l e ,  same as  i n  u n i t  a t  140.0-150.0 f e e t ;  
i n t e rbedded  w i t h  r ed  s i l t s t o n e .  ............................. 150.0-180.0 
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TABLE 3 
(Cont i nued)  

DEPTH INTERVAL 
LITHOLOGIC DE S C R I P T I  ON (IN FEET) 

S h a l e  i n t e r b e d d e d  wi th  s i l t s t o n e .  same as i n  
u n i t  a t  150.0-180.0 f e e t .  ha rd  .............................. 180.0-190.0 

Sha le  i n t e r b e d d e d  wi th  s i l t s t o n e .  same as i n  u n i t  
a t  180.0-190.0 f e e t .  t r a c e  of gypsum ........................ 190.0-200.0 

S h a l e  i n t e r b e d d e d  wi th  s i l t s t o n e .  r e d .  h a r d  ............... . .200.0-34 0.0 

Shale. .  r e d ;  s i l t s t o n e ;  s ands tone .  f i n e  g r a i n e d .  
t r a c e  medium g r a i n e d  s a n d s t o n e ;  t r a c e  of gypsum ............. 340.0-350.0 

No d e s c r i p t i v e  d a t a  ......................................... 350.0-360.0 

Shale .  r e d ;  s i l t s t o n e ;  s ands tone .  f i n e  g r a i n e d ;  
t r a c e  gypsum ................................................ 360.0-370.0 

Sha le .  r e d ;  i n t e r b e d d e d  wi th  s i l t s t o n e  and 
f i n e  t o  medium g r a i n e d  s a n d s t o n e  ............................ 370.0-380.0 

S h a l e .  r e d ;  i n t e r b e d d e d  w i t h  s i l t s t o n e  and 
f i n e  t o  medium g r a i n e d  s a n d s t o n e .  t r a c e  
gypsum ...................................................... 380.0-400.0 

S h a l e .  r e d ;  s i l t s t o n e ;  f i n e  t o  medium g r a i n e d  
s a n d s t o n e ;  some gypsum ...................................... 400.0-675.0 

Anhydr i t e .  white. dense  ..................................... 675.0-680.0 

Anhydri te .  white. dense ;  trace of gypsum .................... 680.0-690.0 

Anhydr i t e  and gypsum ........................................ 690.0-701.5 

S i l t s t o n e .  r e d .  s o f t .  u n c o n s o l i d a t e d ;  p o s s i b l y  
a t r a c e  of gypsum and a n h y d r i t e  ............................. 701.5-716.2 

Anhydri te .  white; some gypsum; some h a r d  r e d  s h a l e  .......... 716.2-720.0 

Anhydr i t e .  h a r d ;  s t r e a k s  of gypsum; some 
r e d  c l a y  s t r e a k s  ............................................ 720.0-733.5 

Dolomite.  gray.green. v e r y  f i n e l y  c r y s t a l l i n e .  s o f t  ......... 733.5-767.0 

Anhydri te .  wh i t e .  h a r d  ...................................... 767.0-774.0 
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TABLE 3 
(Cont inued)  

L ITHOLOG I C  DE SC R I P T I  ON 
DEPTH INTERVAL 

(IN FEET) 

Gypsum and a n h y d r i t e ,  s o f t  .................................. 774.0-797.0 

Anhydr i t e ,  white,  s o f t ;  some gypsum ......................... 797.0-836.0 

S h a l e ,  r e d ;  s i l t s t o n e ;  some a n h y d r i t e  and gypsum ............ 836.0-857.5 

Gypsum and a n h y d r i t e ,  s o f t ;  some r e d  p o l y h a l i t e  ............. 857.5-872.2 

Dolomi te ,  f i n e l y  ~ r y ~ t a l l i n e ,  c h a l k y  ........................ 872.2-900.5 

Gypsum, r e d ;  p o l y h a l i t e ;  some a n h y d r i t e  ..................... 900.5-913.0 

Anhydr i t e ,  white. ........................................... 913.0-919.2 

Sha le ,  s o f t ,  p robab le  b r e c c i a  ......................... ...... 919.2-954.5 

Anhydr i te  ................................................... 954.5-959.2 

Sands tone ,  r e d ,  v e r y  f i n e  g r a i n e d ;  r e d  s i l t s t o n e ,  
p o o r l y  cemented ............................................ 9S9.2-1000.6 

H a l i t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . , . . 1 0 0 0 . 6 - 1 0 4 0 . 0  

END DRILL CUTTING DESCRIPTIONS 
BEGIN CORE D E S C R I P T I O N S  ( 1974 I N I T I A L  CORING:  CORE NUMBERS 1 -47)  

H a l i t e ,  l i g h t - o r a n g e ,  c o a r s e  g r a i n e d ;  10% f i n e  g r a i n e d  
p o l y h a l i t e  i n  b l e b s .  ...................................... 1040.0-1049.0 

H a l i t e ,  l igh t -brown,  medium g r a i n e d ;  c o n t a i n s  numerous 
s t r e a k s  of  brown c l a y  and some s t r e a k s  o f  
g ray i sh -g reen  c l a y  ........................................ 1049.0-1054.5 

H a l i t e ,  l igh t -brown,  medium t o  c o a r s e  g r a i n e d ;  
c o n t a i n s  few s t r e a k s  of brown c l a y ;  few s t r e a k s  and 
b l e b s  of orange  p o l y h a l i t e ,  a 1 .0- inch- th ick  
p o l y h a l i t e  bed a t  1063.0 f e e t ;  1 .0- inch- th ick  
s t r e a k s  and i n c l u s i o n s  of f i n e  g r a i n e d ,  wh i t e  
a n h y d r i t e  i n  lower 3.0 f e e t .  ............................ .1054.5-1064.3 
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TABLE 3 
(Continued)  

L ITHOL OG I C  DE S C RIPTI  ON 
DEPTH INTERVAL 

(IN FEET) 

H a l i t e ,  brown, medium g r a i n e d ;  c o n t a i n s  numerous 
s t r e a k s ,  i n c l u s i o n s ,  and p a r t i n g s  of brown c l a y ,  few 
s t r e a k s  of g ray i sh -g reen  c l a y ;  c l a y  p e r c e n t a g e  
d e c r e a s e s  downward; few s t r e a k s  and b l e b s  of 
p o l y h a l i t  ................................................ ~1064 .3 -1071 .5  

P o l y h a l i t e ,  r ed  , v e r y  f i n e  g r a i n e d ;  g r a y i s h - g r e e n  
h a l i t e  a t  b a s e  ............................................ 1 0 7 1 . 5 - 1 0 7 ~ . 5  

H a l i t e ,  l ight-brown,  c o a r s e  g r a i n e d ;  c o n t a i n s  a few 
s t r e a k s  and i n c l u s i o n s  of brown and g r a y i s h - g r e e n  
c l a y ;  few s t r e a k s  and b l e b s  of p o l y h a l i t e . .  .............. .1072.5-1077.3 

H a l i t e ,  l i g h t - o r a n g e ,  medium t o  c o a r s e  g r a i n e d ;  
c o n t a i n s  a few s t r e a k s  and b l e b s  of p o l y h a l i t e ;  a 0.3- 
f o o t - t h i c k  p o l y h a l i t e  bed a t  1078.2 f e e t . .  ............... .1077.3-1080.2 

H a l i t e ,  l i gh t -b rown ,  f i n e  t o  c o a r s e  g r a i n e d ;  
c o n t a i n s  numerous s t r e a k s  and i n c l u s i o n s  of brown 
c l a y  (10-30%), and a few s t r e a k s  of g r a y i s h - g r e e n  
c l a y  ...................................................... 1 0 8 0 . 2 - 1 0 ~ 7 . 4  

H a l i t e ,  l ight-brown,  medium g r a i n e d ;  c o n t a i n s  some 
s t r e a k s  and i n c l u s i o n s  of brown c l a y ;  few 
b l e b s  and s t r e a k s  of p o l y h a l i t e  ........................... 1087.4-1089.7 

H a l i t e ,  l i g h t - o r a n g e ,  medium g r a i n e d ;  c o n t a i n s  a few 
s t r e a k s  and i n c l u s i o n s  of brown and g r a y i s h - g r e e n  
c l a y ;  some b l e b s  and s t r e a k s  of o range  
p o l y h a l i t e  ................................................ 1 0 8 9 . 7 - 1 0 9 2 . ~  

H a l i t e ,  l i g h t - o r a n g e ,  medium g r a i n e d ;  c o n t a i n s  a few 
b l e b s  of g ray i sh -g reen  c l a y ;  some s t r e a k s  of 
p o l y h a l i t e  ................................................ 1092.3-1094.5 

H a l i t e ,  l ight-brown,  medium t o  c o a r s e  g r a i n e d ;  
c o n t a i n s  a few s t r e a k s  of brown c l a y ;  few s t r e a k s  
and b l e b s  of orange p o l y h a l i t e  ............................ 1094.5-1097.5 

H a l i t e ,  brown, medium g r a i n e d ;  c o n t a i n s  numerous 
s t r e a k s  and p a r t i n g s  of brown c l a y  (10-30%> ............... 1097.5-1109.5 

Clay,  predominant ly  brown, b u t  w i th  a few s t r e a k s  o f  
g ray i sh -g reen  c l a y ;  c o n t a i n s  i n c l u s i o n s  of medium 
g r a i n e d  h a l i t e  ............................................ 1109.5-1117.0 
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H a l i t e ,  l ight-brown,  medium t o  c o a r s e  g r a i n e d ;  
c o n t a i n s  some i n c l u s i o n s  of brown c l a y ,  i n c r e a s i n g  
downward, and a few i n c l u s i o n s  of  g ray i sh -g reen  
c l a y ;  few b l e b s  and s t r e a k s  of orange 
p o l y h a l i t e  ................................................ 1117.0-1121.1 

P o l y h a l i t e ,  r e d ,  v e r y  f i n e  g r a i n e d ;  p a r t i n g  of 
g ray i sh -g reen  c l a y  a t  b a s e  ................................ 1 1 2 1 . 1 - 1 1 ~ 1 . 8  

H a l i t e ,  l i g h t - o r a n g e  , medium g r a i n e d ;  c o n t a i n s  s t r e a k s  
and i n c l u s i o n s  of g ray i sh -g reen  c l a y ;  s t r e a k s  and 
b l e b s  of orange p o l y h a l i t e  ................................ 1 1 2 1 . 9 - 1 1 2 4 . ~  

P o l y h a l i t e ,  r e d ,  v e r y  f i n e  g r a i n e d  ........................ 1124.8-1125.8 

C a r n a l l i t e  ................................................ 1125.8-1126.8 

H a l i t e ,  l i g h t - o r a n g e ,  medium g r a i n e d ;  c o n t a i n s  a few 
i n c l u s i o n s  and s t r e a k s  of g r a y i s h - g r e e n  c l a y ;  numerous 
b l e b s  and s t r e a k s  of o range  p o l y h a l i t e ;  a 0.4-inch- 
t h i c k  bed of p o l y h a l i t e  appea r s  a t  1128.8 f e e t . .  ......... .1126.8-1129.8 

H a l i t e ,  brown, medium g r a i n e d ;  c o n t a i n s  numerous 
s t r e a k s  and i n c l u s i o n s  of brown c l a y  ( lO-ZO%);large,  
t r a n s p a r e n t ,  secondary h a l i t e  c r y s t a l s  .................... 1129.8-1132.8 

H a l i t e ,  l i g h t - o r a n g e ,  medium g r a i n e d ;  s o m e  
s t r e a k s  and b l e b s  of p o l y h a l i t e ;  a 0.1-inch- 
t h i c k  p o l y h a l i t e  bed appea r s  a t  1134.9; two 6.0- 
i n c h - t h i c k  beds of h a l i t e  w i th  brown c l a y  
i n c l u s i o n s  i n  lower 2 .0  f e e t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .1132.8-1138.0 

Hal i te ,  brown, medium g r a i n e d ;  c o n t a i n s  numerous 
i n c l u s i o n s ,  s t r e a k s ,  and p a r t i n g s  of brown c l a y ,  
d e c r e a s i n g  downward; few i n c l u s i o n s  and p a r t i n g s  of  
g r a y i s h - g r e e n  c l a y  i n  upper  1.0 f o o t ;  few l a r g e ,  
t r a n s p a r e n t ,  secondary h a l i t e  c r y s t a l s  .................... 1138.0-1147.0 

H a l i t e ,  l i g h t - o r a n g e ,  medium g r a i n e d ;  some 
s t r e a k s ,  b l e b s ,  and t h i n  l e n s e s  of p o l y h a l i t e . .  .......... ,1147.0-1157.0 
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P o l y h a l i t e ,  r e d ,  v e r y  f i n e  g r a i n e d ;  g ray i sh -g reen  
c l a y  p a r t i n g  a t  base ;  a 2.0- inch-thick h a l i t e  
seam appea r s  i n  midd le ;  a few l a r g e  p o l y h a l i t e  
c r y s t a l s  .................................................. 1157.0-1158.S 

H a l i t e ,  l ight-brown;  c o n t a i n s  some s t r e a k s  and b l e b s  
of orange p o l y h a l i t e ;  brown c l a y  p a r t i n g  a t  
1161.7 f e e t ;  a few s t r e a k s  and i n c l u s i o n s  of  
brown c l a y  a t  1158.7-1159.1, 1159.4-1159.9, and 
1161.8-1161.9 f e e t  ........................................ 1 1 5 8 . 5 - 1 1 6 3 . ~  

H a l i t e ,  l ight-brown,  medium g r a i n e d ;  c o n t a i n s  numerous 
s t r e a k s  and i n c l u s i o n s  of brown c l a y  ( 5 4 0 % ) .  ............ .1163.0-1167.0 

H a l i t e ,  l i g h t - o r a n g e ,  medium g r a i n e d ;  c o n t a i n s  some 
s t reaks and b l e b s  of p o l y h a l i t e . .  ........................ .1167.0-1170.4 

P o l y h a l i t e ,  p i n k ,  v e r y  f i n e  g r a i n e d ;  c o n t a i n s  numerous 
h a l i t e  inclusions.........................................ll70.4-1171.4 

Anhydr i t e ,  g r a y ,  v e r y  f i n e  g r a i n e d ;  c o n t a i n s  numerous 
i n c l u s i o n s  of h a l i t e  pseudomorphs a f t e r  
gypsum; w h i t e  m a g n e s i t e  b l e b s  appear  a t  1973.8- 
1974.2 f e e t . . . . .  .......................................... 1171.4-1175.5 

Anhydr i t e  and p o l y h a l i t e ,  dark-gray,  m o t t l e d  
wi th  r e d ,  v e r y  f i n e  g r a i n e d ;  c o n t a i n s  numerous h a l i t e  
pseudomorphs a f t e r  gypsum; a n h y d r i t e  and 
p o l y h a l i t e ,  mass ive  a t  1177.5-1178.0 feet.................ll75.5-1180.0 

Anhydr i t e  and p o l y h a l i t e ,  dark-gray,  m o t t l e d  
with r e d . . .  ............................................... 1180.0-1184.0 

Anhydr i t e  dark-gray,  f i n e  g r a i n e d ;  l amina ted  
wi th  l i g h t - g r a y  m a g n e s i t e ;  laminae wavy i n  
lower 0.5 f e e t  ............................................ 1184.0-1186.5 

C lay ,  brown............................................,..ll86.5-1187.S 

H a l i t e ,  l ight-brown,  medium g r a i n e d ;  c o n t a i n s  
numerous i n c l u s i o n s  of brown c l a y  ( 5 7 % )  .................. 1187.5-1192.0 

A 
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H a l i t e ,  l igh t -orange ,  medium gra ined;  con ta ins  a few 
b lebs  of orange p o l y h a l i t e ;  h o r i z o n t a l  s t r e a k s  of very  
f i n e  gra ined ,  white anhydr i t e  appear i n  upper 4.0 f e e t  
and a bed of l igh t -gray  magnes i t ic  anhydr i t e  i s  a t  
1196.8-1197.0 f e e t  ........................................ 1192.0-1204.0 

H a l i t e ,  l ight-brown, medium g ra ined ;  con ta ins  some 
s t r e a k s  and i n c l u s i o n s  of brown c l a y  and a few s t r e a k s  
and p a r t i n g s  of grayish-green c l a y  ........................ 1204.0-1210.5 

P o l y h a l i t e  and anhydr i t e  , t op  0.5 f e e t  red  , 
very  f i n e  grained p o l y h a l i t e ,  grading t o  
l igh t -gray  anhydr i t e  i n  lower 0.2 f e e t ;  
grayish-green c l a y  pa r t ing  a t  base.  ....................... 1210.5-12ll .S 

H a l i t e  , light-brown , medium gra ined;  con ta ins  some 
s t r e a k s  and inc lus ions  of brown c l a y ,  decreas ing  
downwar?. ................................................. 1211.5-1214.0 

H a l i t e ,  brownish-gray, a r g i l l a c e o u s ;  c l a y  conten t  
decreases  downward t o  zero a t  base ........................ 1214.0-12lS.2 

H a l i t e ,  pale-amber, p o l y h a l i t i c  (25%) ..................... 1215.2-1217.0 

H a l i t e ,  brownish-gray, a r g i l l a c e o u s ;  c l a y  con ten t  
(2%)  dec reases  downward t o  ze ro  a t  t h e  base ............... 1217.0-1218.5 

H a l i t e ,  pale-amber t o  pale-orange a t  base ,  
p o l y h a l i t i c ;  p o l y h a l i t e  bands 0.05 f e e t  t h i c k  a t  0.5 
foot  i n t e r v a l s  ............................................ 1218.5-1223.8 

H a l i t e ,  brownish-gray, a r g i l l a c e o u s ;  c l a y  conten t  
(1%) decreas ing  downward t o  zero a t  base.  ................. 1223.8-1225.0 

H a l i t e ,  pale-amber t o  pale-reddish-orange , 
p o l y h a l i t i c ;  p o l y h a l i t e  bands 0.05 f e e t  
t h i c k  a t  0.5-foot i n t e r v a l s ;  p o l y h a l i t e  
i n c r e a s e s  i n  lower 0 . 3  f e e t  ( t o  25%) ...................... 1225.0-1230.0 

P o l y h a l i t e ,  r e d ,  dense; c l a y  p a r t i n g  a t  base .............. 1230.0-1230.5 

H a l i t e ,  brownish-gray, a r g i l l a c e o u s ;  c l a y  i n c l u s i o n s  
(5%) ...................................................... 1230.5-1233,s 

-337 



TABLE 3 
(Continued)  

LITHOLOGIC DES C RIPTION 
DEPTH INTERVAL 

(IN FEET) 

A n h y d r i t e ,  g r a y ,  dense ;  h a l i t e  b l e b s  (25%)  
i n  upper  0.15 f e e t ;  h a l i t e  pseudomorphs 
a f t e r  gypsum i n  lower 0.15 f e e t  ........................... 1233.5-1233.8 

H a l i t e ,  brownish-gray, a r g i l l a c e o u s ;  a 0.01-foot-  
t h i c k  g ray  and reddish-brown c l a y  seam a t  
t o p ;  c l a y  i n c l u s i o n s  (10%) d e c r e a s e  downward 
t o  z e r o  a t  bas  ............................................ 1233.8-1237.6 

H a l i t e ,  amber, s l i g h t l y  a r g i l l a c e o u s  (1%) and 
p o l y h a l i t i c  (1%) .......................................... 1237.6-1239.7 

H a l i t e ,  brownish-gray, a r g i l l a c e o u s ,  i n c l u s i o n s  of 
brown c l a y  ( 4 % ) ;  a t h i n  p a r t i n g  of brown c l a y  a t  t o p  ...... 1239.7-1240.3 

H a l i t e ,  pale-brownish-gray, a r g i l l a c e o u s ;  i n c l u s i o n s  
of brown c l a y  ( 0 . 5 % ) ;  b l e b s  of p o l y h a l i t e  ................. 1240.3-1242.3 

H a l i t e  , l i g h  t - r e d d i  sh-orange ; po lyh  a1 i t e  
b l e b s  ( 2 % )  ................................................ 1242.3-1244.2 

H a l i t e ,  brownish-gray, a r g i l l a c e o u s ;  3-4% i n  
i n c l u s i o n s  of brown c l a y  .................................. 1244.2-1250.0 

H a l i t e ,  pale-amber,  s l i g h t l y  p o l y h a l i t i c  w i t h  2% i n  
p o l y h a l i t e  b l e b s ;  i n c l u s i o n s  of brown and 
g r a y  c l a y  i n  upper  1.0 f e e t  ( < 1 % >  ......................... 1250.0-1252.0 

A n h y d r i t e ,  l i g h  t -g ray  , dense ;  p a r t  i a1 l y  r e p l a c e d  
by orange p o l y h a l i t e  w i t h  50% i n c l u s i o n s  of 
amber h a l i t e  .............................................. 1252.0-1252.4 

H a l i t e ,  l i g h t - r e d d i s h - o r a n g e ,  p o l y h a l i t i c ;  2% i n  
p o l y h a l i t e  b l e b s .  ......................................... 1 2 5 2 . 4 - 1 2 5 ~ . 4  

H a l i t e ,  v e r y  l i g h t - g r a y ,  s l i g h t l y  a r g i l l a c e o u s ;  
<1% i n c l u s i o n s  of g r a y  c l a y  ............................... 1253.4-1254.1 

H a l i t e ,  very- l ight-amber ,  s l i g h t l y  p o l y h a l i t i c  ............ 1254.1-1255.4 

Ha l i t e ,  brownish-gray, a r g i l l a c e o u s ;  10-25% i n  
p a r t i n g s  and i n c l u s i o n s  of brown c l a y  ..................... 1255.4-1257.5 

H a l i t e ,  brownish-gray, a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  
of  brown c l a y ,  o c c a s i o n a l  g r a y  c l a y  i n c l u s i o n s  ............ 1257.5-1264.4 
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H a l i t e ,  l ight-brownish-gray,  a r g i l l a c e o u s ;  1% i n  
i n c l u s i o n s  of brown c l a y ;  1% s t r i n g e r s  of g r a y  
a n h y d r i t e  ................................................. 1 2 6 4 . 4 - 1 2 ~ 7 . 1  

H a l i t e ,  very- l ight-amber ,  a n h y d r i t i c ;  3% i n  a n h y d r i t e  
s t r i n g e r s  ................................................. 1267.1-1268.2 

Anhydr i t e ,  g r a y ,  dense ;  10% i n  h a l i t e  pseudomorphs 
a f t e r  gypsum; 50% p o l y h a l i t e  i n  lower 0.2 f e e t . .  ......... ,1268.2-1249.0 

H a l i t e ,  very- l ight-brown,  a r g i l l a c e o u s ;  1% i n  
i n c l u s i o n s  of  brown c l a y ;  1% i n  a n h y d r i t e  s t r i n g e r s  ....... 1269.0-1271.8 

H a l i t e ,  v e r y  l i gh t - amber ,  s l i g h t l y  a r g i l l a c e o u s ,  
t r a c e  of g r a y  c l a y ;  1% i n  g r a y  a n h y d r i t e  s t r i n g e r s . .  ..... .1271.8-127.3.2 

H a l i t e ,  l i g h t - o r a n g e ,  p o l y h a l i t i c ;  1% i n  p o l y h a l i t e  
s t r i n g e r s  t o  1277.3,  10% p o l y h a l i t e  1277.3-1278.0.. ...... .1273.2-1278.0 

Anhydr i t e ,  g r a y ,  dense ;  10% i n  h a l i t e  pseudomorphs 
a f t e r  gypsum .............................................. 1 2 7 8 . 0 - 1 2 7 ~ . 2  

H a l i t e ,  l i g h t - g r a y ,  a r g i l l a c e o u s ;  4% i n  i n c l u s i o n s  of 
g r a y  c l a y  ................................................. 1278.2-1278.5 

H a l i t e ,  brown, a r g i l l a c e o u s ;  25% i n  i n c l u s i o n s  of 
brown c l a y  ................................................ 1278.5-1279.0 

H a l i t e ,  brown, a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  of brown 
c l a y ;  1% i n  a n h y d r i t e  s t r i n g e r s  ........................... 1279.0-1281.5 

H a l i t e ,  brown, a r g i l l a c e o u s ;  10% i n  i n c l u s i o n s  of 
brown c l a y  a t  1281.5-1287.0 f e e t ;  1% i n  i n c l u s i o n s  o f  
brown c l a y  i n  lower 1.0 f o o t . . . . . . .  ....................... 1281.5-1288.5 

H a l i t e ,  v e r y  l ight-brown,  s l i g h t l y  a r g i l l a c e o u s ,  
(<0.5%> ................................................... 1288.5-1290.0 

H a l i t e ,  brown, a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  of brown 
c l a y ;  2% b l e b s  of g ray i sh -whi t e  a n h y d r i t e  ................. 1290.0-1293.9 

Ha l i t e ,  moderate-orange-pink, v e r y  s l i g h t l y  
a r g i l l a c e o u s ;  c o n t a i n s  b l e b s  of g r a y i s h - w h i t e  
a n h y d r i t e  ................................................. 1293.9-1296.0 
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H a l i t e ,  brown, a r g i l l a c e o u s ;  10% i n  i n c l u s i o n s  of  
brown c l a y  and o c c a s i o n a l  i n c l u s i o n s  of g r a y  c l a y . .  ...... .1296.0-1297.5 

H a l i t e ,  l i g h t  brown, a r g i l l a c e o u s ,  2% i n  i n c l u s i o n s  
of  brown c l a y ;  rare  b l e b s  of g r a y  a n h y d r i t e  ............... 1297.5-1300.9 

H a l i t e ,  v e r y  l ight-amber t o  l i g h t - r e d d i s h - o r a n g e ,  
p o l y h a l i t i c ;  5% i n  b l e b s  and s t r i n g e r s  of r ed  
p o l y h a l i t e  ................................................ 1 3 0 0 . 9 - 1 3 0 ~ . 5  

H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of brown 
c l a y  and 2-5% b l e b s  of p o l y h a l i t e  ......................... 1302.5-1303.0 

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  2% i n  b l e b s  
of p o l y h a l i t e ;  a 0.1 f o o t  i r r e g u l a r  p o l y h a l i t e  seam a t  
t o p  .......................................................1303.0-1303.8 

A n h y d r i t e ,  g r a y ,  dense ,  mass ive ;  i r r e g u l a r  b l e b s  
of  h a l i t e ;  r a r e  seams of h a l i t e  pseudomorphs 
a f t e r  gypsum .............................................. 1 3 0 3 . 8 - 1 3 0 ~ . 2  

Anhydr i t e ,  g r a y ,  d e n s e ;  banded w i t h  c l o s e l y  spaced 
l a y e r s  of h a l i t e  pseudomorphs a f t e r  gypsum ................ 1306.2-1309.9 

Anhydr i t e ,  g r a y ,  dense ;  o c c a s i o n a l  h a l i t e  
pseudomorphs a f t e r  gypsum ................................. 1309.9-1312.2 

Anhydr i t e ,  g r a y ,  d e n s e ;  40% i n  b l e b s  and l e n t i c u l a r  
masses of r e d  p o l y h a l i t e  .................................. 1312.2-1314.2 

Anhydr i t e  g r a y ,  d e n s e ,  n o d u l a r ,  embedded i n  a 
g r a y  c l a y  matr ix  .......................................... 1314.2-1314.7 

P o l y h a l i t e ,  r e d ,  dense ;  20% i n  g r a y ,  d e n s e  a n h y d r i t e . .  ... .1314.7-1315.6 

Hal i te  , r edd i sh -o range  , p o l y h a l i t  i c ;  i r r e g u l a r  
p o l y h a l i t e  seams and bands 0.1-0.2 f e e t  t h i c k  a t  0.4- 
0 .6-foot  i n t e r v a l s . . . . . . . . . . . . . . . . .  ....................... 1315.6-1319.9 

Anhydr i t e ,  g r a y ,  dense ;  10% i n  h a l i t e  i n c l u s i o n s  
i n  upper and lower 0 .1  feet...............................l319.9-1320.3 

H a l i t e ,  moderate-orange-pink, s l i g h t l y  a n h y d r i t i c  ......... 1320.3-1320.9 
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Anhydr i te ,  g r a y ,  dense;  c l o s e l y  spaced h a l i t e  
pseudomorphs a f t e r  gypsum .................................. 1320.9-1321. '~ 

Anhydr i te ,  g r a y ,  dense,  mass ive ;  magnes i te  
laminae i n  lower h a l f  of u n i t . .  ........................... 1321.4-1321.'3 

Anhydr i te ,  g r a y ,  dense ,  n o d u l a r ,  embedded i n  a 
g r a y  c l a y  m a t r i x .  ......................................... 1321.9-1322.lj 

Anhydr i te ,  g r a y ,  dense ,  massive;  n o d u l a r  p o l y h a l i t e  
masses i n  lower 0.9 f e e t .  ................................. 1322.5-1324.lj 

H a l i t e ,  reddish-orange,  p o l y h a l i t i c ;  2% i n  p o l y h a l i t e  
s t r i n g e r s  ................................................. 1 3 2 4 . 5 - 1 3 2 8 . ~ ~  

P o l y h a l i t e ,  r e d ,  dense;  r a r e  p a r t i n g s  of g r a y  c l a y . .  . . . . . .1328.8-1329.0 

H a l i t e ,  redrlish-orange, s l i g h t l y  p o l y h a l i t i c  .............. 1329.0-1329.5 

H a l i t e ,  l ight-brown,  s l i g h t l y  a r g i l l a c e o u s  and 
p o l y h a l i t i c  ............................................... 1 3 2 9 . 5 - 1 3 3 0 . ~ ~  

H a l i t e ,  l igh t - reddish-orange ,  p o l y h a l i t i c  ................. 1330.0-1331.i 

P o l y h a l i t e ,  red,  dense ;  i r r e g u l a r  b lebs  of h a l i t e . ,  . . . . , . .1331.7-1331.9 

H a l i t e ,  l ight-brown with orange  m o t t l i n g ;  
a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of brown c l a y  and 1% 
s t r i n g e r s  of r e d  p o l y h a l i t e  ............................... 1331.9-1334.~  

Clay,  reddish-brown w i t h  g r a y  s t r e a k s  and seams..  . . . . . . . .1334.2-1334.6 

H a l i t e ,  brown, a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  of brown 
c l a y  ...................................................... 1334.6-1336.1 

H a l i t e ,  brown, a r g i l l a c e o u s ;  15% i n  i n c l u s i o n s  of  
brown c l a y  and 10% s t r i n g e r s  of red p o l y h a l i t e  ............ 1336.1-1337.1 

P o l y h a l i t e ,  moderate-red,  dense ;  brown c l a y  seam a t  
t o p  ....................................................... 1337.1-1337.8 
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H a l i t e ,  brown, a r g i l l a c e o u s  and p o l y h a l i t i c ;  c o n t a i n s  
1% brown c l ay  ............................................. 1337.8-1338.5 

H a l i t e ,  brown, a r g i l l a c e o u s  and p o l y h a l i t i c ;  25% i n  
inc lus ions  of p o l y h a l i t e  and 10% i n  inc lus ions  of 
brown c l a y  ................................................ 1338.5-1339.1 

H a l i t e ,  moderate-orange-pink t o  amber, a r g i l l a c e o u s  
and p o l y h a l i t i c ;  con ta ins  2% gray  c l a y  and 5% i n  
s t r i n g e r s  of buff  p o l y h a l i t e  .............................. 1339.1-1341.1 

H a l i t e ,  moderate-orange-pink, p o l y h a l i t i c ;  1% i n  
s t r i n g e r s  of buff  p o l y h a l i t e  .............................. 1341.1-1345.4 

H a l i t e ,  very  l ight-brown, s l i g h t l y  a r g i l l a c e o u s ;  1% i n  
inc lus ions  of brown c l ay  and occas iona l  s t r i n g e r s  of 
buff p o l y h a l i t e  ........................................... 1345.4-1346.8 

H a l i t e ,  grayish-orange-pink, very  s l i g h t l y  p o l y h a l i t i c . .  . .1346.8-1348.6 

H a l i t e ,  very-light-brown, s l i g h t l y  a r g i l l a c e o u s ;  
con ta ins  1% c lay  .......................................... 1348.6-1350.8 

H a l i t e ,  grayish-orange-pink ............................... 1350.8-1352.5 

H a l i t e ,  grayish-orange-pink, very  s l i g h t l y  
a r g i l l a c e o u s ,  r a r e  0.05 f e e t  b l ebs  of k a i n i t e  a t  
1356.0-1356.8 f e e t  ........................................ 1 3 5 2 . . ~ - ~ 3 5 6 . 8  

H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  and 
p a r t i n g s  of gray c l a y  ..................................... 1356.8-1357.5 

H a l i t e ,  light-amber t o  orange,  p o l y h a l i t i c ;  2% i n  
p o l y h a l i t e  s t r i n g e r s  ...................................... 1357.5-1358.2 

P o l y h a l i t e ,  r e d ,  dense .................................... 1358.2-1358.4 

H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  30% i n  b l ebs  
and s t r i n g e r s  of p o l y h a l i t e  ............................... 1358.4-1359.5 

H a l i t e ,  brown, very  a r g i l l a c e o u s ;  15-25% i n  inc lus ions  
of brown c l a y  ............................................. 1359.5-1361.4 
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H a l i t e ,  brown, v e r y  a r g i l l a c e o u s ,  0.3-foot-thick-brown 
c l a y  seams a t  t o p  and bot tom, 40% brown c l a y  .............. 1361.4-1362.9 
H a l i t e ,  m o t t l e d  brown and o range ;  c o n t a i n s  2% brown 
c l a y  i n  upper 2.0 f e e t  and 5% red p o l y h a l i t e  i n  lower 
1.5 f e e t  .................................................. 1362.9-1366.9 

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  5% i n  s t r i n g e r s  
of p o l y h a l i t e  ............................................. 136~.9-1367.7 

P o l y h a l i t e ,  brownish-orange, dense........................l367.7-1367.8 

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  10% i n  s t r i n g e r s  
of p o l y h a l i t e  ............................................. 1367.8-1368.9 

P o l y h a l i t e ,  o r a n g e ,  dense.................................1368.9-1369.0 

Hal i t e ,  brown, a r g i l l a c e o u s ,  brown c l a y  p a r t i n g s  a t  
t o p ;  2% i n  i n c l u s i o n s  of brown c l a y  ....................... 1369.0-1371.2 

Hal i t e ,  l i g h t - r e d d i s h - o r a n g e ,  s l i g h t l y  p o l y h a l i t i c . .  ..... .1371.2-1372.0 
H a l i t e ,  w h i t e ,  v e r y  s l i g h t l y  p o l y h a l i t i c ;  a 0 .1-foot-  
t h i c k  band of  b u f f  p o l y h a l i t e  (40%) a t  1377.0 f e e t . .  ..... .1372.0-1377.6 

P o l y h a l i t e ,  moderate-orange-pink, dense.  .................. 1377.6-1378.0 
Hal i te ,  g ray i sh -p ink ,  s l i g h t l y  p o l y h a l i t i c ;  0.05 f o o t  
t h i c k  bands r i c h  i n  p o l y h a l i t e  b l e b s  spaced 0.2-0.3 
f e e t  a p a r t  ................................................ 1378.0-1380.1 

H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of brown 
and g r a y  c l a y  and 1% s t r i n g e r s  of red p o l y h a l i t e . .  ....... .1380.1-1381.3 
H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c  ....................... 1381.3-1382.7 

H a l i t e ,  brown, v e r y  a r g i l l a c e o u s ;  brown c l a y  p a r t i n g  
a t  t o p ,  c o n t a i n s  15% i n c l u s i o n s  of brown c l a y  ............. 1382.7-1384.1 
Clay ,  brown; c o n s i s t s  of 30% c r y s t a l s  and b l e b s  of  halite.1384.1-1384.7 

H a l i t e ,  brown and g r a y ,  a r g i l l a c e o u s ;  7% i n  s t r i n g e r s  
of brown and g r a y  c l a y  and o c c a s i o n a l  s t r i n g e r s  of 
p o l y h a l i t e  ................................................ 1384.7-1386.5 
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H a l i t e ,  v e r y  l ight-brown,  a r g i l l a c e o u s ,  o c c a s i o n a l  
i n c l u s i o n s  of brown c l a y  .................................. 1386.5-1388.3 

H a l i t e ,  r edd i sh -o range ,  v e r y  p o l y h a l i t i c ;  10% i n  
s t r i n g e r s  of p o l y h a l i t e  and o c c a s i o n a l  s t r i n g e r  of 
brown c l a y  ................................................ 1388.3-1389.0 

Ha l i t e ,  brown and g r a y ,  a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  
and s t r i n g e r s  of brown and g r a y  c l a y ;  o c c a s i o n a l  
s t r i n g e r s  of red p o l y h a l i t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1389.0-1393.0 

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  10% i n  i n c l u s i o n s  
and s t r i n g e r s  of r ed  p o l y h a l i t e . .  . . . . . , . . . . . . , . . . . . . , . , . .1393.0-1394.2 

P o l y h a l i t e ,  r e d ,  d e n s e ,  n o d u l a r  s t r u c t u r e .  ................ 1394.2-1394.5 

Ha l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  10% i n  s t r i n g e r s  
and b l e b s  and r e d  p o l y h a l i t e  .............................. 1394.5-1396.1 

P o l y h a l i t e ,  r e d ,  d e n s e ,  n o d u l a r  s t r u c t u r e ;  10% i n  b l e b s  
of h a l i t e  ................................................. 1396.1-1397.5 

H a l i t e ,  g r a y ,  v e r y  a r g i l l a c e o u s ;  0 .1  f o o t  t h i c k  g r a y  
c l a y  seam a t  top ;  15% i n  i n c l u s i o n s  of c l a y . .  . , . . . . . . . . . . .1397.5-1398.1 

H a l i t e ,  g r a y  t o  r edd i sh -o range ;  g r a y  c l a y  i n  upper  0 . 1  
fee t ;  5% i n c l u s i o n s  of r e d  p o l y h a l i t e  a t  1398.2-1399.0 
f e e t .  ..................................................... 1 3 9 8 . 1 - 1 3 9 9 . ~  

H a l i t e ,  brown, a r g i l l a c e o u s ;  3% i n  i n c l u s i o n s  of brown 
c l a y  and rare  b l e b s  of p o l y h a l i t e  ......................... 1399.0-1402.0 

H a l i t e ,  moderate-orange-pink; rare  b l e b s  of p o l y h a l i t e  .... 1402.0-1403.9 

H a l i t e ,  l i gh t -b rown ,  a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of 
brown c l a y  ................................................ 1403.9-1404.5 

Ha l i t e ,  g ray i sh -p ink ;  c o n t a i n s  ra re  b l e b s  of p o l y h a l i t e  ... 1404.5-1405.4 

Hal i te ,  brown, a r g i l l a c e o u s ;  2% i n  s t r i n g e r s  and 
i n c l u s i o n s  of brown c l a y  .................................. 1405.4-1407.0 

H a l i t e ,  g ray i sh -p ink ;  o c c a s i o n a l  b l e b s  of b u f f  
p o l y h a l i t e  ................................................ 1407.0-1408.9 
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H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  15% i s  p o l y h a l i t e . .  . .1408.9-1409.5 

H a l i t e ,  brown, a r g i l l a c e o u s ;  20% i n  i n c l u s i o n s  of 
brown c l ay  ................................................ 1409.5-1411.~1 

Clay, brown; con ta ins  c r y s t a l s  and b l e b s  of h a l i t e  ........ 1411.0-1411.51 

H a l i t e ,  brown, a r g i l l a c e o u s ;  5% i n  inc lus ions  of brown 
c l a y  and rare s t r i n g e r s  of r e d  p o l y h a l i t e ,  ................ 1411.9-1413.9 

H a l i t e ,  l igh t -gray;  con ta ins  r a r e  inc lus ions  of gray 
and brown c l a y  and s t r i n g e r s  of r e d  p o l y h a l i t e  ............ 1413.9-1415.0 

H a l i t e ,  pale-red;  25% i n  s t r i n g e r s  of red p o l y h a l i t e  ...... 1415.0-1415.4 

H a l i t e ,  gray and brown, a r g i l l a c e o u s ;  3% i n  i n c l u s i o n s  
of gray and brown c l ay  and r a r e  s t r i n g e r s  of t 

p o l y h a l i t e  ................................................ 1415.4-1418.~; 

i 

H a l i t e ,  l igh t -gray  t o  moderate-orange-pink; 15% i n  
b l ebs  of p o l y h a l i t e  i n  top  0.2 f e e t . .  .................... .1418.5-1419.t! 

H a l i t e ,  light-brown t o  gray ,  s l i g h t l y  a r g i l l a c e o u s ;  
con ta ins  r a r e  s t r i n g e r s  of p o l y h a l i t e  ..................... 1419.8-1423.t3 

H a l i t e ,  l igh t -gray  t o  moderate-orange-pink, very  
s l i g h t l y  p o l y h a l i t i c  ...................................... 1423 .8 -142~ .~+  

H a l i t e ,  reddish-orange, very  p o l y h a l i t i c ;  25% i n  
s t r i n g e r s  and b l ebs  of r ed  p o l y h a l i t e . .  .................. .1426.4-1427.:3 

H a l i t e ,  moderate-orange-pink, s l i g h t l y  p o l y h a l i t i c . .  ..... .1427.3-1428.4 

H a l i t e ,  brownish-gray, a r g i l l a c e o u s ;  10% i n  i n c l u s i o n s  
of brown c l ay  i n  upper 0.5 f e e t  and occas iona l  
s t r i n g e r  of p o l y h a l i t e  .................................... 1428.4-1430.1'+ 

H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  50% i n  s t r i n g e r s  
of p o l y h a l i t e  ............................................. 1430.4-1433.'~ 

H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  con ta ins  2% inc lus ions  of gray 
c l a y ,  ..................................................... 1433.9-143S.l 
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H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  10% i n  s t r i n g e r s  
of  p o l y h a l i t e  ............................................. 1435.1-1436.9 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  c o n t a i n s  2% c l a y  .............. 1436.9-1437.7 

H a l i t e ,  moderate-orange-pink; 50% i n  s t r i n g e r s  and growths 
of p o l y h a l i t e  ............................................. 1437.7-1438.5 

H a l i t e ,  g r a y ,  s l i g h t l y  a r g i l l a c e o u s ;  1% i n  i n c l u s i o n s  of 
g r a y  c l a y  ................................................. 1438.5-1439.1 

H a l i t e ,  brown, v e r y  a r g i l l a c e o u s ;  15% i n  i n c l u s i o n s  of 
brown c l a y  and brown c l a y  p a r t i n g s  a t  1439.9 and  
1441.1........................................... ......... 1439.1-1441.4 

H a l i t e ,  l ight-brown and g r a y ,  v e r y  s l i g h t l y  
a r g i l l a c e o u s  .............................................. 1441.4-1443.5 

Ha l i t e ,  r edd i sh -o range ,  v e r y  p o l y h a l i t i c ;  c o n t a i n s  0 . 3  
- f o o t - t h i c k  s t r i n g e r s  and bands of p o l y h a l i t e  0 .5  
f e e t  a p a r t  ................................................ 1 4 4 3 . 5 - 1 4 4 ~ . 1  

P o l y h a l i t e ,  moderate-reddish-orange,  dense ;  o c c a s i o n a l  
b l e b s  of h a l i t e ;  g r a y  c l a y  p a r t i n g  a t  b a s e . . . . . . . . . . . . . .  . .1448.1-1450.5 

H a l i t e ,  pa l e -o range ,  p o l y h a l i t i c ;  5% i n  s t r i n g e r s  
of p o l y h a l i t e  ............................................. 1450.5-1451.4 

H a l i t e ,  brown, v e r y  a r g i l l a c e o u s ,  15% i n  brown c l a y ;  
brown c l a y  p a r t i n g  a t  c e n t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 4 5 1 . 4 - 1 4 5 ~ , 3  

H a l i t e ,  l ight-brownish-gray;  o c c a s i o n a l  s t r i n g e r s  
of brown c l a y  ............................................. 1 4 5 ~ . 3 - 1 4 5 5 . 0  

H a l i t e ,  g r a y i s h - r e d d i  sh-orange ; p o l y h a l i  t e s t r i n g e r s  
i n c r e a s i n g  from a t r a c e  a t  t o p  t o  15% a t  b a s e  ............. 1455.0-1457.6 

P o l y h a l i t e ,  p a l e - r e d ,  dense ;  10% i n  i n c l u s i o n s  of ha l i t e . . 1457 .6 -1458 .3  

H a l i t e ,  o range ;  s l i g h t l y  p o l y h a l i t i c  ...................... 1458.3-1459.7 

H a l i t e ,  brown and o range ;  2% i n  i n c l u s i o n s  of brown 
and g r a y  c l a y  and 1% i n  d i s s e m i n a t e d  p o l y h a l i t e  ........... 1459.7-1461.0 
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H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  2% i n  s t r i n g e r s  
o f  red p o l y h a l i t e  ......................................... 1461.0-1464.2 

H a l i t e ,  r edd i sh -o range ,  v e r y  p o l y h a l i t i c ,  5% i n  
s t r i n g e r s  of red p o l y h a l i t e  ............................... 1464.2-1464.4 

H a l i t e ,  r edd i sh -o range ;  20% i n  s t r i n g e r s  of p o l y h a l i t e  
c o n c e n t r a t e d  i n  0.2 f o o t  t h i c k  zones 0.5 f e e t  a p a r t . .  .... ,1464.4-1467.1 

Hal i te ,  g r a y ,  a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of  g r a y  clay.1467.1-1467.9 

H a l i t e ,  brown, a r g i l l a c e o u s ;  10% i n  i n c l u s i o n s  of 
brown c l a y  ................................................ 1467.9-1471.1 

H a l i t e ,  l ight-brown t o  r edd i sh -o range ,  s l i g h t l y  
a r g i l l a c e o u s  i n  t o p  0.5 f e e t ;  o c c a s i o n a l  p o l y h a l i t e  
s t r i n g e r  .................................................. 1471.1-1473.6 

Ha l i t e ,  brown, v e r y  a r g i l l a c e o u s ;  15% i n  brown c l a y  ....... 1473.6-1474.5 

Ha l i t e ,  v e r y  l i gh t -b rown ,  v e r y  s l i g h t l y  a r g i l l a c e o u s ;  
brown c l a y  p a r t i n g  a t  b a s e . .  .............................. 1474.5-1476.1 

H a l i t e ,  moderate-orange-pink, s l i g h t l y  p o l y h a l i t i c  ........ 1476.1-1477.9 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  10% i n  i n c l u s i o n s  of g r a y  
c l a y  ...................................................... 1477.9-1478.2 

H a l i t e ,  l i g h t - r e d d i s h - o r a n g e ,  p o l y h a l i t  i c ;  c o n t a i n s  
s t r i n g e r s  of p o l y h a l i t e  c o n c e n t r a t e d  i n  0 . 2 - f o o t - t h i c k  
zones 1 . 0  f e e t  a p a r t  ...................................... 1478.2-1485.0 

Hal i te ,  brownish-gray, a r g i l l a c e o u s ;  3% i n  i n c l u s i o n s  
of brown c l a y  and rare  b l e b s  of p o l y h a l i t e . .  ............. .1485.0-1486.2 

H a l i t e ,  pale-pink,  p o l y h a l i t i c ;  5% i n  s t r i n g e r s  
of p o l y h a l i t e  i n  lower 0.9 f e e t  ........................... 1486.2-1489.0 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of  g r a y  
c l a y  ...................................................... 1489.0-1489.3 

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  2% i n  s t r i n g e r s  
of p o l y h a l i t e  ............................................. 1489.3-1496.4 
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P o l y h a l i t e ,  moderate-pink, dense ;  c o n t a i n s  o c c a s i o n a l  
i n c l u s i o n s  of h a l i t e .  ..................................... 1496.4-1498.4 

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  c o n t a i n s  15% i n  
seams and s t r i n g e r s  of p o l y h a l i t e . .  ...................... .1498.4-1499.4 

P o l y h a l i t e ,  r e d ,  dense ;  c l a y  p a r t i n g  a t  base..............l499.4-1499.8 

H a l i t e ,  g ray i sh -p ink  t o  pa l e -p ink ,  s l i g h t l y  p o l y h a l i t i c . .  .1499.8-1505.1 

H a l i t e ,  brown, v e r y  a r g i l l a c e o u s ;  c o n t a i n s  15% i n  
i n c l u s i o n s  of brown, s i l t y  c l a y ;  i r r e g u l a r  c l a y  
p a r t i n g s  a t  t o p ,  and a t  0.2-0.3 f o o t  i n t e r v a l s  
throughout  u n i t . . .  ........................................ 1505.1-1508.1 

H a l i t e ,  brown, v e r y  a r g i l l a c e o u s ;  c o n t a i n s  50% i n  
i n c l u s i o n s  of brown, s i l t y  c l a y  ........................... 1508.1-1510.5 

S i l t s t o n e  and brown c l a y ;  c o n t a i n s  25% i n  c r y s t a l l i n e  
masses and b l e b s  of h a l i t e  ................................ 1510.5-1513.0 

H a l i t e ,  brown, a r g i l l a c e o u s ;  c o n t a i n s  25% i n  prominent 
i n c l u s i o n s  of brown, s i l t y  c l a y  ........................... 1513.0-1514.1 

H a l i t e  , r edd i sh -o range ,  p o l y h a l i t  i c  ; banded a t  0.5- 
f o o t  i n t e r v a l s  w i th  brown, a r g i l l a c e o u s  h a l i t e  
c o n t a i n i n g  2% brown s i l t y  c l a y  i n  0.3-0.5 f o o t  u n i t s . .  ... .1514.1-1519.4 
Hal i t e ,  r edd i sh -o range ,  p o l y h a l i t i c  ....................... 1519.4-1521.2 

P o l y h a l i t e ,  r e d ,  dense ;  c o n t a i n s  10% i n  i n c l u s i o n s  o f  
h a l i t e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..... 1521.2-1521.~ 
H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  c o n t a i n s  3-5% r e d  
p o l y h a l i t e  i n  0 .3 - foo t - th i ck  bands a t  0.5 f o o t  
i n t e r v a l s . . . . . . .  .......................................... 1521.5-1523.2 

H a l i t e ,  r e d  and o range ,  p o l y h a l i t i c ;  c o n t a i n s  10% i n  
s t r i n g e r s  of p o l y h a l i t e  ................................... 1523.2-1523.5 

H a l i t e ,  brown a r g i l l a c e o u s ;  c o n t a i n s  3% i n  i n c l u s i o n s  of 
brown c l a y  ................................................ 1523.5-1524.2 
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H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  c o n t a i n s  2% red  
p o l y h a l i t e  ................................................ 1524.2-1526.9 

H a l i t e ,  brown, a r g i l l a c e o u s ;  con ta ins  2% brown c l a y  
i n c l u s i o n s ;  c l a y  pa r t ing  a t  top  ........................... 1526.9-1527.5 

H a l i t e ,  reddish-orange, p o l y h a l i t i c ,  (2%)  ................. 1527.5-1528.0 

H a l i t e ,  brown, a r g i l l a c e o u s ,  brown c l a y  p a r t i n g s  a t  
top;  5% brown c l a y  i n  upper 1.0 foot  decreas ing  
downward to  a t r a c e  a t  t h e  base ........................... 1528.0-1530.2 

H a l i t e ,  reddish-orange, s l i g h t l y  p o l y h a l i t i c ;  2% i n  
inc lus ions  of brown c l ay  i n  t h e  upper 1.0 f o o t ,  
2% i n  i n c l u s i o n s  of brown c l a y  i n  0 .3-foot- thick 
zone a t  1532.0 f e e t .  ...................................... 1530.2-1538.8 

H a l i t e ,  brown, a r g i l l a c e o u s ;  10% i n  i r r e g u l a r  c l a y  
p a r t i n g s  and prominent i nc lus ions  ......................... 1538.8-1539.5 

Clay, brown; 20% i n  c r y s t a l s  and b l ebs  of h a l i t e .  ......... 1539.5-1539.8 

H a l i t e ,  brown, a r g i l l a c e o u s ;  30% i n  prominent 
i n c l u s i o n s  of brown c l a y  .................................. 1539.8-154~.5 

H a l i t e ,  reddish-brown; 25% i n  prominent b lebs  and 
s t r i n g e r s  of p o l y h a l i t e  and 10% i n  brown c l a y  ............. 1540.5-1540.8 

H a l i t e ,  brown, a r g i l l a c e o u s ;  20% i n  prominent 
i n c l u s i o n s  of brown and gray c l a y  ......................... 1540.8-1542.5 

H a l i t e ,  reddish-brown, p o l y h a l i t i c ;  20% i n  s t r i n g e r s  
of r ed  p o l y h a l i t e  and 5% brown c l a y  ....................... 1542.5-1542.8 

H a l i t e ,  brown, a r g i l l a c e o u s ;  10% i n  s t r i n g e r s  and 
i n c l u s i o n s  of brown c l a y ;  occas iona l  p o l y h a l i t e  
s t r i n g e r s  ................................................. 1542.8-1543.9 

H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  1% i n  s t r i n g e r s  
of red p o l y h a l i t e  ......................................... 1543.9-1545.7 

P o l y h a l i t e ,  r e d ,  dense. . .  ................................. 1545.7-1545.9 
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Ha l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  5% i n  s t r i n g e r s  
of red p o l y h a l i t e  ......................................... 1545.9-1546.7 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  3% i n  i n c l u s i o n s  o f  g r a y  
and brown c l a y  ............................................ 1546.7-1547.0 

H a l i t e ,  r e d ,  p o l y h a l i t i c ;  5% i n  s t r i n g e r s  of red 
p o l y h a l i t e ;  0 . 1 - f o o t - t h i c k  p o l y h a l i t e  band a t  b a s e . .  . . . . .  .1547.0-1548.3 

C lay ,  g r a y ,  s i l t y ;  25% i n  h a l i t e  c r y s t a l s  ................. 1548.3-1548.5 

Clay,  brown, s i l t y ;  30% i n  v e i n s  and b l e b s  of h a l i t e  
c r y s t a l s  .................................................. 1548.5-1550.0 

P o l y h a l i t e ,  r e d ,  a r g i l l a c e o u s ;  20% i n  i n c l u s i o n s  of 
brown c l a y  and 30% i n  c r y s t a l s  and b l e b s  of  h a l i t e . .  ..... .1550.0-1550.8 

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  2% i n  s t r i n g e r s  
of p o l y h a l i t e  ............................................. 1550.8-1554.0 

H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of brown 
c l a y ;  o c c a s i o n a l  b l e b  of p o l y h a l i t e . .  .................... .1554.0-1554.6 

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  2% i n  s t r i n g e r s  
of p o l y h a l i t e  ............................................. 1554.6-1557.0 

H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of brown 
c l a y  ...................................................... 1 5 5 7 . ~ - 1 5 5 7 . 3  

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  2% i n  s t r i n g e r s  
and b l e b s  of p o l y h a l i t e ,  2% i n  i n c l u s i o n s  of brown 
c l a y  a t  1557.9-1558.1 and 1558.9-1559.0 feet..............l557.3-1560.6 

H a l i t e ,  reddish-orange and g r a y ,  s l i g h t l y  
p o l y h a l i t i c  and a r g i l l a c e o u s  .............................. 1560.6-1561.1 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  15% i n  i n c l u s i o n s  o f  g r a y  
c l a y  and 1% i n  c a r n a l l i t e  b l e b s ;  c l a y  p a r t i n g  a t  t o p ;  ..... 1561.1-1561.4 

H a l i t e ,  brown and maroon, a r g i l l a c e o u s  and c a r n a l -  
l i t i c ;  7% i n  brown and g r a y  c l a y  and 5% i n  c a r n a l l i t e ;  
g r a y  c l a y  p a r t i n g  a t  t o p  .................................. 1561 .~ -1562 .9  
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H a l i t e ,  brown, a r g i l l a c e o u s  very  s l i g h t l y  carna l -  
l i t i c ;  brown c l ay  pa r t ing  a t  1564.1 f e e t ;  15% c l a y  i n  
upper 2.0 f e e t ,  1-2% c l a y  i n  lower p a r t ;  2% p o l y h a l i t e  
i n  lower 0.5 f e e t  ......................................... 1562.9-1567.2 

H a l i t e ,  moderate-orange-pink t o  l i gh t - r ed ,  s y l v i t i c  
and p o l y h a l i t i c ;  2% i n  s y l v i t e  b l ebs ,  1% p o l y h a l i t e . .  .... .1567.2-1575.3 

H a l i t e ,  l i gh t - r ed ;  5% s y l v i t e ;  few b lebs  of 
p o l y h a l i t e  ................................................ 1575.3-1576.1 

P o l y h a l i t e ,  moderate-pink, dense; 15% i n  s t r i n g e r s  of 
red c a r n a l l i t e ;  0.8-1.3-inch-thick bladed 
anhydr i t e  c r y s t a l s  ( p o l y h a l i t e  being rep laced  
by c a r n a l l i t e  and anhydr i t e )  ; 0.1-foot- thick 
seam of gray c l a y  a t  base ,  c l a y  seam invaded 
by c a r n a l l i t e  ve ins  ....................................... 1576.1-1578.9 

H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of 
gray c l a y  ................................................. 1578.9-1579.1 

H a l i t e ,  l i g h t - r e d ,  s l i g h t l y  s y l v i t i c ;  3% i n  c r y s t a l s  
and b lebs  of s y l v i t e ;  few s t r i n g e r s  of p o l y h a l i t e ;  
0 .1-foot- thick band of gray a r g i l l a c e o u s  h a l i t e  a t  
1581.8 f e e t  ............................................... 1579.1-1582.9 

H a l i t e ,  gray and maroon, a r g i l l a c e o u s  and c a r n a l l i t i c ;  
10% gray  c l a y ,  2% maroon c a r n a l l i t e . . . . . . . . . . . .  ........... 1582.9-1583.5 

H a l i t e ,  greenish-gray,  a r g i l l a c e o u s  and s l i g h t l y  
p o l y h a l i t i c  and c a r n a l l i t i c ;  5% greenish-gray c l a y ,  
less than  1% c a r n a l l i t e  ................................... 1583.5-1585.3 

H a l i t e ,  brown, a r g i l l a c e o u s  and s l i g h t l y  p o l y h a l i t i c ;  
t r a c e  c a r n a l l i t e ;  5% brown c l a y  ........................... 1585.3-1587.3 

H a l i t e ,  l igh t -p ink ,  c a r n a l l i t i c  and s l i g h t l y  
p o l y h a l i t i c ;  a r g i l l a c e o u s  with i n c l u s i o n s  of gray  
c l a y  i n  upper 0.7 f e e t  .................................... 1587.3-1589.5 

H a l i t e ,  pale-red and gray ,  c a r n a l l i t i c  and 
a r g i l l a c e o u s ;  1% red c a r n a l l i t e ,  l e s s  than 1% green  
and brown c l a y ;  occas iona l  s t r i n g e r s  of p o l y h a l i t e  ........ 1589.5-1591.5 
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H a l i t e ,  b u f f ,  s l i g h t l y  p o l y h a l i t i c ;  5% c a r n a l l i t e ;  
5% a n h y d r i t e  and k i e s e r i t e  a t  1593.6-1594.5 f e e t .  ......... 1591.5-1594.5 

P o l y h a l i t e ,  moderate p i n k ,  dense ;  c r y s t a l l i n e  masses and 
s t r i n g e r s  of a n h y d r i t e  and c a r n a l l i t e ;  g r e e n i s h -  
g r a y  c l a y  p a r t i n g  a t  base  ................................. 1594.5-1595.6 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ,  c a r n a l l i t i c ;  2% c l a y ,  l ess  
t h a n  1% c a r n a l l i t e  ........................................ 1 5 9 5 . 6 - 1 5 9 ~ . 1  

H a l i t e ,  moderate-orange-pink; less  t h a n  1% c a r n a l l i t e  
and p o l y h a l i t e ;  seams of 50% moderate-pink p o l y h a l i t e  
a t  1600.2 f e e t  ............................................ 1596.1-1601.9 

P o l y h a l i t e ,  moderate-reddish-orange, dense ;  less t h a n  
1% i n  s t r i n g e r s  of c a r n a l l i t e ;  few a n h y d r i t e  c r y s t a l s  ..... 1601.9-1602.5 

Ha l i t e ,  pale-amber; 1% p o l y h a l i t e ;  less t h a n  1% 
c a r n a l l i t e .  ............................................... 1602.5-1603.2 

H a l i t e ,  g ray  and f l e s h ;  2% disseminated  g r a y  
c l a y ;  s c a t t e r e d  b l e b s  of moderate-pink p o l y h a l i t e ;  
t r a c e  of c a r n a l l i t e . .  .................................... .1603.2-1604.1 

H a l i t e ,  moderate-orange-pink wi th  d i s s e m i n a t e d  
p o l y h a l i t  e;  s c a t t e r e d  i n c l u s i o n s  of c a r n a l  l i t  e ;  t r a c e  
of  i n c l u s i o n s  of g r a y  c l a y  a t  1605.1-1605.5 feet..........1604.1-1606.1 

H a l i t e ,  g ray  and brown, a r g i l l a c e o u s ;  g r a y  c l a y  i n  
upper  0.4 f e e t ,  brown c l a y  i n  most of remainder;  
o c c a s i o n a l  b l e b s  of p o l y h a l i t e ;  c l a y  p a r t i n g s  1606.5- 
1609.1 f e e t ;  15% disseminated  c l a y  ........................ 1606.1-1609.8 

Clay,  brown and greenish-gray;  c o n t a i n s  v e i n s  of 
h a l i t e  and carnallite.....................................l609.8-1610.2 

Hal i t e ,  brown and orange;  2% disseminated  brown 
c l a y ;  o c c a s i o n a l  p o l y h a l i t e  c r y s t a l s  ...................... 1610.2-1611.0 

H a l i t e ,  l igh t -orange;  2% i n  b l e b s  of p o l y h a l i t e  ........... 1611.0-1613.0 

H a l i t e ,  g ray  and orange;  2% disseminated  gray  
c l a y ;  o c c a s i o n a l  b l e b s  of p o l y h a l i t e  ...................... 1613.0-1613.8 
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H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  occas iona l  
s c a t t e r e d  s y l v i t e  c r y s t a l s ;  0.05-foot-thick p o l y h a l i t e  
seams a t  1616.5, 1616.8, 1617.0, and 1617.8 f e e t ;  10%: 
p o l y h a l i t e  i n  lower 1.5 f e e t .  ............................. 1613.8-1617.8 

P o l y h a l i t e ,  pale-red,  dense; occas iona l  s t r e a k s  
of c a r n a l l i t e ;  i nc lus ions  of gray c l a y ;  s t r i n g e r s  of 
green c l a y  a t  1617.9 and 1618.3 f e e t  and a t  base;  
p o l y h a l i t e  seam a t  1618.1 f e e t . . .  ......................... 1617.8-1619.8 

H a l i t e ,  moderate-orange-pink and gray;  2% disseminated 
gray  c l a y ,  occas iona l  s t r i n g e r s  of p o l y h a l i t e ,  
occas iona l  small  s y l v i t e  c r y s t a l s ;  green c l a y  p a r t i n g  
a t  base ................................................... 1619.8-1621.1 

H a l i t e ,  moderate-orange-pink, 0.55 s y l v i t e  c r y s t a l s ;  
t r a c e  of c a r n a l l i t e  c r y s t a l s  .............................. 1621.1-1622.1 

H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  10% i n  i n c l u s i o n s  of gray  
c l ay ;  t r a c e  of c a r n a l l i t e  s t r i n g e r s  ....................... 1622.1-1623.9 

H a l i t e ,  moderate-orange-pink t o  l i g h t - r e d ,  
p o l y h a l i t i c ,  1% s t r i n g e r s  of p o l y h a l i t e ;  l e s s  than  1% 
i n c l u s i o n s  of c a r n a l l i t e  .................................. 1623.9-1626.9 

H a l i t e ,  g r a y  and brown, a rg i l l aceous ;  3% in i nc lus ions  
of brown and gray c l a y ;  con ta ins  s c a t t e r e d  b l ebs  of 
red p o l y h a l i t e ;  g ray  and brown c l ay  p a r t i n g  a t  1627.4 
f e e t  ...................................................... 1626.9-1628.1 

H a l i t e ,  white  t o  l igh t -p ink ,  c a r n a l l i t i c ;  2% i n  
c r y s t a l s  of pink c a r n a l l i t e ,  some c a r n a l l i t e  
bordered by anhydr i te  c r y s t a l s ;  t r a c e  of 
p o l y h a l i t e  b l e b s  .......................................... 1628.1-1631.9 

H a l i t e ,  g ray ,  a r g i l l a c e o u s  and c a r n a l l i t i c ;  5% 
greenish-gray c l a y ,  5% red  c a r n a l l i t e  ..................... 1631.9-1632.8 

H a l i t e ,  l igh t -p ink ,  c a r n a l l i t i c ;  5% i n  c r y s t a l l i n e  
masses of pale-pink c a r n a l l i t e  ............................ 1632.8-1634.5 

H a l i t e ,  g ray ,  a r g i l l a c e o u s  and c a r n a l l i t i c ;  5% i n  
i n c l u s i o n s  of greenish-gray c l a y ,  20% i n  c r y s t a l l i n e  
masses of pink c a r n a l l i t e  ................................. 1634.5-1635.3 
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H a l i t e  and s y l v i t e ,  a r g i l l a c e o u s ,  25% s y l v i t e ,  5% 
greenish-gray  c l a y ;  o c c a s i o n a l  i n c l u s i o n s  of p ink  
carnallite................................................l635.3-1637.7 

C a r n a l l i t e  and h a l i t e ,  a r g i l l a c e o u s ;  30% c a r n a l l i t e ,  
3% c l a y  ................................................... 1637.7-1638.2 

H a l i t e ,  moderate-orange-pink and g r a y ,  s l i g h t y  
a r g i l l a c e o u s  and c a r n a l l i t i c ;  1% i n  i n c l u s i o n s  of  
greenish-gray  c l a y ,  1% i n  c r y s t a l s  of c a r n a l l i t e .  ......... 1638.2-1638.9 

H a l i t e ,  moderate-orange-pink and l i g h t - p i n k ,  
p o l y h a l i t i c ,  s l i g h t l y  c a r n a l l i t i c ;  0.2 f o o t  t h i c k  zone 
of c r y s t a l s  and masses of a n h y d r i t e  a t  1642.3 
f e e t ;  some k i e s e r i t e  w i t h  few c r y s t a l s  of s y l v i t e  ......... 1638.9-1643.5 

Anhydr i te ,  whi te  and l i g h t - g r a y ,  k i e s e r i t i c ;  
s t r i n g e r s  of p ink  c a r n a l l i t e  throughout  ................... 1643.5-1643.9 

Hal i te ,  b u f f ,  s l i g h t l y  a n h y d r i t i c  ......................... 1643.9-1644.4 

H a l i t e ,  b u f f  t o  moderate-orange-pink, s l i g h t l y  
p o l y h a l i t  i c  and s y l v i t  i c  ( s y l v i t e  less t h a n  1%). ......... .1644.4-1645.1 

H a l i t e ,  g reenish-gray  and maroon, a r g i l l a c e o u s  and 
c a r n a l l i t i c ;  2% c l a y  and 2% c a r n a l l i t e . .  ................. .164.5.1-1646.0 

H a l i t e ,  pale-pink,  c a r n a l l i t i c  and s l i g h t l y  
a n h y d r i t i c ;  10% i n  prominent b l e b s  of p ink  c a r n a l l i t e  
w i t h  i r r e g u l a r  seams of c a r n a l l i t e  a t  1648.1,  1649.4,  
and 1650.1 f ee t  ........................................... 1646.0-16SO.3 

H a l i t e ,  g reenish-gray ,  a r g i l l a c e o u s  and c a r n a l l i t i c ;  
5% i n  i n c l u s i o n s  of greenish-gray  c l a y ,  10% i n  
prominent b l e b s  and seams of t a n  and p ink  c a r n a l l i t e . .  ... .1650.3-1651.8 

H a l i t e ,  greenish-gray and brown, a r g i l l a c e o u s  and 
c a r n a l l i t i c ;  5% i n  i n c l u s i o n s  of greenish-gray  and 
brown c l a y ,  2% i n  b l e b s  of c a r n a l l i t e ;  t r a c e  
d isseminated  p o l y h a l i t e  ................................... 1651.8-1653.4 
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H a l i t e ,  red  and pink,  p o l y h a l i t i c  and s l i g h t l y  
c a r n a l l i t i c ;  con ta ins  a t r a c e  of i nc lus ions  of 
greenish-gray c l a y  i n  upper 1.0 f e e t ;  1% i n  s t r i n g e r s  
of c a r n a l l i t e  and 2% i n  s t r i n g e r s  of p o l y h a l i t e  ........... 1653.4-1659.2 

P o l y h a l i t e ,  l i gh t - r ed ,  dense; con ta ins  a few 
inc lus ions  of c a r n a l l i t e ;  0.2 f e e t  of greenish-gray 
c a r n a l l i t i c  c l a y  a t  base. .  ............................... .1659.2-1661.5 

H a l i t e ,  pale-reddish-orange t o  moderate-orange-pink, 
c a r n a l l i t  i c  and p o l y h a l i t i c ;  t r a c e  of gray and brown 
c l ay  i n  upper 0.5 f e e t ;  l ess  than  1% c a r n a l l i t e ;  2% 
p o l y h a l i t e ;  a 0 .2  foo t  t h i c k  bed of pink p o l y h a l i t e  
wi th  25% h a l i t e  i nc lus ions  a t  1667.0 f e e t  ................. 1661.5-1668.0 

P o l y h a l i t e ,  moderate t o  p ink ,  dense,  a n h y d r i t i c  and 
c a r n a l l i t i c  ............................................... 1668.0-1668.!~ 

H a l i t e ,  buff t o  pale-pink, p o l y h a l i t i c ;  a 0 .1  f o o t  
t h i c k  seam of p o l y h a l i t e  a t  1668.8 f e e t ;  con ta ins  5% 
i n  s t r i n g e r s  of p o l y h a l i t e  throughout ;  t r a c e  of 
s t r i n g e r s  of c a r n a l l i t e  i n  lower 0 .2  f e e t  ................. 1668.5-1669.4 

H a l i t e ,  greenish-gray and brown, a r g i l l a c e o u s ;  g r e a t e r  
t han  2% greenish-gray and brown c l ay ;  t r a c e  of 
disseminated p o l y h a l i t e ;  occas iona l  s t r i n g e r s  of 
c a r n a l l i t e  ................................................ 1669.4-1671.~~ 

H a l i t e ,  l i gh t - r ed  t o  pale-pink, c a r n a l l i t i c ,  s l i g h t l y  
a n h y d r i t i c  and p o l y h a l i t i c ;  2% c a r n a l l i t e . .  .............. .1671.3-1676.9 

H a l i t e ,  greenish-gray and brown, a r g i l l a c e o u s ;  7% 
greenish-gray and brown c l ay ;  1% p o l y h a l i t e ;  t race of 
c a r n a l l i t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 7 6 . 9 - 1 6 7 7 . 4 .  

H a l i t e ,  pale-red t o  moderate-orange-pink; occas iona l  
i n c l u s i o n s  of gray and brown c l a y  i n  upper 0 .8  f e e t ;  
s c a t t e r e d  s t r i n g e r s  of pink c a r n a l l i t e  ( 2 % )  and buf f  
p o l y h a l i t e  ................................................ 1677.4-1681.9 

H a l i t e ,  greenish-gray,  a r g i l l a c e o u s ;  7% greenish-gray 
c l a y ,  1% i n  s t r i n g e r s  of c a r n a l l i t e .  ...................... 1681.9-1682.2 
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C a r n a l l i t e ,  p ink  t o  l i g h t - r e d ;  4% h a l i t e  c r y s t a l s  and 
7% i n  i n c l u s i o n s  of g reen i sh -g ray  c l a y  .................... 1682.2-1683.0 

H a l i t e ,  brown and g r a y ,  a r g i l l a c e o u s ;  7% i n  i n c l u s i o n s  
of  brown and g ray  c l a y ;  s c a t t e r e d  b l e b s  and s t r i n g e r s  
of o range  p o l y h a l i t e  ...................................... 1683 .0 -16~7 .0  

H a l i t e ,  brown, reddish-orange , and g r a y ,  pa t chy  masses 
of a r g i l l a c e o u s  h a l i t e  a l t e r n a t i n g  w i t h  masses of  
p o l y h a l i t i c  h a l i t e ;  c o n t a i n s  5% c l a y  and 2% b l e b s  and 
s t r i n g e r s  of p o l y h a l i t e  ................................... 1687.0-1692.0 

tIal i t e  , p a l e - r e d d i  sh-pink, c a r n a l  l i t  i c  and s l i g h t l y  
p o l y h a l i t i c ;  c o n t a i n s  3% s t r i n g e r s  of c a r n a l l i t e  and 
2% p o l y h a l i t e  ............................................. 1692.0-1696.2 

Anhydr i t e ,  g r a y ,  d e n s e ,  mass ive ;  a few i n c l u s i o n s  o f  
c a r n a l l i t e  i n  upper  0 . 3  f e e t  and wide ly  spaced through 
upper  6 .0  f e e t ;  c o n t a i n s  o c c a s i o n a l  i n c l u s i o n s  of  
h a l i t e  t h roughou t ;  prominent growths of p o l y h a l i t e  
from 1698.2-1700.5 f e e t ;  g r a y  c l a y  p a r t i n g  a t  1695.8 
f e e t  and a t  1705.0 f e e t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. .1696 2-1705 .O 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  10% g r a y  c l a y ;  few b l e b s  
of  p o l y h a l i t e  ............................................. 1705.0-1705.4 

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  5% i n  s t r i n g e r s  
of  p o l y h a l i t e  ............................................. 1705.4-1706.0 

H a l i t e ,  pale-orange,  p o l y h a l i t i c ;  2% i n  d i s s e m i n a t e d  
and s t r e a k y  p o l y h a l i t e ;  t r a c e  of s y l v i t e  c r y s t a l s ;  2% 
i n  masses of p i n k  c a r n a l l i t e  i n  lower 0 .2  feet............1706.0-1708.2 

Hal i t e ,  g reen i sh -g ray ,  a r g i l l a c e o u s ,  g r e e n i s h - g r a y  
c l a y  p a r t i n g s  a t  t o p  and bot tom, 2% i n  i n c l u s i o n s  o f  
c l a y ;  5% p ink i sh - red  c a r n a l l i t e  ........................... 1708.2-1708.9 

H a l i t e ,  moderate-orange-pink t o  r edd i sh -o range ;  
c o n t a i n s  s c a t t e r e d  s t r e a k s  and b l e b s  of pale-orange 
p o l y h a l i t e ;  2% p ink  c a r n a l l i t e  i n  upper  0 . 6  f e e t ;  
s c a t t e r e d  s y l v i t e  c r y s t a l s  t h roughou t  rest of u n i t . .  ...... 1708.9-1714.3 
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H a l i t e ,  greenish-gray,  a r g i l l a c e o u s  and s y l v i t i c ;  7% 
i n  inc lus ions  of greenish-gray c l a y ,  3% s y l v i t e ;  
con ta ins  a few b l e b s  of p o l y h a l i t e ;  green and brown 
c l a y  p a r t i n g s  a t  1715.6 f e e t .  ............................. 1714.3-1718.6 

H a l i t e ,  brown, very a r g i l l a c e o u s ;  10% i n  i n c l u s i o n s  of 
brown and gray c l a y ;  c l a y  p a r t i n g s  a t  1719.1, 1720.9, 
1721.5, and 1723.4 f e e t ;  con ta ins  occas iona l  masses 
and b lebs  of reddish-orange p o l y h a l i t e  .................... 1718.6-1724.3 

Clay, brown; con ta ins  about 50% h a l i t e  c r y s t a l s  ........... 1724.3-1724.8 

H a l i t e ,  gray and brown, a r g i l l a c e o u s ;  3% i n  i n c l u s i o n s  
of greenish-gray and brown c l a y ;  c o n t a i n s  a few b lebs  
of p o l y h a l i t e ;  occas iona l  c a r n a l l i t e  masses; brown 
c l a y  pa r t ings  a t  1715.2 and 1725.9 f e e t  ................... 1724.8-1727.1 

H a l i t e ,  pale-reddish-orange t o  moderate-orange-pink; 
some s y l v i t e  c r y s t a l s ;  some small  b l ebs  of p o l y h a l i t e ;  
5% s y l v i t e  between 1731.1 and 1731.7 f e e t  ................. 1727.1-1732.5 

H a l i t e ,  l ight-greenish-gray and orange,  a r g i l l a c e o u s ;  
2% i n  inc lus ions  of greenish-gray c l a y ;  con ta ins  
occas iona l  s y l v i t e  c r y s t a l s  and s m a l l  b l ebs  of 
p o l y h a l i t e ;  greenish-gray c l a y  pa r t ing  a t  base.  ........... 1732.5-1734.4 

Ha l i t e ,  grayish-orange-pink t o  l i gh t -p ink ,  
p o l y h a l i t i c ,  s l i g h t l y  s y l v i t i c  ( l e s s  than  1%) ............. 1734.4-1736.6 

H a l i t e  and s y l v i t e ,  pink; t r a c e  of p o l y h a l i t e ;  
con ta ins  some k i e s e r i t e  c r y s t a l s  (most abundant a t  
1738.0-1739.0 f e e t ) ;  25% s y l v i t e  .......................... 1736.6-1739.5 

Hal i te ,  s y l v i t e  and k i e s e r i t e ,  g ray ,  a r g i l l a c e o u s ;  3% 
greenish-gray c l a y ;  3% i n  r ed  c a r n a l l i t e  masses 
1740.9-1741.8 f e e t ;  10% s y l v i t e ;  25% k i e s e r i t e .  ........... 1739.5-1741.8 

H a l i t e ,  greenish-gray t o  l i gh t - r ed ,  a r g i l l a c e o u s ;  1% 
i n  inc lus ions  of greenish-gray c l a y ;  few b lebs  of 
reddish-orange p o l y h a l i t e ;  l e s s  than  1% s c a t t e r e d  
c r y s t a l s  of red s y l v i t e  ................................... 1741.8-1743.0 

H a l i t e ,  l i gh t - r ed ,  s y l v i t i c  and p o l y h a l i t i c ;  5% 
s y l v i t e  1743.0-1744.6 f e e t ;  2% p o l y h a l i t e  ................. 1743.0-1746.2 
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Ha l i t e ,  g reen i sh -g ray ,  a r g i l l a c e o u s  and l a n g b e i n i t i c ;  
l a n g b e i n i t e  c r y s t a l s  rimmed w i t h  k a i n i t e l l e o n i t e ;  
c o n t a i n s  prominent masses of r e d  p o l y h a l i t e ;  some 
s y l v i t e  c r y s t a l s ;  10% s u l f a t e s ;  2% i n  c l a y  i n c l u s i o n s  ..... 1746.2-1747.4 
Hal i t e ,  orange and g r a y ;  c o n t a i n s  prominent masses of  
k a i n i t e l l e o n i t e ,  o c c a s i o n a l  c r y s t a l s  of s y l v i t e ,  b l e b s  
of reddish-orange p o l y h a l i t e  and i n c l u s i o n s  of  g r a y  
c l a y ;  20% k a i n i t e l l e o n i t e  ................................. 1747.4-1751.4 

H a l i t e ,  g reen i sh -g ray  and p i n k ,  a r g i l l a c e o u s ;  1% i n  
i n c l u s i o n s  of g reen i sh -g ray  c l a y ;  1% r e d  s y l v i t e  
c r y s t a l s ;  c o n t a i n s  s c a t t e r e d  s m a l l  b l e b s  of p o l y h a l i t e . .  . .1751.4-1753.2 
H a l i t e  , pale-orange , s l i g h t l y  p o l y h a l  i t i c  ; c o n t a i n s  
rare  s y l v i t e  c r y s t a l s ;  20% i n  prominent masses of 
k a i n i t e l l e o n i t e  i n  lower 0.4 feet.........................l753.2-1757.9 

H a l i t e ,  moderate-orange-pink t o  g r a y ;  5% prominent 
masses of k a i n i t e l l e o n i t e ;  1% d i s s e m i n a t e d  g ray  c l a y ;  
c o n t a i n s  a few b l e b s  of o range  p o l y h a l i t e  ................. 1757.9-1758.6 
H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  of g r a y  
and brown c l a y ;  c o n t a i n s  o c c a s i o n a l  p o l y h a l i t e  blebs......1758.6-1759.2 

H a l i t e ,  pa l e - r ed ;  2% i n  s c a t t e r e d  s y l v i t e  c r y s t a l s ;  
c o n t a i n s  o c c a s i o n a l  p o l y h a l i t e  blebs......................1759.2-1760.1 

H a l i t e ,  g r a y  and brown, a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  
of g ray  and brown c l a y ;  c o n t a i n s  ra re  s y l v i t e  blebs.......1760.1-1761.6 

H a l i t e ,  brown, v e r y  a r g i l l a c e o u s ;  10% i n  prominent 
i n c l u s i o n s  of brown c l a y  .................................. 1761.6-1762.7 

H a l i t e ,  g r a y  and pa le -o range ,  p o l y h a l i t i c  and 
a r g i l l a c e o u s ;  c o n t a i n s  prominent s t r i n g e r s  of r e d d i s h -  
o range  p o l y h a l i t e ;  s t r e a k s  of brown and g reen i sh -g ray  
c l a y ;  2% c l a y ,  2% p o l y h a l i t e  .............................. 1762.7-1767.4 

Hal i t e ,  reddish-orange t o  b u f f ,  p o l y h a l i t i c ;  5% i n  
s t r i n g e r s  of r e d  p o l y h a l i t e  a t  1769.0-1770.3 f e e t ;  5% 
p ink  s y l v i t e  c r y s t a l s  a t  1770.5-1770.9 f e e t . . .  ............ 1767.4-1773.0 
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H a l i t e ,  b u f f ,  very p o l y h a l i t i c ;  30% i n  s t r i n g e r s  and 
seams of buf f  p o l y h a l i t e  .................................. 1773.0-1773.€1 

P o l y h a l i t e ,  buff  t o  l igh t -gray ,  dense; few i n c l u s i o n s  
of h a l i t e  ................................................. 1773.8-1774.~~ 

H a l i t e ,  b u f f ,  p o l y h a l i t i c  ................................. 1774.3-1774.~~ 

Anhydrite and p o l y h a l i t e ,  g ray ,  dense,  massive; 
con ta ins  a few i n c l u s i o n s  of h a l i t e . .  .................... .1774.8-1781.2 

H a l i t e ,  b u f f ,  dense; 25% i n  s t r i n g e r s  and seams of 
gray anhydr i t e  ............................................ 1 7 8 1 . 2 - 1 7 ~ 2 . ~ ~  

H a l i t e ,  buf f  t o  reddish-orange, p o l y h a l i t i c ;  0.1-foot- 
t h i c k  gray anhydr i t e  band a t  t op  and a t  1784.9 f e e t ;  
anhydr i t e  seams invaded by p o l y h a l i t e  masses..............l782.3-1785.5 

Anhydri te ,  g ray ,  dense; capped by 0.2 f e e t  of r ed  
p o l y h a l i t e ;  20% p o l y h a l i t e  masses i n  upper 1.0 f o o t ;  
h a l i t e  pseudomorphs a f t e r  gypsum a t  1786.5, 1786.8, 
1787.6, and 1788.0 f e e t ;  anhydr i t e  laminated wi th  
magnesite below 1789.5 f e e t .  .............................. 1785.5-1795,~j 

Sha le ,  gray ............................................... 1795.5-1796.1 

Hal i te ,  reddish-orange t o  pale-pink, p o l y h a l i t i c ;  
con ta ins  s t r i n g e r s  and b lebs  of p o l y h a l i t e ;  2% 
greenish-gray c l a y  i n  upper 0.6 f e e t  ...................... 1796.1-1800.2 

H a l i t e ,  gray and brown, very  a r g i l l a c e o u s ;  gray  c l a y  
p a r t i n g  a t  t op ,  brown c l a y  p a r t i n g  a t  base;  10% gray 
c l a y  i n  upper 0.9 f e e t ;  con ta ins  a 0 .1-foot- thick band 
of brown c l a y  a t  1801.0 feet,.............................l800.2-1801.3 

H a l i t e ,  gray and pink,  s l i g h t l y  a r g i l l a c e o u s ,  
p o l y h a l i t i c  ............................................... 1801.3-1803.0 

H a l i t e ,  pale-orange, s l i g h t l y  p o l y h a l i t i c ;  con ta ins  
0 .3  f e e t  of r e c r y s t a l l i z e d  h a l i t e  a t  1805 .O f e e t . .  ....... .1803.0-1808.9 
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H a l i t e ,  greenish-gray,  a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  
of gray c l a y ;  few k a i n i t e j l e o n i t e  pseudomorphs a f t e r  
l angbe in i t e  ...............................................1808.9-1809.5 

H a l i t e ,  brown, very  a r g i l l a c e o u s ;  c l a y  p a r t i n g s  a t  top  
and bottom, and 20% i n  c l a y  i n c l u s i o n s  .................... 1809.5-1809.8 

H a l i t e ,  pink and gray;  con ta ins  disseminated 
inc lus ions  of gray c l a y  and b l ebs  of p o l y h a l i t e  ........... 1809.8-1811.8 

H a l i t e ,  pale-orange, s l i g h t l y  p o l y h a l i t i c  ................. 1811.8-1814.3 

H a l i t e ,  brown and g ray ,  a r g i l l a c e o u s ;  10% i n  
i n c l u s i o n s  of brown c l a y  i n  u p p e r  0 .3  feet  and l o w e r  
0 .3  f e e t ;  narrow band of k a i n i t e  pseudomorphs a f t e r  
l a n g b e i n i t e  a t  top  of unit................................l814.3-1815.4 

H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  2% i n  b l ebs  of 
p o l y h a l i t e  ................................................ 1815.4-1817.2 

Hal i te ,  brown and gray ,  a r g i l l a c e o u s ;  2% brown and 
gray c l a y ;  5% k a i n i t e  pseudomorphs a f t e r  l a n g b e i n i t e  
i n  upper 0.4 f e e t  ......................................... 1817.2-1818.6 

H a l i t e  and l a n g b e i n i t e ,  pink,  whi te ,  and gray;  3% 
p o l y h a l i t e  i n  upper 0 .3  f e e t ;  40% k a i n i t e  and 
l a n g b e i n i t e ;  1-2% gray and brown c l ay  ..................... 1818.6-1821.4 

H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of gray  
c l a y ;  con ta ins  a few b lebs  of k a i n i t e  and p o l y h a l i t e . .  ... .1821.4-1822.4 

H a l i t e ,  orange, p o l y h a l i t i c ;  con ta ins  s t r e a k s  and 
b l ebs  of reddish-orange p o l y h a l i t e ;  1% disseminated 
gray c l a y  a t  1823.4-1824.0 feet...........................l822.4-1827.4 

H a l i t e ,  reddish-orange; con ta ins  prominent seams and 
s t r i n g e r s  of red p o l y h a l i t e  i n  top  0.4 feet...............l827.4-1828.2 

H a l i t e ,  reddish-orange, l a n g b e i n i t i c ,  s l i g h t l y  
p o l y h a l i t i c ;  2% i n  s i n g l e  c r y s t a l s  of l a n g b e i n i t e  ......... 1828.2-1829.0 

H a l i t e ,  g ray ,  a r g i l l a c e o u s ,  l a n g b e i n i t i c ;  5% i n  gray 
c l a y ,  5% i n  s i n g l e  c r y s t a l s  of l a n g b e i n i t e  ................ 1829.0-1829.3 
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H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  con ta ins  t r a c e  of 
gray  and brown c l ay  i n  upper 0.8 f e e t ;  5% p o l y h a l i t e ,  
5% l angbe in i t e  i n  upper 0.8 f e e t  .......................... 1829.3-1832.3 

H a l i t e ,  pale-orange, very  s l i g h t l y  p o l y h a l i t i c  ............ 1832.3-1832.4 
Hali te ,  gray ,  a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of gray clay.1832.4-1832.7 

H a l i t e ,  reddish-orange and white;  2% i n  s t r i n g e r s  of 
p o l y h a l i t e  i n  upper 0.5 feet..............................l832.7-1835.1 

H a l i t e ,  brown, a r g i l l a c e o u s ;  con ta ins  5% i n  
disseminated brown and greenish-gray c l a y  and 
s c a t t e r e d  b lebs  of p o l y h a l i t e  ............................. 1835.1-1837.:3 

H a l i t e ,  brown and pale-amber , a r g i l l a c e o u s ;  l e s s  than  
1% i n  inc lus ions  of brown c l ay ;  1% i n  s t r i n g e r s  of 
p o l y h a l i t e  ................................................ 1837.3-1838.i~ 

H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  5% i n  p o l y h a l i t e  
s t r i n g e r s  a t  1841.3-1843.6 f e e t ;  1% i n  green c l a y  
i n c l u s i o n s  a t  1839.7-1842.3 f e e t ;  con ta ins  a green  c l a y  
p a r t i n g  a t  base;  ......................................... 1838.4-184.5.0 

H a l i t e ,  gray,  s l i g h t l y  a r g i l l a c e o u s  ....................... 1845.0-1845.(j 

Hal i t e ,  pale-orange, s l i g h t l y  p o l y h a l i t i c  ................. 1845.6-1846.:? 
H a l i t e ,  brown, a r g i l l a c e o u s ;  1% i n  i n c l u s i o n s  of brown 
c l a y  ...................................................... 1846.2-1846.~+ 

H a l i t e ,  grayish-orange-pink; con ta ins  occas iona l  
p o l y h a l i t e  s t r i n g e r s  ...................................... 1846.4-1847.Ij 

Hal i te ,  brown, very  a r g i l l a c e o u s ;  25% i n  i n c l u s i o n s  
and p a r t i n g s  of brown c l a y  ................................ 1847.5-1848.4 

Hal i te ,  brown and gray ,  a r g i l l a c e o u s ;  2% i n  i nc lus ions  
and p a r t i n g s  of brown and gray  c l a y ,  brown c l a y  a t  
1849.0 and 1849.2 f e e t ;  con ta ins  occas iona l  small  
b l ebs  and s t r i n g e r s  of buff  t o  orange p o l y h a l i t e  .......... 1848.4-1858.8 
H a l i t e ,  moderate-orange-pink t o  l igh t -gray ,  
p o l y h a l i t i c ;  1% i n  p o l y h a l i t e  s t r i n g e r s  and b l ebs . .  ...... .1858.8-1863.2 

- 5 7 -  



TABLE 3 
(Continued) 

LITHOLOGIC DESCRIPTION 
DEPTH INTERVAL 

( I N  FEET) 

H a l i t e ,  brown and gray ,  a r g i l l a c e o u s ;  1% i n  i n c l u s i o n s  
of brown and gray c l a y  .................................... 1863.2-1865.3 

H a l i t e ,  greenish-gray,  a r g i l l a c e o u s ;  7% i n  i n c l u s i o n s  
and p a r t i n g s  of greenish-gray c l a y ;  con ta ins  
occas iona l  patches of orange h a l i t e  con ta in ing  
disseminated p o l y h a l i t e  ................................... 1865.3-1867.2 

H a l i t e ,  g ray ,  brown and orange,  a r g i l l a c e o u s ;  3% i n  
inc lus ions  of gray  and brown c l ay ;  con ta ins  a few 
small  b l ebs  and s t r i n g e r s  of orange p o l y h a l i t e  ........... ,1867.2-1871.4 

H a l i t e ,  brown, very  a r g i l l a c e o u s ;  15% i n  inc lus ions  
and partings of brown c l a y  ................................ 1871.4-1872.7 

H a l i t e ,  brown and gray ,  a r g i l l a c e o u s ;  2% i n  inc lus ions  
of brown c l a y ;  con ta ins  occas iona l  b l e b s  and s t r i n g e r s  
of reddish-orange p o l y h a l i t e  .............................. S872.7-1876.2 

H a l i t e ,  f l e s h  t o  pale-orange, p o l y h a l i t i c ;  c o n t a i n s  
s c a t t e r e d  s t r i n g e r s  of red p o l y h a l i t e  ..................... 1876.2-1880.0 

P o l y h a l i t e ,  r e d ,  dense; a 0 .1-foot- thick brown c l a y  
p a r t i n g  a t  base...........................................S880.0-1881.0 

H a l i t e ,  brown and orange,  a r g i l l a c e o u s  and 
p o l y h a l i t i c ;  1% i n  inc lus ions  of gray  and brown c l a y ,  
a few small  b l ebs  of orange p o l y h a l i t e  .................... 1881.0-1881.6 

H a l i t e ,  brown, very  a r g i l l a c e o u s ;  20% i n  i n c l u s i o n s  
and p a r t i n g s  of brown c l a y  ................................ 1881.6-18~2.2 

H a l i t e ,  gray and brown, a r g i l l a c e o u s ;  1% i n  inc lus ions  
of brown c l a y  ............................................. 1882.2-1883.2 

H a l i t e ,  g ray ,  p o l y h a l i t i c ;  occas iona l  s t r i n g e r s  of 
orange p o l y h a l i t e ;  con ta ins  t r a c e s  of brown c l a y  and a 
brown c l ay  p a r t i n g  capped by prominent p o l y h a l i t e  
b lebs  a t  1887.0 f e e t  ...................................... 1883.2-1887.5 

H a l i t e ,  brown and gray ,  a r g i l l a c e o u s ;  1% i n  inc lus ions  
of brown c l a y  ............................................. 1887.5-1893.3 

H a l i t e ,  orange,  p o l y h a l i t i c ;  1% i n  s t r i n g e r s  of 
p o l y h a l i t e  ................................................ 1893.3-1893.9 
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H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of brown 
c l a y  ...................................................... 1893.9-1894.4 

H a l i t e ,  brown and orange,  a r g i l l a c e o u s ;  2% i n  
i nc lus ions  of brown c l ay ;  con ta ins  s c a t t e r e d  b lebs  of 
orange p o l y h a l i t e  ......................................... 1894.6-1895.1 

H a l i t e ,  brown and gray ,  a rg i . l l aceous ;  5% i n  i n c l u s i o n s  
of brown c l a y  and t h i n  p a r t i n g s  of brown c l a y  a t  
1895.8 and 1897.3 f e e t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... 1895.1-1897.9 
H a l i t e ,  brown t o  pale-orange; con ta ins  a t r a c e  a brown 
c l a y  i n  u p p e r  h a l f ;  few b lebs  of orange p o l y h a l i t e . .  ..... .1897.9-1898.5 
H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of brown 
c l a y ;  con ta ins  occas iona l  p o l y h a l i t e  b lebs  ................ 1898.5-1899.5 
H a l i t e ,  gray and orange; p o l y h a l i t e  seams and 
inc lus ions  a t  1900.9, 1901.7 and 1903.0 f e e t ;  g ray  
c l a y  pa r t ing  a t  1901.0 f e e t .  .............................. 1899.5-1903.~~ 

H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  con ta ins  sca rce  c l ay  
inc lus ions  and s t r i n g e r s  of r ed  p o l y h a l i t e . .  ............. .1903.2-1904.3 
H a l i t e ,  c l e a r  t o  l igh t -orange ,  p o l y h a l i t i c ;  con ta ins  
s t r i n g e r s  of r e d  p o l y h a l i t e  throughout ,  and a 0.1 foot  
t h i c k  seam of red p o l y h a l i t e  a t  1906.3 f e e t . .  ............ .1904.3-1906.7 
H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  1% i n  i n c l u s i o n s  of 
grayish-brown c l ay ;  con ta ins  a few b lebs  of red 
p o l y h a l i t e  ................................................ 1906.7-1907.~1 

H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  5% i n  b lebs  and 
s t r e a k s  of r ed  p o l y h a l i t e ;  gray c l a y  p a r t i n g  a t  1910.1 
feet......................................................l907.9-1912.1 

H a l i t e ,  white; con ta ins  a few b lebs  of white  
p o l y h a l i t e  ................................................ 1912.1-1913.~1 

H a l i t e ,  buff t o  grayish-pink,  p o l y h a l i t i c ;  5% i n  
s t r i n g e r s  and b lebs  of grayish-orange-pink p o l y h a l i t e . .  .. .1913.5-1917.2 
P o l y h a l i t e ,  pale-red,  dense; i n c l u s i o n s  of gray c l a y  
i n  lower 0.1 f e e t  and a gray c l ay  p a r t i n g  a t  b a s e , .  ...... .1917.2-1918.0 
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Ha l i t e ,  pale-orange,  p o l y h a l i t i c ;  c o n t a i n s  scat tered 
s t r e a k s  and b l e b s  of r ed  p o l y h a l i t e ,  and a 0.05 f o o t  
t h i c k  p o l y h a l i t e  band a t  b a s e  ............................. 1918.0-1920.3 

H a l i t e ,  brown, a r g i l l a c e o u s ;  2% brown c l a y  ................ 1920.3-1920.7 

H a l i t e ,  pale-orange,  p o l y h a l i t  i c ;  10% r e d  p o l y h a l i t e  
a t  1921.0-1921.3 f e e t  ..................................... 1920.7-1921.4 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  2% g r a y  c l a y  .................. 1921.4-1922.1 

H a l i t e ,  o r a n g e ,  p o l y h a l i t i c ;  1% i n  p o l y h a l i t e  b l e b s  ....... 1922.1-1922.9 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  1% g r a y  c l a y  and a g r a y  
c l a y  p a r t i n g  a t  t o p  ....................................... 1922.9-1923”9 

H a l i t e ,  o range ,  p o l y h a l i t i c ;  c o n t a i n s  o c c a s i o n a l  
s t r i n g e r s  and b l e b s  of p o l y h a l i t e . .  ...................... .1923.9-1924.8 

H a l i t e ,  g r a y  and brown, v e r y  a r g i l l a c e o u s ;  20% i n  
i n c l u s i o n s  of g r a y  and brown c l a y ;  c o n t a i n s  o c c a s i o n a l  
p o l y h a l i t e  b l e b s . .  ........................................ 1924.8-1925.5 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  of brown 
and g r a y  c l a y  ............................................. 1925.5-1930.3 

Clay,  brown, s i l t y ,  h a l i t i c ;  4% i n  h a l i t e  c r y s t a l s  ........ 1930.3-1930.8 

H a l i t e ,  brown a r g i l l a c e o u s ;  3% brown c l a y ,  and brown 
c l a y  p a r t i n g s  a t  1931.5,  1932.8,  and 1934.4 and a t  
1934.9 f e e t ;  c o n t a i n s  few p a t c h e s  of o r a n g e  
p o l y h a l i t i c  h a l i t e . . . . . .  .................................. 1930.8-1934.9 

Ha l i t e ,  brown, v e r y  a r g i l l a c e o u s ;  25% i n  i n c l u s i o n s  
and p a r t i n g s  of brown c l a y  ................................ 1934.9-1936.5 

H a l i t e ,  o range ,  p o l y h a l i t i c ;  c o n t a i n s  few p a t c h e s  of 
brown a r g i l l a c e o u s  h a l i t e ;  c l a y  seams a t  1938.5 and 
1939.0 f e e t  ............................................... 1936.5-1941.9 

P o l y h a l i t e ,  p a l e - r e d ,  dense ;  c o n t a i n s  rare  i n c l u s i o n s  
of g r a y  c l a y  .............................................. 1941.9-1943.9 

A 
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Ha l i t e ,  g r a y ,  a r g i l l a c e o u s ;  25% g r a y  c l a y  i n  upper  0 .5  
f e e t ,  2% i n  remainder  of u n i t ;  c o n t a i n s  a few 
prominent s t r i n g e r s  of r e d  p o l y h a l i t e  ..................... 1943.9-1945.4 

Hal i te ,  brown, v e r y  a r g i l l a c e o u s ;  10% i n  i n c l u s i o n s  of 
brown c l a y ,  and a brown c l a y  p a r t i n g  a t  t o p  ............... 1945.4-1946.2 

H a l i t e ,  brown and orange;  c o n t a i n s  d i s s e m i n a t e d  
i n c l u s i o n s  of brown c l a y ,  and s c a t t e r e d  b l e b s  of 
orange p o l y h a l i t e  ......................................... 1946.2-1947.4 

Ha l i t e ,  o r a n g e ,  p o l y h a l i t i c ;  0 . 1  f o o t  t h i c k  r e d d i s h -  
orange p o l y h a l i t e  band a t  1953.0 f e e t ;  g r a y  c l a y  
p a r t i n g  a t  b a s e  of p o l y h a l i t e  band........................l947.4-1953.7 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  g r a y  c l a y  p a r t i n g  a t  t o p ,  
2% i n c l u s i o n s  of g r a y  c l a y  ................................ 1953.7-1954.0 

H a l i t e ,  o range ,  p o l y h a l i t i c ;  p o l y h a l i t e  appea r s  as b l e b s .  .1954.0-1955.5 

H a l i t e ,  brown, a r g i l l a c e o u s ;  7% i n  i n c l u s i o n s  of brown 
c l a y ;  brown c l a y  p a r t i n g  a t  t o p  ........................... 1955.5-1956.0 

H a l i t e ,  brown, a r g i l l a c e o u s ;  3% i n  i n c l u s i o n s  of brown cla$956.0-1956.4 

H a l i t e ,  white t o  pale-orange,  p o l y h a l i t i c ;  5% i n  
p o l y h a l i t e  s t r i n g e r s  i n  lower 0.5 f e e t . . . . . . . . .  ........... 1956.4-1959.4 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  10% i n  i n c l u s i o n s  of g r a y  
c l a y ;  c o n t a i n s  s c a t t e r e d  b l e b s  of o range  p o l y h a l i t e ;  
g r a y  c l a y  p a r t i n g  a t  base.................,................l959.4-1960.5 

Hal i t e ,  o r a n g e ,  p o l y h a l i t i c ;  less  t h a n  1% p o l y h a l i t e . .  ... .1960.5-1963.0 

H a l i t e ,  grayish-brown, a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  
of g r a y  c l a y  i n  upper  1.0 f e e t  d e c r e a s i n g  t o  z e r o  a t  
b a s e ;  c o n t a i n s  o c c a s i o n a l  b l e b s  of p o l y h a l i t e  and c l a y  
p a r t i n g s  a t  1964.3 and 1965.1 feet........................1963.0-1966.€i 

Hal i t e ,  o range ,  p o l y h a l i t i c ;  2% i n  s t r i n g e r s  of orange 
p o l y h a l i t e  ................................................ 1966 .8 -197~ .1  
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H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  c o n t a i n s  t r a c e  o f  
i n c l u s i o n s  of g reen i sh -g ray  and brown c l a y  and a few 
b l e b s  of p o l y h a l i t e  ....................................... 1970.1-1970.5 

H a l i t e ,  o r a n g e ,  p o l y h a l i t i c  ............................... 1970.5-1970.8 

Hal i te ,  brown and g r a y ,  a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  
o f  g r a y  and brown c l a y ;  c o n t a i n s  a few s t r i n g e r s  of 
r edd i sh -o range  p o l y h a l i t e  ................................. 1970.8-1975.8 

H a l i t e ,  moderate-orange-pink and g r a y ;  c o n t a i n s  a few 
b l e b s  of p o l y h a l i t e ,  and a t r a c e  of i n c l u s i o n s  of 
c o a r s e l y  c r y s t a l l i n e  p o l y h a l i t e  ........................... 1975.8-1980.2 

H a l i t e ,  brown and g r a y ,  a r g i l l a c e o u s ;  3% i n  i n c l u s i o n s  
of brown and g r a y  c l a y  .................................... 1980.2-1981.9 

H a l i t e ,  moderate-orange-pink t o  l i gh t -b rown ,  s l i g h t l y  
a r g i l l a c e o u s ;  c o n t a i n s  a few p o l y h a l i t e  blebs.............l981.9-1983.7 

H a l i t e ,  moderate-orange-pink, p o l y h a l i t  i c ;  c o n t a i n s  
s t r i n g e r s  and b l e b s  of p o l y h a l i t e  ......................... 1983.7-1986.1 

H a l i t e ,  brown and g r a y ,  a r g i l l a c e o u s ;  c l a y  i n c l u s i o n s  
d e c r e a s e  from 10% a t  t o p  t o  t r a c e  a t  b a s e ;  brown c l a y  
p a r t i n g s  a t  1986.4 f e e t  ................................... 1986.1-19~7.8 

H a l i t e ,  very- l ight-brown,  v e r y  s l i g h t l y  a r g i l l a c e o u s  ...... 1987.8-1988.9 

Hal i te ,  g ray  and brown, a r g i l l a c e o u s ;  1% i n  i n c l u s i o n s  
o f  brown and gray c l a y ,  brown c l a y  p a r t i n g  a t  1989.5 
f e e t  ...................................................... 1988.9-1990.9 

Xali tc . ,  gray, \7r:ry s l i g h t l y  a r g i l l a c e o u s  .................. 1990.9-1993.4 
H a l i t e ,  o range ,  p o l y h a l i t ' i c ;  10% i n  p o l y h a l i t e  
s t r i n g e r s  i n c r e a s i n g  t o  25% i n  lower 0.6 f e e t . . .  .......... 1993.4-1995.9 
P o l y h a l i t e ,  r e d ,  dense ;  10% i n  h a l i t e  i n c l u s i o n s . .  ....... .1995.9-1996.4 
H a l i t e ,  o range ,  p o l y h a l i t i c ;  2% p o l y h a l i t e  ................ 1996.4-1996.7 
Clay,  brown; 25% i n c l u s i o n s  and c r y s t a l s  of h a l i t e . .  ..... .1996.7-1997.4 
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Ha l i t e ,  g r a y  and brown, a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  
o f  g r a y  and brown c l a y ;  5% i n  s t r i n g e r s  of p o l y h a l i t e  
a t  2001.2 f e e t ;  g r a y  and brown c l a y  p a r t i n g s  a t  
1998.4,  1999.0,  2001.3, 2002.1 and 2002.7 feet............1997.4-2002.8 

H a l i t e ,  o range  and g r a y ,  p o l y h a l i t i c ;  5% i n  s t r i n g e r s  
of  red p o l y h a l i t e ;  t r a c e  of g r a y  c l a y ;  a 0 .3  f o o t  
t h i c k  zone of g r a y  c l a y  i n c l u s i o n s  a t  2002.9 f ee t . .  ...... .2002.8-2004.7 

H a l i t e ,  g r a y  and brown, v e r y  a r g i l l a c e o u s ;  10% i n  
i n c l u s i o n s  of g r a y  and brown c l a y ,  and g r a y  c l a y  
p a r t i n g s  a t  2004.4 f e e t  and a t  b a s e .  ...................... 2004.7-2004.8 

H a l i t e ,  buff  and o range ,  p o l y h a l i t i c ;  5% p o l y h a l i t e  i n  
upper  1 . 0  f o o t ,  2-5% i n  remainder  of u n i t . . .  .............. 2004.8-2012.5 

P o l y h a l i t e ,  r e d ,  dense ;  a 0 .05 - foo t - th i ck  g r a y  c l a y  
p a r t i n g  a t  b a s e  ........................................... ~012 .5 -2013 .5  

Ha l i t e ,  g r a y  and brown, a r g i l l a c e o u s ;  7% i n  i n c l u s i o n s  
o f  g r a y  and brown c l a y ,  brown c l a y  seam a t  2014.5 f e e t  
and a t  b a s e ;  c o n t a i n s  a few s t r i n g e r s  of r e d  
p o l y h a l i t e  ................................................ 2013.5-2016.1 

H a l i t e ,  moderate-orange-pink, p o l y h a l i t i c ;  c o n t a i n s  
s t r i n g e r s  of r ed  p o l y h a l i t e  ............................... 2 0 1 6 . 1 - 2 0 1 7 . ~  

H a l i t e ,  moderate-orange-pink t o  pale-orange;  con ta ins  
a few s t r i n g e r s  and b l e b s  of orange p o l y h a l i t e ;  0.05 
f e e t  of g r a y  c l a y  i n  0 .3 - foo t - th i ck  zone a t  2015.9 
f e e t . . .  ................................................... 2017.3-2019.2 

Hal i te ,  g r a y ,  v e r y  a r g i l l a c e o u s ;  15% i n  i n c l u s i o n s  o f  
dark-gray c l a y ,  and g r a y  c l a y  p a r t i n g s  a t  
2019.9,2020.7,  and 2021.0 feet  ............................ 2019.2-2021.1 

H a l i t e ,  moderate-orange-pink t o  l i g h t - o r a n g e ,  
p o l y h a l i t i c ;  c o n t a i n s  s t r i n g e r s  and b l e b s  of o range  
p o l y h a l i t e  ................................................ 2021.1-2025.0 

H a l i t e ,  g r a y  and brown, v e r y  a r g i l l a c e o u s ;  25% g r a y  
c l a y  i n  upper  0.6 f e e t ,  10-15% brown c l a y  i n  remainder  
of u n i t ;  c l a y  p a r t i n g s  a t  2025.7, 2027.0, 2027.5,  and 
2028.9 f e e t ;  c o n t a i n s  a few small  b l e b s  of orange 
p o l y h a l i t e  i n  lower 1 . 5  f e e t . . . . . .  ........................ 2025.0-2029.7 
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H a l i t e ,  g ray  and brown, a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  
o f  brown c l a y ;  c o n t a i n s  s c a t t e r e d  b l e b s  of amber 
p o l y h a l i t e ;  c l a y  p a r t i n g  a t  2032.7........................2029.7-2033.0 

H a l i t e ,  moderate-orange-pink t o  o range ,  p o l y h a l i t i c  ....... 2033.0-2038.1 
P o l y h a l i t e ,  r e d ,  dense ;  c o n t a i n s  a few s t r i n g e r s  o f  
c l a y  i n  lower 0.2 f e e t ,  g r a y  c l a y  p a r t i n g  a t  b a s e . .  ...... .2038.1-2039.0 
H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  2% g r a y  c l a y ,  g r a y  c l a y  
p a r t i n g  a t  2041.2 f e e t  .................................... 2039.0-2041.9 

H a l i t e ,  white t o  moderate-orange-pink, p o l y h a l i t i c ,  
con ta ins  s c a t t e r e d  b l e b s  and s t r i n g e r s  of p o l y h a l i t e ,  
bands of  bu f f  p o l y h a l i t e  a t  2050.6, 2051.4, 2051.8, 
2052.1, and 2053.0 f e e t . .  ................................. 2041.9-2053.6 

P o l y h a l i t e ,  b u f f ;  c o n t a i n s  a few i n c l u s i o n s  of h a l i t e  ..... 2053.6-2054.4 
H a l i t e ,  moderate-orange-pink t o  moderate-pink, 
p o l y h a l i t i c ;  c o n t a i n s  s t r i n g e r s  and seams of bu f f  t o  
moderate-pink p o l y h a l i t e ,  (15%) ........................... 2054.4-2055.8 

Anhydr i t e ,  g r a y ;  h a l i t e  pseudomorphs a f t e r  gypsum, 
comple t e ly  r e p l a c e d  by p i n k  p o l y h a l i t e  i n  upper  0.5 
f e e t ;  0 .4 - foo t - th i ck  bed of g r a y  s h a l e  a t  b a s e . .  ......... .2055.8-2057.5 
H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  of c l a y ;  
prominent r e d  p o l y h a l i t e  s t r i n g e r s  a t  t o p  i n t r u d i n g  
o v e r l y i n g  s h a l e  ........................................... 2057.5-2057.6 

H a l i t e ,  moderate-orange-pink, p o l y h a l i t i c ;  2% i n  
moderate-orange-pink t o  red p o l y h a l i t e  b l e b s  .............. 2057.6-2058.6 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  3% i n  i n c l u s i o n s  of d a r k  
r e d  c l a y ,  d a r k  g r a y  c l a y  p a r t i n g  a t  t o p  ................... 2058.6-2061.3 
Hali te ,  white t o  p a l e - r e d ,  p o l y h a l i t i c ;  5% i n  
s t r i n g e r s  and masses of  p o l y h a l i t e  i n  0 . 2 - f o o t - t h i c k  
zone a t  2061.8 f e e t ,  40% i n  s t r i n g e r s  and seams of r e d  
p o l y h a l i t e  i n  0 .4 - foo t - th i ck  zone a t  2062.8 f e e t  .......... 2061.3-2064.8 
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H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  of dark 
gray  c l a y ;  con ta ins  a few small  b lebs  of amber 
p o l y h a l i t e  ................................................ 2064.8-206~3.6 

H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  some c l ay  i n c l u s i o n s ;  1% 
i n  moderate-orange-pink p o l y h a l i t e  b l e b s . . . . . . . . . . . . . . . .  ..2068.6-2073.4 

H a l i t e ,  moderate-orange-pink, p o l y h a l i t i c ;  3% i n  
s t r i n g e r s  of moderate-orange-pink p o l y h a l i t e  .............. 2073.4-207r3.3 

H a l i t e ,  same i n  u n i t  2073.4-2078.3........................2078.3-2081).2 

P o l y h a l i t e ,  r e d ,  dense,  and anhydr i t e ,  g ray ,  dense;  
25% h a l i t e  from 2080.5-2080.8 f e e t ;  p o l y h a l i t e  
concent ra ted  i n  upper 0.2 f e e t  and i n  a 1 .3-foot- thick 
zone below 2080.8 f e e t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 8 0 . 2 - 2 0 8 : ~ . 6  

H a l i t e ,  g ray ,  s c h i s t o s e  and a r g i l l a c e o u s ;  5% i n  
inc lus ions  of gray c l ay  ................................... 2082.6-208~~.a 

C l a y ,  g ray ,  h a l i t i c ;  10% h a l i t e  c r y s t a l s  .................. 2082.8-2083.2 

Hal i te ,  g ray ,  a r g i l l a c e o u s ;  2% i n  inc lus ions  of gray  
c l a y  a t  t op  decreas ing  downward t o  zero a t  t h e  base,  
few patches of moderate-orange-pink h a l i t e  conta in ing  
disseminated p o l y h a l i t e  i n  upper 1 . 2  f e e t ;  con ta ins  a 
gray  c l a y  pa r t ing  a t  2084.5 f e e t  .......................... 2083.2-208[i.O 

H a l i t e ,  moderate-orange-pink t o  p o l y h a l i t i c ;  1% i n  
s t r i n g e r s  of p o l y h a l i t e  wi th  5% of the  p o l y h a l i t e  
concent ra ted  i n  basa l  0 .3  f e e t . . . . . . . . . . . . . . . . . . . . . . . . .  ... 2086.0-2088.2 

H a l i t e ,  gray,  a r g i l l a c e o u s ;  10% i n  inc lus ions  of gray  
c l a y  a t  t op  decreas ing  downward t o  zero a t  base;  gray 
c l a y  p a r t i n g  a t  top  ....................................... 2088.2-208!~.2 

H a l i t e ,  l igh t -orange ,  p o l y h a l i t i c ;  1% i n  s t r i n g e r s  and 
b l ebs  of p o l y h a l i t e  ....................................... 2089.2-2091..1 

Hal i te ,  gray ,  a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  of gray  
c l a y ;  gray  c l ay  p a r t i n g  a t  2091.5 feet....................2091.1-2091~ . .6 

Hal i te ,  orange,  p o l y h a l i t i c ;  2% i n  s t r i n g e r s  and b l e b s  
of p o l y h a l i t e  ............................................. 2091.6-209~!.2 
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H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  of  g r a y  
c l a y  ......................................................20 92.2-2092.4 

H a l i t e ,  g ray i sh -p ink  t o  l i g h t - o r a n g e ,  p o l y h a l i t  i c ;  5% 
p o l y h a l i t e  i n  upper 0.1 f e e t  and lower 0.2 f e e t . .  ........ ,2092.4-2093.2 

H a l i t e ,  g r a y  and moderate-orange-pink, a r g i l l a c e o u s  
and p o l y h a l i t i c ;  1% i n  i n c l u s i o n s  of g r a y  c l a y ;  
c o n t a i n s  2% i n  s t r i n g e r s  of amber p o l y h a l i t e ;  g r a y  
c l a y  p a r t i n g  a t  t o p  and a t  2094.0 feet...................,2093.2-2095.0 

H a l i t e ,  t r a n s p a r e n t  t o  l ight-amber ,  p o l y h a l i t i c ;  
c o n t a i n s  s t r i n g e r s  of p o l y h a l i t e  c o n c e n t r a t e d  i n  0.1- 
f o o t - t h i c k  zone a t  t o p  and a t  2095.3, 2095.8, and 
2096.2 f e e t  ............................................... ~095.0-2097.0 

Anhydr i t e ,  g r a y ,  dense ,  mass ive ;  5% i n  h a l i t e  
i n c l u s i o n s  i n  upper  0.3 f e e t ;  c o n t a i n s  l a y e r e d  u n i t s  
of h a l i t e  pseudomorphs a f t e r  gypsum a t  2097.8, 2099.0 
feet  and a t  2103.5-2104.0 f e e t ;  a n h y d r i t e  i s  m o s t l y  
m a s s i v e ,  bu t  w i t h  magnes i t e  laminae below 2104.0 f e e t . . .  ..2097.0-2109.0 

Clay,  g r a y ,  h a l i t i c ;  c o n t a i n s  c r y s t a l s  and v e i n s  of 
h a l i t e . .  .................................................. 2109.0-2109.2 

H a l i t e ,  g r a y ,  anhydr i t  i c  ; 0 .r)5-foot - t h i c k  a n h y d r i t e  
seams th roughou t ;  30% a n h y d r i t e  ........................... 2109.2-2109.4 

H a l i t e ,  g r a y ,  v e r y  s l i g h t l y  a r g i l l a c e o u s  and 
a n h y d r i t i c  ................................................ 2109.4-2113.3 

H a l i t e ,  moderate-orange-pink t o  l i g h t - g r a y ;  c o n t a i n s  a 
t r a c e  of i n c l u s i o n s  of  g r a y  c l a y  i n  upper  0.6 f e e t ;  5% 
g r a y  a n h y d r i t e  a t  2115.2-2115.6 feet......................2113.3-2116.3 

H a l i t e ,  g r a y ,  s l i g h t l y  a r g i l l a c e o u s  and a n h y d r i t i c  ........ 2116.3-2118.4 
H a l i t e ,  l i g h t - g r a y  t o  b u f f ,  a n h y d r i t i c ;  c o n t a i n s  t h i n  
s t r i n g e r s  of  g r a y  a n h y d r i t e ,  0 .1 - foo t - th i ck  g r a y ,  
dense  a n h y d r i t e  zone a t  2122.1 f e e t  and 0.05 f o o t  
t h i c k  a n h y d r i t e  zones a t  2123.4, 2124.5, 2125.1, and 
2125.2 f e e t  ............................................... 2118.4-2125.6 
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Anhydri te ,  g ray ,  dense; 10% i n  h a l i t e  i nc lus ions  .......... 2125.6-2125.8 

Hal i te  , gray t o  moderate-orange-pink; 20% i n  
inc lus ions  of gray  c l a y  i n  upper 0.6 f e e t ,  gray c l a y  
pa r t ing  a t  t op  ............................................ 2125.8-2126.5 

H a l i t e ,  gray and brown, a r g i l l a c e o u s ;  1% i n  inc lus ions  
of gray and brown c l a y ;  brown c l a y  p a r t i n g  a t  top  and 
a t  2130.5 f e e t  ............................................ 2126.5-2132.~ 

H a l i t e ,  brown, a r g i l l a c e o u s ;  5% i n  inc lus ions  of brown 
c l a y ;  con ta ins  a few small b lebs  of red p o l y h a l i t e ;  
brown c l a y  pa r t ings  a t  top and a t  2133.3 and 2134.2 
f e e t . .  .................................................... 2132.~-2135.5 

Hal i te ,  brown, a r g i l l a c e o u s ;  2% i n  i n c l u s i o n s  
of brown c l ay  ............................................. 2135.5-2136.6 

H a l i t e ,  gray t o  brown, con ta ins  a t r a c e  of i n c l u s i o n s  
of brown c l ay ;  b l ebs  of red p o l y h a l i t e  .................... 2136.6-2138.6 

H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  inc lus ions  of brown 
c l a y ,  1% i n  b lebs  of orange p o l y h a l i t e ;  brown c l a y  
pa r t ing  a t  top ............................................ 2138.6-2139.9 

H a l i t e ,  l ight-brown, a r g i l l a c e o u s ;  2% i n  inc lus ions  of 
brown c l a y ,  d e c r e a s i n g  t o  z e r o  a t  base ;  5% i n  
s t r i n g e r s  of p o l y h a l i t e  i n  top  1.0 f o o t ,  l e s s  than  1% 
i n  s t r i n g e r s  of p o l y h a l i t e  i n  lower 1.0 foot..............2139.9-2144.7 

H a l i t e  , l i g h  t-orange , po lyha l i  t i c  ; con ta ins  s t r i n g e r s  
of p o l y h a l i t e  ............................................. 2144.7-2146.0 

H a l i t e ,  brown and gray ,  a r g i l l a c e o u s ;  25% massive 
brown and r ed  p o l y h a l i t e  i n  upper 0.3 f e e t ;  5% i n  
inc lus ions  of brown and gray c l a y  i n  remainder of u n i t . .  . .2146.0-2147.5 

H a l i t e ,  l ight-orange,  p o l y h a l i t i c ;  2%'  i n  s t r i n g e r s  of 
p o l y h a l i t e  ................................................ ~147.5-2149.5 
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H a l i t e ,  brown and gray ,  a r g i l l a c e o u s ;  10% i n  brown 
c l a y  i n  upper 0.6 f e e t  decreas ing  t o  ze ro  a t  base of 
u n i t ;  2% i n  s t r i n g e r s  of orange p o l y h a l i t e  i n  lower 
1.0 f e e t ;  conta ins  a few b lebs  of p o l y h a l i t e  i n  upper 
pa r t  of u n i t ;  brown c l a y  p a r t i n g  a t  t op  and a t  2150.5 
f e e t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1  49.5-2156.0 

H a l i t e ,  orange, p o l y h a l i t i c ;  2% i n  s t r i n g e r s  of orange 
p o l y h a l i t e ;  gray c l ay  pa r t ing  a t  2158.0 f e e t . .  ........... .2156.0-2158.5 

H a l i t e  and p o l y h a l i t e  , l i gh t - r ed ;  p o l y h a l i t e  appears  
i n  seams, s t r i n g e r s  and i r r e g u l a r  masses s c a t t e r e d  
throughout u n i t ;  a 0.2-foot- thick white sacca ro ida l  
minera l  ( u n i d e n t i f i e d )  appears  1.5 f e e t  below top  of 
u n i t ;  50% p o l y h a l i t e ,  10% unknown minera l  ................. 2158.5-2160.5 

H a l i t e ,  l igh t -gray  t o  moderate-orange-pink. .............. .2160.5-2161 .O 

Anhydrite and p o l y h a l i t e ;  anhydr i t e  gray ,  dense,  shows 
varying s t a g e s  of replacement by r e d ,  dense ,  
p o l y h a l i t e ;  lower 1.0 foot  of u n i t  i s  f r e e  of 
p o l y h a l i t e  ................................................~161. 0-2168.0 

Shale ,  g ray ,  and anhydr i t e ;  15% anhydr i t e  l e n s e s ,  
poss ib ly  magnes i t ic  o r  s i l t y  .............................. 2168.0-2168.5 

H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  1% i n  i n c l u s i o n s  of gray  
c l a y ;  1% i n  s t r i n g e r s  of moderate-orange-pink polyhalite..2168.5-2169.7 

H a l i t e ,  moderate-orange-pink, p o l y h a l i t i c ;  c o n t a i n s  
s t r i n g e r s  of red p o l y h a l i t e  ............................... ~169.7-2170.7 

H a l i t e ,  g ray ,  a r g i l l a c e o u s ;  2% c l a y  i n  upper 0.5 f e e t ,  
1% i n  inc lus ions  of c l ay  from 2170.7-2175.5 f e e t ;  
t r a c e  of c l a y  i n  remainder of u n i t ;  con ta ins  a few 
s c a t t e r e d  b lebs  of red p o l y h a l i t e  ......................... 2170.7-2177.5 

H a l i t e ,  white t o  grayish-orange-pink, a n h y d r i t i c ;  
con ta ins  s t r i n g e r s  of anhydr i t e  i n  a 0 .2-foot- thick 
zone a t  2178.9 f e e t ;  seamlets  of anhydr i t e  appear a t  
2180.1 and 2181.0 f e e t ;  few b lebs  of p o l y h a l i t e  appear 
i n  a 0 .5-foot- thick zone a t  2179.7 f e e t  and i n  lower 
0.5 f e e t  of u n i t .  ......................................... 2177.5-2183.0 
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H a l i t e ,  g ray  and moderate-orange-pink, a r g i l l a c e o u s  
and p o l y h a l i t i c ;  3% i n  i n c l u s i o n s  of g r a y  c l a y  i n  
upper 0 .8  f e e t ,  2% i n  b l e b s  of red p o l y h a l i t e  
throughout  u n i t . .  ......................................... 2183.0-2184.~~ 

Hal i te ,  Light-brown, a r g i l l a c e o u s ;  1% i n  i n c l u s i o n s  of 
brown c l a y  ................................................ 2184.3-2194.5 

H a l i t e ,  brown, a r g i l l a c e o u s ;  5% i n  i n c l u s i o n s  of brown 
c l a y ,  brown c l a y  p a r t i n g  a t  t o p ,  a t  2196.0-2197.9 and 
2198.5 f e e t  ............................................... 2194.5-2199.5 

Hal i te ,  gray  and brown, a r g i l l a c e o u s ;  1% g r a y  and 
brown c l a y  ................................................ 2199.5-220~.0  

H a l i t e ,  g r a y ,  a n h y d r i t i c  and s l i g h t l y  a r g i l l a c e o u s  ........ 2200.0-2200.7 

H a l i t e ,  brown; 3% brown c l a y  i n c l u s i o n s  and smal l  
b l e b s  of g r a y  a n h y d r i t e  ................................... 2200.7-2203.9 

H a l i t e ,  same a s  i n  u n i t  2200.7-2203.9 f e e t ;  brown c l a y  
d i s a p p e a r s  toward b a s e  of u n i t ;  a n h y d r i t e  s t r i n g e r s  
appear i n  lower 3.0 f e e t  .................................. 2203.9-2209.6 

H a l i t e ,  brown; 25% i n  i n c l u s i o n s  of brown c l a y ;  
c o n t a i n s  c l a y  p a r t i n g s  a t  2210.6 and 2211.6 ............... 2209.6-2211.6 

H a l i t e ,  same as i n  u n i t  2209.6-2211.6, bu t  l ess  
a r g i l l a c e o u s  and a n h y d r i t i c  ............................... 2211.6-2214.8 

H a l i t e ,  brown, a r g i l l a c e o u s ;  40% brown c l a y  i n  upper  
0 .2  f e e t  d e c r e a s i n g  t o  0 a t  base ;  c o n t a i n s  a few g r a y  
a n h y d r i t e  s t r i n g e r s  ....................................... 2214.8-2216.6 

H a l i t e ,  g r a y ;  c o n t a i n s  a 0.1-foot a n h y d r i t e  s t r i n g e r  
a t  2218.0 f e e t  ............................................ 2216.6-2219.3 

Anhydr i te ,  g r a y ,  dense .................................... 2219.3-2219.6 

H a l i t e ,  brown, a r g i l l a c e o u s ;  brown c l a y  p a r t i n g s  a t  
top  and a t  2222.3 f e e t ;  5% i n  brown c l a y  i n c l u s i o n s .  ...... 2219.6-2222.3 
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H a l i t e ,  l i g h t  brown t o  gray;  con ta ins  a t r a c e  of brown 
c l a y  inc lus ions  and gray anhydr i t e  s t r i n g e r s . .  ........... ,2222.3-2224.7 

Hali te ,  brown, a r g i l l a c e o u s ;  3% i n  brown c l a y  
inc lus ions  and brown c l ay  p a r t i n g  a t  top ;  0 . 2  foot  of 
r e c r y s t a l l i z e d  h a l i t e  appears a t  2225.3 f e e t . .  ............ 2224.7-2226.3 

H a l i t e ,  gray t o  l i g h t  brown; con ta ins  spa r se  s t r i n g e r s  
of gray anhydr i t e ;  1% brown c l a y  i n c l u s i o n s  i n  upper 
0 . 6  f e e t  .................................................. 2226.3-2230.0 

Hali te ,  light-brown; 2% i n  brown c l a y  i n c l u s i o n s  and a 
0.5-fOOt brown c l ay  p a r t i n g  a t  t op  ........................ 2230.0-2234.8 

H a l i t e  , b u f f ,  anhydr i t  i c  and very s p a r s e l y  
p o l y h a l i t i c ;  10% i n  gray anhydr i t e  s t r i n g e r s  i n  seams 
i n  t h e  lower 0 . 2  foot  of t h e  u n i t  ......................... 2234.8-2237.9 

H a l i t e ,  brown; 2% brown c l a y  inc lus ions  and a gray 
c l a y  p a r t i n g  a t  t op  ....................................... 2237.9-2239.8 

H a l i t e ,  buf f  and l i g h t - r e d ,  a n h y d r i t i c  and 
p o l y h a l i t i c ;  s l i g h t  concen t r a t ions  of p o l y h a l i t e  
s t r i n g e r s  0 . 1  foot  t h i c k  a t  0.3-0.5-foot i n t e r v a l s ;  
con ta ins  brown and gray c l a y  i n c l u s i o n s  i n  lower 0.5  
f e e t  ...................................................... 2239.a-2246.7 

H a l i t e ,  brown and l i g h t - r e d ,  a r g i l l a c e o u s  and 
s p a r i n g l y  p o l y h a l i t i c ;  1% i n  brown and gray  c l a y  
i n c l u s i o n s  and s c a t t e r e d  p o l y h a l i t e  b l e b s ;  gray c l a y  
p a r t i n g  a t  top  and brown c l ay  p a r t i n g  a t  2247.8 f e e t .  ..... 2246.7-2247.9 

H a l i t e ,  amber , p o l y h a l i t i c ;  10% i n  amber p o l y h a l i t e  
s t r i n g e r s  ................................................. 2247.9-2250.6 

Hali te ,  gray and brown, a r g i l l a c e o u s ;  2% i n  brown and 
gray c l a y  i n c l u s i o n s ;  con ta ins  a dark-gray c l a y  
pa r t ing  a t  t op ,  and a few s t r i n g e r s  of amber 
p o l y h a l i t e  ................................................ 2250.6-2254.0 

H a l i t e ,  amber t o  l ight-brown, p o l y h a l i t i c ;  2% i n  
s t r i n g e r s  of amber p o l y h a l i t e ;  1% i n  brown c l ay  
inc lus ions .  ............................................... 2254.0-2255.8 
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H a l i t e ,  g r a y  and brown, a r g i l l a c e o u s ;  2% i n  g r a y  c l a y  
i n c l u s i o n s  i n  upper  0.5 f o o t ;  g r a y  c l a y  p a r t i n g s  a t  
t o p  and a t  2256.3 f e e t ,  brown c l a y  i n c l u s i o n s  
th roughou t  r ema inde r  of u n i t ;  c o n t a i n s  a f e w  
p o l y h a l i t e  b l e b s  and i n  upper  0.5 f o o t ,  2257.0-2257.5, 
and 2259.8-2260.8 f e e t ;  g r a y  c l a y  p a r t i n g  a t  b a s e  of 
u n i t . .  .................................................... 2255.8-2262.8 

H a l i t e ,  r edd i sh -o range ,  p o l y h a l i t i c ;  2%' i n  b l e b s  and 
s t r i n g e r s  of r e d  p o l y h a l i t e  a t  t o p ,  i n c r e a s i n g  t o  15% 
a t  base of u n i t  ........................................... ~262.a-2265.3 

Anhydr i t e ,  g r a y ,  dense ,  h a l i t i c ;  h a l i t e  pseudomorphs 
a f t e r  gypsum appea r  t h roughou t  u n i t ;  c o n t a i n s  a 0.2- 
f o o t  band of r e d  p o l y h a l i t e  a t  t o p ,  and a g r a y  c l a y  
p a r t i n g  a t  base...........................................2265.3-2267.5 

Hal i te ,  o range ,  p o l y h a l i t i c ;  5% i n  p o l y h a l i t e  
s t r i n g e r s  , u n i t  i s  banded w i t h  g r a y  a r g i l l a c e o u s  
h a l i t e  i n  t h e  t o p  0.4 f o o t ,  0.2 f o o t  a t  2268.4, 0.5 
f o o t  a t  2272.9, 0.3 f o o t  a t  2274.7, 1.0 f o o t  a t  
2275.8-2276.4 f e e t ;  g reen  c l a y  p a r t i n g  a t  2277.2 f e e t . .  .. .2267.5-2277.5 
Hal i te ,  g r a y ,  a r g i l l a c e o u s ;  3% i n  g r a y  c l a y  i n c l u s i o n s  
i n  upper  2.5 f e e t  d e c r e a s i n g  t o  z e r o  a t  b a s e ;  s m a l l  
p a t c h e s  of orange p o l y h a l i t e  appear  i n  upper  1.5 f e e t ;  
5% i n  p o l y h a l i t e  s t r i n g e r s  i n  l o w e r  1 . 2  feet  .............. 2277.5-2282.2 

H a l i t e ,  o r a n g e ,  p o l y h a l i t i c ;  prominent s t r i n g e r s  and 
masses of r e d  p o l y h a l i t e  comprise  approx ima te ly  10% o f  
u n i t  ...................................................... 2282.2-228~.a 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  2% i n  l i g h t - g r e e n i s h - g r a y  
c l a y  i n c l u s i o n s . . .  ........................................ 2285.8-2286.3 

Hal i t e ,  l i g h t - r e d ,  p o l y h a l i t i c ;  2% i n  p o l y h a l i t e  
s t r i n g e r s  and masses......................................2286.3-22a7.3 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  2% i n  gray-brown c l a y  
i n c l u s i o n s ;  c o n t a i n s  a few s m a l l  p a t c h e s  of l i g h t - r e d  
p o l y h a l i t e  ................................................ 2287.3-2293.7 

H a l i t e ,  g r a y  and l i g h t - r e d ,  p o l y h a l i t i c  and 
a r g i l l a c e o u s ;  2% brown and g r a y  c l a y  i n  upper  1.1 
f e e t ;  2% p o l y h a l i t e  s t r i n g e r s  throughout  .................. 2293.7-2296.6 
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Ha l i t e ,  g r a y  and l i g h t - o r a n g e ,  a r g i l l a c e o u s ;  1% i n  
i n c l u s i o n s  of g r a y  c l a y  and b l e b s  of r ed  p o l y h a l i t e . .  . . . . .2296.6-2300.2 
H a l i t e ,  l i g h t - r e d ,  p o l y h a l i t i c ;  15% i n  p o l y h a l i t e  
s t r i n g e r s  i n  masses i n  lower 0.5 f o o t . . . . . . . . . .  ........... 2300.2-2301.7 
Anhydr i t e ,  g r a y ,  dense ;  c o n t a i n s  0.1 f o o t  of  g r a y  
h a l i t e  a t  2301.8 f e e t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3 0 1 . 7 - 2 3 0 2 . ~  

P o l y h a l i t e ,  r e d  t o  b u f f ;  c o n t a i n s  rare  h a l i t e  
i n c l u s i o n s  and many dense  g r a y  a n h y d r i t e  remnants  ......... 2302.8-2314.2 
Anhydr i t e ,  g r a y ,  dense ;  20% i n  h a l i t e  i n c l u s i o n s  i n  a 
0.3 f o o t  zone a t  2314.4 f e e t . . . . . . . . . . . . . . . . .  ............. 2314.2-2314.9 

C l a y s t o n e ,  g r a y  ........................................... 2314.9-2315.3 

A n h y d r i t e ,  g r a y ,  d e n s e  and mass ive .  ....................... 2315.3-2316.4 

C l a y s t o n e ,  g r a y  ........................................... 2316.4-2316.6 

Hal i te ,  g r a y ,  a r g i l l a c e o u s ;  3% i n  g r a y  c l a y  i n c l u s i o n s  .... 2316.6-2317.4 
H a l i t e ,  l i g h t - o r a n g e ,  p o l y h a l i t i c ;  1% i n  o r a n g e  
p o l y h a l i t e  s t r i n g e r s  and b l e b s ,  and 25% g r a y  a n h y d r i t e  
i n  a 0.1-foot  band a t  2218.9 f e e t . . . . . . . . . . . . . . . . . . .  ...... 2317.4-2319.8 
Hal i t e ,  brown and g r a y ,  a r g i l l a c e o u s ;  25% brown c l a y  
i n  upper  0.3 f o o t ,  7% brown and g r a y  c l a y  i n  t h e  
remainder  of u n i t ;  brown c l a y  p a r t i n g  a t  t o p ;  c o n t a i n s  
a few b l e b s  of r edd i sh -o range  p o l y h a l i t e  .................. 2319.8-2323.1 
H a l i t e ,  r e d ,  p o l y h a l i t i c ;  5% p o l y h a l i t e  i n  upper  0.4 
f o o t  and lower 0.4 foot...................................2323.1-2324.1 

H a l i t e ,  brown and g r a y ,  a r g i l l a c e o u s ;  5% i n  brown and 
g r a y  c l a y  i n c l u s i o n s  ...................................... 2324.1-2324.6 

H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  brown c l a y  
i n c l u s i o n s ;  c o n t a i n s  0.3-0.5-foot bands of o r a n g e  
p o l y h a l i t i c  h a l i t e  a t  i n t e r v a l s  of 0.5 f e e t . .  . .. . . . . , . . . .2324.6-2327.4 
Hal i t e ,  l i g h t - r e d d i s h - o r a n g e ,  p o l y h a l i t i c ;  2% i n  r e d  
p o l y h a l i t e  b l e b s  i n  lower 0.4 f o o t  ........................ 2327.4-2328.5 
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Hal i te ,  brown, a r g i l l a c e o u s ;  5% i n  brown c l a y  
inc lus ions  and c l a y  a pa r t ing  a t  2328.6 f e e t . .  ........... .2328.5-2329 . O  

H a l i t e ,  l i gh t - r ed ;  con ta ins  a t r a c e  of i nc lus ions  of 
brown c l ay  ................................................ 2329.6-2330.~1 

H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  brown c l a y  
inc lus ions  ................................................ 2330.6-2330.~1 

H a l i t e ,  reddish-orange, p o l y h a l i t i c ;  10% i n  red  
p o l y h a l i t e  s t r i n g e r s  conta in ing  1% gray c l ay  i n  lower 
1.0 foo t .  ................................................. 2330.9-2335.Cl 

H a l i t e ,  l igh t - red  t o  l igh t -gray ,  spa r ing ly  
a r g i l l a c e o u s ;  con ta ins  scarce  b l ebs  of red  p o l y h a l i t e  ..... 2335.0-2336.5 
H a l i t e ,  brown, a r g i l l a c e o u s ;  5% i n  brown c l ay  
i n c l u s i o n s  ................................................ 2336.5-2338.~ 

H a l i t e ,  gray t o  l ight-brown, spa r ing ly  a r g i l l a c e o u s ;  
con ta ins  a few r e d  p o l y h a l i t e  b l e b s . . .  .................... 2338.0-2342.3 

H a l i t e ,  gray and brown, a r g i l l a c e o u s ;  2% i n  brown c l a y  
i n c l u s i o n s  ................................................ 2342.3-2344.6 

H a l i t e ,  l i gh t -g ray  and brown, a rg i l l aceous ;  2% in 
brown c l a y  i n c l u s i o n s  from 2345.4-2345.9 and from 
2346.6-2346.8 f e e t .  ....................................... 2344.~-2347.1 

H a l i t e ,  l igh t -gray  and pale-orange; 1% i n  gray  c l a y  
inc lus ions  and s t r i n g e r s  of orange p o l y h a l i t e  ............. 2347.1-2351.8 
H a l i t e ,  brown, a r g i l l a c e o u s ;  5% i n  brown c l a y  
inc lus ions  i n  upper 0.8 foot  and brown c l a y  p a r t i n g  a t  
2352.5 f e e t ;  2% gray and brown c l a y  i n  remainder of 
u n i t  ...................................................... 2351.8-2354.2 

H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  brown c l a y  
i n c l u s i o n s ;  do t t ed  wi th  patches of red-orange h a l i t e  
conta in ing  r ed  p o l y h a l i t e  s t r i n g e r s  and blebs.............2354.2-2355.9 

H a l i t e ,  brown, a r g i l l a c e o u s ;  2% i n  brown c l a y  
i n c l u s i o n s  ................................................ 23~5.9-2357.5 
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Hal i te ,  brown, a r g i l l a c e o u s  and p o l y h a l i t i c ;  banded 
w i t h  0.4-foot  seams of orange p o l y h a l i t i c  h a l i t e  a t  
0.5 f o o t  i n t e r v a l s  ........................................ 2357.5-236~.2 

H a l i t e ,  pale-orange;  s p a r i n g l y  p o l y h a l i t i c  ................ 2360.2-2361.5 
G l a u b e r i t i c  h a l i t e ,  r e d  and g r a y ;  e u h e d r a l  c r y s t a l s  i n  
c r y s t a l  masses and bands,  (20%) ........................... 2361.5-2362.6 

Anhydr i t e ,  g r a y ,  dense;  w i t h  0.2-foot  seams of h a l i t e  
pseudomorphs a f t e r  gypsum 0.2-0.3 f o o t  a p a r t  ; 25% 
g l a u b e r i t e  c r y s t a l s  i n  lower 0.6 f o o t ,  some c r y s t a l s  
c u t t i n g  i n t o  h a l i t e  pseudomorphs a f t e r  gypsum ............. 2362.6-2364.5 

C l a y s t o n e ,  g r a y ;  c o n t a i n s  c r y s t a l  c l u s t e r s  o f  
g l a u b e r i t e  ................................................ 2364.5-2364.7 

H a l i t e ,  brown and g r a y ,  a r g i l l a c e o u s ;  brown and g r a y  
c l a y  p a r t i n g  a t  2362.5 and 2363.7 f e e t ;  7% i n  brown 
and g r a y  c l a y  i n c l u s i o n s ,  and a few b l e b s  of g r a y  
a n h y d r i t e  ................................................. ~364.7-2384.0 

H a l i t e ,  same as i n  u n i t  a t  2364.7-2384.0 f e e t . . .  .......... 2384.0-2394.6 
H a l i t e ,  g r a y ,  g l a u b e r i t i c ;  5% i n  s c a t t e r e d  c r y s t a l s  of 
g r a y  t o  p i n k  g l a u b e r i t e  ................................... 2394.6-2400.2 

Anhydr i t e ,  g r a y ,  d e n s e ,  h a l i t i c ;  25% i n  h a l i t e  
i n c l u s i o n s  from 2400.2-2400.4 f e e t ;  5% h a l i t e  
pseudomorphs a f t e r  gypsum 2400.6-2401.4 f e e t ;  20% 
l a y e r e d  h a l i t e  pseudomorphs a f t e r  gypsum 2402.1- 
2402.4; a n h y d r i t e  r e p l a c e d  by c r y s t a l s  and c r y s t a l l i n e  
masses of  g r a y  t o  p i n k  g l a u b e r i t e  below 2402.8 f e e t  ....... 2400.2-2406.5 
H a l i t e ,  g r a y  t o  l i g h t - r e d ;  c o n t a i n s  0.8 t o  1 .2-foot  
i n t e r v a l s  a l t e r n a t e l y  r i c h  i n  c l a y  and i n  l i g h t - r e d  t o  
p i n k  g l a u b e r i t e ;  c l a y  u n i t s  comprise  2% of  u n i t ,  
g l a u b e r i t e  ave rages  about  2%..... ......................... 2406.5-2434.4 

Hal i te ,  g r a y ,  a r g i l l a c e o u s ;  5% i n  g r a y  c l a y  
i n c l u s i o n s ,  2% g r a y  t o  p i n k  g l a u b e r i t e  c r y s t a l s  and 
c r y s t a l  c l u s t e r s  .......................................... 2434.4-2437.8 
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H a l i t e ,  l i g h t - r e d  t o  l i g h t - g r a y ,  g l a u b e r i t i c ;  5% i n  
c r y s t a l s  and masses of p ink  t o  g r a y  g l a u b e r i t e  a t  
2438.0-2438.2 and a t  2441.5 f e e t ;  25% maroon 
g l a u b e r i t e  i n  a 0 .2 - foo t  zone c o a t i n g  t h e  t o p  of t h e  
u n d e r l y i n g  a n h y d r i t e  u n i t  ................................. 2437.8-2441.~~ 

A n h y d r i t e ,  g r a y ,  d e n s e ,  h a l i t i c  and a r g i l l a c e o u s ;  20% 
i n  i r r e g u l a r  masses of h a l i t e  and g r a y  c l a y  i n c l u s i o n s . .  . .2441.8-2442.3 
Hal i te ,  g r a y  and brown, a r g i l l a c e o u s ;  5% i n  g r a y  and 
brown c l a y  i n c l u s i o n s ;  g r a y  and brown c l a y  p a r t i n g  a t  
2443.8 f e e t  ............................................... 2442.3-2444.1 

Hal i t e ,  g r a y ,  a n h y d r i t i c ;  2% i n  g ray  a n h y d r i t e  masses; 
c o n t a i n s  a t r a c e  of g r a y  c l a y  i n c l u s i o n s  i n  t h e  upper  
1.0 f o o t .  ................................................. 2444.1-2445.1 

H a l i t e ,  same as i n  u n i t  a t  2444.1-2445.1 feet.............2445.1-2446.1 

Anhydr i t e ,  g r a y ,  d e n s e ,  h a l i t i c ;  10% i n  h a l i t e  
i n c l u s i o n s ;  c o n t a i n s  a 0.05-foot t h i c k  h a l i t e - f i l l e d  
f r a c t u r e  rough ly  p a r a l l e l  t o  bedding and a g r a y  c l a y  
p a r t i n g  a t  base  ........................................... 2446.1-2447.5 

Hal i t e ,  g r a y ,  a n h y d r i t i c ;  2% i n  i r r e g u l a r  seams and 
s t r i n g e r s  of g r a y  a n h y d r i t e ;  c o n t a i n s  a t r a c e  of g r a y  
c l a y  i n c l u s i o n s  i n  upper 0.5 f o o t  ......................... 2447.5-2451.7 

H a l i t e ,  g r a y ,  a n h y d r i t i c ;  50% i n  g r a y  a n h y d r i t e  seams 
and s t r i n g e r s  i n  upper 0.3 f o o t  and 10% i n  lower 0 .5  
f o o t . . . . .  ................................................. ~451.7-2453.0 

Anhydr i t e ,  g r a y ,  dense ,  h a l i t i c ;  10% i n  h a l i t e  
i n c l u s i o n s  i n  upper  0.5 f o o t ;  l amina ted  i n  lower 0.8 
f o o t ;  g r a y  c l a y  p a r t i n g  a t  base...........................2453.0-2455.6 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  2% i n  g r a y  c l a y  i n c l u s i o n s  
and a few s t r i n g e r s  of  g r a y  a n h y d r i t e  ...................... 2455.6-2457.8 

Hal i te ,  a l t e r n a t e l y  l i g h t  and d a r k e r  g r a y ,  a n h y d r i t i c  
and a r g i l l a c e o u s ;  banded i n  0.6-1 .O-foot l a y e r s ;  
a n h y d r i t i c  u n i t  1-2% a n h y d r i t e ;  a r g i l l a c e o u s  u n i t s  2- 
3% g r a y  c l a y  i n c l u s i o n s . .  ................................. 2457.8-2464.6 

- 7 5 -  



TABLE 3 
(Cont inued)  

LITHOLOGIC DE SCRIPTION 
DEPTH INTERVAZ, 

(IN FEET) 

H a l i t e ,  l i g h t - g r a y  t o  white, a n h y d r i t i c ;  2% i n  
a n h y d r i t e  seams and s t r i n g e r s  i n  0 .2  f o o t  zones 0 .5  
foo t  a p a r t ;  c o n t a i n s  a 0 .5-foot  gray  a n h y d r i t e  seam a t  
2467.4 f e e t .  .............................................. 2464.6-2467.8 

Anhydr i te ,  g r a y ,  dense ;  g ray  c l a y  p a r t i n g  a t  b a s e ,  15% 
i n  h a l i t e  pseudomorphs a f t e r  gypsum i n  t h e  upper  0 .3  
f o o t  ...................................................... 2467.8-2468.3 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  banded i n  0.6-1.0-foot 
layers of l i g h t e r  and d a r k e r  shades  of g r a y ;  c l a y  
c o n t e n t  ranges  from 1% i n  l i g h t  l a y e r s  t o  3-4 % i n  
d a r k e r  layers;  a few smal l  b l e b s  of gray  a n h y d r i t e  
appear  i n  p l a c e s  .......................................... ~ 4 6 8 . 3 - 2 4 J ~ . 7  

H a l i t e ,  whi te  t o  l i g h t - g r a y ,  a n h y d r i t i c ;  2% i n  g r a y  
a n h y d r i t e  s t r i n g e r s  from 2478.0-2479.3 f e e t  ............... 2475.7-2480.2 

Anhydr i te ,  g r a y ,  dense ,  massive i n  lower h a l f ;  
abundant h a l i t e  i n c l u s i o n s  (50%) i n  upper  h a l f  of g ray  
c l a y  p a r t i n g  a t  base  ...................................... 2480.2-2480.9 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  banded i n  0.2-0.6-foot 
zones c o n t a i n i n g  2% c l a y  a l t e r n a t i n g  wi th  0 .5- foot  
i n t e r v a l s  c a r r y i n g  a t r a c e  of c l a y  ........................ 2480.9-2484.4 

H a l i t e ,  l i g h t  and dark-gray ,  a n h y d r i t i c ;  banded wi th  
l i g h t e r - g r a y  l a y e r s  c o n t a i n i n g  s t r i n g e r s  of gray  
a n h y d r i t e ,  a l t e r n a t i n g  wi th  da rke r  g ray  l a y e r s  0.2-0.4 
f o o t  i n  t h i c k n e s s  c o n t a i n i n g  2% g ray  c l a y  ................. 2484.4-2488.4 

H a l i t e ,  whi te  and g r a y ,  a n h y d r i t i c ;  2% i n  seams and 
s t r i n g e r s  of g r a y  a n h y d r i t e  th roughout  .................... 2488.4-2492.8 

Anhydr i te ,  l i g h t - g r a y ,  dense ,  h a l i t i c ;  c o n t a i n s  25% 
cub ic  and r e c t a n g u l a r  h a l i t e  c r y s t a l s ,  and g ray  c l a y  
i n c l u s i o n s  i n  seams a t  base ;  lower c o n t a c t  d i p s  a s  
much a s  30 ................................................ 2492.8-2493.2 

H a l i t e ,  banded a l t e r n a t e l y  l i g h t  and dark-gray;  0.2- 
0 .4-foot  d a r k e r  layers c o n t a i n  2% g ray  c l a y ;  l i g h t e r  
gray  l a y e r s  c o n t a i n  t r a c e  of g r a y  c l a y  and s t r i n g e r s  
of g ray  a n h y d r i t e  ......................................... 2493.2-2503.7 n 
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H a l i t e ,  l i g h t - g r a y ,  a n h y d r i t i c ;  c o n t a i n s  a few 
s t r i n g e r s  of g r a y  a n h y d r i t e  ............................... ~503.7-2507.2 

H a l i t e ,  l i g h t  and d a r k  g r a y ;  banded w i t h  0.5-l.O-foot 
l i g h t - g r a y  a n h y d r i t e  l a y e r s  a l t e r n a t i n g  w i t h  dark-gray 
a r g i l l a c e o u s  l a y e r s  0.3-0.5 Eoot t h i c k ;  c o n t a i n s  
s p a r s e  a n h y d r i t e  s t r i n g e r s ;  2% g r a y  c l a y  i n c l u s i o n s . . . .  ... 2507.2-2517.1 
H a l i t e ,  g r a y ,  a n h y d r i t i c  and a r g i l l a c e o u s ;  5% t o  25% 
i n  prominent s t r i n g e r s  and masses of g r a y  a r g i l l a c e o u s  
a n h y d r i t e  ................................................. 2517.1-2520.0 

Anhydr i t e ,  g r a y ,  d e n s e ,  mass ive ;  5% i n  h a l i t e  
pseudomorphs a f t e r  gypsum a t  2523.3-2529.6 feet...........2520.0-2529.6 

Anhydr i t e ,  g r a y ,  d e n s e ;  much of a n h y d r i t e  i s  h a l i t e  
pseudomorphs a f t e r  gypsum; c o n t a i n s  a t r a c e  of 
magnes i t e  ................................................. ~529.6-2535.5 

Magnesi te ,  g r a y ,  dense ;  25% i n  l a t h s  of a n h y d r i t e  ......... 2535.5-2536.7 
Clay,  g r a y ,  m a g n e s i t i c ;  40% i n  g r a y  a n h y d r i t e  nodu les  
a t  2537.3-2538.0 .......................................... 2536.7-2539.0 

Xal i t e ,  banded w i t h  l i g h t - g r a y  and d a r k e r  g r a y  t o  
brown l a y e r s  0.2-0.5 Eoot t h i c k ;  l i g h t e r - g r a y  l a y e r s  
a re  a n h y d r i t i c ;  da rke r -g ray  t o  brown l a y e r s  are 
a r g i l l a c e o u s  w i t h  2% i n  g ray  to brown c l a y  i n c l u s i o n s ,  
25% i n  prominent b l e b s  and s t r i n g e r s  of g r a y  a n h y d r i t e  
i n  t h e  lower 0.1 f o o t .  .................................... 2539.0-25~7.2 

H a l i t e ,  same as i n  u n i t  a t  2539.0-2567.2 f e e t ;  bands 
v a r y  i n  t h i c k n e s s  from 0.1-0.5 f o o t ;  g r a y  c l a y  p a r t i n g  
a t  2626.2 feet............................................2567.2-2628.1 

Hal i t e ,  banded i n  white and l i g h t - g r a y  l a y e r s  0.5-0.8 
f o o t  t h i c k ;  c o n s i s t s  of a l t e r n a t i n g  bands of 
a r g i l l a c e o u s  and a n h y d r i t i c  h a l i t e ;  a r g i l l a c e o u s  bands 
c o n t a i n  approx ima te ly  2% i n  c l a y  i n c l u s i o n s . . . .  ........... 2628.1-2634.2 
H a l i t e ,  g ray  t o  l ight-brown,  a r g i l l a c e o u s ;  2% i n  brown 
and g ray  c l a y  i n c l u s i o n s ,  and a few s t r i n g e r s  of g r a y  
a n h y d r i t e  ................................................. 2634.2-2638.6 
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H a l i t e ,  v e r y  l i g h t - g r a y ,  a n h y d r i t i c ;  10% i n  prominent 
i r r e g u l a r  masses of g r a y  a n h y d r i t e  p a r t i a l l y  a l t e r e d  
t o  l i g h t - r e d  g l a u b e r i t e ;  c o n t a i n s  a few i r r e g u l a r  
p a t c h e s  of g r a y  a r g i l l a c e o u s  h a l i t e  ....................... 2638.6-2641.6 

H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  15% i n  g r a y  c l a y  seams and 
masses i n  t h e  upper  0 . 3  f o o t ,  and 1% i n  g r a y  
i n c l u s i o n s  i n  seams spaced about 0 . 1  f o o t  a p a r t  
through much of t h e  lower i n t e r v a l ;  0 .1-foot  t h i c k  
dense g ray  a n h y d r i t e  band a t  2644.4 f e e t . .  ............... ,2641.6-2644.4 

H a l i t e ,  g r a y ,  v e r y  a n h y d r i t i c  and s p a r i n g l y  
a r g i l l a c e o u s ;  15% in prominent stringers and masses of 
g r a y  a n h y d r i t e ; c o n t a i n s  s p a r s e  i n c l u s i o n s  of g r a y  and 
brown c l a y  from 2638.6-2648.6 f e e t ;  h a l i t e  i s  
e x t e n s i v e l y  r e c r y s t a l l i z e d ,  a p p e a r i n g  t o  be b e n t  i n  a 
recumbent f o l d  wi th  n e a r l y  h o r i z o n t a l  a x i s . . . . . . . . . . . . . .  . .2644.4-2648.6 

H a l i t e ,  white, a n h y d r i t i c ;  1% i n  a n h y d r i t e  s t r i n g e r s  
i n  0.05-foot seamlets a t  2649.4, 2650.4,  and 2651.0 f e e t .  ,2648.6-2651.6 

Anhydr i t e ,  g r a y ,  d e n s e ,  mass ive ;  0 .2-foot  zone of 
l a y e r e d  h a l i t e  pseudomorphs a f t e r  gypsum a t  2651.9 
f e e t  and a 0.1 f o o t  g r a y  c l a y  seam a t  b a s e ;  h a l i t e  
pseudomorphs a f t e r  gypsum o r i e n t e d  v e r t i c a l l y . .  .......... .2651.6-2652.9 

H a l i t e ,  banded i n  w h i t e ,  v e r y - l i g h t - g r a y  and medium- 
g ray  i n  0.2-0.5-foot- thick l a y e r s ;  d a r k e r  l a y e r s  are 
a r g i l l a c e o u s ,  c o n t a i n i n g  2% c l a y ;  l i g h t e r  l a y e r s  
s p a r i n g l y  a n h y d r i t i c ;  b u l k  of h a l i t e  g r a i n s  are  
s p i n d l e - l i k e  and have long a x i s  s u b h o r i z o n t a l ;  rock  i s  
dominant ly  s c h i s t o s e  wi th  pa t ches  of e q u i g r a n u l a r  
t e x t u r e  o n l y  a t  long i n t e r v a l s ;  c l a y  f i l m l e t s  0 .04 
inch  o r  l ess  t h i c k  are  e s s e n t i a l l y  h o r i z o n t a l  t o  
s u b h o r i z o n t a l  , t h e  f i l m l e t s  i n  t h e  lower s e c t  i ons  of 
t h e  u n i t  v a r y  i n  d i p  between 30" and h o r i z o n t a l  ........... 2652.9-2691.0 

H a l i t e ,  same as i n  u n i t  from 2652.9-2691.0 f e e t ;  some 
s e c t i o n s  weakly s c h i s t o s e ;  o t h e r  s e c t i o n s  are 
g e n e r a l l y  e q u i g r a n u l a r  .................................... ~ 6 9 1 . 0 - 2 7 5 2 . 3  
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H a l i t e  same as i n  u n i t  2652.9-2691.0 f e e t ;  3% i n  g r a y  
c l a y  i n c l u s i o n s ;  c o n t a i n s  a n h y d r i t e  s t r i n g e r s  from 
2766.9-2767.3, 2768.8-2769.1 and 2778.9-2779.0 f e e t . .  .... .2752.3-2779.0 
H a l i t e ,  white;  banded w i t h  g r a y  a r g i l l a c e o u s  l a y e r s  
0.1-0.2 f o o t  t h i c k  c o n t a i n i n g  less  t h a n  1% g r a y  c l a y ;  
lnuch of  t h e  h a l i t e  c o n t a i n s  remnants  of pr imary h a l i t e  
c r y s t a l s  .................................................. 2779.0-2783.Cl 

H a l i t e ,  banded w h i t e  and g r a y ;  c o n t a i n s  g r a y  
a r g i l l a c e o u s  l a y e r s  0.1-0.4 f o o t  t h i c k  a l t e r n a t i n g  
w i t h  w h i t e  l a y e r s  c o n t a i n i n g  remnants  of  pr imary 
h a l i t e  c r y s t a l s  and s p a r s e  s t r i n g e r s  of wh i t e  
a n h y d r i t e ;  g r a y  c l a y  p a r t i n g  a t  2783.0 f e e t  ............... 2783.0-2795.4 
H a l i t e ,  g r a y ,  a r g i l l a c e o u s ;  2% i n  g r a y  c l a y  i n c l u s i o n s  
and a g r a y  c l a y  p a r t i n g  a t  b a s e .  .......................... 2795.4-2796.7 

H a l i t e ,  w h i t e ,  a n h y d r i t i c ;  banded w i t h  g r a y  
a r g i l l a c e o u s  l a y e r s  0.2-0.4 f o o t  t h i c k ;  c l a y  i n  
a n h y d r i t e  less  t h a n  2 % ;  much h a l i t e  c o n t a i n s  remnants  
o f  pr imary h a l i t e  c r y s t a l s  ................................ ~797.7-2804.~. 

Hal i t e ,  l i g h t - g r a y ,  a n h y d r i t i c  and a r g i l l a c e o u s ;  15% 
i n  g r a y  a n h y d r i t e  masses i n  upper 0.4 f e e t ;  4% g r a y  
a n h y d r i t e  i n  g r a y  c l a y  below upper  0.4 f e e t ,  g r a d i n g  
t o  l ess  t h a n  1% a t  b a s e  ................................... 2804.4-2807.~1 

Hal i t e ,  w h i t e ;  banded w i t h  0.1-foot l a y e r s  of g r a y  
a r g i l l a c e o u s  h a l i t e  a t  0.1-0.3-foot i n t e r v a l s ;  much of 
t h e  white h a l i t e  c o n t a i n s  remnants  of pr imary h a l i t e  
c r y s t a l s  ................................................. 28~7.6-2813.:! 

H a l i t e ,  same as i n  u n i t  from 2807.6-2813.2 feet...........281.3.2-2823.9 

H a l i t e ,  white t o  t r a n s p a r e n t  w i t h  ra re  seams and b l e b s  
of white a n h y d r i t e ;  much of h a l i t e  i n  u n i t s  between 
a n h y d r i t e  l a y e r s  c o n t a i n s  remnants  of p r imary  h a l i t e  
c r y s t a l s ;  v e r y  f a i n t l y  f e t i d . . .  ........................... 2823.9-2828.!j 

H a l i t e ,  g r a y ,  a n h y d r i t i c ;  m u l t i p l e  seams and s t r i n g e r s  
of  g ray  a n h y d r i t e  make up 40% of u n i t ;  g r a y  c l a y  
i n c l u s i o n s  i n  massive a n h y d r i t e  a t  base  of u n i t , .  ........ .2828.5-2828.0 
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H a l i t e ,  banded i n  l i g h t - g r a y  and white  l a y e r s  0.1-0.5 
f o o t  t h i c k ;  1-2% i n  i n c l u s i o n s  of g r a y  c l a y  i n  g r a y  
l a y e r s ;  c o n t a i n s  a seams and s t r i n g e r s  of  gray  t o  
w h i t e  a n h y d r i t e ;  much h a l i t e  i n  w h i t e  l a y e r s  c o n t a i n s  
remnants of primary h a l i t e  c r y s t a l s ;  f e t i d  odor a t  
2861.0 f e e t  ............................................... 2828.9-2874.8 

Ha l i t e ,  same a s  i n  u n i t  2828.9-2874.8 f ee t  ................ 2874.8-2882.8 

Anhydr i te ,  white, dense;  c o n t a i n s  s t r i n g e r s  and masses 
wi th  20% i n  h a l i t e  i n c l u s i o n s . . . . . . . . . . .  .................. 2882.8-2883.0 

H a l i t e ,  l i g h t - g r a y ,  a r g i l l a c e o u s ;  2% i n  s t r i n g e r s  of 
a n h y d r i t e  and c l a y  inclusions.............................2883.0-2884.3 

H a l i t e ,  same as i n  u n i t  2828.9-2874.8 f e e t  ................ 2884.3-2892.5 

H a l i t e ,  mot t led  and f a i n t l y  banded v e r y  l i g h t  and 
dark-gray;  s p a r i n g l y  a n h y d r i t i c ;  c o n t a i n s  s c a t t e r e d  
r e c r y s t a l l i z e d  h a l i t e ,  and some remnants of primary 
c r y s t a l s ;  15% narrow seams and s t r i n g e r s  of a n h y d r i t e  
from 2894.4-2895.0 f e e t . . . . . . . . . . . . . . . . . . . . . . . .  ........... 2892.5-290~.5  

Anhydr i te ,  whi te  t o  v e r y  l i g h t - g r a y ,  massive,  dense ;  
40% h a l i t e  i n c l u s i o n s  from 2903.0-2903.3 f e e t . .  .......... .2900.5-2903.6 

Hal i te ,  white t o  v e r y - l i g h t - g r a y ,  a n h y d r i t i c ;  50% i n  
a n h y d r i t e l h a l i t e  seams a t  2904.2 f e e t  ..................... 2903.6-2904.8 

Anhydr i te ,  white t o  very- l igh t -gray ,  d e n s e ,  mass ive ;  
20% i n  h a l i t e  i n c l u s i o n s  i n  upper  0 .3  f e e t  and i n  
lower 0 . 3  f e e t  ............................................ ~904.8-2908.1  

H a l i t e ,  white t o  v e r y - l i g h t - g r a y ,  s p a r i n g l y  
a n h y d r i t i c ;  seamlets of a n h y d r i t e  a t  2908.8-2909.2, 
2911.6-2911.7 and 2914.4-2914.5 f e e t  ...................... 2908.1-2914.7 

Anhydr i te ,  white t o  very- l igh t -gray ,  d e n s e ,  massive ....... 2914.7-2917.1 

Ha l i t e ,  white t o  very- l igh t -gray ,  s p a r i n g l y  
a n h y d r i t i c ;  c o n t a i n s  v e r y  minute  f i l m l e t s  of whi te  
a n h y d r i t e  ................................................. 2917.1-2918.6 
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Anhydr i t e ,  white t o  v e r y - l i g h t - g r a y ,  dense ,  mass ive ;  
s p a r i n g l y  m a g n e s i t i c ;  c o n t a i n s  sparse h a l i t e  
pseudomorphs a f t e r  gypsum from 2919.6-2920.6 f e e t . .  ...... .2918.6-2928.2 

H a l i t e ,  white t o  v e r y - l i g h t - g r a y ,  a n h y d r i t i c ;  50% i n  
dense g ray  a n h y d r i t e  seams a t  2929.4-2929.6 and 25% 
f o l d e d  and buckled seams of a n h y d r i t e  a t  2 9 3 0 . 2 . . . . . . . . . . . 2 9 2 8 . 2 - 2 9 3 1 . 6  

Anhydr i t e ,  white t o  ve ry - l igh t -g ray ,  mass ive ,  v e r y  
s p a r i n g l y  m a g n e s i t i c ;  c o n t a i n s  2X i n  h a l i t e  i n c l u s i o n s  
i n  t h e  lower 0 . 3  f e e t  ..................................... 2931 .6 -293~ .5  

H a l i t e ,  wh i t e  t o  v e r y - l i g h t - g r a y ,  a n h y d r i t i c ;  50% g r a y  
t o  wh i t e  a n h y d r i t e  i n  0.05-0.1-foot seams from 2933.1- 
2933.4 f e e t ;  white h a l i t e  c o n t a i n s  remnants  of pr imary 
h a l i t e  c r y s t a l s  ........................................... 2932.5-2934.0 

Anhydr i t e ,  g r a y  t o  w h i t e  t o  l i g h t - g r a y ,  d e n s e ,  massive 
t o  f a i n t l y  l amina ted ;  c o n t a i n s  a t r a c e  of  magnes i t e  ....... 2934.0-2937.9 

Anhydr i t e ,  g r a y  t o  w h i t e ,  d e n s e ,  mass ive ;  c o n t a i n s  
s u b h o r i z o n t a l  seamlets of h a l i t e  and o c c a s i o n a l  h a l i t e  
i n c l u s i o n s  ................................................ 2937.9-2942.0 

H a l i t e ,  l i g h t - g r a y  t o  white,  a n h y d r i t i c ;  c o n t a i n s  
i r r e g u l a r  masses of g r a y ,  dense  a n h y d r i t e ;  remnants  of 
primary h a l i t e  c r y s t a l s  ................................... 2942.0-2944.4 

A n h y d r i t e ,  l i g h t - g r a y  t o  w h i t e ,  massive , d e n s e ,  
h a l i t i c ;  25% i n  h a l i t e  i n c l u s i o n s  i n  upper  0 .3  f o o t ;  
much of rock  g i v e s  o f f  b i tuminous  odor .  ................... 2944.4-2966.0 

H a l i t e ,  g r a y ,  a n h y d r i t i c ;  c o n t a i n s  t h i n  a n h y d r i t e  
seams and v e i n s  th roughou t  ................................ 2966.0-2968.6 

H a l i t e ,  t r a n s p a r e n t  t o  w h i t e ;  c o n t a i n s  r e c r y s t a l l i z e d  
masses and many s h o r t  i n t e r v a l s  of white h a l i t e  
p a r t i a l l y  c o n s i s t i n g  of remnants  of pr imary h a l i t e  
c r y s t a l s ;  r a r e  w h i t e  a n h y d r i t e  i n c l u s i o n s  th rough  much 
of t h e  u n i t ,  and 25% a n h y d r i t e  s t r i n g e r s  i n  t h e  lower 
0.6 f o o t  c o n c e n t r a t e d  on t h e  b o r d e r s  of c u b i c  h a l i t e  
c r y s t a l s  .................................................. 296g.6-2973.8 
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Anhydr i te ,  l i g h t - g r a y  t o  white, dense ,  h a l i t i c ;  10% i n  
h a l i t e  i n c l u s i o n s  0 .1  f o o t  t h i c k  a t  2978.6 f e e t ;  f a i n t  
d a r k  laminae from 2976.8-2980.5 and 2985.4-2985.7 
f e e t ;  c o n t a i n s  a 0.1-foot h a l i t e  seam a t  2979.5 f e e t ;  
s l i g h t  bi tuminous odor....................................2973.8-298S.7 

H a l i t e ,  white and l i g h t - g r a y ;  c o n t a i n s  bands r i c h  i n  
remnants of primary h a l i t e  c r y s t a l s  and sparse 
s t r i n g e r s  of whi te  a n h y d r i t e  .............................. 2985.7-2989.4 

Ha l i t e ,  t r a n s p a r e n t  , r e c r y s t a l l i z e d  wi th  g r a y  
a n h y d r i t e  s t r i n g e r s  s e p a r a t i n g  i n d i v i d u a l  g r a i n s . .  ....... ,2989.4-2989.7 

Anhydr i te ,  g r a y ,  d e n s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... 2989.7-2990.0 

H a l i t e ,  white, v e r y  s p a r i n g l y  a n h y d r i t i c ;  some 
s e c t i o n s  r i c h  i n  remnants of primary h a l i t e  c r y s t a l s . .  ... .2990.0-2991.6 

Hal i te ,  l i g h t - g r a y ,  a n h y d r i t i c ;  c o n t a i n s  many 
f i l a m e n t s  of white a n h y d r i t e  compris ing about  5% of 
t h e  rock.  ................................................. 2991.6-2996.2 

Anhydr i te ,  l i g h t - g r a y  t o  white,  dense ,  massive ............ 2996.2-2999.8 

Anhydr i te ,  white, mass ive ,  d e n s e . . . . . . . . . . . . . . . .  .......... 2999.8-3003.4 

H a l i t e ,  white t o  very- l igh t -gray;  some primary h a l i t e  
c r y s t a l s  i n  a n h y d r i t e  seams 0.05 and 0 . 1  f o o t  t h i c k ,  
bo th  c o n t a i n i n g  minor h a l i t e  i n c l u s i o n s  ................... 3003.4-3005.7 

Anhydr i te ,  l i g h t - g r a y ,  d e n s e ,  wi th  i r r e g u l a r  d a r k  
b i t u m i n o u s ( ? )  l a y e r s  ...................................... 3005.7-300~.2  

H a l i t e ,  l i g h t - g r a y  and w h i t e ,  c o n t a i n i n g  many remnant 
primary c r y s t a l s ;  c o n t a i n s  minor i r r e g u l a r  seams of 
g r a y  a n h y d r i t e  ............................................ 3006.2-3014.7 

Anhydr i te ,  g ray  t o  white; c o n t a i n s  d a r k  bi tuminous 
f i l m l e t s  a t  0.05-0.2-foot i n t e r v a l s  between 3014.7- 
3019.6 and 3022.7-3024.7 f e e t ;  0 .05- foot - th ick  h a l i t e -  
f i l l e d  f r a c t u r e  appears  from 3017.8-3019.4 f e e t ;  f a i n t  
petroleum odor .  ........................................... 3014.7-3061.3 
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Anhydr i te ,  very- l igh t -gray  t o  w h i t e ,  dense ,  mass ive ;  
e s s e n t i a l l y  f e a t u r e l e s s ;  c o n t a i n s  a dark-gray 
s t y l o l i t i c  p a r t i n g  a t  3071.1 f e e t ;  bi tuminous c o a t i n g  ..... 3061.3-3088.2 

Anhydr i te ,  l i g h t - g r a y ,  dense ,  wi th  f a i n t  l a m i n a t i o n s  
of l i g h t  and v e r y - l i g h t - g r a y ,  g r a d u a l l y  becoming more 
d i s t i n c t  downward; d i s t i n c t  bi tuminous odor;  some 
s e c t  i o n s  of laminated r o c k  c o n t a i n  d a r k  bi tuminous 
c o a t i n g  below 3103.7 f e e t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 8 8 . 2 - 3 1 1 2 . 8  

Anhydr i te ,  very- l igh t -gray  t o  whi te ;  f a i n t l y  laminated 
w i t h  a 0.05-foot l a y e r  of h a l i t e  pseudomorphs a f t e r  
gypsum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 1 2 . 8 - 3 1 1 3 . 0  

H a l i t e ,  t r a n s p a r e n t  , banded w i t h  a n h y d r i t i c  l a y e r s  
composed of c l o s e l y  packed, n e a r l y  v e r t i c a l  h a l i t e  
pseudomorphs a f t e r  gypsum 0.1-0.3 f o o t  a p a r t  and 0 .1  
f o o t  t h i c k ;  massive a n h y d r i t e  bands and pseudomorph 
l a y e r s  make up 95 p e r c e n t  of rock  a t  3115.0-3114.7 and 
3116.7-3118.0 f e e t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 1 3 . 0 - 3 1 1 8 . 7  

Anhydr i te ,  very- l igh t -gray  t o  w h i t e ,  dense ,  mass ive ,  
a l t e r n a t i n g  wi th  l a y e r s  of h a l i t e  pseudomorphs a f t e r  
gypsum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 1 8 . 7 - 3 1 1 9 . 8  

Ha l i t e ,  t r a n s p a r e n t ,  banded with a l t e r n a t i n g  
a n h y d r i t i c  l ayers  and layers of h a l i t e  pseudomorphs 
a f t e r  gypsum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3119.8-3122.1 

Hal i te  , t r a n s p a r e n t  ; c o n t a i n s  anhydr i t ic  ha1 i t e  bands 
spaced 0.1-0.3 f o o t  a p a r t ,  and a few dense mass ive  
a n h y d r i t e  seams; h a l i t e - f i l l e d  f r a c t u r e s  a t  3134.5, 
3137.2, and 3137.7 f e e t ;  h a l i t e  pseudomorphs a f t e r  
gypsum common .............................................3122.1-3147.9 

Anhydr i te ,  very- l igh t -gray  t o  w h i t e ,  dense ,  mass ive ;  
f a i n t l y  banded w i t h  h a l i t e  i n c l u s i o n s  i n  0.05-foot 
seams i n  0.1-foot i n t e r v a l s . ,  ............................ .3147.9-3153.5 

Hal i te ,  t r a n s p a r e n t ,  o v e r l y i n g  a 0.2-foot v e r y - l i g h t -  
gray t o  whi te  a n h y d r i t e  band wi th  f e a t h e r y  upper  and 
lower c o n t a c t s ;  a n h y d r i t e  band i s  buckled i n t o  S- 
shaped f o l d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 5 3 . 5 - 3 1 5 5 . . ?  

- 8 3 -  



TABLE 3 
(Cont inued 

LITHOLOGIC DES C RLPTION 
DEPTH INTERVAL 

(IN FEET) 

H a l i t e ,  t r a n s p a r e n t  t o  w h i t e ,  banded wi th  0 .1  t o  0 .2  
f o o t  f e a t h e r y  bands of white a n h y d r i t e  and h a l i t e  
pseudomorphs a f t e r  gypsum spaced a t  0.1-0.5-foot 
i n t e r v a l s ;  some bands a r e  f o l d e d  o r  c u t  by h a l i t e -  
f i l l e d  fractures..........................................3155.7-3182.9 

Anhydr i te ,  v e r y - l i g h t - g r a y ,  d e n s e ,  with d a r k  
bituminous l a y e r s  0.2-0.4 inch  a p a r t  ...................... 3182.9-3190.6 

H a l i t e ,  c o l o r l e s s  t o  w h i t e ;  banded w i t h  f e a t h e r y  w h i t e  
a n h y d r i t  i c  l a y e r s  composed of h a l i t e  pseudomorphs 
a f t e r  gypsum; pseudomorphic c r y s t a l s  a r e  u p r i g h t  t o  
3 2 0 5 . 7  f e e t ,  t h e n  i n v e r t e d  from 3 2 1 3 . 7  t o  base o f  
u n i t ;  a x i s  of recumbent f o l d  appears  t o  be between 
3205.7 and 3213.7 f e e t . . . . . , . .  ............................ 3190.6-3227.2 

Anhydr i te ,  very- l igh t -gray ,  dense ;  lamina ted  w i t h  d a r k  
bi tuminous l a y e r s  0.2-0.4 i n c h e s  a p a r t  .................... 3227.2-3236.2 

H a l i t e ,  c o l o r l e s s  t o  w h i t e ;  banded w i t h  f e a t h e r y  white 
a n h y d r i t  i c  l a y e r s  composed of h a l i t e  pseudomorphs 
a f t e r  gypsum; rock  i s  f o l d e d ;  much of t h e  h a l i t e  i s  
g r a n u l a r  t o  s l i g h t l y  s c h i s t o s e ;  much of t h e  banding i s  
broken and c o n t o r t e d . . . . . . . , . . . .  .......................... 3236.2-3246.9 

H a l i t e ,  same a s  i n  u n i t  3236.2-3246.9 f e e t ;  h a l i t e  
pseudomorphs a f t e r  gypsum appear  t o  be i n v e r t e d . .  ........ .3246.9-3263.1 

Anhydr i te ,  l i g h t - g r a y  t o  w h i t e ,  dense ;  v e r y  f a i n t l y  
and i n d i s t i n c t l y  lamina ted  i n  l i g h t  and s l i g h t l y  
d a r k e r  shades  of gray ;  f e a t h e r y  h a l i t e  pseudomorphs 
a f t e r  gypsum appear  t o  be i n v e r t e d  a t  t o p  and base  of 
u n i t  ...................................................... 3263.1-3273.0 

H a l i t e ,  c o l o r l e s s  t o  w h i t e ;  banded by f e a t h e r y  
a n h y d r i t i c  l a y e r s  0 .1  f o o t  t h i c k  composed of 
v e r t i c a l l y  o r i e n t e d  h a l i t e  pseudomorphs a f t e r  gypsum; 
much of t h e  h a l i t e  i s  s c h i s t o s e  with spindle-shaped 
c r y s t a l s ;  v e r y  f r i a b l e ,  banding i s  broken and b e n t  i n  
"S" and recumbent f o l d s ;  r e p e t i t i o n  of beds seems 
p r e v a l e n t  th roughout .  Anhydri t  i c  l a y e r s  i n  3282.7- 
3284.7-foot i n t e r v a l  a l t e r n a t e  with h a l i t e  l a y e r s  0.04 
inch  and less  i n  t h i c k n e s s ;  t h i s  zone i s  about 85% 
a n h y d r i t e  ................................................. 3273.0-3303.5 
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Ha l i t e ,  same as i n  u n i t  3273.0-3303.5 f e e t  ................ 3303.5-3310.0 

Anhydr i te ,  v e r y - l i g h t - g r a y ,  dense;  f a i n t l y  banded wi th  
v e r y  l i g h t  shades of gray-white;  c o n t a i n s  a few f a i n t  
bituminous l a y e r s  d ipping  60" between 3326.8 and 
3328.5 f e e t ;  a s t y l o l i t i c  bi tuminous l a y e r  a t  3349.9 
f e e t  d i p s  about 15".  ..................................... .3310.0-3367.2 

Anhydr i te ,  very- l igh t -gray  t o  w h i t e ,  dense ,  mass ive ,  
and f e a t u r e l e s s  . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . . 3 3 6 7 . 2 - 3 4 2 7 . 7  

Anhydr i te ,  same a s  i n  u n i t  3367.2-3427.7 f e e t  ............. 3427.7-3490.0 

Anhydr i te ,  same a s  i n  u n i t  3367.2-3427.7 feet ............. 3490.0-3499.5 

Anhydr i te ,  s i m i l a r  t o  t h a t  i n  u n i t  3367.2-3427.7 f e e t ,  
but  f a i n t l y  banded with l i g h t  and s l i g h t l y  d a r k e r  
shades of gray-white;  banding i s  i r r e g u l a r  ................ 3499.5-3506.9 

H a l i t e ,  medium-gray, massive;  c o n t a i n s  broken 
fragments  of laminated a n h y d r i t e  0.2-0.7 f o o t  t h i c k ,  
f l o a t i n g  i n  t h e  h a l i t e  m a t r i x  .............................3506.9-3529.1 

Anhydr i te ,  g r a y ,  dense ,  f a i n t l y  banded i n  medium t o  
d a r k e r  shades of g r a y ;  s c a t t e r e d  c r y s t a l s  of  g r a y  
h a l i t e  a r e  common; u p p e r  and lower c o n t a c t s  d i p  30"+. .... .3529.1-3532.1 

H a l i t e ,  g r a y ,  a n h y d r i t i c ;  a n h y d r i t e  seams appear  a t  
3532.7 and 3533.2 f e e t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5 3 2 . 1 - 3 5 3 3 . : ~  

Anhydr i te ,  g r a y ,  dense ,  wi th  i r r e g u l a r  banding i n  
medium and d a r k e r  shades of g r a y  . . . . . . . . . . . . . . . . . . . . . . . . . . 3  533.3-3533.7 

H a l i t e ,  medium t o  dark-gray;  c o n t a i n s  s p a r s e  broken  
fragments  of g r a y  a n h y d r i t e  i n  lower 1.5 f e e t ;  
bi tuminous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5 3 3 . 7 - 3 5 3 8 . 0  

Anhydr i te ,  g r a y ,  dense ;  f a i n t l y  banded and s h e a r e d ;  
c o n t a i n s  a few e longated  i n c l u s i o n s  of gray  h a l i t e  a s  
t h i c k  a s  0 .2  f e e t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5 3 8 . 0 - 3 5 4 1 . 1  

H a l i t e ,  l i g h t - g r a y ;  c o n t a i n s  broken fragments  of  g r a y  
a n h y d r i t e  a t  c e n t e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5 4 1 . ~ - 3 5 4 1 . 9  
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Anhydr i te ,  g r a y ,  dense ;  c o n t a i n s  e l o n g a t e d  h a l i t e  
i n c l u s i o n s  i n  upper 0 . 1  f o o t  .............................. 3541.9-3542.3 

H a l i t e ,  same as  i n  u n i t  3541.1-3541.9 f e e t  ................ 3542.3-3545.4 

Anhydr i te ,  same a s  i n  u n i t  3541.9-3542.3 f e e t  ............. 3545.4-3546.3 

H a l i t e ,  g r a y ,  a n h y d r i t i c  wi th  broken seams and 
e longated  s t r i n g e r s  of g r a y  a n h y d r i t e ;  c o n t a i n s  a few 
pa tches  of whi te  h a l i t e  with c l e a r  margins ................ 3546.3-3551.1 

Anhydr i te ,  g r a y ,  dense  w i t h  f a i n t  banding i n  medium 
and d a r k e r  g r a y s ;  rock  c o n t a i n s  25-50% e l o n g a t e d  
h a l i t e  i nc lus ions  i n  t h e  upper  0.5 and l o w e r  0 . 2  f ee t ;  
u n i t  d i p s  30 .............................................. 3551.1-3551.4 

H a l i t e ,  same a s  i n  u n i t  3546.3-3551.1 feet...........,....3551.4-3552.8 

Anhydr i te ,  l i g h t - g r a y ,  mass ive ,  dense ,  but  f a i n t l y  
laminated w i t h  bi tuminous s t r i n g e r s  between 3559.4 and 
3562.4 f e e t ;  laminae d i p  about  30" ........................ 3552.8-3564.9 

Anhydr i te ,  g r a y ;  rock  i s  n o d u l a r ,  g r a y  i n  a m a t r i x  of 
s l i g h t l y  darker-gray a r g i l l a c e o u s  a n h y d r i t e  ground 
mass. ..................................................... 3564.9-3566.8 

Anhydr i te ,  g r a y ,  dense;  f a i n t l y  banded i n  mediurn-gray 
and s l i g h t l y  d a r k e r  shades of g r a y ;  a 0 .1- foot - th ick  
l a y e r  of a r g i l l a c e o u s  a n h y d r i t e  a t  base of u n i t  d i p s  
30-40". ................................................... 3566.8-3578.2 

H a l i t e ,  medium-gray; c o n t a i n s  gray  a n h y d r i t e  bands a t  
3581.3, 3582.7, 3583.2,  3583.7 and 3585.1 f e e t  ............ 3578.2-3588.2 

Anhydr i te ,  g r a y ,  dense ,  with f a i n t  bands of medium and 
s l i g h t l y  d a r k e r  shades of g r a y ;  bands d i p  35-40"; 
c o l o r  becomes d a r k e r  downward w i t h i n  u n i t .  ................ 3588.2-3615.2 

Anhydr i te ,  medium g r a y ,  mass ive ,  dense ;  v i r t u a l l y  
f e a t u r e l e s s ;  c o n t a i n s  a few c l u s t e r s  of e u h e d r a l  
c r y s t a l s  of unknown m i n e r a l s  a t  3618.1-3620.0, 3623.0- 
3624.6, 3628.0-3630.5, 3637.5-3638.8, and 3642.9- 
3644.5 f e e t ;  a n h y d r i t e  e m i t s  b i tuminous odor  when 
struck....................................................3615.2-3675.0 
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Anhydr i te ,  medium-gray, dense ,  with f a i n t  brown 
b i tuminous  m o t t l i n g  and i r r e g u l a r  banding;  e m i t s  
b i tuminous odor  when s t r u c k ;  d i p  a t  3710.5 f e e t  i s  
about 50 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3675.0-3736.1 

Anhydr i te ,  medium-gray, dense wi th  some brown 
bi tuminous m o t t l i n g  and i r r e g u l a r  brown p a r t i n g s  a t  
3736.2-3739.5, 3744.5-3748.0, and 3770.5-3724.5 feet .  ..... 3736.1-3797.2 

Anhydr i te ,  medium g r a y ,  a l t e r n a t e l y  massive and 
f a i n t l y  t o  i r r e g u l a r l y  banded with brown bi tuminous 
p a r t i n g s  a t  i n t e r v a l s  of 0.05 and 0.1 f o o t ;  massive 
u n i t s  a r e  a s  t h i c k  as 4 f e e t ,  l i g h t e r  gray  and f r e e  of 
bi tuminous odor;  banded u n i t s  a r e  a s  t h i c k  a s  3.0 
f e e t ;  bands d i p  35-40". ................................... 3797.2-3~57.6  

Anhydr i te ,  medium g r a y ,  dense ;  f a i n t l y  banded i n  
d a r k e r  shades of g r a y ,  with l i g h t e r  l a y e r s  f r e e  of  
bi tuminous odor;  bi tuminous p a r t i n g s  appear  i n  3857.0- 
3859.0, 3860.5-386 1 . 7 ,  386 7.0-38 7 1 . 0 , and 3874.5- 
3918.0-foot i n t e r v a l s  ..................................... 3857.7-3918.0 

No d e s c r i p t i v e  d a t a  ....................................... 3918.0-3924.0 

Anhydr i te ,  medium-light-gray ( N 6 ) ,  wi th  gray ish-b lue  
(5PB 3/21 t i n t ,  v e r y  dense ,  very  f i n e l y  c r y s t a l l i n e ;  
sinuous grayish-brown (5YR 3 1 2 )  c a l c i t i c  laminations 
from 3924.0-3925 .O f e e t  , 0.04 inch  t h i c k . .  ............... .3924.0-3925.4 

Anhydr i te ,  l i g h t - g r a y  ( N 7 )  , w i t h  l i g h t - o l i v e - g r a y  (5Y 
6/11 t i n t ,  v e r y  dense ,  v e r y  f i n e l y  c r y s t a l l i n e ,  
m a s s i v e ,  w i t h  v e r y  f a i n t  l a m i n a t i o n s  i n  p a r t s ;  s i n u o u s  
" h a i r l i n e "  laminat  i o n s  d i p p i n g  18-20" from 3932.2- 
3933.0 f e e t ,  wi th  grayish-brown (5YR 3/21 ,  c a l c i t i c  
f i l l i n g ;  one of t h e s e  bands,  0.05 f o o t  t h i c k ,  s p l i t s  
forming a "Yl' wi th  a 105" a n g l e  between t h e  two 
branches  a t  3930.3 f e e t ,  t h e  lower "fork" i n t e r s e c t s  
t h e  c o r e  w i t h  an  angle  of 60  .............................. 3925.4-3933.Cl 

Anhydr i te ,  same a s  u n i t  3925.4-3933.0 f e e t ;  s i n u o u s  
grayish-brown (5YR 3/21, c a l c i t i c  l a m i n a t i o n s  0.04 
inch  t h i c k  d i p  33" a t  3938.5-3940.0 f e e t ;  v e r y  
c o n c e n t r a t e d ,  0.04-0.1 inch a p a r t ,  wi th  56" d i p  from 
3941.0-3941.5 f e e t ;  some branching  a t  3942.3 fee t ,  41" 
d i p  from 3943.0-3943.2 f e e t ,  27" d i p  from 3942.5- 
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3944.7 f e e t ,  h o r i z o n t a l  from 3944.7-3946.5 f e e t ,  11" 
d i p  from 3944.7-3946.5 f e e t ,  11" d i p  from 3946.5- 
3946.7 f e e t ,  26-40" d i p  from 3952.0-3961.0 f e e t ,  24" 
d i p  from 3961.0-3962.0 f e e t ,  0-5" d i p  from 3968.5- 
3971.8 f e e t ;  f a i n t  l a m i n a t i o n s ,  some appear  t o  be  
b ranch ing  from 3971.8-3978.8 f e e t ,  some w i t h  0-26" 
d i p ;  m o t t l e d  appearance w i t h  v e r y - l i g h t - g r a y  s p o t s  
( N 8 ) ,  0.08 t o  0.6 i nch  i n  d i a m e t e r  from 3953.5-3958.5, 
3959.9-3961.0 and 3966.2-3966.7 f e e t ;  i r r e g u l a r  
b l o t c h e s ,  o l i v e - g r a y  (5Y 4/11, from 3944.2-3944.4 and 
3946.8-3947.7 f e e t ,  c o v e r i n g  e n t i r e  h a l f  of c o r e  i n  
w i d t h . . . . . . . . . . . . . . . . . . . . . . .  ........................... 3933 ,0-39 78.8 

No core. .................................................. 3978.8-3981.3 

A n h y d r i t e ,  dark-gray (N3) t o  g r a y i s h - b l a c k  ( N 2 )  , w i t h  
g r a y i s h - b l u e  (5PB 5/21 t i n t ,  v e r y  dense ,  v e r y  f i n e l y  
c r y s t a l l i n e ;  some r e c r y s t a l l i z a t i o n  w i t h  numerous 
s i n u o u s  bi tuminous and c a l c i t i c  l amina t  i o n s  which are  
micro- and some k i n k  f o l d e d ,  0.04 i nch  t h i c k ,  
g e n e r a l l y  w i t h  0-39" d i p  from 3995.0-3996.0 and 
4006.4-4009.0 f e e t ,  0-3" d i p  from 4031.0-4033.0 f e e t ,  
37" d i p  from 4011.8-4015.7 f e e t ,  20-32" d i p  from 
4015.7-4024.0 f e e t ,  21" d i p  from 4024.0-4031.0 f ee t ;  
l amina t  i o n s  wi th  predominant k ink  f o l d i n g  from 3983.5- 
3984.0 f e e t  d i p s ,  48-50" from 3988.9-3989.5 f e e t ,  23- 
25" from 3998.0-3998.9 f e e t ;  r e c r y s t a l l i z e d  a n h y d r i t e ,  
l i g h t - o l i v e - g r a y  (5Y 6/1) and t r a n s l u c e n t  , a p p e a r s  a s  
i r r e g u l a r  b l o t c h e s  from 3985.7-3985.9 , 3983 .O-3984 .O , 
3999.8-4000.0, 4009 .O-4009.3, 4010.3-4020.5 and 
4010.5-4011.1 f e e t  ........................................ 3981.3-4033.0 

Anhydr i t e ,  same as u n i t  a t  3981.3-4033.0 f e e t ;  
numerous s i n u o u s  l amina t  i o n s  wi th  k ink  and 
m i c r o f o l d i n g  a t  random i n t e r v a l s  t h roughou t ;  l aminae  
are c a l c i t i c ,  0.04 i n c h  t h i c k ,  g e n e r a l l y  w i t h  0-45" 
d i p ;  some t h i n ,  i r r e g u l a r  h a l i t e  v e i n i n g  between 
bedding a t  4054.0-4055.5 feet.............................4033.0-4055.0 
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H a l i t e  , t r a n s l u c e n t  t o  very- l ight-gray (N8) , some 
l igh t -gray  (N7), f i n e l y  c r y s t a l l i n e ;  con ta ins  medium- 
gray (N5) h a l i t e  bands 0.3-0.5 foot  t h i c k  a t  i n t e r v a l s  
of 0.4-0.7 f e e t ;  some ve ry - l igh t  gray (N8) t o  whi te  
(N9), h igh ly  folded o r  broken, s l i g h t l y  ca l ca reous ,  
0.08-0.16-inch-thick anhydr i te  s t r i n g e r s  , some wi th  
euhedral  h a l i t e  c r y s t a l s  a t  i n t e r v a l s  4057 .O-4058 .O , 
4060.0-4061.0, 4062.7-4063.0, 4067.5-4069.0, 4072.0- 
4073.0, and 4076.0-4077.0 f e e t ;  con tac t  between h a l i t e  
and anhydr i t e  u n i t  above i s  wavy and d i p s  45-50'. ........ ,4055.0-4083.0 

H a l i t e  , t r anspa ren t  t o  t r a n s l u c e n t  with l i gh t -g ray  
(N7) t i n t ,  medium c r y s t a l l i n e ,  equ ig ranu la r ;  s l i g h t  
tendency toward a h o r i z o n t a l  e longa t ion  of c r y s t a l s  i n  
p a r t s ;  very- l ight-gray (N8) t o  l igh t -gray  (N7) 
anhydr i te  s t r i n g e r s  appear throughout ;  t hese  a r e  very  
i r r e g u l a r ,  broken, d i s t o r t e d  and tw i s t ed ;  band of 
0.08-0.16 t h i c k ,  l igh t -gray  (N7) t o  l igh t -o l ive-gray  
(5Y 6 /1 )  anhydr i t e  laminae from 4089.7-4089.9 f e e t ,  
t hese  a r e  broken but h o r i z o n t a l ;  h a l i t i c ,  laminated , 
l igh t -o l ive-gray  ( 5 Y  6/11 anhydr i t e  band dipping 17" 
from 4092.8-4093 .O f e e t  , con ta in ing  some euhedral  
h a l i t e  c r y s t a l s  up t o  0.2 inch ac ross ;  h a l i t e  i s  very  
c l e a n ,  and con ta ins  very  l i t t l e  anhydr i t e  i n  4112.0- 
4136.4 foot  zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4  083.0-4136 .3  

H a l i t e ,  white  (N9) t o  l igh t -gray  (N7), t r a n s l u c e n t ,  
f i n e l y  c r y s t a l l i n e ,  with very  f a i n t  t r a c e s  of white  
(N9) anhydr i t e  b l ebs ;  few i r r e g u l a r  b l ebs  and 
s t r i n g e r s  0.04-0.12 inch t h i c k  a t  0.6-1.0 foot  
i n t e r v a l s  of white  (N9) anhydr i t e  from 4139.5-4139.6 
f e e t ;  d i spe r sed  zones of h a l i t e ,  0.1-0.4 foot  t h i c k ,  
medium-light-gray (N6) t o  medium gray (N7) , with  
i r r e g u l a r  b lebs  and s t r i n g e r s  of white  (N9) anhydr i t e . .  .. .4136.3-4174.1 

H a l i t e ,  t r a n s l u c e n t  t o  t r anspa ren t  with l i gh t -g ray  
(N7) t i n t ,  some p a r t s  medium-light-gray (N6), very  
c o a r s e l y  c r y s t a l l i n e ,  r e c r y s t a l l i z e d  ...................... 4174.1-4182.0 

H a l i t e  , same a s  u n i t  4136.3-4174.1 f e e t . .  ................ .4182.0-4182.3 

Anhydrite , medium-bluish-gray (5B 5 /1)  t o  grayish-blue 
(5PB 5 / 2 ) ,  very  f i n e l y  c r y s t a l l i n e ,  with s inuous,  
microfolded,  moderate-yellowish-brown (5YR 5/41 
c a l c i t i c  laminat ions , dipping h o r i z o n t a l  t o  16". ......... .4182.3-4184.1 
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No c o r e . . . . . . . . . . . .  ....................................... 4184.1-4185.0 

Anhydr i t e ,  o l i v e - g r a y  (5Y 4 / 1 )  and dark-gray ( N 3 ) ,  
w i t h  medium-bluish-gray ( 5 B  5 / 1 1  t i n t ,  v e r y  f i n e l y  
c r y s t a l l i n e ;  c o n t a i n s  numerous s i n u o u s  brownish-gray 
(5YR  4 / 1 ) ,  b i tuminous  and c a l c i t i c  l a m i n a t i o n s  0.04- 
0.06 inch  t h i c k ,  few d i s p e r s e d  bands,  0.12-0.06 i n c h  
t h i c k ,  c o n s i s t e n t l y  d i p p i n g  0 - 4 " ,  some as much as 1 3 " ;  
rounded a n h y d r i t e  fragment a t  4215.7 f e e t ,  rounded,  
1.6 inch  long by 2.7 i n c h e s  wide,  same as h o s t  rock  
wi thou t  s inuous  l a m i n a t i o n s ;  o u t e r  s u r f a c e  surrounded 
by 0.04 i nch  t h i c k  c a l c i t i c  and b i tuminous  ma te r i a l . .  . 4 185.0-4235.0 

Anhydr i t e ,  predominant ly  o l i v e - g r a y  (5Y 4 / 1 1 ,  some 
approaching o l i v e - b l a c k  ( 5 Y  2 / 1 1 ,  some w i t h  medium- 
b l u i s h - g r a y  ( 5 B  5 / 1 1  t i n t ,  v e r y  f i n e l y  c r y s t a l l i n e ,  
v e r y  dense ;  p redominan t ly  mass ive ;  c o n t a i n s  ra re ,  
f a i n t ,  t h i n  h o r i z o n t a l  l a m i n a t i o n s .  ....................... 4235.0-4285.3 

A n h y d r i t e ,  o l i v e - g r a y  ( 5 Y  4 / 1 )  t o  o l i v e - b l a c k  (5Y 
2 / 1 ) ,  v e r y  f i n e l y  c r y s t a l l i n e ,  v e r y  dense ,  w i t h  many 
t h i n ,  mos t ly  h o r i z o n t a l ,  brownish-gray ( 5 Y R  4 / 1 )  
laminae t h r o u g h o u t ,  b u t  more pronounced s t a r t i n g  a t  
4315.0 f e e t . . . .  ........................................... 4 2 8 5 . 3 - 4 3 3 2 . ~  

Anhydr i t e ,  same as u n i t  4285.3-4332.0 f e e t ;  c o n t a i n s  
many c l o s e l y  spaced t h i n ,  m o s t l y  h o r i z o n t a l  ( h u t  few 
wi th  approx ima te ly  5" d i p )  , brownish-gray (5YR  4 / 1 )  
laminae th roughou t ;  laminae are  spaced i n t o  s l i g h t l y  
wavy bands 0.2-0.6 i nch  t h i c k  from 4366.0-4370.0 f e e t . .  .. .4332.0-4381.3 

Anhydr i t e ,  o l i v e - g r a y  (5Y 4 / 1 )  and o l i v e - b l a c k  ( 5 Y  
2 / 1 ) ,  l amina ted  wi th  brownish-gray ( 5 Y R  4 / 1 )  t i n t ,  
v e r y  f i n e l y  c r y s t a l l i n e ;  c o n t a i n s  a m o t t l e d ,  rounded 
I I  fragment" from 4400.4-4400.7 f e e t ;  0.2 i nch  band of  
brownish-gray (5YR  4 / 1 )  a n h y d r i t e  a t  4398.6 f e e t . .  ....... .4381.3-4432.0 
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Anhydri te ,  ol ive-gray (5Y 4/1)  and o l ive-b lack  (5Y 
2 / 1 ) ,  laminated wi th  brownish-gray (5YR 4 / 1 ) ,  f i n e l y  
t o  very f i n e l y  c r y s t a l l i n e ;  brownish-gray (5YR 4/1)  
laminae a r e  g e n e r a l l y  ca lcareous ;  laminae i n  4461.0- 
4483 .O foot  zone a r e  gene ra l ly  t h i c k e r ,  g r e a t e r  t han  
0 . 2  inch and less  than 0.4 inch t h i c k ,  above 4461.0 
fee t ,  laminae a r e  0.04-0.2 inch t h i c k ;  minor o i l  
seeping out of rock i n  lower 3 f e e t ;  probable open 
f r a c t u r e s  a t  4478.4, 4482.4, and 4482.9 f e e t ,  d ipping  
5-15 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . 4 4 3 2 . ~ - 4 4 8 3 . 0  

Anhydrite,  same as u n i t  4432.0-4483.0 f e e t ;  b lu i sh -  
gray (5Y 4/11 ,  s l i g h t l y  do lomi t i c ;  cont inuous 0.4-0.6 
inch t h i c k  s i l t  bands a t  4484.3 and 4484.4 f e e t  with 
18" and 30" i n t e r s e c t i n g  d i p s ;  con ta ins  r e c r y s t a l l i z e d  
anhydr i t e ,  t r a n s l u c e n t  with l igh t -b lu ish-gray  (5B 7 /1)  
t i n t ,  0.3-1.0 foot  t h i c k ,  with s e c t i o n s  having a 
nodular appearance of 0.4-1.6 inch diameter rounded 
brownish-gray (5Y 4/11 " c l a s t s "  surrounded by 
bituminous lamina t ions ,  o r  as  homogeneous b a n d s . . . . . . . .  

Anhydri te ,  light-medium-gray (N6) and l igh t -b lu ish-  
gray (5B 7 / 1 1 ,  very  f i n e l y  c r y s t a l l i n e  and laminated 
i n  upper 0.5 f o o t ;  r e c r y s t a l l i z e d ,  dense and nodular  
i n  lower 3.9 f e e t ;  pale-red (5R 6 /2 )  o u t l i n e s  around 
nodules;  con tac t  a t  base with ca l ca reous  s i l t  i s  
angular  and c u t s  across laminae of siltstone ........ 

.4483.0-4531 .o  

S i l t s t o n e ,  grayish-black (N2), some  laminae of l i g h t -  
o l ive-gray  (5Y 5/2)  seen on ou t s ide  of co re  but no t  
apparent  i n s i d e ;  ca l ca reous ;  o i l  seep on ho r i zon t  a1 
laminae a t  4538.2 f e e t  and on v e r t i c a l  hea l ed  f r a c t u r e  
from 4537.8-4538.2 f e e t ;  c o r e  most ly  ve ry  t h i n l y  
laminated but  3538.4-3539.8 f e e t  are t h i c k e r  (0.4-1.6 
inch)  bands of b l ack  (Nl) sha le ;  b l ack  (N1) s h a l e  
bands 0.1-0.4 inch t h i c k  a l s o  a t  4563.7, 4565.1, 
4565.6, 4566.0, 4566.5, 4567.6, 4567.9, and 4568.2 
f e e t ;  laminae d ips  range from h o r i z o n t a l  t o  5 " ;  c o r e  
p a r t s  r e a d i l y  along laminar boundar ies . . . . . .  ........... 

... 4 5 3 1 . 0 - 4 5 3 5 . 5  

4535.5-4582 .P: 

S i l t s t o n e ,  ol ive-gray (5Y 4/11 t o  o l ive-b lack  (5Y 
2 / 1 ) ,  ca l ca reous ,  f a i n t l y  laminated wi th  grayish-black 
(N2) s h a l e ;  l igh t -o l ive-gray  (5Y 5/21 rounded, 
i r r e g u l a r  l imestone c l a s t  a t  4586.5 f e e t ,  1 . 2  inch 
wide and 0.8 inch long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4  5 ~ 2 . 2 - 4 5 8 4 . ~ ?  
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Limestone,  l i g h t - o l i v e - g r a y  (5Y 4/21, and s i l t y  
l i m e s t o n e ,  o l i v e - b l a c k  (5Y 2 / 1 1 ,  a t  i r r e g u l a r  
i n t e r v a l s  of  0.2-1.5 f e e t ,  v e r y  f i n e l y  c r y s t a l l i n e ;  
numerous wavy g r a y i s h - b l a c k  (N2) s h a l e  laminae 
th roughou t  , 0.04-0.16 i nch  t h i c k  and c a l c a r e o u s  on 
p a r t i n g  s u r f a c e s ;  g r a y i s h - b l a c k  (N2) rounded,  s i l t y  
l imes tone  c l a s t s  a t  4587.8, 4606.4 and 4609.7 f e e t ,  
0.4-1.2 i nch  d i a m e t e r ,  i n  l i g h t - o l i v e - g r a y  (5Y 5 / 2 1  
l i m e s t o n e ;  d i s c o n t i n u o u s  f r a c t u r e  f i l l e d  w i t h  
c a l c a r e o u s  s i l t  a t  4603.3 f e e t ,  w i t h  l a r g e s t  
d i sp l acemen t  0.08 i n c h ,  d i p s  5 3 " ;  numerous medium- 
l i g h t - g r a y  (N6) l i m e s t o n e  nodu les  from 4611.4-4611.9 
f e e t ,  v e r y  i r r e g u l a r ,  less t h a n  0.04-1.0 i nch  i n  
d i a m e t e r ,  r e c r y s t a l l i z e d  ............................ 

DEPTH INTERVAL 
( I N  FEET) 

4584 7-4613 .3 

Limestone,  o l i v e - g r a y  ( 5 Y  4 / 1 )  t o  l i g h t - o l i v e - g r a y  ( 5 Y  
4/21, s i m i l a r  t o  u n i t  4584.7-4613.3 f e e t ,  v e r y  f i n e l y  
c r y s t a l l i n e ,  some s i l t ;  s i n u o u s ,  brownish-black ( 5 Y R  
2 / 1 1  d i s c o n t i n u o u s ,  s h a l y  l aminae ,  0.04-0.12 i nch  
t h i c k  ..................................................... 4613.3-4614.2 

S h a l e ,  g r e e n i s h - b l a c k  (5GY 2 / 1 1 ,  c a l c a r e o u s ,  d i p p i n g  10"..4614.2-4614.3 

S i l t s t o n e ,  o l i v e - g r a y  (5Y 4/11, i n  p a r t s  g r a d i n g  t o  
v e r y  f ine -g ra ined  s a n d s t o n e ;  c o n t a i n s  f a i n t  h o r i z o n t a l  
s h a l y ,  o l i v e - b l a c k  (5Y 4/11 laminae;  f i n e l y  
c r y s t a l l i n e  l i m e s t o n e  "nodules" 0.4 i nch  i n  d i a m e t e r ,  
t end  t o  be e l o n g a t e d  h o r i z o n t a l l y  from 4616.3-4617.0 
feet......................................................4614.3-4622.8 

Limestone,  l i g h t - o l i v e - g r a y  (5Y 5 / 2 1 ,  v e r y  f i n e l y  
c r y s t a l l i n e ;  c o n t a i n s  d a r k e r  o l i v e - g r a y  (5Y 3/21 s h a l y  
wavy and d i s c o n t i n u o u s ,  l aminae ,  l y i n g  p redominan t ly  
h o r i z o n t a l l y ;  s i l t y  i n  p a r t s ;  t races  of ye l lowish -g ray  
(5Y 7/21 f o s s i l  f r agmen t s ,  0.04-0.2 i nch  i n  d i a m e t e r ;  
some f i n e l y  c r y s t a l l i n e  l i m e s t o n e  n o d u l e s ,  0.4-0.8 
i nch  i n  d i a m e t e r  .......................................... 4622 8-4633 .3 

S h a l e ,  o l i v e - b l a c k  (5Y 2/ 1 1 ,  c a l c a r e o u s  ................... 4633.3-4633.4 

- 9 2 -  



................ 

TABLE 3 
(Continued)  

LITHOLOGIC DESCRIPTION 

Sandstone,  dark-green (5GY 4/11 ,  v e r y  f i n e - g r a i n e d ,  
e q u i g r a n u l a r ,  s l i g h t l y  f r i a b l e  , s l i g h t l y  c a l c a r e o u s ,  
predominant ly  mass ive ,  but  some grayish-b lack  (N2),  
s h a l y  fragment s and broken s h a l y  laminae,  p o s s i b l y  
b i o t u r b a t e d ;  4639.2-4642.2 f e e t  i s  more mass ive ,  
c o n t a i n i n g  fewer s h a l e  f ragments . .  ................... I .  

DEPTH INTERVAL 
( I N  FEET) 

4633.4-4663.5 

Sandstone,  s i l t y ;  c o n t a i n s  f a i n t ,  h o r i z o n t a l ,  g r a y i s h -  
b l a c k  (N2) laminae 0.04-0.12 inch t h i c k ;  laminae more 
abundant from 4680.0-4680.6 f e e t .  ......................... 4663.5-4678.5 

S i l t s t o n e ,  l i g h t - o l i v e - g r a y  (5Y 6 / 1 ) ,  w e l l  
conso 1 i d a t  ed , s l i g h t l y  c a l c a r e o u s  , homogeneous , 
s l i g h t l y  sandy; c o n t a i n s  i r r e g u l a r  i n t e r v a l s  0.2-2.1 
f e e t  t h i c k ,  of sands tone ,  same a s  u n i t  4633.4-4663.5 
f e e t  ...................................................... 4~78.5-4714.9  

Sandstone ( 6 5 % ) ,  l i g h t - g r a y  (N7) t o  medium-gray (N5),  
v e r y  f i n e - g r a i n e d ,  subrounded t o  rounded, c a l c a r e o u s ,  
p o o r l y  c o n s o l i d a t e d ;  c o n t a i n s  c a l c a r e o u s ,  s o f t ,  l i g h t -  
g r a y  (N7), s i l t s t o n e  ( 3 5 % ) ;  t r a c e  of s i l t y ,  v e r y  
f i n e l y  c r y s t a l l i n e ,  o l i v e - g r a y  (5Y 4/11 t o  o l i v e - b l a c k  
(5Y 2/11 l i m e s t o n e .  ....................................... 4714.9-4727.9 

Sandstone ( 9 0 % ) ,  same as u n i t  4714.9-4727.9 f e e t ;  
s i l t s t o n e  ( l o % ) ,  same as u n i t  4714.9-4727.9 f e e t ;  
t r a c e  of l i m e s t o n e ,  same as u n i t  4714.9-4727.9 f e e t  ....... 4727.9-4731.9 

............................................................ 4731.9 T.D. 
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4.0 HYDROLOGY 
Several drill-stem tests and hydraulic tests were performed in AEC 7 

during the month of March 1974. The tests were performed and analyzed by 
G.A. Dinwiddie of the U.S. Geological Survey and the summary of results 
are reported in a memo from G.A. Dinwiddie to W.S. Twenhofel, July 10, 
1974. The hole condition was open-hole to a total depth of 1006' below 
land surface. 

Drill-stem tests were conducted across the Magenta and Culebra Dolo- 
mites and the Rustler-Salad0 Interface. The test across the Magenta esti- 
mates a water level of 486' below land surface (uncorrected) and a yield 
of 0.15 gpm. At the Culebra horizon a water level of 610' below land sur- 
face (uncorrected) and a yield of 0.15 gpm were determined. The Rustler- 
Salado test produced a depth to water of 838' below land surface (uncor- 
rected) and a yield of 0.04 gpm. 

A slug-test performed over the whole section, (41 to 1066') resulted 
in a transmissivity of 0.04 ft/day of the "saturated" section. 

In 1979, drill-stem tests were conducted by the USGS in the Salado and 
Castile Formations and in the Bell Canyon sands. The tests conducted in 
the Bell Canyon sands produced the only pressure response which could be 
attributed to a fluid-bearing zone. Hydraulic conductivities of 4 ~ 1 0 - ~  
ft/day were estimated (J.W. Yercer, 1983, in preparation). 

5.0 REMARKS 

The initial drilling by ORNL in 1974 did not reveal the structural 
problems later encountered by Sandia in ERDA 6. It appears that the 
initial drilling was stopped in an anhydrite bed which was believed to be 
the basal unit of the Castile. Deepening revealed a probable repeat. 

Further testing of borehole plug properties in AEC 7 will be carried 
out by Sandia. 

-94- 
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LITHOLOGIC AND GEOPHYSICAL LOGS OF AEC-7 

E X P L A N A T I O N  
WELL RECORD 

POTASSIUY. YAWSICJU I D 1  
SOWY. AN0 CALCWU SALTS 

\,., L T Y P  ZIS-., 32E- 
, ,,, ,, ,,," -2038 97' F N L  8 2037 26' FEL _ 

SILTSTONE - 
POLYHALITE 

0 . 0 .  e ~ u m t v  LEA NEW MEXICO 
. W E S I T E  I I I B  

N S -NO SAMPLE I 1  
(CORE OR CUTTINGS) 

V I S  

I 1  

cn 
CL 

1-1 SANDSTONE DOLOMITE =\ ANHYDRITE 

GYPSUM 

CALICHE /L I  MESTONE 

# f O I I S I C I L  L W S  tB4 D V :  
DF IESYR ATLAS 

MUD TYPE (3926  - 45801 I COMMENTS ON DRILLING FLUID IN REYPFIKS C O C W  TAKEN FROM DAILY DRILLIN; REeaBI 

MUD TYPE (4580-4731.9'TD) 
- SALT __ GEL SALT GEL,MYLOGEL,lRONlTE, 

HOLE DEVIATION GIVEN IN 
DEGREES AND MINUTES 

G A M M A  R A Y  
20 APl I C D  

1P1 I t l T S  

BULK D E N S I T Y  

C l I I I / L t  

P O R O S I T Y  

L l I t S l D l t  C D l P t l S l l t B  l t n m l  PDtDS111  I 

111 I I t 1  

BIDS 

DRILL IWC TIME 

KELLY BUSH 
12 2 
6 2  ARIIFCAL 

B.2 
9.2 EoLlPN s 

MESCPilEF 
CALICHE 

-. - 

NO DATA 0-1000 FEE7 

33 0 

I I I I I I  

AT 5 0 0  FEET 

. I  I l l 1  

9 7 - 9 8  





0
0

1
-6

6
 

11-I- -3
-1

 

-F
 

-=- 

i
 

i
 

I 
8;1 

I 

$
Ill8

 
111 

03 / IdV
 

02 

AV11 VW
W

V3 

Z
llB

W
 

EL6 

Ill all 
ow

1 

s tz 

601 BW
 8 €0 

m
o

ll 
O

SL 

!01 w
 

089 

a
m
 

sffi 

01 BW
 

s 11; 

X
B

W
 

OL6 

s 98 
€
0
1
 ow t IL 

01 
aw 

sasi 

O
IB

ll 
B

S
Z

l 

9
 OO( 

E
m

 

M
X

W
3

P
I 

3
1
 1W

OlOC 

2 ZL6 
vw

3
in

: 

0
 L

91 

L(3w13*( 
311w

oxx 
V

IN
3D

V
'r 

s €E
l 

0
 SL5 

S
I1

1
 

'3
1

1
1

1
 111 





1 
BU

LU
 D

EN
SI

TY
 

I 
DR

IL
LI

NG
 T

IM
E 

1 
1 

~ 
CA

MB
IA

 R
AY

 
EO
 A

F
'I

 /
 C

D 

I 
c1

11
s;

cc
 

a 
I a

a 
2 

i-
 

12
.a

 
2.

5 
5 

IO
 

15
 
x
)
 2

5 
1
 

I 
1 

1
8

9
 

M
E 

11
7 

9
5

6
 

M
B 

ll
E

 

19
8 

M
E 

11
9 

6
1

5
 

y
8

1
2

 

6
8

5
 

u
B

1
z 

36
 2

 
U

lc
N

 A
M

iY
D

R
Il 

15
 0

 

14
 8

 
31

 
M

E
 1
23
 

5
5

 

mE
 1

2
4

 
)5

5
 

31
 0

 
M

E
 1

26
 

eo
 

m
 Iz

a,
 

13
9 

M
E

12
9 

1 
-
 
L
 ....
 

' : - 
-

-
~

 
t--

 

I
 

5
 

4
 

c
 

t 
i' 

+=
= 

I 
13

5 
M

E
 13

1 

11
90
 

m
13

2 

i7
5

 
M

E 
13

3 

37 
0
 W

B 
13

4 
SD

 

I
O

 M
B

 1
36

 

=
=
-
 

1
0

1
-1

0
2

 





CP
hl

hl
D 

RA
Y 

2
0

 P
P

I I
 C

D
 

1
*1

 
U

lI
ll

S
 

I 
I I

1
 

IO
0 

'2
6

7
5

 
M

E
 1

39
 

'3
02

 8
 MB

 1
40

 
31

4 
2 

'3
6

4
5

 
M

e1
41

 

'4
00
 2 

,a
5 

M
E

14
2 

!4
5
3
0
 

3
5

5
6

 
ME

14
3 

52
0 

0 

CO
W

DE
N 

A
N

H
Y

D
R

IT
E

 

'5
39

 0
 

L
 

PO
RO

SI
TY

 
3

"
 

0
 

BU
LK

 
DE

NS
IT

Y 
D

R
IL

LI
N

G
 T

IM
E 

I.
@

 
1

.1
 

I 

1 

1
0

3
-1

0
4

 





9
0

1
-s

o
 L

 

I
l

l
 i
 

S
b.

 
13

33
 C
OS

€ 
1
 

N
O

U
VI

A
3J

 3
1C
 

0
 O

IE
S 

I
 

c m L 
bl

O
E

 

-
 

t 
1
'1

 
I 

ai
l1

 





801-LO1 

l-t--tf--- 

> 

I I 

I 

I 
r 

m 
-I 

r( 

.- 
e et ee2 e1 e2 e 





~~
 

B
E

LL
 

CA
NY

O
N 

F
M

 
C

A
ST

IL
E 

FM
 

I 

-
 

e
 

e 
- 

-
 

P
 

w 
" 

R
E

E
F 

L
A

N
A

B
 

T
A

L
U

S
 

f 
$

2
 

A
A

Y
P

Y
 

S
A

X
S

lU
E

 
FO

R
D

 
SN

A
LE

 
SA

N
D

ST
O

N
E 

3 
L

IN
E

S
T

W
E

 

'1
 

e w
 x 

A
N

H
IW

IT
E

 I
 

W
 

M
 E W

 
x
 

u
, 



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

APPENDIX A 

I JUSTIFICATION 

I 
, '  

I 



INT'RODUCTION To APPENDIX A, JUSTIFICATION 

Nemoranda or documents specifically covering the original justif ica-. 
tion by ORNL for drilling M C  7 are not available. Deepening the borehole 
took place under the borehole plugging program. The test program objec- 
tives are contained in the following document: 

Christensen, C.L., 1979, Test Plan, Bell Canyon Test, WIPP 
Experimental Program, Borehole Plugging: SAND79-0739, 
Sandia National Laboratories, Albuquerque, NM 87185. 

As this document is already published, the material will not be 
reproduced here. 
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DRILLING AN2 TESTING PLAN 
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INTRODUCTION To APPENDIX B 

DRILLING AND TEST PLAN 

There is no d r i l l i n g  and test  plan a v a i l a b l e  covering t h e  init ia:L 
d r i l l i n g  of AEC 7 by ORNL. AEC 7 was deepened under t h e  borehole plugginq 
program. The d r i l l i n g  and test p lan  are no t  repeated here  as they are 
contained within t h e  following document. 

Christensen, C.L., 1979, T e s t  Plan,  B e l l  Canyon T e s t ,  WIPP 
Experimental Program, Borehole Plugging: SAND79-0739, 
Sandia National Laborator ies ,  Albuquerque, NM 87185. 
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INTRODUCTION TO APPENDIX C, HOLE HISTORY 

The hole history is a document provided soon after completion of the 

borehnle, and it summarizes the relevant information on the daily log kept; 

bv the contractor. 'The hole history is not edited to ensure conformance 

in every detail with later information developed for previous chapters, 

Further information may be obtained as necessary through examination of 

the original daily time logs. 
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FENIX & SCISSON, INC. 

HOLE HISTORY DATA ADDITIONAL WORK 

J u l y  22, 1980 Data Sheet Rev is ion  

W. 0. No. I. D. No. AEC #7  - ~ ~ 

r O L E  No. 
- 

i E  - R: Sandia Lab T Y P E  E x p l o r a t o r y  
,>TATION:  N~~ llexi co COUNTY : Lea A R E A :  Bel 1 Canyon 
i H F A C E  COORDINATES: 2034.941 FNL 2035.261 FELf GROUND E L E V A T I O N :  * 
1G ON LOCATION.  SPUDDED: 2-1 5-79** 

- 

Recompleted: 5-6-79 __- 

' R C i J L A T I N G  M E D I A :  S a l t  base mud 
:<,. a i  C O M P R E S S O R S  a S IZE:  

BORE H O L E  RECORD C A S I N G  R E C O R D  

FROM TO S I Z E  I. D. WT./F 1. W A L L  GRADE CPL 'G  FROM TO CU. F T .  CMT. 
__ 

__I. 0 '  40 ' 1 7- 1 / 2 "  1 2.71 5" 48# H-40 0 '  40 '  

40 '  1016' 12-1/4" 8.017" 28# H-40 0 '  1016' 

-. __ __ 016'  4734' 7-7/8" 
I T 

,TAL  D E P T H :  4734' M A N D R E L  D E P T H  P L LJ GS: 

. t 4 Y :  

- _____ - 

GGING D A T A  Page 19 1 SURVEYS P A G F  I CORlNG P A G t  19 
,TTOM H O L E  COORDINATES R E F E R E N C E  

--___ . ___l__l___ 

N O N - O P r R A T I O N A L  T IME O P E R A T I O N A L  D E L A Y  T IME WORKING T IME 

,c  Rtg up 8 down d a y s  Equipmei i l  Repai r  __ d a y s  D r a l l ~ n g  T m e  ~ d a y s  

___ d a y s  Operational Deloy T lme  

__ d a y s  - d a y s  
I 

T O T A L  E L A P S E D  TIME -- d o i s  9 T A L  ___. d a y s  T O T A L  

c ~ ~ ~ ~ K S :  * L o c a t i o n  o f  brass monument: 2038.97' FNL, 2037.26' FEL, Sec. 31, T Z l S ,  R32E. 

.____ ** O r i g i n a l l y  d r i l l e d  ~ by Union Carb ide i n  1974. 

- .___ 

- 
E l e v a t i o n :  3655.54 ' .  

R i g  No. Nome T y p e  
. __ ____ __ - 

.- Depths shown-.are f rom k e l  __ l y  bush ing  14 Verna D r i l l i n g  Co. 4%00 day 5 

e l e v a t i o n s  12.2' above ground l e v e l  e l e v a t i o n .  (Time t o  c l e a n  o u t  and recomplete d a y s  -___-- __-. 



Grs 
ADDRESS REPLY TO: ADM-4192 

May 14, 1930 

M r .  R .  D. S t a t l e r  
Department 1 1  33 
Sandia L a b o r a t o r i e s  
P .  0. Box 5880 
Albuquerque, fJM 871 15 

CARLSBAD I-/OLE H I S T O R I E S  

FENlX 8c SCISSON, INC. 
P.O. BOX 15408 

LAS VEGAS. NEVADA 891 14 

702/734-348 1 

Enclosed i s  t h e  o r i g i n a l  h o l e  h i s t o r y  on t h e  r e c o n p l e t i o n  o f  AEC i:7 f o r  j ' o u r  
d i s t r i b u t i o n .  

J A. CROSS, MArWGER 
&LhS VEGAS CRANCH 

WDS : s jw  

Enc losu re  

Cop ies :  F & S / C a r l s b a d ,  w/enc l .  ( 2 )  
W. D. Suthe r land ,  F&S/LVO, w /enc l  . 
C e n t r c l  F i  l ?s /F le rcury ,  w/enc l  . 
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FENIX 8. SCISSON, INC. 

HOLE HISTORY DATA ADDITIONAL W O R K  
A T E : -  May 14, 1980 _- 

I. D. No.: W. 0. No.: 

T Y P E  H O L E :  

____ __ AEC #7 I__-.---- --___ * O L E  No.: 

.i.R: 

!)CATION: New Mexico COUNTY:  

-. 

E x p l o r a t o r y  Sandia Lab 
AREA,  

GROUND E L E V A T I O N :  * 
Lea B e l  1_m.!?L!&!l____.______ 

J ' ~ A C E  COORDINATES:  2034.94' FNL, 2035.26' FEL* - .___ __.___.- __ 

Recompleted: 5-6-79 ___- 

._I_ - 

' G  ON L O C A T I O N .  SPUDDED: 2-15-79** 
__- _. 

________-- R C ~ J L A T I N G  MEDIA: S a l t  base mud 
,.). o f  COMPRESSORS a S I Z E :  

B O R E  H O L E  RECORD C A S I N G  R E C O R D  

TO CU. F T .  CMT. I. D. W T. I'F T. W A L L  GRADE CPL 'G  FROM 
__ . 

FROM TO S IZE 
.- 

0 '  40 ' 1 7- 1 /2"  1 2.7 1 5'' 48# H-40 0 '  40 '  
.- 

40 '  1016'  12-1/4" .-- 8.017'' 28# H- 40 0' '01't 

____-___.-.- 1016' 4734'  7-7/8" 

I 
, T A L  D E P T H :  4734'  M A N D R E L  GEPTH PLUGS: 

! N K .  

____-__. __ - - I___. 

, , G I N G  D A T A  Page 19 1 S I J e V E Y S  PAGE CORlNG P A S k  19 
) 'TOM H O L E  COORDINATES R E F E R E N C t  

-- . _--- 

:,ley - days W. 0. Equipment days  To ta l  . d a y *  

(I! I) 9 __ days Totul  Suspended Time __  days 

d a y s  do) 5 ..,el, I -. d a y s  Non-Operotioriol Tome 

_- days 

_. .-. 

_-.- ____- _-____--- 

__-__I- 
. . _ _ _ _ _ _ ~ -  

d a Y __ ,jays Operational Delay Ttme 

-----days T O T A L  E L A P S E D  TIME __ doya J T A L  T O T A L  

' M A R K S  * L o c a t i o n  of  b r a s s  monument: 2038.97' FNL, 2037.26' FEL, Sec. 31, T21S, R32E. 

____ __ -_ E l e v a t i o n :  3655.54' -_ - I-- 

** O r i g i n a l l y  ___ d r i l l e d  _.____.____I by Union Carb ide  _- 

Depths shown a r e  f r o m  k e l l y  b u s h i n g  ____ ._ __ ._____I 
e l e v a t i o n s  12 .2 '  above permanent datum 
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2-1 5-79 

2-1 6-79 

3-1 9-79 

3-20-79 

3-21 -79 

3-22-79 

Depths repo r ted  are  from K e l l y  bushing e l e v a t i o n  (KB) 12.2' 
above ground 1 eve1 e l e v a t i o n  (GL) un less  o therw ise  noted. 

Ran USGS f l u i d  probe, water l e v e l  a t  626'  (GL). 
w i t h  b r i n e  water (42 b a r r e l s ) .  

F l u i d  l e v e l  a t  160' (GL), l o s t  f l u i d  a t  an average r a t e  o f  8 '  
per  hour. Cut o f f  e x i s t i n g  casinghead and welded a Gu l fco  
10'' s e r i e s  900, 3Q00# casinghead on t h e  8-5/8" O.D. cas ing.  
Top o f  casinghead 1 ' '  below GL. 

F i l l e d  ho le  

Moved i n  Verna D r i l l i n g  Company's r i g  #14 and r i gged  u p .  

Made up d r i l l i n g  s t r i n g  c o n s i s t i n g  of 7-7/8" rock  b i t ,  20 
6-1/4" d r i l l  c o l l a r s  and 4-1/2" d r i l l  p ipe.  Ran i n  ho le  and 
tagged f i s h  a t  991 ' .  
b r i n e .  
f i s h  w i t h  4000t weight,  f i s h  appeared t o  be centered i n s i d e  
t h e  8-5/8" O.D. casing. Made up 7-1/2" O.D. overshot  w i t h  6" 
Bowen j a r s  and 5-3/4" bumper sub. 
f i s h .  Made several  a t tempts t o  unseat packer, no movement 
i nd i ca ted .  Pu l l ed  ou t  o f  ho le,  no recovery.  Made up 7-3/4" 
O.D. x 6-1/2" I . D .  m i l l i n g  t o o l ,  o v e r a l l  l e n g t h  o f  t o o l  was 
13.15' .  M i l l e d  over f i s h  and p u l l e d  o u t  o f  hole.  Made t r i p  
w i t h  t h e  overshot and j a r r e d  on f i s h .  

C i r c u l a t e d  and cond i t ioned ho le  w i t h  
Made t r i p  w i t h  a 7.5" O.D. impression b lock  and tagged 

Ran i n  ho le  and worked over  

Recovered 1.37' o f  2-3/8" O.D. tub ing .  Made 2 t r i p s  w i t h  t h e  
m i l l i n g  t o o l  and overshot.  
o u t  o f  hole.  

Jar red  on f i s h  each t ime  and s t a r t e d  

Recovered TIW packer, s l i p s  and p a r t  o f  rubber  element had been 
m i l l e d  away. 
c i r c u l a t e d  hole,  recovered 3 p ieces o f  a p e r f o r a t i n q  gun and 
piece o f  packer s l ip .  Ran Baker 493 retrievable packer i n  the 
h o l e  on 4-1/2" d r i l l  p i p e  and s e t  a t  816' .  F i l l e d  annulus w i t h  
water.  F i l l e d  d r i l l  p ipe  w i t h  water  and broke down p e r f o r a t i o n s  
from 924' t o  934' and 884' t o  894'  w i t h  water a t  a r a t e  of  3 
b a r r e l s  per  minute w i t h  350 p s i .  
b a r r e l s  o f  f r e s h  water. Pressured up on annulus t o  500 p s i .  
Squeezed p e r f o r a t i o n s  us ing  Dowel1 w i t h  50 ( 5 9 f t 3 )  sacks of 
c l a s s  H cement w i t h  2% f r i c t i o n  reducing a d d i t i v e  and 2% 
f l u i d  l o s s  a d d i t i v e  fo l l owed  by 100 sacks (105 f t 3 )  o 
cement and 2% calc ium c h l o r i d e ,  No pressure b u i l d  up w h i l e  
pumping cement, Displaced cement i n  stages g r a d u a l l y  b u i l d i n g  up 
pressure and l e t t i n g  pressure s t a b i l  i z e  a f t e r  pumping ceased. 
Pumped i n  300 sacks (105 f t 3 )  o f  c l a s s  H w i t h  2% c a l c  urn c h l o r i d e .  
Disp laced cement f n  stages t o  a f i n a l  pressure of 350 p s i .  
1 eased pressure. 

Ran 7-1/2" O.D. magnet i n  t h e  h o l e  t o  1003' and 

Disp laced d r i l l  p i p e  w i t h  12 

c lass  H 

Re- 
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3-23-79 

3-24-79 

3- 25- 79 

3-26-79 

3-27-79 

3- 28-79 

3-29-79 

Reversed out  d r i l l  p i p e  w i t h  brine. Released packer and 
pul led o u t  o f  hole.  
hours. 
849 ' . 

Waited on cement from 0215 t o  2230 
Ran 7-7/8" b i t  i n  the hole  and tagged cement a t  

D r i l l e d  o u t  cement from 849' t o  973' and cleaned o u t  t o  
1002' .  P u l l e d  d r i l l  pipe leaving 1 s tand i n  the hole.  
Closed blow out  preventer rams around d r i l l  cipe and 
pressured u p  t o  1700 psi f o r  15 minutes. 
wash over pipe w i t h  7-3/4" O.D. x 3-1/2" I.D. m i l l i n g  
shoe on bottom. Ran i n  hole  and tagged Hal l ibruton SV E2 
d r i l l  packer a t  1002.20' and mi l led  t o  1002.84'. Pulled 
o u t  of hole  and ran 7-3/8" O.D. overshot .  Tagged f i s h  a t  
1002' and worked t o  1002.60'. Jarred on f ish and lowered 
t o  1005' without tak ing  weight. Pulled out  of hole ,  no 
recovery. Made trip w i t h  overshot t o  fish a t  1111.03' ,  
no recovery. 

Picked u p  7-5/8" 

Ran wash over pipe and shoe i n  the  hole  and pushed f ish 
t o  1579.5' and m i l l e d  t o  1580'. La id  down wash p ipe ,  
recovered 3 packer element rubbers and 8.5" of f i s h i n g  neck. 
Made trip w i t h  overshot ,  no recovery.  Ran 6-3/4" b i t  i n  the 
hole  t o  a ledge a t  1580' and fish a t  1589 ' ,  pushed f ish 
t o  2949' .  

Pushed f i s h  t o  3812'. Star ted d r i l l i n g  on f ish.  Mixed s a l t  
base mud a t  3871'. D r i l l e d  on f ish t o  3919' .  Pulled o u t  
o f  hole and ran Birdwell gamma and c a l i p e r  too l  i n  the hole  
t o  2155', tool  hung u p  a t  2040' and 2056' both going i n  and 
coming out  of the hole.  Ran 6-3/4" b i t  i n  the hole ,  cleaned 
o u t  br idge a t  2039' and worked t o  3919'. 
condi t ioned mud. 

Mixed mud and 

Continued condi t ioning hole  and working b i t  from 3919' t o  
3800', pipe hanging u p  a t  3860'. Pul led o u t  of hole .  
Ran Birdwell c a l i p e r  and incl inometer  logs ,  Ran 7-7/8" 
b i t  i n  the hole t o  t i g h t  p lace  a t  3830' and reamed t o  3919'. 
Pulled u p  t o  3480' and reamed t o  3919' severa l  times. 
Ci rcu la ted  and condi t ioned mud. 

Reduced mud v i s c o s i t y  and condi t ioned mud. Pulled b i t  i n t o  
cas ing  and  b i t  dragged from 1730' t o  1850' .  Worked thru 
t i g h t  place u n t i l  hole  was c l e a r .  Waited on hole  f o r  2 
hours and ran b i t  t o  3919' .  Pul led out  of hole  and b i t  
dragged s l i g h t l y  from 1700' t o  1850'. Ran j u n k  basket i n  
the  hole  and mi l led  on j u n k .  

Changed out  preventer ranis and ran 2-3/8" O.D., 4.70#, EUE, 
N-50 t u b i n g  i n  the hole  t o  3018.86' t o  blow f l u i d  out  of 
the hole.  Pumped 50,000 f t 3  of nit rogen down the annulus 
a t  1050 psi ,  broke back t o  950 psi  a t  1250 cubic  f e e t  per 
minute (cfni). Pumped 277,000 f t 3  down the tubing a t  1250 
cfm a t  s t a r t  and increased t o  2000 cfm. Shut i n  for 2 hours 
wai t ing  on n i t rogen  and pumped 160,000 f t 3  down the t u b i n g  

. 
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3-29-79 ( C o n ' t . )  

a t  1250 cfm and increased t o  2000 cfm a t  1500 psi .  
Released pressure on tubing and casing.  

3-30-79 Ran USGS f l u i d  probe, f l u i d  leve l  a t  2016' .  Ran 1'' 
O . D .  co i l  t u b i n g  inside the 2-3/8" O.D.  t u b i n g  t o  2500' .  
Establ ished a pumping r a t e  and pressure and blew f l u i d  
o u t  of the hole  t o  2500' ,  2775' and 3000'. Pul led 1 "  
O.D. tubing and re leased  pressure on hole. Rigged u p  
Dresser A t  1 as .  

3-31 -79 

4-1-79 

4-2-79 

4-3-79 

4-4-79 

4- 5- 79 

Ran f l u i d  probe, f l u i d  level  a t  2862'. Pulled 2-3/8" 0.0. 
t u b i n g .  Pressure t e s t e d  20 j o i n t s  of the tubing.  Ran 
t u b i n g  back i n  the hole  t o  3021'. Ran Dresser At las  f l u i d  
probe, f l u i d  leve l  a t  2826'. Pulled o u t  of hole .  Made 
u p  Lynes i n f l a t a b l e  packer w i t h  139.58' o f  2-3/8" O.D. 
tubing on bottom, one pup j o i n t  per fora ted .  Ran i n  the 
hole  w i t h  two 1/4" p l a s t i c  a i r  l i n e s  taped t o  the outs ide  
of the 2-3/8" O.D. tubing and connected t o  the packer. 
Set packer a t  976.59' .  

Permeabili ty t e s t  could not performed. 
on packer and tested hole.  
along w i t h  a i r  l i n e s  and set packer. 
p ressure  and tested formation. 

Released pressure 

Monitored down hole 
Lowered packer t o  2521.91' 

Reset packer a t  2097' and t e s t e d  formation. Reset packer 
a t  1982' and tested formation. Released pressure and l a i d  
packer. Ran t u b i n g  back i n  the hole.  Ran Dresser Atlas  
f l u i d  probe, f l u i d  leve l  a t  2695'. Laid down tubing.  

Changed out  preventer rams f o r  4-1/2" d r i l l  pipe. Ran in 
hole wi th  a Reed junk basket on top o f  a Globe  basket. 
Washed 3 '  t o  bottom and worked over  j u n k ,  Globe basket  was 
f u l l  of small p ieces  of i r o n ,  2-1/4" x 1 '  angle  i ron  and 
a 1-1/4" x 12'' b o l t  and n u t .  
a s t a b i l i z e r  on top  of  the d r i l l  c o l l a r s .  

Ran baskets back i n  hole  w i t h  

Hade 2 trips w i t h  baske ts  and recovered small pieces of 
i ron  and p a r t  of c o r e  cut by the Globe basket.  
w i t h  a 7-7/8" b i t  and a Reed j u n k  basket  and worked b i t .  
Ran i n  hole  w i t h  a Reed j u n k  basket  on top  of a reverse 
basket.  

Made trip 

Washed over j u n k  and pul led  o u t  of hole.  hade trip w i t h  
a magnet and Reed j u n k  baske t ,  no recovery w i t h  magnet and 
small p ieces  of i ron  i n  the Reed basket.  Made u p  7-13/16" 
Dowco diamond c o r e  b i t  and b a r r e l ,  measured i n  hole .  Cut 
core  til from 3926' t o  3932' , recovered 7 . 6 ' .  
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4-6-79 

4-7-79 

4-8-79 

4-9-79 

4-1 0-79 

4-1 1-79 

4-1 2-79 

4-1 3-79 

4-14-79 

4- 15-79 

4-16-79 

4-1 7-79 

4-18-79 

4-19-79 

4-20-79 

C u t  core  #'2 from 3932' t o  3960' .  

Completed core #2 from 3960' t o  3982' ,  recovered 45.95 ' .  
Washed and reamed from 3926' t o  3983'. C u t  core  #3 
from 3983' t o  3992'. 

Completed core #3 from 3992' t o  4033' ,  recovered 51.70 ' .  
S t a r t e d  c u t t i n g  core #4. 

Compl e t e d  core  #4 from 4033 ' t o  4083 ' , recovered 50 20 ' . 
C u t  core  #5 from 4083' t o  4135'. 

Recovered 53.40' on c o r e  #5. C u t  core  #6 from 4135' t o  
4185', recovered 49.15' .  
bottom and s t a r t e d  c u t t i n g  c o r e  #7. 

Reamed t i g h t  place 30'  o f f  

Completed core #7 from 4185' t o  4235' ,  recovered 50.02'. 
Worked pipe t h r u  t i g h t  area. 

C u t  core $8 from 4235' t o  4285' .  

Recovered 50.35' on c o r e  #8. 

Completed c u t t i n g  c o r e  #9 from 4285' t o  4331 I ,  recovered 
46.60' .  
t o  3960' and pul led b i t .  

S t a r t e d  c u t t i n g  core #9. 

Ran i n  hole  and b i t  stopped a t  3890' ,  reamed 

Made trip w i t h  7-7/8" b i t  and reamers and reamed t i g h t  ho le ,  
ci  rcul  a t e d  hole c lean .  

Made u p  7-13/16" cor ing  assembly and s t a r t e d  c u t t i n g  core  
#lo.  

Completed c u t t i n g  core  #10 from 4331 ' t o  4381 ' , recovered 
49.30 ' .  
i n s t a l l e d  Grant s t a b i l i z e r s  on top  of #2 d r i l l  c o l l a r  and 
#G d r i l l  c o l l a r .  Measured i n  ho le  and cor rec ted  d e p t h  
t o  4382.88'. S t a r t e d  c u t t i n g  core  f l l .  Hydrogen s u l f i d e  
s t a r t e d  showing u p  i n  the hole  from 4389' t o  4396' t o  a 
maximum of 40 ppin. 

Changed o u t  bottom s t a b i l i z e r  on the core  b a r r e l ,  

Completed c u t t i n g  core  #11 from 4383' t o  4432' .  
s u l f i d e  var ied  from 0 ppm a t  4426' t o  42 ppm a t  4432' .  
l'lixed I r o n i t e  sponge and condi t ioned mud. S t a r t e d  o u t  
of hole.  

Hydrogen 

Recovered 49.70' on core  #11. C u t  core #12 from 4432' t o  
4482'. 
S t a r t e d  out  o f  hole .  

Hydrogen s u l f i d e  v a r i e d  from 0 t o  5 ppm maximum. 

Recovered 50.10'  on c o r e  #12. C u t  c o r e  #13 from 4482.' t o  
4522'. Hole making a small amount of hydrogen s u l f i d e .  
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4-21-79 

4-22-79 

4-23-79 

4-24-79 

4- 25-79 

4- 26- 79 

4-27-79 

4-28-79 

4-29-79 

4- 30-79 

5-1-79 

5-2-79 

5-3-79 

Completed core #13 from 4522' t o  4532' ,  recovered 50.10' . 
S t a r t e d  c u t t i n g  core  #14. Hole making a small amount o f  
hydrogen s u l f i d e .  Mixed I r o n i t e  sponge each t o u r .  

Completed core #14 from 4532' t o  4583.65', recovered 51.01 I .  

Measured o u t  of hole  and cor rec ted  d e p t h  t o  4583.65'. 
Made trip w i t h  7-7/8" b i t  and reamer, reamed hole  from 
4483 ' t o  4583 ' . 
Made u p  Lynes tes t  tool  and ran i n  hole.  S e t  c e n t e r  of 
packer a t  4531.58'. Opened tool  a t  0730 hours f o r  d r i l l  
stem t e s t  # l .  

Completed tes t  a t  0645 hours. Made up 7-13/16" c o r e  b i t  
and washed t o  bottom. C u t  core  #15 from 4583' t o  4592' .  

Completed core #15 from 4592' t o  4614' ,  recovered 31.1 ' .  
Reamed hole from 4580' t o  4614' and cut c o r e  616 from 
4614' t o  4618'. 

Completed core #16 from 4618' t o  4664' , recovered 50.25 ' .  
C u t  core  #17 from 4664' t o  4714'. 

Recovered 51.40' on core  #17. Made t r ip  w i t h  7-7/8" b i t  
and reamed t o  bottom. Ran Birdwell logs .  Made up Lynes 
t e s t  tool  and set packer a t  4609' t o  tes t  i n t e r v a l  from 
4609' t o  4714'. Opened tool  a t  2215 hours f o r  d r i l l  stem 
test  #2. 

Completed tes t  #2 a t  1015 hours. 
log.  Ran tes t  tool  i n  the hole  t o  t es t  i n t e r v a l  from 4495' 
t o  4714' .  Opened tool  a t  2300 hours f o r  d r i l l  stem tes t  
#3. 

Completed t e s t  a t  1200 hours,  
7-7 /8"  b i t  i n  the hole.  Drilled 7-7/8" hole from 4714' 
t o  4734'. Conditioned mud. 

Attempted t o  run Birdwell caliper 

Laid down tes t  tool  and ran 

Pulled b i t  and ran Dresser A t l a s  logs.  
survey. 

Ran Sperry-Sun gyroscopic 

Completed logging and surveying. Conditioned mud and l a i d  
down d r i l l  pipe. Changed o u t  preventer  rams t o  2 - 3 / 8 " .  

Repaired casing and rig. Made tr ip w i t h  2-3/8" O.D. tubinci  
and measured out  of hole.  Made u p  S3 bottom packer.  

Ran packer i n  the hole  on 2-3/8" O.D. tub ing  and set  a t  4520' .  
Pulled tubing and ran top  packer i n  the hole. Ran 1 "  c o i l  
t u b i n g  inside the 2-3/8" t o  4400' and s t a r t e d  evacuat ing the 
hole u s i n g  Nowsco w i t h  n i t rogen.  Recovered 183.79 b a r r e l s  
of f l u i d  u s i n g  132,000 f t 3  of n i t rogen .  
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5-4-79 

5-5-79 

5-6-79 

5-8-79 

5-10-79 

5-1 7-79 

5- 1 E-79 

5- 19-79 

5-21-79 

5-22-79 

5-23- 79 

Continued b lowing  h o l e  w i t h  n i t rogen .  Ran Dresser A t l a s  
log,  f l u i d  a t  2342' and a t  2367' i n  15 minutes. Continued 
b lowing  hole.  P u l l e d  1 ' '  tub ing .  Log t o p  o f  f l u i d  a t  
4434'. Recovered a t o t a l  of 272.46 b a r r e l s  of f l u i d  w i t h  
a t o t a l  o f  450,000 f t 3  of n i t r o g e n .  

Released pressure  on casing. Released packer. Log t o p  o f  
f l u i d  a t  3452'. 
ho le  w i t h  n i t rogen .  P u l l e d  1"  and 2-3/8" O.D. t u b i n g  and 
t o p  packer. Ran Dresser A t l a s  l og .  Ran Lynes packer back 
i n  t h e  ho le  and s e t  a t  3377'. Blew f l u i d  o u t  o f  t h e  h o l e  
w i t h  n i t rogen .  T o t a l  n i t r o g e n  used 652,000 f t 3 .  

Ran 1' ' t u b i n g  back i n  the  h o l e  and blew 

Continued b lowing  ho le .  L a i d  down t u b i n g  and packer.  Log 
t o p  o f  f l u i d  a t  3546' .  Rigged down government equipment 
and re leased r i g  a t  2400 hours. T o t a l  f l u i d  recovered 
279.46 b a r r e l s .  T o t a l  n i t r o g e n  used 750,000 f t 3 .  Phase 
1 completed 5-6-79. 

Installed a blind flange on the 13-3/8" casinghead with a 
2" d ischarge l i n e  t o  p i t  on n o r t h  s i d e  and a pressure  
gage on t h e  s o u t h  side. 

Pecos Val l e y  Cons t ruc t i on  Company e rec ted  fence around mud 
and reserve  p i t s .  

Moved i n  Mack Chase r i g  #19 and r i g g e d  up. 
O.D. , 4.70# t l y d r i l  CS t ub ing .  Ran Dresser A t l a s  l ogs ,  
f l u i d  l e v e l  a t  2793', c o u l d  n o t  g e t  below 4472' .  
days on ly .  

Cleasured 2-3/8" O.D. t ub ing .  Ran Dresser A t l a s  l ogs ,  found 
bottom a t  4472'. F l u i d  l e v e l  was 2712' a t  1400 hours and 
2709' a t  1500 hours. 

Picked up 2-3/8" 

Worked 

Ran Lynes packer i n  t h e  h o l e  on 2-3/8" O.D. t u b i n g  and s e t  
t o p  of packer element a t  4347.85'. 
t u b i n g  f o r  water  t e s t  #l. 

Rig secured from 1830 hours on 5-19-79 t o  0800 hours on 
5-21-79. Completed t e s t  tl. Reset t o p  of packer element 
a t  3352.95'. 

S t a r t e d  swabbing 

P u l l e d  o u t  o f  ho le  packer rubber  rup tured .  Fade up 5-5/8" 
Lynes p roduc t i on  i n j e c t i o n  packer (PIP) and ran  i n  ho le  on 
2-3/8" O.D. t ub ing ,  s e t  packer a t  3460.97'. Released t u b i n g  
f rom packer and p u l l e d  up 1 .5 ' .  S t a r t e d  swabbing t u b i n g  f o r  
water  t e s t  #2. Secured r i g  a t  1730 hours. 

Rig secured t o  0830 hours. Continued t e s t i n g  t o  1448 hours. 
P u l l e d  o u t  of h o l e  and found t u b i n g  had backed o f f  a t  s e a t i n g  
n i p p l e  o f  packer. Ran A r t e s i a  Chemical Company's downhole 
v ideo survey t o  2981' (GL). 
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5- 24-79 

5-25-79 

5-29-79 

5-30-79 

5-31-79 

G- 1-79 

6-  2- 79 

6- 3- 79  

6-4-73 

6-5-79 

6-6-79 

Attempted t o  run Dresser At las  temperature l o g ,  tool  
f a i l e d .  Made u p  4-9/16" O.D.  x 3-1/2 I' I.D. overshot  
w i t h  2-3/8" l e f t  hand r e l e a s e  grapple .  Ran i n  hole  on 
2-3/8" O.D.  t u b i n g  t o  s e a t i n g  n ipple  a t  3454.72' .  
Worked over f ish and d e f l a t e d  packer,  pu l led  out  o f  
hole and recovered fish. 
Set top of packer element a t  3025.50' .  
from packer and pul led  out  of hole.  

Made second run w i t h  the video camera t o  observe hole 
condi t ions  and monitor f l u i d  rise. 

Dressed packer and ran i n  hole  
Released tubing 

Rig secured from 5-25-79 t o  5-29-79. Ran t u b i n g  i n  the 
hoie and la tched onto packer. Deflated packer and pu 
o u t  of hole.  
5-3/8" O . D .  x 136" long element. Ran i n  hole  and set  
of element a t  3830'. Released tubing from packer and 
up Z ' ,  s t a r t e d  swabbing a t  1445 hours f o r  tes t  $ 3 .  

Completed test  a t  1600 hours. Latched onto  packer an 
d e f l a t e d .  Pulled o u t  of hole.  

Made u p  Lynes i n f l a t a b l e  packer w i t h  a 
1 ecl 

top  
P U  1 

!lade up Lynes P I P  packer w i t h  a 6-5/8" O . D .  x 58'' element.. 
Ran i n  hole on 2-3/8" O . D .  t u b i n g  and set  top  of element 
a t  2790'. Released tubing from packer and monitored f l u i d  
level  w i t h  USGS neutron log. 

ed 

Ran liSGS neutron log.  
assenibly spaced 89.86' a p a r t .  

Made u p  Lynes double s t r a d d l e  pacl.er 

Ran packer assembly i n  the hole  on 2-3/8" O . D .  t u b i n g  w i t h  
19-1/4" p l a s t i c  t u b i n g  l i n e s  s t rapped t o  the o u t s i d e  of 
the 2-3/0". Set top  of top  packer a t  2189.96' ( G L )  and 
i n f l a t e d  packers w i t h  n i t rogen .  

Deflated a l l  4 packers and pulled out of ho le  t o  check l eaks  
i n  the p l a s t i c  t u b i n g .  
packer  a t  211'79.96.' ( G L ) .  Inflated packers  and v o n i t o r e d  t e s t .  

Deflated packers and reset top  of top  packer a t  1717.80' ( C L ) .  
i n f l a t e d  packers and nioni to red  test. 

Ran back i n  hoie and s e t  tcjp o f  top  

Reset top  o f  top  packer a t  504.24' (GL) i n s i d e  the 8 - 5 / S "  
O . D .  cas ing and ran comparison tes t .  

Deflated packers and pul led o u t  of hole.  Made up Lynes 
disconnect  coupling on 2-3/8" O.D.  tubing and ran i n  ho3e. 
Gid not  f i n d  packer set a t  2790' ,  found packer a t  2807.2!1' 
and would move down the hole  w i t h  1000# t o  2000# weight 
on packer. USGS monitored f l u i d  l e v e l s .  Attempted t o  l a t c h  
on to  packer and worked t o  2910.01'. Pulled out  of hole.  
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6-7-79 

6-8-79 

6-9-79 

6-11-79 

6-12-79 

6- 13-79 

G-14-79 

6-15-79 

6-18-79 

6-1 9-79 

6- 20- 79 

6-21-79 

6-22-79 

Made u p  Lynes disconnect coupling w i t h  a 6-5/8" O . D .  bel led 
skirt  on 2-3/8" O.D. t u b i n g .  Ran i n  hole ,  pushed packer t o  
296?' and la tched onto packer. Packer h u n g  u p  a t  2910' where 
i t  was d e f l a t e d .  Laid down packer,  element damaged. Ran 
Dresser Atlas  logs,  could not g e t  below 4461'. 

blade u p  7" O.D. Lynes i n f l a t a b l e  s t r a d d l e  t e s t  tool w i t h  99.40' 
spacing between packers. Ran i n  hole  on ?-3/8" O.D. t u b i n g  
and se t  packers t o  s t r a d d l e  zone from 4297.83' t o  4397.23'. 
Attempted t o  swab water ou t  of the t u b i n g  used t o  set  the packers 
b u t  could n o t  get  below 1600' .  

Rigged u p  Nowsco and ran 1' '  c o i l  tubing inside the 2 - 3 / 8 "  t u b i n g ,  
blew f l u i d  o u t  of the 2-3/13'' tubing w i t h  n i t rogen.  
a t  1300 hours and tested lower zone t o  1800 hours. Dropped 
sinker bar and opened por t s  t o  t e s t  intermediate zone. Completed 
tes t  a t  1830 hours. L a i d  down t e s t  t o o l .  

Opened tool  

Rig secured from 6-9-79 t o  6-11-79. 
t o o l  i n  the hole and s e t  packers t o  s t r a d d l e  zone from 3900.45' 
t o  4009.85'. Opened tool a t  1730 hours t o  nronitor and tes t  
1 ower zone. 

Ran Lynes s t r a d d l e  t e s t  

Opened tool  a t  1115 hours t o  t e s t  intermediate  zone, completed 
t e s t  a t  1345 hours. 
t o  3600.07'. Opened tool a t  1620 hours and monitored t e s t .  

Completed t e s t  a t  1400 hours. 
Ran 2-3/8" 0.D. tubing i n  the  hole t o  2960.28' w i t h  a sea t ing  
n ipple  above a 4 '  s l o t t e d  pup  j o i n t .  

Swabbed tubing f o r  water t e s t .  
Lynes s t r a d d l e  packer t e s t  t o o l .  
from 2893.07' t o  3042.47'. Opened tool  a t  1800 hours and 
monitored t e s t .  

Reset packers t o  t e s t  zone from 3490.61' 

Pulled tes t  tool out  of the hole ,  

Pulled out  of hole and rnade u p  
Ran i n  hole and se t  packers 

Completed t e s t  a t  1500 hours. 
r ig .  

Pulled out  of hole and secured 

Rig secured ' f rom 6-15-79 t o  6-18-79. 
Lynes i n f l a t a b l e  b r i d g e  plug and s e t  a t  4300.03'. 
t u b i n g  from packer and started t e s t  a t  1215 hours. 

Made u p  7"  O.D. x 136" 
Released 

Continued t es t  and monitored w i t h  USGS logging t ruck .  

Continued t e s t  t o  1500 hours and pulled oGt of hole.  

Made u p  Lynes s t r a d d l e  pdcker t e s t  tool and s e t  packers frorli 
3460.55' t o  3610.01'. Opened tool  a t  1245 hours and t e s t e d  
zone t o  1800 hours. Opened tool t o  t e s t  zone below bottom 
packer 

Completed tes t  a t  1015 hours. 
tool  and ran i n  hole t o  t e s t  zone from 2890' t o  3039' .  S t a r t e d  
tes t  a t  1600 hours. 

Pulled out  of  hole. Dressed Lynes 8 
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6-23-79 Completed t e s t  a t  1300 hours. Laid down packers.  

G -  24- 79 Rig secured. 

6-25-79 /.lade u p  s t r a d d l e  t es t  tool  and ran i n  ho le ,  se t  packers from 
4150' t o  4190' .  S t a r t e d  t es t  and 1215 hours and stopped a t  
1415 hours. Test was a misrun. 

6-26-79 Made up  t es t  tool  and attempted t o  set  packers from 4160' t o  
4200' ,  top  packer element ruptured. Pulled o u t  of hole  and 
ran Lynes r e t r i e v a b l e  b r i d g e  p l u g ,  se t  a t  1174' .  ' L a i d  down 
tubing and r igged  u p  USGS t o  monitor hole.  

6-27-79 Monitored hole t o  0800 hours. Ran r e t r i e v i n g  tool  i n  the hole 
and recovered br idge plug. 
from 4050' t o  4200'. S t a r t e d  t e s t  a t  1315 hours t o  t e s t  tjelciw 
and between packers. 

Made up t e s t  tool  and s e t  packers. 

6- 28-79 Continued t e s t .  

6-29-79 Continued tes t  t o  0830 hours. Dressed tool  and set  packers .'ram 
2290' t o  2330'. S t a r t e d  tes t  a t  1600 hours. 

6- 30- 79 Completed t e s t  a t  0815 hours. 
2890' t o  3040'. S t a r t e d  d r i l l  steri t e s t  i:S t e s t  a t  134)  hours  o f  
zones bel ow and between packers.  

Respaced packers and r e s e t  frm 

7-1-79 Rig secured. 

7-2- 79 Completed tes t  a t  0830 hours. Laid down packers Ran r e t r i e v i n g  
tool  i n  t h e  hole t o  recover br idge plug a t  4300' .  
o f  f i l l  on top  of the retrieving neck a t  A 2 9 5 . 5 3 ' .  

Tagged 6' 

7-3-79 C i r c u l a t e d  f i l l  f rom bridge p l u g .  P u l l e d  out  o f  hole ,  no 
recovery.  Welded a 7'' skirt on the overshot  and ran i n  hole.  
Pushed b r i d g e  plug t o  4424' ,  washed and pushed plug t o  4695 ' .  

7-4-79 Rig secured. 

7-5-79 Ci rcu la ted  hole w i t h  water and recovered bridye plug a t  4695 ' .  
S t a r t e d  r igging down. 

Rigged down blow out  preventer  and l a i d  down tubing.  Released 
r i g  a t  1530 hours. 

7-6-79 

2-6-79 Hole suspended from 7-6-79 t o  8-6-79. 
ti19 and rigged up. 
a 2" stream o f  brine water f o r  5 minutes a f t e r  opening. 
6- l /8"  b i t  i n  the hole  on 2-3/8" O.D. t u b i n g .  
br idge a t  4156' and ran t o  4674' ( G L ) .  

Moved i n  Mack Chase r i g  
Hole flo\hted Shut i n  pressure was 134 psi .  

Raii 
Cleaned out  
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8-7-79 

8-8-79 

8- 9- 79 

8- 10-79 

8-25-79 

8- 26- 79 

8-27-79 

8-28-79 

8-29-79 

8-30-79 

8-31-79 

Pulled o u t  o f  hole.  Made u p  Lynes instrument package on to  
6-1/2" O.D.  production i n j e c t i o n  packer and s t a r t e d  i n  hole 
on 2-3/8" O . D .  t u b i n g .  Packer came loose from disconnect  
coupling and f e l l  i n  hole.  Changed out  coupling and ran i n  
hole t o  f ish a t  4634'. 
out  of hole  and worked thru t i g h t  hole  a t  1500' .  Made u p  a 
7" O.D. skir t  on the disconnect  coupling and ran i n  hole.  
Worked thru t i g h t  spot  a t  1500' and la tched onto f ish.  
Pulled out  o f  hole ,  no recovery.  

Unable t o  l a t c h  onto  packer. Pulled 

Made t r ip  w i t h  a 6-5/8" O.D. skirt on the disconnect  coupl ing,  
no recovery. 
O.D.  grapple ,  no recovery.  

Made tr ip w i t h  a Bowen overshot w i t h  a 2-3/8" 

Ran overshot back i n  the  hole  and la tched  onto fish a t  4615' 
(GL), bottom of f i sh  a t  4660' (GL), t o t a l  depth of hole  a t  
4674' (GL). Jarred on f i sh  and recovered packer and  instrument 
package. 

Laid down t u b i n g .  I n s t a l l e d  a b l i n d  f l a n g e  on t h e  casinghead 
and re leased  r i g .  Fluid level a t  120'  ( G L ) .  

Moved i n  Mack Chase r ig  #6. 

Rig  secured. 

Rigged u p .  Ran 7-7/8" b i t  i n  the  hole  on 2-7/8" O.D.  tubina 
t o  b r i d g e  a t  1460' .  
hole  c lean from 1700' t o  3700' ,  washed and reamed from 3700' 
t o  4101' .  

Washed and reamed from 1460' t o  1700 ' ,  

Circulated w i t h  brine water.  

Washed and reamed from 4101 ' t o  4400' and from 4600' t o  4734' .  
Ci rcu la ted  hole  c lean  and d isp laced  hole  w i t h  260 b a r r e l s  of 
1 O X  brine. Laid down t u b i n g .  Attempted t o  r u n  Dresser Atlas  
c a l i p e r  log ,  could not  get  below 4183' .  

Made u p  S3 instrument package and Lynes 6-1/2" O.D. production- 
i n j e c t i o n  packer and ran i n  hole  on 2-3/8" O.D. Hydril tub ing ,  
could not  get  below 4184' (GL). Pulled out  o f  hole.  

Added 40.35' of 5-1/2" O . D .  casing t o  bottom of S3 instrument 
package w i t h  a c e n t r a l i z e r  5 '  from bottom end of cas ing ,  another  
25' from the bottom and a t h i r d  on the S3 package. 
instrument and Lynes packer i n  the hole  on 2-3/8" O.D.  t u b i n g ,  
se t  packer a t  4492'. 
Rigged u p  Sandia geophone and ran i n  hole  on the  t u b i n g ,  could 
n o t  g e t  below 4184' (GL). S t a r t e d  water t e s t .  

Ran 

Released tubing and pul led out  of hole.  

Con t i  nued testing . 

n 
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9-4-79 

9-5-79 

9-6-79 

9-7-79 

9-8-79 

9-9-79 

9- 10-79 

9-11-79 

9- 1 2- 79 

9- 13-79 

9-1 4-79 

9- 18-79 

9-1 9-79 

9- 20- 79 

9-21 -79 

9-22-79 

9-23-79 

9-24-79 

Rig secured from 8-31-79 t o  9-4-79. 
1200 hours. Recovered geophone. Picked u p  42.60' o f  
5-1/2" O.D., 15.508 casjng w i t h  3 c e n t r a l i z e r s  spaced on 
the outs ide .  Ran i n  ho le  on 2-3/8" O.D. t u b i n g  w i t h  the  
casing used t o  c e n t r a l  i ze  the retrieving t o o l .  
b r i d g e  a t  4272' and d i d  no t  tag  packer a t  4492' .  

Lowered tool t o  4652' and la tched  onto packer,  recovered packer 
and instrument.  Ran 2-3/8" O.D. t u b i n g  i n  the hole  w i t h  
p l a s t i c  hose t aped  t o  the o u t s i d e  f o r  a gas monitor. 

Lowered t u b i n g  t o  1023' .  

Continued testing t o  

Worked thru 

Lowered t u b i n g  t o  4413' and swabbed. Pulled o u t  o f  hole.  

Made u p  packer and S3 instrument package. 
4491 ' and set  packer. 

Ran i n  hole  t o  

Rig secured. 

Swabbed t u b i n g .  Checked packer top  a t  4485' and pul led 
tubing. 

Made up packer and ran i n  hole ,  se t  top  a t  4446' .  
zone from 4450' t o  4491' .  

Tested 

Continued t e s t i n g  t o  1000 hours. 
down packer. 
of 2-3/8" t u b i n g  above the t o o l .  
packer a t  4491'. Swabbed t u b i n g .  

Pul led o u t  o f  hole  and l a i d  
Made u p  r e t r i e v i n g  tool  w i t h  a perforated j o i n t  

Ran i n  hole  and la tched  c n t o  

Pulled out  of hole  and l a i d  down packer and instruments .  

Rigged up McCullough dump b a i l e r  and loaded w i t h  188# o f  sand. 
Lowered i n  hole and found bottom at 4720'. Pulled out o f  hole 

Rig secured from 9-14-79 t o  9-18-79. 
ment package i n  the hole  and set  a t  4502' .  

Pulled out  of hole ,  packer f a i l e d .  

Ran packer and S3 i n s t r u -  

Ran Lynes i n f l a t a b l e  packer and instruments i n  the hole  t o  
4300' .  
hole  t o  t e s t  zone from 4254' t o  4300'. S t a r t e d  t e s t .  

Released from packer and ran second packer i n  t he  

Completed t es t ,  Recovered top packer. 

Recovered packer set a t  4300'. 

Rig secured. 

Made u p  Lynes packer and 53 instrument package. 
a t  4502 ' .  

S e t  packer 
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9-25-79 

9-26-79 

9- 28- 79 

10-6-79 

10- 7- 79 

10-8-79 

1 0- 9- 79 

10-10-79 

10- 1 1 - 79 

10-1 2-79 

1 0- 1 3- 7 9 

10-1 4-79 

10-1 5-79 

10-16-79 

10-17-79 

10- 13-79 

10-19-79 

Ran McCul lough dump b a i  l e r  and dumped sand on t o p  o f  t h e  
packer. 

Dowel1 mixed g r o u t  and p laced  g r o u t  on t o p  o f  t h e  sand 
p l u g  w i t h  a dump b a i l e r .  Released r i g  a t  1400 hours. 

Ran USGS f l u i d  probe, f l u i d  l e v e l  a t  455' (GL). 

Moved i n  Mack Chase r i g  #19 and r i g g e d  up. 

R ig  secured. 

Ran 6-5/8" O.D. Lynes i n j e c t i o n  packerand Sandia ins t rument  
package i n  t h e  ho le  on 2-3/8" O.D. t ub ing .  Tagged cement 
p l u g  a t  4489', p i cked  up t o  4488' and s e t  packer. 
t u b i n g  d r y  and knocked o u t  p l u g  i n  t h e  packer. 

Ran Lynes cont inuous  w i r e  l i n e  reco rde r  probe i n s i d e  t h e  
tub ing ,  tagged f l u i d  a t  3126' and mon i to red  t e s t .  

Continued t e s t i n g .  

Completed t e s t i n g  and p u l l e d  probe. 
packer,  r a n  McCullough p e r f o r a t i n g  gun and p e r f o r a t e d  packer 
element. L a i d  down same. 

Swabbed 

Attempted t o  r e l e a s e  

Ran 2-3/8"  O.D. t u b i n g  i n  t h e  ho le  t o  4486' and swabbed t u b i n g .  
L a i d  down same. 

Ran Lynes s t r a d d l e  packers i n  t h e  h o l e  and t e s t e d  zone between 
4476' and 4489' .  

R ig  secured. Tool i n  c losed  p o s i t i o n  

Cont inued t e s t i n g .  

Cont i ned t e s t i n g .  

Completed t e s t .  P u l l e d  tub ing .  

Ran t u b i n g  i n  t h e  ho le  and swabbed 63.5 b a r r e l s  o f  f l u i d  for  
sample gas. 

Ran Lynes P I P  packer i n  t h e  hole,  s e t  c e n t e r  of packer element 
a t  4478'. Set t u b i n g  s l i p s  and packed o f f .  Knocked o u t  
shear p l u g  i n  t h e  packer and swabbed t u b i n g .  
F i l l e d  annulus w i t h  f r e s h  b r i n e .  
t a g  f l u i d  a t  4394' .  

Moved o u t  r i g .  
Ran McCullough f l u i d  probe, 
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10-23-79 

10-25-79 

10-26-79 

10-27-79 

10-28-79 

10-29-79 

1 0- 30- 79 

10-31-79 

11-1-79 

11-2-79 

11 -5- 79 

11-6-79 

12-7-79 

Ran McCullough log ,  f l u i d  a t  4380'. 

Moved i n  Mack Chase r i g  if19 and r i g g e d  up. 

Released packer and l a i d  down. 
2-3/8" t u b i n g  . 

I n s t a l l e d  a s t r i p p e r  head f o r  

Ran 2-3/8" O.D. t u b i n g  i n  t h e  ho le  w i t h  a 5-1/2" guide on 
bottom. 
bore w i t h  400 b a r r e l s  o f  f r e s h  b r i n e .  Ran 6-518" O.D. Lyncss 
P I P  packer i n  the  ho le  on 2-3/8" tub ing .  
ledge a t  4184', s t a r t e d  t u r n i n g  t o  the  l e f t  t o  work below 
ledge and backed o f f  t u b i n g  a t  1420' .  

Swabbed t u b i n g  f o r  t r a c e r  gas sample, d i sp laced  w e l l  

Could n o t  g e t  below 

Ran an overshot i n  t h e  ho le  and recovered t u b i n g  and packer.. 
Ran back i n  ho le  w i t h  a 5-11'2" O.D. f a b r i c a t e d  gu ide  on bottom. 
Set packer a t  4478' and s t a r t e d  t e s t .  

Released packer and p u l l e d  o u t  o f  hole.  Ran t u b i n g  i n  t h e  
ho le  t o  4488' and swabbed f o r  gas sample. Ran packer back 
i n  t h e  ho le  w i t h  a Sandia ins t rument  package. Set packer at 
4478' and swabbed t i i b i n q  dry .  

Ran gas t e s t .  

Released packer and p u l l e d  o u t  o f  hole.  
ho le  t o  4489' and swabbed tub ing .  P u l l e d  t u b i n g  and ran  
P I P  packer back i n  t h e  hole.  
and l e f t  t o o l  open. 

Ran t u b i n g  -in t h e  

Set packer, swabbed t u b i n g  d r y  

Completed t e s t  and l a i d  down packer. Ran 2-3/8" O.D. t u b i n g  
back i n  t h e  ho le  t o  4488'. 
gas t e s t .  

P u l l e d  tub ing ,  ran  packer and ins t rument  package i n  t,he M e .  
Set packer a t  4478'. 

Swabbed t u b i n g  d r y  and s t a r t e d  

Rig secured from 1500 hours on 11-2-79 t o  0000 hours on 
11-5-79. Completed t e s t .  L a i d  down t ub ing ,  packer and 
r i g g e d  down. 

Ran 5-1/2"  O.D. s l o t t e d  cas ing  gu ide  shoe i n  the  ho le  on 2-3/23"  
O.D. t u b i n g  and tagged cement p l u g  a t  4490'. 
swabbed t u b i n g  f o r  gas t e s t .  

P u l l e d  up 3" arid 
L a i d  down tub ing .  

Ran Lynes 6-5/8" P I P  packer i n  t h e  ho le  on 2-3/8" O . D .  t u t l i n g  
w i t h  a geophone on t o p  o f  t h e  packer. 
4476.85' and ran  Sandia t e s t .  

Set cen te r  o f  packer a t  
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1 2- 1 0- 7 9 

1 2 -  1 1  - 7 9  

12- 1 2- 79 

12 -1  3-79 

1 2 -  14- 79 

12-13- 79 

7 2-31 -79 

1 - 1 1  -99 

1 - 1 6- 30 

1-17-SO 

1 - 18-80 

1-23-80 

Rig  secured from 12-7-79 t o  12-10-79 monitoring t e s t .  
Swabbed t u b i n g  and ran f l u i d  t e s t .  

Completed t e s t  a t  0900 hours. 
dowti same. Ran 2-3/8" O . D .  tubing and 5-1/2" guide shoe 
i n  the hole t o  4489 ' .  Swabbed t u b i n g  and ran t e s t .  

Released packer a n d  l a i d  

Completed tes t  a t  0945 hours. 
Lynes 6-5/8" O . D .  inf la table  packer i n  the hole. Set center 
of  packer element a t  4477 ' .  

Laid down guide shoe a n d  ran 

Swabbed tubing an3 ran t e s t .  

Completed t e s t  a t  0900 hours. 
perforated packer lising GO w i t h  3 holes and l a i d  down packer. 
Ran 2-3/5" O . D .  t u b i n g  arid 5-1/2" guide shoe t o  4490 ' .  Swabbed 
t u b i n g  and started t e s t .  

Unable t o  release packer, 

Completed t e s t  a t  080C hours. Pulled t u b i n g  a n d  ran Lyties 
6-5/3" O . D .  i tiflatable packer and instruments in  the hole on 
2-3/3" O.D. t u b i n g .  Set ceilter of packer element a t  4 4 7 6 ' .  
Swabbed t u b i n g  a n d  started shut i n  t e s t .  

Test completed a t  0800 I I O U I ' S .  
o f  hole. Eeadings imilcated t e s t  fz i led.  ?an dssembly bdCk 
i n  the hole, tagged Lernc?nt  ;1i4cj a i  4489' and  set  ceiiter or' 
packer rubber a t  4 4 7 6 ' .  Stdrted shut i n  t e s t  ouler. 

Rel2ased packer and pc1lt.d nu t  

Corngleted t e s t .  Pulled packer and  itistrurients o u t  c f  the hole. 
ilan Lyries 6-5/8" 0.3. pa1:ker it1 the tioie or: 2-3/S" O . D .  t u b i r i 7  
and se t  center of picker a t  4 4 7 6 . 5 0 ' .  : l u n g  t u b i r , g  i n  we\l 
head tutlinq hatiger. Released r i g  dr;d Started t e s t .  F l u i d  
lev21 a t  4364 .5 '  by r1cCctllol;gh. 

F l u i d  level a t  4253.5 '  by ivlcCu11ough. 

Moved in Hack Chase Compdr,y's rig $19 and rigged u p .  Released 
packer and pulled t u b i n g .  

Ran Lynes 7" O . D .  packer arid instruments i r ,  the hole and  set  
center of packer rubber 3 t  4 4 7 5 . 5 ' .  
below packer t o  bot tom df, 4489 ' .  

Opened ports t G  t e s t  zoqe 
Started t e s t .  

Continued t e s t .  

Completed t e s t ,  released packer and  pullcd o u t  of  hole. 
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1-28-30 

1-29-80 

1-30-80 

1-31 -80 

2- 1-80 

2-2-30 

2-3-80 

2-4-80 

2-5- 80 

2-8-80 

2-1 1-80 

2- 12-80 

2- 13-80 

2- 14-80 

Tes ted  zone from 4455'  t o  4488 ' .  Laid down packer  and 
tub ing .  

Ran Lynes 7'' O.D. packer  and instruments i n  the  ho le .  

S e t  center of  packer  rubbe r  a t  4-472' and t e s t e d  zone from 
44751 t o  4488 ' .  

Continued t e s t .  

Completed t e s t  a t  0800 hours .  
of ho le .  Ran Lynes 6-5/8" O.D. r e t r i e v a b l e  b r i d g e  p l u g  i n  
the  ho le  and s e t  bottom o f  packer  a t  4478 ' .  
from 4478' t o  4488 ' .  

Released packer  and p u l l e d  o u t  

Monitored zone 

Released tub ing  from p a c e r  and p u l l e d  t u b i n g ,  t o p  o f  p a c k e r ,  
body a t  4461 ' .  Ran Lynes 7" p roduc t ion  packe r  and instruments 
in the h o l e  on 2-3/8" O . D .  t u b i n g ,  set  packer  a t  4448 ' .  
S t a r t e d  t es t .  

Continued mon i to r ing  t e s t ,  r i g  s e c u r e d .  

Continued mon i to r ing  t es t  I 

Completed t e s t .  Released packe r  and l a i d  down. Recovered 
b r i d g e  p lug  and l a i d  down. 

Standby ready  0800 t o  1600 from 2-6-80 through 2-8-80. 

Rig secu red  from 2-8-80 t o  0800 hours  on 2-11-80. Standby 
r eady .  I n s t a l l e d  blow o u t  p r e v e n t e r  w i t h  b l i n d  and 2-3/8" 
t u b i n g  rams. 

Standby ready .  

Pressure t e s t e d  blowout equ 
i n  the hole w i t h  a 6 '  j o i n t  
a s l a n t  w i t h  a p l a t e  welded 
s l o t s  were c u t  i n  the s i d e s  
cut  i n  the p l a t e .  Tagged f 
Disp laced  f l u i d  i n  t h e  h o l e  

pment. Ran 2-3 /8"  O.D. t u b i n g  
on bot tom t h a t  had been cut on 
on bottom. 'Two 1 /2"  x 1 - 1 / 2 '  
o f  the t u b i n g  and one more s l o t  
11 a t  4488'  and washed t o  44'30' .  
w i t h  350 b a r r e l s  of 10# b r i n e .  

F i l l e d  h o l e  w i t h  b r i n e .  Hung t u b i n g  a t  4487.5 '  and s e t  
cement p lug  us ing  Dowel1 w i t h  20 b a r r e l s  o f  CWlOO chemic31 
wash, 20 b a r r e l s  of  Dl04 s p a c e r  1000, 200 s a c k s  of  702 
Class  H cement, 30% Li t epoz  self-stress cement. The t u b i n g  
was r o t a t e d  while pumping s p a c e r .  Cement i n  p l a c e  a t  1130 
hour s .  P u l l e d  t u b i n g  t o  4467'  and d i s p l a c e d  t u b i n g  w i t h  
420 b a r r e l s  of b r i n e .  Pu l l ed  1 2 2 '  o f  t u b i n g  and swabbed 
54 b a r r e l s  of f l u i d .  
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2-15-80 

2- 18-80 

2-25-80 

2-26-80 

2- 2 7-80 

2- 28- 80 

3- 4- 80 

3-5-80 

3-6-80 

3- 7- 80 

3-10-80 

3- 1 1 - 80 

3-1 2-80 

Waited on cement u n t i l  1200 hours. 
4473.98'. 

Tagged top  of  plug a t  
Laid down tubing and re leased  rig. 

Repaired casinghead. 

Moved i n  Chase D r i l l i n g  Company's U n i t  #12 and r i g g e d  up. 

Ran 2-3/8" 0.0.  tubing i n  the hole  and tagged cement p l u g  a t  
4475' .  I n s t a l  l ed  Sandia geophones on the tubing a t  120' and 
900' below s u r f a c e .  

Completed gas r e l e a s e  tes t  and pul led  t u b i n g .  

Ran 7" O . D .  Lynes production i n j e c t i o n  packer i n  the hole ,  
found t i g h t  p laces  a t  1620' and 4176' .  Set packer t o  t es t  
zone from 4465' t o  cement plug a t  4475' .  

Continued tes t  f r o m  2-28-80 t o  0800 hours on 3-4.-80 w i t h  r i g  
secured.  Released packer and l a i d  down. Ran 2-3/8" O . D .  
t u b i n g  i n  the hole w i t h  s l o t s  on bottom, tagged cement plug 
a t  4475' , hole  f u l l  o f  f l u i d .  Closed blow out  preventer  
rains around the t u b i n g  and pumped 8 b a r r e l s  o f  water  down 
the annulus a t  1/2 b a r r e l  per minute a t  80 ps i ,  no r e t u r n s .  
Increased r a t e  t o  2 b a r r e l s  per minute a t  150 psi and 4 
b a r r e l s  per minute a t  300 p s i .  
o f  water ,  no returns. Pumped a t o t a l  of 100 b a r r e l s  of water 
down the annulus checking discharge f o r  gas sample, no gas .  
Ceased pumping  and flowed back the est imated volume pumped. 

Pumped a t o t a l  of 40 b a r r e l s  

Pul led  tubing and ran 7" Lynes t es t  and t r e a t - t y p e  packer i n  
the h o l e ,  tagged cement plug a t  4477' and se t  packer a t  4465' 
and s t a r t e d  t e s t .  

Continued monitoring , t e s t .  Rig on standby ready. 

Continued t e s t  t o  0800 hours.  
plug a t  4477' .  Reversed o u t  f l u i d  f o r  gas samples. Reset 
packer a t  4465' and continued tes t .  

Released packer and lowered t o  

Rig secured from 3-7-80 t o  0800 hours on 3-10-80. 
monitoring t e s t ,  r i g  on standby ready. 

Continued 

Continued t e s t ,  r i g  on standby ready. 

Continued t e s t ,  rig on standby ready. 
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3-1 3-80 

3-14-80 

3-15-80 

3- 18-80 

3 - 1 9 - 80 

3- 20- 80 

3-21-80 

3-24-80 

3-25-80 

3-26-80 

3-27-ao 

4-3-80 

4-4-80 

4- 5- 80 

4-6-80 

Cont-inued t e s t  t o  01300 hours. 
down tubing. 

Released packer and l a id  

Made up 7" production in jec t ion  packer and ran i n  the hole.  
Tagged cement plug a t  4477'  and s e t  packer a t  4465'. Moni- 
tored t e s t .  

Continued t e s t .  

Rig secured from 3-15-80 t o  0800 hours on 3-18-80. 
tinued test ' ing.  

Con- 
Rig on standby ready. 

Continued t e s t ing  w i t h  r i g  on standby ready. 

Continued t e s t ing  with rig secured. 

Continued t e s t ing .  

Rig secured from 3-21-80 t o  0800 hours on 3-24-80. Monitored 
t e s t .  Released packer and pulled out  of hole.  Worked packer 
thru t i g h t  place a t  approximately 1650' and l e f t  ou ter  rtibber 
and 1/4"  s t e e l  tube from the  packer element i n  the  hole. 

Ran 5 "  spear ,  bumper s u b  and hydraulic j a r s  in  the hole on 
2-3/9" O.D. tubing t o  4477'. Worked t u b i n g  and recovered 
a l l  o f  f i s h .  Ran 7-7/8" b i t  and reamer i n  the hole and 
reamed from 1596' t o  1720' t o  remove t i g h t  p lace,  c i rcu l l l t ed  
no f lu id .  Laid down too l s ,  l o s t  2" x 4" x 1/2"  thick s t w l  
tong d ie  i n  the hole. 

Ran Lynes packer in the hole and tagged cement p l u g  a t  4 1 7 7 ' .  
Displaced hole w i t h  fresh b r i n e  water and c i r c u l a t e d .  
Attempted t o  set  packer a t  4465' with no r e s u l t s .  Laid down 
packer. 

Ran 6-5/8" Lynes production in j ec t ion  type packer i n  the  hole 
and s e t  a t  4465'. Released rig. 

Moved i n  Mack Chase Dr i l l ing  Company's Unit # I 9  and rigged 
u p .  Swslbbed tubing, no f l u i d  i n  hole.  

Rigged up Sandia wire l ine  u n i t .  Ran f l u i d  probe. Prepared 
t o  run geophones. 

Ran wirel ine geophones ins ide  the 2-3/8" O.D. tubing. 

R i  (3 secured. 

c-21 



AEC t 7  
HOLE HISTORY 
PAGE 18 

4- 7- 80 

4- 8- 80 

4-9-80 

4-10-80 

4-14-80 

4-1 5-80 

4-16-80 

4-1 7-80 

4-18-80 

4-19-80 

P u l l e d  geophones o u t  of t h e  ho le .  

Made up a 5-1/2" O . D .  pup j o i n t  w i t h  a 1" x 5" opening on 
bottoni.  Ran i n  h o l e  on 2-3/8" O.D. t ub ing ,  tagged bo t tom 
a t  4463' and washed t o  4466' ,  unable t o  lower  deeper. 
P u l l e d  o u t  o f  h o l e  and r a n  Lynes t e s t  and t r e a t  packer,  
c o u l d  n o t  s e t  packer.  

Ran a s i n k e r  b a r  i n s i d e  the  t u b i n g  and at tempted t o  knock o u t  
o b s t r u c t i o n .  
p ressured up t o  2000 p s i .  
t h e  annulus a t  150 p s i ,  no r e t u r n s .  
found s a l t  c r y s t a l s  had plugged t u b i n g  a t  4404'. 
d u c t i o n  i n j e c t i o n  packer i n  t h e  ho le ,  tagged bo t tom a t  4466' 
and s e t  packer a t  4453' .  

Attenipted t o  c i r c u l a t e  down t h e  tub ing ,  
Pumped 22 b a r r e l s  o f  wa te r  down 

Ran pro-  
L a i d  down packer and 

Mon i to red  t e s t ,  r i g  on standby ready. 

R ig  secured f rom 4-10-80 t o  0800 hours on 4-14-80. 
t i n u e d  m o n i t o r i n g  t e s t .  M o d i f i e d  6-5/8" O.D. x 66" Lynes 
h y d r o l o g i c  t e s t i n g  assembly. 

Released packer  and l a i d  down. 
h o l e  on t h e  2-3/8" O.D.  t u b i n g .  Tagged bottoni  and washed 
f rom 4465' t o  4477 ' .  L a i d  down tub ing .  

Con- 

Ran 5-1/2" pup j o i n t  i n  t h e  

Ran Lynes shu t  i n  t e s t  t o o l  i n  t h e  ho le ,  tayyed bottoni  a t  
4472' w i t h  2000# we igh t  and s e t  packer a t  4460' .  

Cont inued t e s t .  Reset packer a t  4456' and con t inued  test i t ;g.  

L a i d  down packer and r a n  5-1/2" O . D .  pup j o i n t  i n  the  h o l e  
on 2-3/8" O.D. t u b i n g ,  tagged bo t tom a t  4472' .  Swabbed 
t u b i n g  for- gas t e s t .  L a i d  down t u b i n g  and re leased  r i g .  

Moved o u t  r i g .  
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CORE R E C m  

Core No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13  
14 
15 
16 
17 

I n t e r  va 1 
Feet  I__-.... 

3926 - 3932 
3932 - 3982 
3983 - 4033 
4033 - 4083 
4083 - 4135 
4135 - 4185 
4185 - 4235 
4235 - 4285 
4285 - 4331 
4331 - 4381 

4432 - 4482 
4482 - 4532 

4383 - 4432 

4532 - 4583 
4583 - 4614 
4614 - 4664 
4664 - 4714 

Feet  Cored 

6 
50 
50 
50 
52 
50 
50 
50 
46 
50 
49 
50 
50 
51 
31 
50 
50 

___- Feet  Recovered 

7.60 
45.95 
51.70 
50.20 
53.40 
49.15 
50.02 
50.35 
46.60 
49.30 
49.70 
50.10 
50.10 
51.01 
31.10 
50.25 
51.40 

% Recovery, 

127 
92 

104 
100 
103 
98 

100 
101 
101 
99 

101 
100 
100 
100 
100 
101 
103 

NOTE: Core i n f o r m a t i o n  taken f rom d r i l l i n g  reco rds .  

LOG INDEX 

L 0 g g F f d Run Depth Depth _I.- 
'T 0 Type Log .~ No. ___- D r i l l e r  Logger From __- Date 

B I RDW ELL ---- 

Magnet ic  I n c l i n o m e t e r  Survey 3-27-79 1 391 8 '  3550' 1016 '  3550 ' 
Gamma Ray-Cal i p e r  3-27-79 1 3918' 3917' 50 '  3912 '  

-___ DRESSER ATLAS 

Gamma Ray Neut ron  3-31-79 1 3908' 3050 ' 0 '  3050' 
Compensated Dens i log-Neut ron  4-30-79 1 4734' 4733' 0 '  4731 ' 
BHC A c o m t i l o g  4-30-79 1 4734' 4733' 1017 '  4726 ' 
Dual L a t e r o l o g  - 

M i c r o  L a t e r o l o g  4-30-79 1 4734' 4733' 101 7 '  4 7 3 0 '  
Gamma Ray Neut ron  6- 7- 79 2 4734' 4461 ' 0 '  4459 ' 

- Mc CULLOUGH 

Ganima Ray 

SPERRY -SUN _-- 
Gyro 
Mu1 t i s h o t  

9124-25-26179 1 4734' 4489' 4300' 4489 ' 

4-30-79 1 4734 ' 1000 ' 0 '  1000 I 
4-30-79 1 4734 ' 4734' 1000 '  4734' 

NOTE: Log i n f o r m a t i o n  fu rn i shed  by F&S/Carlsbad. 
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SURVEY MONUMENT "AS BUILT" 
n t p  v 

NORTH 

Y 
I"=lOOO' 

L E A  COUNTY,NEW MEXlCO 
6LEVATION OF BRASS MONUMENT3655.54 I 

2038.97~~~ & Z Q Z Z § ~ L  

I 
Bmss Monument 

3 1  -- I_ 

I 

2037.26' 
N 8 9  *43'E 

Bmss Monument 

1 
I 

This is to certif that th f regoin plot was 

mode b me andis true and correct  f o  the 
pade from fire &I notes oPa gonafid aurvey 

be8t 0 ry my knowledge and belief 

L/& 
Dun R. Reddy 
N.M.P 'E.6  L .S *5412 
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APPENDIX n - 

compiled by 

S-E. Shaffer 
Division 9731 

Sandia+National Laboratories 

I 
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mc 7 Logs1 
Top of Bottom 
Logged Logged 
1nterval3 Interval 

Log Company ELSI # 2 (feet) (feet) Date- 
-__--___-_-.-_-----.------I----- 

Caliper 

Compensated 
Density 

Micro- 
Seismogram 

Radioactivity 

Temperature 

Caliper 

Compensated 
Densilog 
Compensated 
Neutron 

BHC Acoustilog 

Dual Laterolog 
Micro Laterolog 

Fluid Density 

Gamna Ray 
Neutron 

Gamma Ray 
Caliper 

Magnetic 
Inclinometer 
Survey 

Gamma Ray 

Gyro 

Multishot 

Welex 

Welex 

Welex 

Welex 

Welex 

Welex 

Dresser 

Dresser 

Dresser 

Dresser 

Dresser 

Birdwell 

Birdwell 

McCullough 

Spe r r y-Sun 

Sper ry-Sun 

W8621Z 

W8621Y 

1000 

Surface 

750 

Surface 

260 

966 

Surf ace 

1017 

1017 

2500 

Surf ace 

50 

1020 

4300 

0 

1000 

1646 

3913 

976 

3913 

1647 

4460 

4731 

4726 

4730 

3050 

4459 

3917 

3500 

4489 

1000 

.4734 

6-20-75 

4-1!3-74 

6-2'1-75 

4-19-74 

6-20-75 

6-0:'-79 

4-30-79 

4-30-79 

4-3 0-7 9 

3-31.-79 

6-07-79 

3-27-79 

3-27-79 

9-26-79 

4-30-79 

4-30-79 

briginal data is retained in Sandia WIPP Central File, Division 9732, 

krder number for logs available through West Texas Electric Log Service, 

3Depths measured from ground surf ace; elevation officially 3564 ' above MSL. 

Sandia National Laboratories, Albuquerque, NM 87185 

Inc. (ELSI) ,  105 West Wall Ave., Midland, TX. 
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