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GEOLOGICAL REPORT 
PROPOSED NORTH TEXAS HILL UNIT 

EDDY COUNTY, NEW MEXICO 

PURPOSE 

The purpose of t h i s r e p o r t i s t o b r i e f l y summarize 

the g e o l o g i c a l reasons f o r forming an e i g h t s e c t i o n Fed

e r a l U n i t . Development o f the u n i t w i l l begin w i t h the 

r e - e n t r y of the Mallard-No. 1 Federal "21", Sec. 21-T21S-

R21E and d r i l l i n g i t approximately 2000' deeper t o a 

depth of 8200 f e e t which w i l l t e s t 200 f e e t o f Upper 

M i s s i s s i p p i a n Limestone. 

LOCATION AND LAND 

The propose North Texas H i l l U n i t i s 36 miles west 

of Carlsbad, New Mexico and immediately southwest o f the 

L i t t l e Box Canyon Gas F i e l d ( E x h i b i t No. 1 ) . I t has a 

semi-arid c l i m a t e w i t h drainage t o the east and no r t h e a s t . 

The area i s accessible by county and lease-ranch roads. 

The proposed u n i t contains e i g h t s e c t i o n s . I t 

includes Sections 16, 17, 20, 21, 28, 29, 32 and 33 i n 

T21S, R2 2E ( E x h i b i t No. 1 and 2 ) . 



GENERAL GEOLOGICAL DISCUSSION 

The North Texas H i l l U n i t i s l o c a t e d on the North

western Shelf o f the g r e a t e r Permian Basin o f West Texas 

and Southeastern New Mexico. Approximately 76 00 f e e t 

o f Permian and Pennsylvanian sedimentary rocks are 

present and w i l l be t e s t e d . A w i l d c a t w e l l d r i l l e d t o 

a depth o f 8200 f e e t w i l l p e netrate the p r i n c i p a l l y 

p r o s p e c t i v e Lower Pennsylvanian Morrow Series and bottom 

i n the M i s s i s s i p p i a n Limestone. Expected tops are as 

f o l l o w s : 

San Andres Surface 

G l o r i e t a 825 (?) 

Abo 3122 

Wolfcamp 4144 

Cisco 5440 

Lower Canyon 6269 

Strawn 6505 

Atoka 6919 

Morrow e l a s t i c s 7272 

Chester 7590 

M i s s i s s i p p i a n 7740 

E x h i b i t No. 3 shows the s t r u c t u r a l c o n f i g u r a t i o n o f 

the proposed North Texas H i l l U n i t and surrounding area. 

The Huapache F a u l t Zone cuts across the southwest corner 

of the u n i t . S t r u c t u r a l contours are drawn on top o f 
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the Morrow e l a s t i c s on the down thrown block and they are 

drawn on top o f the Abo Formation on the up thrown 

b l o c k . Lower Pennsylvanian rocks are not present on 

the up thrown block t h i s f a r n o r t h . I n the proposed 

North Texas H i l l U n i t , a s t r u c t u r a l c l o s u r e e x i s t s w i t h 

the -2400 contour c u t t i n g each o f the se c t i o n s i n c l u d e d 

i n the u n i t . 

The primary o b j e c t i v e i s the Lower Pennsylvanian 

Morrow e l a s t i c s . Secondary o b j e c t i v e s i n c l u d e Atoka, 

Strawn, Canyon, Cisco and Lower Abo-Upper Wolfcamp. 

A l l o f these horizons are p r o d u c t i v e i n the surrounding 

area except the Basal Abo. Morrow p r o d u c t i o n has been 

e s t a b l i s h e d i n the L i t t l e Box Canyon F i e l d t o the n o r t h 

east, i n the Rocky Arroyo F i e l d t o the southeast 

( E x h i b i t No. 1) and other s c a t t e r e d p r o d u c t i o n as seen 

on E x h i b i t No. 3. 

Production from Atoka and Strawn sands i s present 

i n the area but are sporadic and lac k c o n t i n u i t y . 

Wolfcamp, Ciso and Canyon carbonate r e s e r v o i r s produce 

i n the L i t t l e Box Canyon and Rocky Arroyo areas. These 

r e s e r v o i r s are i n carbonate b u i l d u p s along the s h e l f 

margin w i t h one exc e p t i o n , the Yates - No. 2 Huber "IA", 

Section 15 i n T21S, R21E, which produces from a t h i n 

s h e l f carbonate. 

A l l p r o d u c t i o n i n the area i s p r i m a r i l y caused by 

s t r a t i g r a p h i c t r a p p i n g , i n c l u d i n g the Morrow e l a s t i c s , 

-3-



the primary o b j e c t i v e . The s t r a t i g r a p h y o f the Morrow 

e l a s t i c s i n the proposed u n i t i s s i m i l a r t o t h a t o f 

the L i t t l e Box Canyon Area. On E x h i b i t No. 3 the 

dashed contours represent i s o l i t h contours o f t o t a l 

sand i n the Upper Morrow e l a s t i c s . The i n t e r v a l which 

has been i s o l i t h e d i s shown on the S t r a t i g r a p h i c Cross 

Section AA' ( E x h i b i t No. 4 ) . These i s o l i t h contours 

represent the a r e a l e x t e n t o f a complex s h o r e l i n e s t r i k e 

sand dep o s i t (beach-bar sands) which can be t r a c e d from 

CatClaw Draw (see Exhib t No. 1) t o L i t t l e Box Canyon 

and through the North Texas H i l l U n i t . E x h i b i t No. 4 

shows some o f the key w e l l s w i t h good sand development 

i n t h i s Upper Morrow i n t e r v a l . Moving west along A' t o 

A on E x h i b i t s 3 and 4 s t r u c t u r e i s r e g i o n a l l y up d i p . 

Moving from w e l l t o w e l l i n the same d i r e c t i o n along A' 

t o A w e l l s a l t e r n a t e from producing w e l l s t o water wet 

w e l l s i n the Upper Morrow u n t i l the Yates - No. 2 - Huber 

" IA", Section 15, i n T21S, R21E. The l a s t two w e l l s on 

the west are w i t h i n the u n i t . Both o f these w e l l s , the 

Ma l l a r d -No. 1 - Federal "21" and the Pennzoil - No. 1 

- Federal "28" are up d i p from the Yates - No. 2 - Huber 

"IA" which has an e x c e l l e n t sand i n the Upper Morrow w i t h 

good r e s e r v o i r s q u a l i t i e s b ut d r i l l stem t e s t e d water. 

The M a l l a r d - No. 1 - Federal "21" i s s u b s t a n t i a l l y up d i p . 

I t was o n l y d r i l l e d t o 6200 f e e t and d i d not penetrate the 

Morrow. The l o c a t i o n of the Ma l l a r d - No. 1 - Federal "21" 
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i s i n optimum p o s i t i o n f o r p e n e t r a t i n g t h i s h i g h q u a l i t y 

r e s e r v o i r . A sand a t t h i s same l e v e l was penetrated i n 

Pennzoil - No. 1 - Federal "28" which i s probably not 

r e s e r v o i r connected t o the Huber "IA" w e l l b ut i s also 

h i g h l y p rospective i n t h i s i n t e r v a l and w i l l be discussed 

i n d e t a i l l a t e r . 

An upper i n t e r v a l i s als o shown on E x h i b i t No. 4. 

This s e c t i o n i s the Basal Abo and Upper Wolfcamp. A 

r e e f f a c i e s i s present i n the Yates - No. 1-Y - H i l l i a r d 

"BF" Federal. I n the other w e l l s on the cross s e c t i o n t h i s 

i n t e r v a l i s a s h e l f f a c i e s . The w e l l s o f major s i g n i f i c a n c e 

are the l a s t three w e l l s on the west. These three w e l l s 

show p o r o s i t y streaks i n the Lower Abo and Upper Wolfcamp. 

This i n t e r v a l does not produce i n the immediate area but 

does f a r t h e r n o r t h . The Yates - No. 2 - Huber "IA", Section 

15 i n T21S, R21E, was p e r f o r a t e d i n t h i s i n t e r v a l and 

t r e a t e d . A f t e r the load was recovered, a d d i t i o n a l swab 

t e s t i n g produced a very small show o f gas and condensate 

w i t h f l u i d l e v e l a t 1500 f e e t . This same i n t e r v a l i n the 

Mal l a r d - No. 1 - Federal "21", Section 21 i n T21S, R21E, 

i s 196 f e e t s t r u c t u r a l l y h i g h e r , and from the mud l o g t h i s 

i n t e r v a l had d r i l l i n g breaks, gas k i c k s , sample p o r o s i t y and 

o i l fluorescence w i t h c u t . There i s also f a i r t o good 

p o r o s i t y on the CNL-FDC l o g ( E x h i b i t No. 4) where these 

shows occurred. This w e l l was plugged and abandoned w i t h 

these shows not t e s t e d . The Pennzoil - No. 1 - Federal "28", 
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Section 28 in vT21S, R21E i s 147 f e e t h i g h t e r than the 

Ma l l a r d - No. 1 - Federal "21" a t the Basal Abo l e v e l 

and on the BHC l o g has .very good p o r o s i t y i n the 

i n t e r v a l . This zone was not t e s t e d b e f o r e the Federal 

"28" was plugged and abandoned. Both o f these w e l l s 

have very good p o t e n t i a l t o produce o i l and gas from 

the Basal Abo. 

E x h i b i t No. 5 shows p o r t i o n s o f the Pennzoil - No. 

1 - Federal "28" which have h i g h p o s s i b i l i t y t o be 

pro d u c t i v e gas zones which have not been t e s t e d . The 

bottom zone i s a t h i n p o r o s i t y zone i n the M i s s i s s i p p i a n 

Limestone. Very few w e l l s produce from the M i s s i s s i p p i a n 

on the Northwestern s h e l f . On the s t r u c t u r a l c l o s u r e 

i n the North Texas H i l l U n i t the M i s s i s s i p p i a n Limestone 

i s a very v i a b l e o b j e c t i v e . 

The Morrow zone shown on the Federal "28" on 

E x h i b i t No.. 5 i s the same Upper Morrow sand described 

p r e v i o u s l y . Morrow sands a t t h i s l e v e l i n other w e l l s 

have tremendous p e r m e a b i l i t y and an example of t h i s i s 

di s p l a y e d on Exhib t No. 5 beside the Morrow i n the Federal 

"28" i n the Yates - No. 1-Y - H i l i a r d "BF" Federal. Both 

o f these w e l l s have a low Rt on t h e i r r e s p e c t i v e e l e c t r i c 

logs (both below 20 ohms). The Federal "28" shows sep a r a t i o n 

on the M i n i l o g ( M i c r o - I l l ) and the H i l l i a r d "BF" shows 

separat i o n between the Rxo and LLS on the DLL-Micro SFL l o g . 

This s e p a r a t i o n on both logs i n d i c a t e f i l t e r cake b u i l d up 

i n the bore h o l e . This f i l t e r cake i s also seen on the 

« 
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C a l i p e r l o g i n both w e l l s by hole r u g o s s i t y . F i l t e r cake 

i n d i c a t e s f l u i d lose i n t o the f o r m a t i o n . I n the H i l l i a r d 

"BF" t h i s d r i l l i n g f l u i d i n v a s i o n f l u s h e d back i n t o the 

form a t i o n f a r enough t o e f f e c t the L L D reading and i n d i c a t e 

a f a l s e Rt. From l o g c a l c u l a t i o n t h i s sand should have 

been water wet but the sand was p e r f o r a t e d and has produced 

over one b i l l i o n cubic f e e t o f gas and s t i l l s t e a d i l y 

produces three m i l l i o n cubic f e e t o f gas/day. The 

s i m i l a r i t y of the Federal "28" and Federal "21", the 

s t r u c t u r a l p o s i t i o n o f the Federal "28", and the l a c k o f 

i n t e r e s t i n Morrow gas p r o d u c t i o n when the Federal "28" was 

d r i l l e d i n d i c a t e s t h a t t h i s Upper Morrow sand i n the Federal 

"28" could be a by passed p r o l i f i c gas producing zone. 

The Upper zone shown on E x h i b i t No. 5 o f the Federal 

"28" i s a carbonate zone o f Canyon (NMOCC Strawn) age 

which has very good p o r o s i t y , m i n i l o g separation and good 

Sw c a l c u l a t i o n s . The bottom p o r t i o n o f t h i s zone was 

d r i l l stem t e s t e d w i t h a recovery o f 164 f e e t o f s l i g h t l y 

gas c u t mud and shut i n pressures o f 1922 p s i and 2103 p s i . 

On E x h i b i t No. 5 across from t h i s zone are the logs from 

the Yates - G r i f f i n "JJ" Com #1 ( f o r m e r l y operated by AMOCO). 

Yates took over operations on t h i s w e l l when AMOCO planned 

t o p l u g and abandon i t . The i n t e r v a l shown i s Upper 

Pennsylvanian i n age and has p o r o s i t y development i n a 

carbonate zone. The d r i l l stem t e s t o f t h i s i n t e r v a l i s 

very s i m i l i a r t o the Federal "28", i t recovered GTS TSTM, 



200 f e e t mud w i t h shut i n pressures of 1889 p s i and 2003 

p s i . Yates p e r f o r a t e d the G r i f f i n as shown and completed 

the w e l l f o r one m i l l i o n cubic f e e t o f gas/day. The 

Federal "28" i n t h i s zone o f d i s c u s s i o n has as much 

p o t e n t i a l as the G r i f f i n because o f i t s ' s t r u c t u r a l p o s i t i o n . 

SUMMARY AND CONCLUSION 

A s t r u c t u r e and i s o l i t h map was con s t r u c t e d from 

subsurface data a v a i l a b l e from the North Texas H i l l area. 

The s t r u c t u r e map shows a c l o s u r e e x i s t s which i s w i t h i n 

the u n i t area w i t h the -240 0 contour c u t t i n g each o f the 

sections i n the proposed u n i t . Two w e l l s have been d r i l l e d 

on the u n i t , the M a l l a r d .-No. 1 - Federal "21" and the 

Pennzoil - No. 1 - Federal "28". The Federal "21" d i d 

not d r i l l deep enough t o penetrate the Morrow e l a s t i c s , 

the primary o b j e c t i v e i n the area and d i d not t e s t other 

shows which were penetrated. The Federal "28" penetrated 

the Morrow but d i d not adequately t e s t r e s e r v o i r q u a l i t y 

rocks and s t i l l has a high p o t e n t i a l o f being a producing 

w e l l . Reservoir p o t e n t i a l i n the r e s t o f the u n i t i s very 

high w i t h h i g h q u a l i t y r e s e r v o i r s i n ; the Lower Pennsylvanian 

Morrow. Secondary o b j e c t i v e s e x i s t i n s h e l f carbonate i n 

the Basal Abo, Cisco, Canyon, and Strawn h o r i z o n s . 

With the r e s e r v o i r p o t e n t i a l i n the North Texas H i l l U n i t 

present and a f a v o r a b l e s t r u c t u r a l p o s i t i o n demonstrated, 
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the u n i t has the p o t e n t i a l o f being a very p r o l i f i c 

gas producing area. 

I n conclusion the e i g h t s e c t i o n s , as o u t l i n e d , 

appear t o be p r o p e r l y l o c a t e d by geologic reasons t h a t 

give cause and j u s t i f i c a t i o n f o r the f o r m a t i o n o f the 

North Texas H i l l U n i t . 
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