
Amer1can A550c1at10n 0f Petr01eum 6e010915t 
M1D-C0N71NEN7 RE610NAL MEE71N6 

0k1ah0ma C1ty, 0k1ah0ma 

N0vem6er 6, 7, 8, 1963 

N0vem6er 7, 1963 
Pre51d1n9: J. 5. ••5c0t•• McDav1d, Pre5., 

0k1a. C1ty 6e01. 50c1ety 
V1ct0r J. Ver0da, Mem6er, 

Kan5a5 6e01. 50c1ety 
1nv0cat10n and We1c0me R1chard L. R06ert5 
1ntr0duct10n 0f 1964 N0m1nee5 AAP6 J. C. 5pr0u1e 
Addre55 6y Che5ter H. Lauck, C0nt1nenta1 011 
••50me Re910na1 A5pect5 0f the Upper M1551551pp1an 
L0wer Penn5y1van1an 0f the M1d-C0nt1nent.•• 

Edward 8arrett, C0nt1nenta1 011 
••7he Che5ter, M0rr0w and At0ka 5er1e5 1n We5tern Arkan- 
5a5 and Ea5tern 0k1ah0ma.•• 

E. A. Merewether 4~, 80nd R. Ha1ey, 
and 5herw00d E. Fre20n, U.5.6.5. 

••7he At0ka F0rmat10n 1n the Centra1 0uach1ta M0unta1n5, 
0k1ah0ma•• 

Ph1111p H. 5tark, M0611 011 
••Mar1ne 7ran59re5510n 0f the At0ka F0rmat10n 1n the Ea5t- 
ern Ar6uck1e M0unta1n5 Re910n, 0k1a.•• 

C. L. R0weR, Un1ver51ty 0f A1a5ka; 
Patr1ck K. 5uther1and ~, Un1ver51ty 0f 
0k1ah0ma 

R0und 7a61e D15cu5510n 
5peaker5 and 

C11ff0rd 8. 8ranan - -  1ndependent 
5herw00d Fre20n - -  U.5.6.5. 
J0hn H. Mar5ha11 - -  M0611 011 

N0vem6er 7, 1963 
Pre51d1n9: Jame5 M. F0r90t50n, Pre5., 7u15a 6e01. 50c1ety 

Ly1e E. Ca5e, Pre5., Ardm0re 6e01. 50c1ety 
••Pr0fe5510na1 5tandard5 and the 6e010915t•• 

Jack A. 7ay10r, M0611 011 
••6e01091c Map5 Ver5u5 0t6er 6e01091c 7he0r1e5 u N0rth- 
ern Arkan5a5•• 

Erne5t E. 611ck, U.5.6.5. 
••8105trat19raph1c C0rre1at10n 0f Che5ter and M0rr0w R0ck5 
0f N0rthern Arkan5a5•• 

Macken21e 60rd0n, Jr., U.5.6.5. 
7ype 5ect10n 0f M0rr0w 5er1e5, L0wer Peun5y1van1an, 
Wa5h1n9t0n C0., Arkan5a5 

L10yd 6. Hen6e5t, U.5.6.5. 
••Caney, 60ddard, and 5pr1n9er Pa1yn01091ca1 E4u1va1ent5 
1n Eur0pe•• 

L. R. W1150n, Un1ver51ty 0f 0k1a. 
Pre-5pr1n9eran unc0nf0rm1ty and 011 accumu1at10n, Mad111- 
Ay1e5w0rth trend, Mar5ha11 • 8ryan C0unt1e5, 0k1ah0ma. 

W. A. 8eckman, Jr. and 
L. L. 51055 ", N0rthwe5tern Un1v. 

7E¢HN1CAL PR06RAM 

R0und 7a61e D15cu5510n 
Aftern00n 5peaker5, 

N0rman W1111am5 - -  Ark. 5tate 
6e010915t 
R1chard M. R1995 - -  Huffman • 
Ma110y 
J0hn W. Maye5 -- L. H. Hunte 
011 D1v. 
R06ert W. A11en -- C0n5u1tant 

N0vem6er 8, 1963 
Pre51d1n9: De16ert J. C05ta, Pre5. W1ch1ta 6e01. 50c1ety 

ArthUr N. Jac4ue5, Pre5. L16era1 6e01. 50c1ety 
••D1a9enet1c A5pect5 0f L0wer M0rr0w 5and5t0ne5, N0rth- 
we5tern 0k1ah0ma•• 

W. L. Adam5, Pan Amer1can Pet. 
••5pr1n9er 5and5t0ne Var1a6111ty•• 

Lynn C. Jac0650n, 5tandard 011 C0. 
0f 0h10 

••Effect5 0f H1n9e L1ne Dep051t10n and 7runcat10n 1n the 
Anadark0 8a51n, 0k1ah0ma•• 

R06ert R. K11n9er and 
R1chard D. A5h, 5un 011 C0. 

••7he 1nf1uence 0f Re910na1 7ect0n1c5 and L0ca1 5tructure 
0n Dep051t10n 0f the M0rr0w F0rmat10n 1n the We5tern 
Anadark0 8a51n•• 

Jame5 M. F0r90t50n, Anth0ny 5taffer* 
• Marthann K. Dav1d, Pan Amer1can 
Petr01eum 

••K1n51er-M0rr0w 6a5 F1e1d, M0rt0n C0., Kan5a5•• 
Her6ert 6. Dav15, Pan Amer1can Pet. 

R0und 7a61e D15cu5510n 
5peaker5, 

Kenneth E. 61660n5 - -  1ndependent 
Char1e5 E. Weaver - -  C0nt1nenta1 011 
6era1d C. Madd0x - -  C0n5u1tant 

N0vem6er 8, 1963 
Pre51d1n9: J. Dav1d 71n51ey, Pre5. Panhand1e 6e01. 50c1ety 

L10yd P1pp1n, Mem6er Panhand1e 6e01. 50c1ety 
••A5pect5 0f Petr01eum Eva1uat10n 1n Cher0kee 6r0up 0f 
50Uthea5tern Kan5a5 and N0rthea5tern 0k1ah0ma.•• 

D0na1d R. 8aker, Marath0n 011 C0. 
••8ur9e55 5and Re5erv01r5 0f Kan5a5•• 

F. W. M0r9an* and M. Eu9ene 
70r11ne, M0r9an • 70r11ne 

••Che5ter-Upper Meramec Pr061em5 1n 7exa5 and 0k1ah0ma 
Panhand1e5•• 

1ra D. (D0n) 7ay10r u Panhand1e 
6e01. 50c. 
7exa5 Panhand1e 5amp1e L09 5erv1ce 
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••1dent1f1cat10n and U5e 0f C0n0d0nt5 fr0m Meramec1an 
R0ck5 (Upper M1551551pp1an) Rec0vered fr0m We11 C0re5 
0f We5tern Kan5a5•• 

7h0ma5 7h0mp50n and Edw1n D. 
60e6e1 ~, Kan5a5 6e01. 5urvey 

••Pre-Penn5y1van1an 5u6 Cr0p 0f the M1551551pp1an •05a9e• 
0n the F1ank5 0f the Centra1 Kan5a5 Up11ft.•• 

R06ert M. Euwer 
••Pre-Penn5y1van1an 5tructure and Pa1e09e0109y 0f Pa10 
Dur0 8a51n 1n the 7exa5 Panhand1e•• 

J0hn 8. 8e5t, Jr., Amar1110 011 C0. 
R0und 7a61e D15cu5510n 

5peaker5, and 
6e0r9e D06erv1ch, 1ndependent 
R06ert J. 6utru, 8eardm0re Dr19. C0. 
Wende11 5. J0hn5, C0n5u1tant 

A857RAC75 0F 7ECHN1CAL PAPER5 
1. 0pen1n9 Addre55 

CHE57ER H. LAUCK 
Che5ter H. Lauck, execut1ve a5515tant, C0nt1nenta1 011 

C0mpany, 15 an unu5ua1 c0m61nat10n 0f 6u51ne55man and 
enterta1ner. 

8etter kn0wn a5 ••Lum•• 0f the p0pu1ar rad10 and m0v1e 
team 0f ••Lum and A6ner,•• Mr. Lauck trave15 m0re than 
130,000 m11e5 annua11y f0r C0n0c0 fr0m c0a5t t0 c0a5t. 
C0n5tant1y 0n the ••C0n0c0 c1rcu1t,•• he ha5 ta1ked at c0unt- 
1e55 6u51ne55 meet1n95 and 5tate and nat10na1 c0nvent10n5 
51nce j01n1n9 the f1rm 1n 1955. 

1n 0ne week he de11vered e19ht 5peeche5 1n f1ve d1f- 
ferent 5tate5. He 15 600ked m0nth5 1n advance. And 1n 
6etween appearance5, the t1re1e55 execut1ve mana9e5 t0 
hand1e 5pec1a1 a5519nment5 f0r C0nt1nenta1 011 C0mpany. 

Mr. Lauck, a1th0u9h kn0wn pr1mar11y a5 a rad10 and 
m0v1e per50na11ty, wa5 f1r5t 5ucce55fu1 a5 a 6anker and 
6u51ne55man. A nat1ve 0f A11ene, Ark., he attended 9rade 
and h19h 5ch0015 1n Mena, Ark. A 9raduate 0f the Un1- 
ver51ty 0f Arkan5a5, he maj0red 1n j0urna115m and ed1ted 
the 5ch001•5 hum0r ma9a21ne. 5tudent5 10ved h15 h0me5pun 
w1t. 

F0110w1n9 9raduat10n he 6ecame a550c1ated w1th the 
Un10n 8ank 0f Mena and 1ater 5erved a5 mana9er 0f the 
C1t12en•5 F1nance C0rp0rat10n 1n that C1ty. He wa5 act1ve 
10r 5evera1 year5 1n the 6u51ne55 and c1v1c 11fe 0f Mena, 
where he wa5 pre51dent 0f the L10n•5 C1u6 and the Reta11 
Cred1t A550c1at10n and a d1rect0r 01 the Cham6er 0f C0m- 
merce. 

1n 1931, t09ether w1th N0rr15 60ff, h15 60yh00d fr1end, 
he f0rmed the team 0f ••Lum and A6ner.•• 7hey 6e9an the1r 
rad10 career 1n H0t 5pr1n95, Ark., and 1n 1e55 than tw0 
m0nth5 519ned a netw0rk c0ntract, 6r0adca5t1n9 f1r5t fr0m 
Ch1ca90 and 1ater fr0m C1eve1and and New Y0rk. 7he1r 
p0pu1ar f01k5y hum0r t00k them t0 H011yw00d, where 1n 
add1t10n t0 the1r rad10 w0rk, they 5tarred 1n m0t10n p1cture5 
10r RK0 5tud105. 

••Lum and A6ner•• are cred1ted w1th a num6er 0f 
*1nd1cate5 5peaker 

••f1r5t5•• 1n the enterta1nment w0r1d. 7hey made the f1r5t 
maj0r netw0rk 6r0adca5t 1n 1933 fr0m Rad10 C1ty 1n New 
Y0rk; the f1r5t marath0n 6r0adca5t f0r char1ty (m0re than 
12 h0ur5); the 1n1t1a1 5h0w f0r the Mutua1 rad10 netw0rk; 
and the f1r5t 1nternat10na1 6r0adca5t 6y a rad10 team. 

Mr. Lauck a150 15 a d1rect0r 0f the Amer1can Cap1t01 
L1fe 1n5urance C0mpany, H0u5t0n. 1n 1962, he rece1ved 
an H0n0rary D0ct0r 0f Law5 de9ree fr0m the At1anta Law 
5ch001 and a Freed0m F0undat10n Award 10r a 5peech 
ent1t1ed, ••7he E1eventh H0ur.•• 

2. 50me Re910na1 A5pect5 0f the Upper M1551551pp1an 
m L0wer Penn5y1v0n1an 0f the M1d-C0nt1nent 

EDWARD 8AR1tE•17 
C0nt1nenta1 011 C0. 

7he re910na1 a5pect5 0f 5trat19raphy a5 re1ated t0 the 
tect0n1c pattern deve10pment 0f the m1d-c0nt1nent are d15- 
cu55ed. A 5u6ject1ve v1ew a5 ~ der1ved fr0m 9e01091c 5yn- 
the5e5 15 expre55ed 1n an attempt t0 111u5trate 50me 0f the 
m0re vex1n9 pr061em5 0f c0rre1at10n at and near the M15515- 
51pp1an-Penn5y1van1an c0ntact. Empha515 15 p1aced up0n 
the deve10pment 0f the tect0n1c framew0rk dur1n9 the 1ate 
M1551551pp1an and ear1y Penn5y1van1an t1me 1nterva1 thu5 
exp051n9 the re1at10n5h1p5 0f the "Ar6uck1e•• and "0uach1ta•• 
Fac1e5. 

EDWARD 8ARRE77 
Edward 8arrett 15 Re910na1 Re5earch 6e010915t f0r 

the C0nt1nenta1 011 C0mpany, hav1n9 6een w1th the c0m. 
pany f0r the 1a5t 15~  year5. He ha5, f0r the 1a5t 12 year5, 
6een c0ncerned w1th exp10rat10n 1nv01v1n9 the centra1 and 
ea5tern Un1ted 5tate5, w1th empha515 p1aced up0n 5trat1- 
9raphy and tect0n1c h15t0ry. He rece1ved a 8.5. 1n 9e0109y 
at Ne6ra5ka Un1ver51ty 1n 1948, 9raduat1n9 w1th mem6er- 
5h1p 1n Ph1 8eta Kappa, 519ma X1, and 519ma 6amma 
Ep5110n. 

Mr. 8arrett maj0red 1n mete0r0109y, 9e09raphy, and 
the 50c1a1 5c1ence5 at 50uthern 1111n015 Un1ver51ty 6ef0re 
W0r1d War 11. He 5erved w1th the U5AF fr0m 1942 t0 
1946, 5tart1n9 1n mete0r0109y, and mu5ter1n9 0ut a5 radar 
065erver, 60m6ard1er-nav19at0r. 
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3. 7he Che5ter, M0rr0w, and At0k0 5er1e5 1n We5t- 
ern Arkan5a5 and Ea5tern 0k1ah0ma 

E. A. MEREWE7HER, 80YD R. HALEY, 
and 5HERW00D E. FRE20N 

U.5. 6e01091ca1 5urvey, Denver, C010rad0 
R0ck5 0f Che5ter, M0rr0w, and At0ka a9e 1n we5tern 

Arkan5a5 and ea5tern 0k1ah0ma pre5ent many un501ved 
pr061em5, part1cu1ar1y 1n re910na1 c0rre1at10n and dep051- 
t10na1 h15t0ry. 

7he Che5ter 5er1e5 1n th15 area c0n515t5 ma1n1y 0f the 
Fayettev111e 5ha1e and the P1tk1n L1me5t0ne. 7he 5er1e5 
th1cken5 50uthward fr0m the 02ark D0me even th0u9h the 
P1tk1n L1me5t0ne appear5 t0 th1n 50uthward. 7he Fayette- 
v111e and the P1tk1n are pr06a61y fac1e5 0f the 5ame 5ed1- 
mentary un1t. 

7he M0rr0w 5er1e5 15 c0mp05ed 0f the Ha1e F0rma- 
t10n and the 0ver1y1n9 810yd F0rmat10n. 7he Ha1e c0n515t5 
0f the Cane H111 and Pra1r1e 6r0ve Mem6er5. 7he th1ckne55 
0f the M0rr0w 5er1e5 1ncrea5e5 50uthward fr0m the 02ark 
D0me. 1n 9enera1 the th1cken1n9 trend5 0f the Cane H111 
and 0f the und1v1ded Pra1r1e 6r0ve and 810yd are para11e1. 
7he Cane H111 5ed1mentary 6a51n rece1ved 5andy 5ed1ment5 
fr0m the n0rthea5t and n0rth 1n Arkan5a5 and n0rthea5tern 
0k1ah0ma and perhap5 fr0m the 50uth 1n ea5t-centra1 0k1a- 
h0ma. 7he Pra1r1e 6r0ve and 810yd 5ed1mentary 6a51n 
rece1ved 5andy 5ed1ment5 fr0m the n0rth and n0rthea5t. 7he 
d1551m11ar r0ck type5, 1nc1ud1n9 11me5t0ne, c0n910merate, 
ph05ph0r1te, and c0a1, w1th1n the M0rr0w 1nd1cate a c0m- 
p1ex dep051t10na1 h15t0ry. 

7he At0ka F0rmat10n 15 the 0n1y part 0f the At0ka 
5er1e5 pre5ent 1n th15 area. 7he At0ka th1cken5 50uthward 
fr0m the 02ark D0me and the rate 0f th1cken1n9 1ncrea5e5 
5harp1y 50uthward fr0m at 1ea5t 0ne ea5tward-trend1n9 h1n9e 
11ne. 7he percenta9e 0f 5and5t0ne 1n the At0ka 9enera11y 
decrea5e5 50uthward, m05t1y 6ecau5e 0f a 1ar9e 1ncrea5e 1n 
the am0unt 0f 5ha1e. 7he m1dd1e part 0f the f0rmat10n 
th1cken5 m0re rap1d1y and ha5 9enera11y th1cker 5and5t0ne 
un1t5 than the upper and 10wer part5. 7he At0ka F0rma- 
t10n c0n515t5 0f 5he1f-type 5ed1ment5 1n the 02ark M0unta1n5 
and the Arkan5a5 Va11ey, and 6a51n- and f1y5ch-type 5ed1- 
ment5 1n the 0uach1ta M0unta1n5. 

80¥D R. HALEY 
80yd R. Ha1ey wa5 60rn 1n 1ndependence, 0re90n 0n 

N0vem6er 25, 1922. He en115ted 1n the Un1ted 5tate5 Navy 
1n 1941 and wa5 accepted 1nt0 NR07C 1n 1944. He re- 
ce1ved a 8.A. de9ree 1n 9e0109y fr0m Pr1ncet0n Un1ver51ty 
1n Fe6ruary 1948, and j01ned the U.5. 6e01091ca1 5urvey 
1n Ju1y 1948. Mr. Ha1ey w0rked 0n r0ck5 0f Penn5y1van1an 
a9e 1n the anthrac1te f1e1d5 0f Penn5y1van1a unt11 1952, and 
then j01ned 7ruman•5 p011ce act10n f0r 17 m0nth5. 51nce 
1953 he ha5 6een w0rk1n9 0n the 5urface and 5u65urface 
r0ck5 0f we5t-centra1 Arkan5a5. Mr. Ha1ey ha5 6een a 
mem6er 0f the AAP6 51nce 1953 and ha5 c0ntr16uted t0 
the pu611cat10n~ 0f the U.5. 6e01091ca1 5urvey, the Arkan5a5 
6e01091ca1 C0mm15510n, and the Un1ver51ty 0f 0k1ah0ma. 

E. A. MEREWE7HER 
E. A. Merewether wa5 60rn 1n P0rt1and, 0re90n 1n 

1930. He 15 a 9raduate 0f the Un1ver51ty 0f 0re90n, re- 
ce1v1n9 a 8.5. de9ree 1n 9e0109y 1n 1951 and an M.5. 

de9ree 1n 1953. Up0n 9raduat10n he entered the Un1ted 
5tate5 Army and 5erved f0r 2 year5. He ha5 6een em- 
p10yed 6y the U.5. 6e01091ca1 5urvey 51nce 1955 and ha5 
a5515ted 1n 5tud1e5 0f uran1fer0u5 c0a1y r0ck5, the d15tr16u- 
t10n 0f uran1um dep051t5 and 19ne0u5 r0ck5, and the 9e0109y 
0f the Arkan5a5 Va11ey 6a51n. Dur1n9 the pa5t 5 year5 he 
ha5 mapped the 5urface 9e0109y and 1nve5t19ated the 5u6- 
5urface 9e0109y near the ea5tern end 0f th¢ Arkan5a5 Va11ey 
c0a1 6a51n. Mr. Merewether ha5 c0ntr16uted t0 the pu611ca- 
t10n5 0f the U.5. 6e01091ca1 5urvey and the Arkan5a5 
6e01091ca1 C0mm15510n. He 15 a mem6er 0f the 6e01091ca1 
50c1ety 0f Amer1ca and the R0cky M0unta1n A550c1at10n 
0f 6e010915t5. 

5HERW00D E. FRE20N 
6e010915t, 0r9an1c Fue15 8ranch, U.5. 6e01091ca1 5urvey, 

Denver, C010. Ha5 he1d th15 p051t10n 51nce Ju1y 1951. 
Pr1mar11y en9a9ed 1n mapp1n9 5tud1e5 1n n0rthern Arkan5a5 

and 1n 5u65urface 5tud1e5 1n the Ark0ma 6a51n 1n 
Arkan5a5 and 0k1ah0ma. 7he re5u1t5 0f 50me 0f the5e 
5tud1e5 have 6een pu6115hed 6y the U.5. 6e01091ca1 
5urvey and the 0k1ah0ma 6e01091ca1 5urvey. 

Rece1ved 8.5. de9ree 1n 9e0109y fr0m the Un1ver51ty 0f 
M1ch19an 1n 1950 and d1d 0ne year 0f 9raduate w0rk. 

Mem6er 0f the f0110w1n9 pr0fe5510na1 50c1et1e5: AAP6, 
AAA5 (Fe110w), 65A, Pa1e0nt01091ca1 50c1ety, 5EPM, 
7u15a 6e01091ca1 50c1ety, and R0cky M0unta1n A550c1a- 
t10n 0f 6e010915t5. 

4. D15tr16ut10n and 519n1f1cance 0f F0ram1n1fera 1n 
the At0ka F0rmat10n 1n the centra1 0uach1ta 
M0unta1n5 0f 0k1ah0m0 

PH1L1P H. 57ARK 
F0ram1n1fera 1n the At0ka F0rmat10n were 5tud1ed t0 

dem0n5trate the1r u5efu1ne55 1n 5trat19raph1c 20nat10n and 
t0 attempt 1nterpretat10n 0f the env1r0nment 0f dep051t10n 
and pa1e0ec0109y 0f the At0ka 6ed5 1n wh1ch F0ram1n1fera 
0 C C U r .  

F1ve 5trat19raph1c 5ect10n5 0f the At0ka F0rmat10n, 
the 9reate5t 5,600 feet th1ck, were de5cr16ed and 5ha1e 
5amp1e5 were c011ected f0r m1cr0fauna1 ana1y515. N0 F0ra- 
m1n1fera were f0und 1n At0ka 5and5t0ne5. 

7he At0ka F0rmat10n 1n the centra1 0uach1ta5 15 
typ1ea1 61ack 5ha1e f1y5ch. 1t c0n515t5 0f a th1ck 5er1e5 0f 
a1ternat1n9 6ed5 0f f1ne-9ra1ned, 9raded 5and5t0ne5 and 
61ack 5ha1e5. 7he 10wer ha1f 0f the f0rmat10n 15 5and5t0ne 
fac1e5 featured 6y th1ck ma551ve 5and5t0ne5. 7he upper 
ha1f 0f the f0rmat10n 15 5ha1e fac1e5 featured 6y th1n 
tur61d1te 5and5t0ne5. 

7he At0ka m1cr0fauna 15 e0mp05ed 0f a few c0n0d0nt 
5pec1men5, a6undant m0nax0n1d, and hexact1neU1d 5e11ce0u5 
5p0n9e 5p1cu1e5, Rad101ar1a, and a r1ch a55em61a9e 0f 5111c- 
e0u5 arenace0u5 F0ram1n1fera c0n515t1n9 0f 20 9enera and 
42 5pee1e5. 7he f0ram1n1fera1 a55em61a9e 15 a typ1ca1 f1y5ch 
a55em61a9e d0m1nated 6y 5pec1e5 0f f0ur 9enera: 7hurarn- 
m1n01de5, 21mm0d15cu5, Hyperamm1na, and a new 5pec1e5 
0f A9athamm1na. 

7huramm1na d1/0ramen5, r06u5t 5pec1men5 0f Hyper. 
amm1na 6u1605a and Re0phax f1tt51, 5ma11 5pec1men5 0f 
Hyperamm1na ca5ter1, and Hyperamm1na expan5a, Am- 
m0d15cu5 c0n5tr1ctu5, 610m05p1ra cf. ••6. pu51Ua,•" 7extu- 
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1ar1a ••ex1m1a E1chwa1d;• and Pa1e0textu1ar1a 9rahamen515 
are d1a9n05t1c 0f 10werm05t At0ka 5trata. 

F0ram1n1fera were n0t f0und 1n the At0ka 5and5t0ne 
fac1e5 where the 5and5t0ne:5ha1e rat10 exceed5 0.50. 

5ma11 5pec1men5 0f Hyperamm1na 6u1605a and 0f 
610m05p1ra art1cu105a, and r06u5t 5pec1men5 0f Hyperam- 
m1na ca5ter1 are d1a9n05t1c 0f the 10wer part 0f the 5ha1e 
fac1e5. 5p1r0p1ectamm1na parva, 7r0chamm1na rud15, 
M00re1ne11a 615er1a115, and 5pec1e5 0f Amm06acu11t1e5 are 
d1a9n05t1c 0f the 10wer part 0f the 5ha1e fac1e5. 

0n1y the 10wer 1,000 t0 2,000 feet 0f the At0ka 
F0rmat10n 1n the centra1 0uach1ta5 15 M0rr0wan; a11 01 
the 0ver1y1n9 At0ka 5trata are At0kan. 

A11 0f the At0ka 5trata 1n the K1am1ch1 Ran9e and the 
5and5t0ne fac1e5 1n the W1nd1n9 5ta1r Ran9e were dep051ted 
1n an 0uter ner1t1c t0 upper 6athya1 6a51n. 7he a110cth0n0u5 
5and5t0ne5 were dep051ted 6y a c0m61nat10n 0f 0ver10aded 
n0rma1 mar1ne current5 and tur61d1ty current5. 7he upper 
5ha1e fac1e5 1n and n0rth 0f the W1nd1n9 5ta1r Ran9e wa5 
dep051ted 1n a deep 6athya1 reduc1n9 6a51n. 7he a110cth0n- 
0u5 5and5t0ne5 were dep051ted 6y tur61d1ty current5. 

PH1L1P H. 57ARK 
Ph111p H. 5tark 15 an Exp10rat10n 6e010915t f0r M0611 

011 C0mpany 1n W1ch1ta, Kan5a5. After attend1n9 the 5tate 
Un1ver51ty 0f 10wa, he c0nt1nued 5tud1e5 at 0k1ah0ma 
Un1ver51ty, rece1v1n9 a 8.5. de9ree 1n 1958, and c0mp1eted 
9raduate w0rk 1n 9e0109y at the Un1ver51ty 0f W15c0n51n, 
rece1v1n9 an M.5. de9ree 1n 1961 and a Ph.D. 1n January, 
1963. H15 exper1ence 1n the petr01eum 1ndu5try 1nc1ude5 
5trat19raph1c 5tud1e5 1n the 5an Juan and Perm1an 8a51n5, 
1n n0rth centra1 7exa5, 50uthern 0k1ah0ma and the Hu90- 
t0n Em6ayment 1n Kan5a5. Mr. 5tark 15 a mem6er 0f 
519ma 6amma Ep5110n, 519ma X1, 5.E.P.M., 6.5.A. and 
A.A.P.6. 
5. Ev1dence f0r Mar1ne 7ran59re5510n at the 6a5e 0f 

the At0ka F0rmat10n 1n the ea5tern Ar6uck1e 
M0unta1n5 Re910n, 0k1ah0ma 

CHARLE5 L. R0WE77 
and PA7R1CK K. 5U7HERLAND 

Un1ver51ty 0f A1a5ka and Un1ver51ty 0f 0k1ah0ma 
7he At0ka F0rmat10n 1n the ea5tern and n0rthea5tern 

Ar6uck1e M0unta1n5 re910n repre5ent5 a tran59re551ve 5e- 
4uence dep051ted 1n a 5ea wh1ch advance~ 9enera11y fr0m 
ea5t t0 we5t, 0ver1app1n9 and part1y truncat1n9 the 5u6jacent 
Wapanucka F0rmat10n. 1mp11c1t 1n th15 5tatement 15 the 
5u99e5t10n that 5119ht ea5tward t11t1n9 0f Wapanucka 5trata 
t00k p1ace 6ef0re 0r dur1n9 the At0ka tran59re5510n. 7he 
depth and v190r 0f mar1ne er0510n a10n9 the advanc1n9 
5h0re11ne wa5 affected 6y the var1a61e re11ef 0f the 1nvaded 
area5, and the 6a5a1 dep051t5 0f the At0ka F0rmat10n ref1ect 
th15 var1at10n. 

7he character 0f the 6a5a1 6ed5 0f the At0ka F0rma- 
t10n 15 h19h1y var1a61e thr0u9h0ut the area 6ut c0n515t 
c0mm0n1y 0f 1nter6edded 5ha1e5, 511t5t0ne5 and cr055-6edded 
5and5t0ne5. 1n C0a1 and J0hn5t0n C0unt1e5 1atera11y d15- 
c0nt1nu0u5 11me5t0ne c0n910merate5 0ccur at the 6a5e. 7h15 
c0n910merate 15 up t0 f1ve feet th1ck at De1aware Creek and 
1nc1ude5 c1a5t5 0f 60u1der 512e. Petr09raph1c, petr0fa6r1c 
and pa1e0nt01091c 5tud1e5 were made 0f 60th the 11me5t0ne 
c1a5t5 wh1ch make up th15 c0n910merate and a150 0f the 
11me5t0ne5 wh1ch 0ccur 1n the under1y1n9 Wapanucka 

F0rmat10n. 7he re5u1t5 5h0w that the 6a5a1 At0ka c0n- 
910merate wa5 der1ved a1m05t ent1re1y fr0m er0510n 0f the 
under1y1n9 11me5t0ne5 0f the Wapanueka F0rmat10n. Mea5- 
urement and eva1uat10n 0f the de9ree 0f r0undne55 and the 
0r1entat10n 0f 11me5t0ne c1a5t5 1n the c0n910merate 1nd1cate 
that th15 r0ck had 1t5 0r191n a5 an accumu1at10n 0f 9rave1 
a10n9 an advanc1n9 0r tran59re551ve 6each wh1ch trended 
9enera11y n0rthwe5t t0 n0rth. 

V15161e re11ef a10n9 the c0ntact 0f the At0ka and 
Wapanucka F0rmat10n5 d0e5 n0t exceed tw0 0r three feet 
at any 51n91e 0utcr0p 6ut f1e1d re1at10n5 1n 0ne area 5u9- 
9e5t5 er0510n t0 a depth 0f at 1ea5t 30 feet 10ca11y. 7he 
11me5t0ne at the t0p 0f the Wapanucka F0rmat10n 5h0W 
10ca1 0x1dat10n t0 a depth 0f 0ne f00t. 

PA7R1CK K. 5U7HERLAND 
Patr1ck K. 5uther1and 15 A550c1ate Pr0fe550r 0f 6e0109y 

at the Un1ver51ty 0f 0k1ah0ma where he teache5 c0ur5e5 
1n 6105trat19raphy, 5trat19raphy and pa1e0ec0109y. He re- 
ce1ved h15 8.5. De9ree 1n 6e0109y fr0m the Un1ver51ty 0f 
0k1ah0ma 1n 1946 and h15 Ph.D. de9ree 1n 6e0109y fr0m 
Cam6r1d9e Un1ver51ty, En91and 1n 1952. He w0rked f0r 
the Ph1111p5 Petr01eum C0mpany 1n n0rthwe5t Canada fr0m 
1946 t0 1949 and 1n we5t 7exa5 fr0m 1952 t0 1953. He 
wa5 0n the facu1ty 0f the Department 0f 6e0109y at the 
Un1ver51ty 0f H0u5t0n f0r f0ur year5 6ef0re j01n1n9 the 
facu1ty 0f the Un1ver51ty 0f 0k1ah0ma 1n 1957. 

Dr. 5uther1and ha5 pu6115hed paper5 0n a5pect5 0f 
M1551551pp1an and Penn5y1van1an 5trat19raphy and pa1e0n- 
t0109y 1n n0rthea5t 8r1t15h C01um61a, n0rthern New Mex1c0 
and 0k1ah0ma. He 15 a fe110w 0f the 6e01091ca1 50c1ety 0f 
Amer1ca and the 6e01091ca1 50c1ety 0f L0nd0n and a mem. 
6er 0f the Amer1can A550c1at10n 0f Petr01eum 6e010915t5, 
the 50c1ety 0f Ec0n0m1c Pa1e0nt010915t5 and M1nera10915t5, 
the Pa1e0nt01091ca1 50c1ety, the 0k1ah0ma C1ty 6e01091ca1 
50c1ety and var10u5 0ther 0r9an12at10n5. 

CHARLE5 LLEWELLYN R0WE71" 
Char1e5 L1ewe11yn R0wett wa5 60rn at M1am1, Ar120na, 

June 11, 1931. 7he 50n 0f a m1n1n9 en91neer, h15 ear1y 
year5 were 5pent 1n m1n1n9 re910n5 5uch a5 the M1am1- 
6106e c0pper d15tr1ct 0f Ar120na, the Cerr0 de Pa5c0 c0pper 
m1ne5 0f Peru, and the t1n m1ne5 at P0t051, 8011v1a. H15 
fam11y 5u65e4uent1y m0ved t0 Mex1c0 C1ty, where he at- 
tended the Amer1can H19h 5ch001. H15 h19h 5ch001 tra1n1n9 
wa5 c0mp1eted at the Peac0ck M111tary Academy 1n 5an 
Ant0n10, 7exa5. He c0mp1eted a 8ache10r 0f 5c1ence at 
7u1ane Un1ver51ty 1n New 0r1ean5 1n 1958 and a Ma5ter 0f 
5c1ence 1n 9e0109y at that 1n5t1tut10n 1n 1959. H15 Ph.D. 
1n 9e0109y wa5 taken at the Un1ver51ty 0f 0k1ah0ma 1n 
1962. 

Dr. R0wett 15 pr1mar11y 1ntere5ted 1n the pa1e0nt0109y 
and 5trat19raphy 0f r0ck5 0f Car60n1fer0u5 a9e, and m05t 
0f h15 re5earch and pu611cat10n5 have 6een 1n th15 f1e1d. H15 
d0ct0ra1 d155ertat10n wa5 a 6105trat19raph1c 5tudy 0f a 
L0wer Penn5y1van1an F0rmat10n 1n 0k1ah0ma. He ha5 
tau9ht 9e0109y at 7u1ane Un1ver51ty, the Un1ver51ty 0f 
0k1ah0ma, and the Un1ver51ty 0f 7u15a. He 15 at pre5ent a 
mem6er 0f the Department 0f 6e0109y at the Un1ver51ty 0f 
A1a5ka at C011e9e, A1a5ka. 

Dr. R0wett 15 a mem6er 0f 519ma X1, the Amer1can 
A550c1at10n 0f Petr01eum 6e010915t5 and the Pa1e0nt01091ca1 
50c1ety. 
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6. Pr0fe5510na1 5tandard5 and the 6e010915t 
J. A. 7AYL0R 

A11 pr0fe5510n5 have 6een under901n9 a per10d 0f cr1t1- 
ca1 5e1f exam1nat10n 1n recent t1me5. 50me are 5eek1n9 a def- 
1n1t10n 0f the1r 06ject1ve5; 0ther5, the1r area 0f endeav0r; 
and 5t111 0ther5 the1r re1at1ve p051t10n am0n9 a11 th15. 7he 
pr0fe5510n 0f 9e0109y, 1f we may ca11 1t a pr0fe5510n, 15 0ne 
0f th05e under901n9 5e1f exam1nat10n. Many c0n51der that 1t 
5uffer5 fr0m c0n51dera61e 1ndec1510n 0f purp05e and def1n1- 
t10n 1n the area 0f 1t5 app11cat10n. 7he adm1xture 0f tw0 
5eparate appr0ache5 1n the pract1ce 0f petr01eum 9e0109y 
1ead5 t0 50me d1ff1cu1ty 1n def1n1n9 the pr0fe5510n. 0n 0ne 
hand, we have the 1dea man, the 5c1ent15t 1f y0u may, wh05e 
1nn0vat10n5 9enerate exp10rat0ry venture5 far rem0ved fr0m 
n0rma1 c0ntr01 data. 0n  the 0ther hand, we have the m0re 
u5ua1 ca5e 0f the 9e010915t wh0 dea15 w1th m0re 1nf0rmat10n 
and c0mp11e5 1t 1nt0 1nterpretat10n5 fr0m wh1ch act10n 15 
taken. 7he5e 1nterpretat10n5 may vary fr0m exp10rat0ry ven- 
ture5 t0 f1e1d deve10pment pr061em5. 7he 1atter 9e010915t ha5 
a pract1ce 1n m0re d1rect c0ntact w1th 0ther pr0fe5510n5 and 
the 5h1ft1n9 ec0n0m1c f0rce5 n0w ex15tent, and he 6e11eve5 
he 15 undu1y a55a11ed 6y the5e f0rce5 and that h15 pr0fe5510n 
ha5 n0t advanced a5 we11 a5 1t 5h0u1d. 

7he 1mp0rtance 0f eth1ca1 c0nduct and appr0pr1ate edu- 
cat10na1 preparat10n ha5 6ec0me a 5u6ject 0f 1ncrea51n9 at- 
tent10n 0f 1ate. 7he 9e010915t 15 5eek1n9 way5 t0 up9rade h15 
pr0fe5510n. 7he pre5ence 0f 50me d1rect1n9 f0rce 0r 06ject 
0f 1eader5h1p 15 u5ua11y re4u1red f0r a pr0fe5510n t0 advance 
0r e1evate 1t5e1f. 7he 9e01091ca1 pr0fe5510n ha5 n0 5p0ke5man 
that can 5erve th15 purp05e. 50me are attempt1n9 t0 501ve 
th15 pr061em 6y f0rm1n9 0r9an12at10n5 f0r re9u1at1n9 pr0- 
fe5510na1 c0nduct and def1n1t10n 0f pr0fe5510na1 4ua11f1ca- 
t10n5. 7he5e, emer91n9 thr0u9h0ut the c0untry, dem0n5trate 
the 1ntere5t am0n9 9e010915t5 1n 1mpr0v1n9 the1r c0nd1t10n. 
50me 0f the5e adventure5 appear 111-adv15ed, 6ut 0ther5 
appear t0 have pr0m15e. 

7he c011e9e preparat10n 0f many 9e010915t5 15 1nade- 
4uate. 7he tra1n1n9 rece1ved dur1n9 the 1n1t1a1 w0rk year5 0f 
many 15 1nc0mp1ete. 1n re5p0n5e t0 a temp0rary h19h demand 
f0r manp0wer, t00 many 0f 0ur un1ver51t1e5 a110wed the1r 
5tandard5 t0 deprec1ate f0110w1n9 W0r1d War 11 and the 
K0rean c0nf11ct. 1ndu5try mu5t 5hare 50me 0f the 61ame f0r 
the1r pre55ure 0n the 5ch0015 t0 5upp1y th15 demand, and then 
f0r perm1tt1n9 1nept1tude 1n the1r 0wn rank5. 

8ut the5e th1n95 are 6eh1nd u5 and we can•t chan9e 
them n0w. 5tr0n9 act10n 15 re4u1red t0 remedy the 51tuat10n. 
7he 9e010915t mu5t pr06e and exam1ne h1m5e1f, dra9 h15 
fau1t5 0ut 1n the 0pen, and then d0 50meth1n9 a60ut them. 
1t w111 d0 n0 900d t0 p1ace the 61ame 0n 0ther5 f0r h15 c0n- 
d1t10n. 7he 9e010915t5 have n0t a55erted them5e1ve5 a5 a 
9r0up; they are d1v1ded. 7he 9e010915t ha5 pr1ded h1m5e1f 
0n h15 1ndependence 0f th0u9ht and act10n, and th15 15 ad- 
m1ra61e. 8ut 1f he c0nt1nue5 t0 expre55 th15 freed0m a5 he 
ha5 w1th0ut m0re re5p0n516111ty f0r h15 5tandard5 and def1- 
n1t10n 0f purp05e he w111 acc0mp115h n0th1n9. 7he pr0fe5- 
510n 0f 9e0109y, 0r 5c1ence 0f 9e0109y• 1f y0u mu5t, ha5 6een 
encr0ached up0n 0r had 50me 106e5 0f 1t5 area 0f endeav0r 
5evered ent1re1y 6y 0ther pr0fe5510n5 that are m0re c1ear1y 
def1ned a5 t0 the1r purp05e and pract1ce. 

7he maj0r c0mpany emp10yee 5h0u1d n0t c0n51der that 
the pr061em 0f pr0fe5510na1 5tandard5 15 0ne pecu11ar 0n1y 

t0 the c0n5u1tant 0r 1ndependent 9e010915t. 6e010915t5 w111, 
1n the f1na1 ana1y515, 5tand 0r fa11 t09ether, and the c0mpany 
9e010915t d0e5 n0t 0ccupy a p051t10n that 15 una55a11a61e 6y 
th05e pr061em5 that 6edev11 the c0n5u1tant 0r 1ndependent 
9e010915t. Each 9e010915t ha5 a m0ra1 06119at10n t0 advance 
and 1mpr0ve h15 pr0fe5510n and the 4ua11ty 0f h15 5c1ence. 

N0w a11 ha5 n0t 6een 50m6re. 7he petr01eum 9e010915t 
ha5 had a remarka61e h15t0ry 0f 5ucce55 and ha5 1nve5ted 
m0re h0ur5 and ener9y than m05t pr0fe5510n5 1n acc0mp115h- 
1n9 th15 5ucce55. H15 ha5 n0t 6een the f0rty-h0ur w0rk week. 
He, w1th the 9e0phy51c15t, ha5 pr0v1ded the framew0rk 0f 
1dea5, the def1n1t10n, and d1rect10n 0f an exp10rat10n and 
deve10pment pr09ram that ha5 c0nt1nued t0 1nject new re- 
5erve5 1nt0 the pr0duc1n9 5y5tem5 0f th15 c0untry and 0ther5 
f0r ha1f a century. And he ha5 f1aunted th15 5ucce55 repeat- 
ed1y 1n the face 0f the purvey0r5 0f petr01eum 5h0rta9e5 and 
d00m. He w111 c0nt1nue t0 1ead 1n th15 endeav0r. L00k a60ut 
y0u 6y5tander, n0te that the 9e010915t 15 d01n9 50meth1n9 
a60ut h15 c0nd1t10n w1th0ut re50rt t0 the char1ty 0f 90vern- 
ment 0r 0ther5. 

J0HN ALLEN 7AYL0R 
J0hn A11en 7ay10r. 80rn Apr11 22, 1926, 0k1ah0ma 

C1ty, 1n p10neer 011 fam11y 0f 0k1ah0ma. M5 0f 6e01091ca1 
En91neer1n9 fr0m Un1ver51ty 0f 0k1ah0ma. Nava1 5erv1ce 
1943-46 1n 50uth Pac1f1c and d15char9ed Lt. ( j9).  5he11 011 
C0mpany 1946-47 1n R0cky M0unta1n5; Lane We115 C0m- 
pany 1947, W1ch1ta Fa115; 1n5truct0r 0f 9e0109y 1948-49, 
Un1ver51ty 0f 0k1ah0ma; Ma9n011a Petr01eum C0mpany 
1949-54 at 5an Ant0n10, H0u5t0n and Da11a5; d15tr1ct 9e010- 
915t f0r Ma9n011a 1n Lake Char1e5, L0u151ana, and Mt. Ver- 
n0n, 1111n015 1954-59; d15tr1ct exp10rat10n 5uper1ntendent, 
M0611 011 C0mpany, 0k1ah0ma C1ty 1959 t0 pre5ent. Mem- 
6er Execut1ve C0mm1ttee and Cha1rman 0f Pr0fe5510na1 
5tandard5 C0mm1ttee 0f 0k1ah0ma C1ty 6e01091ca1 50c1ety, 
V1ce-Cha1rman 0f Re5earch C0mm1ttee 0f 1nter5tate 011 
C0mpact C0mm15510n, 5erved a5 A.A.P.6. d15tr1ct repre5ent- 
at1ve and Pre51dent 0f 50uth L0u151ana 6e01091ca1 50c1ety, 
519ma X1, 519ma 6amma Ep5110n, A1ME, 5E6. 

7. 6e01091c map5 ver5u5 0ther 9e01091c the0r1e5 m 
n0rthern Arkan5a5 

ERNE57 E. 6L1CK 
U.5. 6e01091ca1 5urvey, Denver, C010. 

Deta11ed 9e01091c mapp1n9 and pa1e0nt01091ca1 1nve5t1- 
9at10n5 1n an area 0f a60ut 500 54uare m11e5 1n n0rth-centra1 
Arkan5a5 have 1nd1cated that r0ck-5trat19raph1c un1t5 and 
fauna1 20ne5 c01nc1de f0r the m05t part. H0wever, at 1ea5t 
0ne 1mp0rtant d15crepancy ha5 n0t 6een ent1re1y re501ved. 

F1e1d mapp1n9 1nd1cate5 that the 10werm05t mem6er 0f 
the Ha1e F0rmat10n, the Cane H111, 15 60unded a60ve and 
6e10w 6y re910na1 unc0nf0rm1t1e5 and that the mem6er 
9rade5 fr0m near5h0re mar1ne dep051t5 t0 the n0rth and 
n0rthwe5t 1nt0 0pen mar1ne dep051t5 t0 the 50uth. A 6rach1- 
0p0d fauna 15 pre5ent 1n the n0rthern fac1e5 and a 90n1at1te 
fauna 1n the 50uthern fac1e5 10ca11y w1th1n 5 m11e5 0f each 
0ther. 

7he the0ry n0w accepted 6y many pa1e0nt010915t5 1nd1- 
cate5 a Penn5y1van1an a9e f0r the n0rthern 6rach10p0d fauna 
and a M1551551pp1an a9e f0r the 50uthern 90n1at1te fauna. 
7h15 the0ry re4u1re5 e1ther that tw0 d15crete r0ck un1t5 0f 
d1fferent a9e5 have 6een 1umped t09ether 6y the f1e1d mapper5 
0r that the 51n91e r0ck un1t mapped 15 tran59re551ve. 
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N0rth-centra1 Arkan5a5 15 200 m11e5 fr0m the type 
Che5ter 5er1e5 1n 50uthern 1111n015. 7he Upper M1551551pp1an 
and L0wer Penn5y1van1an 5e4uence5 1n th05e tw0 area5 are 
50mewhat 51m11ar--the L0wer Penn5y1van1an 0f Arkan5a5 
d0e5, h0wever, c0nta1n m0re mar1ne 6ed5. 1n 1904 Adam5 
and U1r1ch p1aced the M1551551pp1an-Penn5y1van1an 60undary 
1n n0rthern Arkan5a5 at the unc0nf0rm1ty at the t0p 0f the 
P1tk1n L1me5t0ne, wh1ch mark5 the 6a5e 0f the Cane H111 
Mem6er. U1r1ch c0n51dered the p05t-P1tk1n re910na1 unc0n- 
f0rm1ty t0 c0rre5p0nd w1th the unc0nf0rm1ty at the t0p 0f 
the Che5ter 5e4uence 1n 1t5 type area 0f 50uthern 1111n015. 
M05t 9e010915t5 have accepted U1r1ch•5 the0ry and f1e1d ev1- 
dence a10ne w0u1d 5t111 tend t0 5upp0rt 1t; pa1e0nt01091ca1 
ev1dence apparent1y d0e5 n0t. 

ERNE57 E. 6L1CK 
Erne5t E. 611ck 15 a 9e010915t w1th the Un1ted 5tate5 

6e01091ca1 5urvey, Denver, C010rad0. He rece1ved a 8.A. 
de9ree 1n 1949 fr0m the Un1ver51ty 0f 50uthern Ca11f0rn1a 
and attended the Un1ver51ty 0f 1111n015 1949-1951. He },a5 
6een emp10yed 6y the U.5. 6e01091ca1 5urvey 51nce 1951. 

Mr. 611ck, pr10r t0 6e1n9 tran5ferred t0 Denver, 5pent 
8 year5 1n 7u15a, 0k1ah0ma where he wa5 en9a9ed 1n re- 
910na1 5u65urface 5tud1e5 and 4uadran91e ,napp1n9 1n n0rth- 
ern Arkan5a5. He 15 a mem6er 0f the AAP6, 65A, and 
5evera1 10ca1 50c1et1e5. 

8. 8105trat19raph1c c0rre1at10n 0f Che5ter and M0r- 
r0w r0ck5 0f n0rthern Arkan5a5 

MacKEN21E 60RD0N,  JR. 
U.5. 6e01091ca1 5urvey, Wa5h1n9t0n, D.C. 

7he Che5ter 5er1e5 15 def1ned 0n the 5ect10n near Che5- 
ter, 1111n015. R0ck5 0f n0rthern Arkan5a5 that c0nta1n Che5ter 
fauna5 1nc1ude, 1n a5cend1n9 0rder, the Rudde11 5ha1e(•), 
8ate5v111e 5and5t0ne, Fayettev111e 5ha1e, P1tk1n L1me5t0ne 
and, 10ca11y, a 5ha1e 0ver1y1n9 the P1tk1n. 7he 6a5e 0f the 
Che5ter 5er1e5 9enera11y 15 p1aced at the 6a5e 0f the 8ate5- 
v111e 5and5t0ne. wh1ch c0nta1n5 A9a55120cr1nu5 5p. and D1a- 
phra9mu5/a5c1cu1atu5 (McChe5ney). 8ut 6ecau5e the 60n1a. 
t1te5 9ran05u5 20ne 15 c0mm0n t0 the Rudde11 5ha1e and 
8ate5v111e 5and5t0ne, the 6a5e 0f the Rudde11 m19ht 6e pref- 
era61e. A65ence 0f A9a55120cr1nu5 and D1aphra9mu5 1n the 
Rudde11 m19ht 6e due t0 fac1e5, rather than t0 t1me c0ntr01. 

7he M0rr0w 5er1e5 15 def1ned 0n the 5ect10n 1n Wa5h- 
1n9t0n C0unty, Arkan5a5. 7he M0rr0w r0ck5 c0n515t 0f the 
Ha1e F0rmat10n and the 810yd 5ha1e. 7he Cane H111 Mem- 
6er, the 10wer mem6er 0f the Ha1e, c0nta1n5 the Hu5ted1a 
m15er1 fauna d0wn t0 1t5 6a5a1 c0n910merate. 1n Newt0n and 
5earcy C0unt1e5, h0wever, the 10wer th1rd 0f a 5ha1e 1n the 
5trat19raph1c p051t10n 0f the Cane H111 c0nta1n5 a fauna 0f 
appr0x1mate1y 100 1nverte6rate5, 0n1y 0ne 0f wh1ch 15 c0n,- 
m0n t0 the M0rr0w 0f Wa5h1n9t0n C0unty. 7h15 fauna 15 
m0re 11ke that 0f under1y1n9 P1tk1n L1me5t0ne and 15 M15- 
51551pp1an 1n a9e. 

C0rre1at10n5 w1th n0rthwe5t Eur0pean 5ect10n5 6y 
mean5 0f 90n1at1te5 5h0w that the Rudde11 5ha1e, 8ate5v111e 
5and5t0ne and, 10ca11y, part 0f the Fayettev111e 5ha1e are 
1ate V15ean 1n a9e. M05t 0f the Fayettev111e 5ha1e, the P1tk1n 
L1me5t0ne and, 10ca11y, part 0f the 5ha1e a60ve the P1tk1n 
are ear1y Namur1an 1n a9e. What r0ck5 c0rre1ate w1th m1d- 
d1e Namur1an r0ck5 15 0pen t0 4ue5t10n, 6ut the5e are pr06- 
a61y repre5ented 1n the Ha1e F0rmat10n. Upper Namur1an 
e4u1va1ent5 are f0und 1n the upper part 0f the Ha1e F0rma- 

t10n and 1n the 810yd 5ha1e. 
MacKEN21E 60RD0N,  JR. 

80rn Apr11 4, 1913 1n 5an Franc15c0, Ca11f0rn1a. 1n- 
her1ted an 1ntere5t 1n 9e0109y and pa1e0nt0109y fr0m 6rand- 
m0ther, n0w 103 year5 0f a9e, wh0 a5 a 91r1 had kn0wn 
P0we11, Ru55e11, and 0ther ear1y mem6er5 0f the U.5. 6e0- 
1091ca1 5urvey. Rece1ved A.8. 1n 6e0109y fr0m 5tanf0rd 
Un1ver51ty, Ca11f. 1n 1934, c0nt1nu1n9 0n 1n 9raduate w0rk 
there 1n 1935 and 1936. Fr0m 1ate 1936 t0 m1d-1937, wa5 
9e010915t f0r Nevada Rare Meta15 C0rp. J01ned the U.5. 
6e01091ca1 5urvey 1n 5eptem6er 1939 and c0nt1nued w1th 
that 0r9an12at10n up t0 the pre5ent. 1n 1952, marr1ed 8ar- 
6ara Ann Wa1ker 0f 8ane5, Cu6a. 

U.5.6.5. career var1ed, 6e91nn1n9 1n the h19h 51erra 
and 1t5 f00th1115 mapp1n9 tun95ten dep051t5. 1n March 1940, 
6e9an w0rk 0n Car60n1fer0u5 5trat19raphy 1n the Amer1can 
M1dc0nt1nent, 5tud1e5 wh1ch have c0nt1nued 1nterm1ttent1y 
t0 pre5ent t1me. 1n char9e 0f f1e1d w0rk 1n 1ar9e federa1 war- 
t1me exp10rat10n pr09ram f0r a1um1num 0re 1n centra1 Ar- 
kan5a5. F0re19n a5519nment5 1nc1uded a 5tudy 0f the 9e0109y 
and meta111fer0u5 dep051t5 0f the Ma1m0n-Hat1110 d15tr1ct, 
D0m1n1can Repu611c, fr0m N0vem6er 1941 t0 June 1942, 
5trat19raph1c 5tud1e5 1n the Parana 6a51n 0f 8ra211 fr0m 
0ct06er 1945 t0 June 1948, and a per10d a5 Pr0fe550r 0f 
5trat19raphy and 5ed1ment0109y at the Un1ver51ty 0f R10 
6rande d0 5u1 1n P0rt0 A1e9re, 8ra211 1n 1959 and ear1y 
part 0f 1960. Rece1ved a c1tat10n 1n 1962, a10n9 w1th 0ther 
Amer1can 9e010915t5, f0r h15 8ra2111an w0rk. 

Pr1nc1pa1 f1e1d 51nce 1950 15 Late Pa1e0201c 5trat19raphy 
and pa1e0nt0109y, 5pec1a1121n9 1n cepha10p0d5 and 6rach1- 
0p0d5, part1cu1ar1y 1n the 02ark re910n 0f n0rthern Arkan- 
5a5 and 6reat 8a51n 0f Nevada and Utah. Recent pu611ca- 
t10n5 1nc1ude the f0110w1n9. 
1957, M1551551pp1an cepha10p0d5 0f n0rthern and ea5tern 

A1a5ka: U.5. 6e01. 5urvey Pr0f. Paper 283, 61 p., 
6 p15., 26 f195. 

1959, (w1th J. 1.7racey, Jr. and M. W. E1115), 6e0109y 0f 
the Arkan5a5 6aux1te re910n: U.5. 6e01. 5m:vey Pr0f. 
Paper 299, 268 p., 39 p15., 63 f195. 

1959, (w1th R. H. F10wer), M0re M1551551pp1an 6e1emn1te5: 
J0ur. Pa1e0nt0109y, v. 33, n0. 5, p. 809-842, p15. 
112-116. 

1960, 50me Amer1can M1dc0nt1nent Car60n1fer0u5 cepha10- 
p0d5: J0ur. Pa1e0nt0109y, v. 34, n0. 1, p. 133-151, 
p15. 27, 28, 3 f195. 

1962, 5pec1e5 0f 60n1at1te5 1n the Caney 5ha1e 0f 0k1ah0ma: 
J0ur. Pa1e0nt0109y, v. 36, n0. 2, p. 355-357, 1 f19. 

(1n pre55) Car60n1fer0u5 cepha10p0d5 0f Arkan5a5: U.5. 
6e01. 5urvey Pr0f. Paper 460. 

(1n pre55) Ca11f0rn1a Car60n1fer0u5 cepha10p0d5: U.5. 
6e01. 5urvey Pr0f. Paper 483A. 

9. 7ype 5ect10n5 0f M0rr0w 5er1e5, L0wer Penn5y1- 
van1an, Wa5h1n9t0n C0unty, Arkan5a5 

LL0YD 6. HEN8E57 
U.5. 6e01091ca1 5urvey, Wa5h1n9t0n 25, D.C. 

7he type 5ect10n 0f the M0rr0w 5er1e5, L0wer Penn5y1- 
van1an, 1n Wa5h1n9t0n C0unty, Arkan5a5, c0nta1n5 an a6un- 
dant mar1ne and 1and f05511 rec0rd 1n a re1at1ve1y und15- 
tur6ed 5trat19raph1c 5e4uence--a c0m61nat10n n0t f0und 
e15ewhere 1n th1cker and m0re c0mp1ete 5ect10n5 0f Ear1y 
Penn5y1van1an a9e. 7he type M0rr0w 11e5 w1th1n a 51m11ar1y 
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var1ed and re1at1ve1y und15tur6ed 5e4uence 0f f055111fer0u5 
f0rmat10n5 0f M1551551pp1an, Penn5y1van1an, and Ear1y Per- 
m1an a9e that are 0ver1apped 11ke 5h1n91e5 fr0m the 02ark 
up11ft t0 centra1 0k1ah0ma and Kan5a5. 7he5e pr0pert1e5 
have made the type M0rr0w and adjacent 5er1e5 a 5tandard 
0f reference f0r 1ate Pa1e0201c 5trat19raphy. 7he term Penn- 
5y1van1an wa5 f1r5t app11ed 6y H. 5. W1111am5, 1891, 1n 
Wa5h1n9t0n C0unty. 

7he type M0rr0w c0n515t5 0f mar1ne c1a5t1c5 and 11me- 
5t0ne and m1n0r un1t5 0f terre5tr1a1 c1a5t1c5 and c0a1. 7he 
5ed1mentary c0ntent and 5tructure5 are marked w1th the 
u5ua1 channe101d dep051t5 and 1atera1 var1at10n5 that are t0 
6e expected 0n a mar1ne 5he1f 5u6jected t0 1nterrupted 51nk- 
1n9, var1at10n5 1n 5ea 1eve1, and 6e91nn1n95 0f heavy, Penn- 
5y1van1an a11uv1at10n fr0m the n0rth. Latera1 var1at10n5 p05e 
numer0u5 pr061em5 1n mapp1n9 M0rr0w un1t5 0ut51de the 
type area. 

5ec0ndar11y en1ar9ed 4uart2 5and 15 a6undant. 7he 
50urce 0f the free 5111ca 15 a pr061em, c0n51der1n9 the 5eem- 
1n9 matur1ty and recyc1ed nature 0f the 0r191na1 M0rr0w 
5ed1ment5 t09ether w1th the ev1dence a9a1n5t 0ut51de 50urce5 
0r hydr0therma1 act10n, the extreme rar1ty 0f chert, and the 
n0rma1 0ccurrence 0f 5111ca-f1x1n9 0r9an15m5. 7he 5u99e5ted 
50urce 15 d1ffu5ed a5h, 6ut the 0n1y d1rect ev1dence f0r a5h 
15 a 5ma11 area 0f cha1ced0ny that 1ack5 5hard5 6ut re5em61e5 
the 5eat r0ck 0f 6ent0n1te 6ed5.7he d1a9ene515 0f 5upp05ed1y 
ma9ne51an ca1c1te 5he115 0f 0tt0n051a, 05a91a, and 5ed1men- 
tary C0rnu5p1r1dae 15 5u99e5ted a5 the cau5e f0r exf011at10n 
0f the Ke551er L1me5t0ne Mem6er 0f the 810yd F0rmat10n. 
1nterpenetrat10n 0f 0011th5 6y m1cr5ty1011t1c act10n 91ve5 a 
mea5ure 0f 5hr1nka9e 1n 50me 11me5t0ne 6ed5 and 5u99e5t5 
the cau5e f0r ••6read crum6•• texture5 1n 50me 11me5t0ne5. 
7he a6undant 5p00r 0f arthr0phyc1d5 and C0n05t1chu5 1n 
the Ha1e F0rmat10n and 0f 5ca1ar1tu6a, Laev1cyc1u5, and 
7a0nuru5 1n the At0ka 5h0w that the5e f055115 are n0t nec- 
e55ar11y 1nd1cat0r5 0f deep, 6arren, mar1ne 60tt0m5, a5 50me 
5pec1a115t5 0n f1y5ch dep051t5 have ur9ed. 

LL0YD 6. HEN8E57 
L10yd 6. Hen6e5t, U.5. 6e01091ca1 5urvey, wa5 60rn 0n 

a farm 5 m11e5 50uth 0f Ca55v111e, M1550ur1, January 9, 1900. 
He c1a1m5 that h15 f1r5t 9e01091c emp10yment 6e9an at an 
ear1y a9e 6eh1nd the p10w, t1111n9 refract0ry, f11nty 5011 de- 
r1ved fr0m M1551551pp1an chert. 

After 9raduat1n9 at the Un1ver51ty 0f Arkan5a5 1n 1924 
and at the Un1ver51ty 0f Kan5a5 1n 1927, Hen6e5t 6ecame an 
a5515tant 0f 6. H. Cady 0n the 1111n015 5tate 6e01091ca1 5ur- 
vey 1n 1926. 1n 1928, he 5erved a5 a c0n5u1tant 0f the M15- 
51551pp1 C0a1 C0rp0rat10n; marr1ed Fanny M. R055, c0ncert 
p1an15t; and the 5ame year 6e9an 9raduate 5tudy at Ya1e 
where w1th Car1 0. Dun6ar he pu6115hed ••Penn5y1van1an 
Fu5u11n1dae 0f 1111n015••. 1n 1930, he j01ned the U.5.6.5. a5 
an a5515tant 0f J. A. Cu5hman f0r w0rk 0n F0ram1n1fera. 0n 
the U.5.6.5. h15 1ntere5t5 have a150 1nc1uded 9enera1 pr06- 
1em5 1n h15t0r1ca1 9e0109y, and numer0u5 pu611cat10n5 have 
re5u1ted. 

He 15 pa5t-Pre51dent and a f0t/nder 0f the Cu5hman 
F0undat10n f0r F0ram1n1fera1 Re5earch. 1n 1954, he rece1ved 
the 5EPM award f0r the 6e5t pape~" 1n the J0urna1 0f Pa1e0n. 
t0109y; 1n 1956 the c1tat10n 0f D15t1n9u15hed A1umnu5 0f 
the Un1ver51ty 0f Arkan5a5; and 1n 1959, the Haw0rth C1ta- 
t10n, Un1ver51ty 0f Kan5a5. He ha5 91ven m0re than 30 5h0w5 

0f p1ct0r1a1 ph0t09raph5 6ef0re aud1ence5 0f the Nat10na1 
Park 5erv1ce and var10u5 art, ph0t09raph1c and 0ther 50- 
c1et1e5. 

10. Cuney, 60ddard, and 5pr1n9er Pa1yn01091ca1 
E4u1va1ent5 1n Eur0pe 

L. R. W1L50N 
Re5earch Pr0fe550r 0f 6e0109y, Un1ver51ty 0f 0k1ah0ma 

7he Caney, 60ddard, and 5pr1n9er F0rmat10n5 0f the 
Ardm0re, 0k1ah0ma re910n have 6een var10u51y a5519ned t0 
M1551551pp1an and Penn5y1van1an a9e5. 1nverte6rate f05511 
5tud1e5 have n0t 6een 1n ent1re a9reement, theref0re an at- 
tempt ha5 6een made t0 determ1ne the a9e5 0f the5e f0rma- 
t10n5 6y pa1yn01091ca1 a55em61a9e5. C0mparat1ve 5tud1e5 0f 
the f05511 5p0re5 1n the three 0k1ah0ma f0rmat10n5 w1th 
L0wer Car60n1fer0u5 a55em61a9e5 fr0m 6reat 8r1ta1n, 5p1t2- 
6er9en, and Ru551a 1nd1cate that the Caney, 60ddard, and 
5pr1n9er un1t5 have c0n51dera61e pa1yn01091ca1 51m11ar1ty 
w1th V15ean and Namur1an A. 

L. R. W1L50N 
L. R. W1150n rece1ved h15 academ1c tra1n1n9 at the Un1- 

ver51ty 0f Leed5, En91and, and the Un1ver51ty 0f W15c0n51n, 
where he rece1ved the Ph.D de9ree 1n 1935. He ha5 tau9ht at 
the Un1ver51ty 0f W15c0n51n, C0e C011e9e, the Un1ver51ty 0f 
Ma55achu5ett5, and New Y0rk Un1ver51ty, a5 we11 a5 the 6e0- 
1091ca1 Center, N0va 5c0t1a 8ureau 0f M1ne5, and Ma55a- 
chu5ett5 1n5t1tute 0f 7echn0109y. A5 a c0n5u1tant, he ha5 
5erved 5evera1 011 c0mpan1e5 1n 60th N0rth and 50uth Amer- 
1ca. 1n 1953, Pr0fe550r W1150n wa5 1eader 0f the 6reen1and 
Exped1t10n 0f the Amer1can 6e09raph1ca1 50c1ety. At pre5- 
ent, Pr0fe550r W1150n 15 0n the 5taff 0f the 0k1ah0ma 6e0- 
1091ca1 5urvey and 15 Re5earch Pr0fe550r 0f 6e0109y at the 
Un1ver51ty 0f 0k1ah0ma. 

1 1. Pre-50r1n9er0n Unc0nf0rm1ty and 011 Accumu- 
1at10n, Mad111-Ay1e5w0rth trend, M0r5h011 and 
8ryan C0unt1e5, 0k1ah0ma 

W. A. 8ECKMAN, JR., and L. L. 5L055 
Evan5t0n, 1111n015 

Prev10u5 rep0rt5 0n the c0mp1ex Mad111-Ay1e5w0rth 
area 0f Mar5ha11 and 8ryan C0unt1e5, 0k1ah0ma, have em- 
pha512ed the r01e 0f fau1t1n9 1n exp1a1n1n9 re1at10n5h1p5 6e- 
tween the 60ddard 5ha1e (L0wer 5pr1n9er) and 01der 5trat1- 
9raph1c un1t5. 7he wr1ter5 f1nd a 5y5temat1c pattern at the 
6a5e 0f the 60ddard 5uch a5 w0u1d 6e f0rmed 6y deep er0- 
510n 0f a pre-5pr1n9eran ant1c11ne. 7h1ck 5ect10n5 0f 60ddard 
5ha1e are f0und 1n 0ff-5tructure p051t10n5 and 1n a 6e1t pre- 
5umed t0 0ccupy a deep va11ey a10n9 the ax15 0f the 01d 
ant1c11ne. Deta11ed cr055 5ect10n5 and rec0n5truct10n5 t0 an 
ear1y Penn5y1van1an datum 1nd1cate an ax1a1 va11ey 0ver 
2500 feet deep (cut 1ar9e1y 1n 51mp50n and Ar6uck1e) 6e- 
tween 5tr1ke r1d9e5 f0rmed 6y the 11m65 0f the ant1c11ne. 

Acc0rd1n9 t0 the wr1ter5• hyp0the515 the area had a 
very c0n51dera61e er0510na1 re11ef at the t1me 0f 0n1ap 0f 
60ddard 5ed1mentat10n and, 1n fact, had a 5tr0n9 re5em- 
61ance t0 the ••5heepherder 5tructure5•• exp05ed t0day 1n the 
R0cky M0unta1n pr0v1nce. 5ed1mentary ref1ect10n5 0f the 
6ur1ed t0p09raphy are n0t 06v10u5. H0wever, there are 150- 
1ated 1n5tance5 0f c0n910merate w1th pe661e5 0f 01der un1t5 
at the 6a5e 0f the 60ddard. Further, pr0duct1ve 5and5 w1th1n 
the 60ddard f0rm a trend a10n9 the 50uther1y 11m6 0f the 
a55umed ant1c11ne a5 th0u9h ref1ect1n9 the 1nf1uence 0f a 
6ur1ed t0p09raph1c r1d9e. 7he a65ence 0f a 51m11ar 5and 
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6u11d-up 0n the n0rthern f1ank 0f the 01d 5tructure 15 par- 
t1a11y exp1a1ned 6y the depth 0f pre-D0rn1ck H1115 er0510n. 

Maj0r h19h-an91e fau1t1n9 15 a pr0m1nent feature 0f the 
pre5ent-day 5tructure, 6ut the extent 0f fau1t1n9 a550c1ated 
w1th the pre-5pr1n9eran 5tructure 15 d1ff1cu1t t0 e5t1mate. 1f 
there wa5 act1ve fau1t m0vement w1th the 01der 5tructura1 
deve10pment, the numer0u5 51mp50n 011 accumu1at10n5 are 
pr1mar11y fau1t trap5. H0wever, 1f fau1t1n9 wa5 un1mp0rtant 
1n pre-5pr1n9eran t1me the 51mp50n p0015 repre5ent trunca- 
t10n trap5, pre5uma61y f111ed 6y y0un9er m19rat10n. 

W. A. 8ECKMAN, JR. 
W. A. 8eckman, Jr., ha5 6een a 9e010915t w1th the Evan- 

5t0n Exp10rat10n C0rp. 51nce 9raduat10n fr0m N0rthwe5tern 
Un1ver51ty 1n 1958. 1n add1t10n t0 w0rk 1n 50uthern 0k1a- 
h0ma, he ha5 6een act1ve1y en9a9ed 1n the 9e0109y 0f the 
M1ch19an 8a51n and w1th the cry5ta111ne r0ck5 0f centra1 
W15c0n51n. 

L. L. 5L055 
L. L. 51055 ha5 6een 0n the facu1ty 0f N0rthwe5tern 

Un1ver51ty 51nce 1947, c0m61n1n9 an 1ntere5t 1n the 9e0109y 
0f 50uthern 0k1ah0ma w1th 0ther m0re 5tr1ct1y academ1c 
pur5u1t5. 
12. D1a9enet1c A5pect5 0f L0wer M0rr0w 5and5t0ne5, 

N0rthwe5tern 0k10h0m0 
W. L. ADAM5 

D1a9ene515 ha5 pr0f0und1y a1tered the re5erv01r capac1ty 
0f 50me L0wer M0rr0wan 5and5t0ne5 1n the Anadark0 8a51n. 
Def1n1t10n 0f 5and5t0ne 9e0metry, dep051t10na1 env1r0nment, 
etc., c0mpr15e 0n1y part 0f the 1nf0rmat10n nece55ary t0 1n- 
te1119ent1y exp10re f0r hydr0car60n5 1n the5e r0ck5. 

8u1k 0f the L0wer M0rr0w 5and5t0ne5 were dep051ted 
1n a mar1ne tran59re551ve 5ea. 7w0 6a51c type5 0f 5and5t0ne 
are rec09n12ed: 7ype 1 15 a very near5h0re, c1ean, we11 50rted, 
n0n91auc0n1t1c, n0nca1care0u5 5and5t0ne dep051ted 1n a h19h 
ener9y env1r0nment; 7ype 11 15 a 5119ht1y 0ff5h0re fac1e5 0f 
7ype 1, dep051ted under 10wer ener9y c0nd1t10n5 and 15 n0r- 
ma11y p00r1y 50rted, ••91auc0n1t1c••, ca1care0u5 and 50me- 
t1me5 5ha1ey. 

Petr09raph1c ana1y5e5 1nd1cate5 7ype 1 5and5t0ne5 have 
e1ther (1). extreme pre55ure 501ut10n and n0 permea6111ty, 0r 
(2) m0derate t0 m1n0r pre55ure 501ut10n w1th 5ec0ndary 
4uart2 0ver9r0wth cement. 7he5e r0ck5 are 9enera11y perme- 
a61e when med1um t0 c0ar5e 9ra1ned and 1mpermea61e 1f 
f1ne 9ra1ned. Upper and 10wer ed9e5 0f 50me 5and 60d1e5 are 
t19ht1y cemented w1th CaC0 5 apparent1y thr0u9h 10n1c 1m- 
pedence at the 5and-5ha1e 60undary. 

7ype 11 5and5t0ne5 have 6een d1a9enet1ca11y a1tered 6y 
m1n0r 5ec0ndary 4uart2 0ver9r0wth5 and pre55ure 501ut10n, 
exten51ve car60nate cementat10n, and 50me auth19en1c c1ay. 
C0mmerc1a1 permea6111ty 15 a550c1ated w1th 5ec0ndary 1each- 
1n9 0f car60nate cement5. 5uch re5erv01r5 have rand0m 
5hape5 and are d1ff1cu1t t0 pred1ct 0r eva1uate. 

A 4ua11tat1ve petr09raph1c r0ck fa6r1c c1a551f1cat10n 
6a5ed 0n re1at1ve de9ree 0f pre55ure 501ut10n, type 0f 9ra1n 
0ut11ne5 and c0ntact, am0unt and type 0f cement and p0r051. 
ty 15 u5efu1 1n mapp1n9 the1r 9e09raph1c d15tr16ut10n5. 1nte- 
9rat10n 0f th15 type data 1n c0njunct10n w1th n0rma1 5u65ur- 
face exp10rat10n meth0d5 15 6enef1c1a1 f0r the L0wer M0r- 
r0w 1n the area 5tud1ed. 

W1LL1AM L. ADAM5 
W1111am L. Adam5 wa5 60rn May 29, 1929, 1n C1ay 

Center, Kan5a5. He wa5 9ranted the 85 de9ree 1n 9e0109y 
fr0m the Un1ver51ty 0f Kan5a5 1n 1951 and an MA de9ree 
1n 9e0109y fr0m the Un1ver51ty 0f Ca11f0rn1a at L05 An9e1e5 
1f1 1956. He 5erved a5 a Nava1 0ff1cer dur1n9 and after the 
K0rean War fr0m 1951 thr0u9h 1954. 

Mr. Adam5 j01ned the Pan Amer1can Petr01eum C0rp0- 
rat10n 1n 1956 1n the1r exp10rat10n department, W1ch1ta, 
Kan5a5. 1n 1958 he m0ved w1th Pan Amer1can t0 L16era1, 
Kan5a5, where Anadark0 8a51n act1v1t1e5 Were c0n5011dated 
1n 0ne 0ff1ce. Much 0f h15 t1me ha5 6een 5pent 5tudy1n9 the 
M0rr0wan r0ck5 thr0u9h0ut the Anadark0 8a51n. He cur- 
rent1y 15 a 9e01091ca1 5uperv150r f0r Pan Amer1can a5 a 
pr0ject 9e010915t 1n the L16era1 Exp10rat10n D15tr1ct. 

1 3. 5pr1n9er 5and5t0ne V0r1a6111ty 
L. C. JAC085EN 

1n the 9enera1 Ve1ma d15tr1ct 0f 50uthern 0k1ah0ma 
5pr1n9er 5and5t0ne5 0ccur 1n f1ve m0derate1y we11 def1ned 
20ne5 1n the upper ha1f 0f a th1ck dark 5ha1e 5e4uence. 
7he5e 5and5t0ne5 are 6r0ad1y 51m11ar 1n that they are very 
f1ne t0 f1ne 9ra1ned, and the 0n1y a6undant c0n5t1tuent5 are 
4uart2 and c1ay. 1n deta11, h0wever, they 5h0w a 9reat dea1 
0f d1ver51ty. 

7w0 end mem6er type5 can 6e rec09n12ed. 7he f1r5t 15 
ma551ve1y 6edded, h19h1y 4uart205e, f1ne.9ra1ned, and c0m- 
m0n1y 15 f055111fer0u5 0r ha5 ca1c1te cement. 7he 5ec0nd 15 
th1n-6edded, 5ha1ey, very f1ne 9ra1ned, n0n-f055111fer0u5, a n d  
c0mm0n1y ha5 51der1te cement. 7he f1r5t type make5 up the 
011 re5erv01r5 0f the area, and each 011 f1e1d appear5 t0 6e 
60unded 6y a tran51t10n fr0m the f1r5t t0 the 5ec0nd type. 

A 5tr1k1n9 c0rre1at10n ex15t5 6etween the character 0f  
the 5and5t0ne5 and the1r 5tructura1 p051t10n. 7he 6e5t deve1. 
0pment 0f the re5erv01r 5and5t0ne5 15 0n the 1ar9er up11ft5, 
and 0n each 10ca1 up11ft the 6etter re5erv01r5 are character. 
15t1ca11y 1n the-5tructura11y h19her p051t10n5. 

A5 an 1nterpretat10n 0f the5e re1at10n5h1p5 1t 15 5u99e5t. 
ed that apprec1a61y t0p09raph1c re11ef wa5 pre5ent 1n the 
6a51n dur1n9 5ed1mentat10n, and that the type 1 re5erv01r 
5and5t0ne5 were dep051ted 0n the t0p09raph1c h19h5, and the 
type 2 5and5t0ne5 1n the 10w5. Further, the 5y5temat1c re1a- 
t10n5h1p 0f 5and5t0ne character t0 5tructure 5u99e5t5 that 
much 0f the 6a51n-f100r re11ef wa5 cau5ed 6y ear1y 5tructura1 
9r0wth. 

L. C. JAC085EN 
L. C. Jac065en j01ned 50h10 Petr01eum C0. 1n 1955 a5 

5en10r Re5earch 6e010915t. 51nce 1960 he ha5 6een A5515tant 
t0 the 5en10r V1ce Pre51dent 1n char9e 0f Exp10rat10n and 
Pr0duct10n. Prev10u5 t0 1955 he wa5 A5515tant Pr0fe550r 0f  
6e0109y at the Un1ver51ty 0f Kentucky. 

H15 educat10n wa5 rece1ved at the Un1ver51ty 0f M1nne- 
50ta (8.A.), 0k1ah0ma Un1ver51ty (M.5.), and the Penn5y1- 
van1a 5tate Un1ver51ty (Ph.D.). H15 pr0fe5510na1 1ntere5t5 
1nc1ude petr01eum 9e0109y, 5ed1mentat10n, 5tat15t1c5, and 
petr01eum ec0n0m1c5. 
14. Effect5 0f H1n9e L1ne Dep051t10n and 7runcat10n 

1n the Anadark0 8a51n, 0k1ah0ma 
R1CHARD D. A5H and R08ER7 KL1N6ER 

Hydr0car60n accumu1at10n a10n9 the n0rthea5t f1ank 0f  
the Anadark0 8a51n, 0k1ah0ma, 15 f0und 1n 5trat19raph1c 
trap5 f0rmed 6y (1) truncat10n and (2) dep051t10n, adjacent 
t0 the h1n9e 11ne 0f the 6a51n. 

Pr0duct10n fr0m the M1551551pp1an Che5ter f0rmat10n 
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1nd1cate5 a re1at10n5h1p 6etween hydr0car60n accumu1at10n 
and t11e truncat10n 0f p0r0u5 11me5t0ne un1t5 w1th1n the f0r- 
mat10n. P055161e pr0duct1ve trend5 can 6e pr0jected 6y deter- 
m1n1n9 wh1ch un1t5 0f the Che5ter are penetrated 6e10w the 
Pre-Penn5y1van1an unc0nf0rm1ty. 

M0rr0w 5and5t0ne hydr0car60n accumu1at10n 15 f0und 
1n a 5er1e5 0f ~5h1n9e1 type•• 5and5 dep051ted a5 the tran5- 
9re551n9 M0rr0w 5ea5 cr055ed the area. 7he 6e5t p0tent1a1 
5trat19raph1c trap5 were dep051ted 6a51nward fr0m the h1n9e 
11ne. Here, the 5and5t0ne5 are 9enera11y th1cker, m0re a6un- 
dant and p1nch 0ut m0re a6rupt1y than th05e enc0untered 0n 
the 5he1f. 

7he 5tudy area pre5ent5 an exce11ent p0tent1a1 f0r future 
cxp10rat10n. 1n add1t10n t0 M0rr0w and Che5ter pr0duct10n, 
there are at 1ea5t 5 y0un9er and 01der 20ne5 wh1ch pr0duce 
hydr0car60n5 fr0m 5trat19raph1c trap5. 

R1CHARD D. A5H 
R1chard 1). A5h 9raduated w1th a 8.5. de9ree fr0m the 

Un1ver51ty 0f 0k1ah0ma 1n 1953. 
He wa5 em1)10yed w1th 6u1f 011 C0rp0rat10n fr0m Ju1y, 

1955, unt11 Decem6er, 1957, when he j01ned 5un 011 C0m- 
pany. 

R08ER7 KL1N6ER 
R06ert K11n9er 15 a nat1ve 0f Adr1an, M1ch19an. He 

9raduated w1th a 8.5. de9ree 1n 6e0109y fr0m t11e Un1ver51ty 
0f M1ch19an 1n 1950 and j01ned 5un 011 C0mpany 1n 1952 
where he 15 pre5ent1y D15tr1ct 6e010915t f0r N0rthwe5t 0k1a- 
h0ma. 
15. 7he 1nf1uence 0f Re910na1 7ect0n1c5 and L0ca1 

5tructure 0n Dep051t10n 0f the M0rr0w F0rmat10n 
1n the We5tern Anadark0 8a51n 

JAME5 M. F 0 R 6 0 7 5 0 N ,  JR. 
AN7H0NY 7. 57A7LER ~" 

MAR7HANN DAV1D 
Pan Amer1can Petr01eum C0rp0rat10n 

Re5earch Center, 7u15a, 0k1ah0ma 
1n the panhand1e5 0f 7exa5 and 0k1ah0ma, the M0rr0w 

F0rmat10n 15 the 6a5a1 tran59re551ve, pred0m1nant1y c1a5t1c 
un1t 0f the Penn5y1van1an 5y5tem unc0nf0rma61y 0ver1y1n9 
the M1551551pp1an. 7he upper and 10wer 60undar1e5 are de- 
11neated 6y the 6a5e 0f the ••7h1rteen-F1n9er•• 11me5t0ne, an 
e1ectr1c 109 marker, and 6y the Penn5y1van1an-M1551551pp1an 
c0ntact. 7he panhand1e area 15 60rdered 0n the we5t 6y the 
51erra 6rande up11ft and 0n the 50uth 6y the Amar1110 up11ft. 
7he maj0r tect0n1c feature5 w1th1n the area are the we5tern 
Anadark0 6a51n, 50uthern Hu90t0n em6ayment, C1marr0n 
arch-Keye5 d0me, Da1hart 6a51n, and a num6er 0f 5ma11er 
5tructure5 1n the un5ta61e 6e1t mar91na1 t0 the deeper Ana- 
dark0 6a51n. 

7he M0rr0w F0rmat10n wa5 5u6d1v1ded 1nt0 three 11th0- 
1091ca11y d15t1nct un1t5 rec09n12a61e 0n e1ectr1ca1 and 5amp1e 
1095. 7he 10wer un1~, a wed9e 0f pred0m1nant1y c1a5t1e mate- 
r1a1, 15 0ver1apped 6y the re1at1ve1y ca1care0u5 m1dd1e un1t. 
1n the pred0m1nant1y 5ha1y upper M0rr0w, nmr1ne 0r 1a- 
900na1 5ha1e5 9rade upward 1nt0 n0mnar1ne 5ha1e5 and c0a15 
near the t0p 0f ~the un1t. 7h15 5u99e5t5 f1111n9 0f the 6a51n 
wh1ch cau5ed a temp0rary retreat 0f mar1ne env1r0nment5 
pr10r t0 renewed tran59re5510n 1n the p05t-M0rr0w un1t5. 

Re910na11y, M1551551pp1an r0ck5 are pr09re551ve1y trun- 
cated away fr0m the 6a51n ax15. 7he a65ence 0f Che5ter1an 
6ed5 0ver 5evera1 5tructure5 5u99e5t5 10ca1 pre-Penn5y1van1an 

nmvement. L0wer M0rr0w 5and accunm1at10n5 c0rre1ate 
5tr0n91y w1th the c0nf19urat10n 0f the pre-Penn5y1van1an 
5urface. Apparent1y, 519n1f1cant 5tructure ex15ted 6ef0re, 0r 
deve10ped dur1n9, dep051t10n 0f the 10wer un1t. 150pach and 
5tructure data 1nd1cate c0nt1nued act1v1ty 0f the5e 5tructure5 
thr0u9h0ut M0rr0w dep051t10n. 

D15tr16ut10n 0f c0ar5e c1a5t1c5 w1th1n the pred0m1nant1y 
f1ne c1a5t1c M0rr0w F0rmat10n 5u99e5t5 0ne 50urce 0f 5and5 
we5t 0f the panhand1e area and a 5ec0nd 50urce t0 the n0rth- 
ea5t. 1n the 10wer un1t w1de5pread 5heet 5and5 and 5and5 
para11e1 w1th trend5 0f ear1y M0rr0w 5h0re11ne5 are 1nter- 
preted a5 near5h0re mar1ne 5ed1ment5 dep051ted a5 the ear1y 
M0rr0w 5ea 0ver1apped 0nt0 the 5he1f area. 7he th1n, 1ent1c- 
u1ar upper M0rr0w 5and5 are 1nterpreted a5 hav1n9 6een 
dep051ted 6y a c0mp1ex d15tr16utary 5y5tem f10w1n9 50uth- 
ea5tward t0ward the 6a51n ax15. 

JAME5 M. F 0 R 6 0 7 5 0 N  
Jame5 M. F0r90t50n, Jr. 45 a 9raduate 0f the Un1ver51ty 

0f 7exa5, Wa5h1n9t0n Un1ver51ty, and N0rthwe5tern Un1ver- 
51ty where he earned a Ph.D. 1n 6e0109y 1n 1956. 51nce 
1956 he ha5 6een 1n the Re5earch Department 0f Pan Amer- 
1can Petr01eum c0rp0rat10n 1n 7u15a. He ha5 pu6115hed 0n 
the 5trat19raphy and dep051t10na1 h15t0ry 0f Jura551c and 
L0wer Cretace0u5 r0ck5 0f the 6u1f C0a5t, 4uant1tat1ve map- 
p1n9 techn14ue5, 5trat19raph1c n0menc1ature, and app11ca- 
t10n5 0f e1ectr0n1c c0mputer5 t0 exp10rat10n pr061em5. He 15 
Pre51dent 0f the 7u15a 6e01091ca1 50c1ety f0r 1963-64. 

AN7H0NY 7. 57A7LER 
Anth0ny 7. 5tat1er h01d5 A.8. and M.5. de9ree5 fr0m 

Vander611t Un1ver51ty and a150 d1d 9raduate w0rk at N0rth- 
we5tern Un1ver51ty. H15 pr0fe5510na1 career 1nc1ude5 9e01091c 
mapp1n9 and ec0n0m1c w0rk f0r the 7enne55ee D1v1510n 0f 
6e0109y and t0p09raph1c 5urvey1n9 w1th the U.5. Army 
C0rp5 0f En91neer5. 1n 1958 he j01ned the Re5earch Depart- 
ment 0f Pan Amer1can Petr01eum C0rp0rat10n where he ha5 
w0rked 1ar9e1y 1n the f1e1d5 0f 5trat19raphy and 5and5t0ne 
1)~tr0109y. 

MAR7HANN K. DAV1D 
Marthann K. Dav1d 15 a nat1ve 0f 7u15a, 0k1ah0ma, and 

a 9raduate 0f the Un1ver51ty 0f 7exa5. Fr0m 1943 t0 1944 
5he wa5 a 9e010915t f0r Carter 011 C0mpany 1n 7u15a and 
51nce 1944, 5he ha5 6een Re5earch 6e010915t f0r Pan Amer1- 
can Petr01eum C0rp0rat10n. Her f1e1d 0f 1ntere5t 15 pr1mar11y 
5u65urface c0rre1at10n5 and 1nterpretat10n5. 

16. K1n51er M0rr0w 6a5 F 1 e 1 d -  M0rt0n C0unty, 
Kan5a5 

HER8ER7 6. DAV15 
7he K1n51er 6a5 F1e1d 1n M0rt0n C0unty, Kan5a5, 15 

10cated 1n 1he Hu90t0n Em6ayment 0n a fau1ted 5tructure 
and c0ver5 a pr0duct1ve area 0f appr0x1mate1y 14,000 acre5. 
7he pr1mary 9a5 pr0duct10n 15 fr0m 5trat19raph1c trap5 1n 
1he Penn5y1van1an M0rr0w 5and5t0ne5 f1ank1n9 the 5trueture 
and 0n the d0wnthr0wn 51de 0f the ••K1n51er Fau1t••. 5true- 
/ura1 Penn5y1van1an De5 M01ne5, Penn5y1van1an At0ka, and 
M1551551pp1an 5t. L0u15 car60nate5 acc0unt f0r the rema1nder 
0[ the re5erve5. 011 re5erve5 are ne9119161e t0 date. F1e1d 
ru1e5 f0r we11 5pac1n9 and a110wa61e5 have 6een e5ta6115hed 
6y 1he Kan5a5 C0rp0rat10n C0mm15510n. 7he 9a5 15 eurrent1y 
6e1n9 purcha5ed 6y the Kan5a5 P0wer • L19ht C0. f0r an 
1ntra5tate market. 
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HER8ER7 6. DAV15 
Her6ert 6. Dav15 wa5 60rn June 23, 1930 1n 8uffa10, 

New Y0rk. He wa5 9ranted the 85 de9ree 1n 9e0109y fr0m 
the 0k1ah0ma 5tate Un1ver51ty 1n January 1953. He 5erved 
a5 a M111tary 6e010915t 1n the U. 5. Army C0rp5 0f En91neer5 
1n He1de16er9, 6ermany fr0m 1953 thr0u9h 1955. 

Mr. Dav15 j01ned the Pan Amer1can Petr01eum C0rp0- 
rat10n 1n 1955 1n the1r exp10rat10n department, Centra1 D1v1- 
510n, W1ch1ta Kan5a5 D15tr1ct. 1n 1959 he m0ved w1th Pan 
Amer1can t0 L16era1, Kan5a5 where Kan5a5, N0rthwe5t 0k1a- 
h0ma, 0k1ah0ma Panhand1e, 7exa5 Panhand1e and 50uth- 
ea5t C010rad0 act1v1t1e5 were c0n5011dated 1n 0ne 0ff1ce. He 
current1y 15 the Kan5a5 and 50uthea5t C010rad0 0perat10n5 
9e010915t. 

Mr. Dav15 15 a mem6er 0f the A.A.P.6., Kan5a5 6e01091- 
ca1 50c1ety, 0k1ah0ma C1ty 6e01091ca1 50c1ety, V1ce Pre51-" 
dent 0f the L16era1 6e01091ca1 50c1ety, and 519ma 6amma 
Ep5110n. 

17. A5pect5 0f Petr01eum Ev01ut10n 1n the Cher0kee 
6r0up 0f 50uthea5tern Kan5a5 and N0rthea5tern 
0k1ah0ma 

D0NALD R. 8AKER 
Marath0n 011 C0mpany, L1tt1et0n, C010rad0 

Recent 5tud1e5 6y phy51c15t5, chem15t5, 61010915t5, and 
9e0ehe1n15t5 have y1e1ded new 1nf0rmat10n wh1eh ha5 1mp0r- 
tant 1mp11eat10n5 t0 e0neept5 0f petr01eum ev01ut10n. F0r 
examp1e, 5tud1e5 0f ear60n 150t0pe5 1n 5ed1ment5 and erude 
0115 5u99e5t that terre5tr1a1 p1ant5, 1n5tead 0f mar1ne p1ant5 
and an1ma15, may 6e the pr1ne1pa1 pr1mary 5u65tanee fr0m 
wh1eh petr01eum 15 der1ved. Further, the d15e0very 0f hydr0- 
car60n5 1n Reeent 5ed1ment5 dem0n5trated the ear1y f0rma- 
t10n and ava11a6111ty 0f petr011fer0u5 mater1a15 1n dep051- 
t10na1 6a51n5. H0wever, eharacter12at10n ha5 revea1ed d1ffer- 
enee5 1n the nature and a6undanee 0f hydr0ear60n5 1n 
Reeent 5ed1ment5 e0mpared t0 erude5 and anc1ent r0ek5, 
1nd1cat1n9 that m0d1f1cat10n and f0rmat10n 0f hydr0ear60n5 
dur1n9 d1a9ene515 ]nay 6e e55ent1a1 f0r the deve10pment 0f 
a 50urce r0ek. 

7he d15tr16ut10n and charaeter 0f hydr0ear60n5 1n r0ek5 
0f the Cher0kee 6r0up 1nd1cate that 50me env1r0nment5 
9enerate m0re hydr0car60n5 than 0ther5, e0nf1rna1n9 the 
9e01091e 0p1n10n that there 15 a ran9e 0f var1at10n 1n the 
nature 0f petr01eum 50urce 6ed5. H0wever, 5tud1e5 0f the 
Cher0kee 6r0up 1nd1eate that the ree09n1t10n and eva1uat10n 
0f 50urce r0ek5 0n the 6a515 0f a6501ute hydr0ear60n e0ntent 
may 6e an 0ver51mp11f1cat10n 6ecau5e the hydr0car60n5 may 
n0t 6e 1nd19en0u5, 0r may have f0rmed 5u65e4uent t0 pr1- 
mary m19rat10n, 0r that 50me r0ek5 may have y1e1ded 0n1y 
a 5ma11 part 0f the1r hydr0car60n5. F1na11y, c0mpar150n 0f 
crude 011-50urce r0ck pa1r5 1n the Cher0kee 6r0up 1nd1cate5 
that the deve10pment 0f 9e0chem1ca1 c0rre1at10n techn14ue5 
w111 6e c0mp11cated 6ecau5e pr1mary m19rat10n 15 1neff1c1ent, 
5e1ect1ve, and pr06a61y cau5e5 c0n51dera61e m0d1f1cat10n 0f 
hydr0car60n5 en r0ute. 

7he pr061em 0f petr01eum ev01ut10n 5eem5 r1pe f0r an 
1nte9rated attack 6y 9e010915t5 5upp0rted 6y phy51e15t5, 
chem15t5, 61010915t5, and 9e0chem15t5. 7he 6e11ef that an 
u1t1mate c0mprehen510n 0f petr01eum ev01ut10n can 0n1y 6e 
deve10ped 6y the 1nterpretat10n 0f exper1menta1 and ana1yt1- 
ea1 data 0n a 50und 9e01091ea1 6a515 15 the under1y1n9 ph1105- 
0phy 0f re5earch 0n petr01eum ev01ut10n 1n the Cher0kee 

6r0up 0f 50uthea5tern Kan5a5 and n0rthea5tern 0k1ah0ma. 
D0NALD R. 8AKER 

D0na1d R. 8aker 15 a 9raduate 0f Ca11f0rn1a 1n5t1tute 0f 
7echn0109y (8.5., 1950), and Pr1ncet0n Un1ver51ty (Ph.D., 
1955). He a150 attended the Un1ver51ty 0f 0510, N0rway, a5 
a Fu16r19ht 5tudent 1n 1950-51. 

H15 pr0fe5510na1 exper1ence 1nc1ude5 w0rk w1th the 
U.5.6.5., and w1th N0rthwe5tern Un1ver51ty a5 an 1n5truct0r 
1n the Department 0f 6e0109y. 51nce 1956 he ha5 6een Re- 
5earch and Advanced Re5earch 6e010915t w1th Marath0n 011 
C0. (f0rmer1y the 0h10 011 C0.) 1n the Denver Re5earch 
Center. H15 exp10rat10n re5earch ha5 6een pr1mar11y 1n the 
area 0f 0r9an1c 9e0chem15try. 

1 8. 8ur9e55 5and Re5erv01r5 0f Kan5a5 
F. W. M0R6AN and M. E. 70RL1NE 

7he area 5tud1ed 15 1n n0rthea5t 5ed9w1ck C0unty, ea5t- 
ern Harvey C0unty, and the we5t ed9e 0f 8ut1er C0unty, 
Kan5a5. 6e01091ca11y th15 area 11e5 1n the n0rthea5t part 0 f  
the 5ed9w1ck 8a51n. 7he name ••8ur9e55•• 15 an 0k1ah0ma 
term and wa5 u5ed a5 ear1y a5 1921 t0 den0te a 5and 60dy 
1n the upper part 0f the M1551551pp1an. 7he 5and 15 actua11y 
an unc0nf0rm1ty 5and 1y1n9 ju5t a60ve the M1551551pp1an 
and ju5t 6e10w the very th1n Cher0kee 5ect10n 0f the Penn- 
5y1van1an. 

7he 11th0109y 0f the 8ur9e55 20ne 15 that 0f a c0n910m- 
erate 5ect10n, c0n515t1n9 0f var19ated 5ha1e5 a60ve and 6e- 
10w the 5and. 7he 5and 1t5e1f 15 very p00r1y 50rted, an9u1ar, 
c1ear t0 fr05ted, p1tted 4uart2 5and. 1t may dr111 5evera1 feet 
per m1nute and appear 1n r0tary cutt1n95 a5 1005e, uncement- 
ed 5and. 1n 5uch ca5e5 1t carr1e5 11tt1e 0r n0 5h0w5 0f 011 
except 91150n1t1c 0r dead 5ta1n1n9 1n the p1t5 0f the c0ar5e 
9ra1n5. Where 1t 15 cemented the cement1n9 mater1a1 15 u5u- 
a11y ca1care0u5 1n nature. 

A 5tudy 0f the 011 P0015 fr0m wh1ch th15 5and pr0duce5 
1ud1cate5 that accumu1at10n 0f 5and 0n 6r0ad, 10w, f1at M15- 
51551pp1an n05e5 w1th up-d1p fac1e5 chan9e5 0r rever5a1 15 
1ar9e1y re5p0n5161e f0r trapp1n9 the 011. Rec0ver1e5 1n the 
01der p0015 avera9e a60ut 2,500 6arre15 per acre. 1n a re5er, 
v01r where the 5and 15 a5 permea61e a5 the 8ur9e55 twenty 
acre 5pac1n9 0r p055161y 9reater 15 5uff1c1ent t0 dra1n the 
re5erv01r. 7h15 mean5 a60ut 45,000 6arre15 0f 011 net t0 the 
w0rk1n9 1ntere5t. We115 c05t n0 m0re than $25,000.00. 

Deta11ed 5u65urface 1nve5t19at10n5 u51n9 the t0015 0f 
5amp1e exam1nat10n, e1ectr1c 109 c0rre1at10n and 1nterpreta- 
t10n, dr1111n9 t1me 1095, and 5u65urface map5 5eem t0 5uff1ce 
111 f1nd1n9 accumu1at10n5 0f 8ur9e55 011. 1n v1ew 0f the ex- 
pected rec0ver1e5 ver5u5 c05t 0f exp10r1n9, ec0n0m1c5 5eem 
t0 fav0r w0rk1n9 th15 area. 

F. W. M0R6AN 
80rn 1n R09er5, 7exa5 and attended R09er5 Pu611c 

5ch0015 thr0u9h h19h 5ch001. He then went t0 the Un1ver51ty 
0f 7exa5 and 9raduated 1n 1939 w1th a 8ache10r•5 De9ree 1n 
6e0109y. 7he next 5ch001 year wa5 5pent 1n E1 Pa50, 7exa5 
a5 La60rat0ry 1n5truct0r 1n 6e0109y. 7he year 1941 wa5 
5pent 1n E1 D0rad0, Kan5a5 a5 6e0109y 1n5truct0r at the E1 
D0rad0 Jun10r C011e9e. 1n 1942 he m0ved t0 P0nca C1ty, 
0k1ah0ma a5 9r0und 5ch001 1n5truct0r 1n the Darr 5ch001 0f 
Aer0naut1c5, tra1n1n9 R0ya1 A1r F0rce and Un1ted 5tate5 
Army A1r C0rp5 p110t5. 

1n 1944 he 5tarted act1ve 5erv1ce 1n the Army A1r C0rp5. 
After d15char9e 1n 1946 he t00k a 5ummer c0ur5e at the 
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Un1ver51ty 0f Kan5a5 at Can0n C1ty, C010rad0. 1n Au9u5t 01 
that year he went t0 w0rk f0r 5tan011nd 011 and 6a5 C0m- 
pany (n0w Pan Amer1can) 1n W1ch1ta, Kan5a5. 1n Fe6ruary 
1951 he went t0 w0rk f0r the Lar10 011 and 6a5 C0mpany, 
W1ch1ta, Kan5a5. 1n 5eptem6er 1951 he f0rmed the 6e01091- 
ca1 C0n5u1t1n9 F1rm 0f M0r9an • 70r11ne, 6e010915t5, w1th 
M. Eu9ene 70r11ne, c0-auth0r 0f th15 paper. He 15 5t111 a 
partner 1n th15 0r9an12at10n. 1n 1953 he he1ped 1nc0rp0rate 
the Acme 011 C0rp0rat10n. Acme 15 en9a9ed 1n exp10r1n9 
f0r, dr1111n9 f0r, and pr0duc1n9 crude 011 and 9a5. He ha5 
5erved a5 pre51dent 0f Acme 51nce 1t5 f0rmat10n. 

At pre5ent he re51de5 1n W1ch1ta, Kan5a5 and c0nt1nue5 
a5 partner 1n M0r9an • 70r11ne and a5 pre51dent 0f Acme. 
He wa5 a mem6er 0f 519ma 6amma Ep5110n, 9e01091ca1 fra- 
tern1ty 1n c011e9e and he1ped e5ta6115h a new chapter at the 
7exa5 C011e9e 0f M1ne5 and Meta11ur9y (n0w 7exa5 We5t- 
ern) when at E1 Pa50. He 15 a mem6er 0f the Kan5a5 6e0. 
1091ca1 50c1ety and the Amer1can A550c1at10n 0f Petr01eum 
6e010915t5. He 15 marr1ed and ha5 0ne 50n. 

M. EU6ENE 70RL1NE 
80rn 1n W1ch1ta, Kan5a5 and attended Par0ch1a1 5ch0015 

thr0u9h h19h 5ch001. Entered the 5erv1ce 1n 1944, 5erved 0n 
a tanker 1n the Pac1f1c, and wa5 d15char9ed 1n 1946. Entered 
Un1ver51ty 0f W1ch1ta 1n 1946, attended Un1ver51ty 0f C010- 
rad0 dur1n9 the 5ummer 0f 1949 and 9raduated fr0m the 
Un1ver51ty 0f W1ch1ta w1th a 8ache10r 0f Art5 de9ree 1n 
6e0109y 1n 1950. Wh11e attend1n9 h19h 5ch001 and c011e9e he 
w0rked f0r 5tan011ud 011 and 6a5 C0mpany (n0w Pan- 
Amer1can). 

1n May, 1951, he 0pened an 0ff1ce a5 a C0n5u1t1n9 6e01- 
0915t and Lea5e 8r0ker and 1n 5eptem6er, 1951 f0rmed the 
6e01091ca1 C0n5u1t1n9 F1rm 0f M0r9an • 70r11ne, 6e010- 
915t5, w1th F. W. M0r9an. 1n 1953 he he1ped 1nc0rp0rate 
Acme 011 C0rp0rat10n. He 15 5t111 a partner 1n M0r9an • 
70r11ne, 6e010915t5 and 5erve5 a5 V1ce Pre51dent and 7rea5- 
urer 0f Acme 011 C0rp0rat10n. 

Mr. 70r11ne re51de5 1n W1ch1ta w1th h15 w1fe, Cec111a. 
He ha5 6een Ed1t0r 0f the Kan5a5 6e01091ca1 50c1ety 8u11e- 
t1n 51nce 1953 and 15 a mem6er 0f th15 0r9an12at10n a5 we11 
a5 the Amer1can A550c1at10n 0f Petr01eum 6e010915t5. 

19. C h e 5 t e r -  Upper Meramec Pr061em5 1n 7exa5 
and 0k1ah0ma Panhand1e5 

PANHANDLE 6E0L061CAL 50C1E7Y 
1ra D. 7ay10r, Cha1rman 

Pr061em5 enc0untered 1n petr01eum exp10rat10n and 
exp101tat10n 0f t11e Che5ter and Upper Meramec 0f the 0k1a- 
h0ma,Panhand1e and part5 0f the 7exa5 Panhand1e are many 
and var1ed. Latera1 var1at10n5 0f 11th01091c un1t5, acc0mpa- 
n1ed w1th p0r051ty and permea6111ty chan9e5 1ar9e1y deter- 
m1ne5 c0mmerc1h1 accumu1at10n5 0f 011 0r 9a5 1n the Che5ter. 
P051t1ve 5tructura1 p051t10n, at pre5ent, pr06a61y determ1ne5 
5t. L0u15 accumu1at10n a1th0u9h 10ca1 1atera1 11th01091c 
chan9e5 may 0ccur t0 f0rm 5eparate re5erv01r5 0n the 5ame 
5tructure. 

Car60nate re5erv01r5 pre5ent un14ue pr061em5 1n we11 
c0mp1et10n, and the we11 c0mp1et10n meth0d5 vary a5 9reat1y 
a5 the 1nd1v1dua15 wh0 d0 the w0rk. 

Pr0duc1n9 car60nate5 mu5t reach the1r 0pt1mum fac111ty 
1n re9ard t0 capac1ty and pre55ure 50 that exce551ve pr0duc- 
t10n w111 n0t ru1n the we11. 

A 10w 1n1t1a1 p0tent1a1 0r 10w rate 0f pr0duct10n d0e5 
n0t nece55ar11y mean a 5ma11 re5erv01r. 

1RA D. 7AYL0R 
1ra D. 7ay10r, 8.5., 1950, M.A., 1952, 1nd1ana Un1- 

ver51ty. 
Emp10yed 6y 1nd1ana 5tate 6e01091ca1 5urvey, Pure 011 

C0mpany and ha5 6een w1th the 7exa5 Panhand1e 5amp1e 
L09 5erv1ce 51nce 1955. 

Mem6er 0f AAP6, 6.5.A. and Panhand1e 6e01091ca1 
50c1ety. 

20. 1dent1f1cat10n and u5e 0f C0n0d0nt5 fr0m Mer0- 
mec1an R0ck5 (Upper M1551551pp1an) Rec0vered 
fr0m We1• C0re5 fr0m the 5u65urface 0f We5tern 
Kan5a5 

7H0MA5 L. 7H0MP50N and EDW1N D. 60E8EL 
8ecau5e the u5efu1ne55 0f c0n0d0nt5 a5 9u1de f055115 ha5 

6een dem0n5trated 1n the type M1551551pp1an 5ect10n, a p110t 
5tudy wa5 e5ta6115hed 6y the 5tate 6e01091ca1 5urvey 0f 
Kan5a5 t0 determ1ne 1f r0ck c0re5, prev10u51y c0rre1ated pr1- 
mar11y 0n the 6a515 0f 11th01091c feature5 and a5519ned t0 the 
Meramec1an 5ta9e 1n we5tern Kan5a5, c0nta1ned 5uff1c1ent 
c0n0d0nt5 t0 make a9e determ1nat10n5 p055161e. 

C0n0d0nt5 0f the Meramec1an 5ta9e 0f the M1551551p- 
p1an 5y5tem (7 5pec1e5, 6 9enera) were c011ected fr0m the 
War5aw, 5a1em, 5t. L0u15, and 5te. 6enev1eve L1me5t0ne5 
fr0m the 5u65urface 0f we5tern Kan5a5. 5pec1men5 5tud1ed 
and c011ected fr0m 455 5amp1e5 taken fr0m 376 feet 01 11me- 
5t0ne c0re5 were rec0vered fr0m 6 we115 1n Ha5ke11, 5c0tt, 
L09an, 60ve, Lane, and Ne55 C0unt1e5, Kan5a5. C0mpar150n 
01 the Meramec1an 5trata 1n we5tern Kan5a5 w1th the 5tand- 
ard 5ect10n thr0u9h the u5e 0f c0n0d0nt5 a5 a t001 0f c0rre- 
1at10n 5eem5 t0 6e fea5161e and 5eem5 t0 5u65tant1ate prev1. 
0u51y e5ta6115hed 11th01091c c0rre1at10n5. F0ur c0n0d0nt 
5pec1e5 rec0vered 1n th15 p110t 5tudy 5h0w5 5uff1c1ent re5tr1c- 
t10n5 t0 have pr06a61e 5trat19raph1c 519n1f1cance t0 the 
Meramec1an. 

7H0MA5 L. 7H0MP50N 
7h0ma5 L. 7h0mp50n c0mp1eted the 8ache10r 0f 5c1ence 

and Ma5ter5 0f 5c1ence de9ree5 at the Un1ver51ty 0f Kan5a5 
1n 1960 and 1962, re5pect1ve1y. Wh11e a 9raduate 5tudent at 
t11e Un1ver51ty 0f Kan5a5, he wa5 emp10yed part-t1me 1n the 
011 and 6a5 D1v1510n 0f the Kan5a5 6e01091ca1 5urvey. 
Pre5ent1y, he 15 a cand1date f0r the PhD and an a5515tant 1n 
the Department 01 6e0109y at 7he 5tate Un1ver51ty 0f 10wa, 
10wa C1ty, 10wa. 

EDW1N D. 60E8EL 
Edw1n D. 60e6e1 9raduated fr0m Au9u5tana C011e9e 1n 

1949 w1th an A.8. 1n 6e0109y. He c0mp1eted a Ma5ter5 0f 
5c1ence de9ree 1n 1951 fr0m 7he 5tate Un1ver51ty 0f 10wa, 
and ha5 6een emp10yed at the 5tate 6e01091ca1 5urvey 0f 
Kan5a5 a5 Head 0f the 011 and 6a5 D1v1510n 51nce 1951. He 
15 pre5ent1y a cand1date f0r the PhD de9ree 1n 6e0109y at 
7he Un1ver51ty 0f Kan5a5. 

21. Pre-Pean5y1van1an 5u6cr0p 0f the M1551551pp1an 
05a9e 0n the F1ank5 0f the Centra1 Kan5a5 Up11ft 

R08ER7 M. EUWER 
W1ch1ta, Kan5a5 

Dur1n9 1ate M1551551pp1an t1me a 5er1e5 0f maj0r re- 
910na1 m0vement5 t00k p1ace re5u1t1n9 1n tw0 pr0n0unced 
5u65urface feature5 that we n0w refer t0 a5 the Centra1 Kan. 
5a5 Up11ft and Nemaha R1d9e. 5u65e4uent p05t-M1551551pp1an 
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er0510n 91ve5 u5 the pre5ent day c0nf19urat10n 0f 05a91an 
r0ck5, 5u6cr0pp1n9 6eneath Penn5y1van1an 5ed1ment5. 

A fac1e5 chan9e 1n M1551551pp1an r0ck5 0f 50uth centra1 
Kan5a5, kn0wn a5 the ••C0w1ey••, make5 def1n1t10n 0f the 
05a9e-Meramec c0ntact d1ff1cu1t. 7he 05a91an 5er1e5 c0n515t5 
0f the Ke0kuk and 8ur11n9t0n cherty 11me5t0ne5. 7he5e 
r0ck5 pr0duce 9a5 and/0r 011 1n f1fteen centra1 Kan5a5 c0un- 
t1e5. 7here are twe1ve maj0r M1551551pp1an 05a9e p0015 1n 
th15 area. 7he 1ar9e5t 011 and 9a5 f1e1d5 have e5t1mated u1t1- 
mate rec0ver1e5 0f 60 m11110n 6arre15 0f 011 and 450 611110n 
cu61c feet 0f 9a5 re5pect1ve1y. 

7he 05a9e pr0duce5 fr0m 5trat19raph1c and/0r 5truc- 
tura1 trap5. Area5 that are m0re 5u1ta61e f0r a 5pec1f1c type 
0f entrapment can 6e re910na11y def1ned. Pr061em5 0f re5- 
erv01r deve10pment ex15t near the truncat10n 0f 6a5a1 05a9e 
re5erv01r5. 

1n the pa5t ten year5 05a9e re5erv01r5 have y1e1ded ap- 
pr0x1mate1y 75% 0f 1t5 t0ta1 011 and 9a5 pr0duct10n. Exp10- 
rat10n c0ncept5 9a1ned 1n th15 a99re551ve per10d a55ure5 the 
future 0f 05a9e r0ck5 1n Kan5a5 a5 a pr1nc1pa1 pr0duc1n9 
h0r120n. 

R08ER7 M. EUWER 
R06ert M. Euwer 9raduated fr0m L0u151ana 5tate Un1- 

ver51ty 1n 1951 where he rece1ved a 8.5. de9ree 1n Petr01eum 
6e0109y. 

He wa5 w1th 5he11 011 C0mpany f0r ten year5 a5 an ex- 
p10rat10n 9e010915t w1th a5519nment5 1n 7exa5, 0k1ah0ma 
and Kan5a5. F0r the pa5t tw0 and 0ne-ha1f year5 he ha5 6een 
9e010915t f0r Kenneth Rupp, 1ndependent 011 Pr0ducer, 
W1ch1ta, Kan5a5. 

He 15 a mem6er 0f the Amer1can A550c1at10n 0f Petr0- 
1eum 6e010915t5 and the Kan5a5 6e01091ca1 50c1ety and 15 
current1y 0n the 80ard 0f D1rect0r5 0f the Kan5a5 6e01091ca1 
50c1ety. 
22. Pre-Penn5y1v0n10n 5tructure and P01e09e0109y 0f 

the P010 Dur0 8a51n 1n the 7exa5 Panhand1e 
J0HN 8. 8E57, JR. 

Amar1110 011 C0mpany, Amar1110, 7exa5 
7he n0rth 60undary 0f the Pa10 Dur0 6a51n 1n the 

7exa5 Panhand1e 15 the 6ur1ed Amar1110-W1ch1ta M0unta1n5. 
50uthern 11m1t5 11e a10n9 the cre5t 0f the Matad0r arch1pe1- 
a90. We5tern 11m1t5 1n New Mex1c0 are 1e55 c1ear1y def1ned 
0r under5t00d. 7he ea5tern p0rt10n 0f th15 6a51n 1n 0k1a- 
h0ma ha5 6een var10u51y ca11ed the ••H01115, Hardeman 0r 
ea5tern Pa10 Dur0 6a51n••. 7he area1 extent 0f th15 6a51n 1n 
the 7exa5 Panhand1e appr0x1mate5 17,000 54uare m11e5 and 
1nc1ude5 part5 0r a11 0f twenty c0unt1e5. 

Penn5y1van1an r0ck5 re5t unc0nf0rma61y 0n M1551551p- 
p1an 5ed1ment5 1n the 50uthern tw0-th1rd5 0f the area and 0n 
9ran1te 1n the n0rthern 0ne-th1rd and 0ver the Matad0r 
peak5. 7he M1551551pp1an 15 d1v1ded 1nt0 the Che5ter, Mera. 
mec, 5per9en-War5aw and 05a9e 5er1e5. 7h15 5y5tem var1e5 
fr0m a wed9e ed9e t0 a 1000 feet 1n th1ckne55. M1551551pp1an 
r0ck5 re5t unc0nf0rma61y 0n the 6a5ement 1n the centra1 
p0rt10n 0f the 6a51n and unc0nf0rma61y 0n the E11en6ur9er 
d010m1te 1n the ea5tern 0ne-th1rd and the 50uthwe5t 0ne- 
4uarter. 7h15 15 ev1dence t0 5upp0rt the prem15e that there 
ex15ted a pre-M1551551pp1an p05t-E11en6ur9er er0510na1 per10d 
that rem0ved much 0f the E11en6ur9er and y0un9er pre- 
M1551551pp1an r0ck5 fr0m the Pa10 Dur0 6a51n. 7he a9e 0f 
th15 unc0nf0rm1ty 15 unkn0wn p051t1ve1y 6ut th0u9ht t0 6e 
Dev0n1an 1n a9e. 

7he E11en6er9er 5y5tem var1e5 fr0m a few feet t0 1000 
feet 1n th1ckne55 and c0n515t5 pr1nc1pa11y 0f d010m1te except 
f0r the 6a5a1 5and. 

Fr0m 5tructura1 5tud1e5 0f the 6a5ement, E11en6ur9er 
and M1551551pp1an, the pre5ent att1tude 0f the5e er0510na1 
5urface5 0ccurred at the 5ame 9e01091ca1 t1me a5 the Ama. 
r1110-W1ch1ta M0unta1n5 and the Matad0r c0mp1ex. 

Deta11ed 5tructura1, 5trat19raph1c and h15t0r1ca1 9e01091- 
ca1 5tud1e5 0f th15 area c0u1d 6y dr1111n9, pr0ve the ex15tence 
0f 5trat19raph1c, 5tructura1 and c0m61nat10n 5trat19raph1c- 
5tructura1 trap5 1n the p0r0u5 p0rt10n5 0f r0ck 5y5tem5 fr0m 
Perm1an t0 6a5ement. 

7h15 area 1n the 7exa5 Panhand1e ha5 6een p00r1y pr05- 
pected and 0ffer5 4u1te a cha11en9e t0 the d0me5t1c 011 1ndu5- 
try and t0 1ma91nat1ve 5u65urface 9e0109y and m0dern ex- 
p10rat10n techn14ue5. 

J0HN 8. 8E57, JR. 
Mr. 8e5t 9raduated fr0m the Un1ver51ty 0f 0k1ah0ma 

1n Au9u5t, 1950 w1th a 8ache10r 0f 5c1ence de9ree 1n 6e01- 
09y and 1mmed1ate1y entered the U. 5. Army and 5erved 
there unt11 Au9u5t, 1952. He 1eft the 5erv1ce w1th the rank 0f 
Capta1n. 5eptem6er 1, 1952 Mr. 8e5t m0ved t0 Amar1110, 
7exa5 and 6e9an w0rk1n9 w1th the 9e01091ca1 department 0f 
Ph1111p5 Petr01eum C0mpany. 1n ]une, 1954 he j01ned Ama. 
r1110 011 C0mpany and 15 pre5ent1y emp10yed a5 Ch1ef 6e010. 
915t. Mr. 8e5t 15 a mem6er 0f the Amer1can A550c1at10n 0f 
Petr01eum 6e010915t5 and the Panhand1e 6e01091ca1 50c1ety. 
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