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INTROOUCTIOf^ 1 

CATALOG OF ALL WELLS IN ^ELOATA FILE.OCTOaER 1979 UPDATE i 
THIS INDEX REPRESENTS A CURRENT LISTING OF ALL SAMPLES i 

STORED AT THE yELL SAMPLE LIBRARY WITH THF EKCrPTION OF 

AREA 
TX 

- Wellog 

DRILL CUTTINGS 
WILL 8£ AVAILA 9LE 

HE CUTTINGS WIL 
TQ THE PUBLIC S 

L BE CATALOSEO 
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ALTHOUGH THIS 
ANO OUTCROP SAHPLE 
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St IMFORHATION 

ALL CORES* CORE CHIPS, 
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RENDER' A SERVICE 8 
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ASE SENO SUCH I 
BUREAU OF ECONO 

NFORMATION TO E. OOH 
MIC GEOLOGY, SO THAT 
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WELL NO^i—>~PREFIX C = CORE 
PREFIX 8 = CORE CHIPS 
PREFIX P = OUTCROP SAMPLES 

# 

# 
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JL 
n 

A. 
n 
# 

JL 
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PREFIX R = CUTTINGS 
PREFIX S = SUPERIOR OIL C0« OOMATIOMS 
PREFIX T = r-JEWLY ACQUIRED CORE, IN TRANSITION 
TO PERMANE»IT STORAGE* 
THE NUMBERS FOLLOWING THE PREFIX ARE CATALOG 
NUMBERS ASSIGNED BY THE WELL SAMPLE LIBRARY 

COUNTY ~-INDICATES COUNTY UHERE THE MELL I S LOCATED 
t O C ^ ~ - » . « - . N m ^ B E R IN THIS COLUMN REFERS TO TOPO MAP 

OPERATOR"' 
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i-j 12455 12924 GORMAN NO NO NO OKDOVICIAN 3 2 

C-SSfS7F 
• C"ii;l,56 
C»3ai28 
C-99i29 

HI^UfttM.^ 

ANDREWS . 
ANDREWS 
ANDREWS 
ANDREWS 

j f f " 

P 
-i- .A 

_ - - . . . . . wi%M ) i U N 

HUMBLE OIL AND REFINING a 
HUMBLE OIL ANO REFINING 
HUMBLE OIL ANO REFINING 
MVSNOLIA PETROLEUM COMPANY 
SHELL OIL COMPANY 

- T-XAS-B39.., 
COWDEN 
LINE8ERRY,EVELYN 
PARKER 
UNIVERSITY-3S995 
LOCKHART 

1 
18-D 0 

2 
37 
2 

12 

12438 
l«i26 
15 343,,, 

8745 = 
13851 
8SS? 

12731 
iii2i. 
^11488 
8928 

13876 
884? 

GORMAN 
ELLENBURS 
GORMAN 
ELLEWBURG 
ELLENBURG 
GORMAN 

NO 
NO 
NO 
NO 
NO 
NO 

NQ 
NO 
YES 
YES 
YES 
NO 

NO 
NO 
NO 
MO 
NO 
NO 

ORDOVICIAN 
ORDOVICIAN 
ORDOVICIAN 
ORDOVICIAN 
ORDOVICIAN 
ORDOVICIAN 

25 • 
3 

12 
5 
4 

15 
C»a89.a8C ANDREWS ?̂" SHELL OIL COMPANY 
C'OSIJS ANDREWS t" SHELL OIL COMPANY 

PINSON 
RATCLIFF 

11642 
11164 

15173 
11155 

GORMAN 
GORMAN 

NO 
NO 

YES NQ 
YES NO 

ORDOVICIAN 
ORDOVICIAN 

2 
9 

c - g i § 5 0 -
C"Slf63 

ANDREWS 
ANDREWS 

SINCL.AIR 
SINCLAIR 

OIL 
OIL 

ANO 
ANO 

GAS 
GAS 

COWDEN 
UNIVERSITY 

31 
143-4 

19 55J,« 
4607 

11398... MONTOYA NO YES NO ORDOVICIAN 11 
6865 FULLERTON NO NO NO PERMIAN 6 

'7-̂  ^ Pi ̂ ^ 1591 
556 

ANDREWS 
ANDREWS 

SOUTHLAND ROYALTY 
STANDARD OF TEXAS 

LOWE 
FASKEN 

1 12166 12294 ELLENBURG NO NO NO 
5-a. 12598.,; 12741 MONTOYA NO NO NO 

ORDOVICIAN 15 
ORDOVICIAN 22 

-ii 574 
572 

ANDREWS 
ANDREWS 

STANDARD OF TEXAS 
STANDARD OF TEXAS 

HOWELL 
SOCOMY-MOBIL 

1 12113 12183 ELLENBURG NO NO NO ORDOVICIAN 
1 13.974 11343 ELLENBURG NO MO NO ORDOVICIAN 

28 
_15_ 
31.. 
18 

C«illj5S8 ANDREWS ^ ' STANDARD OF 
C - 9 i 4 9 9 ANDREWS ^^'" STANOLIND 

TEXAS SOUTHLAND-ROYALTY 
COWDEN 

15-2 12122 12216 ELLENBURG NO YES NO 
36 19625 18833. NO NO NO 

ORDOVICIAN 

C-SB58 5 
C»01311 

ANDREWS 
ANDREWS \ -' 

STANOLIND 
SUN OIL COMPANY 

CREWS, ELIZABETH 
THORNBERRY, M»A.. 

4153. 
4245 

4198 
4326 SAN ANDRES 

NO 
NO 

NO 
YES 

NO 
NO PERMIAN 

3 
_2JL 

_1_ 
C"^l 
C - il 

387 
388 

ANDREWS 
ANDREWS 

SUN 
SUN 

OIL 
OIL 

COf^PANY 
COMPANY 

UNIVERSITY 
UNIVERSITY 

BLOCK 4 3 
0-2 

4858 
13 931 

4868 
10946 

N0. 
NO 

NO 
NO 

NO 
NO 

C ' 

c-
c-
1 J. "•* 

8-
B-
B-

C-
C~ 
• B-
C " 

c-
C-
c • 

C " 
C-

c • 
C-
c-
4 * 

C " 

c~ 
C« 
C-

c-
C" 
c -
C • 
C-
C" 

1391 
J .5 3 5 2 
:• ^4 53 
*1349 

35E 
' 358 

"; 35C 
5'. 35F 

a i " 4 
'll''5 
/ : * : 8 i F 
> 438 
:i56'' 
^ .542 
.^:571 
•• -168 
, 397 
•- ̂ 387 
, '434 
i n 7 2 
1371 
1548 

'^551 
1537 
152 3 
1536 
1568 
U529 
i *̂  7 ̂  7 
U194 
1195 

ANDREWS 
ANDREWS 
ANGELINA 
ARANSAS 
ARCHER 
ARCHER 
ARCHER 
ARCHER 
ARCHER 
ARCHER 
ARCHER 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
ATASCOSA 
AUSTIN 
AUSTIN 
AUSTIPf 
BANDERA 

1 * 
r r . , -

1 : 
1 -

f. '. •» 

^ i ' 

1' * 

1 ^ - . . • -

1 ^ ' 

'J - -

ft < 

1 % < 

SUN OIL COMPANY 
SUPERIOR OIL COMPANY 
ROXANA 
SUN OIL COMPANY 
MAGNOLIA PETROLEUM COMPANY 
MAGNOLIA PETROLEUM COMPANY 
!«AGNOLIA PETROLEUM COMPANY 
«CCARTY ANO COLEMAN 
NORTH TEXAS CANAL ROUTE 
NORTH TEXAS CANAL ROUTE 
SNODO, C.W, 
BALLARD-UNOERMOOD 
HOPE, ALVIN C. 
HUMBLE OIL ANO REFINING 
JOC EXPLORATION 
MAGNOLIA PETROLEUM COMPANY 
^[0 8RAV0 OIL COMPANY 
RIO BRAVO QIL COMPANY 
R[0 8R.AV0 OIL COM.oANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
TENNECO 
TENNECO 
TENNECO 
TENNECO ANO PENNZOIL UNITED 
TENNECO ANO PENNZOIL UNITED 
TENNECO ANO PENNZOIL UNITED 
TENNECO AND PENNZOIL UNITED 
*«̂ GNOLIA PETROLEUM COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
MCBRIDE, M.C, INC. 

UNIVERSITY BLOCK 9A 1 
UNIVERSITY 1-3&A 
L0NG3ELL 
COPANO STATE 
HAYTOR (SKIP" 
THOM 
THOM 
TAYLOR, W.H. 
TEST HOLE 
TEST HOLE 
JONES 
EASTWOOD 
KORUS, FRANC1 
PRUITT, E.J. 
UNKNOWN 
DORNAK 
BROWN 
CORTINAS 
CORTINAS 
TOM 
URBANCZKY 
CLIMER, GLEN 
ROGERS, CLEO 
SMITH, P,R» 
FINCH, O.C* 
SMITH, JULIA 
SMITH, JULIA 
SUGGS, J.N. 

?) 

:s 

J * 
J . 

LASIKAR ESTATE 
BEAHAN 
JANOBSKY 
MCBRIDE 

4 
184-7 

1 
"I 

4 
2-A 

8 
9 
1 
1 
1 

46 
1 
1 
1 
1 
2 

1-A 
1 • 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 

4733 
12233. 

6885 
1398 
3853 
3856 
4972 
23 
23 

4864 
165". 
5223 
9661,. 
2S.3S 
72SI„ 
1154 
2191. 
3S41 

ia54i 
10 791 
6162 
5271 
3984 
5341 
4415 
2583 
6227 
8968 
9734 
5718 . 
8T»., 

4741 
12439 

231, 
718t 
5486 
3869 
3898., 
4991 
193, 
85 

4i?9? 
5311 
5284 

11736 
2185 
7328 
3329 
4519. 
470 f. 

1*982 
1191? 
6?S5 
5785 
4539 
6326 
5356 
2653 
7267 
9456 
9896 
5758 
1179 

GORMAN 

FRIO 

GRAHAM 
GRAHAM 

GLEN ROSE 
SLISO 
OLMOS 

EDWARDS 
EDWARDS 
SLIGO 
SLIGO 
SLIGO 
SLIGO 
SLIGO 
ANACACHO 
SLIGO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

- NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
YES 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
YES 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NQ 
NH 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

ORDOVICIAN 

OLIGOCENE 

PERMIAN 
PERMIAN 

L. 
L. 

CR 

L. 
L. 
L. 
L. 
L. 
L. 
L. 
U. 
L. 

CRETAC. 
CRETAC. 
CRETAC. 

ETAC. 

CRETAC, 
CRETAC, 
CRETAC. 
CRETAC. 
CRETAC* 
CRETAC. 
CRETAC, 
CRETAC, 
CRETAC. 

1 
9 

13 
1? 
1 
1 
1-
1 
2 
1 
1 
2 

21 
163 

6 
9 
2 
4 
1 
4 
2 

118 
127 
124 
98 
118 
22 

1S9 
7 

22 
3 
1 

C---̂ '5497A BANDERA -9^^ ROWSEY OIL COMPANY 
C-'i 6'64 BANDERA 515 SHELL DEV,' CO.tB.F. PERKINS) 

ROWSEY 
GARRISON LAK! 

2 
1 

6266 6882 
ITS 

RILEY 
GLEN ROSE 

C-8 68 62 BANDERA 09 6 SHELL DEV, CO,(B,F, PERKINS) HOSKINSON RANCH 

NO 
Mfl 

NO 
MO 

NO CAMBRIAN 26 



. j g i W J Kfi ^A—t-n-Vf-.^-

onct.L DEV, CO, (B .Fg 
•6 63.42 
•969.43 

. .-.^.^.LiH^t RIPPEY R , - 0 , R , R I P P E Y 7 
PERKINS) RfP.PEY R, -D,R,RTPPEY 8 

65 GLEN ROSE NO NO NO 
81 GLEN ROSE NO NO NO 

L, CRETAC, 6 

BANDERA 
BANDERA 

SHELL 
SHELL 

DEV, 
DEV, 

CO,(B.F, 
CO,CB,F, 

PERKINS) 
PERKINS) 

ROTGE, 
R0T5E, 

ALBERT H. 
ALBERT H. 

1 
2 

46 GLEN ROSE NO NO NO 
35 GLEN ROSE M Mil ML 

L* CRETAC, 5 
•JLn_XS£lML> 3 

C»S6ft44 
C - ? 5 1 4 S 

BANDERA 
BANDERA 

"* 6 
7136 

SHELL 
SHELL 

DEV, 
OEV, 

C0,{8,F, 
CO.(B,F, 

PERKINS) 
PERKINS) 

R0T5E, 
ROTGE, 

ALBERT H, 
ALBERT H. 

3 
4 

35 .< 
JL&. 

GLEN 
J1L£M_ 

C-;6''. 46 BANDERA 5**6 SHELL OEV. 
C-J6*47 BANDERA SHELL DEV. 

CO,(B.F, 
C O , ( a , F , 

PERKINS) 
PERKINS) 

ROTGE, 
ROTGE, 

ALBERT 
ALBERT 

5 
6 

IS 71 
i 5 L 

SLEN 
M.EM-

R O S E NO NO NO L , C R E T A C . 2 
•Ri l5£ NO - M Q N i L _ _ L . . _ i i a £ X J L C . , _ _ _ fe. 

CRETAC. 5 
CRETAC, 6 

ROSE 
ROSE 

NO 
_N9_ 

NO 
NO 

NO 
NO 

C 
r 

6̂'̂ 48 
15'-49 

BANOERA 
BANOERA 

SHELL 
SHELL 

DEV, 
DEV, 

Cv,CB»F» 
C0«(8.F, 

PERKINS) 
PERKINS) 

ROTGE, 
RDTGE, 

ALBERT 
ALBERT 

H, 
H, 

7 
8 

129 
79 

GLEN 
GLEN 

ROSE 
ROSE 

MO 
MQ 

NO 
NO 

L. 

L, 
L, 

CRETAC, 
XfiEIMLt. 

12 

16} 18 
•.; - 4 7 9 

BANOERA 
BASTROP 

^ ' 6 SHELL OEV, 
1'̂  AMBASSADOR 

CO,(STRICKLIN) 
OIL COMPANY 

PIPE CREEK-RIPPEY 
ANDERSON 

1 4 136 , GLEN ROSE NIO NO MO 
I 1 7 3 4 ' 2 7 3 1 • Mfl MO UM-

CRETAC, 1 9 , 
5 

C - ; S 4 8 7 
C - y ' 3 2 4 

BASTROP 
BASTROP 

:̂  ' AMBASSADOR QIL COMPANY 
7 " ANDERSON-PR ICHARD 

ANDERSON 
3TAN0IFER 

2 
_1_ 

1 2 3 5 
1 7 7 3 

1 7 9 1 
2329 AUSTIN 

NO 
NO 

NO NO 
NO NO U , C R E T A C . 

5 
4S. . 

C ~ ' i r 4 Q 9 
BASTROP 
BASTROP 

CAMP, ET AL 
DENVER PROO, ANO REFINING 

BAILEY, H,L* 
HICKS, MILLIE 

1 1 6 9 7 2 2 8 3 OALE LIME NO. NO NO 
1 251.9 2 6 3 4 GEORGETOWN NO NO NO 

U, CRETAC, 63 
L, CRETAC, 1 

C- J " !47 I 
C - ^ M S S 

BASTROP 
BASTROP 

L O P E Z , M , M . 
L O P E Z , M,M.. 

HALEY W,A, 
WAMEL 

1 1 4 5 3 . 2 9 3 5 
2 2 2 6 

MO 
JML 

NO 
NQ 

NO 16 

C~^ 
'3 72 
; 338 

BASTROP 
BASTROP 

MCGAHAN, 
MCGAHAN, 

0 , 8 , , ET AL 
D . 8 , ET AL 

HOLCOMB, 
H0LC3MB, 

C« 1693.« 
1687 

2 2 3 6 
1 7 8 4 

NO YES NO 
NO YES NO 

C - i ' » 4 4 3 
C - 1 1 4 1 7 

J 1 3 9 8 
'11534 

BASTROP "̂ P, MIDWEST TEXAS OIL COMPANY GARZA, L . 
BASTROP 3 V MIDWEST TEXAS OIL COMPANY GARZA, L , 

1 2 3 8 1 . 
2 8 9 3 

BASTROP 
BASTROP 

SUN 0 1 
TENNEC 

L COMPANY 
0 

HAYES 
KAUFFMAN,D.F, 

2692 GEORGETOWN NO YES NO 
2571.., GEORGETOWN NO YES YES 

L , CRETAC. 1 
L. CRETAC, 1 

6&SS, 
5433 . 

6666 
6% 58 

SLIGO 
SLIGO 

NO 
NO 

NO 
MO NO 

L , C R E T A C , 2 
L , CRETAC. 9 5 

C*.'1531 
C-?6124 
C- '6128 .. 
C-*6119 
c-r;78« 
C-) 1195 

BASTROP 
BASTROP 
BASTROP 
BASTROP 
BASTROP 
BASTROP 

^p 

TENNECO 
TEXACO 
TEXAS MATER RESOURCES 
TEXAS DEPT OF WATER RESOURCES 
TEXAS BASIN-BUR, OF RECLAH* 
TRAVIS DRILLINGS 

SAHICKI, F.J, 
BROMOER 
CARRIZ0-MILC9X 
CARIZO-WILCOX 
SALEM DAM SITE 
MASH-INGRAH 

! 
I 
1 
2 
1 
1 

7138 
8295 
• 177 

43 

2255 

7823 
91.44 
387 
854 
46 

2315 

SLIGO NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
MO 

NO 
NO 
NO . 
NO 
NO 
NO 

L. CRETAC, 63 
9 

13... 
34 
1 
21 

C » 3 . 3 2 5 
t . * M X X t? o 

B A S T R O P 
BAYLOR 

WILL IA 
NORTH 

HSON 
TEXAS 

ANO 
CA 

PRI 
NAL ROUTE 

SCHMENK 
TEST HOLI J P 

1329 . 1 1 3 8 . NO NO NO 
78.WICHITA NO NO MO PERMIAN 

C-C'^15T3 
C-:,5 !#.. 

BEE 
BEE 

g-. CARL, WILLI 
CIL C 

AM E . 
ORPORATION 

GILLETTE 
BOONE 

MAE 9915 
1 3 4 5 1 

I S 2 3 9 . 
1 3 5 8 1 

WILCOX NO MO YES EOCENE l i . . 
EDWARDS NO NO YES L , CRETAC, 22 

u665C 
.. 666F 

BEE 
BEE 

f 4 ' " M-S-F 
SHELL 

QIL 
OIL 

:oRP 
:0MP 

ORATION 
ANY 

SCHULZ 
CURRER 

1 13431 13531 EDWARDS NO NO YES L, CRETAC, 12 
1 1 3 5 9 6 -14178 EDWARDS NO NO YES L . CRETAC, 3 1 . 

C' : 5 i ) ! • 
C-'"666H 
C-n292 
C-? 1531 
C-..1354 
C-U361 
C*:6*27 
C-; 736 
C « 1 6 n 9 
C-:s"22 
C-.6'21 
C»T;717 
C-dl436A 
C». U98 
C .U99 
c-it:i6ii 

BEE 
BEE 
BEE 
BEE 
BEE 
SEE 
BELL 
BELL 
BELL 
BELL 
BELL 
BEXAR 
BEXAR 
BEXAR 
BEXAR 
BEXAR 

< 1 *• " 

-", -

C31 

^31 
^̂ 19 

3' 

3 " *• 

SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SHELL DEV, CO,(O.L.AMSBURY) 
SHELL OEV, CO,(O.L,AMSBURY) 
SHELL DEV. CO.(0,L.AMSBURY) 
SHELL OEV, CG.{D,L.AMSBURY) 
SHELL DEV, CO,(0,L,AMSBURY) 
CITY WATER BOARD 
CORPS OF ENGINEERS 
GENERAL CRUDE OIL COMPANY -
GENERAL CRUDE OIL COMPANY 
JACK MEYERS OIL COMPANY 

CURRER 
LEPPARO 
RUHMAN 
RUHMAN 
PAGE 
PAGE 
CEDAR CREEK 
LAMSON RANCH 
MESSER,NEIL 
NORWOOD, FRED 
OC0.^,NER, ALFRED 
RANDOLPH 
SELMA 
ROGERS RANCH 
TALLEY. 
VOGEL 

1 
1 
1 

A-6 
A-8 

1 
1 
1 
1 
1 
1 
I 
1 
1 
i 

13721 
13531 
13 455 
13453 
5535 
5516 

2 

§ 

834 
241 

2658 
2615 
1213 

13925 
13936 
13781.. 
13765 
5543 
5549 
139 
315 
191 
134 
171... 
834 
771. 

2669 
2622 
1231 

EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 

EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 
GLEN ROSE 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
MO 

YES 
YES 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 

L, 
L, 
L, 
L. 

L, 
L, 
L, 
L-
L, 
L, 
L, 

CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 

CRETAC, 
CRETAC, 
CRETAC, 
CRETAC-
CRETAC. 
CRETAC, 
CRETAC, 
MNSYLVAN 

PENNSYLVAN 

32 
46 
8 
5 
3 
5 
8 
2 

21... 
8 

18 
5 

28 
2 
1 
3 

C"" 1 9 3 
C" 1 3 3 9 

8EXAR 
BEXAR 

RENLEE 
SUN 01 

OIL 
L COM 

COM 
PAN 

PANY 
Y 

THEIS, 
AUSTIN 

AOOLPH 828 
1 2 6 5 

2 1 1 5 
2 3 7 5 

OUACHITA MO 
NO 

NO 
NO 

YES P A L E O C E N E 

C - J 1 5 4 9 BEXAR ^ ' " TENNECO HERRERA, VIRGILIA 395.9 a o T c 



. r . t •_ O SULTMEYER 64 NO NO NO 22 

C-J 4 728 
C-r :729 
C-5:73# . 
C-M731 
C-13 732 
C»j;-733 
C-'n7 34 
C--2 735 
C-?:736 
C-f5737 
c-:':738 
C-1''739 
C-1 J 74.1.. 
C-'3 3 7*l 

Ĉ 'J 9742 
C-n^743 
C-'J^744 
C-i:745 
C - 5 J 7 4 6 

C-31747 
C-J3748 
C-j1749 
C-JJ75J... 
C''?,6*ol 
C-36152 
C-:6i53 
Cf"? 6*54 
C-,5 6-53 
C'lCr'1 
C-S'U". 7 
C-0'3.-18 
C-3'JT *6 
C-18T^9 
C»,K5 35 

c- J r" 5 
C-Ti iM 3 
C-1 :• 5 34 
.C-C?533 
c - ll;''' 4 
C-*053& 

c»:tr^2 
C-9057B.. 
C-3129i 
C«il946 
C-!I9795 
C«3i828 
c-isiaa. 
C"Sg3BSD 
T'*0i943 
C-#fl6l5 

Du.mvcu 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLAfyiCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLAÎ 'CO 
BLANCO 
BLAI^CO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BLANCO 
BORDEN 
BORDEN 
BORDEN 
BORDEN 
BORDEN 
BORDEN 
BORDEN 
BORDEN 
BORDEN 
BORDEN 
90R0EN 
BORDEN 
BORDEN 
BORDEN 
BORDEN 
BOWIE 
BOWIE 
BOWIE 
BRAZORIA 
BRAZORIA 
BRAZORIA 
BRAZORIA 

0" ', 

ft ll «"i 

..'. . 
-rs ̂  /i 
f.' ~ : '.-i 

P-. 
3?: 

9 ft V 
• •> ••; 

55^ 
n -; r. 

Q P 
M : 
5* 1* i~. 

•rj2 

p : 
Q j 7 

;'̂  - ' 1 • 

5 7.? 
^J22 
fl22 
022 

" 022 
§22 

1" 
•% •» 

1 
1 . 

.* 

n -

n 1 

.... 

i^-t •» 

LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 

ANO 
ANO 
ANO 
ANO 
AND 
ANO 
AND 
AND 
ANO 
AND 
ANO 
AND 
AND 
ANO 
AND 
AND 
ANO 
AND 
AND 
AND 
ANO 
ANC 
ANO 
ANO 

LINDGREN ANO 
SHELL DEV CO 
SHELL DEV CO 
SHELL OEV CO 
SHELL OE^ 
SHELL DE\ 

f CO 
f CO 

LEHMAN, 
LEHMANi 
LEHMAN, 
LEHMAN 
LEHMAN. 
LEHMAN, 
LEHMAN, 
LEHMAN 
LEHMANi 
LEHMAN, 
LEHMANi 
LEHMAN, 
LEHMAN, 
LEHMAN, 
LEHMAN, 
LEHMAN, 
LEHMAN, 
LEHMAN, 
LEHMAN, 
LEHNAIM, 
LEHMAN, 
LEHMAN, 
LEHMAN, 
LEHMANi 

» INC, 
» INC, 
t INC, 
1 INC, 
1 INC, 
, INC, 
, IPJC, 
, INC, 
. INC, 
» INC, 
• INC, 
. INC, 
. INC, 
1 INC, 
• INC. 
• INC, 
. INC, 
, INC, 
. INC. 
» INC, 
. INC, 
. INC, 
, INC. 
, INC. 

LEHMAN, INC. 
(8, F PERKINS) 
(B F PERKINS) 
(8 F PERKINS) 
(8 F PERKINS) 
(B F PERKINS) 

AMERADA PETROLEUM CORP, 
MAGNOLIA PETROLEUH COMPANY 
MAGNOLIA 
SEABOARD 
SEABOARD 
SEABOARD 
SEABOARD 
SEABOARD 
SEABOARD 
SEABOARD 
SEABOARD 
SEABOARD 

PETROLEUM COMPANY 

SLICK*MOORMAN 
STANDARD OF TEXAS 
SUN OIL COMPANY 
PAN AMERICAN CORPORATION 
TEXAS WA1 
TEXAS WA1 

'ER PROJECT 
•ER PROJECT 

BRITISH-AMERICAN 
BRITISH AMERICAN 
PAN AMERICAN CORPORATION 
TEXAS BASIN-BUR, OF RECLAM, 

HOG 
HOG 
HOG 
HOG 
HOG 
HOG 
HOG 
HOG 
HOG 
HOG 

. HOG 
HOG 
HOG 
HOG 
HOG 
HOG 
HOG 
HOG 
HOG 
HOG 
IROŝ  
IRON 
IROM 
IRON 

THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
THIEF 
ROCK 
ROCK 
ROCK 
ROCK 

IRON ROCK 
8ECKMANN 
BECKMANM 
BECKMANN 
OAVI 
DAVI 

S 
S 

WEATHERS 
CONRAD 
CONRAD 
CANNON 

BEND 
BENO 
BENO 
BENO 
BENO 
BENO 
BENO 
BENO 
BEND 
BEMD 
BEMD 
BEND 
BEND 
BEND 
BEMD 
BEMD 
BE^ID 
BEND 
BEHO . 
BE»!0 
CREEK 
CREEK 
CREEK 
CREEK 
CREEK 

CLAYTON, J, 8. 
GOOD 
G300 
GOOD 
GOOO 
GOOD 
HANKS, PORTER 
ZANT 
VAN 
GOOO 

ROEOER 
, CLARA 

MCDOWELL 
8RADHAM 
TEST 
TEST 
FAY 
FAY 

HOLE 
HOLE 

A.B, 

-XCN-
-ND- . 

SHEPARDS MATT 
BRAZOS RIVER VALL-IY 

1 
2 
3 
4 
5 
6 
7 
8 
9 

.ll« 
11 
12 
13 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
25..: 
1 
2 
3' 
4 

5 
1 
2 
3 
1 
2 
6 

C-3 
C-5 

1̂  
A-1 

1 
12 
24 
27 
28 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 

8.. 

3.. 
ff-

18. 

3.. 

$ ¥Z: 

4 
II.,. 

• 2 

17 
1,. 
1.. 

25 
"¥• : 
3 -rp 

la 

^ ^ ...-
5.* 

9.: 

680 2 
6755 
6911 
8357 
8393., 
7947 

8988 
8251 
8264 
623̂ ... 
7822 
6695 
9759 
6657 
6328 

1 
1 

12773 
11867 

3.. 
16 

65 
225 
249 
172 
275 
• 314 
365 
380. 
368 
221 
186 
366 
257 
364 
476 
421 
42S 
68 5 
283 
255 
513 
633 
185 
244 
725 
62 
51 
62 
79 
91 

6841 
676? 
6944 
845 4 
84i5 
8589 

8186 
83.3 3 
8319 
6245 
7855 
6885 
988 2 
6677 
6341 

71 
61 

13597 
13954 

fi . 
48 

GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
CAP MTN, 
SRA-MITE 
GRANITE 
GRANITE 
CAP MTN, 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GRANITE 
GLEN ROSE 
GLEN ROSE 
GLEN ROSE 
SLEN ROSE 
GLEN ROSE 
CANYON 
CANYON 
CANYON 
CANNON 
CANYON 
CANYON 
CANYON 
CANYON 
CANYON 
CANYON 
SPRAYBERRY 

CANYON 
FUSSELMAN 
WOLFCAMP 
SMACKSVER 

SLIGO 
SKIPS 
FRIO 

MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
MO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
M0 
NO 
NO 
NO 
NG 
NO 
NO 
MO 
NO 
NO 
MO 
.MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NQ 
YES 
NO 
YES 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

PRECAM8RN 
PRECAMBRN 
PRECAM8RN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
CAMBRIAN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
CAMBRIAN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
L, CRETAC. 
L, CRETAC, 
L, CRETAC, 
L. CRETAC, 
L, CRETAC, 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PERMIAN 

PENNSYLVAN 
SILURIAN 
PERMIAN 
JURASSIC 

L. CRETAC, 

L, CRETAC, 

7 
23 
26 
17 
29 
33 
38 
37 
38 
23 
2t« 
38 
27 
38 • 
44 
44 
44 
62 
3t.r 
27 
51 
65 
18 
26 
72 
7 
6 
7 
7 
9 
6 • 
1 
1 
2 
3 
3 
1 

li... 
3 
2 
1 
1 

12 
15 
8 
3 
1 
2 
3 
1 
9 
3 

C « t 0 6 i 4 

c-itsa2 
BRAZORIA 
BRAZORIA 1 

TEXAS 
TEXAS 

B A S I N -
BASIM'-

BUR, 0 
BUR, 0 

F RECLAM, 
F RECLAM, 

BRAZOS RIVER 
BRAZOS RIVER 

VALLEY 
VALLEY 

2 
3 

16 
16 

51 
7 5 

NO NO NO 
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Mwu WAT COMM. TEST HOLi 
Z 

R F - 4 
1 6 7 5 

J 4 2 5 , 5LEM ROSE 
NO 
NO 

NO 
-MO 

NO 
NU L . CRETAC, 

4 
_l_53_ 

o •* 0 tf i & / 

C-'96112 
C»01256 
C-961i4 
C-'}13 76 
C-51249 

BROOKS 
BROOKS 
BROOKS 
BROWN 
BROWM 
BROUN I ' * 

ARKANSAS FUEL OIL 
BUR OF ECO GEO-US GYPSUM 
SUN OIL COMPANY 
HOUSTON OIL AND MINERAL 
MOBIL OIL COMPANY 
SUN OIL COMPANY 

DAWSON, J, F, 
GH-39 GYP HILL 
HORMSBY 
STRATIGRAPHIC TFST 
OAWSCH 
BLAIR 

1 

1-A 

1 
1 • 

7119 
12 

7366 
1658 

IB 61 

7549 
916 
8996 
2446 

0-
.3§S5 

FRIO 

CHAPELL 

YES YES YES 

NO YES NO 
NO NO MO 
MO NO NO 
NO NO NO 

OLIGOCENE 

MISSIPPI 

• 2 -

95 
17 
i 
1 
1 

C - 0 1 2 5 5 
C ' ^ 6 ! : 9 7 

BROWN 
BROWN 

SUN 0 1 
WATER 

L COMPANY 
DEVELOPMENT BOARD 

HANKS, 8 , 
MEDLEY 3 1 - 5 7 - 8 5 8 5 9 - 6 3 . 

5 9 8 7 
1 ; 

6 t 5 8 
1 9 3 

NO 
NO 

NO 
J i 3 -

NO 
NO 

2 
A . 

C-^-!667B 
C'3tl433 
C-n235 
C-3.134 7 ' 
C».§g346 

BURLESON 
BURLESON 
BURLESON 
BURLESON 
BURNET 
BURNET 

9: 

1.: 

CADDO OIL COMPANY 
LAMBERT H0LLU8 DRLG, 
RED BANK OIL COMPANY 
SUN OIL COMPANY 
CHILDRESS QUARRY 
CHILDRESS QUARRY 

CO, 
COFFIELD 8-7-A 
KEY 
GRAMM 
OUGGER-HERRING-WELL 
TEST HOLE 
TEST HOLE 

3 
1 
1 
1 

2 

3326 
68 24 
61.83. 

19138 
9,.. 
g . 

3375 
6124 
6341 

lii38 
332 
38 

NAVARRO 
8U0A 
EDWARDS 

MARBLE 
MARBLE 

FLS 
FLS 

NO 
NO 
NO 
NO 
NO 
NO 

YES 
NO 
YES 
NO 
NO 
NO 

NO 
NO 
YES 
NO 
NO 
NO 

U, CRETAC, 
L, CRETAC. 
L. CRETAC, 

PENNSYLVAN 
PENNSYLVAN 

18 
8 
4 
4 
2 
3 

C-t8751 
C-ii752 
C-it753 
C-IS754 
C-3S755 
C«ail756 
C-a8757 
c-§o?5a 
C-3S759 
C-ail763-, 
C-i0 761 
C-ii762 
C-01-763 
C»lia764 
C-30763 
0-00 766 

BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 
BURNET 

s 

7 i ^ . ' 

1 • 

P ' 
.1.5 

n y.. 

4 % ^ * 

LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 
LINDGREN 

ANO 
AND 
AND 
AND 
AND 
AND 
ANO 
AND 
AND 
AND 
ANO 
AND 
AND 
ANO 
AND 
ANO 

LEHMAN, 
LEHMANi 
LEHMAN, 
LEHMAN 
LEHMAN, 
LEHMANi 
LEHMAN, 
LEHMANi 
LEHMAN, 
LEHMANi 
LEHMANi 
LEHMAN 
LEHMANi 
LEHMAN, 
LEHMANi 
LEHMAN, 

> INC, 
r INC. 
, If4C, 
1 INC, 
, INC, 
» INC, 
. INC. 
. INC. 
1 INC. 
» INC, 
f INC. 
1 INC, 
f INC, 
. INC, 
, INC, 
» INC. 

SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 
SLAUGHTER 

GAP 
GAP 
GAP 
GAP 
GAP 
GAP 
GAP 
GAP 
GAP 
GAP 
GAP 
GAP 
GAP 
GAP 
GAP 
GAP 

1 
2 
3-
4 

5 
6 
7 
8 
9 

18„ 
11 
12 
13 
14 
15 
16 

1$.. 
7 
'1..« 

5 

48 

•5 ....-
4 

434 
235 
326 
369 
355 
25S.. 
135 
86 

232 
65 
65 
63 
47 

115 
215 
185 

GRANITE 
CAP MTN, 
GRANITE 
CAP MTN, 
CAP MTN, 
GRANITE 
CAP MTN. 
CAP MTN. 
GRANITE 
CAP MTN. 
GRAMITE 
CAP MTN, 
GRANITE 
GRANITE 
GRANITE 
GRANITE 

NO 
MO 
MO 
NO 
NO • 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
1̂ 0 

NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NQ 
NO 
MO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

_M0 
NO 

-MO 
NQ 
NO 
NO 
NO 

PRECAMBRN 
CAMBRIAN 
PRECAMBRN 
CAMBRIAN 
CAMBRIAN 
PRECAMBRN 
CAMBRIAN 
CAMBRIAN 
PRECAMBRN 
CAMBRIAN 
PRECAMBRN 
CAMBRIAN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 
PRECAMBRN 

44 
24 
33 
37 
37 
26 
14 
9 

25 
7 
7 
6 
5 

13 
23 
19 

C * 
r .>' 

6 ' 1 7 
6 * 1 6 

BURNET 
aURNET " 2 7 

SHELL 
SHELL 

OEV CO 
DEV CO 

(C 
(C 

H MOO 
H MOO 

RE) 
RE) 

N.BERTRA 
OATMEAL-

M - C . ALLEH 
SHAW PROP, 

1 
TL 

3 
4 

158 
J.42_ 

PALUXY 
PALUXY 

MO 
NO 

NO 
NO 

NO 
NO 

L, CRETAC, 
L, CRETAC, 

15 
JL5_ 

C-4 3 13 

T«': '"148 
C-:-, 312 
C- ' '3^5 
C----i9* 
C-'̂ -'3"*3 
C-J.'3'2 
C«^-212 
C--^-386 
C-L*'":4 J3 
C-3*334 

C-'' ' B9F 
C- '" ̂ 39H 

c-151 :s 
C-: 3335 
C"-,' 439. 
C-? M ' • 
c~: ';564 
C-'r,3"4 
c-1J 21^ 

BURNET 
BURNET 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALOWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 

' :>7 

3' ̂  

5 "'7 

• ^ ; % ^ 

n 

t-1̂  
fr 

0, « H 

1 " • 

SHELL OEV CO (C H MOORE) 
U,S, AIR FORCE 
MAGNOLIA PETROLEUM COMPANY 
ADAMS"RIDDLE 
ADAMS-RIDDLE 
BEARD-SCHEFTS 
BEARD'-SCHEFTS 
BEARD- SCHEFTS 
CALLIHAN-ELLISON, ET, 
CALLIHAN-ELLISON, ET, 
DANCISER-DEVELOPMENT 1 
DELRAY OIL COMPANY 
DELRAY OIL COMPANY 
DOW CHEMICAL 
EDUARDS, JOHN ET. AL, 
GIVENS, ET, AL, 
GREYBERG 
GULF OIL CORPORATION 
HAYNES-JOHNS 
IRVING-SCHEFTS 

AL, 
AL, 
SYNO, 

WATSON RANCH-
BG-C.R 
MERCER, ALF 
DINSES 
OINGES 
BROWNE 
BROWNE 
BROWNE 

HARDIN 

OILLARD COOPER 
DILLARD-SCURRY 
JOLLEY 
BRANDY 
BRANDY 
WHITE (SKIPS 
CALDWELL 
8E0N0R 
BLACKBURN 
BEATTY 
R0DEN8URG 
BRANYON 

1 
IS... 
4t.., 
1 
2 

3-A 
7-A 

8 
1 
1 
1 

19 
18 
1 
1 
1 
1 
36 
1 

1-A 

9 
12 

2S67 
2504 
2186 
1927 
1888.. 
1915 
2246 
2575 
449. 

1971,/ 
191!i.,> 
1164 
1346 
1996 
1581 
12 44 
1912 
1974 

72 
2ii^ 

472S 
2552 
2468 
223.1 .< 
2217 
2243 
2753 
2675 
1425 
2229 
2167 
2217 
148i, 
1939 
2452 
1996 
2192 
2445 

PALUXY 
GRANITE 
SLIGO 

BUDA LIME 
BUDA LIME 

GEORSET OWN-

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO • 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO . 
YES 
NO 
NO 
NO 
YES 
NO 
NO 
YES 
YES 
NO 

NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
Na 
NO 
NO 

L. CRETAC, 
PRECAMBRN 

L, 
L. 

L, 

CRETAC, 
CRETAC. 

CRETAC, 

7 
14 
14 
16 
41 

IS2 
li7 
114 

1 
1 
1 

15 
13 
6 
• • * 

-X 

1 
.1 

193 
97 

18.& 
^ - » • ^ 2 1 1 

4 7 8 
CALO 
CALO 

WELL 
WELL 

r . — : s .^ . r. i - l . * • A # r» . 1 . ? " I I 

LULING 
MAGNOL 

O I L AND G 
IA PETROLE 

AS 
UM COMPANY 

TILLER 
GRAY8URG-TAB0R 

1 
1 5 

2 3 1 5 
Iftftft 

2 S l i TAYLOR NO YES NO U, CRFTar 
t a c s 
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u-BWO&B 
C-80482 
0-18432 
C-i0373 
C-S016S6 
C-D6135 
C"aa213 
C~ii315 
C-ia423 
C-8S163 
C-99422 
C-9i542 
C"0S352 
C-i0354 
D-ta355 
C-3a353 
C-93356 
C-39351 
.C"9i35i 
C-iS165 
C-gil53D 
C-80427 
C-il3&3.. 
C-ai213 
C'-il221 
0-31253 
C*a63 99 
C-ai327 
C»S128II . 
C-it 791 
C-38792 
C»80822 

c-aasas 
C-88824 

c-aaa25 
C»ia826 
C-010 72 
C™§1073 
C"ill 82 
C»9i437 
C-il234 
C-3e632 
8-08384G 
C-iil81 
C«39344 
8-0 OS SSE 
B-3ai84F 
3-0g884E 
a-"ai9 35 
B-ii985A 
C-B0985G 
B»8t984C 
B-S0IJ84D 
C-50668G 

CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALDWELL 
CALHOUN 
CALLAHAN 
CALLAHAN 
CALLAHAN 
CALLAHAN 
CAMERON 
CAMERON 
CAMP 
CAMP 
CAMP 
CAMP 
CAMP 
CAMP 
CAMP 
CARSON 
CARSON 
CHAMBERS 
CHEROKEE 
CHEROKEE 
CHEROKEES 
CHILDRESS 
CHILDRESS 
CLAY 
CLAY 
CLAY 
CLAY 
CLAY 
CLAY 
CLAY 
CLAY 
CLAY 
CLAY 

V ' 
1 1 

,̂  m , 

J 
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3 1' 

"P 

St" 

1 

10, *t 

n f^ •* 

i 
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1-
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«rt.nH!UK AND TRUST 
ORMSBY 
PAYNE AND BOND 
RAYOR, M, 0, 
RAYOR, M, 0, 
ROUSELL, LOUIS J, 
SERBAN 
SCHEFTS, MARTIN 
SMITH-STARR 
SOUTHERN PRODUCING COMPANY 
STARR-WCNEIL 
SWEARINGEN BROS,-ARMSTRONG 
TENNECO 
UNITED NORTH ANO SOUTH 
UNITED NORTH ANO SOUTH 
UNITED NORTH AND SOUTH 
UNITED NORTH ANO SOUTH 
UNITED NORTH AND SOUTH 
UNITED NORTH ANO SOUTH 
UNITED NORTH AND SOUTH 
VOYLES AND BYRD 
VOYLES ANO SOTHRN. PROD, 
VOYLES AND SOTHRN, PROD, 
SUN OIL COMPANY 
SUN OIL COMPANY 
.SUN OIL COMPANY 
SUN OIL COMPANY 
WATER DEVELOPMENT BOARD 
SUN OIL COMPANY 
SUN OIL COMPANY 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
AIKMAN 
CABOT CORPORATION 
SUN OIL COMPANY 
GENERAL CRUDE QIL COMPANY 
SUN OIL COMPANY 
AMERICAN PETROFINA COMPANY 
HUMBLE OIL AND REFINING 
WEST TEXAS DRILLING COMPANY 
HUMBLE OIL AND REFINING 
MAGNOLIA PETROLEUM CONPANY 
MAGNOLIA PETROLEUM COMPANY 
MAGNOLIA PETROLEUM COMPANY 
MAGNOLIA PETROLEUM COMPANY 
MAGNOLIA PETROLEUM COMPANY 
MAGNOLIA PETROLEUM COMPANY 
MAGNOLIA PETROLEUM COMPANY 
MAGNOLIA PETROLEUM COMPANY 
PHILLIPS PETROLEUM COMPANY 

,.._«•>!», .;>, g « 

SCHOLMINSKI 
MERIWEATHER 
SCHASE 
AUGUST 
WALKER 
NAME WITHELD 
HINDS 
CLARK, S, 
CRDWELL 
H0LC0MB-8RANNING 
CRDWELL 
WRIGHT 
DICKSON, R,P, 
BYRO 
GIDEON 
HARDIMAN 
KELLY 
SHANKLIN 
TABOR 
TILLER 
TAYLOR 
JOLLY 
SCHAEFFER 
LAVACA BAY 
FREELANO 
GUYT0N 
WILLIAMS 
PAGE.3i-55-628. 
CAMERON COUNTY DIST. 
CAM-RON COUNTY DIST, 
BORING -70-
30RING -TO-
BORING -FCT--
BORING -FCT-
BORING -FCT-
BORING -FCT-
BORING -FCT-. 
SANFORD 
RAPSTINE 
HOFFMAN 
STOCKTON, ET AL 
TEMPLE INDUSTRIES 
CHILDRESS 
FURR • 
OWENS, STEVE 
DEEP ROCK MOORE 
FISHER 
FORD 
FORO -SKIPS-
OLIVER 
OLIVER 
WYNN 
MYNM 
WYNS 
HAPGOOO 

1 
1 
6 
2 
1 
2 
C 
1 
1 

• 1 

1 
1 
1 
1 
2 
1 
7 
1 
1 
8 
2 
1 
5 
1 

34 
1 
i 
1 

611 
1 

1»A 
1 
2 
3 
4 
5 
6 
7 
1 
2 
2 
1 • 

1 

1 
1 
1 
1 
1 
1 
2 
1 
2 
4 
5 
7 
.* 

1934 
1125 
2282 
783.-

2§2!!.«' 
2953./ 
1935 
23ti., 
1872 
2425 
12 43 
4135 
2217 
5468 
2315 
2i!Jl 
2116 
3935 
2512 
3375.. 
3321,.= 
1699 
1261 
1268,. 
8679 
28 99 
3218 
2493 

9778 
9751,.̂  

1 
1 
I 
1 
1 
1 
1 

33S3-
8.-

8432 
' 4389.., 
51iA 
3737 
2573 
5778 
6636 
6524 
3992 
3891 
3193 
3179 

1 
4484 
4529 
w * . 

2©34 
2735 
2632 
1514 
2368.. 
3693 
2514 

2737 
• 22 It. 
649§.i 
1359 
534S. 
2352 
6179 
4149 
2165 
4136 
4661, 
4584 
4744 
4645 
1748 
1964 
1364 
881 4 
3832 
41S» . 
2513 

83 
9841 
9861 
14§..i 
51 

111 
98 

181 
58 
71 

3SS3 

8548 
459 4 
5183. 
3939 
5594 
6235 
6894 
6529 
4343 
4494 
321 i,; 
3185 

li. 
4492 
4539 

EDWARDS 

BUDA; 

AUSTIN 
'HOSSTON 

SLIGO 

SLIGO 
EDWARDS 
EOMAROS 
EDWARDS 
EDWARDS 
EO.WARDS 
EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 
FRIO 
BARNETT 
ELLENBURG 
MORAN 

FRIO 
FRIO 

WOODBINE 

ELLENBURG 
ELLENBURG 
STRAWN 
BRYSON 
STRAyN 
STRAMN 
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NO 
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NO 
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NO 
NO 
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NO-
NO 
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NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

L, 

L, 

U, 

CRETAC, 

CRETAC, 

CRETAC, 
L. CRETAC. 
CRETACEOUS 
L. 

L, 
L, 
L, 
L, 
L. 
L, 
L, 
L, 
L, 

CRETAC. 

CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC. 
CRETAC, 
CRETAC. 
CRETAC, 
CRETAC, 
CRETAC, 

L, CRETAC. 
OLIGOCENE 
MISSISSIPPI 
ORDOVICIAN 
PERMIAN 

OLIGOCENE 
OLIGOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 

L, 

U, 

CRETAC, 

CRETAC, 

ORDOVICIAN 
ORDOVICIAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 

17 
lis. .. 
27 
2 

18 
1 

24 
74 

112 
14 
3t...-

326 
25.. 
62 , 
2 
1 
1. 
2 

13 
1 
2 

17 
88 
28 
3 

27 
27 
12 
1, 

18 
34 
5 
1 
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4 
3 
.3 
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1 -
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24 
17 
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14 
I 
1 
1 
1 
1 
1 
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t - - i S l 3 i 8 4 
C - i l 3 6 3 
C~01364 
C « a i l 4 7 
n » 3 a i 4 3 
C-S1270,, 
n - 3 a i 4 4 
C"a 1362 
C~31413 
0 - 9 3 1 4 6 
C,-CI1414. 
C « ' a i l 4 5 
C"-il4S4 
C»0125B. 
C * i l 3 6 6 
C - a i 2 9 a B 
n - a i 3 6 5 

. c-S-t341 
n-aai62 
C->- l i 337 

^ C - 3 S 3 3 9 
C - & 1 3 3 1 
C " S 1 2 9 3 . 
C - 3 3 1 8 5 
C - 0 1 3 4 a 
C - 8 1 2 4 1 
C - 0 0 1 5 3 
C - 8 1 3 4 3 
C - i t 3 3 8 
C - i B 1 8 3 
C ' - 9 § 3 4 i , 
C - 9 3 1 5 6 G 
C - 8 a i 5 7 E 
C - i i 2 9 9 G 
C - 3 & 1 5 6 8 

• C ' S » 1 5 5 I 
C - a i l 9 8 
C"S93 890 
C - i l l 2 3 

C-9ft7e8 
C-if|664F 
C-3Si61E 
C-9.377a 
r -88246 
C-35.258 
n-«S§247 
C-3S2&8 

_ _ ^ H 3 i 2 5 9 _ 
C - a 9 2 4 8 
€ " 0 0 2 6 1 
C - 8 * 2 6 2 . 
f~-a8249 

COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE.. 

'COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COKE 
COLEMAN 
COLE?(AN 
COLEMAN 
COLEMAN 
COLEHAN 
COLEMAN 
COLLIN 
CQLGWCRTH 
COLGWORTH 
COLORAOO 
COLORAOO 
COLORADO 
COLORAOO 
COMAL 
COMAL 
COMAL 
COMAL 
COHAL 
COMAL 
COMAL 
COMAL 
COMAL 

} ? ' 
•%" -

» * "•. 

1 

' 1 ' . 

f . -

<4 ' 

•ft ^ 

.1 't • 
•ft ^ 

1 * ., 

3 * • 
4'* * 

•I 

'5 

i » •> •< 

3 " ' 

2 1? 
3 0 5 

iUN OIL COMPANY 
SUN OIL COMP AIM Y 
SUN OIL COMPANY 
SUN QIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN O i l COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN O I L COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN O I L COMPANY 
SUN OIL COr-IPANY 
SUN OIL COMPANY 
SUN O I L COMPANY 
SUN O I L COMPANY 
SUN O I L COMPANY 
SUN O I L COMPANY 
SUN OIL COMPANY 
SUN O I L COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN O I L COMPANY 
DEL-RAY OIL COMPANY 
DEL-RAY OIL COMPANY 
DEL-RAY OIL COMPAMY 
SIGMORE OIL CORPORATION 
SIGMORE OIL CORPORATION 
SUN O I L COMPANY 
HUMBLE OIL AND R E F I N I N G 
LA CIMA 
SALT FORK B A S I N - B U R , RECL, 
MAGNOLIA PERTOLEUM COMPANY 
MAGNOLIA PETROLEUM COMPANY 
PURE O I L 
TEXAS BASIN-BUR, OF RECLAM, 
CORPS OF ENGINEERS 
CORPS OF ENGINEERS 
CORPS OF ENGINEERS 
CORPS^ Of ENGINEERS 
CORPS OF ENGINEERS 
CORPS OF ENGINEERS 
CORPS OF ENGINEERS 
CORPS OF ENGINEERS 

..CORPS CF ENGINEERS 

... u w«n 3 n , C , W« 
BLOSOWORTH, 
BLO0DWORTH, H . L . 
BRANNON 
CUMMINGS 
CUMMINGS 
CUMMINGS 
CUMMINGS 
CUMMINGS 
CUMMINGS 
CUMMINGS 
CUMMINGS 
CUMMINGS 
CUMMINGS 
CUMMINGS 
CUMMINGS 
CUMMINGS 
DAVIDSON 
DAVIDSON 
DAVIDSON 
JAMISON 
JAMISON 
BRANNON 
JAMISON, H . H , 
MAL-OME 
MALONE, CYNTHIA 
MATHERS 
P R I C E , F , 
PRICE 
PRICE 
SCHOOLER 
WALKER 
WALKER 
WALKER 
ALLCORN 
LOUDER 
UNKNOWN 
DAY 
TUCKER 
JOHMSON 
MILLER 
BELL 

2 
2 
2 

1 1 . / 
2 
4 
5 
6 
7 
9 

1 3 
1 6 
1 6 
1 7 
1 8 
1 8 
1 9 

3 
9 

1 1 
7 
7 

1 4 
2 6 

1 
A - 1 

6 
1 
1 
3 
1 

A - 1 ' 
3 
7 
1 
1 

1 
2 
1 
1 

- A - 7 
SAMNORMOOD OAM 1 - 2 - 3 - 4 
CHESTERVILLE UNIT 6 
6RACEY WEGENHOFT 
VOGELSANG, FREIDA 
SKULL CREEK OAM 
CANYON OAM 
CANYON DAM ' 
CANYON OAM 
CANYON OAM - « C -
CANYON DAM 3 -
CANYON DAM 
CANYON DAM -WC-
CANYON OAM 8-» 
CANYON DAM 

1 
I 
1 
1 
1 
2 
2 
2 
3 
3 
3 

68 9 1 . . 
5 7 6 6 
5 5 9 9 
m 49 
5 7 7 8 . 
5 8 8 5 
5 9 § 5 
5 9 1 1 
1 3 93..!; 
6 1 6 2 
6 1 7 4 
6 1 3 2 
51132 
5 9 2 8 
5 9 9 ' 
599:* 

9 5 " 
5 9 4 ' 
5 6 4 2 
5 9 5 8 
5 3 3 1 
5 9 6 7 
5 8 5 5 
5 8 9 6 
5 5 8 6 
5 5 8 8 
5 9 9 9 
5 7 1 4 
1 1 6 5 
59Qf„. 
5 3 1 3 
5 1 1 1 
6 2 7 3 
5 9 7 5 
2 9 9 8 
2 9 6 1 * 
2 5 2 1 
2 3 4 3 
23}J.^-' 
4 1 9 2 
9 2 9 8 
2 1 7 1 . . 

3 J 

9 4 7 5 , / 
983.4 
8 2 5 5 

2 5 
3 

3 2 
1 1 . . 

6 

4 
8 1 

6 1 2 7 
6 2 7 1 

. 6 4 5 6 
6 3 1 4 
5 8 7 2 
6 1 1 9 
63 3 8 
6 1 3 1 

• 1 1 2 8 . 
6 1 8 2 
6 2 4 6 
6 1 6 3 
6 5 6 4 
6 2 1 3 
6 7 3 9 
6 2 3 9 
1 ? 7 1 
6 i 3 8 
5 8 6 6 
5 I J 4 6 

6 4 9 4 
6 3 5 9 
6 3 2 6 
6 5 5 2 
5 5 9 8 
5 7 6 4 
6 5 8 2-
5 7 4 4 
1 3 1 3 
6 f t l 3 
S 4 2 2 
6 3 1 8 
6 9 2 ^ . 
6 2 5 4 
33 # J 
2 9 7 0 . . 
2 9 7 4 
2 3 9 3 
2 3 5 6 
4 3 7 4 

1 1 3 8 8 
2 1 7 4 

9 7 3 5 
1 4 2 8 l r f 
I S 53 4 

4 9 
2 9 4 
1 7 5 
1 9 3 
1 9 5 . . 
1 5 9 
1 5 9 
1 2 9 
i rt A 

STRAWN 
STRAWN 
STRAWN 
ELLEMBURG 
CANYON 
CANYON 
ELLENBURG 
STRAMN 

CANYON 
STRAWN 
STRAWN 
STRAWN 
STRAWN 
STRAWN 
STRAWN 

STRAWN 
STRAWN 
STRAWN 
CANYON 
CANYON 
CANYON 
CAMYON 
CANYON 
CANYON 
CANYON 
CANYON 
CANYON 
CANYON 
CANYON 
CANYON 
CANYON 
CANYON 
PALO PINTO 
PALO PINTO 
PALO PINTO 
MARBLE F L S 
MARBLE FLS 
ELLENBURG 
ELLENBURG 

WILCOX 
WILCOX, 

NO 
NO 
NO 
NO 
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NO 
NO 
NO 
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MO 
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NO 
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NO 

PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
ORDOVICIAN 
PENNSYLVAN 
PENNSYLVAN 
ORDOVICIAN 
PENNSYLVAN 

PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
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PENNSYLVAN 
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PENNSYLVAN 
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PENNSYLVAN 
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PENNSYLVAN 
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PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
ORDOVICIAN 
ORDOVICIAN 

EOCENE 
EOCENE 

CRETACEOUS 
L , CRETAC, 
L . CRETAC, 
L , CRETAC, 
L , CRETAC. 
L , CRETAC-

- 1 
1 4 9 

1 
9 5 

3 
5 

4 5 
34 

8 
4 3 
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4 

1 1 
5 
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5 2 
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7 9 
1 0 3 
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2 6 

1 3 4 , 
3 

20... 
- 4 1 , 

1 9 
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9 3 
9 5 

1 
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5 
5 

6 2 
9 4 
1 9 

3 
7 
5 

3 1 6 
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1 8 
6 

1 1 
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CORPS CF ENGINEERS 
v.HWTUN DAM 
CANYON OAM 

18.. 
12 

161 
160 

NO 
MO 

NO NO 
NO NQ 

L, 
L. 

CRETAC. 
CRETAC. 

C - 5 ^ 5 1 1 
C- : I 3539 

COOKE 
COOKE 

STANOL 
STANOL 

IND 
IND 

BEST, 
BEST, 

J , 
J , 

M, 1 3 4846 4998 nfk 

10 
JLP 

C-§i256 
C--i5 257 
C"0i64fl 
C-&i639 
C-i§641 
C-96380 
C-063 81 
C-3i317 
C~8 6311 
C-S53A3 
C-II6S59 
C-i5B15. 
C-36i57 
C-0 60 58 
C-§'6!359 
C~S65&fi. 
C-Oil 65 
C-JI1126 
C-511127 
C«I1128 
C-31129 

c-aii3© 
C-B61il 
C-0 6;tJ98 
C-869S6 
C-01911 
C-!|1289' 
C-'1.65 
C--»1..64 
C-5.473 
8-: ' ' B I G 
C - " ? '82A 
:-3J^SIA 
C'-l'̂ "34 
^-1. ;8iB 
8 •'^1:82 
:-0'r 79G 
C'.)'7gA 

8-:1^790 
Z - P 79C 
C-*\'79E 
3-1 ' '79F 
8»J1;3IA 
C- n ^838 
C-'llCl 
:-^iii2 
c -n i* '3 
C-11117 
C-gtD82B 
:-13^81C 
B- MJ3 76G 

COMAL 
COMAL 
COMAL 
COMAL 
COMAL 
COMAL 
COMAL 
COMAL 
COMAL 
COMAL 
COMAL 
COHAL 
COMAL 
COMAL 
COMAL 
COMAL 
COMAL 
COMAMCHE 
COMANCHE 
COMANCHE 
COMANCHE 
COMANCHE 
COMANCHE 
COMANCHE 
COMANCHE 
CONCHO 
CONCHO 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COQKZ 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
COOKE 
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•1 5 
^':5 

-̂-. 
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0 ••> 
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1 ^ 1 * • 

'I s • 
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. • v , 1 
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•ft % 

1^ 

1: 
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CORPS 
CORPS 
CORPS 
CORPS 
CORPS 
CORPS 
CORPS 
LANDA 
SHELL 
SHELL 
SHELL 
SHELL 
SHELL 
SHELL 
SHELL 
SHELL 

OF ENGINEERS 
OF ENGINEERS 
OF ENGINEERS 
OF ENGINEERS 
OF ENGINEERS 
OF ENGINEERS 
OF ENGINEERS 
P.ARK 
OEV CO (F E 
OEV CO (F E 
DEV CO i f E 
OEV CQ (C H 
OEV CO (B F 
OEV CO (8 F 
DEV CO (8 F 
DEV CO (8 F 

WATER DEVELOPMENT 
BOX, N. L, 
BOX, N, L, 
BOX, N, L, 
BOX, N, L, 
BOX, N. L, 
WATER 
WATER 
WATER-
CARTEP 

DEVELOPMENT 
DEVELOPMENT 
DEVELOPMENT 
;, E, L, 

SUN OIL COMPANY 
COX, D, A. 
COX, D, A, 
H0LLIN6SM0RTH 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
NORTH TEXAS CANAL • 
NORTH 
NORTH 
NORTH 
SEITZ, 
SEITZ, 
SNODD, 

TEXAS CANAL 
TEXAS CANAL ' 
TEXAS CANAL 
ET AL 
ET AL 
C, W. 

LOZO) 
LOZO) 
LOZO) 
MOORE) 
PERKINS) 
PERKINS> 
PERKINS) 
PERKINSl 
BOARD 

BOARD 
BOARD 
BOARD 

COMPANY 
CO, 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 

ROUTE 
ROUTE 
ROUTE 
ROUTE 

CANYON DAM 
CANYON DAM 
CANYON DAM 2C-
CANYDN DAM 2C-'> 
CANYON DAM F 
CANYON DAM Fl 2 
CANYON OAM Fl 2 
WATER WELL 

14 
16 • 

49T82 
•75Ttti, 
1-213 
C-112 
C-14f „ 

2-C 
CAMYON-EGON PREUSSER I 
.WAGNER 1 
WEHE'-
BRETZKE, LEE 
BREMER, CURTIS 
MAYER, EDWIN 
MAYER, EDWIN 
MAYER, EDWIN 
TEST HOLE 
OBSERVATION WELL 
OBSERVATION «ELL 
OBSERVATION WELL 
OBSERVATION WELL 
OBSERVATION »ELL 
KIMHELL 31-53-448 
CRAIG 41-|5-4i2 

1 
1 
1 
1 
2 
3 

DX-2 
1 
2 
3 
4 
6 

9-4 53... 
7,8,9 

GIL8REATH LAND 41-'|£ 51,2 
CARTER^ E#L, I 
WARDLAW 
COX, 0, A, 
COX, 0, A, 
FETTE 
MCGEORGE -SKIPS-
MCGEORGE 
MCGEORGE 
MCGEORGE 
MITCHELL 
MITCHELL 
MOOMEY -SKIPS-. 
RAMSEY 
RAMSEY -SKIPS-
RAMSEY 
RAMSEY 
RAMSEY -SKIPS-
RAMSEY 
RAMSEY 
RAMSEY 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
MCGEORGE 
WILLIAMS 
WE ESE 

1 • 
2 

2-A 
31 
1 
2 
3 
4 
1 
1 
4 
1 

2 
4 

8 
9-

13 
• 18 

5 
6 
T 

22 
3 
1 
2 

§... 
«.,; 
3.<-

59. 
•9- ._ 

119 
-7-
i 7 
2 
7 
5 

9 
1 

9.,,. 

275 
9 ... 

23* 

0, 

154l„> 
2427 

• 3842 
294t.. 
53 i t.i. 
5356 
4354 
5544 
5516 
3885 
3895 
2676 
7822 
4663,/ 
4657 
4747 
4662 
4655 
4741 
4697 

2S. 
11 
1 -̂7 

5512 
549-I.. 
3427 

67 
15S.. 
153..* 
174 
373 
254 
351 
323.. 
15S 
72 
82 
68 

125 
118 
96 
73 

433 
1»3 
983 
181 
105 
132 
189 
111 
369 

1592 
2432 
3963 
4538 
5fi.i,. 
5513 
5582 
5573 
5595 
395 3 
3913 
3988 
7842 
4897 
5677 
4759 
4813 
4685.,. 
5293a. 
4788 

47 
68.. 
75 

5521 
5521 
3433 

SLEN ROSE 

EDWARDS 
GLEN ROSE 
EOSAROS 
EDWARDS 
GLEN ROSE 
GLEN 
GLEN 
SLEN 
GLEN 
GLEN 

ROSE 
ROSE 
ROSE 
R,OSE 
ROSE 

NO 

CANY.ON 

DUCK CREEK 
DUCK CREEK 
GOODLAND 

NO 
MO 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
YES 
YES 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO • ( 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
MO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
,N0 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 

NO 
YES 
MO 
.NO 
NO 
NO 
MO 
NO 
. NO 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
N-CI 
NO 

NO 
NO 
NO' 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

CRETACEOUS 
L» CRETAC. 
L, 
L, 

CRETAC, 
CRETAC, 

L. CRETAC, 
CRETACEOUS 
L« 
L, 
L, 
L, 
L, 
L, 
L. 
L. 
L, 
L, 
L, 

CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC. 
CRETAC, 
CRETAC, 
CRETAC. 
CRETAC, 
CRETAC, 

PENNSYLVAN 

PRECAMBRN 

L, 
L, 
L, 
L, 

CRETAC, 
CRETAC. 
CRETAC, 
CRETAC, 

8 
7 

12 
14 
7 

17 
21 
74 . 
14 
7 
8 
6 

12 
11 
6 
5 

13 
2 
2 
2 
.2 
1 
1 
t 

2 
• 1 7 

2 
1 
1 
1 
3 
9 
5 
3 
2 
2 
1 
i 
2 
1 
1 
1 
1 
1 
1 
2 
4 
1 
2 
1 
1 
1 



• « ^ 

C" 
c-
c< 
C" 
C-
c-
c-

' S i 9 g ? 
• 8 8 9 3 2 
•311864 
• 1 1 8 9 6 
•5ft892 
• § 8 9 1 4 
• 9 0 8 5 5 . 
•0 3 90 7 

C - i 0 9 l 9 . 
C»-00 9 34 
C - 0 9 9 3 6 
C-013 869,; 

CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 

0 ^ ' 
0 1 . 
5 1 ' 

3 : ^ 

CITIES 
CITIES 
CITIES 
CITIES 
CITIES 
CITIES 
CITIES 
CITIES 
CITIES 
CITIES 
CITIES 
CITIES 

- u ' u r r v B 1 u C 

SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 

-a-iun 
OIL 
OIL 
CIL 
OIL 
OIL 
OIL 
OIL 
QIL 
OIL 
OIL 
QIL 
OIL 

C-SO 8 6 2 
C - a g 8 6 3 

CULBERSON 
CULBERSON 

CITIES 
CITIES 

SERVICE 
SERVICE 

QIL 
OIL 

C - i S 9 1 8 
C ' - iB93S 

CULBERSON 
CULBERSON 

CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

C-a ( l853 
C - 5 0 9 3 1 

CULBERSON 
CULBERSON 

3 . CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

C - i a 8 6 8 
C-0 3 9113 

CULBERSON 
CULBERSON 

5f 1̂  CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

C-"3 f l9 i4 
C " S § 8 5 8 

CULBERSON 
CULBERSON f t " t , ' 

CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

C-IS09S2 
C - { l i 8 5 4 

CULBERSON 
CULBERSON 

1 " ' CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

C-60 879 
C - 0 i 8 4 7 

CULBERSON 
CULBERSON 

P « CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

C-SB914 
^ - 9 9 8 5 1 

CULBERSON 
CULBERSON l i -

CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

• ( |»9 i '3 
•aa9i2 

CULBERSON 
CULBERSON 

CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

C » i § 9 1 6 
C - 0 3 9 a 5 

CULBERSON 
CULBERSON 1 - ' 

CITIES 
CITIES 

SERVICE 
SERVICE 

QIL 
OIL 

C - 9 0 9 1 5 
C - i ^ B S f 

CULBERSON 
CULBERSON 

CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

C - 3 3 8 7 5 
^ « f̂  fi O Q-f̂ > 

CULBERSON 
CULBERSON 

•̂% j^ 1*% 

93^ 
CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

C « i 9 
C"3fi 

9 1 1 
895 

CULBERSON 
CULBERSON 

CITIES 
CITIES 

SERVICE 
SERVICE 

OIL 
OIL 

c-ro 
C-i9 

929 
866 

C-S- 3 887 
8S8 

CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 

1 ' ; ^ 
CITIES 
CITIES 

SERVICE 
SERVICE 

CIL 
Old 

. • ^ f • 

CITIES 
CITIES 

SERVICE 
SERVICE 

OILl 
OlU 

0-BQ 
c-os 

348 
885 

CULBERSON 
CULBERSON oa 

CITIES 
CITIES 

SERVICE 
SERVICE 

L-aa 

878 
874 

CULBERSON 
CULBERSON 

.Jf>S 
•ft s 

CITIES 
CITIES 

SERVICE 
SERVICE 

'9 8 897 
894 

CULBERSON 
CULBERSON 

CITIES 
CITIES 

SERVICE 
SERVICE 

OIU 
Old 

Old 
"MU 
OIL! 

C-S3 
C-99 

846 
923 

CULBERSON 
CULBERSON 

.3.1 CITIES 
CITIES 

SERVICE 
SERVICE 

C 
C"3 i | 

8 6 7 
8 8 3 

CULBERSON 
CULBERSON 

( f V , 1 1 CITIES 
CITIES 

SERVICE 
SERVICE 

OIU 
OIL' 
"oil] 
CIlJ 

C - 3 i 8 9 8 CULBERSON '*P'^ CITIES SERVICE OIU 

Q 

Q 

Q 

Q 

w 

O 

Co) 

•'•0/ 

E 

P 

Q 

"U7 

Q 

^ p 

'ZJ' 

.^ f9 A J . 7 \ J 

C " a i 3 6 7 
t. u u fs t 
COOKE 

S9xl 
1% .•H -f.̂  

SUN 01 
SUN 01 

V j .»--r--o-J r .^flLl"t^?>.' 6331 6 5 5 7 -M2 m Mfl. 
4 

L COMPANY 
L COMPANY 

FREEMAN 
PRICE 

(ADSM SEITZ) 2 3344 

C-81262 
C-9S5780 

COOKE 
COOKE 

01S SUN OIL COMPANY 
089 TEXACO 

319 4 
6!̂  43 

NO 
NO 

NO NO 
NO 

22 
6 

SAYLORS 
ROSUSE 

3 
1 

2565 
•5771..: 

C-"fl .61.26 
C-fl0251 

CORYELL 
COTTLE 

032 
938 

268 4 
5788_ 

NO 
NO 

YES NO 
NO NO 

10 

SHELL 
GENERA 

OEV, CO,(AMS 
L CRUDE OIL 

BURY) 
COMPANY 

EVANT (S 
SWENSON 

C - 3 0 2 8 2 
0-31129 3 

COTTLE 
COTTLE 

HELDON PRO) 
DVLP, CO, 

GENERA 
GENERA 

13-1 
/ f.y 153., PALUXY MO NO NO 
5̂413,, 5454 NQ NO NO 

L CRUDE 
L CRUDE 

OIL 
OIL 

COMPANY 
COMPANY 

C-8 0 20 4 
C-918 82 

SWENSON 
SgEMSON 

29-1 ^''/5392' 54^2 CANYON NO MO NO 
33-i -" 5392 5452 NO YES MQ 

L, CRETAC, 16 
PRECAMBRN 1. 
PENNSYLVAN 1 
PRECAMBRN 1 

COTTLE 
COTTLE 

GENERA 
STANDA 

L CRUDE OIL 
RD OF TEXAS 

COMPANY 

C-01889 
C-89123 

SWENSON 
BARRON 

273-1 
1-

5315 
6538 

5452 
6564 

NO 
MORROW 

YES NO 
NO NO 

COTTLE 
CRANE 

009 STAND* 
ATLANT 

PRECAMBRN 
_PEMiSjrLVAN. 

AND ROaiNSO 
IC REFINING 

N BROS, 
COMPANY 

C-38 2 91 
298 

CRANE 
CRANE 

TIPPEN 
UMIVERSI TY 

2 
1-W 

5798 
13391 

6877 
1^522 

Sir. 
§n'r\ 

GULF 0 
GULF 0 

IL 
IL 

CORPORATI 
CORPORATI 

MORROW NO NO NO PENNSYLVAN 
ELLFNRttRR NO NO NO ORnOVTClAN 

1 
_1_ 
2 
9 

ON 
ON 

ESTIS, W 
HENDERSO 

,A. 
N, D,W,. 

C-@C296 
C-392 32 

CRANE 
CRANE 

28-E 7951.. 8599 ELLENBURG NO MO NO 
94 138 74 1§,645 NO NO NO 

ORDOVICIAN 31 
DEVONIAN £4_ 

GULF 0 
GULF 0 

IL 
IL 

CORPORATI 
CORPORATI 

ON 
ON 

LEA^ ET 
WADOELL 

AL 

C-3 3 399 
123.. 

CRANE 
CRANE 003 

14-T 29SJ.. 4895, SAM ANDRES NO MO NO 
144-E 13135 11948 ELLENBURG NO MQ NQ 

HUMBLE 
HUMBLE 

OIL 
OIL 

ANO 
AND 

REF 
REE 

INING 
INING 

COWDEN 
COWDEN 

•C 

3 
9S24 
88?4 

'-n.i U-^gJ 

382 
154 

9132 
8955 

ELLENBURG NO 
HONEYCUT NO 

CRANE 
CROCKETT 

98tJ SINCLAIR-PRAIRIE ET AL 
CONTINENTAL OIL COMPANY 

YES NO 
YES NO 

PERMIAN 182 
ORDOVICIAN 91 
ORDOVICIAN 7 
ORDOVICIAN 2{l 

TUB8S 
HARRIS 

C"6§117 
C-S0S87I 

2 5753 6362 ELLENBURG NO 
:-l 1^131 1S178 ELLENBURG NO 

CROCKETT 
CROCKETT 990 

CONTIN 
HUMBLE 

ENTAL QIL COMPANY 
OIL AND REFINING 

HARRIS 
COX, ALMi 

c-so 
C"8i 

19131 
8143.. 

16178 
8178 

ELLENBURG NO 
ELLENBURG NO 

YES MO 
YES NO 

ORDOVICIAN 
ORDOVICIAN 

988B 
135 

CROCKETT 
CROCKETT ft f| ?i 

HUMBLE 
HUMBLE 

OIL 
OIL 

AND 
AND REF 

INING 
INING 

COX, 
COX 

ALMA 

C-80 388 
S57 

CROCKETT 
CROCKETT 

l-C 829 7 8678 ELLENBURG NO YES NO 
1-D 7417 7999 GORMAN NO YES NO 

«§» 
HUMBLE 
HUMBLE 

ORDOVICIAN 
ORDOVICIAN 

OIL ANO REFINING 
OIL AND REFINING 

COX, ALM 
HARQWICK 

A 

C«0Oi65 
C'"flS1.89A 

1-E 863 2 8668 ELLENBURG NO YES NO 
2 84^1 85S5 El.Li:MBJJIAS_-NO YES NO 

CROCKETT 
CROCKETT 

0 0 - MAGNOLIA PETROLEUM 
SHELL OIL COMPANY 

COMPANY HOSPITAL" 
BAGGETT, 

SHANNON 
W,R, 

1 
2-20 

7394 
659a-

7323 ELLENBURG NO YES NO 
6769 CANYON NO MO NO 

C-SO 
C"S9 

8 70 
§71 

CROCKETT 
CROCKETT 

09-i SHELL 
SHELL 

OIL 
QIL 

COMPANY 
COMPANY 

CHAMBERS 
CHAMBERS 

5 
9 

75,3 5 
7534 

76.? 2 
7585 

f72 
173 

CROCKETT 
CROCKETT 

i f * 
OS? 

SHELL 
SHELL 

OIL 
OIL 

COMPANY 
COMPANY 

ELLENBURG NO 
ELLENBURG NO 

C-OS 
C"90 

CHAMBERS 
CHAMBERS 

IS 
AZ-

752B 
75S2 

7584 
7553 

716 
55 7 

CROCKETT 
CROCKETT 

OOS 
09 ft 

ELLENBURG NO 
£LLELNBJia£__Jii-

YES NO 
NQ NO 

ORDOVICIAN 
J5RDJ3JVI£mi_ 

STANDA 
STANOL 

RD-MILLSPAUSf 
INO 

GARLITZ 
HOLT, NE 

(SKIPS) 
TTIE 

2-15 
3_ 

C-0S428 
C-31173 

364 
1^29 

698 
1462 

NO 
NO 

NO 
NO 

NO 
NO 

CROCKETT 
CROCKETT 

STANOL 
SUN 01 

IND 
L COMPANY 

TODD, J. 
UMIVERSI 

S. 
TY 

5146 
6897 

C-Ll 
C-il 

153 
134 

CROCKETT 
CROSBY 

9ii 

7357 
6981 

ELLENBURG NO 
NO 

YES NO 
YES NO 

SUPERI 
NORTH 

DR 01 
TEXAS 

ORDOVICIAN 
OEtfONIAN 

L COMPA 
CANAL 

NY 
ROUTE 

UMIVERSI 
BLANCO C 

TY 
ANYON DAM 

C-31135 
C-80922 

CROSBY 
CULBERSON 

995 

127 

1_ 
7531 7367 

136 
GORMAN NO 

NO 
YES NO 
NO NO 

ORDOVICIAN 

NORTH 
CITIES 

TEXAS 
SERV 

CANAL 
ICE OIL 

ROUTE 
COMPANY 

BLANCO 
ALICE 

CANYON OAM 2 
CT-i 

C-305S 

126 
21161 

NO 
NO 

NO 
NO 

NO 
NO 

' " - ' i ^ -W 

'OS o 

855 
CROSBY 031 STANOLIND R08ERTS0 
CULfiERSON aaI CITIES SERVICE QIL COMPANY ALICE 

N 2 
CT-2 

3516 
45L 

3719 
456 

NO 
NO 

NO 
NO 

NO 
NO 

c-as 
C™39 

917 
919 

CULBERSON 
CULBERSON 

0OS 
063 

CITIES 
CITIES 

SERV 
SERV 

ICE 
ICE 

OIL 
OIL 

COMPANY 
COMPANY 

ALICE 
ALICE 

CT-2 
CT-3 

11§, 1200 
87g.. 

NO 
NO 

NO 
NO 

NO 
NO 

c-ai 927 
844 

CULBE 
CULBE 

RSON 
RSON 

m9 
003. 

CITIES 
CITIES 

SERV 
SERV 

ICE 
ICE 

OIL 
OIL 

COMPANY 
COMPANY 

ATLAS 
ATLAS 

CT-1 
2 243 

715 
^328^ 

NO 
NO 

NO 
NO 

NO 
NO 

YES NO ORDOVICIAN 99 
YES NO ORDOVICIAN 8 

_ 2 _ 

20. 

3 3 . 
ORDOVICIAN 7 

JJADiLVJCJJJ 2-
ORDOVICIAN 19 
-PEMI^XLVM Z^L-

YES MO ORDOVICIAN 1 
YES NO ORDOVICIAN 1 

1 
_1_ 
4 
_6_ 
27 
_28_ 
17 

4 
A. 
9 
1 
2 
7 

C - & 3 9 2 1 
C -9383S 
C«S8925 
C.-B8 861 

c-BBsaa 
C«9Q893 
C - 3 a 9 2 4 
C - 0 0 9 2 3 

CULBERSON OOfi 
CULBERSON 8 0 ^ 
CULBERSON § § 9 
CULBERSON Oi=1 
CULBERSON Q31 
CULBERSON OQ!* 
CULBERSON S*?^ 
CULBERSON 159'* 

CITI.ES 
C I T I E S 
C I T I E S 
C I T I E S 
C I T I E S 
C I T I E S 
C I T I E S 
C I T I E S 

SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 

OIL COMPANY 
OIL COMPANY 
OIL COMPANY 
OIL COMPANY 
OIL COMPANY 
OIL COMPANY 
OIL COMPANY 
OIL COMPANY 

ALICE 
ALICE 
ANN 
A.MN 
ANN 
ANN 
ARCO 
ARMSTRONG -

C T - 4 
C T - 5 
C T - 1 
C T - 2 
C T - 3 
C T - 4 

3 
C T - 1 

'1., 
3, 

8 
1 . 

143011, 

588 , 
1-189 

698 
1137 

85?. 
854 

1 3 i 9 , 
1465S.., 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1 
5 
3 
4 
4 
3 
5 
I 
2 
2 



2.23 a i 5 1 _ NO NO Nff JLMM. 

• AKE SULPHUR 
TEST HOLE^ 
TEST HOLE 

ll 
JLL 

1 
• 4 

1925 
J. 89 a... 

CASTILE 
CASTILE 

NO 
NO 

NO 
NO 

NO 
NQ 

PERMIAN 
PERMIAN 

i. '".ffa989 CULBERSON 
•5 » » JEFFERSON 

JEFFERSON 
LAKE SULPHUR 
LAKE SULPHUR 

TEST HOLE 
TEST HOLE 

12-9 
12-9 

1535 
1762 

CASTILE 
CASTILE 

NO 
NQ 

NO 
NO 

NO 
NQ 

PERMIAN 
PERMIAN 

6 
4 

12 
_u. 
2 
8 

C»S§ 997 
C-i0 99i„ 

CULBERSON 
CULBERSON 

JEFFERSON 
JEFFERSON 

LAKE SULPHUR 
LAKE SULPHUR 

TEST HOLE 
TEST HOLE 

12-11 
13-1 

ISifl. 
1 5 ?| fs. 

CASTILE 
CASTILE 

NO 

NO 

NO 
NO 

NO 
NO 

PERMIAN 
PERMIAN 

C'»ii995 
C'-IJa994 

-CULBERSON 
CULBERSON 

5""1 JEFFERSON 
JEFFERSON 

LAKE 
LAKE 

SULPHUR 
SULPHUR 

TEST HOLE 
TEST HOLE 

14-5 
14-7 

2iSi. 
1475 

CASTILE 
CASTILE 

NO 
NO 

NO 
NO 

NO 
NO 

PERMIAN 
PERMIAN 

C"0ai6ic 
C-i8l610 

DIMMIT 
DIMMIT 

TESORO 
TESORO 

PETROLEUM 
PETROLEUM 

CORPORATION 
CORPORATION 

SAN MIGUEL 
SAN MIGUEL 

54 
55 

5384 
5959., 

5-̂ .98 
5116 

ANACACHO NO NO NO U, CRETAC, 
ANACACHO NO NO NO U, CRETAC-

T-i8333 
C'-iilOSD 

DIMMIT 
DIMMIT 

TEXAS 
WOOD, 

PAC, COAL 
W, H. 

AND OIL CO. NAME WITHHELD 
WEATHERS 

0 
• f 

183.3. 
299S.., 

18S9, 
35.3 8 

SAN MIGUEL 
<; ft ftl • • - -

NO ^ ^ 

.Ot368.. DIMMIT OTHERS HANCHETT, U 

6 
4 

C->»ii996 
C-i60 72 
C-i6S61 
C"81275 
C-ii4&2 
c-'rfii458 • 
C-Sii78£ 
C-©S785-
C-B1394 
C-0B832 
C-ltt833 
T-ftOS37 
C«i-S&72 
T-as.J ,44 
.T-8ia45 
T-Sfl 3,42 
T»flS843 
C-§8617 
C'-ISil,86A 
C"it541 
C-fi774 
C-ta349 
c-aiiii 
C»31il2 
C-91113 
C"31114 
C-31116 
0-91115 
C-iliSlE 
C-i0668I 
C-IS668C 
C-i0-S68O 
C»§ 10 810 
C-JSiaSG 
C»§S10 5F 
C*9i6688 
C-ii3818 
C-0ai618 
C-9fl665A 
0-966658 
C-S1581 
C-3816I . 

CULBERSON 
CULBERSON 
CULBERSON 
CULBERSON 
CULBEf^SON 
CULBERSON 
DALLAS 
DALLAS 
DAWSON 
DELTA 
DELTA 
OEM ITT 
DEW ITT 
DEWITT 
DEW ITT 
DEWITT 
DEWITT 
DEW ITT 
.OEMITT 
OEM ITT 
OEWITT 
OEMITT 
DICKENS 
DICKENS 
DICKENS 
DICKENS 
DICKENS 
DICKENS 
DIMMIT 
DIMMIT 
DIMMIT 
DIMMIT 
DIMMIT 
DIMMIT 
OIMMIT 
DIMMIT 
DIMMIT 
DIMMIT 
OIMMIT 
OIMMIT 
OIMMIT 
DIMMIT 

*̂ 29 
« » • » 

gr > 
n p» n 

3: 

a t »• 

•3' 

'7 ^ 

0 ' 

1 j" ^ 

l % -

'i: ̂  

p 

1 

If 
«• '^ ?i 

JEFFERSON LAKE SULPHUR 
SHELL OEV, CO,(F.E, LOZO) 
SHELL DEV, CO,(PERKINS) 
SUN OIL COMPANY 
WILLIAMS 
WILLIAMS 
MAGNOLIA PETROLEUM COMPANY 
PRAIRIE PRODUCTION COMPANY 
SUN OIL COMPANY 
TEXAS WATER PROJECT 
TEXAS UATER PROJECT 
DI.XEL RESOURCES 
GETTY OIL COMPANY 
GETTY OIL COMPANY 
GETTY OIL COMPANY 
GETTY OIL COMPANY 
GETTY OIL COMPANY 
GULF BASIN-BUR. RECLAM, 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
TEXAS BASIN- BUR, OF RECLAM, 
TEXAS EASTERN TRANS,CORP, 
NORTH TEXAS CANAL ROUTE 
NORTH TEXAS CANAL ROUTE 
NORTH TEXAS CANAL ROUTE 
NOTRH TEXAS CANAL ROUTE 
NOTRH TEXAS CANAL ROUTE 
NORTH TEXAS CANAL ROUTE 
DELRAY QIL COMPANY 
DELRAY OIL COMPANY 
DELRAY OIL COMPANY 
DELRAY OIL COMPANY 
DELRAY OIL COMPANY 
DELRAY OIL COMPANY 
DELRAY OIL COMPANY 
LONE STAR GAS 
LONE STAR GAS 
TESORO PETROLEUM CORPORATION 
TESORO PETR'OLEUM CORPORATION 
TESORO PETROLEUM CORPORATION 
TESORO PETRO CO. 
TESORO PETROLEUM CORPORATION 

TEST HOLE 
KENT*REYNOLDS RANCH 
T-OIAMONO 
TXL 
UP0IK£(8LACK JOHN) 
UPOIKE(BLACK JOHN) 
TRIGG 
SMITH 
HARDY (M, LAMESA) 
80RING(S0) 
80RIMG(SD> 
PETER JA8L0NSKI 
BURNS 
GILBERT 
GILBERT 
GREELE • 
G,REELE 
HOCHEIM OAM SITE 
BROWN, C S , 
ROEHL, WALTER 0, 
CUERO DAM -SITE 
GAR3E 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
8A6GET 
HUCK 
JONES 
JONES 
JONES 
ROGERS 
ROGERS 
BRAY 
BRAY 
CRENSHAW 
CRENSHAW 
CRENSHAW 
CRENSHAW 
SAN MIGUEL 

14-8 
1 

1 

1 

1' 

1-

1-

3-
4-
6' 
6< 
8-

l 
P-l 
1 

1 
1 
2 
1 
1 
1 
2 
1 
2 

-15 
1 
t 

•14 
1 

16 
17 
18 
19 
21 
2t./ 
-25 

1 

•16 
-16 
•16 
-14 
-14 

1 
2 
1 

51 
51 
52 

1. 
12 
1 

2543.. 

2 93 a.. 
9S62 

5.f 

7957 
1 
1 

14257 
9238 
1935 
1955 
1985 
1949 

15945 
13754 

14843 
33 

1...' 
J 7:-

5455 
5444 
5453* 
5449 
5463... 
5415 
5445.^ 
2912 
2917 

3;, 
4922 
5158 
5153 
5147 

• I i i i , 
171 
197 

2618 

33 15 
91,62 

23 
liil5 

61 
51 

14424 
9623 
21.69 
2117 
3236 
2?45 

59. 
183ft-
13768 

lift. 
14241 

135 
65 
194 
115 
75 

. 56 
5311 
558 4 
5499 
559 9 
5521 
5474 

- 5496 
3397 
3428 

3.. 
4982 
5188 
5188 
517D 

CASTILE 
COX 
BUDA 
DELAWARE 

DELAWARE 

WILCOX 
ANACACHO 
ANACACHO 
ANACACHO • 
ANACACHO 

EDWARDS 
EDWARDS 
EDWARDS 

HHITEHORSE 
9TRMASTER 
D0CKUM 

06ALLALA 
OGALLALA 
SAN MIGUEL 
SAN MIGUEL 
SAN MIGUEL 
SAN MIGUEL 
SAN MIGUEL 
SAN MIGUEL 
SAN MIGUEL 
SAN MIGUEL 
SAN MIGUEL 
ANACACHO 
ANACACHO 
ANACACHO 

ANACACHO 

MO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
MQ 
NO 
MO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 

ND 
NO 
N.0 
NQ 
NO 
NO 
NO 
NO 
NO. 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
MO 
YES 

NO 
NO 
NO 
NO 
NO 
NS 
NO 
YES 
NO 
MO 
MO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 

NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
UQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

PERMIAN 
L, CRETAC, 
L, CRETAC, 
PERMIAN 

PERMIAN 

PRECAMBRN 

EOCENE 
U. CRETAC, 
U. 

U. 

L, 
L, 
J-« 

CRETAC, 
CRETAC. 
CRETAC, 

CRETAC, 

CRETAC, 

PERMIAN 
PERMIAN 
TRIASSIC 

PLIOCENE 
PLIOCENE 
U, 
U, 
U. 
U, 
u. 
u. 
u. 
U, 
u, 
U, 
U. 

u. 

u. 

CRETAC. 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC. 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC. 
CRETAC, 

CRETAC. 

2 
8 

2S 
5 

19 
1 
1 
3 
7 
1 
I 

28 
34 
41 
57 
33 
54 
7 
7 

49 
14 
4 
2 
6 
3 
3 
1 
9 

19.: 
•f 

6 
li-
8 
8 

15 
11 • 
1 

li. 
1 
4 
2 



. . U 3 3 4 

. : 1 3 1 2 

(•ir-UKMTION 
f-OSTER 
CONNEL 

E - 1 
33^E 

12955 
7335 

13115 
8581,, 

HONEYCUT 
ELLENBURG 

NO 
NO 

YES 
YES 

JiiL 
NO 
NO 

ORDOVICIAN 
ORDOVICIAN 

ECTOR î'" SUN OIL COMPANY 
ECTOR "̂  ' ̂  SUN OIL COMPANY 

RUMSEY, DAVID 
WILLIAMSON 

0-2 5657 5674 SAN ANDRES MO NO NO PERMIAN 
5 5558... S&C8 SAN ANDRES NO NO NO PERMIAN 

23 
35 

,^-t#0ii92 

C*0 3 275 
C-iiS5^2 

c-aoiasA 
C"Pi3a«. ~T^19S.65 

' C*iM29. 
c-ii29ao 
C-9 8 29QE 

''^•?5 298F 
C- ̂  '̂ 2986 

^pTi t 3 2 98H 
C-^i 2 981 
C»;'299A 
C - J : 2 9 9 B 

••'~Ĉ -̂ ;2 99C 
C-'n299D 

-c^rrT299r 
C-'?!':• SIC 
C«'.'299F 
C- y'95A 
C" ",958 
C" JITIC 
C-' -39C 
C-1.. 89E 

"C" " J 58 
C-"5 15 11 

ECTOR 
ECTOR 
ECTOR 
ECTOR 
ECTOR 
•ECTOR • 
ECTOR 
ECTOR 
ECTOR 
ECTOR 
ECTQR 
ECTOR 
ECTOR 
ECTGR 
ECTOR 
ECTOR 
ECTOR 
ECTOR 
ECTOR 
ECTQR 
ECTQR 
ECTOR 
ECTOR 
ECTOR 
ECTOR 
ECTOR 
ECTGR 

Jf.' ' 

^3* 

1 

P -
tl V 

iS-% 

•̂  

1-% » ^ 

GULF OIL CORPORATION 
GULF OIL CORPORATION 
GULF OIL CORPORATION 
HUMBLE OIL ANO REFINING 
KERR-MCGEE CORPORATION 
KERR-MCGEE CORPORATION 
KERR-MCGEE CORPORATION 
KERR-MCGEE CORPORATION 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUH 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUH 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUM 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
Ŝ TANOLIND 

COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 

CONNEL -8-
CONMEL -B-
FOGELSON -A-
YAR8R0UGH-ALLEN 
FOSTER 
FOSTER 
GIST 
GIST 
COMOEN 
COWDEN 
COWDEN -E-. 
•COWDEN -G-
COWDEN 
COWDEN-
COWDEN 
COWDEN 
COWDEN 
COWDEN 
COHOEN 
COMOEN 

- COWDEN 
EAST HARPER 
EAST HARPER 
HARPER, W..E, 
EAST HARPER 
TXL NORTH UNIT 
UNIVERSITY 
CORRIGAN 

32-E 
34-E 

1 
22 

C-I8i 
C-1S7 
A-5fi4 
B-551 

3 
5 

23 
25 
29 
35 
38 
47 
49 
51' 
54 
76 
78 

266 
3 79 
382 
463 

739-W 
O-lfl.' 

9 

8017 
?33.l.. 
5438 

11528 
4157 
429.3^ 
4321,. 
4225 
43il,.' 
42§4 
4159 
43 93...' 
49 98 
41S2 
4186 
4124 
411lrf 
4SS5 
4185 
4132 
4118 
4S23 
4931, 
48 95 
4131 
51 f J..: 
8756 
4113 

9^55 
7395 
8925 

19 771 
4422 
4494 
4412 
4318 
4U6 
4221 
4162 
4? 93 
4192 
4li5 
45^9 
4127 
4125 
4iii^ 
4131 
5164 
4111 
4134 
4164 
4252 
4368,. 
S2ffl..* 
8795 
4691 

ELLENBURG 
MONTOYA 
ELLENBURG 
HONEYCUT 
SAN 
SAN 

SAN 
SAN 
SAN 
SAN 
SAM 
SAN 
SAN 
SAN 
SA« 
SAN 
SAN 
SAN 
SAM 
SAN 
SAN 
SAN 

ANDRES 
ANDRES 

ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
AWDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 

SAN ANDRES 
ELLENBURG 
ELLENBURG 
SAN ANDRES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

YES 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO. 
NO 
NO 
YES 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

ORDOVICIAN 
ORDOVICIAN 
ORDOVICIAN 
ORDOVICIAN 
PERMIAN 
PERMIAN 

PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
ORDOVICIAN 
ORDOVICIAN 
PERMIAN 

32 
26 
51 
15 
42 
45 
34 
15 

13 
1 

19 
22 
19 
49., 
1 7 
1 
42 
1 

16 
1431 
n32S 

ECTOR 
ECTOR 

SUN OIL COMPANY 
TENNECO 

RUMSEY, DAVID 
BAGLEY 

8-5 5561.-' 5779 SAN AWRES NO NO NO PERMIAN 
la.: 418 3 423S.SRAY8URS NO' YES YES PERMIAN 

1 
13 

'C'̂ rni52A ECTOR 
r»' •3jttA ECTOR 
rv^l52C ECTOR 
.'jr&4 EDWARDS 
:̂ 6̂̂ ~2l~̂  ~~" 

TENNECO 
TENNECO 

FOSTER 
FOSTER 

219-0 4543 4361 GRAY8URG NO YES YES PERMIAN 
0-222 4175 44i11 SAN ANDRES NO YES YES PERMIAN 

TENNECO 
HUMBLE OIL ANO REFINING 

JUOKINS 
GUTHRIE 

3-A 
1 

4215 
3818 

4378 SAN ANDRES NO YES YES 
4139 HONEYCUT NO YES NQ 

EDWARDS 
EDWARDS 

:iS SHELL DEV, CO, (CI,SMITH) HYDE, LEE 
"̂^ TEXACO PHILLIPS 4743 

IIJ,; GEORGETOWN NO NO NO 
5312 HONEYCUT NO NO NO 

L, CRETAC, 
ORDOVICIAN 

49 
37 

PERMIAN 22 
ORDOVICIAN 28 

55 
r • 

S3 
C-

;o 33 
•^497 

ERATH 
FANNIN 

SHELL OEV, CO,(O.L.AMSBURY) 
GULF OIL CORPORATION 

OUFFAU(L.M.WEEKS) 
SMITH-LAW 5794 

165 
7288 

PALUXY !̂ 0 
NO 

NO 
NO 

NO 
NO 

CRETAC, 17 
4 

ms...' 
1519 
T519" 
529 

FANNIN 
FANNIN 

NORTH TEXAS CANAL ROUT! 
SUN OIL COMPANY 

TEST HOLE 
TUCKER 

4 
1 

4 48 GOBER 
NO 

NO 
NO 

NO 
NO 

U, CRETAC, 2 
15 

FAYETTE 
FAYETTE 

AMOCO 
GRAY OIL COMPANY 

WEGENHOFT 
liEITING 

13162 
11675 

13280 
11695 :OMAROS 

NO NO 
NG NO 

MO 
NO L, CRETACi 

2 
1 

Erfj539 . FAYETTE * ^ SMITH, LLOYD 
>i-''522 FAYETTE *" ' " SOHIO PETROLEUM COMPANY 

8UESCHER 
WEITING 

4951 
11375 

5c;43 
11738 :DMAROS 

NO 
NO 

NO 
NO 

YES 
NO CRETAC. 

^ P l Z W FAYETTE '* "• SUN OIL COMPANY 
>S1665£ FAYETTE v'̂  "* ST APP OIL 

GRAY 
BERRY 

11276 
1114f , 

13764 
11272 

NO 
NO 

NO 
NO 

NO 
NO 

I '(436 
^435 

FISHER 
FISHER 

GENERAL 
GENERAL 

CRUDE OIL 
CRUDE OIL 

COMPANY 
COMPANY 

FLANNAGAN 
FLANNAGAN 

7 
8 

;-3i47l 
11 •-1 ̂  

FISHER 
FISHER 

GENERAL 
GENERAL 

CRUDE 
CRUDE 

OIL 
OIL 

COMPANY 
COMPANY 

2853-
3839 

2875 
3107 

NO 
NO 

YES 
YES 

NO 
NO 

PURKEE 
WEBB 

1 7315 
5475 

7'!,2i. 
5550 

NO NO M" 
naMVf^" 

:-St§l«. FISHER GENERAL CRUDE OIL COMPANY WEBB 

9 

11 

***^-f—« A \M *% T* 



. -̂  w f-ni,v.rt--tj^EyasATiflJi-
STEELE 
FOSTER F.ARMS 

Z4 
1 

_1_ 

5338 
-L515i 

5336 STRAWN 
M3-. 
MO 
_MJL 

JS1I_ 
NO 
JilL 

NO 
jm. 

PENNSYLVAN 1 
J.7L 

_ , uni MEND -*' TEXAS BASIM-SUR, OF RECLAM, BRAZOS 
C-J^}611 FORT BENO fj'̂ -" TEXAS BASIN-BUR, OF RECLAM, BRAZOS 
C--1*512 FORT BEND : * TEXAS BASIN-BUR, OF 
C-l':;613 FORT BENO -1'> •> TEXAS 8ASIN-BUR, ^ f 

RIVER VALLEY 
R I V E R VAlt TY 

15 118. ALLUVIUM NO NO NO QUATERNARY 5 
16 52 ALLUVIUM NO NO NO QUATERNARY t_ 

RECLAM, BRAZOS RIVER VALLEY 
RECLAM, BRAZOS RIVER VALLEY 

I S 
i 6 _ 

48 
73„ 

ALLUVIUM NO NO NO QUATERNARY 3 
ALLUVIUM NO MO NO 9JJJi£SllA8Jr __5_ 

c-i:6i4 

C-:1798 
:-5ii99 
C-'-^S 1 
C- ','.467 
C» ̂  454 
C-*> '442 

T-W ,61A 

FORT BEND 
FRANKLIN 
FRANKLIN 
FRANKLIN 
FRANKLIN 
FREESTONE 
FREESTONE 
FREESTONE 
FREESTONE 
FREESTONE 

n s •• 

<* s 

p ^ 
- ^ •» 

TEXAS 8ASIN-BUR, OF RECLAM, 
HAMON, JAKE L, 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
HUMPHREYS CORPORATION 
HUMPHREYS CORPORATION 
RIO BRAVO OIL COMPANY 
TEXACO 
TEXACO 

BRAZOS RIVER VALLEY 
CHITSEY 
BORING (NES) 
BORING (NES) 
BORING (?CS) 
EDWARDS 
SIMMONS 
H. ANO T.C, 
BUTLER G/U 
MCKMIGHT 

12 
1 
3 
4 
6 
1 
5 

14 
2 
1 

16 
I3i61 

1 
1 
1 

2 999 
2926 
3595 

13115 
11933.. 

48 ALLUVIUM 
13260.,-

51 
58 
61 

35 35 
2947 
3595 

12454 
13688 

NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 

NO 
N,0 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO QUATE 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

RNARY 3 
53 
1 
1 
1 
1 
C. 

t 

56 
8 

r . >61B 
733 

FREESTONE 
FRIO 

TEXACO 
FRIO RIVER 

MCKNIGHT 
TEST HOLE 

2 13533'., 13688 MO 
NO 

NO 
NO 

NO 
JilL 

17 

r „ 

c-

c -

c 
T . 

T" 
/* „ 

'̂  * 

/•• 

C" 

C" 

r 

Z" 
C™ 

C •• 

f *6668 
} ̂ 9 1 
: ̂ 648 
"J. 6 4 9 

j165l 
1 1553 
J. 191 
3? 719 
)1552 
\': 5 
•̂  ? : " 9 

-1323-
1526 
.1556 
'1546 
'154 S-
1553.. 
a'^32 
•1533 
U 5 3 3 
.'1539 
:i553 
^5n3 
^:i82 
" -789 
^ 79\, 
611?.. 

'. U59A 
^6 65 
^^5*56 
n''a6A 
' . 445 
'•6116 

FRIO 
FRIO 
FRIO 
FRIO 
FRIG 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO. 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO 
FRIO 
GAINES 
GALVESTON 
GALVESTON 
GARZA 
GARZA 
GILLESPIE 
GILLESPIE 
GILLESPIE 
GILLESPIE 
GLASSCOCK 

-9 •. n 
1 

-5A 

• * • * 

1 ' 

" k " , ̂  

3' 
flt 

'3* 

SI 

i^-». 

,•» » 

123 
-?25 

GETTY OIL CO, 
HOMETH 
HUMBLE OIL AND REFINING 
HUMBLE OIL ANO REFINING 
HUMBLE OIL AND REFINING 
HUMBLE OIL AND REFINING 
HUMBLE OIL AND REFINING 
LONE STAR PRODUCTION 
MITCHELL ANO ASSOCIATES 
MONCRIEF, W, A, 
PRAIRIE PROOUCTION 
QUINTANA PETROLEUM 
SUN OIL COMPAMY 
"^ENNECO 
TENNECO 
TENNECO ' 
"ENNECO 
TENNECO AND PENNZOIL 
TENNECO ANO PENNZOIL 
TENNECG AND PENNZOIL 
TENNECO AND PENNZOIL 
TENNECO AND PENNZOIL 

UNITED 
UNITED 
UNITED 
UNITED 
UNITED 

TENNECO AND PENNZOIL UNITED 
TESORO PETROLEUM CORPORATION 
ATLANTIC-RICHFIELD COMPANY 
HIGH ISLAND SULPHUR 
HIGH ISLAND SULPHUR 
GETTY OIL COMPANY 
KERR-MCGEE CORPORATION 
SHELL DEV CO (8 F PERKINS) 
SHELL DEV CO (F L STRICKLIN) 
U,S, AIR FORCE 
«PA 
LINGEN EXPL 

8EALL 
MCWILLIAMS 
TEACHING CORE 
TEACHING CORE 
TEACHING CORE 
TEACHING CORE 
TEACHING CORE 
CALVERT 
MCWILLIAMS 
RHEINER, DAM J, 
8EM0ELE 
HALFF 
JOHNSON-HASSIE 
HALF-43PENHEI MER 
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_J1. CREJACJ. 
U, CRETAC, 
L, CRETAC. 
L, CRETAC. 
L. CRETAC. 
L, CRETAC. 

PENNSYLVAN_. 
ORDOVICIAN 
ORDOVICIAN 
L, CRETAC. 
L, CRETAC, 
L, CRETAC, 
L, CRETAC. 
PENNSYLVAN 
PENNSYLVAN 

MISSISSIPPI 
ORDOVICIAN 
ORDOVICIAN 
ORDOVICIAN 
MISSISSIPPI 
MISSISSIPPI 
MISSISSIPPI 
MISSISSIPPI 
MISSISSIPPI 
MISSISSIPPI 

152 
35 
61 

182 
4S1 

3r. 
7 
? 
3 
1 
1 

15. 
6 

29 
14 
18.. 
15 
17 
7 
1 
5 
1 
1 

18 
41 
1 
1 
1 

56 
52 
16 
34 
7 
2 
4 

11 
2 

49 
7 

13 
1 
1 
... 
7 
4 
7 

12 
1 
4 
4 
& 

25 
16 



• w f c . - ^ - - •^ t ^ - X ' g U " "NO NO ' NO L , CRETAC, 

..,,.- ...» 
C-11019 
C"tlS91 
C"il299 
C-90364 
C-11843 
C-819.47 
C-§9405 
C-il426 
C»i3-359 
C-a0527 
C-191718 
C-81297 
C»|il274 
C"30472 
C-il0 93 
C-S1594 
C-0S&67D 
C-11139 
C»rJ1140.-
C-81359 
C"31376 
C-913a8 
C-36367 
C "319.45 
C-51191 
C»5i3i7 
C"Si8i8 
C-B3814 
C-!li315 
C»9ill6 
C-S0817 
C"8ff818 
C-i98ifl,. 

c -e i i i 9 
C»IJi525 
C-304B6 
C»91522 
C-S3 3i4A 
C'»31442A 
C-06914 
C«;IJ0313 

C-i948S 
C-9.381S.,. 
C-3a8§9 
C-90811 
C-90 812 
C»-ilS813 
C-9 IS 211 
C''il38-68 
C-9010 58 
C-§eiS5H 
C"ill35 3 
r „ ,"si 1 t o -I 

.<j-i-i^j • 

HEMPHILL 
HEMPHILL 
HEMPHILL 
HENDERSON 
HENDERSON 
HENDERSON 
HENDERSON 
HENDERSON 
HENDERSON 
HENDERSON 
HENDERSON 
HIDALGO 
HIDALGO 
HILL 
HOCKLEY 
HOCKLEY 
HOCKLEY 
HOCKLEY 
HOCKLEY 
HOCKLEY 
HOCKLEY 
HOCKLEY 
HOOD 
HOPKINS 
HOPKINS 
HOPKINS 
HOPKINS 
HOPKINS 
HOPKINS 
HOPKINS 
HOPKINS 
HOPKINS 
HOPKINS 
HOPKINS 
HOUSTON 
HOUSTON 
HOUSTON 
HOWARD 
HOWARD 
HOWARD 
HOWARD 
HUPSPETH 
HUNT 
HUNT 
HUNT 
HUNT 

-IIIFI-

m i 

1103 
065 

Ota 
Qcr 
m3 

8§1 
m7 
»S9 
00-
t im, 
80t 

i08 
09 5 

§36 
8-90 
asa 
Sit 

8sr 

§35 

m: 
©05 
80'? 

so'J 

set 

mp 

.HUNT m^-
HUTCHINSONtSe 
HUTCHINS0N03II 
HUTCHINSONiQQ 
IRION 
IRION 
T Q T n M 

m9 
08'5 
»•» j<i ,.si . 

— 
WOODWARD 
.HAMON, JAKE L, 
HUMBLE OIL AND REFINING 
SUN OIL COMPANY 
BOYD OIL COMPANY 
DE ARMAN 
EDSON 
EDSON 
HUNT OIL COMPANY 
LONE STAR PRODUCTION 
.RUDMAN 
SHELL GIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
PHILLIPS PETROLEUM COMPANY 
HONOLULU OIL CORPORATION 
HONOLULU OIL CORPORATION 
MGF OIL CORP. 
NORTH TEXAS CANAL ROUTE 
NORTH TEXAS CANAL ROUTE 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SHELL DEV, CO,(F.E. LOZO) 
SNYDER-COREY 
SUN OIL COMPANY 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
ELLISON 
HUMBLE OIL AND REFINING 
HUNT OIL COMPANY 
PAN AMERICAN CORPORATION 
REEVES, J, LEILS 
SKELLY OIL COMPANY 
SUNRAY OIL CORPORATION 
SANCHO PAMZA MINES 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
FURR 
GULF OIL CORPORATION 
PHILLIPS PETROLEUM COMPANY 
ATLANTIC REFINING COMPANY 
SUN OIL COMPANY 
f*iiM f%-r t /^ IS flJ n Jl Al w 

mn- t r r ^n r su^ 
SCHUBERT 
HUMPHERYS 
MIAMI CATTLE CQ, 
BERTRAM 
MILLER 
GUNNELS 
KEY 
PERSONS, M, 
WILLIAMS 
ALLYN ESTATE 
GILBERT 
STEVENS 
MELLINGER 
WEST, K,L. 
POSEY 
ELLWOOD 
ELLMOOD 
DAVIS 
YELLOW ILLUSION 
YELLOW LAKE SITE 
BENTON LAND CO, 
LUKER 
PARSONS 
OE CORDOVA BEND 
HARGRAVES 
HOWISON 
TEST HOLE (CCL) 
TEST HOLE (CCL) 
TEST HOLE (SCL) 
TEST HOLE (SCL) 
TEST HOLE (SCL) 
TEST HOLE (SCL) 
TEST HOLE (SCL) 
TEST HOLE (NES) 
TEST HOLE (SCL) 
SMITH 
DAILY, H,H. 
ELLIOTT 
GLASS 
STEWART 
GUNN 
WILSON 
NINE CORE HOLES 
TEST HOLE (CCL) 
TEST HOLE (CCL) 
TEST HOLE (CCL) 
TEST HOLE (CCL) 
TEST HOLE (CCL) 
MATHEWS 
AMARILLO NAT, BANK 
COCKRELL 
NOELKE 
CATHEY 
A I M ^ • .̂ .P» 

t 

1 
3-A 

1 
1 
1 
1 
1 

1 
1 

B-l 
1 
1 
2 
1 

1-A 
A-18 
A-25 

1 
2 
1 
I 
1 
4 

PH-3 
1 
1 
1 
2 
1 
2 
3 
4 
5 
5 
5 
1 
1 
1 

1 
1 
5 
4 

1-9 
4 
3 
5 
6 
7 
2 
1 

113 
1 
1 

1563 
3297 
7579 

13193 
7765 

4r 
11342 
11428 
3116 

11215 
13584 
9742 
3552 
7214 
83 91 
39'1,-L.. 
9764 
9733 
4584 

3.,, 
4515 . 
7515 
4321 

62 
9424 
8973 

779 7 
5712 
5222 
8181 
2228 
7171,.. 

3511 
8164 
2925 
7752 

5 

1108 
3338 
7769 

13650 
7358 
323 

11413 
11453 
3118 

1124i 
13995 
10 475 
4381 
7264 
8190 
3918. 
9783.. 
9735 
4772 

68 
122 

4733 
7699 
4863 
191 

9460., 
9172 
111 
76 
98 

116 
111 
1 & 1 
111 
56 
91 

8247 
591.S. 
6375 
8216 
2439 
7596 

89 
97 

101 
51 
51 
191 
51 

8552 
8284 
3148 
7951 
1726 

AUSTIN 

SMACKOVER 
JAMES LIME 
MANESS 

OUACHITA 
CANYON 
CANYON 
SAN ANDRES 
DOCKUM 
DOCKUM 

WICHITA 
SAM ANDRES 
GLEN ROSE 

CANYON 

CANYON 

OZAN 

MORROW 
ARBUCKLE 
GRAN, WASH 
TANYARD 
SAN ANGELO 

NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MQ 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
YES 
NO 
NQ 
NO 
MQ 
NO 
MO 
YES 
NO 
NO 
YES 
YES 
YES 
NO 
YES 
NO 
NO 
YES 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
YES 
NO 
NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

U. CRETAC, 

JURASSIC 
L. CRETAC, 
L. CRETAC, 
OLIGOCENE 
OLIGOCENE 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PERMIAN 
TRIASSIC 
TRIASSIC 

PERMIAN 
PERMIAN 
L, CRETAC, 

PENNSYLVAN 

PENNSYLVAN 

U, CRETAC, 

MISSISSIPPI 
ORDOVICIAN 

ORDOVICIAN 
PERMIAN 

13 
2 

26 
2 

23 
38 
21 
7 
2 
6 

24 
3 
5 

17 
18 
1 
1 
1 
5 
9 
9 

52 
24 
3 

13 
12 
2P.. 
4 
3 
4 
4 

25 
4 
5 
2 

12 
1 
8 
1 
6 
1 

27 
4 

42 
4 
2 
2 
3 
2 

58 
3 
3 

18 

i r . 



' /^' 
- T:!r<^'TT'^ -wwr^'i'T^ry- -o c-V c:.-iro r n g.-i\"i~~t5 O A K D JACKSBOR0 

r t. rati o I u. w MSH 
2!^-55 2 2 g 2 6 1 P8B.CANYON NO MQ MO PENNSYLVAN 

• 8 i 6 2 7 
• 3 8 6 2 9 

JACKSON 
JACKSON i t s . 

GULF 
GULF 

BASIN' 
BASIN-

BUR, 
BUR, 

RECLAM. 
RECL A Ml 

LAVACA CROSSING 
NAVTOAD CROSSING 

1 
_lj 

15 
7L3. _75_ 

NO 
NO 

NO NO 
-BIL 

15 
_l-4_ 
15 
7 

"91 
•il 

559 
179 

JACKSON 
JACKSON 

OCCIDE 
SUN 01 

NTAL QIL CO, 
L COMPANY 

MCHANEY 
ARNOLD 

3 
_1_ 

9563.. 
8544 

9749 
8697 

FRIO 
FRIO 

YES 
_Y£JS_ 

NO 
jrE.s_ 

YES 
YES 

OLIGOCENE 
..OLXGiCi;iiF_ 

C-§1 
C-31 

185 
42a 

JACKSON 
JACKSON 

08*1 SUN 
SUN 

01 
QI 

L COMPANY 
L COMPANY 

NIESSLIE 
ROGERS. G,W, 

7121 
6672 

8656 
667 3 

FRIO 
FRIO 

YES 
NO 

MO 
YES 

YES 
YES 

OLIGOCENE 
OLIGOCENE 

c-ei 
C-91 

184 
13S, 

JACKSON 
JEFFERSON a«-^ 

SUN 01 
SUN 01 

L COMPANY 
L COMPANY 

WRIGHT 

MALBOULE; 
1 
2 

8571 
7412 

8669 
7498 

FRIO YES 
YES 

YES 
NO 

YES 
NO 

OLIGOCENE 

C-S1187 
C-91186 
C-31341 
C-91412 

JACKSON 
JACKSON 
JACKSON 
JACKSON 

dun 
mp 
903 

SUN 
SUN 
SUN 
SUN 

OIL COMPANY 
OIL COMPANY 
OIL COMPANY 
OIL COMPANY 

OILLIE 
MAURITZ UNIT 
MCDANIELS 
MCOANIELS 

1 
12 
1 
5 

7755, 
3616 
93 67 
5873 

7795 
8776 
9687 
9266 

FRIO 
FRIO 
WILCOX 

YES 
YES 
YES 
YES 

YES 
YFS 
MO 
YES 

YES 
YFS 
YES 
YES 

OLIGOCENE 
OLIGOCENE 
EOCENE 

3 
8 

12 
5 
6 
1 

4 
2 

C-31 
C-31 

192 
279 

JIM HOGG 
JIM HOGG m 

SUN 01 
SUN 01 

L COMPANY 
L COMPANY 

RAMIREZ 
VIEIL 

4-B 
1_ 

4512 
4126 

4545 
4156 YEGUA-JACK 

NO 
YES 

NO 
YES 

NO 
YES EOCENE 

4 
1 fj 

3 
l_ 
9 

28 

C-59 
C-81 

493 
261 

JIM WELLS 
JONES 

9§i 

m5 
MAGNOL 
SUN 01 

IA PE 
L COM 

TROLEUM 
PANY 

COMPANY KRSKA 
MCDONALD 

I 
A. 

7639 
5572 

7691. 
5998 STRAWN 

NO 
NO 

NO 
NO 

NO 
NO PENNSYLVAN 

C».91 
C-91 

5 96 
599 

JONES 
JONES mn 

TEX, 
TEX, 

AC. C 
AC, C 

OAL 
OAL 

ANO 
ANO 

OIL 
OIL 

CO, 
CO, 

HYER 
WHALEY 

1 
1 

33 8r 
3223 

343 6 
5148 STRAWN 

NO 
NO 

NO 
NO 

NO 
NO PENNSYLVAN 

T-S- 5 2 6 
826 

KARNES 
KARNES 

f i n A 

.rt n ' -
CONTIN 
CONTIN 

ENTAL 
ENTAL 

OIL CO 
OIL CO 

MPANY 
MPANY 

BODOEN 
BODDEN 

3C 
4C 

1-0 8 
i3r. 

113 
134 

JACKSON 
JACKSON 

NO 
NO 

NO 
NO 

NO 
NO 

EOCENE 
j;aLCj;jF_ 

T-IIO 
T"3 f l 

8 2 6 
S26 

KARNES 
KARNES m: 

CONTIN 
CONTIN 

ENTAL 
ENTAL 

OIL CO 
OIL CO 

MPANY 
MPANY 

BODOEN 
BODDEN 

89C 
9a c 

135 
118 

138 
126 

JACKSON 
JACKSON 

NO 
MO 

NO 
NO 

NO 
_N0_ 

B»0-8 
B-'88 

365F 
j|65F 

KARNES 
KARNES flO?' 

CONTIN 
CONTIN 

ENTAL 
ENTAL 

OIL 
OIL 

CO 
CO 

MPANY 
MPANY 

FRIAR UL 
FRIAR UL 

-147 
-147 

(18) 
(18^) 

19 
272 33. 

121 
181 

JACKSON 
JACKSON 

NO 
NO 

NO 
NO 

NO 
NO 

EOCENE 
-£0_Ci:il£_ 
EOCENE 
EOCENE 

2 
_2_ 
6 
JL 

•98g 
164F 
26B 

KARNES 
KARNES 

09' CONTIN 
CONTIN 

ENTAL 
ENTAL 

OIL 
OiL 

CO 
CO 

MPANY 
MPANY 

GABRYSCH 
HAHM 

U L 1 3 4 ( 1 4 3 ) 1 i* ,5 
1 5 4 C 

35 
185 

5? 
231 

JACKSON 
JACKSON 

NO 
NO 

NO 
NO 

NO 
NO 

T-dS 
T»§S 

3,268 
'?25B 

KARNES 
KARNES 

08" 
is*! 

CONTIN 
CONTIN 

ENTAL 
ENTAL 

OIL 
OIL 

CO 
CO 

MPANY 
MPANY 

HAHM 
HAHM 

156 
155C 

193. 
217 

195 
233 

JACKSON 
JACKSON 

NO 
NO 

NO 
NO 

NO 
NO 

EOCENE 
_EiC.EN£_ 
EOCENE 

T-38 
T-08 

.S.268 
3 268 

KARNES 
KARNES 

•f : l 

OS' 
CONTIN 
CONTIN 

ENTAL 
ENTAL 

OIL 
OIL 

CO 
CO 

MPANY 
MPANY 

HAHM 
HAHN 

137C 
158 

197 
23 4 

235 
237 

JACKSON 
JACKSON 

NO 
NO 

NO 
NO 

NO 
NO 

EOCENE 
EOCENE 

1 
6 
2 

3 _ 
6 
6 

T - i i 
T - 9 i 

8-26B 
!I268 

KARNES 
KARNES m"i 

CONTIN 
CONTIN 

ENTAL 
ENTAL 

OIL 
OIL 

CO 
CO 

MPANY 
MPANY 

HAHM 
HAHN 

150C 
161C 

227 
229 

233 
2 3 3 -

JACKSON 
JACKSON 

NO 
NO 

NO 
NO 

NO 
JslO 

EOCENE 
EOCENE 

2 
4 

8-0O!l68A 
8-l|§068B 

KARNES 
KARNES iS? 

CONTIN 
CONTIN 

ENTAL 
ENTAL 

OIL 
OIL 

CO 
CO 

MPANY 
MPANY 

KELLMER 
KELLNER 

UL-771 
UL-771 

4 4 3 - C 
4 4 1 - C 

114 
1 1 1 

1 3 1 JACKSON 
JACKSON 

NO 
NO 

NO 
NO 

NO 
NO 

EOCENE 
EOCENE 

a-39§68C 
8-8119 680 
B-i0363G 
8-»9Qi64A 
8-993.630 
B-i9366F 
B-iat66G 
B-iS3 67A 
8»00!|56D 
B-8ai66E 
0-300678 
B-a33 57C 
B"i3 366C 
B-0S066A 
B'-if9&8G 
B«§S356B 
B ° 9 Q J 6 9 A 

8-ieS69B 
B»i§i.69C 
B»'ge3£9D 

KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 
KARNES 

sat 
99^ 

om 
oar 

Ode 
00 3 
00^ 

m 7 

• 85-! 

00.1 

sir 

CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 
CONTINENTAL 

QIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 

COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 

KELLNER UL-
KELLMER UL-
MOY 
MOY 
MOY (SKIPS) 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 
NIESCHWIETZ 

•771 
•771 

UL-725 
UL-7 
UL-7 
UL-725 
UL
UL
UL-72 5 
UL-72 
UL-725 
UL-725 
UL-725 
UL-725 
UL-72 
UL-725 
UL-725 

442-C 
443-C 

35 2 
353 
3 54 
16 

84-C 
155-C 

262 
273-C 
287-C 
288-C 
335-C 
569-C 

573 
585-C 

615 
611-C 
512-C 
612C1 

13 8 
85 
54 
56 
62 
9 

10 3... 
1.31 
11 
3 

1 7 
7 
3 

1 3 , 
95 
9 

76 

12 
12 

123 
121 
59 
62 
87 
19 

112 
107 
IS 
19 
18 
25 
25 
22 

185 
25 
84 
26 
22 
18 

JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 

NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 

1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 



muuK UL-1797 95 256 299 JACKSON NO NQ NO EOCENE 

„„,M.i MENTAL OIL COMPANY 
SCHROEDER 
SCHROEDER 

157C 
lijg 8 C 

159 
162 

162 
166 

JACKSON 
JACKSON 

NO 
NO 

NO 
NO 

NO 
NO 

EOCENE 
EOCENE 

I 

2 
^ -.# iJ 

T-3''"26D 
T-^.r26D 
T-^J^26D 
T- ^ 260 
H"Z<1 68F 

8-3'J,63C 
8»11*S40 
3-?"r&4E 
T-:i 2&A 
C-P5'543 
C-̂ 5:*14 
C-1^573 
C»i^33T18 
C-̂ '13:iC 
C-"):i59G 
C-ft5,i2 
C-35»18 
C"'5 17 
C-n&l5 
C-1 ̂ 787 

• T-sr43 
C-.3J23 
C-"'*181 , 
c-ir 61A 
:-»'"a4i7 
C'n265 
T-̂ n'''29F 
T-o'r 31 
:-»5'~9 
C-35a^4 
T r.^3iF 
T-1 r310 
''^5C32G 
T-rr321 
T-i" ̂ 32H 
C-"-5 33 
Cr5'*34 
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118«... 
llli 
ll©2 
1752 
1754 
1755 
1756 
1757 
1753 
1759 
17 59..,. 
1761 
1762 
1753 
1764 
1765 
1766 
1767 
17S.8 
1768 
1769 
I7 7i„-
1771 
1772 
1773 
1774 
1776 

IIS 
115, 
115 

\m.r 
13i«-
138 

13-5 
185 
13.5 
115 
Its 
195 . 
135 -
. 11.5 
10,5 
IS 5 
13.4 
IIS 
115 
48 
81 

• 75 
73 
93... 
88 
59 
25 
13 

ir. 
lt6 
22 
31.., 
28 
23 
19 
2 3 . • 

5 
II 

3r 
33 

3r-
31... 
85 
85 
85 
85 
SB 

123. 
119 
i2r 
1211, 
119 
139 
113 
121. 
12.0 
117 
128. 
121 
123 
121 
12B. 
12r 
119 
119 
121-
12i,. 
75 

117 
IS 3 
99 

114 
114 
116 
58, 
21. 

. 38, 
125 
47 
5i 
51,.. 

m. 
35 
45. 
29 
23 
48 
51 
5i-
49 

116 
116 
116 
115 
113 

JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON, 
•JACKSON 
JACKSON 
JACKSON 
JACKSON 
-JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON, 
JACKSON 
JACKSON• 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 
JACKSON 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NS 
NO 
NO 
NO 
NO 
NO 
MO 

, NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 

- NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NQ 
NO 
NO 
MO 
NO 
MO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
N,0 
NO 

• NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO' 
NO 
NO 
N-0 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 
EOCENE 

5 
2 
5 
5 
6 
1 
3 
5 
5 
4 
4 
6 
6 
6 
5 
6 
5 
6 
6 
6 • 

li..,. 
8 
6 
9 
7 
8 

13 
8 
2 
5 
6 
8 
Cl ... 
6 
8 
6 
5 
5 
3 
3 
3 

- 6 
6 

11 
13 
13 
12 
9 

-> 
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-T\x. nj U .q C I T "WATER DEVELOPMENT BOARD RR ft8.a2-B37 
1 " 
3 

=—==..==3,:>-r=:::i=j-j3:Eiij!xsik;aia_ 

3 
225-

62 
69a. 

GLEN ROSE 
HOSSTON 

YES 
NO 

NO 
YES 

NO 
NO 

L. 
L, 

CRETAC, 
CRETAC, 

6 

C - 9 § 6 8 4 KENDALL Q i ? WATER DEVELOPMENT BOARD 
T - 8 9 S 3 8 KENDALL 8Qf1 WATER DEVELOPMENT BOARD 

RB 57-57-9S7 
RB 58-11-713 

C-09315 
C-Q0ai6 

KENT 
KENT 

CHAPMA 
GENERA 

N-MCFARLAN 
L CRUDE OIL COMPANY 

COGDELL 
COLEMAN 

1 16i 581.GLEN ROSE MO YES NO L, CRETAC, 
2 25?., 872 HOSSTON NQ YES NO ^L.*_CA£TJLC.^_ 

25 49SI. 6878 CANYON NO NO NO PENNSYLVAN 
93-2 5223 6546 CANYON NO MO NO PENNSYLVAN 

C-0138© 
C-28489 

KENT 
KENT 

if9 
go? 

SUN 
SUN 

01 
01 

L COMPANY 
L COMPANY 

WALLACE 
WALLACE, R i . 

2 
T-4 

5955 
6633. 

7115 
6 775 STRAWN 

NO YES NO MISSISSIPPI 
NO YES NO PENNSYLVAN 

19 
_2J3_ 
23 

3 3 . 
55 
16, 

C-014 48 
C-0 60 30 

KERR 
KERR 014 

BELCO 
SHELL 

PETRO 
DEV, 

LEUM 
CO,(F, STRICKLIN) 

SCHREINER 
DEER VALLEY RANCH 

1 3133. 3351 ELLENBURG NO NO NO ORDOVICIAN 
1 l!l ,f 236 GLEM ROSE NO MQ NQ L. CRETAC, 

16 
_2_2_ 
12 

TIA-
3 

_ ^ 

c-aa i38 
C-8ail5 

KERR 
KERR 

iff ROWSEY GIL COMPANY 
TUCKER DRILLING COMPANY 

NOWLIN 
PERKINS 

2 3981 
2835 

7395 
3333 

RILEY 
HICKORY 

NO 
NO 

NO 
YES 

NO 
NO 

CAMBRIAN 
CAMBRIAN 

C-0i f j87A 
c -s i i g? 

K I M B L E 
K I N G 

HUMBLE 
NORTH 

OIL 
TEXAS 

ANO REF 
CANAL 

INI?^G 
ROUTE 

WOODWARD 
TEST HOLE 

1 
JUL 

1999 
i 

2 5 7 6 
81 

GORMAN 
BLAINE 

NO 
NO 

YES 
NO 

NO ORDOVICIAN 
NG PERMIAN 

C-ail83 
C-311-3 9 

KING 
KING ^ 4 '.•>• •• 

NORTH 
NORTH 

TEXAS 
TEXAS 

CANAL 
CANAL 

ROUTE 
ROUTE 

TEST HOLE 
TEST HOLE 

13 
14 

85 ...BLAINE 'NO NO NO PERMIAN 
lia.; WHITEHORSE NQ NQ NO PERMIAN 

C-01119 KING OS? NORTH TEXAS CANAL ROUTE 
C-0t[365 KINNEY 9f1?̂  MORRISON, R,W. 

TEST HOLE 
ANACACHO RANCH 

15 
3115 

i8r 
3165 

WHITEHORSE MO NO NO 
NO NO NO 

PERMIAN 

5 
_2_ 
2 

3 
8 

C-31395 
C-&M24a 

KLEBERG 
KLEBERG 

Q 1 "i CONTIN 
SUN 01 

ENTAL 
L COM 

OIL 
PANY 

COMPANY BAFFIN 
BAFFIN 

BAY 
ST, 

ST,TR,7|., 
TR, 376 

1 1115^-, 
8927 

12243 
8953 

NO 
NO 

YES 
YES 

NO 
NO 

C-g§575 
C^8128 9 

KNOX 
KNOX 

•ft?!''* STANDA 
SUN 01 

RD OF 
L COM 

TEXAS 
PANY 

MCGUIRE 
ELLIS 

I 4898 4956 CANYON NO YES NO PENNSYLVAN 17 
1 57,15 5728 CADDO NO YES NO PENNSYLVAN 5 

C-01214 
C-313 44 
C-31213 
C-yl4 52 

KNOX 
KNOX 
KNOX 
LAMAR 

09^ 

m7 

SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
PARKER AND CHAPMAM 

HAMILTON 
HAMILTON 
HAMILTON 
NORRELL WC 84 

2 
3 
4 
1 

2516 
25!18 
2485 
6573 

2551 
2525 
2488 
6717 

TANNEHILL 
TANNEHTLL 
DOTHAN 

NO 
NO 
NO 
NO 

YES 
YES 
YES 
YES 

NO 
NO 
NO 
NO 

PERMIAN 
PERMIAN 
PERMIAN 

1 
6 
1 
2 

C-8fla34 
C»a0 7 34 

LAMAR 
LAMB 

m: 
• « •-'^ ••'• 

TEXAS 
ALKALI 

WATER 
LAKE 

PROJECT 
S 

TEST HOLE 
UMKMOWN 

(SD) 3 
1 

81 NO 
NO 

MO 
NO 

NO 
NO 

3 
Xl_ 

0-6 79 0 
'C'QftBSS 

LASALLE 
LASALLE 

osn REMUDA 
SHELL 

OIL AND 
OIL COMP 

GAS 
ANY 

TALGO-
CRISP 

1 

A-1 
722r 
9882 

7269 
13199 :DWARDS 

NO 
NO 

NO 
NO 

NO 
YES L. CRETACI 

C-a IS 23 
c-3 15.43 
C»5195t3 
C-S1'I74 
C-31i584 
C-S1123 
c-gii24 
C~iia57 
C-illl37 
C-~i0424 
C-553 20 
C-8i564I 

LAMB 
LAMB 
LAMB 
LAMS 
LAMB 
LAMB 
LAMB 
LAMB 
LAMB 
LAMPASAS 
LASALLE 
LASALLE 

a?r 

§3-? 

•m '7 

083 
88^ 

ATLANTIC REFINING COMPANY 
CROWN CENTRAL PET, CORP. 
FELMONT OIL CORPORASTION 
HUMBLE OIL ANO. REFINING 
HUMBLE OIL ANO REFINING 
NORTH TEXAS CANAL ROUTE 
NORTH TEXAS CANAL ROUTE 
SHELL QIL COMPANY 
TEXAS BASIN-BUR, OF RECLAM, 
ONYX 
GETTY OIL COMPANY 
PLYMOUTH OIL COMPANY 

RYAI\J 
BAUMGERT 
GRAY 
FOWLER 
FOWLER, A.E. 
TEST HOLE 
TEST HOLE 
IVEY-MCCARY 
BULL LAKE SITE 
CAGLE 
HURT, LLOYD 
ARCHBISHOP 

1 
1 
1 

1 
1 

29 
36. 
1 
3 
1 

1 
1 

3818 
43 48 
3835 
45.8S. 
4854 

3892 

899 
5732 
1956 

3876 
41 BS 
3 897 
43,81 
4599 

7i 
51 

4-17 
121 
941 

• 739 5 
23ii 

SAN 
SAN 
SAN 
SAM 
SAM 

SAN 

ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 

ANDRES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
YES 
YES 
NO 
NO 
YES 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 

PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 

PERMIAN 

CRETACEOUS 

18 
15 
4 
1 
7 
1 
2 

2-8. 
8 
5 

52 
3 

32 
C-i3566G 
C-I0S56D 
C-^10SS7E 
C-i©567F 
C-§5902 
C-M667G 
C-8 5 666E 
C-aQ667H 
, 0-9 69 91 
C-3S314 
C-31369 
C~8137.9 

LASALLE 
LASALLE 
LASALLE 
LASALLE 
LASALLE 
LASALLE 
LASALLE 
LASALLE 
LASALLE 
LASALLE 
LASALLE 
LASALLE 

m i 

05'» 

i9^ 
9 - •: »l 

SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL GIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
STANDARD Qf TEXAS 
.STANOLIND 
SUN OIL COMPANY 
SUN OIL COMPANY 

CRISP 
EVA^5S 
KRAUSE 
KRAUSE 
KRAUSE 
MARTIN, 
MARTIN, 
MARTIN, 

A, 
A. 
A. 

SOUTH TEX, SYNDICATE 
MARTIN 
COOKE 
MAYWALD 

B 

A 
B 

. 1 

1 
•» 

2 
3 
1 

' • i . 

•1 
1 
1 
1 
1 

9949 
li33r 
9979 
9945 

i 5 i 4 r 
1S295 
19.445 
13 275 
476i. 

115 276 
lS24r 
971-l„ 

1-|'333 
1.11557 
IS 444 
10 346 
18 492 
10 68 2 
10 722 
10 513 
12531 
11914 
10616 
13540-

EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 
EDWARDS 
STUART CTY 
EDWARDS 
EDWARDS 
EDWARDS 

NO 
NO 
NO 
NO 
NO 
NO 
MQ 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
!̂ 0 
NO 
NO 
NO 
NO 
YES 
NO 
NO 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
NO 
NO 

L, 
L, 
L, 
L, 
L. 
L. 
L, 
L. 
L, 
L, 
L. 
L, 

CRETAC, 
CRETAC, 
CRETAC. 
CRETAC. 
CRETAC. 
CRETAC, 
C RET .AC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 

42 
29 
51 
44 
53 
38 
31 
25 
2 

19 . 
2 
9 

C-01345 LASALLE 01"^ SUN OIL COMPANY MAYWALD 99133 ia!!26 EDWARDS NO NO NO CRETAC, 



I " a i n j If 

T - a e i l l 8 B LEE 
W ,;» ,,i r̂  TS M i. î  .i s_ r r. u u u •...-! i y iM 

•̂̂  PRAIRIE PROOUCTION 
i-i«rsDijns>i^is 
SCHAUTSCHICK 

T-03918A 
C-fl0 47a.. 

LEE 
LEE r. 

PRAIRIE PROOUCTION 
SKELLY OIL COMPANY 

SMELLEY 
CORNELL 

C-il315 
C-08557 

LEE 
LEE 

7* A SUN OIL COMPANY 
UNION PRODUCING COMPANY 

MELOE 
CITY OF GIDOINGS 

C-31347 
C-fll3§9 

LEON 
LEON <-! 'S 

SUN 
SUN 

OIL 
OIL 

COMPANY 
COMPANY 

BARKLEY 
BURGIN 

C-ai435 
C-85118 

LEON 
LEON 

SUN OIL COMPANY 
TEXAS INTL. PETRO. 

STARKEY 
HILLTOP 

•sa 
46 

LIBERTY 
LIBERTY 

GULF BASIN-BUR. RECLAM, 
PAN AMERICAN CORPORATION 

TRINITY 
HOWARD 

RESORT 
VALLEY 

C-36125 
C»36127 

LIBERTY 
LIBERTY 

TEXACO 
TEXACO 

WILLIAMS 
WILLIAMS 

C-i6l28 
C-§3483 

LIBERTY 
LIMESTONE 

TEXACO 
STANOLIND 

WILLIAMS 
NORRIS 

C-3B98a 
C-31086-

LIMESTONE ' VAUGHN PETROLEUM COMPANY 
LIPSCOMB • ' ̂  FOLLETT, W, 

EASTERLING 
SCHOENHAL 

1 _ 
1 
% 
i~ 
i_ 
1 
i_ 
I 

( S K I P S ) g 
1 - 9 

1 . 
I - A 

2 
3 
1_ 
1 

B W . . : 
|_^ 

6 8 2 S 

8 1 4 9 AUSTIIV 

S 8 1 7 
8 2 4 6 

NO 
ND 

NO 
YES NO 

8737 ,10. .2 6 8 
•B59S. 

NO 
NO 

YES 
NO 

YES 
YES 

8 9 6 2 
S 3 6 3 

' P7~ 

8 9 6 9 
675,ft ,. 

NO 
MO 

VES 
NO 

NO 
NO 

U, CRETAC, 
-CREIACEOUS 

•118118 
- § § 2 6 5 

LIPSCOMB 
LIPSCOMB 

GULF OIL CORPORATION 
SULF OIL CORPORATION 

PORTER 
PORTER, A , L , 

C - 9 1 3 3 3 
C - 0 1 0 3 7 

LIPSCCHB 
LIPSCOMB 

HUBER, J,M, CORPORATION 
HUBER, J.M, CORPORATION 

SCHULTZ 
WAYNE 

C-3 0 58S 
C-B3579 

LIPSCOMB 
LIPSCOMB 

HUMBLE OIL AND 
HUMBLE OIL ANO 

REFINING 
REFINING 

FREEMAN 
LIVELY GAS UNIT 

c ™ a i S 4 i 
C - 9 1 8 5 4 

LIPSCOMB 
LIPSCOMB 

HUMBLE OIL ANO REFINING 
NORTHERN NAT, GAS 

TUBB HEIRS 
KUHLMAN 

C - 8 i a 2 9 
C - ! J l i l l 5 

LIPSCOMB 
LIPSCOMB 

SHAMROCK 
SO TEX 

OIL AND GAS CMS (G) 
CROWN-TROSPER 

1 
2 

L 
1 

L 
2 

3--A 
7 

I 2 91! 9 
11178 

___73r, 
726 

41.33̂  
11319 
89^9 

149 46 
148 45 
5194 
74?8 • 
8599 
3666 
7241 
7941 
19799 

12969 
1160. 
797 
Si2 

9951 

NO 
NO 
NO 
_N0_ 
NO 
NO 

YES 
NO 

NO 
NO 

NO 

MO 
NO 

NO 
NO 
NO 
NO 

11488, 
8g.85 

14278-
14278 

NO 
MO 

NO 
YES 

NO 
YES 

NO 
NO 

HONEYCUT 
HONEYCUT 

NO 
NO 

NQ 
NO 

6229 
7434 

NO 
NO 

MORROW 
MORROW 

YES 
YES 

NO 
NO 

8726 
8989 
7316 
8:^5 

li849 

MORROW 
MORROW 

NO 
NO 

NS 
NO 

NO 
NO 

MORROW 
MORROW 

NO 
NO 

NO 
NO 

C-Sl'^lS 
C-81327 

LIPSCOMB 
LIPSCOMB 

r SQTEX 
SUNTEX 

TROSPER 
PHILLIPS 

B< 88iS4G 
8-88S64C 

LIVE 
LIVE 

OAK 
OAK 

"CONTINENTAL OIL COMPANY 
CONTINENTAL OIL C0MPAf4Y 

8 - 9 3 3 6 5 C 
8 - 9 9 0 6 5 0 

LIVE O.AK 
LIVE OAK 

CONTINENTAL OIL COMPANY 
CONTINENTAL OIL COMPANY 

1_ 
1 
2_ 

ESSE UL-212 (2141 9 
GUERRA UL-238 (245) 316-A 

127 HOUSE 
HOUSE 

8-i9 3 65£ 
C«§S371 

LIVE OAK 
LIVE OAK 

CQNTINENTAL 
COQUAT 

OIL COMPANY HOUSE UL 
BURGESS 

UL-173§ 
UL-1735 

173« 

C-3a157 
C-B6-* 39 

LIVE 
LIVE 

OAK 
OAK 

^ MINERAL EXPLORATION, LTDi 
*̂  STANDARD OF TEXAS 

LYN?IE, R 
ISAACKS 

C. 

28 
78 
1 
3 

C»il517 
C"-ei52S 

LIVE OAK 
LIVE OAK 

TENNECO 
TENNECO 

C-8i7-7fi 
C-a tS7tA 

LIVE OAK 
LLANO 

TEXAS B A S I N - B U R , 
U . S , AIR FORCE 

OF RECLAM. 

ALAMO LUMBER CO, 
SCHULTZ 
CHOKE CANVON DAM 
BG-CR 

7 3 6 2 
7 i B 2 
63S1 

165./ 
176 
248 
2 4 5 
246 

1 5 9 2 
5931. . 

1 2 4 3 5 
I 3 3 4 r 

MORROW 
? 1 1 9 MORROW 

MO 
NO 

NO 
NO 

PENNSYLVAN 
PENNSYLVAN 

NO 
NO 

NO 
NO 

PENNSYLVAN 
-P£MMSYLVAN 

7tS2 MORROW 

NO 
NO 

NO 
NO 

T-iSSl4A 
T-88il5A 

LLANC 
LLANO 

U,S, 
U.S, 

AIR 
AIR 

FORCE 
FORCE 

BG" 
BG-

CR 
CR 

T-80il5B 
T»8itl5C 

LLANO 
LLAî Ĉ 

U.S, 
U,S, 

AIR 
AIR 

FORCE 
FORCE 

BG-CR 
BG-CR 

•19233 
•0S657C 

LOVING 
LOVING 

GULF OIL CORPORATION 
MGF OIL CORP, 

TXL 8,G. 
ARINGTON 

C-8f5«3 
C--31234 

LOVING 
LOVING 

STANOLIND 
SUN OIL COMPANY 

GILLS 
STATE OF TEXAS 

C«81167 
C-88S28 

LOVING 
LUBBOCK 

SUN OIL COMPANY 
GULF BASIN-BUR. OF RECLAM, 

TXL 
SAND PLAINS AREA 

'141 LUBBOCK 
f* -̂1 i ^ 

^ORTH 
NORTH 

TEXAS 
TEXAS 

CANAL 
CANAL 

ROUTE 
ROUTE 

YELLOW HOUSE CANYOM 
YELLOW HOUSE CANYON 

1_ 
1 - 1 8 

5 
8 

32 
34 

. 39 
1 
1 
I 

C - 2 
l - G 
1 - 4 

1 

6 3 5 7 
1 8 4 
1 9 9 
2 6 5 
2 7 1 
271 

2 5 7 4 
73/46 

12762 
13691 

1 3 4 1 2 1 3 9 8 7 

MORRO.W 
NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 

PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 

-£EMSVLVAN 
MIOCENE 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

QUEEN CITV TO 
. ITtJA^Jj r ry^NO^ 
'GLEN~ROSE HW 
GLEN ROSE NO 

NO 
VES 

NO 
NO 

MIOCENE 
MIOCENE 
MIOCENE 

15 
46 
_8_ 
15 
19 

49 39., 
4664 
5221 
4695 
429r 

1 

LUBBOCK IRRIGATION 
LAKE 

453; 

218 

21-S.. 
291 
29 e 

4S57 
4725 
5321 
4735 
4348 „„ 

63 
167 
177 

468 9 
76 

GNEISS 
NO 
NCI 

^ 0 N O EOCENE ~ 

-^5-—it__J:jL._CRETAC, 
YES NO L, CRETAC, 

A^ m L. CRETAC, 

1 5 

-IL 
1 

47 
46 

Ji 
14 , 

-32_ 
15 
41. 

5 
6-

OR00VICIAN 11 
. M M I I C I A N 16 
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PECOS 
PECOS 
PECOS 
PECOS 
PECCS 
PECOS 

§15. 

mn 
530, 
003 

9S?s. 

nan 
985 

mn 

mn 
as5 

SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
U, S, 

OIL 
OIL 
OIL 
OIL 
QIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 

OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
SMF 

HORIZON 
PHILLIPS 
PHILLIPS 
SINCLAIR 
SUN 
SUN 

OIL 
OIL 

COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 

:LTING AND ! 

; PETROLEUM 
; PETROLEUM 
1 OIL ANO Gi 
COMPANY 
COMPANY 

^FFNG. CO. 

COMPANY 
COMPANY 
\S 

UNION PRODUCING COMPANY 
BURTON"MCKEE 
GORDON, 
MAGNOLIA 
MASNOLia 
MAGNOL lil 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
CHAMPLin 
SUN 
GULF 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 

OIL 
OIL 

W, K, 
I PETROLEUM 
1 PETROLEUM 
I PETROLEUM 
1 PETROLEUM 
, PETROLEUM 
, PETROLEUM 
1 PETROLEUM 

COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 

COMPANY 
. CORPORATION 

BEAVER 
BOVn 
8RI0GEF0R0 . 
FEATHERStONE 
FEATHERSTONE 
FEATHERSTONE 
HARP 
HARP 
HARP 
HOLLINS, RFSSIF 
LEEPER 
LONG 
MADDOX 
MEDLOCK 
PARRAMORE, E, 
PARR A MORE. E, 
PARRAMORE, E, 
PARRAMORE. E, 
RAYBURN, H, F, 
RAYBURN, W. 0, 
SHAW 
TXL-A 
SPE^ICE 
MCLAIN 
PSHISQOA 
STEPHENSON 
IRVIN 
SWINK 
EARNS 8KHALTS 31 
STRAWN COAL CO. 
MCDONALD 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
BAKER ESTATE 
HANCOCK 
KELIEHOR 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
1,4 u_r.u.CO.C_T T_V •" 

1 
1 
1 
1 

2 
3 
2 
3 
4 
1 
1 
1 
1 
1 
2 
3 
4 
5 
1 
1 
I 
3 

1-928 
1 
1 
1. 
2 

l-A 
3WI 

a 
2 
3 
5 
5 
6 
5 
7 
1 
1 

1-A 
A-6 
A-7 
A-8 
A-9 

A-ll^ 
1-23 
3-23 
4-23 
5-23 
6-23 
7-23 
9-2 3 

11-23 
12-23 
0-23 

59 95 
5944 
5359 
6934 
6[?72 
5636 
53111 
5565 
5496 
6313 
6787 
59 3 8 
6738 
5184 
5844 
698 6 
6826 
691? 
5971 
5975 
484S, 
6136 
7993 
578 8 
5612 
86 3'1„ 
7S84 
9766 
7935 
4845 
4845 
2af? 
23 
18 
51 
17 
31 

l!5 7 35 
5922 
9578 
565 
713 
455 
49"J,, 
78n. 

1 
5 
5 
5 
5 
5 
5 

151 

1̂  

6617 
6334 
6134 
6926 
6939 
6288 
5854 
5796 
5745 -
6362 
6817 
6447 
6368 „ 
649§ 
7^68 
6945 
Till 
7164 
6511 
6564 
6413 
6262 
85.15 
9S81 
9? 27 
8645 
71g7 
979!l , 
7963 
4845 
4868 
659 
148 
20 4 
314 
503 
219 

lis 798 
5933 
9622 
923 
98 3 
625 
85S 
95S 

1141 
1196 
1188., 
1116 
12D5 
1185 
l'»75 
1P47 
1586 
in 58... 

STRAWN 
STRAWN 
STRAWN 
ELLENBURG 
ELLENBURG 
STRAWN 
STRAWN 
CANYON 
CANYON 
STRAWN 
ODDM 
STRAWN 
STRAWN 
STRAWN 
CADDO 
CADDO 
CADDO 
nflono 
STRAWN 
STRAWN 
STRAWN 

MORROW 
MORROW 
MORROW 
MORROW 
MORROW 
MORROW 
MORROW 
ELIFNBURG 
ELLENBURG 

TRAVIS PK 

YATES 
YATES 

YATES 
YATES 
YATES 
YATES 
YATES 

YATES 
YATES 
YATES 
YATES 
YATES 
YATES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
MO 
NO 

_Ni? 
NO 
NO 
NO 
H3 
NO 

_N5 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 

NO 
MO 
YES 
YES 
YES 
YES 
YES 
YFS 
NO 
YES 
YES 
NO 
NO 
NO 
YES 
YES 
YES 
MO 
NO 
NO 
NO 
YFS 
YES 
YFS 
YES 
WO 
NO 
YFS 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 
VES 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
MO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

JLO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
jaiL_. 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
Mil_ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
ORDOVICIAN 
ORDOVICIAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PFMNSYLVAM 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PFNNSYLVAN 
PENNSYLVAN 
CAMBRIAN 
PENNSYLVAN 
PFNNSVLVaN 
PENNSYLVAN 
PFNNSYl VAN 
PENNSYLVAN 
PFNMSYI VAN 
PENNSYLVAN 

_J3EDi) VjrJAN 
ORDOVICIAN 

L, CRETAC, 
PRECAMBRN 
PERMIAN 
PERMIAN 

PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN ^ 
PERMIAN / 
PERMIAN-^ 
PERMIAN 
PERMIAN 

133, 
7 

11 
1 
7 
2 

35 
5 
8 

15 
14 
88 
5 

96 
7 

15 
3 

24 
19 
17 
9 
7, 
1 
4 
6 

8 
7 
5 
1 
1 

31 
5 

14 
7 

28 
5 

11 
111 
15 

142 
77 
58 

IB 7 
65 
2 
2 
2 
2 
2 
2 
? 

332 
2 

264 



C'"3S956 
C-fl0957 
C«9t947 
C»3a939 

' C»iJ953 
C'-5 0 959 

PECOS 
PECOS 
PECGS 
PECOS 
PECOS 
PECOS 

nip 
m'7 

31^ 

.AMAX 
AMAX 
AMAX 
AMAX 
AMAX 
AMAX 

UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
UNIVERSITY 

15-23 
16-23 
2-23 

26-23 
28-23 
29-23 

5.-
5 

28r 
2 

693 
1183,, YATES 
12ia YATES 
1*5S YATES 
1831 YATES 
1185 YATES 

MO 
NO 
MO 
NO 
NO 
MO 

NO 
NO 
NO 
NO 
NO 
NO 

~ N 0 ~ 
NO 

NO 
NO 
NO 
NO 

PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 

? 

2 
2 

199 
3 
2 

i^ « . i'i f» 
o — y y 

C-8 3 

96S 
968 

PECCS 
PECOS 

C '* 9 0 
0^08 

969 
961 

PECOS 
PECOS 

1 ' ' 
AMAX 
AMAX 

UNIVERSITY 
UNIVERSITY 

3B-23 
32-23 

1045 
1̂ ,25 

YATES 
YATES 

NO 
MO 

NO 
NO 

NO 
NO 

'3"'-
AMAX 
AMAX 

UNIVERSITY 
UNIVERSITY 

34-2 3 
37-23 

1»7S, 
ISSg 

YATES 
YATES 

NO 
NO 

NO 
ND 

NO 
NO 

PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 

2 
TSL 
2 
_2_ 

C"3 
r U j: 

962 
963 

PECCS 
PECOS 

r * #̂  * 
AMAX 
AMAX 

UNIVERSITY 
UNIVERSITY 

51,-23 
51-23 

1.:?.48 
lg85 

YATES 
YATES 

NO 
NO 

NO 
NO 

NO 
NO 

PERMIAN 
PERMIAN 

2 

C»3i 
C'"3fl 

954 
965 

PECOS 
PECOS 

AMAX 
AMAX 

UNIVERSITY 
UNIVERSITY 

54-2 3 
55-23 

2 i-r3-3. 
11130 

YATES 
YATES 

NO 
NO 

NO 
NO 

NO 
NO 

PERMIAN 
PERMIAN 

2 
_2_ 

C - S 8 4 1 5 PECOS 

C-9i966 
C-|i979 
C-9J-967 
C-31434 
C-.313.81 
C-§fl076 
C-!li299H 
C-9i668E 
C-3B93& 
C-313S9 
C-§1971 
C--I-J975 
C-iS98i 
C-58976 
C-3S972 
C-05 979 
C»Bi973 
C«§a974 
C-9 5 981 
C-99977 
C"|i'3 973 
C-!IS982 
C-0a983 
C-0-lg85 
C~iSS987 
C-iiei7 
C-9fl94a. 
C-»8i94riA 
C-i3CI984 
C-01338 
C«3ft985 
C»§lilS -
C-C560 79 
C»09573 
C-3-910 3 
C-1-11418 
C~3.S376 
C-a8378 
C-5i379 
C-93418. 

PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECCS 
PECOS 
PECGS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECGS 
PECOS 
PECOS 
PECOS 
PECOS 
PECGS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECOS 
PECQS 
PECOS 
PECOS 
PECOS 
PECOS 

f1« 

in' 
'3 ^ 

/ -i 

01 ' 

or 
?»<} 
« * 

fSTs 

t p 

Cvr 

2C 

rv 
01 

^3^ 

m 

AMAX 
AMAX 
AMAX 
HUMBLE OIL AND REFINING 
PHILLIPS PETROLEUM COMPANY 
PHILLIPS PETROLEUM COMPANY 
PHILLIPS PETROLEUM COMPANY 
PHILLIPS PETROLEUM COMPANY 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 

PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 

COMPAMY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 

SHELL DEV CO (B F PERKINS) 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 

UNIVERSITY 
UNIVERSITY 
UNIVERSITY 
NEAL, ROXIE 
GLEMNA 
PUCKETT 
RIXSE 
SILVERMAN 
ALLIED 
ALLIED 
ARCO 
ARCO 
ARCO -145---
ARCO 
ARCO 
ARCO -14S-
ARCO 
ARCO 
ARCO 
ARCO 
ARCO 
ARCO 
BENNETT 
BENNETT 
COCHRAN 
COCHRAN 
DRAKE 
LEONA 
ROBERTSON 
ROBERTSON 
W.X,C. 

w.x.c. 

55-23 
56-2 3 
58-23 

1 
1 

1-C 
2 
3 
3 
ft 

A-1 
A-2 

2-A-l 
A-3 
A-4 

4-A-l 
A-5 
A-6 
A-7 
A-8 
A-9 

A-IJ.-
3 
4 
3 
4 
3 
3 
3 
4 
7 
8 

HOVEY (GRAEFF RAN.) 1 
CANNON, C C , 17 
OWENS 
SMITH - 4 -
SMITH -5-
SMITH -5-
SMITH -2-
SMITH - 1 -

1 

15-1 
15-1 
15-2 
15-2 
21-6 

2 
-• : : . 

2 
l(5 85i. 
13927 
13235 
5419 
5913 

r. 
3 

3., 
"5 _.. 

3. 

9. 

,1,. 
:2,.. 
S 

r 

r 
r. 

r 
5. 
5,.. 

rr 
11 

2546 
935r. 
1596 
1543 
I55.r, 
1557 
1737 

1^45 
33 5. 

1D48, 
16 878 
14519 
14961 
5439 
5141 
1521 
i;i5R. 
1283. 
12911. 
13flr 
128 0 
128 3.. 
1I?S«, 
12-90 
1S51 
1385. 
958 
957 
58 8. 

953-
779 
845 
955-
.95& 
945 
950. 

l̂ ŜÎ  

ias5. 
25.5. 

8536 
9662 
1671 
1658 
1562 
1579 
1798 

YATES 

YATES 
STRAWN 
HONEYCUT 

WOLFCAMP 
WOLFCAMP 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 

YATES 
YATES 
YATES " 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 
BUDA 
SIMPSON 
HONEYCUT 
GRAYBURG 
GRAY8URG 
GRAYBURG 
GRAYBURG 
GRAYBURG 

NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

PERMIAN 

PERMIAN 
PENNSYLVAN 
ORDOVICIAN 
PRECAMBRN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 

PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
L, CRETAC. 
ORDOVICIAN 
ORDOVICIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 

2 
2 
2 
3 

53 
122 

2 
3 
5 
5 
2 
1 
1 
2 
2 
1 

2 
1 
2 
2 
2 
1 
5 
4 
4 
3 
4 
4 
4 
5 
5 
6 

23 
41 
36 
15 
13 
3 
5 
1 
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%-•—^^ - a r c — . ? • o ~ 

C'"31379 
C»§1351 
c-ai3e5 
C-81SS2 
C-86123 
C«S18 38 
C - i i 6 9 1 
C-I | i689 
C-Si69! | . 
C - 8 i i 9 3 
C--e6117 
r»i|f> 9S9 
C-a 6132 

PECOS 
-.SiU'n~^'X'ii"x:r'j'tir"KPi'j 
SUN OIL COMPANY 

"SCOTT" 
SCOTT 

"STAT t 
.SXAI£. 

X 

3_ 
3P5a,, 
3955 

3,29a, 
316f 

TUBB 
TUBB 

NO YES NO 
NO YES NO 

PERMIAN 
PERMIAN 

PECQS 
PECOS 

SUN 01 
SUN 01 
MITCHE 
COLOR 
HARRIN 
STANDA 
STANDA 
STANDA 
GULF 0 

L COMPANY 
L COMPANY 

SCOTT 
TERRELL ST, 

381 J., 
18 545 

3"65 
18626. 

TUBB 
ELLENBURG 

NO NO NO 
MQ NO NO 

PERMIAN 
ORDOVICIAN 

51 
_3A-
IB,-
3 

POLK 
POTTER 

LL AND INTNL, NUCLEAR 
AOO INTST GAS 

SOUTHLAND PAPER MILL 
•JJVIMS 55 R 

12372 
1982, 

12448 
2126 

NO MO NQ 
NO NO NO 

13 
8 

POTTER 
POTTER 

GTON, 
RD OF 

D, D, 
TEXAS 

BUSH 
BIVINS 

1-A 
7 

3235 
3471.. 

3322 
3699 

NO NO NO 
NO NO NO 

23 

POTTER 
POTTER 

rr RD 
RD 

OF 
QF 

TEXAS 
TEXAS 

BIVINS 
BIVINS 

12 3528 
3319 

3646 
3659 

NO NO NO 
NO NO NO 

3 
8 

PRESIDIO 
PRESIDIO PI 0NEE 

TENNEC 
TEXACO 
TEXACO 

IL CORPORATION 
R NUCLEAR 

MITCHELL BROS, 
SOLOTARTO 

'STATE 15,5 35 
15 

15984 
24il6 

HONEYCUT NO NO HO 
NO NO NO 

ORDOVICIAN 64 
_254 

RAINS 
RAINS 

0 GREENE 
IRVINE G/U 

13511 
13331,i 

1488&.. 
13437 

NO NO NO 
NO NO NO 

2 
JL 

1 -C''"'63A 
T ''"• 'J 63 
Tr*^''52A 
C-1 '6691 

RAINS 
RAINS 

t' < 
» •< TEXACO 

TEXACO 
TEXAS PAC, COAL AND QIL Cd 

LVNCH 
W,V. MOORE 

139 79 
13127 

13135 
13177 

NO NO NO 
NO NQ NO 

3 
3 

RAINS 
RAINS 

HADE, J, J, 
NAME WITHHELD 178 

13J63,, 
4786 

'13293 
4984 SAN ANDRES 

NO NO NO 
NO NO NO PERMIAN 

7 
-L8_ 

T . 

C-

c •• 

c-
T« 
r . 

C • 

c» 

J... 

c-
•9 

3, 

c-
^ m 

u •* 

c» 

c-
<2 . 

Z " 
i T( 

c-

c-
c-

•''5' 2 1 
^ 669H 
:5 '25 
15^29 
' r ^ 4 i B 
r 67.*, 
?5'22 
•".5' 24 
: 5 n 9 
.5 21 
'1 :4iA 
:'..67^''.B 
3 5.16 
•»5' 25 
r5.27 
'"159F 
t i J 5 S 
:5111L 
; 61 lis 
"1132 
31133 
fi '' 365 
6121 
-. l'*11 
r 137 
i ̂ 419 
.13T2 
^331 

,J' 3 32 
1419 

's'333 
113 73 
-11392 
.n232 
51231 

RAINS 
RAINS 
RAINS 
RAINS 
RAI-is 
RAINS 
RAINS 
RAINS 
RAINS 
RAINS 
RAINS 
RAIIJS 
RAINS 
RAINS 
RAINS 
RAINS 
RAINES 
RANDALL 
RANDALL 
RANDALL 
RANDALL 
RANDALL 
REAGAN 
REAGAN 
REAGAN 
REAGAN 
REAGAN 
REAGAN 
REAGAN 
REAGAN 
REAGAN 
REAGAN 
REAGAN 
REAGAN 
REAGAN 
REAGAN 

i.r 
1 - > 

•J-

(1 - -

1 ' 

r 

1 ' 
J ' 
. * • . . 

f t « 

5'r 
9 ^ 

TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 

PAC, 
PAC, 
PAC, 
PAC, 
PAC, 
PAC, 
PAC, 
PAC, 
PAC, 
PAC, 
PAC, 
PAC* 
PAC, 
PAC« 
PAC, 
PAC, 

r ANOP OIL 
BURDELL 

COAL 
COAL 
COAL 
COAL 
COAL 
COAL 
COAL 
COAL 
COAL 
COAL 
COAL 
COAL 
COAL 
COAL 
COAL 
COAL 

AND 
AND 
AND 
AND 
ANO 
ANO 
AND 
AND 
ANO 
AND 
ANO 
AND 
AND 
AMD 
AND 
ANO 

OIL CO, 
OIL CO, 
OIL CD. 
OIL CO, 
OIL'CO, 
OIL CO. 
OIL CO, 
OIL CO. 
OIL CO, 
OIL CO, 
OIL CO, 
OIL CO, 
OIL CO, 
OIL CO. 
OIL CO. 
OIL CO, 

GRUY FEDERAL INCORPERATED 
GRUY FEDERAL INCORPERATED 
VIERSON PETROLEUM COMPANY 
VIERSON PETROLEUM COMPANY 
BIG LAKE OIL COMPANY 
GETTY OIL • 
HUMBLE OIL 
HUMBLE OIL 

AND REFINING 
ANO REFINING 

STANDARD OF TEXAS 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 

, 

NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME HITHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
NAME WITHHELD 
UNKNOWN 
WINTERS 
REX WHITE 
REX-WHITE. 
DAM SITE 
OAM SITE 
UNIVERSITY 
J.T, NUNWELL 
SAWYER 
UNIVERSITY 
UNIVERSITY 
JOLONICK 
JOLONICK 
JOLONICK 
JOLONICK 
JOLONICK 
JOLONICK 
SUGG 
UNIVERSITY 
UNIVERSITY 

A 
B 
0 
0 
IT 

F 
121 

G 
H 
I 
J 
K 

114 
L 
M 
N 
X 
1 
1 
1 
1 
2 

1-C 

l-G 
l-M 

5 
I 
1 
3 
2 
2 
3 

1-2 9 
1 

l-A 

4735 
4816 
4843 
4843 
4771..J 
4734 
4784 
4765 
48«2 
4775,, 
4816 
4782 
4732 
4349., 
4786 

r. 
4316 
4596 

35 
35 

1.5.. 
8431 
8325 

18362 
1S883 
29614. 
5765 
6766 
6338 
7795 
7705 
6379,; 
4971 
9345 
9354 

499S,i 
4958 
4948 
4977 
4925 
4968 
4968 
4993 
4927 
4972 
4958 
4964 
4954 
480 6 
499r, 

4978 
47B2 
3991 
3991 
158 
148 

8654 
8325 
18 403 
11173 
3199 
6988 
6988 
5429-
7765 
7765 
6423-. 
53fl3. 
9396 
9498 

, SAN 
SAN 
SAN 
SAN 
SAN 
SAN 
SAN 
SAN 
SAN 
SAN 
SAN 
SAN 
SAN 
SAN 
SAN 
SAN 

ANDRES 
_MQRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 
ANDRES 

ELLENBURG 

ELLENBURG 
HONEYCUT 
SAN ANDRES 
SPRAYBERRY 
SPRAYBERRY 

SPRAYBERRY 
SPRAYBERRY 
SPRAYBERRY 
SPRAYBERRY 
ELLEI^BURG 
ELLENBURG 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 

NO 
NO 
MO 
NO 

NO 
NO 
NO 
HQ 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 

NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 

NO 
MO 
VES 
NO 

YES 
YES 
NO 
YES 
YES 
NO 
YES 
YES 
YES 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 

ORDOVICIAN 

ORDOVICIAN 
ORDOVICIAN 
PERMIAN 
PERMIAN 
PERMIAN 

PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
ORDOVICIAN 
ORDOVICIAN 

33 
13 
13 
19 
24 
15 
4 

33 
21 
29 
13 
li -
3 

35 
35. 
6 

22 
•3 

448 
448 
15 
11 
31 

m. 
4 

24 
27 
11 
75 
16 

••J 

23.., 
3 
ft 

15 
35 

C--i-339 REAGAN I - " TEXONO AND LAND COMPANY 
C~J~316 REAL OOi,STANOLIND 

UNIVERSITY 
KNIPPA 

2-B 3131 8475 ELLENBURG NO NO NO ORDOVICIAN 29 
11 2114 7414 HOMFYCUT MO NO NQ ORDQUinTAN 76 



i J J N V ISU n u 

w - i . a • b 

C-J!) 8 56 
C-tr:884 
C-r'891 
C' r'-89̂ -" 
C-'^-'889 
C"-) 1925 
C-a^<294 
C-a6' 71 
C*55'^86 
C-^»5512 
C'J1229 
C-^1259 
C-51294 
:>«}'776 
C-''r775 
C«yll3S 
C-.}1135A 
C-15264 

C-.U? 32 
C-r'561 
C'T655'? 
C-!. 2 56 
' • - : ' ? r 4 
C-0^519 
C - r *i7 
C~tn328 
•C'l^ZSZ 
C-»J*393 
C-,';^396 
C"ri394 
C»'l.'395 
C-''S498 
c-;r 526 
C-3 si 4 82 
C-1l'?43"' -
C~r-6i9 
C-'3 J664H 
C-'31'>87C 

c-r^isi 
C-'i 777 
C-}1773 
•c-rji'J8 
C--^! :66' 
C>-J',423 
C-r 11 5 
C "'1-168 
C-31386 
C'*1ul24 
C-r')3.*-

RED RIVER 
REEVES 
REEVE^S 
REEVES 
REEVES 
REEVES 
REEVES 
REEVES 
REEVES 
REEVES 
REEVES 
REEVES 
REEVES 
REEVES 
REFUGIO 
REFUGIO 
ROBERTS 
ROBERTS 
ROBERTS 
ROBERTS 
ROBERTS 
ROBERTS 
ROBERTS 
ROBERTS 
ROBERTSON 
ROBERTS 
RUNNELS 
RUN^'ELS 
RUSK 
RUSK 
RUSK 
RUSK 
RUSK 
RUSK 
RUSK 

"")'' 

1": 

^1? 

i r ^ 

1- -

5- ̂  
•H «• '-

f. -

1" 
f --

f, • 

% - • 

\.' -

•SAN JACINT1"' 
SAN JACINT9' 
SAN PARTICr ' 
SAN PATRICir 
SAN SABA 
SAN SABA 
SAN SABA 
3.AN SABA 
SCHLEICHE 
SCHLEICHE 
SCHLEICHE 
SCHLEICHE 
SCHLEICHE 
SCHLEICHE 
SCURRY 
SCURRY 

fr.' 
^ p 
l l : -

Re.-'"-
R-l!}:-

m j ^ : 

TEXAS WATER PROJECT 
CITIES SERVICE OIL COMPANY 
CITIES SERVICE OIL COMPANY 
CITIES SERVICE OIL COMPANY 
CITIES SERVICE OIL COMPANY 
CITIES SERVICE OIL COMPANY 
CITIES SERVICE OIL COMPANY 
SULF OIL CORPORATION 
SHELL OEV, CO,(F.E.LOZO) 
STANOLIND OIL AND GAS 
STANOLIND OIL AND GAS 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
TEXAS BASIN-BUR, OF RECLAM, 
TEXAS BASIN-BUR, OF RECLAM, 
CANADIAN RIVER 
CANADIAN RIVER 
GULF OIL CORPORATION 
GULF OIL CORPORATION 
HU8ER, J. M, CORPORATION 
PHILLIPS PETROLEUM COMPANY 
PHILLIPS PETROLEUM COMPANY 
SINCLAIR OIL AND GAS 
PRAIRIE PROOUCTION 
STANOLIND 
HIAWATHA QIL ANO GAS COMPANY 
SUN OIL COMPANY 
HUMBLE OIL AND REFINING 
HUMBLE OIL AND REFINING 
HUMBLE OIL AND REFINING 
HUMBLE OIL AND REFINING 
HUMBLE OIL AND 'REFINING 
STANOLIND 
VOIGT 
SHELL OIL COMPANY 
SHELL CIL COMPANY 
GULF BASIN-BUR, RECLAM, 
SHELL OIL COMPANY 
BRYANT ANO ASSOCIATES 
GRIFFITH, BOBBIE 
TEXAS BASIN-BUR, OF RECLAM, 
TEXAS BASIN'-BUR. OF RECLAM, 
AMERICAN PETROFINA COMPANY 
ATLANTIC REFINING COMPANY 
LONE STAR.GAS 
MAGNOLIA PETROLEUM COMPANY 
SINCLAIR OIL AND GAS 
SUN OIL COMPANY 
A, M, TRADING PROO, CORP. 
GENERAL CRUDE OIL COMPANY 

BORING (RCN) 
BORING (RCN) 
STATE -15-
• STATE -15--^ 
STATE -15-
STATE -23-
STATE -22-
STATE -22--
GRISSOM (TOYAN UNIT) 
LEE MTN,-GRAEFF RAN. 
LE6EAR 
WAHLENMAIR-STATE 
HOUSSELS 
RAWLINS 
STATE -S»-
ARANSAS RIVER 
MISSION RIVER 
SITE HOLE 
SITE HOLE 
HAGGARD 
HAGGARD 
LEDRICK 
GAY 
LOCKE 
LIPS 
FREISTINO 
KILLIBREW 
RICHARDS 
CARTER 
LADO, DAVE 
WOOLEY, J. 
WOOLEY 
WOOLEY 
WOOSTER 
MCMURRAY 
DURAN 
C C , AMD C, 
FOSTER LUMBER CO, 
NUECES RIVER VALLEV 
J,R, KIRK 
POOLi C V , 
SOFTOGE 
RYE VALLEY DAM 
SAN SABA DAM 
SAUER 
ROBERTS' 
SHELL-PAGE 
BALL, MARY 
UNIVERSITY -101-
THONERSON 
HOWELL 

. LAND 

CT 
CT 
CT 
CT 
CT 
CT 

1-2 
1 

3 

! • 

I-

A 

3 
4 

•1 
-1 
-1 
-1 
-2 
-2 
6 
1 
1 
1 
1 
1 
1 
-3 
-5 
1 
2 
1 
1 
1 
3 
1 
1 

1 
2 
2 
•A 
2 
7 
9 
1 
1 
1 
4 
4 
•8 
t 

1 
1 

-4 
1 
1 
1 
1 
1 
1 
•1 
3 

1 

1 
1... 
?5 

253.. 

1,., 
- J 

12482 
2 

4813 
4972 

I a •! 75 
4493 
3955 

5., 

•:*» 

12232 
12232 
3583 
4105 
6233 
9541 
5373 
913 3 
5243 
5313..; 

il... 

3 7 9 r 
- I.V 

3694 
3731, 
7348. 
6775 
8231 
8244 

3,« 
3559 

59 
2122 

r 
9.-7115 

6952 
56§J.» 
4455. 
73,98 
5263 
7379 
6766 

51 
76 

258. 
lasi-
1533 
13iO, 
115§, 
1525 

12711 
227 

6180 
53,23 
li369 
4592 
49 32 

1 

239 
219 

12382 
12596 
3665 
6527 
6417 

18 716 
69§4 
9189 
5274 
5361 

37S5 

3694 
3735 
7468 
7173 
8246 
'8273* 

841 9 
138 

2 311 

0. 
7657 

, 73J9 
5686 
4739 
7242 
5313 
755S'. 
6873 

COX 
DELAWARE 

DEAN 
DELAWARE 
DELAWARE 

HONEYCUT 
HONEYCUT 

TORONTO 

AUSTIN 

GARNER 
GARNER 

EAGLEFORO 

EAGLEFORO 
AUSTIN 

TRAVISPEAK 

WIL8ERNS 
TANYARD 
CANYON 
HONEYCUT 

STRAWN 
ELLENBURG 
CANYON 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
MO 
NO 
NO 
NO 
NO 
NG 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
MO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 

NO 
NO ' 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
MO 
NO 
YES 
YES 
NO 
YES 
YES 
YES 
NO 
MO 
YES 
YES 
MO 
YES 
NO 
YES 
YES 
MO 
YES 
YES 
YES 
MO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
YES 
NO 
YES 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO. 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
NO . 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

DEVONIAN 
L, CRETAC, 
PERMIAN 

PERMIAN 
PERMIAN 
PERMIAN 

ORDOVICIAN 
ORDOVICIAN 

ORDOVICIAN 
U, CRETAC, 

PENNSYLVAN 
PENNSYLVAN 

U, CRETAC. 

U, CRETAC, 
U, CRETAC, 
L, CRETAC, 
L» CRETAC, 

CAMBRIAN 

CAMBRIAN 
ORDOVICIAN 
PENNSYLVAN 
ORDOVICIAN 

PENNSYLVAN 
ORDOVICIAN 
PENNSYLVAN 

2 
2 
1 
3 
5 
5 
4 
6 

18 
12 
23 
4 

94 
33 
25 
10, 
13 
2 
7 

31 
19 
8 
8 
3 

344 
37 
2 
5 

17 
1 
1 , 
2 
1 
1 
7 
1 
1 
2 

33 
1 
4 

33 
1 

36 
19 
4 

16 
37 

5 
1 

13 
2 

C- HV- 36 
C-".rU39 

SCURR 
SCURR 

HIAWATHA OIL AND GAS COMPANY GARDEN 
HUMBLE OIL .AND REFINING MOORE 

1 &64r. 5728 CANYON NO YES NO PENNSYLVAN 1 
1 6636 5894 WOLFCAMP NO NO NO PERMIAN 'o 

' ™ Tl r J • •^ t 

l . : 2 SCURRY 
V 

HUMBLE OIL ANO REFINING MOORE 1 - 8 8 1 9 6 8 ? X f t !̂ « « J r o i r s " ' * . 
C T » I I a D 1 fan tls I -T nju n r t r T i t i a n ^i-v M f » i * n r 111 -»»» 



JOYCE 
4 

_&7i3_ 
8 -

6819 CANYON 
NO 
NQ 

NO 
NO 

NO 
.^OL 

MONTEX 
JOYCE 
PAYNE 

to .743 6766 CANVON NO 
NO 

NO 
NO 

NO 

.^'i4l 
:• 21 

SCURRY 
SCURRY 

3r 
3-1 

MONTEX 
OHIO OIL COMPANY 

PAYNE 
HAYS 

2 5746 
6631 

6773 
6845 

CANYON 
CANYON 

NO 
NO 

NO 
_Y£.S_ 

NO 

_PE-NN-SYiVA|L 
PENNSYLVAN 

PENNSYLVAN 

PEJaMS_YLMM_ 

43 
33 

SCURRY 
SCURRY 

'rr PAN AMERICAN CORPORATION 
r PAN AMERICAN CORPORATION 

BIGGS 
CARRELL, 

1»A 
M, 

5819 
6597 

6875 
6817 

CANYON 
CANYON 

NO 
NO 

NO 
JLES_ 

NO 
NO 

PENNSYLVAN 
_EE_N^SXLVA^-

C-5J:37 
C-gi'42 

SCURRY 
SCURRY 

fl? PAN 
PAN 

AMERICAN 
AMERICAN 

CORPORATION 
CORPORATION 

CASSTEVENS 
DAVIS 

6824 
6584 

6852 
683 8 

CANYON 
CANYON 

NO 
NO 

MO 
NO 

NO 
NO 

PENNSYLVAN 
.PEJJISYLMJL 

c - ? a . : 2 4 
SCURRY P ' PAN AMERICAN' CORPORATION WOOLEVER 
SCURRY 3S PHILLIPS PETROLEUM COMPANY MEBA.NE 

1 6588 
5799 

6718 
- ^ 3 2 1 -

CANYON 
CANYON 

NO 
3 0 -

YES 
J [ £ 3 . 

NO 
jao_ 

C «5''539 
C'-J9329 

SCURRY 
SCURRY 

J * - SCURRY 
STANDARD OF TEXAS 

MISC, 
BRO^N 

REEF SAMPLES 

2:^13-. 6 2 6 7 7 5 4 6 
MO NO 

JLSL 
NO 
NO-

PENNSYLVAN 
_P£iffiiM.L-tflB-
PENNSYLVAN 

7B£MS3rLyM-. 
> U 4 2 4 
: •' 1429 

SCURRY 
SCURRY 

SUN 
SUN 

OIL 
OIL 

COMPANY 
COMPANY 

ARLEDGE, G.H, 
DAVIS 

5822 
i_ 

6823 
25 

CANYON NO 
NO 

YES 
YES 

NO 
NO 

PENNSYLVAN 

C-313a7 
C-3132S 

SCURRY 
SCURRY 

SUN 
SUN 

OIL 
OIL 

COMPANY 
COMPANY 

DAVIS 
RANOALLS 

2 2663* 2763 GLORIETA NO NO 
D4 2656 2757 SAM ANGELO Ni) laO-

NO 
NO 

PERMIAN 
_P£5ILIjyL 

C « i l 3 1 4 
C - r i 3 7 5 

SCURRY 
SCURRY 

SUN 
SUN 

OIL 
OIL 

COMPANY 
COMPANY 

SHANNON 
SHANNON 

2 - 0 8 1 2 5 
JLI11_ 

8 1 3 5 
8123 

ELLEftlBURS 
iilXMBJURfi-

NO 

no 
NO NO 

NO 

ORDOVICIAN 
_afiJ3aVJtC:j-AJN-

C»,ill75 
C-'13 6 

SCURRY 
SCURRY 

' P SUN 
SUN 

OIL 
OIL 

COMPANY 
COMPANY 

SHANNON 
SHANNON 

E-2 
4_ 

19 
2592 

124 
2825 

NO 
NO 

NO 
NO 

NO 
NO 

1313 
4 134 

SCURRY 
SCURRY 

SUN 
SUN 

OIL 
OIL 

COMPANY 
COMPANY 

TAYLOR 
VOSS _!. 

8194 
6745 „ 

8113 
6767 

ELLENBURG 
CISCO 

NO 
Na_ 

MO 
NO 

NO 
NO 

ORDOVICIAN 
PENNSYLME, 

cr 
C*) 

32 
35 

SCURRY 
SCURRY 

SUNRAY OIL C-SRPGRATION 
SUNRAY OIL CORPORATION 

CLOUD 
HA ROY 

3 
2-A 

6741 
6789 

6775 
•6839 

CANYON 
CANYON 

NO 
NO 

YES 
YES 

NO 
JiL 

r -
; r 2 6 
:.. 18 

SCURRY 
SCURRY 

TIDEWATER OIL COMPANY 
WILSHIRE OIL COMPANY 

HOUSE 
LUNSFORD 

3 
8 

6315 
6741 

6778 
8941 

CANYON 
CANYON 

NO YES NO PENNSYLVAN 
NO NO NO PENNSYLVAN 

:-r 19 
C-** 1570 

SCURRY 1' 
SHACKELFORfl' 

WILSHIRE OIL COMPANY 
DELRAY OIL COMPANY 

RHINEHART 
BROOKS 

1 
P 

5535 
385r. 

6798 
3877 

CANYON NO 
MO 

YES 
NO 

NO 
NO 

PENNSYLVAN 

C-1=n56A 
Z-n 1560 

SHACK-ELF0R1 
SHACKELFOR? 

SMALLEY DRILLING 
DELRAY OIL COMPANY 

EKOAHL 
EKOAHL 

1 1 5 5 9 1580,. FLIPPEN • NO NO NO PENNSYLVAN 
2 1555-,- 1574 FLIPPEN NO NO NO ..PE.NMSILVAN, 

r.l58A 
} 158B 

SKACKELFORJ 
3HACKELFOR5 

SMALLEY 
SMALLEY 

DRILLING 
DRILLING 

COMPANY 
COMPANY 

EKOAHL 
EKDAHL 

1573 
1555 

1588,. 
1576 

FLIPPEN 
FLIPPEN 

NO 
NO 

NO 
NO 

NO 
NO 

C-^.158 
C-ai485 

3HACKELF0R 
SHACKELFOR 

SMALLEY 
SUN OIL 

DRILLING 
COMPANY 

COMPANY EKDAHL 
COATES 

5 
F-l 

1551 
X -fj A . ĵf* •••̂, 

1573 
1634 

FLIPPEN 
SWASTIKA.. 

NO 
NO 

NO 
NO 

NO 
NO 

PENNSYLVAN 
PENNSYLVAN 

C-11277 
C-0117& 

SHACKELFOR"" SUN OIL COMPANY 
SHACKELFORDf^ SUN OIL COMPANY 

COATES 
COATES 

F-2 1594 1619 SWASTIKA NO NO NO 
F-3 1611 1636 SWASTIKA _ NO„.JIO ._.M-

PENNSYLVAN 
PENNSYLVAJL 

C-81301 SHACKELFOR' SUN OIL COMPANY 
C-»912a3 SHACKELFOR'* SUN OIL COMPANY 

COATES 
COATES 

•1 
>3 

1 6 4 9 
1 6 2 2 

1 6 6 9 SMASTIKA NO NO NO PENNSYLVAN 
1 8 3 8 SWASTIKA NO NO NO PENNSYLVAN 

C-{113i2 SHACKELFOR"* SUN OIL COMPANY. 
C"ai3C-0.. SHACKELFOR?. > SUN OIL COMPANY 

COATES 
COATES 

K-1 
L-l 

1598 
1612 

1623 SWASTIKA MO NO NO PENNSYLVAN 
1611 SllASTIKA__.-Jlfl__JiO_ NO PENNSYLVAN 

•§§-532 
'3S157A 

SHACKELFOR*' 
SHELBY r 

YOUNG, W, R, COOK • 
ATLANTIC REFINING COMPANY FROST 

91- 8-51 5127 

-Msr 
524i, 
8516 

NO 
NO 

NO 
NQ 

NO 
NO 

MISSISSIPPI 

•llilll 
'§1178 

SMITH 
SMITH 4 

PAN AMERICAN CORPORATION 
SUN OIL COMPANY 

GRIMES, 
8ELL_ 

GENEVA 1 
1 

11515 11788 
8315 PETTIT LS 

NO 
NQ 

NO 
YES 

NO 
YES L, CRETAC, 

•11421 
•SI174 

SMITH 
SMITH 

SUN 
SUN 

OIL 
OIL 

COMPANY 
COMPANY 

FLEMING OIL UNIT 
FREIDLAMOER 

.1 7553 
758l« 

7686 
7735 

NO 
NO 

NO 
YES 

NO 
NO 

C-ill69 
C-il396 

SMITH 
SMITH 

SUN 
SUN 

OIL 
OIL 

COMPANY 
COMPANY 

MARTIN 
MCCLUNG 

1 
1 

5 §22 
8325 

5119 
8419 

NO 
NO 

NO 
NO 

NO 
NO 
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C-0 5S32 
T-0 98 23 
1-08025 

TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRAVIS 
TRINITY 
TRAVIS 
TRAVIS 
TRAVIS 
TYLER 
UPSHUR 
UPSHUR 
UPSHUR 
UPTON 
UPTON 
UPTON 
UPTON 
UPTON 
UPTON 
UPTON 
UPTON 
UPTON 
UPTON 
UPTON 
UPTON 
UPTON 
UPTON 
UVALDE . 
UVALDE 
UVALDE 
UVALDE 
UVALDE 
UVALDE 

0̂ 19 

§90 

COG 

9m 

m i 
§ m 

SQ'I 

m7. 
§24 
023 
S2S 
026 
m § 
099 
003 

882 
it?. 

005 

em. 
m 7 

0»:l . 

»iir 

em 
00:"-
051 
flSt 

m 7 

993 
S9f 

3i§ 

NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 
NATIONAL 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 
SERVICE 

NATIONAL SOIL SERVICE 
SCHULLY OIL COMPANY 
SHELL DEV CO 
SHELL DEV CO 
SHELL DEV CO 
SHELL DEV CO 

(F E LOZO) 
(F E LOZO) 
(F E LOZO) 
(C H MOORE) 

TEXAS BASIN-BUR, OF RECLAM, 
OTHERS 
TESORO PETROLEUM CORPORATION 
USGS 
USGS 
USGS 
STANOLIND 
TEXACO 
TEXAS WATER PROJECT 
TEXAS WATER PROJECT 
GULF OIL 
GULF 0 IL 
SULF OIL 
GULF OIL 

CORPORATION 
CORPORATION 
CORPORATION 
CORPORATION 

GULF OIL CORPORATION 
HUMBLE OIL AND REFINING 
SEABOARD 
STANOLIND 
SINCLAIR 
WILSHIRE 
WILSHIRE 
WILSHIRE 
WILSHIRE 
WILSHIRE 

OIL 
OIL 
OIL 
OIL 
OIL 
OIL 

GULF MINERAL 
GULF MINERAL 
GULF MINERAL 
GULF MINERAL 
GULF MINERAL 
GULF MINERAL 

AND GAS 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
RESOURCES 
RESOURCES 
RESOURCES 
RESOURCES 
RESOURCES 
RESOURCES 

DECKER LAKE PROJECT 
DECKER LAKE PROJE 
DECKER LAKE PROJE 
DECKER LAKE PROJE 
DECKER LAKE PROJE 
DECKER LAKE PROJE 
DECKER LAKE PROJE 

CT 
CT 
CT 
CT 
CT 
CT 

DECKER LAKE PROJECT 
DECKER LAKE PROJECT 
DECKER LAKE PROJE 
DECKER LAKE PROJE 

CT 
CT 

DECKER LAKE PROJECT 
DECKER LAKE PROJECT 
DECKER LAKE PROJECT 
DECKER LAKE PROJECT 
DECKER LAKE PROJECT 
DECKER LAKE PROJECT 
DECKER LAKE PROJE 
SCHMIDT, 0, 
HAMILTON POOL 
HAMILTON POOL 
HENSEL RANCH 
POST OAK RIOGE 
DEL VALLEY SITE 
PILOT KNOB 
CAMERON MINERALS 
TEST CORE 
TEST CORE 
TEST CORE 
BROWN, l«,S. 
OSCAR ABBOT 
BORING (FCT) 
BORING (FCT) 
MCELROY-STATE 
MCELROY RANCH -H-
MCELROY RANCH -D-
MCELROY 
TXL-SS 
OSWALT, Z. 
ZANT 
MCELROY RANCH 
MCELROY 
LIVESTOCK, JACOB 
MCELROY -14-
MCELROY -24-
MCELROY -14-
WINDHAM -23-
NO NAME 
NO NAME 
NO NAME 
NO NAME 
NO NAME 
NO NAME 

CT 

^ i . . . 

CB-6 . 
CB-61 
CB-52 
CB-53 
CB63A 
C8-64 
C8-55 
CB-65 
CB-67 
CB-«8 
CB-&9 
CB-7?,. 
CB-71 
CB-72 
CB-73 
C8-74 
C84.I.4 
CB412 

1 
1 
2 
1 
4 

1 

5 
1 
1 
2 
1 
1 
3 

133 
3-E 

1 
1 
I 
9 

34-98 
13? 
13P 
117 
118 

1 
2 
3 
4 
5 
6 

5 
4 

19 
9 
44 
23 
4 
4 
5 
9 

14 
9 
4 
4 
3 
4 

15 

44 
59 
4!!.-

59 
39 
39 
5 

5S, 
59. 
44 
50 
99 
5r 
39-,, 
69 
16 

18 18 
1147^^ 1582 

2 
2 
1 
1 
9," 

1-37I.X 
13881 

31 
29 ,„ 

1»I3 
8478.: 

11615 
18 
1 

11613. 
1213.4 
10S53„ 
3765 

10 375. 
119888 

7775 
i2i5r-
12195 
1S445 
123 65 

• 5 , 

12 373 
1214!.. 

4?.„ 
96 
35 
25 
27 
57 

152 
147 
214 
23S., 

1878-, 
11S53 

265 
214 
577 

8568 
12662 

121 
75 

12762 
12379 
12517 
4208., 
13487 
12363 
7868 

12278 
12443 
18662 
12185 

0 . 
12383 
12865 
224 
351 
197 
218 
255. 
434 

TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 
TAYLOR 

SYCAMORE 
COW CREEK 
SYCAMORE 
PALUXY 

EDWARDS 
EDWARDS 
EDWARDS 

GORMAN 
ELLENBURG 
ELLENBURG 

ELLENBURG 
ELLENBURG 
SPRAYBERRY 
ELLENBURG 
HONEYCUT 
ELLENBURG 
ELLENBURG 

ELLENBURG 
GORMAN 
ANACACHO 
ANACACHO 
ANACACHO 
ANACACHO 
ANACACHO 
ANACACHO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
YES 
YES 
YES 
NO 
YES 
NO 
NO 
MO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 

U. 
U. 
u. 
u. 
u. 
u, 
u. 
u. 
u. 
u, 
u. 
u, 
u. 
u, 
u. 

u. 
u. 

L. 
L. 
L, 
L. 

L. 

L, 
L, 
L, 

CRETAC. 
CRETAC, 
CRETAC. 
CRETAC, 
CRETAC. 
CRETAC, 
CRETAC, 
CRETAC. 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC. 
CRETAC. 
CRETAC. 

CRETAC. 
CRETAC. 
CRETAC. 
CRETAC, 

CRETAC, 

CRETAC. 
CREATAC, 
CRETAC. 

ORDOVICIAN 
ORDOVICIAN 
ORDOVICIAN 

ORDOVICIAN 
ORDOVICIAN 
PERMIAN 
ORDOVICIAN 
ORDOVICIAN 
ORDOVICIAN 
ORDOVICIAN 

ORDOVICIAN 
ORDOVICIAN 
U. 
U, 
U, 
U, 
U, 
U, 

CRETAC, 
CRETAC. 
CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 

5 
2 
1 
2 
1 
1 
2 
2 
2 
2 
2 
2 
4 
2 
2 
2 
1 
1 

21 
14 
7 

15 
23 
2 
1 

14 
21 
13 
41 
6 
8 
3 
2 

98 
71 
252 
91 

19 9 
3 
1 
7 

14 
65 
19 
2i, 
2 

79 
51 
41 
72 
34 
88 
139 

T«0@S24 
C-9&667A 

UVALDE 
UVALDE Oil 

GULF M 
GULF M 

INERAL 
INERAL 

RESOURCES 
RESOURCES 

NO NAM! 
NO JJAKIE. 

7 223 293 ANACACHO NO NO NO U, CRETAC, .21_ 



T-3«54D 
T'-aQ554C 
T"ilS354B 
T-g0954A 
C-8i563 
C"3S§39 

UVALDE 
UVALDE 
UVALOE 
UVALDE 
UVALDE 
UVALDE 

n-r, 

** 1 

*12 

GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
MOHOLE 
SHELL DEV CO (C I SMITH) 

SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
TEST WELL 
CHALK BLUFF 

PP17 
RR14 

U8 
V8 
1 
1 

75 
211 
245 
455*-
575. 

135 
221 
475 
5i6 

112§.-
97 MCKNIGHT 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO L. CRETAC. 

1»,. 
1 
8 
3 
1 
6 

c-p 6S4i 
1545 

UVALOE 
UVALOE 

<\i : SHELL 
TENNEC 

DEV CO (C I 
0 ANO PENNZO 

SMITH) PARDI, GEORGE 
IL UNITED KINCAID, F.T,,rT AL 

1- 59, 171 SALM-ONPEAK NO NO NO 
1 3574 4351 PEARSALL- NQ NQ NO 

L, CRETAC, 15., 
L, CRETAC. 61 

C-i6fi92 
C-I1436C 
C~91144 
C--S1151 
C-'3.i6 37A 
C"ii637 
C-8il72A 
C--31145 

UVALDE 
VAL VEROE 
VAL VEROE 
VAL VERDE 
VAL VEROE 
VAL VEROE 
VAL VEROE 
VAL VEROE 

,•4 » . 

3!3 
»r^i 

nr \ 
' P I 

WATER 
INTNL, 
INTNL, 
INTNL, 
INTNL, 
INTNL, 
INTNL, 
INTNL, 

DEVELOPMENT 
BNORY, AND 
BNORY, 
BNORY, 
BNORY, 
BNORY, 
BNORY, 
BNORY. 

AND 
AND 
AND 
AND 
ANO 
ANO 

80ARI 
WAT, 
MAT, 
WAT, 
WAT, 
WAT, 
HAT, 
WAT, 

D 
COMM. 
COMM, 
COMM, 
COMM. 
COMM, 
COMM, 
COMM, 

TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 

VP-4 
HOLE-
HOLE 
HOLE 
HOLE 
HOLE 
HOLE 
HOLE 

69--4.2-79 9 
POWERHOUSE 4-V 

E-1 
ID-1 
10-21 
10-22 
ID-22 
WO-1 

7§, 
362 
41.5 
55.}. 
23,. 

153 
3/ 

496 

697 
773 J 
78 6 
854 
159, 
458., 
771 KIAMICHI 
725 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

CRETACEOUS 
L, CRETAC. 
L. CRETAC, 
L, CRETAC, 
L* CRETAC, 
L, CRETAC, 
L, CRETAC. 
L. CRETAC, 

32 
31 
21 
42 
1 
2 

73 
12 

- C - ft 
c-i 

1148 
1152 

VAL 
VAL 

VEROE 
VEROE 

INTNL. 
INTNL, 

BNORY, 
BNDRY, 

AND 
AND 

MAT, 
WAT. 

COMM, 
COMM. 

TEST HOLE 
TEST HOLE 

MO-2 
WO-3 

582 
65r 

669 
848 

NO NO NO L. CRETAC, 
NO NQ NO L« CRE TAC, 

6 
3-

C»51146 
C-ill47 
C»0115i. 
C»ail49 
c-ia563 
C-S6338 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 

VERDE 
VEROE 
VERDE 
VEROE 
VEROE 
VERDE 

r* 
1" 3 'r 

INTNL, BNORY, ANO WAT, COMM, 
INTNL, BNDRY. AND WAT. COMM. 
INTNL, BNDRY. AND MAT. COMM. 
INTNL, BNDRY, ANO WAT. COMM, 
PHILLIPS PETROLEUM COMPANY 
SHELL DEV CO (C I SMITH) 

TEST HOLE WO-6 
TEST HOLE WO-7 
TEST HOLE WO-9 
TEST HOLE W0-9A 
WILSON 1 
DOLAN FALLS(FAWCETT) 1 

577 
3i!i 
484 
52a 

.I498r 
2 

S65 
75! 6 
491 
526 

16341 
67 

ELLENBURG 

NO 
MO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
YES 
NO 

NO 
NQ 
NO 
NO 
NO 
NO 

L, CRETAC, 
L, cfiFjac, 
L. CRETAC. 
L. CRETAC, 
ORDOVICIAN 
L, CRETAC. 

4 
23 
2 
2 

156 
5 

C-S6S78 
C»§60 76 
C-36B77 
C-»ifl541A 
C-il§e3 
C>»9119i,. 
C»aii62 
C-tU143 
C''i«62S 
C-3ii62g 
c«aa664E 
C-98522 
C-i83.87 
C»it521 
C-§a'343 
C-ia233 
C-ii274 
C-99272 
C-g9273 
8-481i9 
C-§t83aA 
C-iS171F 
C-i §571 
C-i3547 
C*il}551 
C-553 
C«fli569 
C-i-95Si. 
c-ea584 
C-9t672A 

VAL VEROE 
VAL VEROE 
VAL VERDE 
VAN ZAND! 
VAN ZANDT 
VAN ZANDT 
VICTORIA 
VICTORIA 
VICTORIA 
VICTORIA 
VICTORIA 
VICT-ORIA 
WALKER 
WALKER 
WARD 
WARD 
WARD 
WARD 
WARD 
WARD 
WARD 
WARD 
WARD 
WARD 
WARD 
WARD 
WARD 
WARD 
WARD 
WEBB 

1^ 4 

1 ' 2 
1̂ -t , 

1 " 

0" ' 
3r -

J5 ̂  f. 

4 

cr ̂  

'If 
.jr 

SHELL DEV CO (C I SMITH) 
SHELL DEV CO ( C I SMITH) 
SHELL DEV CO ( C I SMITH) 
CRYSTAL OIL COMPANY 
PAN AMERICAN CORPORATION 
SUN OIL COMPANY 
AMERADA PETROLEUM CORP, 
aMERAOA PETROLEUM CORP, 
GULF BASIN-BUR, RECLAH. 
GULF BASIN-BUR, RECLAM, 
SUN OIL COMPANY 
TEXAS BASIN-BUR. OF RECLAM, 
LONESTAR 
TIDEWATER OIL COMPANY 
DALPORT OIL COMPAMY 
GULF OIL CORPORATION 
GULF OIL CORPORATION 
GULF OIL CORPORATION 
GULF OIL CORPORATION 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
SHELL OIL COMPANY 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANOLIND 
STANOLIND 
GETTY OIL COMPANY 

HINDS, LUCIOUS 
SLAUGHTER BENO 
SLAUGHTER BENO 
G.W, EASLEY 
NICHOLS, G.V, 
TRAVIS GAS UNIT 
KOVAR 
TALLEY 
GARCITAS VALLEY 
GUADALUPE VALLEY 
URBAN, E.R. 
SAN ANTONIO VALLEY 
CEl̂  COAL+COKE 
NEWMAN 
JOHNSON 
ESTES, W.A, 
H,S,A. 
H.S.A. 
O'BRIEN 
SEALY-SMITH 
SEALV-SMITH 
SLOAN 
HARDAGE AND WILSON 
SEALY-SMITH 
SEALV-SMITH 
SEALY SMITH 
STEWART 
SHIPLY QUEEN 
TUBBS 
BENAVIOES 

1 
1 
2 
1 
3. 
1 

1 
1 

1-4 
1-14 

1 
1-14 
G-4 

1 
8 

12 
216 
146 
212 

3 
89 
13 

1-P 
4-1 
7-1 
8-1 

6 
12-1 X 

1 
1 

r.-
9 

139SS 
13 311..; 
13813. 
14514 
14443.. 

15 
r 

13875 

1575 
11297 
1385 
29.27 
2388 
1719 
2551 

19.46*.. 
3187 
378f,» 
7853 
3557 
8623 
365r. 
7724 
2425 
3955 
9581... 

391 
135 
57 

133S1 
13336 
13531 
15172 
14481 

99 
1B». 

14119 
105 

-159B8 
12271 
2113,, 
5347 
3S53 
2633 
3881 

•111484 
3376 
3933„-
7949 
8625 
8664 
8711 
7879 
2962 
8275 
18 329 

GLEN ROSE 
MCKNIGHT 
MCKNIGHT 

WILCOX 
WILCOX 

WILCOX 

QUEEN 
YATES 
QUEEN 
ELLENBURG 
QUEEN 
GLORIETA 

QUEEN 
WADOELL 
WILCOX 

NQ 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
YES 
YES 
NO 
YES 
NO 
NO • 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
VES 
YES 
NO 
NO 
YES 
YES 
MO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO-
NO 
NO 
NO 
NO 
NO 
NO 
YES 

L. CRETAC, 
L. CRETAC. 
L. CRETAC. 

EOCENE 
EOCENE 

EOCENE 

PERMIAN 
PERMIAN 
PERMIAN 
ORDOVICIAN 
PERMIAN 
PERMIAN 

PENNSYLVAN 
PERMIAN 
ORDOVICIAN 
EOCENE 

46 
17 
6 
8 

11 
173 
184 

1 
19 
54 
24 
53 
6 
2 
78 

139 
68 
54 
43 
1 

48 
25 
32 
2fi.. 
1 4 
-35 
51 
45 
15 
14 

36102 • MEB8 HUNT OIL COMPANY REUTHINGER 14351 14398 SLISO NO NO NO CRETAC. 



u-gi<»5i 
C'«afl565D 
C-30 444 
C'-a0399 
C-ii621 
C-S13.13 
C-ai3 88 
C-.i8585 
C-'10 6 44 
C-01i3S 
C-S19 77 
C-S3533 
C-gii78 
C-a0384 
C-II1S89,. 

c-agsai 
c-i©543 
C-§13 79 
C-&S535 
C-illl2& 
C-iIS 98 
C-3ia,21 
C-81992 
C-il058 
0-01242 
C»e5377 
C-iSe84A 
C"aOS83 
C"a0IJ77F 
B"iCIS76F 
C-9BS77E 
C-38377C 
C-9air77D 
C'-Bi077 
B-93576B 
8-9 80 750 
B»8iS75D 
B-a3'376£ 
C-i3175G 
C-iiS75F 
C«98S75E 
C-t|8S75D 
C-8B3.83E 
8-3ia76A 
C-2,0D75C 
C-30374B 
C-9iP49 
C-00048 
C»il438 
B-B6199 
C-ai437 
C-9Sa83A 
C-098 33B 
C~99i83C 

WLHB . 
WEBB 
WEBB 
WEBB 
WHARTON 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WHEELER 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 
WICHITA 

mn 
SO"?, 
§09 

OQil 

9S5' 

• Q m 

001 

003 

tats 

ai3 
333, 

OSS, 
035 

ies 
em 

m: 
HOI 
089 
8it 

000 
me 
got. 
089 
9§0 

• s o t 
Sf-S 

TEXACO 
r r n r v i : z : u n — f : r u TS r-w n-i-.-i-i-w ,--

TEXAS CENTRAL POWER COMPANY 
TEXAS CENTRAL POWER COMPANY 
GULF BASIN-BUR, OF 
BROOKWOOO 

RECLAM, 

MOBIL GIL COMPANY 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PAN AMERICAN CORPORATION 
PHILLIPS 
SIDWELL, 
STANDARD 
STANDARD 

PETROLEUM 
E, C, ANO 
OF TEXAS 
OF TEXAS 

COMPANY 
R. C, 

SUN OIL COMPANY 
CONTINENTAL OIL COMPANY 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 
MAGNOLIA 

PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 

PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 

COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 

COMPANY 
COMPANY 
COMPANY. -
COMPANY 

WATKINS 
LAREDO CITY 
LAREDO 
COLORAOO VALLEV 
TAYLOR 
WALKER, M.W, 
LEE, HATTIE 
LEE 
M08EETIE 
MOBEETIE 
MOBEETIE 
MOBEETIE 
MOBEETIE 
MOBEETIE 
MOBEETIE 
PATTERSON 
SCHRI8ER 
SCHRIBER 
SIMMS UNIT 
HEFFLEY 
BILLS 
HARRIS, GRADY 
HARRIS, GRADY 
MCMURTY 
WAGGONER 
BARTON 
BARTON 
BREWER (SKIPS) 
COOK 
COOK, B. F. 
COOK, B. F. 
COOK, B. F, 
COOK 
CROPPER UNIT 
CROPPER UNIT 
CROPPER UNIT 
EMBREV 
HAROIN TRUST 
HARDIN TRUST 
HARDIN TRUST 
HARDIN TRUST 
HICKEY 
HICKEY 
HICKEY 
HICKEY 
HONAKER 
HONAKER 
HONAKER 
HONAKER 
HONAKER 
KEMPNER 

.KEMPNER 
KEMPNER 

' " l 

1-9 
1' 
1 
1 

C-2 
1 
2 
2 
5 
5 
7 
7 
4 
2 
2 
1 

• 1-A 
6 
1 
1 
1 

1-E 
1 
2 

14 
1 

15 
'17 
2«.. 
21 
55 
58 
63 
14 
1 
74 
76 
85 
14 
15 
17 
19 
76 
77 
78 
78 
78 
1 

2-B 
3-8 

1599 6 
252 
252 

7728 
1497^., 
7256 
7265 
82 37 
7123. 
7123, 
7 2'18 
7298 
73 95.., 
739?., 
7129 
7158 
7158 
59!B3,.. 

13715 
2113 

12215 
12229 
2243,.. 
3641 
3 77).. 
3752 
1955.. 
4519 
1814 
1844 
1831 
1847 
48r 
488 
526 

13ir 
1633 
1624 
1631 
1559 
1739 
1783 
1731 
1742 
589 

2333„. 
4 53 
2IJ^ 
2113., 

3735 
3788 
37 9J., 

16«69 
1633. 
1326 

3.,. 
7849 
15638 
7298 
7429 

12236 
7476 
7475 
744̂ -,.-
7476, 
7313 
7313 
7381 
7561 
7561 
6948 

15615 
2211 

12238 
12242 
2332 
4239 
383 2 
38i9 
3519 
4524 
1826 
1857 
184-9., 
1363 
513 
53-9 . 
532 

1814 
1684 
1677 
17S§-. 
1674 
175il.-, 
1881., 
1746 
1759 
255 7 
2315-
2158 
2295 
'2327 
3 773 
38.f|7 
3822 

SLIGO 

MISSOURIAN 
HUNTON 
CANYON 
CANYON 
ELLENBURG 
CANYON r 
CANYON 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 

• CANYON V^NO-^NO 
CANVON NO NO 
CANYON 
CANYON 
CANVON 
CANVON 
CANYON 

SIMPSON 

SIMPSON 
SIMPSON 

ELLENBURG 

ELLENBURG 

STRAWN 
STRAWN 
STRAWN 

NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
VES 
YES 
VES 
NO 
NO 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
VES 
VES 
VES 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
HO 
NO 
NO 
NO 

L. CRET.AX. 

PENNSYLVAN 
DEVONIAN 
PENNSYLVAN 
PENNSYLVAN 
ORDOVICIAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 

ORDOVICIAN 

ORDOVICIAN 
ORDOVICIAN 

ORDOVICIAN 

ORDOVICIAN 

PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 

PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 

(SKIPS) 

PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 

5 -" "^ 
1 
5 

46 
42 
6 
7 

44 
69 
25 
59 
16 
39 
15 
37 
83 
26 
66 
16 
59 
33 
1 
3 

27 
113 

1 
3 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
2 
2 
1 
1 
1 • 

1 
1 

11 
1 
1 
8 
1 
6 
3 
4 

C-98 
8-9Q 

5 82E 
5 82C 

WICHITA 
WICHITA an© 

MAGNOL 
MAGNOL 

IA PE 
IA P 

TROLEUM 
TRQLFUM 

COMPANY 
rOMPANY 

RAMMING 1 
1 - A 

1743 1774 GUNSIGHT NO NO NO PENNSYLVAN 
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C" 
c-

e 0 6 5 1 E 
'80651G 

FLOR 
FLOR 

IDA 
IDA 

nn' HUMBLE 
HUMBLE 

OIL 
OIL 

AND 
AND 

REFINING 
REFINING 

66FB-37 (TEACHING) 
66FB-38 (TEACHING) 

82 
2 1 3 -

NO 
NO 

NO MO 
NO NQ 

C-

c-
gO&51H 
8Q662A 

FLOR 
FLOR 

IDA 
IDA 

HUMBLD 
HUMBLE 

OIL 
OIL 

AND 
AND 

REFINING 
REFINING 

65FB-41 
65FB-42 

(TEACHING) 
(TEACHING) 

219 
7a. 

NO NO NO 
NO MO 

HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 

1 
-1_ 
1 

2 . 
2 

_!_ 
C-08662B 
C-S0&62C 

FLOR 
FLOR 

IDA 
IDA 

HUMBLE 
HUMBLE 

OIL 
OIL 

AND 
ANO 

REFINING 
REFINING 

65FB-48 (TEACHING) 
6SFB-51 (TEACHTNK) 

71 
221 

NO 
NO 

NQ 
NO 

NO 
NO 

HOLOCENE 
HOLOCENE 

C-a8 660C 
C-80663B 
C-39664C 
C"aa552D 
C-0'3&S9A 
C-09561I 
C-9i662F 
C-0Q662G 
C-00663D 
C-9II663E 
C-D0S53G 
C-90663C 
C-835S2H 
C-806&1C 
C-aS662I 
C-0O663A 
C-38664D 
C-ii657 
C-3a659 
C-S9S58 
T-3Q935 
C-99173 
C«-iil72 
C-301728 
C-30298 
P~S9336F 
P-B0Q86G 
P-9fl386C 
P-9ai35E 
P-fia086H 
P"iiS86D 
C-8.t461 
C~3-9175A 
C-8il43 
0-03121 
C-a01 33 , 
C--00122 
T-38335 
C-g§164 
C«i6i31 
C-96il32 
C-;9S9 35 
C-i6a36 
0-963 37 

FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
LOUISIANA 
MEXICO 
MEXICO 
MEXICO 
MEXICO 
MEXICO 
MEXICO 
MEXICO 
MEXICO 
MEXICO 
MEXICO 
MISS, 

03 * 

or 

0" 

03" 
0"-

0' ' 

0^ 

0 

3., 

311 

0"̂  

If 

0-
MONTANA 01 
NEW HEXICOa"' 
NEW MEXICO " 
NEW MEXICO "' 
NEW N^EXICO '. " 
NEW MEXICO "* 
NEW MEXICO •* 
OKLAHOMA C** ̂  
OKLAHOMA 
OKLAHOMA 
OKLAHOMA 
OKLAHOMA 

n^ " 

ee-

HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 
HUMBLE 

OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 
OIL 

AND 
AND 
AND 
ANO 
ANO 
AND 
ANO 
ANO 
AND 
AND 
AND 
AND 
AND 
AND 
AND 
AND 

REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 
REFINING 

HUMBLE OIL AND REFINING 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
TENNECO 
INTNL, BNORY, AND WAT. COMM, 
INTNL, 
INTNL, 
INTNL, 
SHELL 
SHELL 
SHELL 
SHELL 
SHELL 
SHELL 
DANCIG 
SHELL 
CONTIN 
HUMBLE 
SHELL 

BNORY, AND WAT, COMM, 
BNDRY, AND WAT, COMM. 
BNDRY. AND WAT, COMM, 

OIL CO (WALTER BLOXSOM) 
OIL 
OIL 
OIL 
OIL 
OIL 
ER-D 

CO (WALTER BLOXSOM) 
CO (WALTER BLOXSOM) 
CQ (WALTER BLOXSOM) 
CO (WALTER BLOXSOM) 
CC (WALTER BLOXSOM) 
EVIL SYNDICATE 

OIL COMPANY 
ENTAL OIL COMPANY 
OIL 

OIL 
HUMBLE OIL 
RICHARDSON 
WILSHIRE 0 
SHELL DEV 
SHELL 
SHELL 
SHELL 
SHELL 

THIS LIST CONTAINS 2347 

DEV 
DEV 
DEV 
DEV 

AND REFINING 
COMPANY 
AND 
AND 

REFINING 
BASS 

IL COMPANY 
CO (F E LOZO) 
CO (F E LOZO) 
CO (F E LOZO) 
CO (F E LOZO) 
CO (F E LOZO) 

WELLS, 

65FB-53 (TEACHING) 
66FB"55 (TEACHING) 
&SFB-56 (TEACHING) 
65FB-59 (TEACHING) 
65FB-5 (TEACHING) 
55FB-S1 (TEACHING) 
65FB-64 (TEACHING) 
66FB-67 (TEACHING) 
66JC-1 (TEACHING) 
66JC-3 (TEACHING) 
66JC-8 (TEACHING) 
67BAH-13 (TEACHING) 
67BAH-3 (TEACHING) 
67BAH-4 (TEACHING) 
67BAH-5 (TEACHING) 
67BAH-9 (TEACHING) 
MISCELLANEOUS 
RED CATTLE B 
RED CATTLE B 
RED CATTLE B 
YATES (CLAIBORNE PA, 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
CANYON DE ALAMEDA 
EL CEORAL 
PUERTO AGUACATE 
RANCHO LOS OJOS 
SAN MANUEL 
SAN RAFAEL 
DAVIS (STONE CO,) 
STATE 
BORGER (LEA CO,) 
STATE (LEA CO.) 
STATE (LEA CO.) 
STATE (LEA CO.) 
FED.-CQLB (EDDY CO.) 
CARTER (LEA CO.) 
FT.TOWSON(CHOCTAW) 
FT.TOWSON(CHOCTAM) 
GQODWATER(MCCURTAIN) 
WATERMILL(MCCURTAIN) 
WATERMILL(MCCURTAIN) 

21 
29 
31 

) 
10 

TR-
10-
ID-

U-
3 

5 

43-

-2 
-3 
-2 
1 

-5 
ir-
12 
17 

1 
1 

28 
-V 
5 

-V 
1 

25 
I 
2 
1 
1 
..3. 

2 

II,. 

r, 
5.. 8.,-

r 
5. 
3... 
3-
».... 
3. 

2, 

3., 

13213.. 
Wr 

"... 
9 

r 
v.. 
5... 
8. 

5537 
7il55 
9241 
746r 
7815 
7542 
15973 
4512 

r 5.: 

244 
234 
24»-
223 
82 
229 
229 
23§. 
73 
74 

237 
73 
74 
82 

233 
215 
86 
81 
69 
71 

13 271 
458 

1660.. 
345 
492 

9„ 
s 

•fl 

8529. 
7124 
9354 
7486 
7956 
7899 
16278 
7467 
74 

114 
134 
75. 
77 

SUNNILANO 
SUNNILANO 
SUNNILANO 

GEORGETOWN 
SUE PEAKS 
GEORGETOWN 
GEORGETOWN 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 

KIAMICHI 
KIAMICHI 
KIAMICHI 
KIAMICHI 
KIAMICHI 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 

L. 
L, 
L. 

L. 
L. 
L. 
L. 

CRETAC, 
CRETAC, 
CRETAC, 

CRETAC, 
CRETAC. 
CRETAC. 
CRETAC. 

ORDOVICIAN 
ORDOVICIAN 
L. CRETAC. 
L. 
L, 
L, 
L, 

CRETAC. 
CRETAC, 
CRETAC, 
CRETAC, 

1 
1 
1 
1 
1 
1 
.1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
7 
4 
2 

153 
146 
31 

1711-
6 
4 
.1 
3 
1 
1 
2 

21 
17 
3 

IS,-
ii„ 
48 „ 

264 
7 
6 

13 
7 
5 



•T»a0351E 
T-03351F 
T-9i.151G 
T-99351H 
T-80952 
T-3fl352A 
T»50S52B 
T'-39352E 
1-903520 
T-i0952D 
T-08352F 
C-a0647 
C~8,'3S55 
C-93656 
C-00161A 
C-9a71». 
C'-a07l39 
C-P1544 
C-i.l557 
C-!)1530 
C-91554 
C-33555B 
C-38176 
C-31558 
C-a§659A 
C-3a669G 
C-39669F 
D-90669E 
C-i3569D 
C™0O669B 
C»Sa669C 
C-ai659 
C-i5i83 
c-36384 
C-39555 
T-9i8 36D 
T-80336F 
T-88i36G 
T-83036E 
C-65663F 
T-30336H 
T-S0-a36I 
T-i§Q36B 
T-3'8a36A 
T-0983&C 
C-S5653H 
C-S3&63I 
C-90664A 
0-006548 
C-§8663F 
C'-00 661F 
•C-0 0 650 8 

i— 4-1 w V-, •• r^ 

ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
ZAVALA 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
ARKANSAS 
ARKANSAS 
ARKANSAS 
ARKANSAS 
ARKAN3A3A 
ARKANSAS 
ARKANSAS 
ARKANSAS 
ARKANSAS 
ARKANSAS 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 
FLORIDA 

08-3 

3 M 

1 1 ^ 
0^* 
0̂ . • 
35 

an 

C'' * 
n'^'% 
n " 
•H-'' 

0*"-̂  
n -" f 

0-̂ ' 

0.:. 
000 

OS'*! 
09^? 
w ..J ..• 

00 •̂  
115 5 

Ofl"̂  

09 r 
QQ: 
399 
007. 
iia 
030. 

098 

30 9 

mn 
00-^ 
mn 
m 7 . 
009 

GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
HUMBLE OIL 
HUMBLE OIL 
HUMBLE OIL 

AND REFINING 
AND REFINING 
ANO REFINING 

LICO EXPLORATION CO. 
MOBIL OIL COMPANY 
MOBIL OIL COMPANY 
ROWE OIL COMPANY 
TENNECO 
TENNECO 
TENNECO 
TESORO PETROLEUM CORPORATION 
WATER DEVELOPMENT BOARD 
ZAVALA PROPERTIES, INC, 
HORIZON OIL 
HORIZON OIL 
HORIZON OIL 
HORIZON OIL 
HORIZON OIL 
HORIZON OIL 
HORIZON GIL 
HORIZON OIL 
TENNECO 
TENNECO 
STANDARD OF 
AUSTRAL OIL 
AUSTRAL OIL 
AUSTRAL OIL 

TEXAS 
COMPANY 
COMPAMY 
COMPANY 

AUSTRAL OIL COMPANY 
KLEIN PETROLEUM 
MUSLOW AND 
TENNECO 

EVANS 

DALTON J, WOODS 
DALTON J, WOODS 
DALTON J, WOODS 
HUMBLE OIL AND REFINING 
HUMBLE QIL 
HUMBLE OIL 
HUMBLE OIL 
HUMBLE OIL 
HUMBLE OIL 
HUMBLE QIL 

AND REFINING 
ANO REFINING 
AND REFINING 
AND REFINING 
AND REFINING 
ANO REFINING 

SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
TEACHING CORE 
TEACHING CORE 
TEACHING CORE 
LICO 1-
FLOWERS-WARD RANCH 
LYLES RANCH 
KINCAID, E,0,,ET.AL. 
KIEFER, CHESTER 
K.B. AND M, 
NIXON, J, W, 
CRENSHAW 
THDM ZX-77-11-498 
MARPHY, LEONARD 
BLODGETT 
BUZZARD 
CLEMENTS 
DODSON 
HAWKINS 
MCGREEVY 
MCGREEVY 
WASHER 
FRELS 
HARPER 

M8 
Nl 
N3 
N4 
R3 
R4 
ST 
U5 
V5 
V7 
X6 
1 

13 
15 

-165 
1 
1 
1 
2 
1 
.1 

51 
1-1 

1 
B 

A-1 
3 

B-l 
1 
1 
2 
1 
1 
1 

UNIVERSITY 13-1 
DOOLEY CK (LAFAYETTE) 1 
INT. PAPER (LAFAY.) 
INT, PAPER (LAFAY,) 
MCBRIDE (COLUMBIA CO) 
BARNETT 
HAYNESVILLE MERCAMTIL 
NATION (COLUMBIA CO,) 
KNIGHT (COLUMBIA CO,) 
MCDOLE (COLUMBIA CO.) 
STUART (COLUMBIA CO.) 
56AN-2 (TEACHING) 
66AN-3 (TEACHING) 
55AN-5 (TEACHING) 
65AM-8 (TEACHING) 
65AN-9 (TEACHING) 
6SBAH-13 (TEACHING) 
66FB-17 (TEACHING) 

A-3 
B-l 

3 

446 
681. 
554 
573 
983 
35-i. 
145 
545 
531.. 
691 
792 

77ftB„ 
4299 
4766 
5215 
1167 
957 

5334 
7502„ 
5218 
7285 
4536 
443 

6879 
6471.. 
6424 
6521 
5 531.. 
6337 
6444 
5451 
5475... 

11114 
13931 
12464 
1§978 
11344 
1'I685... 
13682 
1S8S8 
15518 
113.12 
13 744 
13 854 
19 695.,: 

•."5 

r 

3. 

447 
779 
826 
799 
987 
878.. 
295 
557 
927 
742 
808,.-

7749 
4324 
4795 
5276 
1445 
1299 
6456 
7764 
6456 
7371 
4563 
116U-
693i 
648'r-
6432 
6531 : 
65S9 
6437 
645S„ 
6468. 
6485. 

1129 8 
10984 
13722 
1 1 } B 5 
111S8 
15 784 
lS73i... 
19 838 
15638 
11482 
15868 
18 976 
10806 

72 
74 

239 
75 

236 
217 
242 

COW 
cow 
COW 

CREEK 
CREEK 
CREEK 

SLIGO 
COW CREEK 
SLIGO 
SLIGO 

WILCOX 
PEARSALL 

SMACKOVER 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1, u 

NO 
NO 
NQ 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
MQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
ND 
NO 
NO 
MO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 

NO 
MO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
no 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

L. 
L, 
L. 

L. 
L. 
L. 
L. 

CRETAC, 
CRETAC. 
CRETAC. 

CRETAC, 
CRETAC, 
CRETAC, 
CRETAC, 

EOCE NE 
L. CRETAC, 

JURASSIC 

HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 
HOLOCENE 

1 
5 
4 
6 
1 
2 
7 
2 

Ifs... 
7 
2 
6 
3 
3 
7 
4 
7 

61 
83 

115 
29 
1 
47 
12 
1 
1 
1 
1 
1 
1 
1 
1 

14 
6 

3r, 
2 
1 

1 
t 

1 
3 
6 
1 

1 
1 
2 
2 
1 
1 
1 
1 
1 

00 652E 
568 G 

FLORIDA 
FLORIDA 

OB*) 
nftft 

HUMBLE 
HUMBLE 

IL AND 
IL AND 

REFINING 
REFINING 

65F8-18 (TEACHING) 
66FB-19 (TEACHING),,, 

227 NO NO NO H.O.LD.CENE 

560. FLORIDA S58_HU-MB.LEl-.flTi, _ AM n. . D . £ r . d jr-»i-"r-»« 
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79 YOAKUM Q-̂ " TEMNFCO BRYSON J ^ _5iI-2 5229 SAM ANDRES NO N0_ jao PFRMIAN - J i 
69 
6 7 

YOAKUM 
YOAKUM t^s •* -

TENNEC 
TENNEC 

PRENTICE CLEARFORK U.1116 5932 6633 CLEARFORK 
WRIGHT 17 84i!! 8519 MTCHTTA 

NO NO NO 
NO NO NO 

PERMIAN 
-P£&MJJ.N_ 

J69E 
668A 

YOUNG 
YOUNG 

^^,-

3";' 

MAGNOL 
PHILLI 

IA 
PS 

PETROLEUM 
PETROLEUM 

COMPANY 
COMPANY 

BAGLEY 
LARfMORE 

555 
791 

614 
712 

NO NO NO 
j m NO NO 

113 
- 3 3 -

1 

.'Ii 
225 
226 

ZAPATA 
ZAPATA 

U, S, 
U, S. 

BOUND 
BOUND 

RY CO 
RY CC 

MMISSION 
AMISSION 

TEST HOLE 
TEST HOLE 

3-0 
4 

154 
_fir 

>232 
J233 

ZAPATA 
ZAPATA f̂  I M ' 

u, s. 
u, s. 

BOUND 
BOUND 

RY CO 
RY CC 

MMISSION 
MMISSIOW 

TEST 
_I£SI. 

HOLE 
imL£-

12 
JLft_ 

4S,., 
3£L. 

NO NO NO 
NO NO N:0 

NO NO NO 
NO NQ MO 

C- '"543 
C-.T1163A 
C-1613i 
:-'*fi2i6 
c-i: 217 
C-1t12l8 
C*r219 
C"1 522?l, 
C-3J221^ 
C-1J222 
:-ni223 
C-1 224 

ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 

m7 

31-» 
ft, ^ 

Jf . •• 

'1* " 

INTNL, BNDRY, AND MAT, COMM. 
NATIONAL EXPLORATION 
TE! 
U, 
U. 

u. 
u, 
u. 
u, 
u. 
u, 
u. 

XACO 
S, BOUNDRY 
S, 

s. 
S, 

s. 
s. 
s. 
s, 
s. 

BOUNDRY 
ROUNORY 
BOUNDRY 
BGUNOHY 
BOUNDRY 
BOUNDRY 
BOUNDRY 
BOUNDRY 

COMMISSION 
COMMISSION 
COMMISSION 
COMMISSION 
CCMMISSION 
COMMISSION 
COMMISSION 
COMMISSION 
COMMISSION 

SAN IGNACIO 
Y7ARGUTRRE, 

SCHOOL 
JESUS 

A, GARCIA-GHARCO R, 
TEST HOI F 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 

HOLE 
HOLF 
HOLE 
HOLE 
HOLE 
HOLE 
HOLE 
HOLE 

1 
1 

1 
A-1, 
R-l 
C-1 

7 
3 

3-A 
B-3 
3-C 

387 
94:-^. 

3% 

f-. 

• i 

^ 

1749 
9436 

§ 11 

64 
54 
51 

58 „ 
62 
53 
57 
70 ,: 
89.. 

NO 
NO 
NO 
NO 
NO 

wa 
NO 
MO 
NO 
NO 
NQ 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

319 
6 

154 
7 
2 
2 
2 
2 
2 
1 
2 
3 

3 

3-^^228 
C»3<1227 
C-r'215 
C-]f229 
C-r; 239.-
C-8fi231 

ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 

" • U, 

u. 
, n ^ " u, 

•: • u . 

- '-̂  U, 

S, 

s. 
s-
s. 
s, 
s. 

BOUNDRY COMMISSION 
BOUNDRY COMMISSION 
BOUNDRY COMMISSION 
BOUNDRY COMMISSION 
BOUNDRY COMMISSION 
BOUNDRY COMMISSION 

TEST HOLE 
TEST HOL
IEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 

5-A 
5-GIS 
5-LO • 

6 
8 

15,.-

^ 

X 

,̂ 

88 

20 3 
61 
52 
51 

NO 
MO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

3 
2 
7 
2 
2 

. 2 
I 

_2_ 

c-as 
C-9S 

244 
245 

ZAPATA 
ZAPATA 

f9> n -̂  u, s, 
u, s. 

BOUND 
BOUND 

BY CO 
RY CC 

MMISSION 
MMISSION 

TEST 
TEST 

HOLE 
HOLE 

25 
2 ^ 

45 
75 

C-80" 724 
7-80g44 

ZAVALA 
ZAVALA 

COASTA 
GETTY 

L STA 
OIL C 

TES 
OMPAN^ 

HORNER 
GILBERT 

A - 1 
1 

1 5 5 
1 9 8 5 

1 6 5 
2 1 6 9 

NO NO NO 
NO NO NO' 

ANACACHO 
NO NO NQ 
NO NO NO U, CRETAC, 

C-33234 
C-0B235 
C-Si236 
C-33237 
C»io238 
C-10239 
C-0i24i 

- C-08241 
C-80242 
C»00243 

ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 
ZAPATA 

3;' 

<r 
,5 « * 

11^ 

r • 

U, 

u. 
u, 
u. 
u, 
u. 
u, 
u. 
u, 
u. 

s, 
s. 
s, 
s. 
s, 
s. s* 
s. 
s, 
s. 

BOUNDRY 
BOUNDRY 
BOUNDRY 
BOUNDRY 
BOUNDRY 
BOUNDRY 
BOUNDRY 
BOUNDRY 
BOUNDRY 
BOUNDRY 

COMMISSION 
COMMISSION 
COMMISSION 
COMMISSION 
CCMMISSION 
COMMISSION 
COMMISSION 
COMMISSION 
COMMISSION 
CCMMISSION 

TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 

15 
16 
17 
18 
19 
29.,. 
2 1 
22 
23 
24 

^ 
1 

•» 

1 

s 

0 

92 
96 
83 
88 

86.,-- • 
7i.. 
83 
46 
4i. 

. NO 
NO 
NO 
NO 
NO 
NO 
NO 
WO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

no 
NO 
NO 

2 
1 
2 
2 
I 
2 
2 
2 
1 
1 

3 
34 

t - ii! a -tf • » i3 

C-96134 
ZAVALA 
ZAVALA 

GETTY 
GETTY 

OIL COMPANY 
OIL 

GILBERT 
GREELE 

2 
1 

1955 
1982 

•2117 
2113 

ANACACHO NO NO NO 
NO NO N9 

U. CRETAC, 41 
. 23 . 
33 
13 
7 

T«S9fl43 
C-§6i87 

ZAVALA 
ZAVALA ft ̂  -s 

GETTY 
GETTY 

OIL C 
OIL C 

OMPANY 
OMPANY 

GREELE 
WEAVER 

2 
2-A 

1949 
7292 

2IĴ 5 
7877 

ANACACHO 
EDWARDS 

NO NO NO 
NO YES YES 

U, CRETAC, 
L. CRETAC. 

C-S0161F 
C-311781 

ZAVALA 
ZAVALA 

S. GOSE ANO SHIELD CO, 
GULF BASIN"BUR, RECLAM. 

HASSETT, 
SAND MTN. 

J. 
DAMSITE 

3 6213. 6333 
53 

BUDA MO NO NO 
NO NO NO 

CRETAC, 

T-0a§54 ZAVALA 
T-9i053I ZAVALA 
T-i6353H ZAVALA 
T-30i53D ZAVALA 

-T-itt-SSE -ZA-VAL,A-' -
T"9i3S53F ZAVALA . 
T-0SB53G ZAVALA ' 
T-30353C ZAVALA 

17 

1'̂  

GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 
GULF OIL 

SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 

- SOUTHWEST. TEXAS -
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 
SOUTHWEST TEXAS 

A 6 
04 
F6 
HI 

. H2 _ 
H4 
H6 

145 

578 
754 
381 
838 
7,89 
549 
534 

133 3....-

594 
757 
447 

1177 
._lli.l,. -

6118 
663 

1666 

NO 
NO 
NO 

no 
.... ...NO. 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
MO 
MO 
NO 
NQ 

NO 
NO 
NO 
NO 
N.O ..̂ , 
NO 
NO 
NO 

3 
1 
9 
9 
5 
1 
9 
6 



C-0a523 
c-91131 
C'~01615A 
T-gOS19 

c - s e i 9 2 
C"31428 
C-91332 
C-01325 
C-31244 
C-3 1238 
C-9 6-9 82 
C-ai535 
C-0a556A 
T-aga»8 
C-0S665 
C-.93771 
C-89492 
C-0S297 
C-83285 
C-0-§278 
C-9S279 
C-ag277 
C-0ili9 
C-01147A 
C-0a293C 
C-891'3 5E 
C»00553 
C-i.9 552 
C-8B549 
C-.Si548 
C--i.0567 
C-9140 2 
C"-§1222 
C-01233 
C'-tJ1224 
C'-01230 
C-81223 
C-01263 
C'-31317 
C»81236 
C-!)1219 
C-01163 
C-11157 
C"gil58 
C»31159 
C-01160 
C»ail61 
C-3ia44 
C»31272 
C-131340. 
C-31342 
C™i8671D 
C-88671 

WILLIAMSON 95 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WILSON 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
WINKLER 
MISE 
WISE 
WISE 
WISE 
WISE 
WISE 
WOOD 
WOOD 
WOOD 
WOOD 
YOAKUM 
YOAKUM 

001 
000 
08f> 

01 -:; 
sr 
or/" 
or 

9?" 

• 3 ^ 

^,p 
a r 
37" 

P ' 
grr 

33* 

P " 

OC • 

C2' 

o r 

00 ; 

31J 
03^ 

STAFFORD 
DEAGAN FARM 
GULF BASIN-BUR, OF 
PRAIRIE PRODUCTION 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
TENNECO 
TENNECO ANO PENNZQj 
TESORO PETROLEUM 
TESORO PETROLEUM 
TESORO PETROLEUM 

RECLAM, 

[L UNITED 

TEXAS BASIN-BUR, OF RECLAM, 
CONTINENTAL OIL COMPANY 
GULF OIL CORPORATION 
GULF OIL CORPORATION 
GULF OIL CORPORATION 
GULF OIL CORPORATION 
GULF OIL CORPORATION 
GULF OIL CORPORATION 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUM 
PHILLIPS PETROLEUM 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
STANDARD OF TEXAS 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 
MAGNOLIA PETROLEUM 

COMPANY 
COMPANY 
COMPANY 

COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 
COMPANY 

PAN AMERICAN CORPORATION 
SUN OIL COMPANY 
SUN OIL COMPANY 
SUN OIL COMPANY 
DORCHESTER EXPLORATION 
DORCHESTER EXPLORATION 

TUBBS 
TEST HOLE 
FALLS CITV DAM SITE 
8RECHTEL 
BAIN 
SMITH-HOUSEMAN 
WISEMAN-8ENDELE 
WISEMAN, H. W. 
WISEMAN, H. I.!. 
WISEMAN, H, W, 
MCKENZIE, D, A. 
JASIK, L. A. 
E. S,, BRYAN 
KRUEGER 
VALCHER, EMMA 
TEST HOLES 
BROWN ALTMAN 
CLAPP, 0, 
KEYSTONE 
KEYSTONE 
KEYSTONE 
KEYSTONE 
KEYSTONE 
BASH 
MCCABE 
MCCA8E 
SEALY-SMITH 
SEALY-SMITH 
SEALY-SMITH 
SEALY-SMITH 
VEST RANCH 
DAUGHERTY 
HALLEV 
HALLEV 
HALLEY 
HALLEV 
HALLEV 
HALLEV 
HALLEV 
HALLEY 
HALLEV 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
TEST HOLE 
BROWN 
MCKNIGHT-INGRAM 
TINNEY 
-TI-NNEV 
DANIEL 
LOHELANO 

1 
1-A 

1 
1 
2 
1 
1 
4 
5 
7 
1 
1 
1 
1 
1 

1-14 
4C 
1 

12 
49-E 

69 
82-E 

Ii8-E 
2 
9 

29 
3-1 
4-1 
7-1 

14-1 
4-2 
15 

1-WlH 
2 
4 

5-MIH 
6-HIH 
11-B 
12-A 
12-8 

14 
7 
7 
8 
9 

lg,. 
11 
1 
1 
2 

1 
1-A 

238B,.> 
9 

r 
323 5 
4562 
3123 
1159 
1354 
1427 
1428 

S7ir.-
569 2 
597-i, 
5547 
5553 

313 4 
2550 
4534 
4635 
4555 
5862 
8945 
4662 
2756 
3339 
8647 
86,2-S • 
8548 
8515 

• 3563. 
3119 
2551 
2563 
2563... 
2751, 
2851,. 
4764 
2721 
33 3 r . 
2751 

31 
33 

515 
413 
315 
772 

1287r 
8538 

' 4451. 
5329 
533 3 

2828. 
371?. 

5. 
3370 
4625 
3164 
1515 
1385 
1441 
1442 
7235 
5653 
6278 
5825 
6951 

3287-
313.i. 
49^7 
91 57 
9728 
7813 
9641 
4763 
2823 
333 5., 
8694 
8737 
8694 
8717 
8618. 
3261 
3132 
2988... 
3174 
39 73 
3127 
4835 
2893 
4815 
3164 
219 
285 

1326 
1421 
1251 
1153 

12 958 
8577 

4417 
5349 
5343 

AUSTIN 

PEARSALL 
GLEN ROSE 

AUSTIN 
BUDA 

COLBY SAND 
YATES 

ELLEfMBURG 
ELLENBURG 

ELLENBURG 
GLORIETA 
QUEEN 
QUEEN 
STRAWN 
STRAWN 
STRAWN 
STRAMN 
STRAWN 
YATES 
YATES 
YATES 
YATES 
YATES 
YATES 
GLORIETA 
YATES 
HOLT 
YATES 

SAN ANDRES 
SAN ANDRES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
MO 
NO 
NO 
YES 
NO 
NO 
NO 
YES 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
YES 
NO 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
VES 
YES 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
NQ 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
MO 
NO 
VES 
NO 
NO 
NO 
no 
NO 
YES 
VES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NS 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

U. CRETAC. 

CRETACEOUS 

L, CRETAC, 
L, CRETAC, 
CRETACEOUS 
U. CRETAC, 
U. CRETAC, 

PERMIAN 
PERMIAN 
DEVONIAN 
ORDOVICIAN 
ORDOVICIAN 
DEVONIAN 
ORDOVICIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PENNSYLVAN 
PERMIAN 
PERMIAN 
PERMIAN 

PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 
PERMIAN 

CRETACEOUS 
CRETACEOUS 
PERMIAN 
PERMIAN 

2 
1 
5 

52 
2i, 
1 
1 
2 
1 
1 

88 
12 
8 

55 
35 
59 
18 
117 
55 
54 
87 
4 

59 
3 
5 
8 
7 

39 
36 
36 
6 

51 
75 
44 
54 
67 
64 
25 

80,=-
32 
12 
12 
43. 
52 
37 
33 
21 
13 
2 
2 
3 
6 

r -a. .'s !i 

C-93 
671F 
571E 

YOAKUM 
YOAKUM 

3^0 JACK 
JACK 

LAM 
LAM 

HARGROVE 5354 5399 SAN_ANDR.ES-MO- -Mrs—w«-

i'-.w f^n C"y 1 f vn-n-""!' 



C-»8S74A 
C-9 0 8 74 
C°i80 73G 
B-3S'3 73F 
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Geoihermal gradieiUs arc c.saiiiined in Wcsl !i'cxas and casLcrii .New .Me.sico. ami it is founil that 
ihrgradients in the salt section of the Perniian Salado formation are nearly uniform throughout ihe 
rtgion. The values range from 7.70 to 9.oo°C/km. Measured values of the therm.al conductivity of 

^ rock salt are reviewed, and it is concluded that this, quantity is most likely lo he about 13X iQ-"̂  
I I ̂ !«i °Vcni sec °C., wilh au estimated unccrl'dinty of len percent. From these figures, the heat Ilow is 
\ 9 i s S found tohe T.T + o . iX io ' 10 ' cal/cm'' sec in this region. 

.periments provide only a | 
;,=; lubes in the "reference ' " 
•Jcn clear l;o the author!. )'̂  
if the authors (except for 

l.\TK01)UCriON 

•""'o- 3, 56 (1948). 

•-. M. ,BuU.A.A.PG ii m 

The internal thermal regime of the earth is of fundamental importance to geo
logical and geophysical theory. The source not only of magnialism and mela-

I gradient) were reported M norphic heat but also of orogenic forces is cominonl}.- sought in deep-seated ther-
used their data correctly ^ mal processes. For many years the efforts in this liekV were devoted to the col-

111 diffusion and condiic .SS Ifction of underground temperatures with the hope of discovering the "normal" 
rate of increase of temperature with depth, or "normal" geothermal gradient. .It 
his become clear, however, that geothermal gradients may differ Ity .1 factor of 
teiiiir different places, and that the gradient may be different at different depths 
along any given vertical. A more useful cpiantity both for general theory and for 
tlie estimation of temperature beyond accessible depths is the heat flow, or 
amount of thermal energy emerging from the earth per unit area and unit time. 
This quantity is equal to the product of the vertical gradient of temperature and 

I the local thermal conductivity. 
Determinations of heat flow at a few dozen placesshow remarkably little 

\ariation; most values fall between 0.5 and 1.5 microcalories per square centi
meter per second (Birch, 1954). The reliable determinations are so few in number 
and so irregularly distributed geographically that it is not yer possible to perceive 
any clear pattern to the results. Such theory as we have suggests that correla-

^®» lions between heat flow and major geologic and topographic features should 
Tfttist, but the theory cannot be adeiquately tested until the number of reliable 

ffl^, determinations of heat flow is substantially increased. 
Several hundred measurements of temperature have been made in oil wells 

m the United States, and if even a few of these could be used for finding heat 
i ' l ilow, a considerable addition to our knowledge would result. In many cases only 

S stilistical summaries of the data have been pubhshed; these have so far proved 
to be useless for the determination of heat flow. A more serious difliculty is en-

* l^aper No. 146 Published under the.Ausjiices of the Commillee on Expcrimciilal Geology and 
Geophysics and the Division of Geological Sciences at. Harvard University. Alanuscript re-. 
ceived by the Editor April 16, T056. 

t Now at Southern Methodist.University, Dallas, Te.xas. 
.t Dunbar Laboratory, Harvard University, Cambridge, Massachusetts. 
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countered in attempting to find the thermal conductivity appropriate to the ceo-
logic section in which the temiieratures were measurecL The conductivities o{ 
rocks range from 0.002 to 0.020 calories per centimeter-second-degree C.anti 
despite continuing efforts, it is still not j:)osRi!)le io make satisfactory estimates 
of the thermal conductivity of sandstones, shales, or limestones on the basis.of 
lithologic descriptions. J-)ircct measurements of the conductivity are required, but 
available cores rarely provide an adequate sample of the local lithology. 

It docs appear possible, however, to make use of tem])eratures in evaporite 
sections. A preliminary survey showed that the gradients in the Salado salt sec
tion (Upper Permian) in West Te.vas and ciistern New Me.xico varied.little over 
a- wide area, '.riiis suggests that the tiverage conductivity of the salt remains tht 

BIG LAKE FIELD 

X POTASH MINE 

' . i i . 

,'4-

f 

FIG. -I. Location map showing wells from which temperature data were taken. 

Index of wells shown in Figure i 

Sandburg and Mills No. i. 
Cap Rock Oil and Gas No. I. 
Superior No. i Community. 
New Mexico Producers and Refiners No. I liluebird. 
•Marland-Ohio No. .i Workman. 
Getty No. 7 Dooley. . . ,. 
Gulf No. I Northrup. ' • 

8. Stand.ard Potash No. 2 Test. . ' .. 
9. Donnelly and Gerke No. i University. 

10. O'Reilly, Slack, and Owen No. i University. - -', 
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M.me over the whole area. If a suitable '̂I'liiic of this mean conductivity is found, 
lr is then possible to find the heat flow in n considerable number of wells pene-
:r;viing this formation. 

This study was greatly advanced by the use of a continuous temperature log 
Irom ihe Oulf No. i Northrup well in I^ieevcs County, Te.xas. .'\nalysis of this log 
jhows clear changes of gradient at lithologic boundaries and esttiblishes a useful 
ratio between the mean conductivities of salt and anhydrite. Older temperature 
nicasurenients, made with mercur)' thermon-ieters at isolated points without re-
..'iird for lithologic boundaries, are, of course, inadequate for demonstrating sharp 
changes of gradient. Nevertheless, useful results were obtained from these old dala. 
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The temperature data-available for this work can be divided into two cate
gories. In the first there is only one well, the Gulf N o . i Northrup. Mr. C. D. 
.Cordry of the Gulf Oil Co. kindly supplied a continuous temperature log of this 
''••ell. The remaining data were, with one e.xception, laken from Haw.tof (r93o). 
In this second category, the temperatures were read \vith thermometers at inter
vals of 250 or 500 feet. Hawtof's measurements only accidentally fall at formation 
contacts, and hence they usually show no evidence of abrupt changes in the slopes 
of the temperature-depth curves. Smooth, although somewhat wavy curves 
••'•ould also fit the data. Sharp changes in gradient arc inferred from theoretical 
considerations and are strikingly displayed bj' the results obtained from the Gulf 
•\"o. I Northrup well. Keeping these facts in mind, temperature-depth curves 
••'•'ere reconstructed from Hawtof's measurements with the introduction of abrupt 
•jreaksin slope at contacts in the manner shown in Figure 2. 

In some of the wells, the temperature was measured at only one point in the 
:ilt section. In this case the gradient in the salt was found by extrapolating the 
-gradients in the underlying and overlying sections to the contacts of the salt, 
inus giving the temperatures at those points. The gradients found in this way 
f̂e less reliable than those found from two or more temperatures measured in the 
•̂••it section, and are distinguished in the tabulated results. Examples of a "re-

••able" and ah "unreliable" gradient in the salt are shown in Figure 2. 
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'J1ie interpretation of discontinuous temperature data requires considerable 
judgment, and it.is impossible to jjresent either the details of our calculations or 
complete discussions of individual wells in a short paper. Wc have tried to select 
wells in which the relation between gradients and lithology is clear and susceptible 
of only one interpretation. In the interest of brevity and for easy reference, our 
calculated gradients are collected in table 3 in a later section. . , -

GiilJ No. I Norlhrn-p Well,- .Reeves Connly, Texas. , ' • •.'. 

This well is located in southeast Reeves County a few miles west of the Pecos 
County line. 'Fhe well was drilled by the rotary method, but was left undisturbetl • 
for one year before the temperature measurements were made. Schlumberger \yell 
Surveying corporation made a continuous temperature log of the well from the 
surface to 8,076 feet; a radioactivity log was available for the cased par t of'the 
well from the surface to 5,200 feet and both radioactivity.and electric logs were 

TEMPER'ATURE CF.) 
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FIG. 2. E.xamples of "reliable" and "unreliable" Gradients in the Upper Salt, Big Lake FkM-
The "reli.able" curve is from tJig t.ake-Universily Well No. 119, and the "unreliable" curve i ^ J ' ^ 
tJig L.ake-Universily Well No. n o . ' ' ' ^ ' ^^7 •-

74-'̂  
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avaihible below this (le|)ili. The toltil depth of the well is now I,S,6OQ feet. 
A generali^.ed .•^iraiigra.phic section, compiled from several sources (Adams, 

1944; Woods, 1940, Lang, 1935; Lang, 1939; and Carsey, 1935), was correlated 
with the well logs, -''"rrelations with the radiotictivity log above 5,200 feet Avere 
clieckeii .ngainst IIK.' lypical radioactivily log of Ihc Oclma scries given by .Russell 
(1941)-. 

'.rhe tem])crature profile and gradients for this well are shown in I'igurc 3. 
The correlation between the gradient and the lithologies as determined from the 
well logs is striking, as is the sharpness of the change in gradient at several points. 
The value of a continuous temperature log is well-demonstrated by these-results. 

Big Lake Oil Field, Regan County, Texas. 

'Phere are three beds of salt in the Upper Castile formation in the Big Lake re- • 
gion, but only the uppermost one is thick enough to be detected on discontinuous 
lemperature logs. Well logs given by Henneh (1929) and Sellards and Pat ton 
(1926) show that the thickness of the salt is uniformly 570 feet throughout the 
field. Hawtof (r93o) gives the depth of the top of the salt section for all of the 
wells in which he measured temperatures. 

Wells 'in Upton and Midla.nd Counties, Texas. 

Useful data were obtained from the DonneUy and Gerke No. r University 
well and from the Standard Potash No. 2 Test well in Upton and Midland Coun-
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IlG. 3. Temperature, Geothennal Gradients, and f^ithologies in the Gulf No. i Northrup Well, 
Reeves County, Texas. Lithology from electric and radioactivity logs. 

file:///yell


ioy2- l-'.UGEM-: lU-.KRI.S A.XJJ .'S) h.XJ-.V I'. L.I..\l:iX, JR. 

ties respectively. Tlawtof (r93o) again gives the depth to the toj: I^L SJU U ^ 
each well. I 'he section in these wells was assumed to be the same \\\ \\-̂ ^ t- t t t . 
Lake field, since accurate knowledge of.the thickness of the salt i i uicccsssft F 
In the former ^vell t l iegradient is determined by two measurements of t(.nt*r«-
lurc in the salt set tion. In the latter, one measurement made in ht lU Ĵ  i^ " 
deepest in the well. 

Ti 

r 
"I 

ll''"c//5 ill I^ea and Eddy Connlies, Ncio Mexico. 

'The stratigra[.-)hy in the northern part of the Delaware Basin is compIjfSA«,̂  
by an unconformity at the base of the Rustler formation which cuts out iririi,.? 
the salt in this rcgiofi. North-south and east-west cross sections bv krovakc* 
(1939) in the vicinity of Carlsbad show tha t over the Central B a m Piaifij'"-^ * 
thick section of salt with little or no anhydrite is encountered. In the basin ib-^.* 
relations are reversed, and anhydrite predon-iinates over salt.. 

Reliable gradients were obtained in three of the six wells in New \rexif!?, *» 
the Sandburg and Mills No. i well, the gradient .was found iiV an indnic , n ?** 
Marland-Ohio No. i Workman and the Get ty No. 7 Dooley wells, data wcif .^^ 
tained from a salt seciion with negligible amounts of anhydrite. In the laltff v r 
the temperatures were taken from Van Orstrand (1937); and Lang (1937) g î» 
the se'ctio]-) in the well. In the three remaining wells, the evaporite sectionislEjs-'^ 
up of-.both salt and anhydri te; without detailed sample logs it is impossifc^ «:>' 
determine ihe jn'oportions of t!ie two types of rock. Since the gradients -xr*«-%•»• 
liable.in all of these wells, liighly accurate knowledge of lithology is unwarrar h ' i 

.v?,,We shall employ-conductivities based on our best estimates of. thi liihologt*-. 
'"ctilctilating the heat.flow in these wells. -• ^ 

' { • : . " • T1IER.\I.-\L CO.NDUCTIVITY 

'J'he geothermal gradients encountered in the salt section in tlie PcfTi'Jrt 
Basin are rather uniform over the area examined (table 3). 'Phis sugoCSls i h s*^* 
heat flow and the thermal conductivity in the salt are also nearly uniform '%\'. 
alternative, to suppose that both of the latter quantit ies are changing in SSH?-
way as to leave the gradients unaffected, demands an improbabl) close ba.'-S'J' 

. between independent quantities. In order to calculate the heat flow in thi£T**î =i 
it is only necessarv to estimate the conductivity of the salt section RestJS^3 j ^ 
new measurements of thermal conductivity of other materials pertinent W **« 
stiidy will also be presented. •" 

Condnclivily oj Rock .Sail. . ^ 

Because of the ease \vith which pure samples of salt can be oblaineo, •3-=̂  ^ 
would ex[)ect to be dealing ^vith a \vell-dcfined, uniform material nc\ert. t ^ ^ 
measurements of its thermal conductivity have not led to coniistent rr**-'' - ^ 
Some of the discrepancies between the findings of various workerb is doiM ^ 
due to real differences between the materials studied, bu t som( must b*̂ "*̂ ^ 
to experimental error. I t is known that carefully prepared synthetic CTIQ*̂ *'!-

cinuiuctivities that are higher than natural ones (Birch and-Clark, rcj4o), 
, 1 ousecjuently little weight can be iiiven determintitions made on such ma-
ff 1; in estimating the conductivity o; rock salt. 

Measurements of the thermal condv.-tivity of rock salt as a function of tem-
^ irc are shown in klgure 4. 'The measurements by Ballard,, McCarlhj--, and 
il 1 (^95°) are on synthetic cryslais, the remainder are on natural material. 
1 rt is a tendency for the results to be concentrated about the curve represent-

hc measurements of Birch and Clark (1940). T h e two values tha t fail well 
K̂  this curve are probably erroneous. Most of the points above the curve 
I ent measurements on single crystals, and their greater purity and perfection 

r ccount for the higher cond uel ivi ty. 
ll we ignore the measurements made on artificial crystals and those which 

r to be alTected by exjjerimejilal error, the results shown in J'Tgure 4 su"-
hat Ihe conductivity of rock salt is about r3 ' at a icmiierattire of 20 lo 
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30°C. '.Ihe only ]:>eri.inent vtilues that depart, widely from this figure are those of 
Benfield (1939) and. Coster (1947). Both of these measurements were made on 
natural rock salt « i th appara tus of prove.n reliability. I t appears that rock salt 
may have a thermal conductivity considerably higher ihan 13, but on the basis 
(if present data such values must be cojisidererl cxceplional. We adopt 13 as the 
conductivity of rock .s;ill, with an eslim.aled uncertainty of ten j)ercent. 

Condnclivily oj A tihydrile. 

j\leasiirctnents of the conductivity of massive anhydri te rock are given in 
table 1. Specimens from the Loctschberg Tunnel in Switzerland and from'the 

.cap rock of a Gulf Coast salt dome gave fairly consistent results, but these sam-
])les were exceedingly pure, and their densities approached that of single crystals 
of the mineral. Specimens with porosity or containing small ainounts of gypsum 
sliould have lower conductivities. This may account for the difference between 
Coster's (1947) results and the other values given in table i . We adopt a value of 
13.5 for the conductivity of pure anhydrite rock. 

'T.\BLE t -

TtiERM.vL CONDUCTIVITY OF .ANHYDRITE 

Localitv 
Numljcr 

of 
Samples 

Mean 
Conductivity 

(cal/cm sec°C.) 

-M can 
Density 

(gm/cm') 
Authoritv 

l.oelschberg Tunnel 
.Sivitzcrland 

Masji(bi-.Sulaiman 
Iran 

Cap'Rock 
Gulf Coast 

Potash Mines 
Carlsbad, New -NTcx. 

(with n-iinor halite inclusions) 

1 3 . 4 l o . 3 X 1 0 -

I 1 . 7± 1,2 

2 . p i 

13.7 + 0 . 1 

12.9 + 0 .2 

•93 

2.,S2 

Clark & Niblcit 
, (in press) • 

Coster (1947) 

Present '•. , 

Present -

New Conducii'oiiy Dala. -V 

The results of measurements of conductivity made for this study are co!> 
lected in table 2. The rocks from New ,]\fexico were kindly supplied by;^!'-. 
Charles L. Jones of the U. S. Geological Survey. These specimens were from thr 
Rustler and Salado formations, and were chosen because of lithology rather thsB 
stratigraphic position. The measurements were made with the apparatus.jde-
scribed by Birch (1950). - ' 7 3 

I t appears from these data that the presence of .small amounts of impuriut* 
has little effect on the conductivity of rock salt. Polyhalite is a poor conductor, 

' Values of conductivity will henceforth be written as numbers with units io~'cal/cm seC's"-
understood. ruJir; 

and our single sample of shale has a rather low conductivit}' for this type of rock. 
One specimen of dolomite has a conductivity of 10.6 compared with a mean 
value of 8.1 found by Birch and Clark (1945) for three samples from Crane 
County, 'Pe.xas. 

Condnclivily oj Oilier Sediments. 

tjnce the heat flow in a well is found by means of the gradient in the salt sec
tion and the adopted conductivity of rock salt, it is possible to find the mean 
conductivity of other rook units by dividing the heat flow b}' the gradients ob
tained in other parts of the well. 'Phis provides a .rough test of the "reasonabil-
ity'-' of the heat Ilow. Measured values of the conductivity of shale range from 

. . . T A B L E 2. 

R E S U L T S OF N E W CoKDucTivrrv .^tE,\•KURE.\lE.^'rs 

37m3-M 

• I 

t .ocalily and Descriplion Conduc t iv i ty 
(cal /cm sec °C.) 

Density 
(gm/cm--') 

Samples from Core taken near Carlsbad, New Mexico 
.'Vnhydrite wilh ca. 30 percent halite 
.•Vnhydritc with ca. 5 percent halite 

Halite wilh ca. 5 percent polyhalite 
Halite wilh ca. 5 percent clay 
Polyhalite 

Dolomite 
Salt Samjiles from Oklahoma (?) 

Poljcrystalline salt 

Single crystal of s.alt 

Permian basin 
Black shale (lower Permian) 

Cap Pock, Gulf Coast 
.Anhydrite. 

, 1 3 . 4 x 1 0 - 3 
13-2 
12 .a 
12.7 
12 .8 
12.7 
3-7 
3^7 . 

J O , 6 . 

1 3 0 

J 2 . 5 

• 3 . 9 

2 ,49 
• 2 . 9 2 

2 . S 1 

- . 7.̂  
2 . 1 1 

2,oS 
2.76 
2.76 
= .65 

2 . i g 

2 . 1 7 

2 . 1 7 

2.41 

1 3 • o • 

13.8 
13 • 5 

= •93 
2 .93 
2.92 

^bout 3.0 to 5.0, for sandstone from 4.8 to 8.1, limestone 5.0 to 7.3, and dolomite 
•'5.1 to I3-.2. (These data were taken from Birch e t a l . , r942;. ^lossop and Gafncr, 
1951; Bullard and Niblett, 1951; and Birch and Clark, 1945.) 

We expect that the mean conductivity in an interval, as calculated from the 
gradients, should be in reasonable agreement with the figures given above. For 
heterogeneous sections a weighted mean conductivity mus t be used. For laj'ered 
focks the appropriate formula for the conductivity of a heterogeneous interval is 
i i K = X'Wi/Ki, where A" is the mean conductivity in the interval, Ki'is the con-

i - . 

'luctivity of the /th homogeneous bed, and w; is the ratio of the thickness of the 
'111 bed to the thickness of tbe entire interval. This formula is analogous to tha t 
Used for calculating the resistance of electrical resistors in series. 
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!J J:.. .\l-.i\ . M E X l L u 

HK/\'r FLOW 

Geothemial gradients, assumed conductivities in the. evaporite section, and • 
resultant values "of the heal flow are collected in table 3. With i.i X io-« cal/cm^sec 
for the heat flow in the Gulf No. 1 Northrup well, the conductivities given in 
table 4 are found for other strata in the well. 'The values for the clastic rocks are 
in reasonable agreement with ihe measured values mentioned in the preceding 
section, but the Castile anhydrite has a lower conductivity than that found for 
pure anhydrite rock. This discrepancy is presumed to be due to laminae of calcite 
which occur throughout the Castile formation. According to Adams (1944) the 
anhydrite layers are clraracteristically two or three times as thick as the calcite 
layers, and there are also beds of pure anliydrite up to several feet in thickness 
scattered irregularly through the section. We assume the calcite layers to have a' 

TABLE 3 

GKADIENTS. CONDUCTIVITY, AND HEAT FLOW IN WEST TEXAS, AND I^IASTERN NEW MEXICO- "' 

Well N a m e 

Keeves Co., 'I'ex. 
Gulf No. I Nor thru i ) 

Regan Co.. 'Te.v, -
Big Lake-University 

;. ^°3 
- 1 0 6 

•:' n o 
1 1 2 

1 1 5 
i i H 

• 1 1 9 . 

. I 2 4 -

, 1 2 s 

' 1 2 6 . 

1 2 7 
. t ) 'Reil lv-Slack.Owen-Universi ly N o . i 

Geothermal 
Gradient in 
l^A-ai>orites 
(^C./km) 

*S,29 

• " ' i ) . 0 0 

- 8. So 
9-S4 
9 - 1 , 1 

*7.59 -
*7.94 -
-',S.3i 

•S.S 
S 3 • 

•t:Q - . 

9 • 74 

Conducl iv i lv 
(cal 1/cm sec °C) 

1 3 X 1 0 - ' 

1 3 

i 3 

1 3 

1 3 

. 1 3 

1 3 

1 3 

1 3 
1 T, 

1 3 

1 3 

1 3 

H e a t Flow 
(ca l /cm' sec) 

. * i . i X i o - * -

* i . 2 • ; • ; / • 

I . I . '.'.: , 

1-3 ' : 7 . 
1 . 2 

» i . o ' ^ \ / -

• I . I •' -

* r . i 

* r . i . ' ' \ 

^ • 3 y- .. 

M. 

:; 
X 

1 
"A. 
*7 

v̂i 

• i l 

- : ' • • ; 

• •4 

ll 
7p, 

•n 

t-i«. 

llpton Co., 't'ex. 
I^onnellv and Gerke No. i 

Midland Co., Te.<:. 
Standard Potash No. Test 

' \S. 20 

9^4 

Eddy Co., New Me.xico 
S.andburg and .Mills No. i 
Superior No. i Community 
New Mexico Producers & Ixcfiners No. 1 Bluebird 
.Marland-Ohio No. i Workman 
Getty No, 7 Dooley 

Lea Co., New Mexico 
Cap Iiock Oil and Gas No. i 

1 0 . 

1 0 , 

7 • 

-*7. 
*8 

27 
1 2 

25 
,70 
. 0 2 

9-P) 

-13 

I I . S 

n.s 
13 
13 
I J 

13 

• • 1 . 2 

1 . 2 

o.y 
• » i . o 

' * T . O 

•r ^7'. 

7-'77k 
• • i - p P ' 
- •• ;-• ' - - . 

. ' < ,'A -

• - • - • . . 

' • " ^S 
• - i ^ ' 

-"•"'^S. 
- - . • % ! ' 

• -. . T ^ 

-''iS^ 

. .#e 
. . - • • m 

. 2 (? ) ' 

* Reli.able vaUics. 
1 .-NnhYdritc^ 

' • - M 

conductivity of 7 and the anhydrite r3.5. If the section consists of 30 perci 
calcite, its mean conductivity is T0.4; it is ir.4 if calcite layers make up 20 percc 
of the section, .'\grcemcnt with the value of ir .8 calculated from the gradients 
obiained by assuming about 15 percent calcite in the anh^alrite. We adopt a cc 
ductivity of 11.8 for the Castile formation in order to estimate the heat flow 
some of the wells in New Mexico which encountered no thick salt section. 

In the Big Lake field the coitductivity of the beds above the salt was calculat 
from the gradients by taking the heat fiow to be equal to the mean of the rclial. 
values in the salt section ( i . iXio"" cal/cm-sec). 'Phe beds above the salt have 
mean conductivity of 7.4, which is reasonable for ;i sequence of cl;tslic rocks. 

'I'ABLE 4 

CONDUCTIVITIES IN THE GULF No. i. NOKTIIRUP WELL 

Interval Conductivity 
(cal/cm sec °C.) 

Red Beds above the Rustler 
Shale tdjovc tlic salt 
Anhydrite 
Shalej- sand (Delaware .Mtn. Gp.) 
Sand\' shale (Delaware Attn. Gp.) 

4 . 9 X 1 0 - 3 
4-7 

I I . 8 
6.7 
5-^ 

'Phe mean value of the beat flow in the reliable wells in New Mexico i; 
i.iXio"' ' cal/cm-sec, but the heat flow in wells drilled through salt is system 
atically lower than that found in the anhydrite. Our value of the conductivit} 
of the anh_vdrite may be too high, but until an opportunity for a detailed study ol 
the conductivity of these rocks presents itself, the question must remain unsettled 

In all .of the places e.xamined the heat flow is found to be close to i.iXiQ-'' 
cal/cm-sec. 'Phis value is lower than the value of r.4Xio-5 found b}-Richardsor 
and Wells (r93r) in New Mexico, and considerably lower than the value 2.oXto"-' 
found by Birch and Clark (1945). The former result is based on a conductivity oi 
anhydrite of 12.3, and Richardson and Wells give no source of this value. 'Phe 
heat flow found by Birch and Clark was obtained from gradients in the Big Lake 
University i-B well, and measured conductivities of rocks from wells in Upton 
and Crtine Counties, Texas. 'Phey found a gradient of 24°C./km between 2,500 
and 6,500 feet, which is below the evaporite section. They assumed that the rocks 
in this interval were represented by samples of dolomitic limestones from the 
v̂ells further west. These samples are not representative of the lithologies en

countered between 2,500 and 6,500 feet in the Big Lake field, although they are 
probably of the same age. From'the driller's log of this well (Hennen, 1929), the 
focks in this interval are estimated to be: 7 percent sand, 5 percent anhydrite, 
46 percent shale and silt, and 42 percent limestone and dolomite. Assuming con-
(hrctivities of 6 for the sand (which contains some shale), 3 for the shale, 13.5 for 
the anhydrite, and 8 for the carbonates, we find.the mean conductivity in this 
'iitervtil to be 4.5. It is likely that in some cases limestone was mistaken for dolo-

-, .•..--k^t^-.', 
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mite in the driller's log. If we assume that all of the rocks logged as carbonates 
are anhydrite with conductivity 13.5, the mean conductivity in the interval is 
found to be 5.0. The resulting heat flow is i.r or 1.2X10"''' cal/cm-sec depending 
on the assumed conductivity. The close agreement between this value and that 
obtained front the salt section is fortuitous, for driller's logs are not reliable in
dices of lithology and the values of conductivity that we have adopted are no 
more than guided guesses. Nevertheless the result shows that the heat flow of 
2.0X10-^ found by Birch and Clark is improbably-large, and that there is no' 
serious disagreement between the heat flow in this part of the well and that in the 
salt section. • 

The gradient below 7,000 feet in this well is greater than 34°C./km (Birch-
and Clark, T945). According to the driller's log the rocks below 7,000 feet are 
mainly carbonates, and such a high gradient is unexpected. We'must conclude 
that either the temperatures are in error or the carbonates are extremely porous 
limestones of low conductivity (ca. 4). If the conductivity of the limestones were 
as high as 7, the heat flow would be about 2.4X10"'' cal/cm-sec. This requires 
that the conductivity of salt be about 29, which seems impossible. 

CONCLUSIONS 

On the basis of present data we conclude that the heat flow in West Texas and 
eastern New Mexico is r . i + o.r Xro""^ cal/cm-sec. More accurate studies will be 
necessa,ry if changes in heat flow from place to place within this region are to be 
established. The most serious error affecting our results arises from the lack of 
measured values of the thermal conductivity of the rocks in which the tempera
tures were measured. Our estimated uncertainty of ten percent should be suf-

' ficiently generous, but our results are subject to revision should future measure
ments prove our adopted value of the conductivity to be in error. -,.' '' • 

There is a definite correlation between geothermal gradient and lithology in 
regions in which formations of contrasting thermal conductivity are found. This 
correlation is best demonstrated by continuous temperature logs; measurements 
of temperature at isolated points cannot reveal abrupt changes of gradient. The -
low gradients in thesalt sequence in the Permian basin persist over-a large area; 
the "coolness'- of the rocks in this region is due to the high conductivity .of the 
evaporites. •,,•••-. 

It is fruitless to attempt to interpret temperature-depth curves without regard 
for lithology. In this connection we are faced with a paradoxical situation, for a 
preponderance of data on underground temperatures comes from wells for which 
there is no modern lithologic control. Our knowledge of heat flow could be greatly 
enhanced by modern data on both temperature and conductivity from a relatively 
small number of oil wells. It is tobe hoped that opportunities for new measure-

. ments of these quantities will be recognized by geologists in charge of drilling, 
and that continuous temperature logs, as well as adequate cores from the loggW 
section, will become available in the future. '33'- ' -

. • ' f i t - i 
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Ki' 

gs i iy ©̂  ni^ 
f . • 

; AREA \ 
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Far west Texas and south-central New Mexico contain 
eight areas of Precambrian exposure. Samples from twenty-
five wells drilled to basement aid in the correlation of the 
outcropping units. Twenty-four new isotopic ages have 
been determined from outcrops and from subsurface 
samples. Four periods of activity can be defined on the 
basis of this and previous work. The oldest rocks exposed 
are in the San Andres Mountain trend. These largely gra
nitic rocks are 1350 m.y. (million years) and older and 
represent the basic framework into or onto which younger 
rocks were intruded or deposited. The best age obtained for 
the Carrizo Mountain Group in the Van Horn area is 1240 
m.y., based on a rather indistinct whole rock isochron from 
metarhyoUtes. These rocks were later metamorphosed at 

INTRODUCTION 

Far west Texas and south-central New Mexico contain 
eight areas of Precambrian exposure, ranging from the few 
acres at Bent Dome in Otero County, New Mexico, to more 
than one hundred square miles (260 square kilometers) 
around Van Horn, Texas. In addition, samples from 
twenty-five wells drilled in search of oil and gas are avail
able for study in the area surrounding the outcrops. We 
have assembled information from the recent literature on 
these areas, determined an additional twenty-four isotopic 
ages both from surface and subsurface samples, and 
attempted to synthesize a workable geologic history and a 
t>asement geologic map of the area. Although certain parts 
0' the history are imprecisely defined, a remarkably con
sistent evolution and correlation between outcrop and 
subsurface rocks can be made. 

We first will describe each outcrop area and present the 
Jl̂ w isotopic ages; then we will examine the information 
'fom the subsurface, and finally we will use these data in 
'ormulating a geologic history. 

FRANKLIN MOUNTAINS 

The work of Harbour (1960) in the Franklin Mountains 
"'Tunarized previous studies as well as adding much signifi-

about 950 to 1000 m.y. The granite at Pajarito Peak, Otero 
County, New Mexico, yielded an age of 1170 m.y. and 
appears to be a restricted basement rock type. The 
Castner—Allamore carbonate rocks and the Hazel—Llanoria 
sandstones and shales, together with their subsurface 
equivalents, were deposited over a large area. This deposi
tion was accompanied by basalts and diabase injection. 
Granite and rhyolite in the Franklin Mountain area and to 
the east were emplaced and injected essentially contempo
raneously at 950 m.y. This igneous activity is the youngest 
recognized in the Precambrian of this area and caused the 
metamorphism of the slightly older clastic and carbonate 
sedimentary rocks where in contact. 

cant original data. His work outlined four major strati
graphic units with an aggregated tlrickness in excess of 5000 
feet (1520 meters). In addition, McAnulty (1967) studied 
the three lower units in considerable detail. Although the 
conclusions reached here do not wholly agree with 
McAnulty's his descriptions are the best to be found. 

The lowermost unit is the Castner "Limestone." The 
base is not exposed, yet 1100 feet (335 meters) of marble, 
diabase, and related hornfels have been measured by 
Harbour in the Fusselman Canyon area. The term limestone 
does not seem appropriate for a rock characteristically 
carrying a variety of metamorphic minerals, including 
garnet, tremolite, diopside, and epidote. Therefore, we 
recommend changing the name to Castner Marble. 

The lower part is characterized by white to gray or green 
carbonates showing delicately preserved structures in
cluding stromatozoan-like algal heads. These carbonates are 
interbedded with dark, fine-grained diabasic rocks and 
biotite argillites. The two are very difficult to distinguish in 
the field. The lower carbonate beds are dolomitic and in 
some instances almost pure dolomite. The basal unit must 
have contained only a little quartz; otherwise, the dolomite 
would have reacted with it to form more abundant diopside 
and tremolite. 

The upper part was called a hornfels by Harbour. The 
carbonates were originally considerably less pure than in 
the lower intervals. The diversity of metaniorphic minerals, 
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including an abundance of garnet, is evidence of a substan
tial clay mineral content. Quartz grains as relicts are 
common, and the rock is considerably less dolomitic in 
general, as shown by analyses reported by Harbour. Edge
wise conglomerates are common near the upper part, as are 
a wide variety of abundant microstructures. "The uppermost 
part contains structures that are here interpreted as soft 
sediment deformation. The unit as a whole is lacking in any 
major schistose development. The sedimentary rock appears 
to have been converted to hornfels without attendant 
shearing. 

The Mundy Breccia overlies the Castner Marble. It varies 
from 0 to 250 feet (76 meters) in thickness. Harbour inter
preted this unit as basaltic fragments, in a "fine, dark-gray 
matrix resembling indurated rnudstone." McAnulty inter
prets it as a basalt flow breccia. The petrography of this 
unit is not straightforward. The basaltic fragments are 
altered but only incipiently metamorphosed with a well-
defined relict igneous texture. The matrix is not uniform 
but is composed mostly of altered feldspar, chlorite, actino
lite, and lesser biotite and tourmaline. The suggestion is 
that the matrix is closely related to the basalt itself. Aside 
from blocks of Castner Marble in the lower part of the 
Mundy (reported by McAnulty), no material other than 
basalt has been found in the breccia. The matrix occupies 
only a small part of the total volume. We interpret the unit 
as a surface flow that extruded on a fioor of soft Castner 
carbonates. Whether this was a surface or submarine fiow 
breccia cannot be resolved with the available evidence. The 
soft sediment deformation in the Castner Marble is thus 
ascribed to differential loading by the basaltic debris. The 
appearance of the breccia has been altered by later meta
morphism, by intrusive granite, and probably by trapped 
solutions from the Castner carbonates streaming along 
breccia zones. 

Stratigraphically overlying the Mundy Breccia is the 
Llanoria Quartzite. The unit is composed of approximately 
2600 feet (795 meters) of quartzite, siltstone, and shale. 
The lower part is mostly a rather pure quartzite containing 
only a minor amount of microcline. The upper part is sepa
rated from the lower by a granite sill. Harbour describes the 
upper part as "Sandstone, siltstone, and shale in thin beds 
which form brown-weathering slopes." 

Overlying the Llanoria Quartzite is a sequence of as 
much as 1400 feet (425 meters) of rhyolite flows. This unit 
is here named the Franklin Mountain Rhyolite simply 
because this is what workers in the area call it. 

The rhyolite generally carries sodic plagioclase and 
perthite phenocrysts in a groundmass of delicate devitrified 
quartz-feldspar. Quartz phenocrysts, where present, are 
abundant. Certain samples are poor in quartz and probably 
approach a trachytic composition. Locally, the rhyolite is 
converted to a hornfels by granite intrusion. This is particu
larly common in some areas on the western slopes. 

Flow structures are difficult to find in place, although 
strongly banded types are easily found as boulders in 
stream beds. The general feeling, although difficult to 
demonstrate, is that the rhyolite is at least roughly con
formable with the underlying sediments. 

The Red Bluff Granite intrudes the entire Precambrian 
sequeiice; In addition, McAnulty reports an older micro-
granite porphyry in the Fusselman Canyon area. The 
microgranite is intrusive into the Precambrian sedimentary 
sequence, mostly as sills. The microgranite is in turn in
truded by Red Bluff-type granite. The granites examined in 
this study were mostly medium- to fine-grained, characteris
tically carrying only perthite as the feldspar. Some are 
quartz poor and contain a pyroxene, but most are highly 
quartzose with less than five percent femic minerals, 
common hornblende, biotite, and riebeckite. Textures vary 
from porphyritic and micrographic to even-grained and 
hypidiomorphic. The granites have petrographic character
istics of epizone instrusions and were probably emplaced at 
depths of less than one mile. 

Wasserburg et al. (1962) report K/Ar and Rb/Sr ages of 
880 to 1030 m.y.* on a variety of granitic samples. Two 
zircon ages were determined with 1095 and 1080 m.y. 
being the Pb207/Pb206 ages. A whole rock age of 990 + 50 
m.y. was reported on a sample of metarhyolite by 
Muehlberger et al. (1966, p. 5415). We have determined ten 
Rb/Sr ages on whole rocks and feldspars from granites and 
rhyolites (table 1). We did not find any systematic differ
ence in the ages of the granite and rhyolite and have 
grouped the two to obtain an isochron or "best" age. The 
determinations fall very closely along an isochron of 953 + 
13 m.y. with an initial ratio of 0.7081 ± 0.0010 (fig. 1). 
Two of the whole rock rhyolites fall below the line, but the 
other whole rocks and feldspars are close to the isochron 
age. The apparent low ages from the whole rocks are 
probably caused by minor alterations in the groundmass, 
because feldspars separated from the same specimens give 
higher ages. 

We believe the sedimentary units were deposited in 
quick succession, soon became covered by rhyolite, and in 
the same time interval were intruded and metamorphosed 
by Red Bluff Granite. The granitic igneous, activity took 
place at about 953 ± 13 m.y. The association of synchro
nous rhyolite-granite is common throughout the southern 
United States. Muehlberger, Denison, and Lidiak (1967, p. 
2372-2373) drew attention to this relationship. 

A succession of lower Paleozoic sedimentary rocks over-" 
lies both the granite and rhyolite. Although the structure is 
disrupted, the Paleozoic sequence' appears to be only 
disconformable with the layered Precambrian rocks. 

HUECO MOUNTAINS 

Several small hills of red granite are exposed beneath 
Bliss Sandstone (Cambrian) near the south end of the 
Hueco Mountains (King, 1935). Wasserburg et al. report an 
Rb/Sr age of 990 ± 60 on feldspar from the granite. The 
rock is a partly micrographic perthite granite, petrographi-
cally indistinguishable from the Red Bluff Granite of the 
* The Rb/Sr ages reported by Wasserburg et al. have been recalcu-/ 
lated using the 47 b.y. half-life, resulting in ages six percent lower/ 
than those using the SO b.y. half-life. 
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Franklin Mountains. The determined age is close to the 
isochron age of the Franklin Mountains and related rocks. 
We conclude that the granite exposed in the Hueco Moun
tains is related both in petrographic character and age to 
that exposed in the Franklin Mountains. 

PUMP STATION HILLS 

Masson (1956) described the igneous rocks exposed in a 
group of low-lying knolls, the Pump Station Hills, in some 
detaU. The dominant rock type is rhyolite porphyry, but 
some fine micrographic granite porphyry and other rock 
types are also present. Wasserburg et al. determined an 
Rb/Sr whole rock age of 960 ± 60 m.y. and a feldspar age 
of 1000 ± 40 m.y. on a rhyolite sample. These ages and the 
general petrographic character clearly relate these rocks to 
those in the Franklin and Hueco mountains. 

BENT DOME 

At a locality near Bent, Otero County, the Permian Abo 
Formation rests upon rocks of Precambrian age. Bachman 
(1960) named the structure ihe Bent Dome and described it 
in some detail as part of the Pedernal landmass. 

A light-gray quartzite is the principal rock type. In the 
sample examined in this study, the quartzite contained 
almost no lithic or feldspathic debris. No metamorphic 
minerals were seen and shearing is lacking. The quartzite is 
apparently intruded (exposures are poor) by a deep-red 
micrographic granite porphyry. No samples fresh enough 
for dating could be collected, even though there are pros
pect pits in the granite. The quartzite is considered equiva
lent to the Llanoria in the Franklin Mountains. The micro-
graphic granite, by analogy, is part of the 950 m.y. igneous 
activity common to the south. This is the most northerly 
encounter of rocks considered equivalent to the granite-
rhyolite sequence. 

Bachman reported cobbles of rhyolite, granite, and 
quartzite in the overlying Abo. This suggests that, at least 
locally, the Franklin Mountain Rliyolite was deposited this 
far north and was subsequently removed by erosion. An 
alternate but less likely explanation is that the rhyolite was 
derived from the Panhandle Volcanic Terrane in the 1100 
to 1200 m.y. range. 

PAJARITO PEAK 

The age of the granitic rocks at Pajarito Peak has been 
the subject of some disagreement. Thompson (1942) 
thought them Precambrian as part of the Pedernal land-
mass. Lloyd (1949) and Motts and Gaal (1960) argued for a 
Tertiary age, and the outcrop is so shown on the State 
Geologic Map (Dane and Bachman, 1965). 

Kelley (1968) recently described the geology of Pajarito 
Peak in detail; His conclusion is for a definitely Precam
brian age, based on field relations. Our laboratory pep 
formed the isotopic ages reported by Kelley, which 
demonstrate a Precambrian age. Kelley generally described 
the alkaline rocks and no r5sum6 is needed here. The 
samples we examined and dated from Pajarito Peak are of a 
riebeckite granite and associated syenite-quartz syenite 
pegmatite. The granite is composed, in volume percent, of 
38.0 perthite, 25.8 quartz, 24.7 riebeckite, 4.7 aegirine, and 
6.8 iron oxides and alteration material. The latter appears 
to replace a former femic mineral. The quartz is mostly in 
large, discrete, single crystals with local poikilitic inclusions 
of perthite and riebecktite. This texture gives the rock a 
porphyritic-like appearance. The syenite is fine-grained, 
actually a microsyenite, and is gradational with a quartz-
bearing pegmatitic phase. The rock is composed of perthite 
and common hornblende with lesser riebeckite, pyroxene 
(?) alteration material, rutile, apatite, and iron oxides. 
Quartz occurs only in the pegmatitic phase. 

At the suggestion of Frank E. Kottlowski, ages were 
determined on two samples from the controversial outcrop. 
Riebeckite from the granite yielded a K/Ar age of 1170 ± 
25 m.y. and coirunon hornblende from the pegmatitic 
phase an age of 1190 + 25 m.y. An Rb/Sr age of 1135 + 15 
m.y. was obtained from feldspar from the granite. 

Similar ages are not found elsewhere in this area. How
ever, to the east, a large volume of granite and rhyolite was 
injected and extruded during the period 1100 to 1200 m.y. 
(the Panhandle igneous activity of Muehlberger et al.). The 
rocks at Pajarito Peak are interpreted as a local extension of 
this igneous activity. 

The crystalline rocks are overlain by sedimentary rocks 
equivalent to the Permian Yeso and San Andres Formations 
(Kelley). Significantly, all Precambrian sedimentary rocks 
are absent, although they are demonstrably thick nearby. 
Either by nondeposition or later erosion, the thick sand
stones and diabase-basalt of the DeBaca Terrane are 
missing. This suggests that Pajarito Peak is and has been a 
structural high and is part of the Pedernal landmass. 

SACRAMENTO MOUNTAINS 

Three small outcrops of Precambrian rocks are found 
south of Alamogordo, Otero County, at the base of the 
Sacramento Mountains escarpment. Pray (1961) described 
80 feet (24 meters) of sedimentary section composed of 
quartzite, siltstone, and shales. These clastic rocks are cut 
by diabasic rocks, mostly as sdls. The Precambrian sedimen
tary rocks have an angular discordance of about 10 degrees 
with the overlying Bliss Sandstone. 

These rocks are similar to others found in a large north-
south band in south-central New Mexico (Muehlberger and 
Denison, 1964; Muehlberger, Denison, and Lidiak), the 
DeBaca 'Terrane. 
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tn SAN ANDRES MOUNTAINS 

... -y. 

The San Andres Mountains expose Precambrian rocks 
along an 85-mile (137- kilometer) north-south length. The 
sequence is complex and diverse. Kottlowski (1959) reports 

Red to gray granites, including roof-pendants of various 
schists and gneisses, and cut by pegmatite and diabase dikes, 

s;,| occur in the northern and southem parts of the mountains. 
From Sulphur Canyon to south of HembriUo Canyon a thick 
series of metamorphic rocks is exposed including mica and 
quartz-feldspar schists, quartzites, amphibolites, phyUites, 
talc schist, talc, and dolomite, intruded by diabase and aplite 
dikes and by small masses of granite. Foliation of the meta
morphic rocks along HembriUo Canyon strikes N. 30-45 W. 
and dips steeply westward. In places, this metamorphic series 
is truncated by a Ught-gray quartzite vvith bedding almost 
paraUel to that ofthe overlying Bliss sandstone; however, the 
quartzite is cut by 'pale-pink aplite dikes that are truncated 
by basal beds ofthe BLi.ss Sandstone. 

Kottlowski also notes the similarity of the quartzite to the 
Precambrian sedimentary rocks in the Sacramento Moun
tains and to samples from a well near Cloudcroft, Otero 
County. 

Four ages have been reported from the length of the San 
Andres Mountain trend (Muehlberger et al.). Potassium-
argon ages from micas range from 1350 io 1400 m.y., and 
one Rb/Sr determination on a whole rock yielded an age of 
130C) ± 70 m.y. In addition, two ages vitre determined on a 
core from the Sun No. 1 Bingham (Socorro County) oil test 
a few miles north of the north end of the Precambrian 
outcrops along the San Andres trend. This granite gneiss 
(described by Muehlberger and Denison) gave an Rb/Sr age 
of 1570 + 100 m.y. on microchne and a K/Ar age of 1350 
ni.y. on biotite. 

Clearly, this is a different type of Precambrian complex 
from that exposed to the. south in the Franklin Mountains. 
It is older and composed of a massive igneous-metamorphic 
complex. The igneous rock composition is dioritic to gra
nitic, considerably more diverse than the granite of the 
950-m.y. activity. iA:. 
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VAN HORN AREA 

The rocks in the Van Horn area have been the object of 
excellent studies by King and Flawn (1953) and King 
(1965). Our dating has substantiated their field interpre-
^tion and the following is taken largely from their work, 
•̂ c do differ in the interpretation of the origin of some of 
jne metamorphic rocks. What Flawn called meta-arkose is 
interpreted here mainly as metarhyolite. 

The area may be divided into two segments. The older is 
exposed in the Eagle, Wylie, Van Horn, and Carrizo 

mountains and tlie southern end of the Diablo platform. 
The Carrizo Mouniain Group is composed of quartzite, 
schist, phyllite, and marble overlain and intruded by 
metarhyolite and amphibolite. The exposed thickness in the 
Carrizo Mountains is reported to be as much as 19,000 feet 
(5800 meters) and does not appear to be repeated. In the 
Van Horn Mountains, the entire sequence is intruded by 
abundant pegmatite and is a higher metamorphic grade than 
the rocks to the north. The rocks of the Carrizo Mountain 
Group are separated from the younger rocks cropping out 
on the Diablo platform by the Steeruwitz overthrust. 

On the Diablo platform, the lowest unit is the Allamore 
Formation, composed of very thick marbles with inter
bedded phyllite, chert, and pyroclastic volcanic rocks. The 
Allamore is overlain by another thick but very different 
unit, the Hazel Formation, which is made up of coarse
grained conglomerate and sandstone. The Van Horn Sand
stone rests with angular unconformity on these older 
metasedimentary units and is of probable Late Precambrian 
age. Bliss(?) Sandstone overlies parts of these units in the 
Diablo platform area, but the Carrizo Mountain Group is 
overlain by Hueco Limestone (Permian). 

Wasserburg et al. determined a number of ages on rocks 
and minerals from the Van Horn area. There is considerable 
variation in the apparent ages, but the oldest center around 
1000 m.y. We interpret this to be near the time of meta
morphism. We have determined seven whole rock ages on 
the metarhyoUtes. Only one of these (No. 759) falls into 
the 1000-m.y. range; the others are distinctly older. The 
youngest sample is very muscovitic. The muscovite was 
formed during metamorphism and indicates that during the 
addition of water to form muscovite, a closed system was 
not maintained. A least-squares cubic fit of an isochron 
using the six older ages yields a best age of 1238 ± 65 m.y. 
with an initial ratio of 0.7002 ± 0.0058. The error is high 
and the scatter considerable (fig. 2). We are not confident 
that the determined age is actually the age of formation 
because of the scatter; however, it is clear the metarhyolites 
have an age of formation substantially older than similar 
rocks in the Franklin Mountains. 

A feldspar was separated from a rhyolite dike (?) that 
cuts the Allamore. This rock is unmetamorphosed and 
distinctly different from other rhyolitic rocks in this area. 
The determined age is 950 ± 14 m.y., identical to the 
Franklin Mountain rhyolites. 

Thus, the rhyolites of the Carrizo Mountain Group were 
formed at about 1250 m.y. and metamorphosed about 
1000 m.y. The faulting and deformation that thrust the 
Carrizo Mountain Group over the Allamore—Hazel se
quence is probably contemporaneous with the metamor
phism. A postmetamorphic dike (?) rock yields an age of 
950 m.y. 

Granite and rhyolite boulders reported in the Hazel 
Formation (King in King and Flawn, p. 84) have not been 
dated. These cannot be derived from the Pump Station 
Hills-Hueco Mountains, as suggested by King, because this 
terrane is too young. However, these granitic rocks could be 
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jjrived from the 1100 to 1200 m.y. terrane reported by 
Muehlberger et al. (p. 5422). The actual spread of ages in 
(he volcanic rocks in this 1100 to 1200 m.y. terrane does 
not preclude the possibility that the Carrizo Mountain 
pictarhyolite is related to some of those in the Panhandle 
«rea. 

Unresolved problems remain in the Van Horn area. 
Perhaps the most puzzling is the difference in general strike 
'of units in the Carrizo Mountain Group and those of the 
Hazel-AUamore sequence. This is best shown on King's 
(1965) map of the Sierra Diablo region. The dominant 
slnke direction north of the Steeruwitz Fault is nearly 
east-west; south of the fault it is about N. 60° E. There is 
an interval covered by Van Horn and younger units, and 
there could be a general wrapping around of units beneath 
the two to three miles of cover. 'The lineations in the meta
rhyolite appear to be closer to the structural direction 
found to the north of the Steeruwitz Fault. In any event, 
Ihe suggestion is that the Carrizo Mountain Group has 
undergone more than one period of major deformation. 
The area has been used as an example of major left lateral 
(Moody and HUI, 1956) and right lateral (Muehlberger, 
1965) fault. The arguments are based on geometry, and 
jpccific support for the contentions is sparse. 

SUBSURFACE 

Scattered wells drilled to basement lie within the study 
Ilea. Basement rocks from some of these wells have been 

, described (Flawn, 1956; Foster, 1959; Muehlberger and 
t̂ enison). Several basement rock units have been discussed 
•nd named by Muehlberger, Denison, and Lidiak. Much of 

' the discussion to follow is taken from these works, particu-
w'ly Muehlberger and Denison. 

, The oldest rocks in the subsurface are believed to be 
jquivalent, in part, to those in the San Andres Mountains. 

'Muehlberger, Denison, and Lidiak named these rocks the 
"wves Granitic Terrane. The rocks penetrated are granitic 
f composition but diverse in petrography. Granites and 
I'anodiorites, some with a well-defined gneissic fabric, are 

^ 'he most common rock types. The only age determined on 
\,wsement rocks of this terrane was from a biotite granite 

''Om the Humble No. 1 Huapache Unit oil test in sec. 35, 
' 23 S., R. 22 E., Eddy County. The biotite yielded an age 
^ '310 ± 20 m.y. and the feldspar 1350 ±m, 20 m.y. This 
JOnjpares favorably with the outcrop ages from the San 

ndres Mountains. It is believed that some of the gneisses 
?*y be substantially older (possibly 1600 m.y.), becoming 
?"amorphosed at about 1350 m.y. This unit is the basic 

niework rock, into which and onto which younger units 

M- *'* deposited or intruded, for much of southeast New 
«xico. 

reo granite and related pegmatite dated at Pajarito Peak 
..Present a basement rock unit that has not been drilled in 

study area. However, numerous basement weUs have 
iQ^ '̂f̂ ted petrologically related rock with the same ages in 

"eastern New Mexico, mainly in eastern Chaves and 

Eddy counties and Lea County. The unit is not yet named. 
The vast majority of the map area shown in Figure 3 is 

underlain by rocks of the DeBaca Terrane. In the north, the 
rocks are argillites and feldspathic quartzites with inter
bedded basalts and are intruded by diabase. However, 
beginning with a line running east-west through central 
Otero County, carbonate rocks become a commonly drilled 
rock type. 

The Turner No. 1 State in sec. 36, T. 25 S., R. 16 E., 
Otero County, drilled 2135 feet (651 meters) of altered 
diabase, talc-tremolite marble, quartz syenite, and micro-
graphic granite porphyry. Nineteen intervals were examined 
petrographically in the drilled sequence. The similiarity 
between this and the section exposed in the Franklin 
Mountains is remarkable. In the LeFores No. 1 Federal oil 
test, sec. 22, T. 21 S., R. 16 E., wollastonite marble has 
been described by Muehlberger and Denison. 

In southern Otero County and in Texas, the majority of 
wells penetrated rhyolite or micrographic granite. "The only 
age determined from these rocks is on feldspar from the 
Gulf No. 1 Burner State in Hudspeth County. This fraction 
from a micrographic granite porphyry yielded an age of 890 
± 20 m.y. The age is younger than expected and may be 
due to alteration in the feldspar. In any event, we interpret 
these granites and rhyolites as equivalent to those cropping 
out in the Franklin and Hueco mountains and Pump 
Station Hills. 

PRECAMBRIAN HISTORY 

The oldest rocks exposed in this area are in the San 
Andres Mountains where micas from igneous rocks yield 
ages of 1350 to 1400 m.y. A suggestion of rehct older ages 
of about 1600 m.y. is present, but how extensive these 
older rocks (later metamorphosed at 1350 to 1400 m.y.) 
are is not known. The metasedimentary rocks in this linear 
outcrop belt are not recognized in any of the wells pene
trating basement in this area. These older layered rocks may 
be equivalent to the sequence found in the Los Pinos-
Manzano mountains. The gneisses form the framework for 
aU younger Precambrian units. These younger rocks are a 
veneer of sediments with locally significant intrusions. 

To the south in Hudspeth and Culberson counties, the 
Carrizo Mountain Group was deposited and extruded. The 
exact time interval this took place is not so straightforward 
as might be hoped. Our best age of 1240 ± 65 m.y. on the 
age of extrusion of the rhyolite overlying sedimentary rocks 
shows they are significantly older than a comparable 
sequence in the Franklin Mountains. The former extent of 
this sedimentation and volcanic activity is not known, but 
it certainly extended considerably to the north of the 
present limited outcrop area. The inexactness of a best age 
for the rhyolite extrusion opens the door for speculation of 
its possible "real" age. The only other thick metasedimen
tary sequence fairly close at hand is that in the San Andres 
Mountains; this would require the rhyolite age to be 
lowered very significantly, probably ten or fifteen percent 

/ ^ ^ 



BASEMENT GEOLOGIC MAP OF 
FAR WEST TEXAS AND SOUTH 

CENTRAL NEW MEXICO 

9 5 0 M.y 

/ 

9 5 0 - 1 0 0 0 WY. 

~ I 2 5 0 M.Y. 

1350 MY 
a OLDER 

INDEX MAP 

EXPLANATION 

FRANKLIN MTN. IGNEOUS ROCKS 

OEBACA TERRANE 

GRANITE AND SYENITE 

CARRIZO MOUNTAIN GROUP 

CHAVES GRANITIC TERRANE 

O* WELL REACHING BASEMENT 
SEE APPENDIX 2 

FIGURE 3 

mr^m,... .w . . -, .̂  a r a B ^ a a IIMIIIIWllll<.liliHWJMiWJIIIIWI!BWII'r,t^^^^^^ lllllilWIIHilMIIII inr i i i i ll i .niMiTiriii- . i i i i i - . i—„; . , ' . , • " ' • ' ^ ~ ^ : ^'•'"''•^-•-^••r-;f'i;^-.-.,';ii^;,ilt-':i,^^ , i f ^ 
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Walso significant because all the younger F 
'gments of the DeBaca Terrane are absent. 

lat the least. On the basis of our experience and considering 
^ t h e data, we believe this unlikely. 
' ^ The isotopic ages determined on the rocks at Pajarito 
•flPeak in Otero County are interpreted to separate these 
Jf rocks from those surrounding them. No trace of the 1140 
•||to 1180 m.y. age or rock type can be found,in the sub-
?|surface surrounding the Peak. The age is common to the 
;i^east in eastern Eddy, Chaves, and Lea counties. We inter-
Spret this outcrop to be the westernmost known occurrence 
ij^of this rock age in southern New Mexico. The outcrop is 

Precambrian sedi-
whereas they are 

5|demonstrably thick nearby. Thus, by nondeposition or, 
l̂ ^niore likely, by erosion during the lower Paleozoic, these 
l^sediments are no longer present from this structural high. 
iP.Probably part of the Pedernal uphft affected sedimentation 
|€during Late Paleozoic time. 
| « The period of 950 to 1000 m.y. saw the last major 
J.'frPrecambrian activity. This is manifested in a variety of 
•Ĵ iways. The lowest stratigraphic unit that can be demon-
'j .jstrated is a carbonate rock sequence, the Castner—Allamore 
f4Marble. What these marbles rest upon or are underlain by is 
llfnot known, for the base is nowhere exposed. This thick 
vf|carbonate rock deposition was accompanied locally by 
.̂ ^diabase intrusions and basic volcanic rocks. The carbonate 
:̂ _rocks were followed by a thick clastic sequence of variable 
>.-*̂ composition. Pure sandstones, arkoses, shales, and conglom-
•|.icrates are found in the subsurface DeBaca Terrane, Hazel 
|5|Hormation, and Llanoria Quartzite. Diabases and basalts are 
SiXCommon in the subsurface DeBaca Terrane but are not 
jifound on the outcrop in the Hazel—Llanoria. Movement 
li'ijhad already begun in Hazel time, as evidenced by the 
A.|abundant clasts of Allamore in the conglomerates of the 
•̂'{Hazel Formation. This movement culminated with essen-

t0'ally synchronous igneous intrusions with pegmatite forma-
|| |ion. The movement led to the Steeruwitz thrust with the 
||v9'der Carrizo Mountain Group rocks and associated 
j;|')founger intrusions being ramped over the Hazel—Allamore 
;KdKquence. 
7M' ^9 thfi west in the Franklin Mountains, activity was far 
j,jless intense. Conglomerates present in the Llanoria are 
••^felatively minor. Widespread rhyolites were extruded, 
5S.;probably many of which were welded tuffs. The rhyolites 
Hi?!!^^^^ a cover for the.intrusion of comagmatic granites. 
T M p 'gneous activity was passive and relatively dry, as talc 
7<^ ^P.̂ ^^ or absent in the Castner but diopside is common. 
r7^ significant shearing component is not reflected in the 
•^ijiictasedimentary sequence; the rocks are simply converted 
^Hpliornfels. 
•̂ •̂ li> ^̂ ^ north, the rocks of the DeBaca Terrane were 
;;i}?'"8 deposited. These were mostly impure sandstones and 
,Jl'hl̂  with abundant diabase and basalt. Limestones are not 
'-^^"^''•ated north of a Hne through central Otero County, 
jMj"̂ "̂ Wy through nondeposition. North of this arbitrary 
f̂f<j.,.̂ ' the rocks are characteristically unmetamorphosed. 

g'-j; ^ reflects the absence of major igneous activity equiva-
?^le / ° '^^' ^" ^^^ Franklin Mountains. The exception is at 
f;i;i" .Ĵ ome where a quartzite similar to the Llanoria is 
^li'ruded • -fev 

P7 %.-H{.. -• 

by a finely micrographic granite. However, intru

sions do not appear to be common, and the rocks of the 
DeBaca Terrane are only locally converted to hornfels but 
not regionally metamorphosed. The Franklin Mountain 
granite-rhyolite sequence is easily separated from the other 
rock units on the basis of petrography and age; however, it 
is difficult to define in terms of areal distribution. It is 
shown on the basement rock map as a distinct area, but one 
should recongize that this represents only that part of 
Texas and New Mexico where the granite-rhyolite sequence 
is most likely to occur. Areas outside that shown may be 
covered by rhyolite or have breached granite intrusions on 
the basement surface that are Franklin Mountain equiva
lents. Conversely, areas within the mapped area may have 
Van Horn Sandstone covering the rhyolite or granite, or the 
rhyobte may be removed by erosion to expose the under
lying DeBaca Terrane. 

The period between 950 m.y. and the Cambrian was 
marked by some differential movement and erosion that 
exposed the more deeply emplaced granites. The amount of 
uplift,' folding, and faulting during this period is relatively 
small, as evidenced by the roughly conformable or mildly 
disconformable relationship between lower Paleozoic and 
the Precambrian layered sequences in the Franklin, 
Sacramento, and San Andres mountains. 

CONCLUSION 

This area, about 180 miles (290 kilometers) long and 
130 miles (210 kilometers) wide, is one of the best in the 
United States to show very close correspondence between 
scattered Precambrian outcrops and intervening basement 
control from drill holes. The basement evolution can be 
developed using petrography and geochronology, though 
not so precisely as might be hoped in every instance. We 
believe any vagueness can be resolved by further, detailed 
work. The two main problems not resolved to our satis
faction are the possible "real" age of extrusion-deposition 
of the Carrizo Mountain Group and the complex San 
Andres Mountain Precambrian sequence, about which very 
little is known. 
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TABLE 1. Rb/Sr AGES FOR SAMPLES IN FAR WEST TEXAS AND SOUTH-CENTRAL NEW MEXICO (cont) 

NO. 
FRAC
TION 

Rb 
(ppm) 

St 
(ppm) 

Rb/87 
Sr86 

Sr87 
Sr86 AGE 

'•770F 

T064F 

1063W 

1065F 

830F 

739W 

118.5 

929.1 

263.7 

442.3 

446.5 

22.4 

218.7 

127.6 2.68 0.7475 990±50 

788W 

789W 
789F 

126.1 

179.4 
375.7 

145.77 

21.5 
21.2 

2.50 

24.1 
51.2 

0.7420 

1.032 
1.430 

915±50 

905±20 
950+15 

11.1 

15.7 

2.67 

241.4 

48.5 

477.5 

27.1 

22.9 

22.3 

47.6 

28.0 

4.060 

1.407 

7.378 

1.394 

935+15 

970+20 

980±15 

1066W 
1066F 

216.5 
323.5 

26.1 
55.1 

23.9 
16.9 

1.030 
0.9452 

910±20 
940±15 

970+15 

VAN HORN AREA 

1.132 1040+40 

28.4 1.137 1040+40 

ROCK TYPE AND LOCATION 

Quartz syenite, pyroxene bearing. 
Dam spillway at base of Fusselman Canyon 

Rhyolite porphyry. Middle part of the Franklin 
Mountain Rhyolite in Fussehnan Canyon 

Rhyolite porphyry. Upper part of the Franklin 
Mountain Rhyolite on western dip slope opposite 
Fusselman Canyon 

Granite. East of Tom Mayes Park at prospect pit 
in narrow part of Canyon 

Metarhyolite porphyry. East of Tom 
Mayes Park east of sample 1064 

Granite. McKeUigon Canyon about 1000 m 
from end of road on southwest side of road 

Metarhyolite porphyry. McKeUigon Canyon near the 
end of the road at head of canyon 

Granite. Tin Mine locality about 2 miles 
north of North Franklin Mountain 

Metarhyolite porphyry. Carrizo 
Mountains 3800' N 30° 02'30" N 

5500'W of 105°55'W. The sample is 
Iiighly muscovitic 

:•.,-

74IW 157.5 36.8 12.4 0.9381 1290±60 Metarhyolite porphyry. Carrizo Mountains, 
4 1 0 0 ' N 31°82' 30" N, 7200'W of 105° 55* W 

744W 

74 8F 

758W 

75 9W 

178.1 

326.0 

168.3 

122.3 

49.7 

38.5 

39.3 

80.8 

10.4 0.8997 1290±80 

24.4 1.051 950+15 

12.4 0.9275 1240+60 

4.36 0.7793 1220±200 

Metarhyolite porphyry. Carrizo Mountains, 
Gifford-HiU Quarry 8500 'N 30° 02' 3 0 " N , lOOO' W 105° 57' 5! 

RhyoUte porphyry. Sierra Diablo, IOOSO'N 30° S', 
3800'E 105° 2'30" W. The sample is related to 
Franklin Mountain samples and is a dike in the 
Allamore Formation 

Metarhyolite porphyry. Carrizo Mountains, 

Metarhyolite porphyry. Carrizo Mountains 
same location as 758 

10 
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TABLE 1. Rb/Sr AGES FOR SAMPLES IN FAR WEST TEXAS AND SOUTH-CENTRAL NEW MEXICO (cont) 

33.4 

137.7 

;• 600F 372.7 

• f f . -
I : • - • ! 

5 ; 607F 
7 7 607B 

7 *F= feldspar 

y 7 

P 
P 
p. 

f 
'''.^'. 

& • • ' p r 

07' 
: liV- r 
• • * • - -

•.By>' 
if}.-. 

'%.., 

p^ 
p'.. 
'Mr\. 
}S*''-

m,-~ 

Sr 
(ppm) 

43.3 

38.6 

Rb/87 
Sr86 

Sr87 
Sr86 AGE ROCK TYPE AND LOCATION 

2.23 0.7520 1640±450 Metarhyolite porphyry. Wylie Mountains, 
location C-5 on the map of Flawn (in King and Flawn, 1953) 

10.3 0.8753 1140±100 Metarhyolite porphyry. Wylie Mountains, 
same as 761 

9.96 400.3 

44.3 24.3 

PAJARITO PEAK 

7.472 1135+15 

SUBSURFACE 

1.008 840±15 

Riebeckite granite. Pajarito Peak, on boundary 
of sections 25 and 26 12S-15E, Otero County, New Mexico 

. Micrographic granite. Gulf No. 1 Burner State, 
Hudspeth County, Sec. 14. Blk. 19, 
PCL Sur., core at 9222' 

263.2 249.6 
634.8 11.7 

3.04 0.7674 1350±30 Granite. Humble No. 1 Huapache, Eddy 
156.7 3.767 1310+20 County, 35-235-22E. Core at 12616' 
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TABLE 2. K/Ar AGES FROM AMPHIBOLES AT PAJARITO PEAK, OTERO COUNTY, NEW MEXICO 

SAMPLE 
NO. 

SAMPLE 
WT(gms) 

PERCENT 
K 

Ar40* 
MOLES 
XlO-9 

Ar40* 
Ar40 

TOTAL AGE 

AGE 
(m.y.) 

-950 

950-1000 

FRANKLIN MOUNTAINS 

GRANITE 
RHYOLITE 
LLANORIA QUARTZITE 

MUNDY BRECCIA 

CASTNER MARBLE 
1250 

VAN HORN AREA 

VAN HORN SANDSTONE 
GRANITE AND PEGMATITE 
RHYOLITE INTRUSIVES 
HAZEL FORMATION 
POSSIBLY REPRESENTED BY 
BASIC VOLCANIC ROCK 
IN THE ALLAMORE 
ALLAMORE 
CARRIZO MOUNTAIN GROUP 

ROCKTYpg.:>n 

SUBSURFACES 
LITHOLOGYf 

'H 

tH GRANITE 
RHYOLITE * 

QUARTZITE-I 

DIABASE W 

MARBLE f 
SCHIST I 

f 
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APPENDIX A 
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ANAL YTICAL PROCEDURES 

The strontium measurements were determined on a 13-inch radius, 60-degree magnetic sector, 15.8-inch radius 
91 -degree electric sector, second order double-focusing mass spectrometer. *' 

The rubidium measurements were made on a symmetric 6-inch, 60-degree, single-focusing Nier-type mass spectrometer 
Separate strontium measurements were made on spiked and unspiked aliquots. The unspiked strontium 87/86 measured 
ments were normalized to Nier's value of Sr**/Sr = 0.1194. Separations were made on an ion-exchange column and 
identified by using Sr** and Rb*' tracers. The analytical precision based on replicate analysis is estimated to be + 07 
percent for isotope ratio measurements and ± 1 percent for both Rb and Sr concentrations. Our results compare favorably 
with pubUshed standards (see Lanphere and Dalrymple, 1967). 

The argon measurements were made on a 4.5-inch Reynolds-type mass spectrometer. The samples were fused by 
induction coil heating in tungsten or columbium crucibles and purified through (1) dry ice, (2) copper oxide at 600°C. (3) 
hquid nitrogen, and (4) calcium at 900°C and then absorbed on charcoal at liquid-nitrogen temperature in a break seal. A 
typical blank is about 10 ~* 'moles of atmospheric argon; the best are about 4 x 10 ^^ moles. 

The constants used to compute the ages are 

• : H 

P 

m 

•Vyrs 
= 0.283 gm/gm Rb 

X(j, = 1 . 4 7 x 1 0 R b " 

R b " 

K"" Xj = 0.585 X 1 0 - ' V s 

X^ = 4 . 7 2 x l 0 - ' 7 y r s 
= 1.22xl0"^gm/gmK. K' 40 
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APPENDIX B 

, j | The following are brief summaries of samples drilled to 
,'i'basement in the areas shovvn in Figure 1. The wells are 
i|numbered within each county. The numbers in New Mexico 
f̂ are the same as those used by Foster and Stipp (1961). The 
|Texas numbers follow Flawn with additions for newer 
Iwells. 

granites of the Red Bluff (ype. However, petrographic 
similarity prompts us to consider it equivalent to the gran
ite in the Hueco and Franklin mountains. The age is pos
sible too low because of alteration in the feldspar. 

CHAVES 34 

glCULBERSON 1 

MCosden No. 1 Cockrell, sec. 7, blk. 80, PSL Survey. Cut-
Stings at 3210 to 3356 ft. The rock is fine-grained biotite 
Ifgranite gneiss, most of which is composed of microcline, 
?^#plagioclase, and quartz in a granoblastic mosaic varying in 
S ĝrain size. Fresh olive-green biotite books show a high 
If.degree of preferred orientation parallel to grain size band-
i..|ing. It is interpreted as a metaigneous rock of granitic 

§"composition. Possibly, it is equivalent to the metarhyolites 
of the Carrizo Mountain Group, but petrographic evidence 
is unclear. In any event, the rock is interpreted as being 

ifrelated to the Carrizo Mountain sequence. 
m 
9 
EEL PASO 1* 
m 
Wones No. 1 Sorely, sec. 17, blk. 5, PSL Survey. Flawn (p. 
^155) reported a quartz diorite in cuttings from 2213-20 ft. 
SThe descriptions suggest a rock similar to some found as 
plintrusions within the Castner Marble, but certain differ-
pegences are apparent and no definite correlation can be made. 

Humble No. 1 State N, 35-14S-17E. Muehlberger and 
Denison described five intervals from 2610 to 4010 ft. The 
well penetrated a sequence of quartzite, arkose, and olivine 
basalt, which comprise part of the DeBaca Terrane. 

CHAVES 384 

Magnolia No. 1 Turney, 23-14S-22E. Four intervals from 
4920 to 5340 ft. were described by Muehlberger and 
Denison. The well penetrated diabase and a gneissic granitic 
rock. The petrography is not clear-cut, but the granitic rock 
is probably part of the Chaves Granitic Terrane and the 
diabase probably equivalent in age to those in the DeBaca 
Terrane. 

CHAVES 44 4 

Humble No. 1 Gorman, 30-15S-22E. An interval at 5805-25 
ft. is in a banded granitic gneiss, part of the Chaves Granitic 
Terrane. 

IHUDSPETH 1* 

jAmerican Land No. 1 Roseborough, sec. 7, blk. 21, Tws 6, 
\PSL. Flawn (p.167) examined cuttings from two intervals, 

E1600TO ft. and 1625-1787 ft., and described a rhyolite 
gPorphyry. The rhyolite is interpreted here as being equiva-
pjent to the Franklin Mountain Rhyolite. 

S H U D S P E T H 2* 

yZalifornia No. 1 Theison, sec. 19, blk. E. Univ. Lands. 
|Flawn (p. 169) described a micrographic granite in cuttings 
prom 4844-48 ft. The well was drilled about 20 miles north 
Ipf granite cropping out in the Hueco Mountains. The 
Igranite described in the well is interpreted as equivalent to 
l,that in the Hueco and Franklin mountains. 

IHUDSPETH 4 

|Cu// / /o 7 Burner State, sec. 14, blk. 19, PSL. A core taken 
lat 9222 ft. is a micrographic granite porphyry. The feldspar 
lyielded an age of 840 ± 15 m.y., which is below the age of 

CHAVES 48 4 

Black No. 1 Shildneck, 24-16S-20E. Four intervals from 
6740 to 6990 ft. were examined. The upper interval 
penetrated a granite gneiss, the lower three were in diabase. 
The gneiss is part of the Chaves Granitic Terrane; the lower 
diabase is probably equivalent to those in the DeBaca 
Terrane. 

CHAVES 4 9 4 

Magnolia No. 1 Black Hills Unit, 31-17S-20E. Three inter
vals from 5915 to 6085 ft. penetrated quartzitic and 
arkosic sandstones and argillaceous siltstones of the DeBaca 
Terrane. 

CHAVES 404 

Gulf No. 1 Chaves "U", 10-18S-16E. One core interval at + 
• Described by Flawn, but the interpretation here does not neces
sarily agree. 
t Described by Muehlberger and Denison. 
^Described by Flawn and by Muehlberger and Denison. Those nof 
marked are described here for the first time. 
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3100 ft. was interpreted as an enigmatic, slightly meta
morphosed rock of clastic sedimentary origin by Muehl
berger and Denison. In this interpretation, the rock would 
be related to those in the DeBaca Terrane. 

CHAVES 51 + 

Sun No. 1 Pinon Unit, 19-19S-1 7E7 Fout intervals from 
1732 to 1911 ft. all penetrated altered albite andesite 
porphyry. The rock is probably related to those in the 
DeBaca Terrane. 

CHAVES 52 4 

Sun No. 2 Pinon Unit, 20-19S-17E. One interval at 1650-59 
ft. was in a meta-albite andesite. The rock is similar to that 
in Chaves 51 and is related to those in the DeBaca Terrane. 

LINCOLN It 

Stanolind No. 1 Picacho, 10-12S-18E. Ẑ ĵ i 
2538 to 2759 ft. penetrated a feldspailir E 
rock is part of the DeBaca Terrane. 

OTERO 1* 

Hunt No. 1 McMillan-Turner, J-26S-JrJL ] 
from 1887 to 2060 ft. were diabase, rf.i V 
from 2860 to 2170 ft. were in rhyoiis r>: 
rhyolite is probably related to the rzk-ic 
Rhyolite and the diabse to that in the EteEiics 
petrographic-geometric relationship ajg: 
diabase is younger than the rhyolite. bn 
unequivocal. 

OTERO 2 + 

'- ''.̂ iK-r 

-estone. TheM 

if5if 

•.'TM '" 

rwo intervals^ 
•"-er intervalj-fC -
:^hyry. T h e ! 
a Mountain^ 
Terrane. TheS 
sts that tVie''i; 

this is noi^ 

EDDY 3* 

Southern Union No. 1 Elliot, 24-18S-23E. One core interval 
at 9886-87 ft. was in a foliated granite. The rock may be 
sijnply a granite gneiss. The well penetrated part of the 
Chaves Granitic Terrane. 

EDDY 4t 

Magnolia No. 1, Tres Rancho Unit, 10-19S-23E. The only 
interval examined, 10,000 to 10,010 ft., was interpreted as 
a banded granite gneiss related to the Chaves Granitic 
Terrane. 

EDDY 64 

Magnolia No. I, State "W", 16-21S-22E. Three intervals 
from 11230 to 11312 ft. were interpreted as a quartzite 
intruded by an albite diabase later metamorphosed to lower 
greenschist facies or hydrothermally altered. The rocks are 
part of the DeBaca Terrane. 

EDDY 7 

Humble No. 2, Huapache, 23-23S-22E. A biotite grano
diorite was penetrated from 12570 to 12580 ft. The rock is 
petrographically very similar to Eddy 8, although somewhat 
different in bulk composition. The rock is part of the 
Chaves Granitic Terrane. 

Standard of Texas No. 1 Scarp, 18-21S^17E. Diabase wasi 
penetrated in two examined intervals ii-r-ri 2630-2660 f i .S | 
The rock is related to the DeBaca Terrane. « 

OTERO 3t 

Southern Union No. 1 Cloudcroft, 5-17S-12E. Fourteen^ 
thinsections were examined in the intervil from 4520 to ' 
4702 ft. These showed a quartzite and irpUaceous quartz-§ 
ite cut by diabase dikes. The rocks are pin of the DeBaca 
Terrane. 

OTERO 4 

SI Turner No. 1 State, 36-25S-16E. Nineieen thinsections;§ 
were examined from 3115 to 5195 ft. The sequence was 
diabase with alternate talc-tremolite marble intruded by a| 
sill of granite. The well was abandoned in micrographic." 
granite porphyry at 5195 ft. The sequence is a remarkable 
parallel to the lower part of the section in the Franklin 
Mountains. 
OTERO 5 

Coral No. I Warren, 19-23S-18E. Cuttings taken at 2300 to| 
2330 ft. show an olivine diabase. The rock is probabIy| 
related to those of the DeBaca Terrane. 

OTERO 6t 

EDDYS 

Humble No. 1 Huapache, 35-23S-22E. A core taken at 
12629 ft. was a biotite granite. The biotite yielded an 
Rb/Sr age of 1310 + 20 m.y. and the feldspar an age of 
1350 ± 30 m.y. The granite is part of the Chaves Granitic 
Terrane. 

LeFores No. 1 Federal, 22-21S-16E. The well penetrated| 
diverse metamorphic rocks. In the interval from 2230 to5 
2250 ft., four thinsections showed a marble with wollaston-.!*; 
ite, garnet-, tremolite, and calcite. The origin of the rock iS|̂  
contact metamorphism of an impure limestone. The rock ist 
probably related to the Allamore-Castner sequence. ^ 
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S S I ABSTRACT 

Key outcrop areas to an understanding of Permian 
stratigraphy of the Permian basin are the Eastem shelf, 
Guadalupe Mountains, Hueco Mountains, Apache 
Mountains, Sierra Diablo, and Glass Mountains. The 
basic stratigraphic framework for all these locations 
-was estabUshed in the 1920's and 30's. Subsequent work 
has resulted primarily in a more detailed subdivision of 
the rock units, and some changes in age assignment. 

Problems in the Permian still remaining are 
correlation between outcrop areas, shelf to basin 
correlation, and the position of the Permian 
chronostratigraphic boundaries. These problems are 
reviewed in the paper, and new evidence and 
suggestions are put forward concerning shelf to basin 
correlations of the Capitan Formation in the 
Guadalupe Mountains, the stratigraphic position and 
extent of the Powwow in the Hueco Mountains, and the 
Wolfcampian-Leonardian Series boundary in the 
Hueco Mountains. 

INTRODUCTION 

The Permian basin is an area of oil-rich Permian 
rocks located in southeastern New Mexico and west 
Texas. It is an area of some of the best exposed Per
mian rocks in North America. This fact led to the 
establishment,in west Texas of the type sections of the 
North American Permian series by Adams, et al. (1939). 
For this reason and the fact they contain considerable 
hydrocarbons these Permian rocks have received 
considerable study. Much study has been of the Per-" 
mian stratigraphy of the basin. This is desirable and 
understandable since a solid stratigraphic framework is 
a prerequisite to other studies such as paleotectonics. A 
good deal of the Permian stratigraphy of the area is 
known but problems still remain to be solved. One of 
the goals of this symposium is to review what is known 
and to look at some of the problems, especially those 
probelms relevant to correlation and position of the 
Permian chronostratigraphic boundaries. 

The primary purpose of this paper is to summarize 
the basic Permian stratigraphic framework of the 
region that was established in the 1920's and 30's, and to 
update this stratigraphic framework on the basis of 

% > > * ^ 

more recent work. Some discussion and personal 
observations dn some of the remaining problems are 
also, included. 

The key outcrop areas (Fig. 1) to the Permian 
stratigraphy of the region are the Eastem shelf, 
Guadalupe Mounta ins , Sierra Diablo, Apache 
Mountains, Hueco Mountains, and Glass Mountains. 
These will be discussed in detaiL For completeness less 
important areas, such as the Chinati Mountains, Finlay 
Mountains, Malone Mountains, and the Fraiiklin 
Mountains, will also be mentioned. Because the 
majority of the Permian rocks are in the subsurface this 
aspect will also be discussed.' 
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KEY STRATIGRAPHIC SECTIONS 

Guadualupe Mountains. This faiilt block raiige of 
mountains located in Culberson County, Texas, and 
Eddy County, New Mexico, is most famous for its 
spectacular exposures (Fig. 2) of the Capitan reef 
complex. The stratigraphic framework of this in
teresting mountain range was established by King 
(1948).|&nd is shown in figure 3a. Newell, et ^ . (1953) 
and Hayfes (1964) made some modifications resulting in 
the framework shown in figure 3b. Since then, there 
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•gure 2.-—Perniian outcrops in the Guadalupe 
Mountains. The left photo shows the mouth of Big 
»fc k?"" ^*t«* and Tansill grade hito and overlie 
t i l "̂  ^''"l o ' Capitan "massive" (reef) facies on 

north side of the canyon mouth. Steep slopes 
•** and in front of the "massive" are forereef 

U-;.:fTa: 
bee en n o nomencla tura l changes 

•aework.. 
in the basic 

I ; Major 
stratigraphic problems existing in the 

talus. The right photo shows the spectacular El 
Capitan at the southern end of the range. The 
exposed stratigraphic units are marked on the 
photo as foUows: Pc -Capi tan , Pec - Cherry 
Canyon, Pbrc - Brushy Canyon, Pbs - Bone Spring. 

Guadalupe Mountains are shelf to basin correlations. 
The most difficult one concerns the Cutoff Formation. 
WUde and Todd (1968) Give a detailed discussion of 
the problem and their correlation of the Cutoff and 
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Figure 3a.—P.B. Kmg's (1948) stratigraphic 
framework of the Guadalupe Mountains. 

Figure 3b.—Guadalupe Mountains stratigrapliic 
framework from Hayes (1964). 

Figure 4.—Stratigraphic relationships of the 
Cutoff Formation (from Wilde and Todd, 1968). 

related units is shown in figure 4. 

Achauer (1969, figures 2 and 3) correlates the Lamar 
Limestone Member at the top of the Bell Canyon with 
the Seven Rivers Formation. This is highly questionable 
and results, as Cys (1971) has indicated, from the ex
treme difficulty in tracing beds across the big, notch in 
the slope on the north side of the mouth of McKittrick 
Canyon. Tyrrell (1969, p. 83-84) presented the following 
fusuUnid data which firmly establishes the correlation 
of the Lamar Member with the Tansill Formation: (1) 
the small Tethyan fusuUnid Yabeina is present only in 
the basal Lamar and basal Tansill, (2) ReicheUna is a 
common fossil in the middle and upper Lamar and 
middle TansiU, and (3) Paraboultonia is restricted to 
the upper parts of both units. 

, , There is also strong nonpaleoiitological evidence to 
support a Tansill-Lamar correlation. On the scarp 
between McKittrick and Big Canyons there are ex
posed dip slopes of forereef talus that essentiaUy 
represent a single bed or thin group of beds. One can 
start on the Lamar Member below the third spur north 
of McKittrick Canyon (Fig. 5) and trace it into the 
forereef beds. One can then trace these equivalent 
forereef beds into the reef "massive" without a break in 
their continuity. The interval where these beds grade 
into the reef is much above the upper contact of the 
Seven Rivers and at the approximate level of the 
Tansill. There are other localities (Fig. 6) in the 
Guadalupe Mountains where forereef dip slopes which 
represent a single bed or group of beds are found. In 
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Figure 5—Stream bed below the third spur north 
of McKittrick Canyon. The author is sitting on 
thick-bedded Lamar Limestone approximately 30 
yards from its transition into the forereef talus 
beds. 
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Figure 6.— The north side of the mouth of 
Rattlesnake Canyon. Looking down a forereef dip 
slope from the approximate reef-forereef contact. 
*hls slope surface foUows what is essentiaUy a 
single bed of forereef talus. 

'Conclusion, a Tansill-Lamar correlation is established 
*ith both physical stratigraphic and biostratigraphic 
evidence. 

-t' ^ ° the east of the Guadalupe Mountains in the 
ustler Hills and surrounding area of the Delaware 

^ 3 ^ ^ Js.an evaporite and red bed sequence divided into 
|*e Castile, Salado, Rustler, and Dewey Lake For-

ations. Two major problems are associated with this 
•sequence. . . 

/ ' "*® first is the relationship of the CastUe to adjacent 
^^atigraphic units. Because the deposition of its 
cha^"*^^ represented a sharp break and radical 
terjf^* "^ sedimentation the Castile has been in-

-. (Q y^^^^^ *° ^^ve a disconformable oi)lap relationship 
Wj ,® underlying BeU Canyon and Capitan. However, 
Canv^ "**^° communication, 1975) beUeves the BeU 
Sg^J^°°"^^stile contact to be transitional; at least in the 
hg ha ^^"^^.^^P area of the Apache Mountains where 

examined the contact. In addition, a recent core 

of the contact from a weU in Winkler County, Texas, 
shows a definite transition zone of a few feet between 
the BeU Canyon and the Castile (Mary Louise Rhodes, 
oral comraiunication, 1975). I have examined 
photographs and descriptions of the core and agree 
with the interpretation. Thus, it appears that the BeU 
Canyon-Castile contact is transitional with the very 
important implication that the Castile evaporites may 
be of deep water origin. 

The CastUe has no shelf equivalents and onlap to a 
zero edge against the Capitan reef. Newell, et al. (1953, 
p. 47) did suggest the basal calcareous beds of the 
Castile were equivalent to the uppermost TansiU 
Formation. However, TyrreU (1969, p. 84) has shown 
that the uppermost (post-Ocotillo) TansUl beds are 
equivalent to unnamed post-Lamar forereef limestone 
tongues present at the basin margin immediately un
derlying the CastUe. These tongues grade basinward 
into a thin post-Lamar siltstone at the top of the BeU 
Canyon. 

The second problem involves the Ochoan Series. 
Adams, et_ aL (1939) defined this series using the 
Castile-Salado-Rustler-Dewey Lake sequence as its type 
section. The problem is in the fact that the type Ochoan 
section does not contain a diagnostic fauna that is 
usable for correlation. 'The only fossUs that have been 
described from this section are some undiagnostic 
Upper Paleozoic invertebrates present in a thin 
dolomite in the Rustler (Walter, 1953). The top of the 
Ochoan Series is also marked by an unconformity. Iii 
North America, because the Ochoan is the only post-
Guadalupian series, it is possible to assign beds outside 
its type area to it on the basis of stratigraphic position. 
That is, in a stratigraphic sequence beds that occur 
above the highest definite Guadalupian can be assigned 
to the Ochoan. In Europe and Asia the post-
Guadalupian is assigned to the Dzhulfian'Series (stage 
of some authors) which is additionally'subdivided into 
two or three stages (substages), depending upon which 
invertebrate group is used as the basis for correlation. 
It is evident that the Ochoan and Dzbulfian are at least 
partially equivalent. How much of the Dzhulfian and to 
which of its stages is the Ochoan equivalent? No one 
knows positively because of the lack of diagnostic 
fossils in the type Ochoan. Because of the fairly rapid 
deposition of its strata and the pre-Triassic un
conformity at its top, the Ochoan is not equivalent to 
the entire Dzhulfian. Obviously, what is needed is the 
discovery of an undoubted Ochoan section in North 
America containing a diagnostic fauna. This could then 
be delineated as a reference section and utUized for 
regional and worldwide corre la t ions . Perhaps , 
palynological studies of the type Ochoan would yield 
some meaningful biostratigraphic data. 

Sierra Diablo-Apache Mountains.'The Sierra Diablo is 
a block-faulted mountain range that contains exceUent 
Wolfcampian and Leonardian exposures (Fig. 7). The 
Apache Mountains is across the vaUey to the east of the 
southern Sierra Diablo and is composed chiefly of 
Guadalupian rocks. Thus, the two ranges are com
plementary to one another and form a single "study 
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Figure 7—Victorio Peak hi the Sierra Diablo. 
Corn Ranch is in the foreground with the massive 
Kriz Lens behind it. These exceUent outcrops are 
typical of those found in the range. Stratigraphic 
units are marked on the photo as foUows: Pvp -
Victorio Peak, Pbs - Bone Spring, and Ph - Hueco. 

unit". For this reason they are discussed as a single 
entity. 

The stratigraphic framework of the Sierra Diablo was 
estabUshed by P.B. King in the 1930's, but not 
published in detail untU 1965. That of the previously 
Uttle known Apache Mountains was not fuUy 
estabUshed untU the detaUed work of Wood (1968). The 
stratigraphic framework of both ranges is shown in 
figure 8. Because the strata in both ranges are con
tinuations of those to the north in the Guadalupe 
Mountains the problems pertinent to both ranges are 
similar. There are no major Permian stratigraphic 
probelms unique to these two ranges. However, three 
features should be mentioned. First, the Queen and 
Grayburg Formations have changed facies to a single 
carbonate unit in the Apache Mountains which Wood 
(1968) named the Munn Formation. Second, the 
Hueco-Bone Spring contact in the Sierra Diablo region 
is conformable except on the Victorio flexure (Fig. 9). 
Here, there is local wedging-out and thinning of basal 
Bone Spring beds, sUght angularity between the two 
units, and limestone pebble beds in the basal Bone 
Spring containing reworked Hueco fusuUnids. It is 
thought that this local unconformity represents a shelf-
edge scour surface, and in terms pf magnitude and time 
represented might possibly be termed a diastem instead 
of an unconformity. The third feature is the exact 
locality on Victorio Peak of Kobustoschwagerina.. 
stanislavi. This species is very unusual and the only 
presently known North American representative of the 
genus. It was first found in float approximately 45 to 50 
feet, (stratigraphic) directly above Kriz Lens on Vic
torio Peak (Dunbar, 1953). Despite repeated efforts by 
many workers the in situ beds were not found until 1955 
when they were located by WUde and Hull. They 
(Wilde, written communication, 1974) found on the 
north side of the spur two thin beds containing R. 
stanislavi between 80 and 100 feet belo\y the knob Fig. 
10) of Bone Spring "massive" that caps the spur above 
the Kriz Lens. Since that time many workers (including 
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Figure 8.—Pre-Ochoan Permian stratigraphic 
framework of the Sierra Diablo and Apache 
Mountains (after King, 1965; and Wood, 1968). 

myself) have been unable to relocate the beds. This 
impor tant loca t ion needs careful published 
documentation, and Wilde (written communication, 
1974) informs me that he intends to do this in the near 
future. 

Finlay and Malone Mountains. The Finlay Mountains 
and the Malone Mountains, seven miles to the south, 
each contain enigmatic Permian exposures. Both are 
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: p Figure 9.—Photo showing wedging-out, thinning, 

and arching of basal Bone Spring beds across the 
crest of the Kriz Lens at the top of the Hueco on 
the east side of Victorio Peak in the Sierra Diablo. 
The basal Bone Spring beds that wedge out 
agamst and immediately overUe the Kriz /Lens 
contain reworked Hueco fusulinids and 

L- ) ;•- Uthoclasts. 
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f'igure lO.Photograph of the east side of the spur 
above the Kirz Lens. The Robustoschwagerina 
stanislavi beds are located somewhere between 
^here the author is standing and the knob of 
Bone Spring "massive" at. the top of the spur. 

.Uncommon float containing JL stanislavi has 
•Jeen found at several places on this slope. 

if 

: ^--^'r^'^^^'ed by the Cretaceous and neither have their 
"..;: '^7.^- ^^P°sed. Figure 11 shows the recognized Permian 

strata ha P'̂ ^^^"* in each range. The current stratigraphic 
'• (lC)fi''f*°'̂ '' ^^^ estabUshed by Albritton and Smith 
'•re f ^ ^ ^ " Myers (1972) discussed Permian patch 
' i c o P"""^"* i° the Finlay Mountains, and gave a 

•^^baT?^*^ thickness of the WUke Ranch Formation 
Un ^ ° ^ recent well in the range that penetrated the 

-;_,, exposed portion of the formatic ration. 
'"" Th 
Ha ^-^^^"^°ce in the Finlay Mountains is interbedded 
and^^h°'̂ ^ conglomerate, thin-bedded lime marlstone, 
,did °^'*stic Umestone. Albritton and Smith (1965) 

not formally name the sequence but caUed it 

"Leonard Series (undivided)". This sequence is a very 
distinctive, mappable lithologic unit in the Finlay 
Mountains with great importance in the interpretation 
of the regional stratigraphy and Permian history of the 
region. For this reason, I herein informally designate 
this sequence the Wilke Ranch Formation (named after 
a weU-known ranch in the western Finlay Mountains) 
and designate the type section as Albritton and Smith's 
(1965, p. 8-9) measured section 1. A formal proposal of 
this new formational name wiU be published elsewhere 
in the near future. The exposed thickness if 1650 feet 
and the total thickness is 1856 feet (Myers, 1972)^ 
FusuUnids and brachiopods date it as Leonardian. 

The 630 feet of exposed gypsum and interbedded 
carbonates in the Malone Mountains is the Briggs 
Formation, Diagnostic brachiopods that date it as 
Leonardian are found only in the basal limestone 
(Albritton and Smith, 1965). The upper part is 
essentiaUy unfossUiferous. No fusulinids have been 
reported from the Briggs Formation. 

The basic stratigraphic problem is their mutual 
relationship to each other. Albritton and Smith (1965, 
p. 22-23) discussed this problem and concluded that the 
two formations are partially equivalent. There is no 
direct evidence for this, and their conclusion is from 
inductive reasoning based on two rather weak 
assumptions. The first assumption is that the basal 
limestone section of the Briggs is equivalent to the 
limestone unit below the calcirudite at the top of the, 
Wilkie Ranch Formation (see Fig. 11). This assumption 
is based on the occurrence of the brachiopod Com-
posita mexicana in both limestones, each of which is the 
only prominent limestone unit in their respective 
formations. Both limestones have abundant fossils and 
it seems strange that a brachiopod that is uncommon in 
each of them is the only fossil that is found in two 
Umestones that are supposedly the same one. The 
second assumption is that the pisolitic dolomite in the 
upper part of the Briggs represents an algal bioherm. A 
detailed petrographic study of the pisoUtes has not 
been done, but similar pisoUtes in the TansiU and Yates 
Formations of the Apache and Guadalupe Mountains 
are now known to be of inorganic vadose origin. Thus, 
there is a distinct possibility the pisolites in the Briggs 
have the same origin. These observations and the fact 
that both formations are very different in lithology 
suggest that these formations are not stratigraphic 
equivalents. More detailed work on this facies aspect 
needs to be done. However, the problem is additionaUy 
compUcated by the fact that the Malone Mountains are 
part of a thrust sheet that rests on Cretaceous shales 
(Albritton and Smith, 1965). 

Brachiopods date both formations as Leonardian 
(Albritton and Smith, 1965). However, their precise 
position within it or their precise correlation to the 
Sierra Diablo and Glass Mountains is open to question 
because the fossils are not that diagnostic. A more 
detailed search for a diagnostic fauna should be un
dertaken. 

StiU pertinent to this is the paleogeography of the 
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Figure 11.—Stratigraphic section of exposed 
Permian strata in the Finlay Mountains (after 
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Diablo platform, which is a shallow, open marine 
"shelf" bordered by two deeper, basins (Marfa and 
Delaware). Both basins did not have evaporites 
deposited in them during Leonardian time. Therefore, 
the thick gypsum in the Briggs is very anomalous and 
difficult to reconcUe with the present picture of 

' Leonardian paleogeography df the Permian basin. The 
interfingering of the basal Umestone of the Briggs and 
the overlying gypsum cannot be directly observed, and 
was only postulated by Albritton and Smith (1965) in 
'constructing a composite section of the Briggs from six 
separate incomplete sections. Thus, it is possible that 
the unfossUiferous upper dolomite-gypsum section 
amply overUes the basal limestone and its contained 

^ Leonardian fossils. This distinct possibiUty, coupled 
' with the presence of Jurassic evaporites in the general 

region to the south, and the Malone Mountains being 
/ part of a thrust plate "pushied up" from the south, have 
7 ' prompted many workers to informally suggest that the 

gypsum in the Briggs is Jurassic in age and rests un-
•̂  conformably on the definitely Permian basal limestone. 

This is an admittedly attractive solution to the problem, 
. but is it the right one? It does pose less problems than a 

.''^Permian age for the gypsum does, but additional field 
^..!work is needed before this question can be answered 
'.'Vwith certainty. 

L ,.̂ _Hueco Mountains. This mountain range in far west 
L, ^ tTexas and southcentral New Mexico has a weU-exposed 

''^Lower Permian section. The basic stratigraphic 
*" iframework was established by King, King, and Knight 
~ ;̂-'(1945). WilUams (1963) gave formation names to the 

.̂-'imits estabUshed by thes6 authors as the informal 
' lower, middle, and upper divisioiis of the Hueco 

V̂ umestone to give the present framework shown in 
'>'Tigure 12. In addition, WiUiams (1963) informally 
K '.•designated "Pseudoschwagerina beds" and "Bursum 
*' beH«" jjj the upper division of the Magdalena and 

No h i g h e r e x p o s u r e s 

- ^ . .placed the lower boundary of the Permian at the base 
_ * \of the so-caUed "Bursum beds". As a result of WiUiam's 
: "̂ î Work there are two major perplexing stratigraphic 
f- . problems in the Hueco Mountains. The first concerns 
r ^ '^e base of the Wolfcamp and the definition of the 
/ ' -3*?9^ow Member, and the second concems the 
i '(Position of the Wolfcampian-Leonardian Series 

^ ' ^Ooundarv 

< -̂',̂ . t r^ Powwow at its type section was originaUy 
" ' . "ed as a conglomeratic red shale interval at the 
^ i - ^ °^ ^ ^ Hueco, resting with marked angular un-
t" D '^y on the Magdalena Lunestone. Where it is 
-̂  P''esent the Powwow was interpreted, untU WUliam's 

I %Mod ^^ ^ detrital interval at the base of the Permian 
ii^Pe *^y^ found unconformably on underlying 
| : ^ °^y lvan i an beds. WilUams (1963) reported early 

r^'Maed^^I™^'^'^ fusuUnids from below the Powwow in the 
^ '-'Perni" -^ ^^^ subsequently lowered the base of the 
" "'The '̂ .'*."**'̂  the Magdalena. This is open to question. 

'"' '-KniBh?^*:^^ ^^^^ ^ "^eef" HiU where King, King, and 
>"̂  M ^ j J^^fS) measured section ' T is located. This 

' ~Wrla'^' ^̂  ̂  VirgUian algal mound complex that is 
i - *'chan° H°*^°°^°rmably by a detrital sequence that fiUs 
f , nel cut in the mound complex. This sequence 
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Figure 12.—Williams' (1963) Permian 
stratigraphic framework of the Hueco Mountains. . 

consists of Ume and chert pebble conglomerates and 
some thin interbedded red shale and marine Umestones 
(algal in part). The hUl is capped by a 4 feet thick 
fusuUnid biocalcarenite. The fusulinids in this upper 
part are early Wolfcampian representatives of the 
genera Triticites and Schwagerina. On the basis of the 
age dating, Uthologic similarity, and the discon
formable re la t ionship to underlying Virgilian 
sediments, this sequence is assigned to the Powwow 
and regarded as early Wolfcampian age. King, King, 
and Knight (1945) mapped the entire hill as Magdalena; 
this is obviously in error. On the scarp (Fig. 13) to the 
east of "Reef" HiU is undoubted Powwow which has 
Pseudoschwagerina associated with it and rests un
conformably on Magdalena. What is the relationship of 
the Powwow on "Reef Hill to that in the scarp and 
canyons to the east and southeast? The answer wiU 
hopefully be given by work in progress by WendeU 
Stewart and myself. We also hope to verify or disprove 
William's report of eariy Wolfcampian fusuUnids in the 
Magdalena immediately northeast of "Reef" HiU at his 
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Main Scarp Hueco Conyon Fm 

7- ..!r>iaj4«<."!_»«; 

W i l l i o m s ' L o c a l i t y I 
"Reef" Hill 

Figure 13.—Photographs of "Reef" HiU and 
adjacent area south of Hueco tanks in the Hueco 

Mountains. See text for explanation. 

tecality 1 (Fig. 13). The significance of "Reef" HUI is 
that there is liow verifiable non-Magdalena early 
Wolfcampian pre-Pseudoschwagerina sediments in the 
Hueco Mountains which makes the Permian section in 
this range One of the most complete Wolfcampian 
surface sections and appropriate as a standard 
reference shelf section for the Wolfcampian Series. 
Documentation of the early Wolfcampian fusulinids 
wiU be given in the aforementioned work of Stewart 
and myself. 

On the north side of the mouth of Hueco Canyon 
WiUiams (1963) at his locaUty 3 (Fig. 14) reported 
Pseudoschwagerina from beds he considered as gw. .^-^.tx'-i'i^.,^ 
Magdalena below a conjglomeratic red shale interval he Bg^^^S^%-3^^ 
considered as Powwow. I believe this interpretation is 
open to question. In the Robledo and Sacramento 
Mountains in New Mexico there, is interfingering of 
Abo red beds and marine Umestones of the Hueco. Two 
of the Abo red bed tongues extend southward into the 
Hueco Mountains where they are termed the Powwow 
and Deer Mountain Red Shale Members of the Hueco 

, Canyon Formation and Alacran Mountain Formation 
respectively. On the north side of the mouth of Hueco 
Canyon there are two previously unreported 
conglomeratic red shale,intervals in the Hueco Canyon 
Formation well above the one WUliams caUed Powwow 

Conglomerotic red shole . i 

intervol In this soddle - ' I ^,^^s 

&5? 

Figure 14.—Photograph ol the area of Williams' 
locality 3 on the north side of the mouth of Hueco 
Canyon. Abbreviations are as follows: Psch.— 
WiUiams' Pseudoschwagerina beds, Phcp -
Williams' Powwow Member, and Phe - Hueco 
Canyon Formation. 

(Fig. 14). They may be represented by one or more of 
the covered intervals in WiUiams' measured section 8 
near Juan Peak to the north of Hueco Canyon. The 
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significaiit point to keep in mind is that in the Hueco 
Canyon Formation there are several conglomeratic red 
shale intervals which cannot be differentiated solely on 
Uthology. To reiterate, the Powwow at its type section 
was defined as a conglomeratic red shale unit at the 
base of the Hueco resting with angular unconformity 
on the Magdalena. As shown in figure 14 there is no 
obvious angular unconformity between WiUiams' 
Pseudoschwagerina beds and the overlying Hueco 
Canyon Formation. Also the Pseudoschwagerina beds 
are lithologicaUy distinct from the Magdalena exposed 
inthe rest of the HueooMountains. Immediately tO the 
south of Hueco Canyon, especially in the "Reef" HiU 
area, the Magdalena consists of a series of lime and 
chert conglomera tes in terbedded with marine 

. Umestones and infrequent reddisb brown shales. North 
' of Hueco Canyon near the Texas-New Mexico state Une 
" Hardie (1958) describes the Magdalena Uthology as an 
" alternating series of shale, limestone, and Ume and 

J "chert pebble conglomerate. The Pseudoschwagerina 
• beds are medium to thick bedded, light gray 

j ; limestones. On the basis of the above reasons I would 
IIW assign the Pseudoschwagerina beds to the Hueco 
|l-'^,Canyon Formation and interpret the Powwow as being 
" >,!.' present below these beds in unconformable relationshp 

'^ with typical Magdaleria, but not presently exposed 
• because of its position below the valley floor. What 

' - WiUiams termed Powwow, I would interpret as an 
- ' unnamed Abo red bed tongue similar to the two un-
\ 'named units that occur above it on the north side of the 

P c mouth of Hueco Canyon. 

The second problem concerns the Leonardian-
Wolfcampian Series boundary in the Hueco Moun-
tams. WiUiams (1963) in a fault block to the north of 
Alacran Mountain found the fusuUnid Schwagerina 
crassUectoria, which is though to be diagnostic of 
Leonardian age. On the basis of this occurrence 
WiUiams (1963, p. 32) placed the Leonardian-
Wolfcampian boundary in the Alacran Mountain 
Formation approximately 280 feet above the Deer 
Mountain Red Shale Member. From his Leonardian 

[ .^.-heds WUUams also reported Schwagerina franklinensis 
* *hich he stated C A . Ross found in the lower Leonard 
i."^°"nation in the Glass Moiintains.i However,, C A . 

.Ross (written cornmunication, 1970) informs me that he 
M^^ "°* recognize S^ franklinensis in the Glass 

- Mountains. After detailed study, and prior to formal 
E - ;ei^'=^^^°" of his work in 1963, Ross defined what he 
' v '̂aJT* thought was S. franklinensis as a new species, S^ 
^j'7t-itj~7^Sensis^ For the following reasons I would suggest 

'x7 P*- there are no Leonardian rocks present in the 
;̂st, nue— ^ ' . _ *̂  

• R ,-- ea^r° ^ ° " ° * ^ ' " ^ ' ^"^^*' ° " ^^^ I>iablo Plateau to the 
^^^^Kin °^ ^ ^ Hueco Mountains h a sequence King, 

' ^^§'doln' •*°'^ Knight (1945) mapped as their "eastern 
^J 'HmesT^ ^ ^ " " " (^'^^"^"y t^^ Htialogy is dominantly 
•?^. 'suite tf^' ^" ^^^ ' °^^ ' " ^^^^ °^ ^ ^ section the same 
?^* Carbo ^ ^ " ' ^ " ^ is present that h found in the upper 

^'*^'l«nnir^'D "°**^ ° " Alacran Mountain, including 
Coiv, £-Seudoschwap;erina (Weadell Stewart, oral 

''»oriSn°K^^**°°' ^ '̂̂ ^ '̂ marking » good correlation 
V the e ^^^®^° the two sections, hi the upper part of 

' ^ 5 ) h^^ f̂° ^®^^'°° Stewart (cral communication, 
t «as found late Wolfcampian fiisuUnids which are 

advanced species of the genus Chaleroschwagerina. 
Thus, in close proximity of the Hueco Mountains there 
is a continuous WoUcamp section younger than 
anything found in the general area. Second, in the fault 
block north of Alacran Mountain Schwagerina 
crassitectoria is found 20 feet above a limestone that 
contains Schwagerina menziesi, a form characteristic 
of the lower Pseudoschwagerina zone as exposed in the 
Hueco Mountains. Where are the missing late Wolf
camp beds? I have examined WiUiams' measured 
section 6 (where he found Schwagerina crassitectoria) 
in detail and found no evidence of an unconformity. 
Third, in WiUiams' measured section 6j S^ crassitectoria 
is ' found approximately 280 feet above the Deer 
Mountain Red Shale Member. On Alacran Mountain 
definite Pseudoschwagerina has been found by 
Wendell Stewart (oral communication, 1971) at the top 
of Alacran Mountain approximately 300 feet above the 
top of the Deer Mountain Red* Shale Meniber 
(WiUiams' figure of 214 feet of section from .this 
member to the top of Alacran Mountain is thought to 
be in error). Hence, Pseudoschwagerina occurs 
stratigraphically above Schwagerina crassitectoria in 
the Hueco Mountains. Fourth, Wendell Stewart (oral 
communication, 1975) states that he has some doubt 
that S. crassitectoria is absolutely restricted to the 
Leonardian Series. On the basis of the above reasons I 
would interpret the occurrence of S. crassitectoria (if, 
indeed, the fusulinid is that species) in the Hueco 
Mountains as the first Wolfcamp record of the species, 
with the coroUary that thefe is no Leonardian exposed 
in the Hueco Mountains; It is Ilso important that the 
"eastem dolomite facies" is one of the youngest marine 
Wolfcamp sections exposed in the west Texas area and 
indicates the appropriateness of a Wolfcamp standard 
reference shelf section being established in the Hueco 
Mountains. A summary of my current stratigraphic 
inteipretation is given in figure 15. 

FrankUn Mountains. These mountains in far west Teias 
are a fault block range composed primarily of older 
Paleozoic rocks. However, there are Permian outliers 
on the west side of the range. The detaUed stratigraphic 
frarnework of these Permian rocks was established by 
WUliams (1966). The basal 1080 feet of limestone' he 
assigned to the Hueco Canyon Formation, the middle 
545 feet of Umestone and some interbedded siltstone to 
the Cerro Alto Limestone, and the upper 500 feet of 
Umestone to the Alacran Mountain Formation. AU 
three formations constitute the Hueco Group. 

There is no basal detrital interval as exists in the 
Hueco Mountains, nor are there any unnamed red bed 
tongue^ in the Hueco Canyon Formation. WilUams 
(1966) assigned 110 feet of limestone with several 
covered intervals in the Alacran Mountain Formation 
to the Deer Mountain Red Shale Member. I faU to 
recognize the Deer Mountain Red Shale Member in the 
Frariklin Mountains and believe WiUiams' assignment 
to be questionable. The Deer Mountain Red Shale 
Member in the Hueco Mountains is a thick, poorly 
exposed reddish brown shale with scattered, thin, 
discoiitinuous, fossiUferous Umestones. In contrast. 
Williams- assigned interval in the Franklin Mountains 
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has thick (8 to 23 feet), continuous limestones and there 
is no indication that the covered intervals consist of 

-4. reddish brown shale. 
- } .: . . . 

^"'« WiUiams (1966) reports the Hueco Group in the 
lij^'PrankUn Mountains rests conformably on , thin 
f *-3^argiUaceous Umestones of the Pennsylvanian. However, 

;> Stewart (1968) believes the contact to be un-
J's/ conformable. I am inclined to,agree with Stewart's 

interpretation. WiUiams (1966) reported definite 
fev Pseudoschwagerina 66 feet above the base of the 
p7\{i ieco Canyon Formation. Unless this unfossiliferous 
l ^ basal 66 feet represents the entire early Wolfcampian 
K-g^ Leptotriticites zone, which is doubtful, there must be 
ifi*; an unconformity. 
P : _ ^ • • • / • , 

Ct Th^ top of the section is eroded and there is less 
•i^;i Alacran Mountain Formation preserved than in the 
; | -iHueco Mountains. All of the Hueco Group in the 

•̂ •ijfjs FrankUn Mountains is within the Pseudoschwagerina 
; f f zone (WiUiams, 1966). '' '. 

j&^'Chinati Mountains. These mountains have a Permiani 
Ij^isection that is important to the understanding of 
1^ regional Permian stratigraphy and geologic history, yet 
^l^jHttle detaUed work has been published. The basic 
t̂ '̂V Permian stratigraphic framework was established by 
C;;.'Udden (1904). The present framework (Fig. 16) is the 

P p resuh of modifications by Rix (1953a,, 1953b) and 
I'f V Amsbury (1958). Skinner (1940) estabUshed the basic 
i -̂ f {̂ age assignments on the basis of fusuUnids. Cooper and 
773 Grant (1972, p. 125-126) briefly discuss the brachiopods 
K);:4nd, on the basis of correlations with the Glass 
p'l' Mountains, place (1972, fig. 28 on p. 106) an un-
p7conformity representing all of middle Leonardian time 
Jv;-!'.within the Cibolo Formation. This unconformity has not 
^.ii^'.''cen identified by physical criteria on the outcrop or by 
Pvi- '"' '^ biostratigraphic data. Its existence needs 
5 i4-*^<Iitional, well-documented fusulinid verification. 
ir.'r--:—' . 

p : 3 
rtf, iV Most of the Pinto Canyon Formation represents deep 
^ar;,water turbidity current and submarines slide block 
|y'^,?^P°sits (Amsbury, 1958). Where and at what distance 
^^*B the shelf edge that was the source for these deposits? 
Ki':* ° .°°^ knows, DetaUed depositional environment 
S?î  stUcUes need to be undertaken at the critical Shafter 
|^^*^^tion, especiaUy within the "lower brecciated zone" 
^̂  K! the Cibolo Formation. This "zone" consists of 
| |f}^^^""mal masses with boulder and cobble sized m-
If^I'd ^'*?*^ ''^tween them. Is this an aUochthonous sUde 
^#:;.^r^P°sit (similar to the Radar sUde in the Guadalupe 
| | | L °"°tains), or an in situ biohermal accumulation with 
' t « b'^k "^^^'•''ioherm rubble being derived from the 
l?3 di° themselves by strong current action? There is 

Si;«ith ^^^^™^°t on which is the correct interpretation and 
|,Ss^.,^,"^ed for additional detaUed work is obvious. 
P p ' - ' ' • • 
s ?:.- '̂r^~Ss.Mountain.v This interesting mountain range with 

• %j,-*^.''"^'^P°s^d Permian section (Fig. 17) is critical to 
'r-i Interpretation of both regional and North 
the W*̂ ?*̂  Permian stratigraphy. The type sections of 
Ojou °. ^™P'an and Leonardian Series are in these 
>as °'^'"^' ^^^ tiasic stratigraphic framework (Fig. 18) 
- estabUshed by P.B. King (1930) and R.E. King 
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Figure 16.—Permian stratigraphic framework of. 
the Chinati Mountains. 

(1930) and later modified by the more detailed fusuUnid 
work of Ross (1963) and brachiopod work of Cooper 
and Grant (1964, 1966, 1972). The Glass Mountains 
have received more detaUed study than most other 
areas because of their compUcated Permian 
sti-atigraphy and the location of the Wolfcampian and 
Leonardian type sections in them. 

Ross (1963) did a detailed study of the Lower Per
mian. Because "Wolfcamp" was a chronostratigraphic 
term and to avoid confusion, he eUminated the term 
"Wolfcamp Formation" and erected the Neal Ranch 
and Lenox Hills Formations in its place. The Neal 
Ranch Formation is essentially the "Upper Member" of 
P.B. King's (1930) Wolfcamp Formation. On the basis 
of lithologic similarity and their contained fauna Ross 
(1963) reassigned the Uddenites-bearing Shale Member 
and bed 2 of the Gray Limestone Member to the 
Pennsylvanian Gaptank Formation. The Lenox HiUs 
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Figure 17.—Top photo: A winter view from the 
north of Dugout Mountain at the southwestem 
end of the Glass Mountains. This mountain . 
consists of Wolfcampian and Leonardian rocks. It 
is the type locaUty of the Dugout Mountain 
Member of the Skinner .Ranch Formation. 
Bottom photo: A view from the south of 
Cathedral Mountain in the southwestern Glass 
Mountains. The massive cliffs are the Capitan 
Formation and the underlying slopes are the 
Word Formation. 

Formation is a sequence of interbedded conglomerate, 
Umestone, and shale approximately 200 to 300 feet 
thick that P.B. King (1930) assigned to the lower part of 
the Hess Formation. At the same time, Ross (1963) 
recognized major unconformities at the base of the 
Wolfcampian Series, in the middle of the, Wolfcampian 
Series (between the Neal Ranch and Lenox HiUs, 
Formations), and at the top pf the Wolfcampian Series. 

Cooper and Grant (1964, 1966, 1972) in their long 
detailed study of the Permian brachiopods of the Glass 
Mounta ins recognized the need for smaller 
stratigraphic subdivisions in order to better relate 
brachiopod-'distribution to the Uthic sequence. 
Therefore, they named some of P.B. King's (1930) 
numbered Umestone members of his Leonard, Hess, 
and Word Formations, erected other new members, 
and divided the Leonard Formation into two new 
formations in order to restrict the term "Leonard" to its 

- ; ^ 

-. 

chronostratigraphic use as a series name. Some of thei ' 
stratigraphic interpretations are in direct conflict with 
those of Ross (1963) and are as follows: , " 

1. Cooper and Grant (1966) reassigned the' 
upper part of the Lenox Hills Formation to ' I 
the Hess Formation eastward from a point-
one mile east of the Hess Ranch house onii, 
the basis of Uthologic similarity. In addition, .̂  
they also lowered the top of the Lenox HiUs?" 
Formation in the eastern Glass Mountains; 
to the highest bed of conglomerate or • 
calcirudite. In doing this Cooper and Grant 
ignore Ross' (1963) major unconformity a t 
the top of his Lenox HiUs Formation and^^ 
give the Hess Formation both a Wolf-' 
campian and Leonardian age. •=•• 

2. Cooper and Grant (1972, p. 37, 110). 
believe that the Neal Ranch and Lenox HiUs ' 
Formations interfinger at the southwestern 
end of the Lenox HiUs. They also suggest 
that the biohermal limestones at the top of 
the Neal Ranch Formation at this locality 
may actually be basal Lenox HUls Formation, 
although they contain typical Neal Ranch ! 
brachiopods. Ross (1963) interprets a 
regional unconformity between the two 
formations. 

3. Cooper and Grant (1972, p. 43-44, 53-55) 
in the WoU Camp HiUs and eastern Glass 
Mountains assigned all of the Lenox Hills 
Formation to the Hess Formation. Their 
reason is that, in their opinion, the Lenox 
HUls Formation of this area is Uthologically 
different from the Lenox Hills Formation in 
its type area and quite similar to the 
overlying Hess Formation. Thus, the Lenox 
Hills Formation is restricted to the westeni 
and central Glass Mountains and the Hess 
Formation extends from the top of the Neal 
Ranch Formation to . the base of the 
Cathedral Mountain Formation in the 
eastern Glass Mountains. No major un
conformities are shown within or at the base 
of the Hess Formation. 

4. Cooper and Grant (1972, fig. 28 on p. 106) 
show no major regional unconformity 
between the Skinner Ranch and Lenox Hills 
Formations. • . • . 

5. Cooper and Grant (1972, p . 32) restricted 
the term "Gray Limestone Member" to P.B. 
King's bed 2 and excluded beds 3 and 4 from 
the member on the basis of the distinctive 
fauna of bed 4. In addition. Cooper and 
Grant (1972, p. 30, 109) strictly on a faunal 
basis removed the Gray Limestone Member 
(bed 2) from the Gaptank Formation and, 
assigned it to the base of the Neal Ranch 
Formation. I wiU discuss these proposed 
changes in more detaU below. 
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As figure 18 shows, the above interpretations of. 
Cooper and Grant are in direct conflict with those of 
Ross These conflicts need to be resolved by detaUed 
field work and additional palcontological coUecting 
and study. 

Series is in the Wolf Camp HiUs. This problem will be 
discussed in detail elsewhere in this volume by C A . 
Ross. Hence, I wiU only briefly review where the base 
has been placed by various workers and offer kny 
opinion as to where I would place the boundary. 

A major problem in the Glass Mountains is the exact 
position of the base of the Permian. This is especially 
cnticil because the type section of the Wolfcampian 

R.E. King (1930) placed the base of the Permian at 
the base of the Uddenites-bearing Shale Member of the 
Gaptank Formation primarily on the basis of 
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brachiopods. Bostwick (1962) reported Schwagerina 
from this same member and placed the Pennsylvanian-
Permian boundary at its base. Ross (1963), seemingly 
unaware of Bostwick's work, placed the base of the 
Permian at the base.of the Neal Ranch Formation, 
although he indicated the Gray Limestone Member 
(bed 2) possibly in part could be Permian. WUde (1971) 
reported Permian species of Triticites and Schwagerina 
from the Gray Limestone Member (bed 2) and placed 
the base of the Permian at its base. StUl, for no ap
parent reason, WUde disregarded Bostwick's report 
(1962) of Permian Schwagerina in the underlying 
Uddenites-bearing Shale Member , al though he 
reported finding PseudofusuUnella in this member. 
Assuming Bostwick's (1962) work is valid and, con
sidering the Cooper and Grant brachiopod faunal 
evidence (1972), I would place the base of the Permian 
at the base of the Uddenites-bearing Shale Member.* 

Pertinent to this problem is the proper formational 
assignment of the upper two members of the Gaptank 
Formation. Ross (1963) on the basis of lithology 
assigned the Gray Limestone Member (bed 2) and 
Uddenites-bearing Shale Member to the Gaptank 
Formation. As mentioned above. Cooper and Grant 
(1972, p. 30, 109) reassigned the former to the Neal 
Ranch Formation strictly on a faunal basis. According 
to modem stratigraphic practice, members are usuaUy 
defined and assigned to formations on the basis of 
lithology, not solely on a faunal basis. PrimarUy for this 
reason, I would suggest that the Gray Limestone 
Member (bed 2) be retained in the Gaptank Formation 
untU Cooper and Grant can present compeUing 
lithologic criteria for their reassignment. Ross (1963, p. 
13) on a Uthologic basis placed beds 3 and 4 of P.B. 
King's (1930) Gray Limestone Member in the Neal 
Ranch Formation and, placed the upper contact of the 
Gaptank Formation at the top of bed 2 of the Gray 
Limestone Member. On this basis I beUeve Cooper and 
Grant's (1972, p. 32) restriction of the Gray Limestone 
Member to bed 2 is vaUd, although this too was done 
primarily on a faunal basis. 

The age of the Road Canyon Formation is a major 
problem in the Glass Mountains, and this involves the 
position of the boundary between the Leonardian and 
Guadalupian Series at the type locaUty of the fornier. 
Paramount to this question is that age assignment 
depends on the particular age^lating . invertebrate 
group used. FusuUnids date it as Guadalupian whereeis 
brachiopods, sponges, and ammonites date it a s , 
Leonardian. It is obvious that both age assignments 
cannot be correct. However, on the basis of the total 
fauna I would agree with Cooper and Grant's (1972) 
Leonardian age assigment. 

Cooper and Grant (1972, p . 115) on the basis of 
brachiopods revised the type section of the Leonardian 
Series, restricting it to the Cathedral Mountain and 
Road Canyon Formations. They expanded the type 

section of the Wolfcampian Series to include the 
Skinner Ranch and Hess Formations (not in the e». 
panded sense of Cooper and Grant, 1972). Howeyer, on.' 
the basis of fusulinids both these formations are^ 
assigned to the Leonardian Series. This is a inost', 
difficult interpretational conflict that needs to'be 
resolved. WUde (1971, p. 372) has partially resolved this' 
problem by his assignment, on the basis of fusuUnids, of 
the Decie Ranch Member of the Skirmer Ranch^ 
Formation to the Wolfcampian Series. • 

77. 
However, Wilde's (1971, p. 372) above assignment^ 

has in itself created the foUowing subsidiary problem 
that wiU require additional detaUed field work and 
palcontological collecting. The key fusulinid Sch-
wagerina crassitectoria, and other characteristi? 

* See addenda at end of paper. 

Leonardian fusulinids, have been reported from the 
basal beds in the undivided Skinner Ranch Formation. 
These basal beds, according to Cooper and Grant 
(1972, p. 45, 113), are equivalent to the Decie Ranch 
Member mainly on the basis of their contained 
brachiopods, and stratigraphic and facies relationships. 
S. crassitectoria has not been coUected from the Decie 
Ranch Member nor have Wolfcampian fusuUruds been 
collected from the basal beds of the undivided Skinner 
Ranch Formation. Cooper and Grant (1973, p. 371-372) 
believe the absence of S. crassitectoria in the Decie 
Ranch Member is because of improper environment, 
Lithologic evidence (the presence of boulder and 
cobble sized intraclasts) suggest that this member was 
probably deposited in a very turbulent environment in 
which Ŝ  crassitectoria evidently could not Uve. 

Cooper and Grant (1972, p . 71, 119) state that a 
detailed search for fossUs in the post-Word 
Guadalupian sequence in the Glass Mountains needs to 
be done. The fauna of this sequence is poorly known. 
The major task wiU be to find undolomitized parts of 
the sequence containing weU-preserved fossils. 

Eastem Shelf. This area consists, of most pf the hilly, 
country of north-central Texas,, from Brownwood to 
AbUene to Wichita Falls. The Pennsylvanian and 
Lower Permian sections consist of interfingering 
sequences of open marine carbonates, marginal marine 
deltaic elastics, and fluvial red beds. The Upper Per
mian is an evaporite-red bed sequence in this area. 
Accordingly, the stratigraphy is complex. Only the 
general stratigraphic framework, is given in figure. 19. 
The facies and depositional model relationships and 
problems of this sequence are discussed by W.E. 
Galloway elsewhere in this volume. 

The major unresolved stratigraphic problem of this 
area is the position of the base of the Permian. Through 
the years its placement has ranged from the base of the 
Thrifty Formation to the top of the BeUe Plams 
Formation. An exceUent summary of the problem is 
given in a pubUcation of the San Angelo Geological 
Society (1958). A more recent published article deaUng 
with the placement of the Permian boundary, and one 
with which the majority of current workers agree, is by 
Kauffman and Roth (1966). They place the base of the 
Permian immediately below Waldrip Limestone 
Number One at the base of the Pueblo Formation in the 
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Colorado River valley and.immediately above the top 
of the Crystal FaUs Limestone in the Brazos River 
valley. An important point to keep in mind is that the 
Eastern shelf is one of the few outcrop areas in the 

' Permian basiri region where continuous sedimentation 
across the Pennsylvanian-Permian boundary took place 

* without other major erosional and depositional breaks 
; that exist in other areas such as the Glass Mountains. 

V Fusulinids of the Eastern shelf have been studied in 
fr moderate detaU and do provide a good basic 
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stratigraphic framework. The brachiopods and am
monites are still in need of such study. 

SUBSURFACE OF THE PERMIAN BASIN 

Most of the i'erriiian rocks of the Permian basin 
region are in the subsurface. Thus, for a comprehensive 
understanding pf the Permian geologic hi.story and 
stratigraphy of west, Texas and southeastern New 
Mexico, detailed subsurface stratigraphic studies are an 
essential prerequisite. Such studies have been done; 
however, because of the strongly competitive nature of 
the oil industry almost all of them remain unpubhshed 
in the locked confidential files of oU companies. I urge 
the publication of these studies as soon as their 
competitive advantage has passed. 

Figure 20 shows the subsurface provinces of the 
regiori and figure 21 shows the subsurface Permian 
stratigraphic framework of these provinces . One iriajor 
problem is the position of the base of the Permian in 
the subsurface. T.S. Jones discusses this problem in 
detail as it exists in the Midland and Delaware basins 
elsewhere in this volume. The biggest problem in the 
subsurface is shelf to basin correlations. The Permian 
sheU-edge deposits are thick, extensive carbonate bank 
and reef complexes. As a result shelf strata cannot be 
directly traced into basin equivalents because there are 

. no key beds or markers that extend through the shelf-
edge banks and reefs from the sheU to the basin. FossUs 
are of very limited use because sheU, shelf-edge, and 
basin faunas are quite different with very few forms 
common to all three. One prominent exception is in the 
Guadalupe Mountains where, as discussed previously 
in this paper, the same restricted fusulinid fauna is 
found in the shelf TansiU Formation and basinal Lamar 
Member of the , Bell Canyon Formation and firmly 
estabUshes the correlation of these two units. Also, 
fossils are difficult to find in significant quantity in the 
subsurface. The steep depositional topography of the 
region also complicates the problem. Therefore, sheU 
to basin correlations are very difficult to estabUsh. 
Most of the effort has been directed toward the 
correlation of the "Glorieta" and Tubb (Drinkard) 
sands of the Northwest shelf and Central Basin platform 
to the three Bone Spring sands of the Delaware basin 
and to the Spraberry and Dean Formations of the 
Midland basin. The most recent pubUshed attempt at 
shelf to basin correlations of these units is that of SUver 
and Todd (1969). Using unconformity-bounded 
sequences in a cyclic sedimentation model, they 
correlate the Tubb (Drinkard) with the lower Spraberry 
sand and the Second Bone Spring sand. Most workers, 
however, would disagree with these correlations and 
correlate the Tubb (Drinkard) with the Dean For
mation and the Third Bone Spring sand. For additional 
discussion of shelf to basin correlations and one ap
proach to the problem the reader is referred to SUver 
and Todd (1969). 

For many years subsurface geologists have debated 
the age ofthe Dean Formation. Some placed the top of 
the Wolfcampian Series at the upper contact of the 
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Figure 20.—Subsurface provinces of the Permian shown in order to illustrate their geographic 
basin. The key Permian outcrop areas are ako relationship to the subsurface provinces. 

Dean while others assigned the Dean a Leonardian age. t 
Recently the debate was settled. Silver and Todd (1%9, 
p. 2243) reported definite Leonardian fusuUnids below 
the Dean and Third Bone Spring sand. There are ako 
additional unpublished subsurface data that support a 
Leonardian age for the Dean. 

Shelf-edge and shelf carbonates of early Leonardian 
age on the Northwest shelf and Central Basin platfonn 
are currently termed "Abo", "Wichita", and "Wichitia-
Albany". This is a nomenclatural conflict that needs to 
be formaUy resolved in print. One positive step in this 
direction is Meyer's (1966, p. 71) recommendation that 
on the Northwest sheU the early Leonardian carbonates 
be designated the Wichita Formation and the term 
"Abo Formation" be restricted to the red beds to the 
west in central and south-central New Mexico. SUver 
and Todd (1969, p. 2243) propose a new name be given 
these carbonates and the terms "Abo" and "Wichita" 
be restricted to shelf clastic facies. Neither proposal has 
as yet been widely accepted. StiU, the proper 
nomenclature of these carbonates is a conflict that 
needs to be resolved. 

The San Andres Formation is one of the most prolific 
Permian oil-producing horizons of the region. It is a 
thick, widespread unit found in the subsurface of west 
Texas and both the subsurface and surface of New 
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Penn. — •*' Regional correlation of the 
CJioDe ^^ ^*'" ^***' "**°8 brachiopods (from 

•̂  ' and Grant, 1972). Bottom: Regional 
i 

correlation of the Permian of west Texas using 
fusulinids (from Wilde, 1971). Note the great 
confh'ct between the two charts. 
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ADDENDA 

While this paper was in press, I received new in
formation (Gamer Wilde, oral communication) that 
Bostwick's report (1962) of Schwagerina from the 
Uddenites-bearing Shale Member is invaUd and that the 
total fusuUnid fauna of this member is definitely 
VirgUian. Therefore, on the basis of its ammonites and 
this new information, I would now regard the age of the 
Uddenites-bearing Shale Member as, VkgUiah and 
place the base of the Permian at the base of the Gray 
Limestone Member from which Wilde (1971) has 
reported definUe Permian fusuUnids. 
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OUTLINE OF STI^UCTURAL DEVELOPMENT OF 
TRANS-PECOS TEXAS' 

PI-HLIP .B. KING= 
Washington, D. C. 

1^ ABSTRACT 

The mountain area of trans-Pecos Texas is divisible into a northern jjart. whit h 
Kjs been more or less stable, and a- southern part, which has shown considerable mo
tility from Paleozoic down to Cenozoic lime. .Strong folds and overtlirusts of lale 
I rnnsylvanian age, raised from a geosyncline, are found in the .Marathon and Solitario 
lipl (ts in the southern part of the province. Northwest of theni, in the stal)le area, 
Icrmian rocks later than the deformation lie unconformaljly on broadly folded older 
Paleozoic foreland rocks, and were deposited inliroad Ijasins, 

In some mountain ranges of western trans-Pecos Te.xas, and extending southward 
inlo Mexico, are close folds and overtlirusts raised from a Me.sozoic geosynclinal area. 
F.ast of them are broad folds, domes, and b.asins of marginal tyjic. These structural 
Inturcs were produced during two movements, one older and the other younger than 
the extensive Tertiary lavas of central trans-Pecos Texas, These may be classed as the 
tiortiiern ends of the Sierra Madre Oriental of Mexico, After the last folding, trans-
Teens Texas was extensively broken by normal faults, some of the movements being of 
Ulc Tertiary age, and some of relatively recent date. In the northern stable part of the 
province, features of Basin and Range type were produced. Here, thick intermontane 
ilfl osits were laid down in the areas depressed by faulting. The present Surface features 
of tran.s-Pecos Texas result in part directly from the various later tectonic movements, 
«n I to a greater degree from the modification of the structural features by stream • 
erosion. 

1̂4 

INTRODUCTION 

For a number of years, during the course of other work, the 
writer has collected information on the structural features of trans-
Pecos Texas. Other duties prevent the writing of a long paper on the 
subject, but some of the interpretations seem to be of sufficient inter-
'cst to warrant publication. This paper is a brief outline of the sub
ject, in which most of the discussion consists of suggestions rather 
than well ordered conclusions. 

The writer has done considerable field work in parts of trans-. 
Pecos Texas, especially in the Marathon region in the southeast and 
the Diablo Plateau on the northwest. Notes and.maps of-N. H. Dar
ton for other parts of trans-Pecos Texas were also available. Dar-
ton's observations were made, during the preparation of the new 

' Manuscript received, September i, 1934. Outgrowth of papers presented by title 
Iwforc the Association at the Oklahoma City meeting, March 24, 1032, and the Hous
ton meeting, March.24, 1933. Published by permission of the director. United States 
Geological Survey. 

' United States Geological Survey. 
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geologic map of Texas. Maps sent in by other geologists for use in 
compiling the map were also consulted, particularly an interesting sot 
of field sheets made by C. L. Baker in southwestern trans-Pecos 
Texas. 
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KELATION OF GEOGRAPHIC TO STRUCTURAL FEATURES -

In broader topographic features trans-Pecos Texas consists of two 
parts. On the west side of Pecos River is a belt of plains and.low pla
teaus 50-100 miles in width. Beyond that is a region of mountains and 
intermontane basins. The mountains rise above the plains on the east 
along an irregular boundary, trending approximately northwestward, 
and the eastern mountains might empirically be considered as a front 
range. Actually, a true front range of continuous-structural and topo
graphic character does not exist, for the origin of the land forms and 
the underlying rock structure in different places is most diverse. 

. The northern part of trans-Pecos Texas, north of the Texas and 
Pacific Railway, is a part of the Basin and Range province. The 
mountains here are broad blocks of flat-lying or gently tilted Paleozoic 
rocks which rest on a pre-Cainbrian basement. Their outlines are 
largely determined by faults which bound their bases, and the inter-

• montane areas are deeply filled by detritus washed down from the 
adjaccttt highlands (Fig. s). 

' W. S. Adkins, "Mesp/.oic Systems," in "The Geology of Te.xas," Vol. I, "Stratig
raphy," Univ. Tc.ras Bull. 32j2, (r933), pp. 239-517. 

3:^7son ih . of the Texas and Pacific Railway, normal faulting has a 
• -"'-̂ Miispicuous efiecton the topography in only a few areas. The region 

>'?hasbeen one of greater mobility than that farther north, and the 
- ""jedimentary and volcanic rocks which form the mountains have been 
- uUed, flexed, and in places strongly folded by. post-Mesozoic move-
'•iments older than the last faulting (Fig. 5). In many places there are 

^-''tnasses of intrusive igneous rock. The rocks of this region, of diverse 
"composition and structure, possess a varied resistance to erosion, and 
Aunpart distinctive features to the different mountain masses and low-

. '^^^nd areas. The topography in most of the district is thus not pro-
-'Lduced directly by the uplift or depression of blocks of the earth's' 

; r xrust. The southern part of trans-Pecos Texas, in which these features 
- -.̂ -are displayed, is most closely allied to the mountains and highlands 

,'V.S{-,northeastern Mexico, such as the Sierra.Madre Oriental, and it 
• •;-;'~lorms their northern end (Fig.,6).^ 

P.7' PRE-CAMBB.IAN STRUCTURAL FEATURES . 

. 77r~̂  Depth of pre-Cambrian floor.—Pre-Cambrian rocks are not widely 
' ;:''ye.tposed in trans-Pecos Texas. The most extensive outcrops are along 

i?|the edges of the uplifted blocks of the Basin and Range province 
:-<.yrhere the sedimentary cover is thin. The largest area.of outcrop here 
,••.; is at the margin of the southeastern angle of the Diablo Plateau (Fig.-' 

-.;::fi'2) near Van Horn; this is'the, highest, point structurally in trans-
"••.,;-Pecos Texas." Its present height is caused largely by block-faulting, 
''.̂ -but west of Van Horn, PernVian rocks overlap the older Paleozoic and 

rest on the pre-Cambrian over a wide area, and in one part of the cUs-
- trict (near Eagle Flat station), the Permian is in turn overlapped by. 

• • .'.̂ the Cretaceous. The area has, therefore, had a long positive history. 
-.- ,Farther east, near Fort Stockton, pre-Cambrian granites have been 

• . • penetr-a.ted by a boring at a depth of 4,750 feet,^ here Ihey are over-
- '; .4ain bythe Permian, and probably lie on the crest of a similar positive 

• '•"areaof basement rocks (Fig.-2). . . . . 

. -. •- * The relation between the ph\-sical features ot trans-Pecos Texas and those of im-
, •,;• mediately adjacent parts ot northern Mexico is shown on Sheet North H-13 (Chi-

' • huahua) of the .'\merican Geographical Society's millionth map of Hispanic .\nierica, 
• .- published in 1934, 

• ,>:J.y' ^ C. L. Baker, " K.xploralqry Geology of a Part .of Southwestern Trans-Pecos 
-;̂ ' "Texas," Univ. 'I'exas Bull. 27.),5 (1927), p. 41. In this and some other writings Baker 
'-. . refers to the district as the" Van Horn dome," To the writer the term "dome" does not 

- • well express the complexity of the uplift: some of the older movements have been dome
like, but its present altitude has been produced largely by normal faulting. 

' E . H, Sellards, "Pre-Palcozoic and Paleozoic Systems," in "The Geology ,of 
.-• Texas," Vol. I,"Stratigraphy," Uii'iv. Texas Bull. 3332(1933), p. 52. 
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Southeast of Van Horn, in a belt extending, through Marathon, 
the pre-Cambrian rocks probably lie far below the surface, for this 
was a region of geosynclinal, deposition during Paleozoic time. South
west of Van Horn also, the pre-Cambrian is probably deeply covered, 
for a great thickness of Mesozoic sediments was laid down there. 
Southeast of the Paleozoic geosyncline, the pre-Cambrian flpor ap
parently rises again; schists prpbably of this age have been found by 
Baker near the axis of the.Sierra del Carmen on the Me.xican side of 
the Rio Grande, 80 miles south of Marathon (Fig. 2)7 These may lie 
not far beneath the Cretaceous in a wide area in this part of Coa
huila. 

Pre-Canibrian structural features in Diablo Plateau.—The char
acter of the pre-Cambrian basement may best be observed near Van 
Horn. In the southern part of 'the area the country rock is schist, 
which strikes predominantly northeast,' but locally with northwest, 
east-west, and even north-south, strikes.^ In the northern part, the 
country rocks are the little metamorphosed, later pre-Cambrian 
sedimentsof the Millican formation (Fig. i ) . ' 

Richardson, during his work in the area for the Van Horn folio,'" 
- did not find the two units in contact, but a few years ago, in the course 

of field work a little farther west, north of the Texas and Pacific Rail
way between Allamore and Eagle Flat stations, the writer was able 
to demonstrate that the contact was one of overthrust (Fig. i),"in 
which the schists on the south had moved northward across the Milli-. 
can. The .fault trace is exposed at various scattered localities and 
trends west-northwest; the plane dips about 30° S. and is intruded by 
diabase sills. In places the faulted rocks are overlain by Permian 
rocks, which arc not disturbed. Recently the writer discovered some 
small outlying masses of schistose rocks resting on limestones of the 

' Emil Bose, "Vestiges of an .Ancient Continent in Northeast Mexico," A-mcr 
/o;(r. 5(;/., ,5th Ser., Vol, 6 (i923),p. 133. . " • 

C. L. Baker, " Desert.Range Tectonics of Trans-Pecos-Te.xas," Pan-Ainer. Geol, 
Vol. 50, (1928), p. 358. -

' G. B. Richardson, U. S. Geol. Siirvc-y, Van IIorn.Folio ig4 (1914), p. 7. 

» C. L. Baker, 0/'. c/7., pp. 7-8. 

'" G. B. Richardson, op. cil., p. 4, 

" The writer's interpretation is shown in the structure section of figure 2.5 in .N̂ . H. 
Harton, "Guidebook of the Western United States, Part F,.Southern Pacific Lines." 
U. S. Geol. Survey Bull. 84s (1933), p. 125. It is interesting to compare this with the 
descriptions and structure section of W. H. von Streeruwitz, "Refiort on the Geology 
and Mineral Resources of Trans-Pecos Texas," Te.xas Geol. .Sun-cy 2iid Ann. Kcpl._ 
(1S91), p. 6S2 and section OP, PI. 26, which, excepting the age assignments of some of 
the rocks, is remarkably accurate. 

Anticlinal and 
synclinal axes 

Strike and dip 
of sedimentary 

rocks 

PRE-CAM BRIAN 

Strike and dip 
of sehistosity 

Thrus t faults 
(hachured on down-
thrown sidei broken 
whe're concealed by 
jounger deposits] 

Fig. i.—Map of Van Horn region to show pre-Cambrian'structural features. Area 
south of Te.xas and Pacific Railway mainly after G. B. Richardson and C. L. Baker. 
Area on north by P. B, King. 
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................ .̂ vjK,.̂ :. 1̂  iiiiica uuc iiorat OX-miamore ("FigT i')~ 
They are probably klippen of the overthrust. 

North of the fault the limestones of the Millican are sheared and 
marmorized. For a distance of 3 or 4 miles they and the associated 
conglomerates and red sandstones are intensely folded with wesi. 
northwest strike, but beyond, the metamorphism is no greater than, 
in the overlying Paleozoic, and the formation passes beneath the 
younger rocks of the Sierra Diablo to the north with dips of only a 
few degrees.^^ The coarse angular conglomerates of the Millican forma
tion in this region consist in small part of fragments of schist and 
igneous rock, but predominantly of limestone, presumably derived 
from, a lower member of the formation. Another limestone member 
is also present at the top of the succession at such places as Tumble
down Mountain west of Beach Mountain (Fig..i). The conglomerate 
apparently thins and intergrades with sandstone toward the north, 
as though derived from an area of uplift near the site of the observed 
overthrust. The northward thrusting of pre-Cambrian rocks toward 
a seemingly stable area in the plateau is similar to the structural re
lations in post-Cretaceous time described later in the paper. Both the 
schists and unaltered sedimentary rocks are penetrated by numerous 
srnall masses of diabase of pre-Cambrian age. The Van Horn sandstone 
(Cambrian) rests unconformably on them in places, and-contains their 
reworked fragments. 

Farther northwest, in the Diablo Plateau, the pre-Cambrian base-
. ment apparently consists .largely of red granite and rhyolite por
phyry. At the base of the Sierra Diablo escarpment northwest oi 
Van Horn the.Cambrian (Van Horn sandstone) is a great mass of red 
arkose with ntimerous layers of coarse bouldery conglomerate. Sur
prisingly enough, few of the fragments come from the underlying 
schistose and sedimentary rocks, but are instead largely of granite and. 
rhyolite. Some of the rounded boulders reach 3 feet across. These 
coarse elastics must have come from high lands farther northwest, 
now largely buried by Paleozoic strata. About 35 miles north of 
Sierra Blanca, within the plateau, are some low hills of rhyolite 
porphyry like that in the Cambrian conglomerates on, the south 
(Fig. 2>; near by are exposures of Permian and Cretaceous limestones. 
N. H. Darton has suggested to the writer that these arc a projectiii.c 
summit of the pre-Cambrian floor.'^ Farther west, at the south end oi 

. ' " N. H.Darton, o/).ci(., Fig, 25,p. 125. 

'̂  N. H. Darton, personal communication, 1930. 

"^^m337:7:z3;:7373P....- '̂ .»-e«"«- -
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.-SMilUcnfornulion, consists ot httlc met..motphoso.l 
-jvpiobably ot late prc-Cambrian age, 
P . . . B. Ki.„ "r.»i.n S t „ . i „ . * .. T , - P . c . . T . » , - « • « • ^"-
' , : "'kmer., Vol. 45 ("934), I'lg-2 l^.P-7'4- - .^'f,noo) P 6-The rhyo-
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' Verde County have entered sheared and talcose (and therefore prob 
ably deformed) shales, possibly of Pennsylvanian age, after passing 
through a thick Cretaceous section.-^ The position of these wells sug 
gests that the strike of the folded belt bends to.an east-southeast 
course east of the Marathon basin (Fig. 2), but farther east, accordinf 
to the work of Sellards, Miser," and others, it again bends toward the 
north and emerges from the Cretaceous cover in the. Ouachita Moun 
tains of Oklahoma. 

Paleozoic land area of Llanoria.—On the southeast, the Llanoria 
geosyncline was probably bounded by an area of highlands underlain 
by crystalline rocks. This has been called Llanoria by analogy with 
the land mass of that name which is supposed to have lain south of 
the Ouachita Mountains.-".The existence of such a land is suggested 
in thePaleozoic sediments in the Marathon basin b\-- the thickening 
of clastic and cherty sediments southeastward; by the replacement ot 
limestones by shales, and of shales by sandstones in this direction 
and by the occurrence in the clastic sediments of pebbles of vein 
quartz, grains of schistose and granitic rocks, and (in the Haymond 
boulder bed) of cobbles of igneous rocks. 

A positive area which, existed in northeastern Mexico in earh 
Mesozoic time may have been a remnant of the.older land, Llanoria ' 

. (Fig. 7). In this region, which occupied part of northern Coahuila 
Jurassic and early Cretaceous rocks are either absent or are repre 
sented by a marginal clastic facies.^* Within the area, in the Sierra del 
Carmen,-the schists reported by Baker are-overlain- by Lower Cre 

• taceous rocks approximately of Glen Rose age, and at Las Delicias 
Coahuila (Fig. 7), rocks of the same age rest directly on the Permian. ' 
South and southwest of a line extending westw--ard from Saltillo to 

'^<E. H. Sellards, "Pre-Paleozoic and Paleozoic Systems," in "The Geolo.gy oi 
Texas," Vol. i, "Stratigraphy," Univ. Texas Bull. J2j2 (1933), pp. 190-91 and Fio 
10, p. 128. 

« H. b . Miser and E. PI. .Sellards, "Pre-Cretaceous Rocks Found in Wells in the. 
Gulf Coastal Plain South of the Ouachita A-Iountains," Bull. Amer. Assoc. Pelrol. 
GeoL, Vol. 15, No. 7 (July, 1931), pp. 807-08. 

E. H. Sellards, "Rocks Underlying Cret.icous in Balcones Fault Zone of Central Texas," ibid., pp. 8ig-2o. 

=« H. D. Miser, "Llanoria, the Paleozoic Land Area in Louisiana and Eastern 
Texas," A incr. Jour. Sci., 5th Ser,, Vol. 2 ( ip j i ) , pp. 61-S9. 

Ptorieon in southern CoaKuua7a"a-
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the United States," GuiJc-

W . i ; ; ? : ' J t e . ; ; ) ^ ^ ^ « « ; J - Andent^ContinCnt in Northeast Mexico," Amer. 

S e r : ; 4 ^ ^ ( S ^ , ; ^ : : : ; ^ ™ ' - Of Southw-esteru Coahuila,' . . . , Tour. Sci., 3th 

Chihuahua to western trans-Pecos Texas, Jurassic and earlyTCreta^ 
rtous rocks are developed to a great thickness. Strong post-Mesozoic 

3 folding took place in this area of thick sedimentation and the general 
"northwestward Cordilleran trend is deflected around the positive 

"^^ Forelarnd areas northwest oj Llanoria geosyncline.—The riorthwxst 
edge of the Llanoria geosyncline may have lain near the northwest 
margin of the present Marathon basin. In this district, near the front -
of the Dugout Creek overthrust, the lowest formation of the Pennsyl
vanian (Tesnus), a typical geosynclinal deposit of, sandstones and 
shales, is only a few hundred feet thick, although a few miles farther 

•Tt southeast, it is several thousand feet in thickness.^' A few miles 
^ south of the.outcrop of the overthrust, a shale formation in the Ordo-

viciin contains large limestone boulders of Cambrian and Ordovician 
age of foreland facies.^- Whether these reached their present positions 
b> normal processes of transportation and deposition, or by some 
process of tectonic intercalation, they suggest that the foreland area 
la\ not far on the northw^est. The Dugout Creek overthrust may form 
the boundary between geosynclinal and foreland rocks in this part of 

•̂  the basin, but nothing is known of the older rocks overridden by the • 
fault. In the northeast part of the.basin, the disturbance in the Pale
ozoic rocks appears to die out northwestward by diminution of the 

^ folds, so that the highest Pennsylvanian passes beneath tilted Per-
miaa of notgreatly younger age beyond, without evident difference 

in dip or strike. 
Northwest of the Llanoria geosyncline the nearest exposures of 

the pre-Permian Paleozoic rocks lie at a distance of a hundred miles 
or more and are of very different facies. As exposed along the edges of 
the Diablo Plateau and Franklin Mountains in The Basin and Range 
province, the section is largely limestone, .̂ .i the base are Upper 
Cambrian sandstones.resting on the pre-Cambrian bascnient and fol-

""̂  lowed by several thousand feef of Ordovician and Silurian lime
stones.'' A number of stages of the Middle Ordovician found at Mara- • 

' *"" "iEmilBose,op.c// . ,Fig,i ,p,i2S, . 
L. B. Kellum, " Reconnaissance, Studies in the Sierra de Jimulco." Bull. Geol. Soc. 

Xmer., Vol.43, (1932) pp. 341-64. 
• " P . B. King, "The Geology of the Glass Mountains," Part T," Descriptive Gc-

-> ology," f/«rj. y'c.raj BH//. 30J.5, pp. 31-32. 
' ' P . B. King, "Pre-Carboniferous Stratigraphy of the Marathon Uplift," Bull. 

Amer. Assoc. Pelrol.Geol., Vol. 15, N'O. 9 (September, 1931), pp. 1063-64. 
' ' .G. B. Richardson, U. S. Geol. Sur-oey El Paso Folio 166, pp. 3-4; t/. S, Geol: 

Survey Van Horn Folio ig4,p\i. 4-$. 
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mon.are absent here,""although the Silurian has no representative at 
Marathon. The Mississippian and Pennsylvanian together are but 
2,000 feet thick and nearly all lirnestone. Beds at Marathon equiva
lent to part of the section are clastic. The highest Pennsylvanian beds 
of the Hueco Mountains are of about the same age as the highest ones 
at Marathon, but in the Sierra Diablo, no strata higher than the lower 
Pennsylvanian remain.'^ The Pennsylvanian and older rocks were 
gently folded and deeply eroded before Perniian' time, so that the 
basal Permian strata, containing .Schwagerina, rest in the northern 
Hueco Mountairis on the Pennsylvanian, in the southern Hueco 

.Mountains on rocks a.s old as the Ordovician, and in the southern 
Sierra Diablo on the pre-Cambrian. In the Pennsylvanian section of 
the Hueco Mountains there is no evidence of movements before the 
close of the period of deposition, and it is probable that the deforma
tion in this foreland area corresponds with the culmination of the 
movements at Marathon. 

The late Pennsylvanian uplift in the Hueco Mountains follows the 
general northwest trend of the present range (Fig. 2), with the older 
rocks dipping more steeply than does the Permian off each side of the 
axis. In the Sierra Diablo a reconstruction of the late Pennsylvanian 
folds which are truncated by the Permian indicates that they had a 
northeast trend (Fig. 2). A particularly well marked broad syncline 
extends northeastward from the southeast corner of the Sierra Diablo 
under the Baylor Mountains (Fig. i ) . The folds in the Hueco Moun- . 
tains and- the Sierra Diablo apparently follow the wesfand southeast 
edges of the,Diablo Plateau area. 

East of the Sierra Diablo the Paleozoic foreland rpcks are deeply 
covered by younger strata. .Near Fort Stockton, as previously noted. 
pre-Cambriaii granites have been penetrated by the drill beneath the 
Permian. Still farther east; Pennsylvanian limestones and Middle 
Ordovician shales have been penetrated by deep wells in Reagan 
.County,'' and heneath them are limestones probably to be correlated 
with the EUenburger farther east. The latter has also been reached by . 
deep borings in Crockett and eastern Pecos counties on the south,'" 
within IOO miles of the Marathon basin. These rocks, like those in 
northwestern trans-Pecos Te.xas, are of foreland facies. 

" P . B. King, "Permian Stratigraphy of Trans-p.?cos Texas," Bull. Geol. Soc. /I mer., Vol. 4S, pp. 697-798. 

ss E. H, Sellards, II. P. Bybee, and II. A. Hemphill, "Producing Horizons in the 
Big Lake Oil Field, Reagan County," Univ. Texas Bull. :;ooi (19,50), pp, 149-203. 

" E. H. Sellards, "Pre-Paleozoic and Paleozoic Svstcms" in "The Geology- of 
Texas," Vol. i, "Stratigraphy," Univ. Te.xas Bull. j - ' , j . ' , (1933), p. So. 
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• re^.:?: After the late Pennsylvanian deformation the former area of sub-
"® .: :-'§.'sidence of the Llanoria geosyncline stood as a land area, probably of 
^r. ' •'.I-,'"mountainous character. North and northwest of this land,. Permian 
B - ' sediments were deposited in new areas of subsidence, or forcdeeps,'' 

•,;J^-. ••'*,.formed on the surface of broadly folded and deeply eroded foreland 
•3M7"- '77r-.TOcks. The subsidence was apparently irregular, and various facies of 

•;.Permian sediments were sharply limited. 
|--',"?"?••:-. Stratigraphic. relationsP—In such areas in trans-Pecos Texas as 
P'-'-'S?''the Glass, -Guadalupe, Delaware, and .A.pache mountains, and the 

1
-•'I':"-'"Sierra Diablo, great changes in the character pf the Permian strata 
'-*•'";-'may be observed along the strike. Thick deposits of siliceous shale 
p [ ^ e found in the Glass Mountains, and in the north similar rocks are 

. ,-'M"ass6ciated with black shaly limestone and fine-grained sandstone. 
- '-.i;.,-̂ The three types of rock are apparently closely related; the sandstone 

-•.rOgrades by diminution of the grain size into siliceous shale, and the 
.'H'-H-shale by increase in calcareous and bituininous matter into black 

••••-sijV-.'hmestone. In the Glass Mountains and Shafter district in the south,.at 
••'33. least a part of these sediments came from the erosion of the upraised 
'-,i£''-r'̂ folds of the Llanoria geosyncline, since they contain fragments of gran-
<-:-?f̂ 5.'-'ite and of the older Paleozoic cherts and limestones, but the.source of 
' 77 ,̂r' the greater part of the Permian clastic sediments is still problematical. 
-.."yr- Laterally the clastic sediments interfinger with massive lenticular 
'vp:'. bodies of limestone which are generally interpreted as limestone reefs.'' 

f
- •'; Beyond the limestone reefs are bedded dolomitic limestones. The 
?-X::,direction of this change in facics is the same in all parts of each secr 

,,..,- •- tion, but varies from one mountain area to another. These .lateral 
i.,;i;-t.changes-are represented in the stratigraphic diagram of the Glass 
.-•*. •̂ ;-, Mountains by the writer, and that of the Guadalupe Mountains by 
i,..,.; ,'.Crandall.^° There was a tendency for rocks of one facics to be de-
":..._.. .Tiosited in the same'gcneral area throughout Permian time. 
77'7- " W. A. J. M. van der Gracht, "Permo-Carboniferous Orogeny in the South-

7.7:}j: Central United States," Verh. der Kan. .-Ikad. van Wetenschappcn tc.-[instcrdam, V)cc\ 

•.,--Sa{^._^7.No.3 (i93i),pp. 8o-8r. 
, . j , . ; . " The stratigraphic and structural features of the Permian of this region are dis-

- -',--."• cussed and interpreted at greater length in the writer's paper on, "Permian Stratigraphy 
: . ,. ofTrans-Pecos Texas,"/};(//.Ceo/.5oc..'lmcr,, Vol.45 (1934),pp.697-798. 

,' ,, • "^ " E. R. Lloyd, "Capitan Limestone and .Associated Formations ot New Me.xico 
- •.,,;; ? . and Texas," Bull. Amer. Assoc. Petrol. Geol, Vol.,13, No. 6 (June, 1929), pp. 643-48. 

:*• ' '•';. " P . B. King, "Geology of the Glass Mountains," Pt. I, "Descriptive Geology," 
I ..•'- , .VTOK. rexajiSM«.3o.j5(i93i),Fig. i7 ,p . 52. 
$'. -,-"•'." K .H. Crandall,"Permian Stratigraphy of Southeastern New Mexico and Adjacent 
a- -r Parts of Western.Te.xas," Bull. A mer. Assoc. Petrol. Geol, Vol. 13, No. 8 (August, 1929), 
k - i-, .Fig-4.p.934. , . 
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-Drilling east of the mountains has disclosed similar relations 
and demonstrated that this complex of clastic deposits limeston 
reefs, and bedded limestones-extends far toward the e ^ t Ea i ro ; 
Pecos Rtv-er bonngs have penetrated a broad uplift of north-no th 
west trend, not e.xposed at the surface, known as the Pecos u' if; 
(Central Basin platform).^: This iscapped on the west side bTmass 
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" liniestone deposits similar to those in the mountain areas farther west. 
" '̂Tbev are shown by drilling to have been connected, in their later 
" "jtages at least, with the upper limestones of the. Glass Mountains 
^ on the south, and those of the Guadalupe Mountains on the north 

(Fig 3)- The black limestones, siliceous shales, and sahdstones were 
apparently confined in their extent to the area between the limestone 

*^reefs in the mountains on the west and those on the Pecos uplift on 
""'the east. This intervening area has been called the Delaware basin." 

Other similar basins apparently existed on the east and west. 
' j East of the Pecos uplift is the Midland basin,'" known only from drill-
-t.-'ing, which was joined with the Delaware basin around the south end 

-< of the Pecos uplift. West of the Delaware basin, south of the Sierra . 
Diablo, and west of the Glass Mountains, there appears to have been 

"-̂ another depression, which hasbeen called the-Marfa basin (Fig. 3),*^ 
^..'-but this feature is not well known. 

During Permian time there was a gradual retreat of the seia south-
, westward, so that marine conditions persisted in the Midland basin 
3 and the area on the northeast only until the middle of the epoch. After 
, this, the basin was cut off from free access to the sea and received 
1, onlv saline deposits and red sediments. Marine conditions persisted 

•" longer in the Delaware basin, but later on'(in.post-Capitan time) it 
>' too was cut off from the sea, and was filled by the gypsum, anhydrite, 
7 salt, and potash deposits of the Castile formation. 

Structural features.—^The Delaware basin, of which most is now . 
^ known from a study of exposures-and drill records, is believed by the 

vsriter to have been a region of subsidence greater than that of the 
surrounding areas during the tinie of Permian deposition. As such, 

5 it served as a trap for the clastic sediments deposited in it. The sub
sidence was probably greatest in the center where the deposits appear 
to he the thickest, but all the basin may have subsided more than the 
Sl rrounding areas, which were apparently more stable. At many 
places, in exposures along The margins of the basin, the writer has 
observ ed that -the rocks are bent down toward it on monoclinal flex-

> ures, which separate the clastic deposits from the limestone deposits 
near by. ^ 

The outlines of the basin were perhaps determined by lines of 

** Originally nan-ied the Delaware Mountain basin by Robin Willis, "Structural 
-Development and Oil .Accumulation in Te.xas Permian," Bull. .-Imer. Assoc. Pelrol. 
Ccol Vol. 13, No. 8(.-\ugust, 1929), Fig. I, p, 1034. 

" So called by Sellards in his unpublished manuscript on the geologic structure of 
Texts Originally named the main Permian b.a.sin by Willis, op. cil., Fig. i, p. '1034. 

" r H. Lahee," Contributions 01 Petroleum Geology to Pure Geology in the South
ern \I id ContinentArea,"i5H«.6W.5o^..'lwef., Vol.43 (1932),Fig. 2. -
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recurrence of down-
;s««??P ^^^"^«d to a peneplain. There was a slight r . 
^ r p i n g in the Permian basin n o r t h e d o / S ^ p " ' T ' 
.^tTriassic red beds (Dockum <rroun) u ' I H '̂̂ "'"f̂ '̂ '̂ ^ Texas, where 
-.Paleozoie structural lines a l ^ ' s t c e a d D " " ' ' ' " ' "^ ^^"^••'̂ >' ̂ -

Jurassic time m new basins which had a d i f f e r . T ' " ' ° " commenced in 
, outhnes from those of the P a l e o S . ^ " " " ° " "" '̂̂ '̂'̂ <^ '̂̂ »t 

"••ithin 
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FIG. 4.—Map of trans Pecos Texas to show ad\'ancc of sea during Jurassic and 
L< iver Cretaceous time. .4—.Shore line in late Jurassic and early Cretaceous time. B— 
Shore line at close of Trinity time; stijipled area show extent of marginal sandstone 

.fades of Trinity group. C—Shore line at close of Fredericksburg time. Based on ob-
'servatjons of W. S. Adkins, C. L. Baker, and P. B. King. 

Jurassic and Lower Cretaceous slraligraphy.—Jn late Jurassic 
^time, seas extended into a new northwest-trending geosynclinal area 

Iving west and southwest of trans-Pecos Texas (Fig. 4). Northwest- „ 
ward the geosyncline extended as far as the mountains in Mexico . 

-•south of El Pas6 and the Eagle, Quitnfan, and Malone mountains on 
the Texas side of Rio Grande. Southeastward, it followed the south
west side of the early Mesozoie positive area of northern Coahuila. 

" J. !•;. Adams, "Triassic of West Texas," IhiU. Amer. Assoc. Petrol. Ccol, Vol: 13. .No. 8 (August,-r929), jip. 1045-54. 
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l?;%"^A"tN'pica^ geosynclinal section of Jurassic and Lower Cretaceous rocks 
S^'i^^e'exposed' along Conchos River in northeastern Chihuahua, across 

f
T^^-^&t Rio Grande from.trans-Pecos Texas (Fig. 5).''^ Here, the lower 
' •"-'Ŝ A'ood feet are shales, thiii limestones, and thick sandstones, with-
'••'S^jocaUy some gypsum, of lale Jurassic and ea:rly Cretaceous (Neo-

% "pircomian and Ajjtian) age. This is foUowed by'5,000 feet of massive 
J-'':-"f-Jirudistid limestone, embracing the upper part of the Trinity, the -

•'•̂ Kf:' 'S^'Fredericksburg, and the Washita groups of Textis". The same forma-
^ f e ' '0?tionsare also probably present farther southeast, at Sierra Mojada, 
.^^^•'-^SCoahuila (Fig. 7).̂ ° -A similar, thinner sequence is found in the Malone 
"^m7 7f^'.'inA Quitman mountains in Texas."^ 
-'^K"4l^^'r<.- In the foreland, area of trans-Pecos Texas on, the east and north-
F^R^''''itt^?'^st the deposits thin out.^- Jurassic and early Cretaceous rocks are 
r^f t i ' -•Kuuknown outside the geosynclinal area, and successive parts of the 
"'^'•^_!l^02.ler Lower Cretaceous .section disappear northeastward by overlap 

S^f^'on the Paleozoic (Fig. 4). The thick limestone, mass of the Conchos 
|-?^^'i valley, thins and loses its identity. In southern trans-Pecos Texas the 

|^;''f,5!?5F.Washita and Fredericksburg parts retain .their massive character 
]|̂ P|»4-;;%li?-'and form imposing escarpments and canyon walls several thousand 
| .^p'^f^^,.feet in height iri the Mesa de Anguilla south of Terlingua, and the 
t-^B'CllfeS^S'-Sierra del Carmen on the east-(Fig. 6)."' The Trinitv part, however, 
*-^pv-*-\f^'has changed here to alternating limestones and marls,=* which north-
jS'iy.t^vl'i.- ward in the Marathon region thin to a few hundred feet and are re-
' | ^^ i j :^ fxv placed by a marginal sandstone facies which forms the basal deposit 
' ' 3 0 v-';̂ |$*'0{ the Lower Cretaceous in central trans-Pecos Texas(Fig. 4).-'= The 

s'J-i.v.'fll̂ i; Fredericksburg part of the massive rudistid limestones-extends far 
' '•:7.. toward the northeast as the Edwards limestone, but in the central 

»»i,j-vlii'I>iablo Plateau, it also changes into a marginaV sandstone facies,'' 
K'-i^-' which almost, if not quite, disappears by overlap near the New Mexico 
'P7 i line (F"ig. 4)." The massive limestones of the Washita group change 

-.„ •• " F rom notes furnished by W. S. .-\dklns a n d K. E . King after field work in ] u n e 

.'•.;•:;:' and July, 1933- Sec also K. I t . Burrows, "Geo logy of N o r t h e r n Mexico , " Boi. Soc. 

•^i-.--;- CeoLMe.xicuHii, Vol. 7 ( i 9 i o ) , p p . 1-13. 

';-L:-? - " Personal communicat ion trom W . S. .-Vdkins, J a n u a r y , 1934. 
, • - : . , " W . S. Adkins, "Mesozoic Sys tems," i n ' . 'The Geology of T e x a s , " Vol. i , " S t ra t ig 
••:-' ' . r aphy ," U-iifv. Tcvui B;(//. 3232 (193.3), p p . 292-97. - • 
, -, " W . S. Adkins, op. Cli., Fig. 15, p . 292. 
: «:-• '».J.,A. U d d e n , " S k e t c h of the Geology of tlic Chisos C o u n t r y , " Univ. Te.xas Bui 

;.-..;, v- 93 (1907), pp , 23-26. 

' ' P . E. King,"TheGeologyof theGlass Mountains," Pt. i,"Descriptive Geology 

C/HJD. Te.vas Siiti. 30jS (1931), p.Qi, 

" W. S. .Adkins, 0/-. cj'L, p. 353. 
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FIG. 6.—Map of southwestern trans-Pecos Texas to show structural features in greater detail than in precedin f«* -^ 

northward into marls with abundant fossils of -neritic facies; near Fort 
Stockton two tongues of rudistid limestone.of the southern facies are 

interbedded.'*^ 
Upper Cretaceous slraligraphy.—The lower part of the Upper Cre

taceous, consisting of shales and chalky limestones, is extensively 
expo jed over trans-Pecos Texas, and is found in a few patches over-

^ \s\xig the Lower Ciretaceous in the geosyncline on the west. The upper 
"- part (of Taylor and younger age) is preserved, however, only in two 
" remnant areas,, the Sierra Tierra Vieja and the downwarped area-
•* surrounding the Chisps Mountains (Figs. 5 and 6). These upper strata, 

about 3,000 feet-thick, record a gradual change from marine to conti-
i ? -" nentil conditions.•'•' Resting on fossiliferous marine shales of Taylor 

'I^T" .̂ '̂  age are sandstones, containing marine fossils in their lower part and 
*- *-• "^,.. (-oil beds and dinosaur remains above (Aguja of Adkins). These are 

followed by bright colored clays (Tornillo of Udden) which are ap
parently the highest Cretaceous in the region. These are overlain by 
tuffaceous beds which are apparently of Tertiary age.'̂ " 

Similar beds are found in Mexico on the south, at Hacienda de 
Mohovano, Coahuila, between Sierra Mojada and Las Delicias (Fig. 
7) which contain fossil w-ood and dinosaur bones, as well asconglom-
erate beds!^^ No strata of this age have been reported in the geosyn
clinal airea on the west. 

Early Tertiary slraTigrapliy.—Volcanic rocks of Tertiary age oc-
cup> a wide .tract in central transrPecos Texas, including, the Davis -
Mountains on the north, and extending to the Rio Grande.between 
Terlingua and Shafter on the south (Fig. 5). The volcanic succession 
of la^ras, tuffs, arid agglomerates reaches a thickness of 4,500 feet in 
the Sierra Tierra Vieja toward the west.^^ In the Davis Mountains 
the thickness is less, but even here some escarpments and canyon 

alls show sections up to 2,000 feet in thickness. Intrusive rocks in 
the form of dikes, plugs, bosses, and laccoliths, found both in the 

"76f(i., pp. 334-35. 

• ''̂  Ibid., p . 2,(31, el seq. -

" J. A. Udden, op. c/(., pp. 41-67. 
W. S. Adkins, 0/1. c//., pp, 505-14. 
'" J- A. Udden {op. cit. p. 6-8) found no evident break in the Chisos country between -

the Tornillo and the tuffaceous beds (Chisos for.n-iation) and concluded that the Cre
taceo ,s-Tertiary boundary lay above them. Thcplacing of the boundary in the present 
paper follows the recent conclusions of C, L, Baker for the Sierra Tierra Vieja and C. P. 
Ross for the Chisos country. 

" C. Burckhardt. "F.tude synthetique sur le Mesozoique mexicain," .S'oc/'e/e I\ile-

ontologique Suisse Memoires 4Q-JO (1930), ])p. 217-59, 

' C. L. Baker, ''Exploratory Geology of a Part of Southwestern Trans-Pecos 

T e\a=," i7niv. re,v(!j .'.i;.-;/. 27J5 (1927), p. 35. 

I , , - • 
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lava country and in surrounding areas of sedimentary rocks, probablt-
belong to the same general epoch. The igneous rocks range from basic 
to acidic,"' but alkalic types are common in ail classes. 

FIG 7--AJ,- - i : ^ _ ^ O M , J e s 

^SmiS^Bî 3m3!B3S7r̂ ^ 
I n t h e CI • "icludmg Bose. 

•^^p^;^M. STRUCTURE /:\' TR:l A .S-i-Jr-Lu..' i . . . . , . . . , 

^^pt?-*W^'followed by coarser sediments; largely of pyroclastic origin, con-, 
•^fe'"-^j!taining .numerous lenses of conglome.rate, whose fragments are well-
'•̂ p'':..5;*Iy!ĵ Qynded pebbles and cobbles of igneous rock and of Lower Cretaceous 
£ -'i-"iimestones and cherts. These are overlain by lava flow^s with inter

bedded agglomerates and tuffs.''̂  A similar succession of pyroclastic 
•--..'sediments (Vieja formation of Vaughan), with few lava flows in the 

,;,'-Slower several thousand feet, has been studied by Baker in the Sierra 
-'''••*t:Tierra'Vieja, but at this place it rests with slight angular discordance 
-'-';-!',:on the latest Cretaceous beds below. At the base are conglomerates 
••^•ft^hich contain "huge boulders of Permian' and of Lower- Cretaceous 

^••'"--•^;;\|;rocks.'''' I t is possible that Tertiary sedimentation began earhest in 
•i^Jthese two areas, and that the younger niembers of the volcanic suc-
" '^r cession overlapped the higher surrounding areas which had been 

.•, .'̂ î Craore highly elevated and folded after Cretaceous time. 
' '7333- In areas outside the Chisos country and.the Sierra Tierra Vieja 
,,X-jthe Tertiary volcanic rocks rest, not on the highest Cretaceous, but-
-̂ :~§l;-on a considerable variety of older rocks. At numerous places they lie 

,-^".f on the lower part of the Upper Cretaceous (Eagle Ford and Austin),,, 
.-•\,and at inany others on the Lower Cretaceous. The steeply tilted 
'..-.-'•'rCretaceous rocks on the west flank of the Solitario dome are overlain 

" P ^ by lavas gently tilted in the same direction- At one place on the north 
'•-',*,̂ V flank these overlap onto the lower beds of the Washita group, and 

,;?-;'•'f̂ .in the basin carved from the crest of the dome, pvroclastic rocks rest 
' : '7p on the folded Paleozoic.^" A short distance to the west, in the dome-
;̂ :̂.::x;f;' ,like-uplift of the Shafter district, lavas and tuffs,lie on the truncated 
:;,'-"- surface of Lower Cretaceous and Permian rocks."' Outlying patches of 
, • ,i:; the volcanics rest with gentle dips on the strongly folded and faulted 
';^'.' geosynclinal rocks of the northern Eagle and southern Quitman 
7 p mountains. Similar smal! patches are reported by R. E. .King near 
'---• .Conchos River in Chihuahua. Here they have been tilted, but not 
' - as steeply as are the Cretaceous rocks. 

?,;,-.•, In the southeastern Davis Mountains, Baker has collected plants 
|^,,\,-from tuffs near the base of the volcanics, to which an Eocene age 
p..'- has been assigned."'* Farther north, and also near the base of the vol-
7 7 : ' . - . • • - . ' - ,- , -

" J . A. Udden, op. c i l , p p . 60-66, also personal communica t ions from C. P; Ross, 
S- .- August, 1934. 

•:-V ** Le t t e r f rom C. L. Baker, June , 1931. 

.. ' • . " Aspo in t ed ou t to the writer in the field by C. P . Ross, .August, 1934. 

- ••, " C. L. Baker , "N-Qtc on the Permian Chinat i Ser ies ," Univ. Texas Bull. 2got 
'•- .. (1929), p . 8 1 . , 

" C. L. Bake r and W. F. Bowman, "Geologic E.xploration of the .Southeastern 
. F ron t Range of Trans-Pecos ' I ' exas , " i7«n'. JVvfls/?»//. 7755 (1917), p . 123, 



canics, mammalian teeth have been collected by him w-hich are said 
to be of Oligocene age."" In the western part of the area, Baker has, 
seen only the remains of land tortoises in the volcanics."" At the pres
ent time no fossils of Miocene age have been collected in the succes
sion. That its upper part may be of this age is suggested by the wide
spread occurrence of Miocene tuffs and lavas in northern New Me.xico 
and elsewhere in the Cordilleran province. The plant arid vertebrate 
fossils in the lower part of the succession furnish conflicting evidence 
for its age, but they seem definitely to be older than Miocene. 

EARLY TERTIARY STRUCTURAL FE.-ITURES 

Most of the folding and faulting of the rocks of southern trans-
Pecos Texas occurred in the first half of the Tertiary period, and is 
the northern continuation'of structural features in the Sierra Madre 
Oriental of northeastern Mexico. In Mexico, south of Saltillo, Coa-. • 
huila, the Sierra Madre is a single bundle of close folds of north-
northwest trend, which face the Gulf Coastal Plain on the east. In 
the vicinity of Saltillo tihe Sierra Madre bifurcates northward (Fig. 
7). The lower outer folds, composed largely of Lower and Upper 

. Cretaceous rocks, continue north-northwestward through Coahuila., 
' i n t o eastern transrPecos Texas. The main group of folds bends west.' 

following the belt of Jurassic deposition which lies south of the early 
• Mesozoic positive area arid then, near Torreon, turns north-north

westward and extends through Chihuahua into the Quitman, Eagle, 
and Malone mountains of trans-Pecos Texas (Fig. 7). 

'. IVcstern branch of Sierra Madre.—The western group of folds was 
raised from the thick deposits of the Jurassic and Lower Cretaceous 

.' geosyncline, as may be seen by comparing Figures 4 and 5. Both 
along Conchos River in Chihuahua, and in the Quitman and Eagle 
mountains in Texas, the geosynclinal rocks are thrown into long steep 
folds, trending north-northwest, and are broken by overthrust faults 
which in Texas,have carried these rocks northeastward over the thin
ner foreland sequence of the Lower Cretaceous.'• Remnant patches 
of Tertiary lavas rest on the truncated edges of the folds in the north
ern Eagle and southern Quitman mountairis. There appears, however, 
to have been some broad arching after the lavas were deposited. Thus, 
they dip, northeast and southwest off the axis df the Quitman Moun-
.tains. They are also found low in the intermontane area east of the 

" F. B. Plummer, »/•. «V., p. 805. 

" C. L. Baker, "F.xnloralory Geology of a Part of .'Southwestern Trans-Pecos 
Tcxss," Univ. TcxasBiill 2y4T {icj2-]),\i. T,$. 

" Op. C//,,"0\-crthrustingin Trans-Pecos Texas," ran.Aiiicr. Geol, \'(>l. S5 (19-0). I>- 24. 

p - . . 
*Eagle Mountains, whereas in that range and in the next one at the • 
east they cap the summits. In this range on the east. Baker has found 
some thrust faults,which displace the volcanics.''-' In the Conchos 
River area of Chihuahua, R, E. King has observed down-warped 
patches of Tertiary lava betwieen the anticlinal areas of Mesozoic 
rocks. These rest unconformably on more steeply downfoldcd Upper 
Cretaceous strata. 

Toward the northwest, near the Texas and Pacific Railway, the 
mten<:e folding of the western branch of the Sierra Madre dies out 
along the strike. North of the railway are the gently tilted and block-
faulted rocks of the Diablo Plateau and other mountain areas of 
the Bisin and Range province. In the western part of the plateau a 
hne of broad arches extends northwestward from the Quitman Moun
tains into New Mexico (Fig. 5), closely following the fold of Paleo
zoic age in the Flueco Mountains (Fig. 2). I t is probably an outer 
branch of the system of close folding. 

Eastern folds oj Sierra Madre.—The eastern branch of the Sierra . 
- Madre enters Texas as the high broad fold of the Sierra del Carmen 

(Fig 6) which dies out south of the Marathon region. If is broken by 
f. normal faults, and Baker reports"' that in the Mexican part of the 
_ range there are one or two great faults on the west side. Two other , 

broad folds west of the Sierra del Carmen in Mexico, the Sierra San 
\incente, and Mariscal Mountain, reach .up to the Rio Grande or 
pass beyond it only a fe\y miles before they die out (Fig. 6)7* North 
of the Sierra del Carmen is the much smaller and narrower anticline 
of the Santiago and Del Norte mountains, which in their northern 
part form the crumpled western edge of the Marathon dome. This 
fold, like the Sierra del. Carmen, is faulted on the western side. The 
fault is a thrust fault which has carried strata westward,'' in a direc-

- tion the reverse of the thrusting farther west. Udden'' has suggested 
that the narrowing of the post-Cretaceous folds west of the Marathon 
basin was caused by the competent nature of the deformed Paleozoic 

" Letterfrom C. L. Baker, November, 1933. 
" C. L. Baker, " Desert Range Tectonics of Trans-Pecos Texas," Pan-.A mer. Ccol, 

Vo/. 50 (1928), pp. 3.11-73. 
" J. A. Udden, "Sketch of the Geology of the Chisos Country," Univ. Te.xas Bull. 

93 (1907), p. 85, See also Udden's"Thc .Anticlinal Theory as .-Vpplied to Some Quick
silver Deposits," Univ. Te.xas Bull 7932.(1918), pp. 11-12. 

' ' C . L, Baker and W. F. Bowman, "Geologic E.xploration ot the Soutlieastern 
Front Range of Trans-Pecos Texas," Uiiiv. Texas Bull r75J (1917), pp. '50-51. 

P B. Kin.i:. "The Geology of the Glass Mountains," Pt. i,- "I3escriptive Ge
ology Univ. te.x-.! .'-[nil. 3038(102,1), p. 122. 

.. " J. A. Udiien. "Sketch of the Geology ot the Chisos Country," Univ. Texas Bull. 

W(i907),P-7<3. 
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rocks below, but it should also be remembered that the eastern branch 
of the Sierra Madre is dying out northward. 

North of the Marathon region, broad anticlines which lie some
what east of the north end of the Del Norte Mountains continue with 
the same trend past the northeast end of the Davis Mountains to the 
Apache Mountains north of the Texas and Pacific Railway (Fig. 5). 
The folds both in the Del Norte Mountains and on the north involve 
Tertiary lavas" and are therefore, in considerable part, at least aa 
young as Oligocene. 

Between the western folds of the Sierra Madre and their narrower 
outer branch on the east is a structurally lower area. On the north 
it is occupied by the gently dipping lava flows of the Davis Mountains. 
(Fig. 5), which, in part at least, are younger than the main deforma
tion. South of the Davis Mountains, in, the Chisos country, near the 
southern end of the big bend of the Rio Grande, is a broad synclinal 
area in which strata of late Upper Cretaceous age are preserved, and 
in which the base of the system extends several thousand feet below 
sea-level (Fig. 6).'^ West of the Chisos Mountains the strata rise into., 
the broad, irregular, much faulted uplift of the Terlingua district,'' 
in which Lower Cretaceous limestones are extensively exposed. This 
uplift culminates in the Solitario dome, in w--hich the base of the Cre
taceous lies more than 5,000 feet above sea-lev-el. Northwest of the 
Terlingua uplift is a broad syncline in the Tertiary volcanics, beyond 
which Lower Cretaceous and Permian rocks rise again in the dome of 
the Chinati,Mountains near Shafter (Fig. 5). The dome is truncated 
by erosion,and overlain unconformably by lavas. The sedimentary 
rocks, and perhaps also the lavas, are intruded by large bosses of 
syenite and diorite.^" 

East of the eastern branch of the Sierra Madre in Texas is the 
Marathon dome (Fig. 6), a broad irregular uplift from whose central 

. area the Cretaceous cover has been removed by erosion, exposing tl.e 
deformed Paleozoic rocks of the Llanoria geosyncline. On the east 
flank- of the dorne. Cretaceous rocks slope toward Pecos River at 
angles of a few. degrees or less. On the north and south flanks, their 
inclination is steeper and the base of the system descends from an 
altitude of more than 6,000 feet near the crest of the dome, to near 

" C. L. Baker and W. F. Bowman, 0/1. c//., p. 142. 

" The"sunken block" of Udden, 0^. c/V., pp. So-87. 

" J. A. Udden, "The Anticlinal Theory as Applied to Some Quicksilver Deposits," 
Univ. Te.xas Bull. 1S22 (igi8), pp. 2s-2(). 

«» C. L. Baker, "Note on the Permian Chinati .Series," Univ. Te.xas Bull 2goi 
(1929), pp . 79-82. 
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£•• -*$ea-level, a few score miles tovvard the north and south. The western 
P : ^^'^ge of the Marathon dome is the sharp narrow fold of the Del Norte 

toiler r.-i,-prtiirned and thrust toward the west. f l'*-" -̂ 'edge of the Marathon dome is ine smup no.i..^„ ... 
7 : •• 'and Santiago mountains, overturned and thriist toward the west. 

•̂••' •• South of the Rio Grande, in northeastern Coahuila, a similar broad 
4-V. •-'•Sdbme, the Serrania del Burro has about the same structural height 

-:M& •i-.iSjs'the Marathon'-dome, but the Cretaceous cover is complete over 
7i\s crest.*' It is elongate northwest-southeast parallel with the Sie'rra 
•.idel Carmen and other folds of the eastern branch of the Sierra Madre, 
.^vrhich flank it on the sotithwest (Fig. 7). , 

• p p . Post-Cretaceous siruciural jealures related to Paleozoic (rend lines.— 
-.4.,-Some of the post-Cretaceous structural features trend in directions 
-<• seemingly parallel with the strike of the Paleozoic rocks beneath, 
•jV'ra'ther than in the northwestward direction of the dominant folds of 

, ;";;̂ "the Sierra Madre. These may- have been produced by posthumous 
-}?̂  movements along Paleozoic trend lines. On the east slope of the 
- ";^'Marathon dome several broad arches in fhe Cretaceous rocks extend' 
"*JJ;nearly to, Pecos River and trend in approximately the same direction 
.{7:;'as that suspected for the axes of the Paleozoic folds. 
"Si'-'-' ^-^ '-^^ opposite side of the Marathon dome, Paleozoic rocks are 
^^/again concealed by the Cretaceous, but on a southwest-trending belt 
••rv̂ -JJthrough Green Va:lley, which connects the dome with the uplifted 
: 0 r ^ ^ ^ near Terlingua and the Solitario, the rocks of this system stand 
-•J'|!'̂ inuch higher than they do in either the Chisos country on the south-

-?• ."*i>;'east.or the Davis Mountains on the northwest. Thej- form a very 
-5;>''broad, irregular arch (Fig. 6). Along the northwest side of the arch 
'3,4.are many closely spaced, sub-parallel, short normal faults, similar to 

--•̂ •i those in the Glass Mounlains on the northeast flank df the Marathon 
f~l: dome (F'ig. 6). Il has been suggested "̂̂  that the latter were formed in 

• p rocks overlying the northwest margin of the Marathon folded belt, 
v.,:-and those on the soulhwest may have had a similar relation. That 

1^( - ̂ ?Vthis arch w-hich extends southwest from the Marathon dome may be 
,.M;-:..-.;a^Vrelated to the belt of folded Paleozoic rocks beneath is suggested by 
-S--' ?tV:.'̂ '̂ ^ otitcrops of these rocks at the two ends, in the Marathon basin , 
.'^•^ ^eiifand the Solitario. 
_% , , ;;5 E;/" Some of the structural features southeast of the arch niay also 
;-», .'l̂ -̂ X.be related to Paleozoic trend Unes. The synclinal basin of the 
W' - •/:?;Chisos country appears lo have a northeast trend and to be aligned 
S .;-i;--with several other synclinal areas south of the Marathon basin (Fig. 

'7 P 7 ^ . - I"̂  *-hat part of the Sierra del Carmen lying on the Texas side of 
% •-",•_• the Rio Grande, the main northwest-trending axis appears to be 

f ; - " ^ t ^ " W.S. Adkins, o/>.c//., p. 29S. 
:-:p:f~. ""p. B.King,o/i. cj;.,p, ng. , 
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crossed by minor northeast-trending arches, now greatly displaced 
and brokenby normal faults (Fig. 6). 

Structural events in lale Mesozoic and early Tertiary time.—This 
. survey of the stratigraphic and structural features of late Mesozoic 

and early Tertiar}-- time permits some generalizations as to the se
quence of events. In later Mesozoic time, after the Paleozoic struc-
ttiral features had become dormant, deposition began in western 
trans-Pecos Texas in a new geosynclinal area which crossed the older 
trend- lines at an oblique angle. The first deposits laid down were 
confined to the geosynclinal area, and were sandstones and finer 
clastic sediments. Some of them were probably derived from marginal 
lands on the northeast, but the greater part probably came from far
ther-west in Mexico. Over these was deposited a great mass of lime
storie, comparable td the early Paleozoic limestones of the southern 
Appalachian geosyncline. The. mass thins northeastward toward the 
foreland, where successive parts change first into marly beds of neritic 
facies, and then into marginal sandstone deposits. Upper Cretaceous 
marine shal}' beds follow, and change upward, in the region east of 
the geosynclinal area, into continental beds.. 

Cretaceous time was closed by a period of diastrophism, by which 
the western branch of the Sierra Madre appears to have.been strongly 
folded and faulted, and the foreland area on the east thrown into 
broader folds and arches. After this movement the Cretaceous and 
older rocks were deeply eroded in the uplifted areas, and their frag
ments were distributed through the basal beds of the succeeding early 
Tertiary deposits. In early Tertiary time, lava flows and tuffs were 
spread over the worn-down surface of the foreland, resting in places 
on, downfoldcd remnants of the highest Cretaceous, and in others on 
beds as old as the Paleozoic. At least locally they overlapped across 
the defornied geosynclinal rocks on the west. 

After the period of early Tertiary volcanism there w-ere further 
movements, by w-hich, the lavas were themselves deformed, chiefly 
along the trends of the preceding deformation. In most places the 
volcanic rocks were, broadly arched ancl downwarped, but,in some 
places in the wTSt, along the edge of the strongly folded belt, thrust 
faults younger than the lavas have been found. Tn the eastern branch 
of the Sierra Madre near the Marathon dome, a considerable amount 
of broad folding appears to .be younger than the lavas. The evidence 
for these different times of movement is not as complete as might be 
desired, because the late Cretaceous and early Tertiary rocks have 
not been worked out in detail, and because onlv a few fossils have 
been collected from them: .Actually; the deformation may have been 

accomplished by several more pulsations than the two suggested by 

the available evidence. . 
The steepness of many of the mountain ridges in both the eastern 

and western branches of the Sierra Madre, and the fact that a con
siderable number consist of uparched or upfaulted rocks, has led 

• Baker*' to suggest that most of their structural features are of late 
date It seems unlikely lo the writer, however, that all the deforma-

-I tion in the region took place at the same time. There have evidently 
been two periods of deformation. Moreover, the mountains may not 
have been uplifted lo their present form and height during these times 
of folding, but may have been raised by later broad arching or normal 

,. faulting. 
Il should be remembered, also, that hard rocks in desert regions 

tjpically preserve steep and rugged slopes much later in the cycle bf 
"erosion than in humid regions. Mountain areas in the southwest thus 

rise abruptly frorri gently sloping, more extensive plains, even though 
many of them are relatively small erosion remnants of former high
land areas, of which the plains are the worn-down parts. A large 
number of the mountains in trans-Pecos Texas consist of hard rocks; 
for example, the limestones of Lower Cretaceous age, which may pos-

i »ess either a monoclinal, anticlinal, or even (as at Malone Moun
tain)" a synclinal siructure. The intervening lowland areas have 
been produced, not entirely by dow-nfolding, but by the carrying 
away of non-resistant Upper Creiaceous rocks from synclinal areas, 
and of early Lower Creiaceous, late Jurassic, or Paleozoic rocks from 
anticlinal areas. Moreover, in structure sections across the anticlinal 
mountiins, a reconstruction of the folds demonstrates that a great 

. thickness of strata, novv eroded away, formerly extended over their 
summits. ' ' 

Rdatlon oj structural events in trans-Pecos Te.xas lo sedimentation 
cn the GuljCoastal Plain.—In trans-Pecos Texas the structural events 
of Tertiary time can be deduced partly from the nature of the struc: 
tural features, and partly from'the older Tertiary rocks, most of vsdiich 

_ are of volcanic origin. Interpretations can not be perfect because of 
the frigmentary nature of the record and the small number of fossils 
which have so far been collected. In the Gulf Coastal Plain, east'.of 
the Sierra Madre of northeastern Mexico and trans-Pecos Texas, 
there was, during Tertiary time, more nearly continuous sedimenla-

" C. L. Baker, unpublished manuscript and letters to the writer, 1932--34. 

" C. L. Baker, '-'Overthrusting in Trans-Pecos Texas," Pan-.-linir. Geol, Vol. 
S3 (1929), Fig. I , p . 24. 

N H. Darton, "Guidebook ot the Western United States, Pt. F, Southern'Pacific 
Lines," U.S. Geol Survey Bull 845 {i9S2,),T?l 17 h . 



tion, and a more complete sequence of fossils. It.is possible that events 
in the mountains have left their mark on the record in the coastal 
plain. The same pulsations may have influenced both regions. More
over, the ancestral Rio Grande, flowing down the coastward slope 
from trans-Pecos Texas, and streams heading in the newly raised 
mountains in Mexico, m.ust have carried large quantities of detritus 
to the coast, and probably influenced.the character of sediments de
posited there. 

No very complete correlation belween events in the two regions 
has ever been attempted, and it is a promising field for study. The 
record of events in the mountains is probably obscured in the coastal 
plain by the influence of structural events in other regions, by climatic 
changes, and by local factors which .would cause fluctuations in the 
strand line.*^ The record should be plainest in the Rio Grande embay
ment and the coastal plain of Mexico, nearest the mountain area. 

Cretaceous rocks are separated from the oldest Tertiary (Midway 
group) on the Texas i:oaslal plain by a persistent hiatus and discon-

.formity, and Baker reports that toward the Rio Grande and beyond 
in Mexico, the discordance is angular.'^ The succeeding Midway and 
Wilcox beds thicken southwestward by several thousand feet.from 
Texas into northeastern Mexico." Above the Wilcox in Texas, over 
a w-ell-marked unconformity, is the coarse-grained and widespread 
Carrizo sandstone. Farther soulh,near Tampico,according to Baker,*'• 
the fine-grained clastic deposii of the Velasco shale (latest Cretaceous 
or earliest Tertiary), w-ell developed toward the east, is re]:)laced be
tween the oil fields and the front of the Cordillera by iheChicontepec 

-formation, in which beds of sand and gravel are interbedded with 
shale. The gravel consists of fragments of Lower Cretaceous limestone 
and chert, but the formation is folded equally with the older beds. 
These features of early Eocene stratigraphy are probably related to 
the firsl epoch of diastrophism in the mountains on the west! 

The succeeding Eocene deposits of the Texas coastal plain are 
mostly fine-grained elastics, but toward the lop sandstones are again 
prominent (Fayette) and there is an increasing amount bf volcanic 
detritus (in Yegua and Fayette). Fligher in the section is a marked 

** ]•'. Ii. Plummer,"C!enozoic Systems" in "The Geology of'J'e.xas," \'ol. i,"Stratig
raphy," Univ. 'Texas Bull 3232 (.1933), pp. 526-20. ' 

™ F. Ii. Plummer, o;>. c//., p. 531. 

-" I-t. .A. Jones, " I-ieconnaissance Study of the Salado .-\rch, Nuevo Leon and 
.'i'amaulipas, Mexico,'.' Bull .'liner, .-\ssoc. Pelrol. Geol, Vol. 9, No. i (Januar\--l''ebru-
ary, 1925) p, 129. 

-''•' Personal communication from C, L, Baker. .VIay,T9,)4, 

--:i~fe, 
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-unconformity at the base of the Catahoula formation, wnosc aii^,„ 
overlap the older beds and include coarse sandstones and great quanti
ties of pyroclastic sediments.*^ At least a part of these are commonly 
believed to have come from the mountains on the wesi. The strati
graphic relations and a few plant fossils suggest that the Catahoula 
is of Oligocene age,'"' which is apparently in agreement'with some of 
the determinations made on fossils from the volcanics in trans-Pecos 

/Texas. North of Tampico Baker reports ci, similar unconformity and. 
overlap at the base of the Oligocene. 

Above the Catahoula formation in Texas is the Otvkville sand-
» stone, of Miocene .age, vvhich'is also unconformable on older beds, 
:l-and marks the first occurrence in the Texas Tertiary section of re-
'-̂ •' worked Cretaceous rocks and fossils. It may reflect a proT\ouitced up-

. Ufl.of the land behind the Balcones fault in central Texas,' ' but might 
?'- it not also be related to the post-volcanic folding in trans-Pecos Texas? 
;̂- -ynconformilies are found higher in the section, at the base of. the 

- • Gohad and the" Lissie, and both formations contain much gravel. 
-,, Many of the fragments in the latter clearly come from distant sources.'^ 
:':,-, Perhaps the two formations reflect such later events in trans-Pecos 
' -' Texas as the widespread block faulting, the regional uplift of the area, 
';'v:j and the breaking through of the Rio, Grande from its sources in Colo-
^,' rado. These events are discussed in the following paragraphs. 
P " - ' ' • 

LATER TERTI.-\RY .-VND QUATERN.-\RY STRUCTUR.A-L FEATURES 

:i.j.' Al numerous places in trans-Pecos Texas, the rocks are broken 
,-,,•_ by faults which in ground plan, are straight, or angular, and, wilh 

7-. jagged offsets. AVhere the planes of.such faults can'be observed, they 
-•'• are either nearly vertical or dip steeply (60° or more) toward the 
-t- -downthrow, and are therefore probably normal faults. Where the 
p rocks of the region are also folded, as in the southern part, the trend 
..•,''" of the faults is roughly parallel vvith that of the anticlines and 
i -̂- • synclines, and this had led Baker to suggest" that they were formed 
,s.;-. during'thefolding of the region. However, where the w-ritcr has had 
p . : an opportunity lo sludy the detailed relations between folds arid 
• p y - ^^ults, as in the Gkvss Mounlains and along the western edge of 
,,'•.!.,'-'. the Marathon basin, the parallelism is not perfect, and in many places 

. *' F. B. Plunimcr, op: cil, p, 720, 

' " I b i d . , p . 727. • • 

»M6irf . ,p, 734- . . • • . 

^ Ibid., p. 784. 
" C. L.-Baker, " Desert Range Tectonics ol Trans-Pecos Texas," I'lin-Aiiicr. Geol, 

Vol. 50 (1928), p, 372. ^ • - , 
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anticlines and synclines are cut cleanly across hy faults. A similar 
relation may be suspected in the Sierra del Carmen, from inspection 
of geologic and topographic maps. The normal faults of this district 
are represented on Figure 6 as cutting across the folds. Moreover, 
w^here strong folding has,taken place along the w-estern edge ofthe 
Marathon basin, some of the larger normal faults are downthrow-n in 
a direction opposite to that of the overturning and thrusting of the 
strata. The writer therefore believes that these faults are a later 
feature than the folds, and' that they were produced during a time 
of regional tension which followed the time of compression. He sug
gests that the earliest niovements on the normal faults occurred in 
the late Tertiary. 

in northern trans-Pecos Texas, most of the disturbance of the 
rocks is by such faulting. The region is divided into blocks many 
miles across, whose uplift,'subsidence, and tilting has given rise to 
most of the present topographic features of the district. The rocks 
wdthin the mountains are not conspicuously folded, probably because 
the area was relatively stable during the preceding time of compres
sion. The relation between folding and normal faulting here is thus 
not clearly evident. 

Faults oj northern trans-Pecos Texas.—The outlines of a large 
part of the mountains ofnorthern trans-Pecos Texas are determined 
,by faults which lie along their bases. The edges of the mountains in 
places (as in parts of the Sierra Diablo and Delaware mountains) 
are remarkably straight and are dented-only at intervals by the heads 
of alluvial fans. In other districts erosion has progressed farther and 
pediments embay the mountain slopes to such an extent that the 
original fault block form is lost. In many areas the fault, trace is 
covered by. thick alluvial-fan deposits, probably as a result of rela-. 
tively recent uplifts of the mountain blocks, but locally even here 
(as along the edges of the Salt Basin, in the Guadalupe and Delaware 
mountains and the Sierra Diablo) small exposures of the downfaulted 
rocks crop out on the alluvial slopes in front of the escarpments. In 
some places there are also blocks (such as the Baylor Mountains east 
of the Sierra Diablo) which stand at a level intermediate between the 

- rocks of the high mountains and those of the intermontane areas. 
Abundant exposures demonstrate that these owe their preserit posi
tion to faulting. 

The intermontane areasof northern trans-Pecos Texas are appar
ently depressed blocks, lowered to their present positions by faulting. 
The two largest areas are the Flueco Bolson and Salt Basin on the 
east and west sides of the Diablo Plateau (Fig. 5). A smaller inde-
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;j;--i!.ĵ l̂pendent basin, Eagle Flat, lies-west of the Salt Basin in the latitude 
;:^-"J'?;|Q{ 'Van Horn. These basins are filled by a greal thickness of later 

• K^',Tertiary and Quaterftary-deposits. Some measure of the' depression 
' -rof the rocks in the intermontane, areas may be gained from,well 

.'•, records.'^ Several wells in the Hueco Bolson have been drilled to more 
.,33t\id.n 2,000 feet, and one not far from the base of the Franklin Moun-

? .^:'^^/'tains near the New Mexico line to 4,926 feet, without passing out of 
:M- basin deposits. In the Salt Basin a well drilled about 40 miles north 
;'''^,of.Van Horn went to 1,620 feet without leaving the basin deposits, 
•I'^i^tand one 30 miles south-southeast o.f Van Horn encountered bed rock 
,--.l';|rat i.i^o feet.,In Eagle Flat a well was drilled to 1,000 feet without 
-S>i "reaching bed rock. 
-,v.,;Y;.-,,. The normal faults of northern trans-Pecos Texas have two general 
'•^>«",,trends (Fig. 5). ,Onc system extends in general north and south, but 
,:̂ "?;?lF.,-it is highly irregular in detail, with some members trending north-
tf*^i- northeast or north-northwest. The eastern boundary fault of the , 

,,-41??-Sierra Diablo, a part of the system, has a bight and cusp pattern. 
: ,S;*%-In the Van Horn region the north-south system is crossed by anotiher 
..ts.'<,.oi west-northwest trend, most of'whose members have less displace-
•,''̂ ,*i, ment than those of the first, but whosepattern is much more regular. 
-;#•?•'' Many of these show clear evidence of recurrent movements, Permian 
: p ' limestone reefs lie parallel w-ith some of them and were probably 
{.'y.'-- formed during a flexing of the underlying rocks along the same trends 

--*-.:• as the later faults. Some others on the south side of the Sierra Diablo 
if-:,, also show striking differences in the thickness of Paleozoic rocks on 

,,"?••" opposite sides. On one of these, for example. Cretaceous rocks rest 
•';.'", "• on the pre-Cambrian on the downthrown side, while on the upthrown 

':,-|'-, - side they rest on 900 feel of Permian limestone ancl Cambrian sand-
- 3 ' . stone. An earlier movement, the reverse of the recent one, evidently 

, -;> - took place on this fault."-'' The recurrent movements along the west-
northwest trending faults suggest that they coincide with persistent 

, .-p-: Unes of weakness in the basement rocks of the region. 
Movements on the norrnal faults have occurred several times. 

The eastern slope of the Franklin Mounlains north of El Paso has 
been deeply embayed by pediments, yet at many places near its base 
is an escarpment 100 feet or more in height, produced by recent move-
tnents and composed partly of $cd rock and partly of fanglomerate.'' 

" Well data chiefly from unpublished manuscript by C. L. Baker, 1934. 

'* This fault is .shown at the left-hand end of Figure 23, in N. H. Darton, " Guide

book of the W'cstern United States, Pt. F, Southern Pacific lines," U.S. Ccol. Survey 

B«."-545 (1933), P- 123-
* First noted by G. B. Richardson, U.S. Geol. Survey El Paso Folio 166 (1909), p.9. 
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The lowest points on the floor of the Hueco Bolson on the east lie 
within a few miles of the base of these mountains, and from here east
ward the basin floor slopes gently upward to the much lower Hueco 
Mountains. This slope may have been caused by recent tilling, per
haps at the same time as the last faulting. In the Sierra Diablo several 
canyons s miles or more in length drain eastward lo the downfaulted 
block, and were'"probably extended headw-ard from consequent 
streams draining the faces of the first fault scarps." The mountain 
base line-is, however, remarkably even, and is fringed with great 
alluvial fans still in the process of formation. In some places the fans 
Ihemselves are broken by small faults, along which are escarpments 
IO or 20 feet high. The floor of the Sa:lt Basin on the'east is, like the 
Hueco Bolson, asymmetrical, with a group of salt lakes iri the lowest 
part, close to the high escarpments of the Sierra Diablo. The faults 
wiihin the Sierra Diablo, including the west-northwest system, do 
not appear to have shared the last time of movement. Their scarps 
are considerably dissected, and the scarp bases are free from alluvial 
deposits. Several well marked high-level pediments and stream ter
races in the south part of this mountain area (west of Beach Moun
tain) were apparently formed prior to-its later uplifts. 

Faults oj southern trans-Pecos Te.xas.—A great fault system of ' 
general north-south or south-southeast trend, has been mapped by 
C. L. Baker in the Sierra Tierra Vieja and southward along the west 
side of the Chinati Mountains beyond the latitude of Shafter (Fig. 5).'̂  
It may be considered as a southward extension of the system along 
the east side of the Sierra, Diablo. The fault pattern as worked out 
by Baker consists of a number of parallel or en echelon. ira.ctures, with 
the. greatest displacement now on one, and now- on another.-Most of 
the faults are downthrow-n to the west, in a direction the reverse of 
the overthrusting near by. In the north, bed rock is exposed on both 
sides of the main fault a;nd here the throw is estimated at 2,000 or 
3,000 feet; farther south the trace of the main fault follows the even 
western base line of the mounlains and is mostly concealed by late 
Tertiary deposils.. The rocks which cap the upthrown blocks are 
relatively non-resistant luffs and lavas, and Baker suggests" that 
their preservation on the escarpments is evidence for the.faults being 
of relatively recent age. 

" G. B. Richardson. U.S. Geol .Survey Van Horn Folio 1Q4 (1914), p. 8. 

'» C. L. Baker, "E.xploratorj- Geology of a Part of. Southwestern Trans-Pecos 
Texas," .(7«/-K. Te.xas Bull 274J (1027), pp, 43-44 and PI, i, also later unpublished 
manuscripts and ma[)s of the same author, 

"' C. L. Baker," Desert Ran,i;e Tectonics in Trans-Pecos Texas." /'mi-.l mer. Geol 
Vol, 50 (1928), p, 355. 
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*.^~s-
"" Near Conchos River, in the strongly folded area of the western 
iSierra Madre, R. E. King has observed some large normal faults 
'which have locally broken the folds. A small part of the topographic 
features of this region is probably caused, by them. 
. In southeastern trans-Pecos Texas, normal fauUing is not as pro
nounced as on the north, but is almost as extensive. The numerous 
'faults in the bell belween the Terlingua and Marathon uplifts and 
those in the Glass Mountains have already been noted. A great normal 

•'fault bounds the east side of the Mesa de Anguila (Fig. 6), and the' 
iRio Grande cuts an imposing canyon -through the fault block.""'' 

Another lies on the east side of the folded Santiago Mountains in the 
gsputh part of the Marathon basin. The latter is not now, shown by a 

scarp, and the upthrown block has been deeply eroded. The former 
•* stands as a high sleep escarpment; non-resistant beds lie on its down-
" thrown side, however,-and it is probably a fault-line scarp.'"' The 

Sierra del Carmen is broken by numerous faults parallel with the 
4 long axis of the range.'"^ Their apparent recency also may have been 

caused by the erosion of soft overlying beds from the surface of the 
., Lower Cretaceous limestones. Baker^"* reports that'south of the Rio-
". Grande, fine-grained basin deposits lie against the face of the weslern-
" most scarp without displacement. 

Late Tertiary and Quaternary basin deposits.—During and after 
the firsl period of normal faulting the intermontane areas of the 
Basin and Range province were filled to a great depth by sediments, 
as suggested by the well records previously noted'. Other areas of 
thick deposils are found farther-south,'"^ as in the Rio Grande valley 
west of Shatter, and there are smaUer remnant areas west of the Sierra 

" del Carmen. The upper parts of the. basin deposils are well exposed 
along the Rio Grande, which has entrenched them to a depth of 
several hundred feet. Away from the naounlains they are gray to 
'flesh-colored silts,'"'" in part gypsiferous, with some sandy lenses. 
Near the mountains they are interbedded with, and grade into, fan-

""> J. A. Udden, "Sketch of the Geology of the Chisos Country," Univ. Te.xas Bull. 

...93 (1907), p. So.' 

F . B. Plummer, op.ci'^.. Fig. 27, p. 518. -

^ "" C.L.Baker, (.;>.£/'/., p. 336.' • 

•̂  '<" C. L. Baker and W{. F. Bowman, 
•• V .^Front Range of Trans-Pecos Texas," Univ. Te 

Geologic Exploration of the Southeastern 
Texas Bull i75.!i ' .9n)^' '-<^' '7 i?( i9i7) ,^ ' l -6 ,Sec.2i . 

atRangeoft'rans-rccos jexa^, . . „ . - . - '^- Z ,. p , „ Amer Geol 
- C L Baker," Desert Range Tectonicsof Trans-Pecos Texas, / an-.Amer .Geol, 

' ' • r i ' f B ^ k l f - E x p l o r a t o r y Geology of.a Part of Southwestern Trans-Pecos 

T e a s , " f/iira. rc.i-ai/^»«-2745 ('927), PP-37 40-

' N . H . Darton, o/i.c;'/., PI. 17 
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glomerates and mud-flow deposits. The silts were probably deposited 
in broad, shallow; and perhaps intermittent lakes. Bones of Elephus 
and Equus of Pleistocene age have been collected by Richardson'^^ 
near El Paso, either from the uppermost part of the deposits or from 
later gravels which lie unconformably above them. The age of the 
greater part is unknown. Pliocene or-late Miocene fossils have been 
collected from similar beds in northern New Me.xico."" In some places 
the deposits are faulted'"^ and tilled.'"^ 

On the piedmont slopes east and west of the Franklin Mountains 
near El Paso, and probably farther southeast along the Rio Grande, 
the upper surface, of the basin deposits is apparently a pediment 
rather than an aggraded slope. Overlying the deposits unconformably 
are coarser fanglomerates and terrace gravels of small thickness. Sim- • 
ilaj- relations are reported along the course of the Rio Grande on the 
north in New Mexico."" The later faulting of the mountains may be 
related to these younger deposits. In the Salt Basin, where no recent 
dissection has taken place, the older basin deposits are probably not 
exposed. The surface materials here include gypsum dunes and beds 
of salt in the center, and coarse fanglomerates, which are apparently 
related to recent faulting at the margins. 

River systems of trans-Pecos Te.vas.—Two important rivers, the 
Pecos and the Rio Grande, bound the east and southwest sides of 
trans-Pecos Texas. Their origin and history are in some way related 
to the development of the later structural features, but as a w-hole 
they have not,been studied with care. Ih places their relation to ad
jacent I?nd forms seems to be anomalous, and they possess many 
features which have yel to be explained. 

The Rio Grande, in its course southeastward from the Sierra del 
Carmen to the coast, is apparently a consequent stream, which fol
lows the structurally low areas down the regional dip of the beds 
(Fig. 7). On the northwest in- trans-Pecos Texas, however, its course 
lies in a succession of intermontane desert basins, which it crosses at 
an oblique angle (Fig. 5). It passes from one basin to another through 
separating mountain barriers in gorges, cut on bed. rock. Thus the 
river crosses the Sierra del Carmen in the great canyons below Bo-
quillas, and the Mesa de'Anguila through the impressive Grand Can-

'"' G. B. Richardson, U.S. Geol. Survey El Faso Folio 166 (1909), p . 6. 

' " N. II, Darton, " 'Red beds' and .As.sociaied Formations in ]^cv.' Me.xico," 
U.S. Ccol. Survey Bull. 7Q4 (1928), p. 57. 

"" Ci. B. Richardson, o/>, c//., p. 9 and Fig. IJ. 

'»»C. L.'Bakcr, o/i.cf«,,p.4o, 

"° Personal communicaUon from Kirk Bryan, July, 1933. 
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'r^^7i^^:^'vQn of Santa Helena. In the western corner of the state it passes from 
-•-^fe'is^^ithe Mesilla Bolson eastward into the Hueco Bolson through a less 
•:^>,̂ ",*-;^4j,r.iinpressive rock gorge above El Paso, the Paso del Norte of early 
'^^K"'"'slv*-Spanish travelers. A course partly through desert basins and partly 
'-.''^'7 ---ĵ A through gorges in the niountains is also followed by the Rio Conchos 
iM- •>'> in northeastern Chihuahua (Fig. 7). The relations of the Rio Grande 
,^^-:s. ,-!•«;? in New Mexico are similar, save that its course is more nearly parallel 

^M*^;V|^?,'With the dominant structural trends, so that it flows for longer dis-
^Sr- -:'i-J;. tances through desert basins, and crosses mountain ranges in fewer 

'Sr ' : j ; ;^ . ,p laces . i» _ . . ' • _ . -
'̂ ^5--'"^S,-̂ .,̂ '•• Through all its long course from its sources in the Rocky Moun-

~l«tf tains in Colorado to the sea, the river receives few tributaries. From 
.'f.;-j_:̂  northern New Mexico to the Sierra del Carmen only one important 

' ^ " ' ."ĵ iil', stream contributes water, the Rio Conchos of Chihuahua. Not,far 
'idfe- ••?#-•-- ^^^^ of the Sierra del Carmen the Rio Grande receives the waters of. 

•'•gSjC;-the Pecos, a stream which is nearly as long as the upper part oi^the 
730^- main river, and which, like il, heads in the Rocky Mountains. 
.'""'Vl '• In its course across the desert basins the river flows in a well 

• 7r^:r^: defined, level-bottomed valley, which near El Paso has been cut aboul 
250 feet below the floor of the Hueco and Mesilla bolsons. Near 

.Elephant Butte Dam in New Mexico, Lee reports that the river lies 
450 feet below the surface of the Jornada del Muerto. The flood plains 
are underlain by sands and water-worn gravels to a thickness of less 
than IOO feet."^ Terraces at levels intermediate between the surfaces 
of the desert basins arid the flood plains of the river inay be observed 
at'many places. In many of the gorges, the highest bed rock seems to 
rise no higher than the level of the bolson deposits on either side, and 
at those places where the river crosses a continuous mountain barrier, 
the point of crossing seems to be structurally lower than that part 
of the mountains farther north or south.'" 

The basin deposits of trans-Pecos Texas adjacent to the course 
of the Rio Grande show no evidence of the existence of a large river 
at the time of their deposition. They consist in greater part of fine 

; silts, and the .only fragmental materials are the angular debris 
washed into them from the adjacent mouniain ranges. This, agrees 
with the record in the coastal plain near the Rio Grande. Gravel of 
distant origin appears first in the cgastal plain section only in the 

" ' The best published description of this part of the Rio Grande valley is that of 
W. T. Lee, "Water Resources of the Rio Grande Valley in New Mexico," U.S. Geol. 
Stiniey Water Supply Paper [SS (1907). Many of his interpretations do not harmonize 
•with modern ideas, but his observations are still valuable. 

" ' G. B. Richardson, op. cil, p. 6. . 
' " This latter feature was noted in the Sierra del Carmen by Udden, op. cil, p. 80. 
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Pleistocene (Lissie) deposits."'' In New Mexico, however, near Albu
querque, Bryan"^ has found in the late Tertiary basin deposits "river 
gravels quite similar to those of the existing stream." He considers 
it likely that a' river existed here as far back as Miocene time. Lee 
also reports that rounded pebbles of quartzite and argillite have been 
encountered in water wells in the central parts of the Jornada del 
Muerto and the Mesilla Bolson. 

Pecos River, unlike the Rio Grande, crosses no mountain barriers, 
but follows the eastern side of the mountains through New Mexico 
and west Texas. Some miles east of the Pecos, beyond a pronounced 
west-facing escarpment, is the level surface bf the High Plains, un
derlain by several hundred feet of Pliocene deposits. These are com
monly supposed to have been washed out.from the mountains west 
and northwest of Pecos River."" As evidence for this conclusion mav 
be cited the apparent beheading of the upper tributaries of the CoJo-. 
rado, Brazos, and Canadian rivers by the Pecos, and the high level 
surface fn the Sacramento Mountains w-est of the Pecos valley de- . 
scribed by Nye. The latter can be projected -eastward across the val
ley into the plains surface."' At some time after the deposition of the 
Pliocene deposits, for causes not well understood, the Pecos estab-. 
lished itself parallel with the mountain front, and at right angles to 
the pre-existing drainage. 

In its lower course, from the crossing of the Santa Fe Railway, 
east of Fort Stockton southward. (Fig. 5), the Pecos flows on bed rock, 
and has carved a canyon through the Edwards.Plateau htindreds of 
feet deep. Farther upstream, in the Toyah basin, it flows over alluvial 
deposits 500-1,000 feet deep."' Many geologists believe-these to have • 
been deposited becatise of a subsidence of the basin floor, caused at 
least in part by the leaching out of Permian, salt beds beneath. In 
the Roswell basin, north of Carlsbad in New Mexico, alluviaf fill 
somewhat greater than 250 feet has been encountered, although be
tween it and the Toyah basin alluvial deposits beneath the channel 

"< F. B. Plummer, (?;>. cA, p. 784. 

' " Letter from Kirk Br>'an, October, 1929. 

' " F. B. Plummer, op. cit., Fig. 51, p. 770, 

S. S. Nye, "Geology" in "Geology and Ground Water Resources of the Roswell 
Artesian Basin," U.S. Geol. Survey Water Supply Paper 6j(n (1Q33), pp. 96-97. 

" ' F. B. Plummer, op. cil, p. 771. 
S. S. A'ye, op. cil., f-'ig. i, p. 11, and p. 97. 

"« First reported by G. B. Richardson, "Report 0/ a Reconnaissance in Trans-
Pecos Texas North of the Texas and Pacific Railway," Univ. I'exas Bull. 23 (1904), pp. 
7g-8o. Described in various later reports, including an unpublished jiapcr }>y H. S. 
Gale on. the geology and underground water of (he 'Poyah basin, submitted to the 
United States Geological Survey for publication. 
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^•-^•%^fi '^\he river are in places only 50 feet deep."' Nye describes four dis-
- .-j'.Sv̂ tinct terrace surfaces in the vicinity of the Roswell basin. 
^"3&.fp-..-Structural events oj late Cenozoic time.—The first epoch of normal 

•'--^-'faulting, probably of later Tertiary (Miocene or Pliocene) age, ap-
' 'patently disturbed nearly all of trans-Pecos Texas, but its effects 

:,y"'were greatest in the north. During and after this epoch, basin deposits 
-., ''l.^sai'were laid down to great thickness in, the lower fault blocks. There 

'iH-:-is no evidence that these areas were connected by any large streams. 
• ,',-̂ iiv.The sediments were probably derived from the immediately adjacent 

|¥;'vtnountains, and were deposited in broad shallow lakes, or playas. To-
'r,-:^S"w'ard the end of the epoch of basin filling, their surfaces may have 
•-'^ft-been built up to such a height, and pediments cut back from them so 
'v^-'far, that they were more or less connected with adjacent basins at 
"s-l-i'Sthe lowest points on the encircling mountain barriers. 

'- ';4j;,;:-'". • Later movements apparently took place along the faults of north-
7W Ŝ.erxi trans-Pecos Texas, and continued until relatively recent time. 
-^^'vDuring this time the mountains of the, area, which had been greatly 

K '-.ySa'eroded during the epoch of basin filling,Were again uplifted, and as-
• slfj'-*""^^'^ their present form,and height. The older basin deposits were 

,,^-:M|>.somewhat deformed and new deposits were laid dow-ji unconformably 
- "^^.y over the old at the bases of the mountains. Probably few or none of 

•'5*'-'the faults of southeastern trans-Pecos Texas were affected by the 
7 p later movements. The escarpments which follow them are probably 
'Cfcl fault-line scarps, many of which are now deeply eroded. Those few 

. 4jJ:..whichare straight and-frcsh seem to have been covered at one time 
' •j'33.'^7 soft, easily removable strata on the downthrown block. 

•p- It is probable that the Rio Grande did not take its course acrpss 
• i p . New Me.xico and western Te.xas until long after the first time of fault-. -
•̂ -̂ •̂ -iT. ing, and after the lime.of basin filling. The first evidence of. river 
"•ifr action to be seen is in the pediments and terraces eroded on the upper 
.fv.; • surface of the basin deposits. 

,.';-:%5r,- The lower consequent course of the river, betw-ecn the Sierra 
-.,f5^„ del Carmen and the gulf, probably came into existence much earlier. 
•^^^'..This ancestral stream may have rnade important contributions of 
.-.^.-.'-sediment to Tertiary formations on the gulf coast as far back as the 
•333:: Eocene. An older river may also have existed in central New Mexico, 
itgi/;.as suggested by the evidence of Lee and Bryan. Lee supposed that 

••••,'53'- ^or a time this stream did not flow- to the sea, but erhptied southwest-
.-:Vr-•-. ward into the basin of Laguna Guzman, in norlhern Chihuahua west' 
••'- -ofElPaso. 

" ' S. S. Nye, op. cU., p. 26, 



What could have: caused the integration of these disconnected 
and wholly unrelated streams? A clue has been given by Blackwelder 
in a recent paper on the origin of Colorado River,''" a stream which 
has many of the same peculiar relations as the Rio tirande. Black
welder points out that there is evidence of great uplifts in Pliocene 
and Pleistocene time in the Rocky Mouniain region. If such occurred 
there mtist have'been a marked increase in rainfall in a region that, 
had previously been low and semi-arid. Much water mUsl have been 
shed off toward the south and southwest, filling near-by desert basins 
to their rims, overflowing into adjacent lower basins, and eventually 
establishing through-flowing drainage to the sea. One such through-
flowing stream was the Colorado, another- the Rio Grande. The in-

. crease in the amount of run-off may also have aided the Pecos in 
establishing its course east of the mountains. 

The'waters that shed south from the Rocky Mountains may have 
followed for a distance the river supposed by Bryan tind Lee to have 
existed earlier in central New Me.xico. If, however, this stream led to 
an interior basin, as supposed by Lee, the waters soon sought an 
outlet inlo adjacent basins. If the basins had previously been.made 
partly confluent by prolonged filling and pediment cutting, this 
process may have been easy. That the vyatcrs" found their outlet to 
the southeast across trans-Pecos Texas, was largely fortuitous, and-
depended entirely on the accidental placing of the structurally low 
areas. The establishment of through-flowing drainage from Colorado 
to the sea. was perhaps aided in mid-course by uplifts of mountains 
in Mexico. R. E. King'*' finds that in the Sierra Madre Occidental 
of western Chihuahua there is a widespread mature surface of broad 
Valleys and low rollirig divides at eleval-ions of 6,000-8,000 feet, which 
is now being dissected on its west side by tremendous canyons. The 
uplifl of this surface may have given rise to the Rio Conchos,. and 
perhaps for a time to other streams, which joined the Rio Grande west 
of its crossing of the last mountain barriers. Afler crossing the last 
mouniain range, the Sierra del Carmen, the waters from the Rocky 
Mounlains, augmented by those from Mexico, joined the ancestral 
Rio Grande, -ivhich had previously existed east of the mountains on 
the coastal slope. 

The subsequent history of the Rio Grande has been one of down-
cutting. This is expressed in most of its course by the trenching of the 
basin deposits, and the cutting of gorges in the more resistant rocks. 

'2» Eliot Blackwelder, "Origin of the Colorado River," Bull Geol. Soc. Amer., Vol. 
4S (1934), PP- S51-65-

" ' R. E. King, personal communication, April, 1933. 

DaJ^In the basins nearest the sea, such as that between the -Sierra del 
•L-^'^Carmen and the Mesa de Anguila,, greater quantities of non-resistant 
- .'''̂ ipiTOcks were probably carried away, causing such knots of hard rock 

if^as the intrusives of the Chisos Mountains to stand out in bold relief. 
VnThe deep cutting in the southeastern basins also permitted the river 

- to be superimposed on lower folds and fault blocks, such as Mariscal 
• Mountain, which had hitherto been concealed. I t is possible that some 

'̂ •.'-<7j3oi the fault blocks in soulheastern trans-Pecos Texas were, at about 
'*'*;{his time, subject to renewed normal faulting, and that the stream 
,l-'̂ ;cut down through them as they were raised. The river has, in fact, 

•'J îSbeen interpreted by some geologists as antecedent to many of the 
• • ''4Stfault blocks, and even of the folds, but most of the supposed cases 

:'5/'o{ antecedency are subject to alternative interpretations. Until fur-
'';;:,; ther ievidence is obtained, it seems most probable that the river is 
"*£•'.either consequent to or superimposed, on most of the structural 
,'^;^ features which it crosses.'-* 
!-_-|4 •'-' ., ̂ 2 Interpretations very similar to those here preseiited have been made by C. L. 
' S I " Baker, in "Desert,Range Tectonics of Trans-Pecos Texas," Pan-Amer. Geol, Vol. 50 
' 3 3 . \ (^928), p. 363, and the writer wishes,to acknowledge his indebtedness to this earlier 
^"nf- paper. In Baker's unpublished manuscript on the structure of ttans-Pecos Texas, 

•\^" similar theories and some bf the alternative hypotheses are discussed in some detail. 
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