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GEOLOGY OF THE PROPOSED W A L K E R DRAW UNIT 

EDDY COUNTY, NEW M E X I C O 

INTR ODUC TION 

The proposed Walker Draw Unit is located approximate ly twenty mi les 

west-southwest of the Ci ty of Carlsbad, New Mexico , and eight mi les nor th of the 

Carlsbad Caverns. Topographical ly , the proposed Unit is situated in low r e l i e f 

t e r r a i n northwest of the East Hess H i l l s . 

The proposed Unit consists of eleven sections (7, 040 acres) of Federa l , 

State and Patented land and is situated en t i r e ly wi th in the confines of T-23-S, 

R - 2 3 - E . 

The proposed Unit is based en t i r e ly on a subsurface s t ra t igraphic t r ap 

concept. The p r i n c i p a l objective is the uppermost M o r r o w Sandstone which under­

l ies a l l of the proposed Unit area. Secondary objectives consist of (1) other M o r ­

row Sandstones (lower in the geologic section) which may or may not be present at 

any given locat ion wi th in the proposed Uni t area, and (2) Atoka Limestones and 

Sandstones immedia te ly ove r ly ing the M o r r o w section. 

We recommend that an i n i t i a l test be d r i l l e d into the Barnet t Shale to a 

to ta l depth of approximate ly 10, 000 feet . I t is recommended that the i n i t i a l test 

be d r i l l e d in the NW/4 of the SE/4 of Section 20, T-23-S, R - 2 3 - E . 

MORROW STRATIGRAPHY k S E D I M E N T A T I O N 

The M o r r o w consists p r i n c i p a l l y of a l te rnat ing l igh t gray to dark gray 

shales interbedded wi th f ine to coarse-gra ined sandstones. Limestone beds ap-



p e a r i n g w i t h i n the M o r r o w sequence a r e c h a r a c t e r i z e d by be ing t a n t o b r o w n i n 

c o l o r and o o l i t i c i n c o m p o s i t i o n . The a n t i c i p a t e d t o t a l t h i c k n e s s of the M o r r o w 

r o c k s o v e r the W a l k e r D r a w U n i t a r ea is 350 f ee t . 

The top of the M o r r o w sequence is m a r k e d by a 40 f o o t bed of v e r y o o l i t i c 

l i m e s t o n e w h i c h i s c h a r a c t e r i z e d by l i t t l e or no p o r o s i t y and p e r m e a b i l i t y . 

I m m e d i a t e l y b e l o w the above d e s c r i b e d dense o o l i t i c l i m e s t o n e bed is 

the Upper M o r r o w Sandstone w h i c h i s the p r i n c i p a l o b j e c t i v e i n the p r o p o s e d W a l k e r 

D r a w U n i t a r e a . I n W e l l s n u m b e r e d 3 and 4 on the s t r a t i g r a p h i c c r o s s - s e c t i o n ac ­

c o m p a n y i n g t h i s r e p o r t , the Uppe r M o r r o w Sandstone c o n s i s t s of v e r y c o a r s e , 

s u b - r o u n d e d to s u b - a n g u l a r c l e a r q u a r t z g r a i n s tha t a r e f a i r l y w e l l s o r t e d and f o r 

the m o s t p a r t a r e u n c o n s o l i d a t e d . O c c a s i o n a l sand g r a i n s a r e s l i g h t l y f r o s t e d , 

sugges t ing a b r a s i o n w h i l e be ing t rans p o r t e d , bu t i n g r e a t p r e p o n d e r a n c e a r e the 

g l a s s y c l e a r , c o n g l o m e r a t i c q u a r t z g r a i n s and s m a l l q u a r t z pebbles w h i c h i n f e r t ha t 

d e p o s i t i o n o c c u r r e d f a i r l y c l o se to the sou rce of the m a t e r i a l . I n the b a s i n w a r d 

d i r e c t i o n s to the east and sou theas t f r o m the p r o p o s e d W a l k e r D r a w U n i t a r e a , the 

Upper M o r r o w Sandstone g rades i n t o f i n e - g r a i n e d , s i l t y , d i r t y , sha l ey sandstone 

w h i c h i s i n t e r s p e r s e d w i t h t h i n shale and l i m e s t o n e beds . I n the s h o r e w a r d d i r e c ­

t i ons to the wes t and n o r t h w e s t , i t i s c o n s i d e r e d to be absent due to n o n - d e p o s i t i o n . 

The t h i c k n e s s of the Uppe r M o r r o w Sandstone v a r i e s f r o m 25 to 30 f e e t . 

The r e m a i n d e r of the M o r r o w sequence, o r tha t p o r t i o n f r o m the base 

of the Uppe r M o r r o w Sand to the base of the M o r r o w e l a s t i c s ( top of the M i s s i s s i p p i a n 



B a r n e t t Shale) , m a y c o n t a i n one o r m o r e sandstone m e m b e r s a t any g i v e n l o c a t i o n . 

A v a i l a b l e w e l l c o n t r o l at t h i s t i m e i n d i c a t e s t ha t these l o w e r sand bodies a r e d i s ­

con t inuous and of r a t h e r poor to u n k n o w n r e s e r v o i r q u a l i t y . 

A T O K A S T R A T I G R A P H Y 

A t o k a n r o c k s i n the W a l k e r D r a w a r e a c o n s i s t m a i n l y of t a n t o b r o w n , 

f i n e to m e d i u m c r y s t a l l i n e l i m e s t o n e s w h i c h a r e o c c a s i o n a l l y s l i g h t l y o o l i t i c . I n t e r ­

bedded w i t h the l i m e s t o n e s a r e one or m o r e t h i n , f i n e to c o a r s e - g r a i n e d p o o r l y 

s o r t e d , c o n s o l i d a t e d sands tones . C h a r a c t e r i z e d by t h i n c h e r t beds and c h e r t 

nodu les , the A t o k a sequence con ta ins l i t t l e o r no sha le . A t o k a t h i c k n e s s i n the 

W a l k e r D r a w a r e a app roaches 250 f e e t . 

One c o m p l e t i o n a t t e m p t f r o m the A t o k a has been m a d e i n the W a l k e r D r a w 

a r e a . T h i s a t t e m p t was made by H u m b l e O i l & R e f i n i n g C o m p a n y i n t h e i r No . 1 

Bandana P o i n t ( W e l l No . 7 i n the e a s t - w e s t c r o s s - s e c t i o n ) . T h i s w e l l was c o m ­

p l e t e d Oc tober 5, 1959, as a s h u t - i n gas w e l l f r o m the i n t e r v a l 9782 to 9796 f e e t ; 

i t was p o t e n t i a l e d f o r an abso lu te open f l o w c a p a c i t y of 1. 8 M M C F G D ; the w e l l 

was p l u g g e d ard abandoned on M a y 25, 1967. 

G E O L O G I C A L H I S T O R Y 

A t the t i m e of M o r r o w c l a s t i c d e p o s i t i o n , the W a l k e r D r a w a r e a was a 

s t ab le , s h a l l o w e m b a y m e n t w h i c h r e c e i v e d a r e m a r k a b l y u n i f o r m t h i c k n e s s of s e d i ­

m e n t s . The Upper M o r r o w Sandstone is v i s u a l i z e d as an a r c u a t e o f f - s h o r e b a r , 

c l o s e d to the wes t and n o r t h by n o n - d e p o s i t i o n and e f f e c t i v e l y d i s a p p e a r i n g to the 
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east and southeas t i n to a l i m e s t o n e - sha l e - s ands tone f a c i e s . The s o u r c e of the 

M o r r o w s e d i m e n t s was the P e d e r n a l l a n d m a s s to the w e s t and n o r t h w e s t . T r a n s ­

p o r t d i s t ance was p r o b a b l y r a t h e r s h o r t , as i n d i c a t e d by the p r e sence of an abund­

ance of c o n g l o m e r a t i c , p e b b l y , g l a s s - c l e a r q u a r t z g r a i n s . 

A t the b e g i n n i n g of A t o k a t i m e , the c r u b M ; channels w h i c h p r o v i d e d the 

access r o u t e f o r the M o r r o w e l a s t i c s w e r e sea led e i i and A t o k a d e p o s i t i o n was c o n ­

f i n e d m a i n l y to s h a l l o w w a t e r l i m e s t o n e s . C l a s t i c d e p o s i t i o n t h r o u g h the o l d , o r 

p o s s i b l y new, channels was r e n e w e d one o r m o r e t i m e s f o r s h o r t p e r i o d s d u r i n g 

the A t o k a p e r i o d , as i n d i c a t e d by the appea rance of o c c a s i o n a l t h i n sandstones i n 

the sequence. 

F o l d i n g at the c lose of P e n n s y l v a n i a n t i m e r e s u l t e d i n the s o u t h - p l u n g i n g 

s t r u c t u r a l nose w h i c h i s seen i n the s u b s u r f a c e i n the W a l k e r D r a w a r e a t o d a y . 

A f t e r d e f o r m a t i o n b y f o l d i n g the s h e l f a r e a was t i l t e d to the e a s t - s o u t h e a s t as a 

r e s u l t of the subs idence of the D e l a w a r e B a s i n . 

D R I L L S T E M T E S T A N D E L E C T R I C L O G 
I N T E R P R E T A T I O N 

S H E L L - W A G O N T I R E N O . 1 

The M o r r o w gas pay zone i n the S h e l l - W a g o n t i r e No . 1 (Sec. 17, T - Z 3 - S , 

R - 2 3 - E ) f r o m 9684 ' to 9708 ' con ta ins 24 ' of net gas pay sand h a v i n g a w e i g h t e d 

a v e r a g e p o r o s i t y of 1 1 % and a w a t e r s a t u r a t i o n of 40%. 

On a c o n v e n t i o n a l d r i l l s t e m t e s t f r o m 9492 ' t o 9692 ' ( i n c l u d i n g o n l y 8' 

of the net pay) , a gas f l o w r a t e of 1, 550 M C F per day was r e c o r d e d at the end of 



a four hour d r i l l s tem test. I n i t i a l and f i n a l shut in pressures were 3740 and 3535 

respec t ive ly . Ext rapola t ion of the pressure bui ld up data indicated a stat ic r e se r ­

v o i r pressure of 3830 psig on both shut i n tests . 

A subsequent straddle packer test f r o m 9682' to 9743' bracket ing the 

ent i re pay section a f te r reaching to ta l depth resul ted in a s tabi l ized gas f low rate 

of 1, 250 M C F / d a y at a surface pressure of 110 psig on a 3/4" choke. I n i t i a l and 

f i n a l shut in pressures were 3820 and 3684 respec t ive ly . These extrapolate to 3835 

psig and 3880 psig respect ively . 

Pe rmeab i l i t y calculat ions f r o m these data indicate a range f r o m 0. 5 m d . 

to 0. 2 m d . , w i t h the higher value being recorded on the ea r l i e r test . The reduced 

pe rmeab i l i ty indicated f r o m the s traddle test and the lower f low rate are bel ieved 

to be due to the massive skin damage known to resu l t f r o m exposure of M o r r o w 

sands to f r e s h water base d r i l l i n g f l u i d s . At the t ime this we l l was d r i l l e d (1964) 

there were no known successful methods of s t imula t ing a M o r r o w pay sand. In 

fact , s t imula t ion attempts i n this area general ly resul ted i n a decrease i n p r o ­

duc t iv i ty . 

In 1967, some three years after abandonment of this well, successful 

fracturing techniques using gelled art ic i f ia l brine solutions duplicating the Morrow 

zone water salinity were applied. In 1970, super thickened brine solutions have 

been even more successful . These fracture treatments have yielded gas flow 

rates three-fold to twenty-fold over the dr i l l stem test flow rates. The larger 
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increases being i n those wells wi th severe skin damage. 

Analysis of the d r i l l s tem test of the Shel l -Wagont i re No. 1 and the resul ts 

of recent f r a c t u r i n g techniques suggest that this we l l should be expected to produce 

at a CAOF of approximate ly 4, 000 M C F / d a y by NMOCC test ing procedures a f te r a 

f r a c t u r i n g t rea tment . 

CAROLINE HUNT SANDS - J. R. JOYCE NO. 1 

The Carol ine Hunt Sands - J. R. Joyce No. 1 (Sec. 28, T-23-S, R-23 -E) 

located 1. 75 mi l e s southeast of the Shel l -Wagont i re No. 1 encountered the same 

M o r r o w sand at 9494' to 9525' that produced gas i n the Shell w e l l . This zone was 

not d r i l l s tem tested, but has a ve ry s t r i k i n g c o r r e l a t i o n to the gas zone i n the 

Shel l -Wagont i re No. 1 and is 182' s t r u c t u r a l l y higher. Analys is of the w e l l logs 

shows 29' of net sand having a weighted average poros i ty of 8% and a water satura­

t ion of 48%. While the sand in this w e l l shows a s l igh t ly higher water sa turat ion 

than that found in the Shel l -Wagont i re No. 1, i t is believed due to the lower average 

poros i ty since the w e l l is s t r u c t u r a l l y higher . 

By the analogy of the e lec t r i c and sonic logs, i t appears that gas produc­

t i v i t y equal to that expected f r o m analysis of the d r i l l s tem test i n the Shel l -Wagont i re 

No. 1 can be expected f r o m the Carol ine Hunt Sands - J. R. Joyce No. 1 a f te r i t is 

s t imulated by a f r a c t u r e t rea tment . 
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