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earliest possible date, but is not intended to constitute final or formal publication.
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ABSTRACT

The Ryan oil and gas pool is located in west-central Kansas
on the southwestern flank of the subsurface structure of the
Central Kansas Uplifi, embracing approximately 050 acres in north-
castern Pamee and southeastern Rush fomtios. Preduction is
obtained from the Arbuckle dolomite o? Cambro-Urdovician age.

The broad arch of the Central Kansas Uplift was a land area
of igneous and metanorphic rocks underyoing erosion in _gnrly
Carmbrien time. During late Cambrian and early Ordovici; time :
550 feet of Gambro-Ordovietik dsleive Hie Sipostied Biakame
'3:‘3«';0;:4;:@. '}'hci';f(;;‘e/buﬁed undor 40 fest of Simpson shale
and probably 650 feet of younger pre-Pennsylvanian strata. Brosicn
accompanied by slight uplift culminated in the formaticn of an
garly Pennpylvanian peheplain vhich truncated the younger pre-
Pennsylvanian strata and exposed the Arbuckle :Zn broad plain,

The broad plain of Cambro-Ordovician dolomite presented ideal
conditicns for development of soluticnal topography. This surface
was buried in late Desmoinesian time by a transsressing sea which
deposited the strata of the Marmaton group, and it has reamained
buried ever since. Today there are approximately 3,660 feet of
Pernsylvanian, Permian and Cretaceous sedimenta above the Arbuckle
surface.

mn‘bnoklonurvoirafthonympooliambyzj

producing wells and twe dry holes. It consists of a stratigraphic




trap formed by a local topographic high on the ercded surface
of the dolomite capped by impervious shalss of the Yammaton gmp;
The formation of this topngfaphic featurs wan effected Ly the
development of a youthful karst surface on the bread outercp belt
of tho Arbuckle; however, some remnants of Simpson shale oceur
inmediately adjacent to the fisld, Cumulative preduction from
the reservoir stood at 175,976 barrels of oil January 1, 1946.
It is probable that future preduction may extend southeastward
to include the Ryan Scutheast pool, northward into sec. 35,
Te 19 Be, Re 16 ¥W., and northwestward into sec. 34, T. 19 8.,
Re 16 ¥,
INTRODUCTICN

Iocation~~The Nyan pool is situated in west-central Kansas,
partly in southeastern Rush County and partly in northeastern
Pawmee County, approximately 18 miles west of Great Bend, Kansas
in the upper drainage of Iittle Walmut Oreek. The field includes
parts of sectiocns 3L and 35, Te 19 8., Re 16 ¥, and sections 2 and
3, Te 20 Se, Re 16 ¥W,, covering an area of about 850 acres (see
plates I, IV, ¥, and VI).

Admowledgnents-=Valuable assistance and ccoperation in

securinz well sample sets of the pool for study by the author,
production data and many constructive suggestions is acknowledged
%o Virgil Cole of (ulf 0il Company, E. Pe Thilbrick of Magnolia
Petroloun Company, T. (i« ¥Pright of Stanolind 0il and Gas Company
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and Francis lettner of Transwestern 01l Company. Very able
assistance and advice was also contributed through the aid and
cocperation of Wallace Jee of the U, S. Goological Survey and
Dre 2o Le Thompson, late of the University of Kansas faculty and
the Kansas State Geclogical Survey and now at the Universitly of
Wisconsine

Special appreciation is expreassed to Dre e Ce lovre, Kansas
Shate Ceclogist and Director of the Kansas State Geclogical Survey
for pernisaicn to use available electrical logs, drillera’ logs
and other Survey records at the University.

Purposs of the report-—=This first study of the Nyan pool was
sugnested to the suthor by Dre s L. Thonpson, then University of
Kangsas faculty member. It was undertaken as partial fulfillment of

the requiremonta for a liaster of Science Negree in Geology at the
University. The information contained herein is presented with
this view in mind, '

The purpose of the report, then, is to present all available
infomation in a detailed picture of the structure and related
general stratigraphy with reference to the accumulation of the oil
and gas in the Arbuckle reservoir of the Ryan Field.

History of the field=The discovery well in the Ryan pool, the
Tnland 0il Company Yo, 1 Peterson, in the SE} SB} SW} sec. 35, T. 19 8.,
R. 16 ¥,, was comploted Jamuary 22, 1945. The well had an initial
flow of LS barrels of oil per hour with a potential of 2,591 barrels
of oil and 36 barrels of water. By the end of 19L5 there were 23




__LLU

produeing wells in the pool, of which 12 were in Rush County and
11 were in Pawee County (see plates IV, V and VI)e There were
also two dry tests in the pool at this timoj one of which was the

. Stanolind Cil and Gas Compasny NHo. 1 Tamsen, in the W sul s}

sece 35, Te 19 S. Ro 16 We, Rush Coumty, and the other was the
Hagnolia Petroleu: Company Nos 3 Fleske, in the Wi MEZ SB} sec. 3

To 20 84, Re 16 W., Povmee County.

The original estimated potentisl of the Ryan pool was
approxinately 1,000,000 barrels of oil. Many of the wells, however,
as exploration continued, ha;’moh gnaller initial production than —
that of the diacav;ry_mnfand most of them produced soms water
with the oil (see table 2). . '

The southeastern wells in sece 3L, 7. 19 Ssy Re 16 ¥, , the
scuthern=ost wells in secs 35, Te 19 8., Re 16 W, and the north-
sastern wells in sece 2, Te 20 8., Re 16 W,, produce much gas aleng
with the oil. The gas-oil ratlio of these wells is fairly high,
standing at 12,182 to 1 in the Gulf 0il Company No. 2 Nelson, in the
sl W Wl in sece 2, T 20 Sey Re 16 W, vhich has a potential of
3,000 barrals of oil, nc watéer and 5,982,400 cu. £. of gas. This
gas is temed a sour gas Ly the operators in the field, There are
no dry gas wolls producing commercielly in the pecl since no marked
outlet for it has been provided to datey howevor, two gas pipelines
are under consideration, cne by the Kansas-Nebrasica Natural Cas

Company and one by the Imland 01l Comvany., The gas that has been

produced from the corbination wells in the area has all besn vented.




This vented ges had not been metered prior to May 1, 1946,
Camlative oil production for the pool totaled 175,976
barrels to the end of 1945 (see table 1), Since that date all
wells originally completed to produce are still in production, and
no wells have baen plugged, Present indicastions in the area are

that water disposal wells will have to be developed in the near

future.
TABIE 1
CUMULATIVE PRODUCTION TO THE FND OF 1945

Operator Ilocation Weolls Production
Gulf--lageman 34-198=-168F 2 Wells 15,608 bbls.
Inland--Peterson 35-193-167 L Wells 36,918 bbls.
ilagnolia-=Peterson 35-198-16F 3 Wells 19,970 bbls.
Stanolind-<iangolf 35-198=168 2 Vells 8,105 bbls,
Bird-llanley=Sheedy=-Dirk 2-208-157 2 Wells 12,657 bbls.
Gulfediolson 2-208-16% L Wells 68,578 bbls,
Transwestern--rleske 2.208-167 . 2 Viells b,3L0 bbls.
Megnolia-——Fleske 3-208<16" 3 Wells 19,970 bbls.

STRATIORAPHIC SECTION

A conposite stratigraphic columnar secticn of the rocks
peneirated by drilling in the Ryan peol is shown in plates II and
ITT. “he key horizons used in the construction of the structure
maps are indicated by the letter K at the right of the columnar
sections. The reference horizons used in well to wall correlation
and as controls for picking the ko.y horigons are indicated by the
letter R.

Method of study--In the course of this study sets of rotary




samples starting at an averae depth of 2,000 to 2,500 feet and
extending to an avera's total depth of 3,760 feet weire available

for exanination. Detailed lithologlc examinaticn of the sample

sots was conducted for the purpose of checkin  horizon ddontifi-
cation and tops as deterzined from regional correlation of slactrical
louse Taslily recopnizable horizons were picked as correlated
reiionally by Theodore Botlnelli of the U. 8. Csclogicsl Survey
located at the University. Vhere possivle interpretation between
thase key horisong was made by the aubtliior in an effort Lo identify
formations and or members within the formations.s Once identification
of datua strata was established, topas of the beds were verified

from exanination of the samplie sots,

TABLYE 2
PRODUCTION DATA FOR VWELLS DRILLED IN THE RYAN FOUL

Yell Iocation Potential Capacity
T. 1»9 8.. R. 16 H‘
1, Gulf
Yo. 1 Hagerman 3l 981 G 2239 B0 18% wtr. and
1,710,000 G
No. 2 Hagerman 3h=198-168 2340 B0 no wtr. and
7,488,000 G.
20 Inland

Mo, 1 Peterson 352 95=1 68 2592 BO plus 36 BW
lloe 2 Petorson 35=198=161 1190 BC plus whr,
No. 3 Peterson 35=198-161 77 B0 2L% witr and

- n.m.m GQ
No. L Petersen 35-198-26¢ 12,2 BO and

m,m 3.
3. Magnolia
Yo, 1 Paterson 3519516V 2272 BO
No. 2 Peterson 35=198-16W 2Lk DO & 6 BYW PD
No. 3 Peterson 35=195--16W 3hk BO
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To

Stanolind
Noe 1 Haugolf
No, 2 Mausolf
Hoo 1=B liausolf

1

2

he

e

logs available.

20 8., Re 16 W,

Bird-llenley-Sheody
No. 1 Divks
Hoo 2 Dixks

Gulf
Woe 1 HNelson

Hoe 2 Nelpon

Moo 3 Helson
Yoo )} Neluon

Trangwestern
flo. 1 Fleske
l0e 2 ?103!’:0

Stanolind
los 1 Bowyer

Kagnolia
los 1 Fleske
Noe 2 Fleske
No. 3 Fleske

35198260
35=195=164
35-195-16%

2-208=-16%
2-208-16u
2-208-160
2<203-16%

2208160
2=:205-15%

2=208-16%
2-205-267

2-205-16%

3=208-16u
3=208-16%
3=208-16%

6&302’“!‘.
k2 BO 5 BF
87k BO

956 B0 2% wtr,
1735 Bo

2911 BO now witr. and
6’598’13& GO

3000 BO no wtr. and
5,962,400 G,

3000 BO no wir.

3000 BO no wtr. and
1,712,000 Ge

42 Bo plas 2% wir.
186 BO and
&,m G.

43 BO 12 BW

316 B8O
7k BO

1

0f the 25 wolls drilled in the field there were 18 electrical

Cut of these 10 logs there were 12 which covered

the wells from depths of 1,020 Zeet to the total depth, the
renaining 6 covered cnly the lower 200 to 500 fest of the wells.
In the latter case it was nocessary te call the higher horison
%ops from examination of the well sample sots alone. It must
be realised that insccuracies of as much ag two or thive feet
are to be expected since wsll samples were in intervals of five







Well Name

1: Gulf No. 1 lngermss
Elev. 1999 Depth

2s Gulf Yo. 2 lagermsu
2lev. 1986 Depth
3. Inlsad Ne.l Petersen
Elev, 1992 Depth
Al%s

4. Inlend No. 2 Peterson
Elev. 1993 Depth

S. Inlend fis. 3 Petersen
RBlev. 1992 = Depth
- AlSs

6. Inlasd Wo. 4 Peteraon
Blev. 1985 Depth

7. Magaolia No. 1 Petersem 35 352 W 35

Elev. 1977 Depth

8. inguolis No. 2 Fetersom 38 Sw N¥ 35

Blev. 1977 Depth

~i .
£ L
B o =3 ®
e I} 3 ¢ 5 % o4 3
Q = L] 2 s o [~ [+ o
[~ ] - ] ® g z @ o e >3 o 3
o ] o =) fa o Q 2 £a [} 5 -
2 = = = - oy g &5 34 2 o & 2
8 © a . s 2 H . o a & 2 @
I a e o & & 4 e & = & fa a8 &
a8 398 53 34
/ 1013 3838 3382 3602 3661
Alt. 976 <1349 =1393 <1613 «1672
38 NS 98 34
I3 § N 1003
983 3326 3374 3610 3654
«1340 =1388 =1621 =1668
SESR S¢S ; -
1009 1980 2375 2570 2736 3045 3330 3375 3618 3653
85 12 =283 =578 <744 -1053 -1338 -1383 =1626 =1861%
SR 9% 3 35
1007 1986 2278 2575 &740 3053 3338 3382 3826 36623
Alt. 986 7 =285 <583 <747 <1060 =1345 =1389 -1633 «=16469
S AR W I
1013 1930 23230 23580 2745 3050 3330 3336 3630 3860
979 2 =288 <588 -733 =1058 =1338 -1394 -1638 =1663
SR Nw oW 35
998 1975 2275 2569 2735 3044 3335 3330 3630 3656 3660
Al1%. 987 10 =200 <584 <750 «1059 =1350 =1305 <1635 =1671 <1675
100% 1970 2370 2560 2719 3034 3335 3372 3014 3647
Al 970 T =938 <583 =742 -1057 ~1348 =180% <1637 =1670
1004 1958 2245 2560 4725 35033 3328 3374 3618 385¢ 3663
Alt. 973 19 =278 =583 =1691

=743 «l055 <1351 ~1307 <1641 ~1681

(5L
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@ 2 25 £ % 5} § s § g > B
Vell Mame S 2 & '5 B o E o g 2 2 s 2
=3 ot ™ = Q
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e F 1 2 F 22 & 2 & &
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9. laguolia lo. 3 Peterson 9B NE MW 35
Elev. 1984 ncttl 1014 3368 3661
: Als, 970 =1334% =1677
10, Stanolind No. 1 lsuself 53 SW SR 38 : '
Elev. 1986 Depth 1008 21930 2280 2575 2V42 3053 3340 3334 3627 3663
: : Alb. 978 6 =294 =589 =756 <1007 =1356 =1393 =1641 =15677
11. Stenolind lo. 2 Mauself NW NW Si 35
Slev. 1388 Bepth 1005 1980 2275 2574 2940 3050 3340 3333 38540 3663
Alt. 983 8 =387 <586 =752 -1060 =1352 =1305 =1652 “=1675
12. Steuolind Neo., 1B Mouself W SW N2 33
Elev. 1996 Depth 1000 21990 2360 2552 23715 304¢ 3315 3360 3602 3641
AlS, 976 6 =284 <576 =739 =1043 <1339 =13494 -~1626 2 i
13, Stenolind No. 1 Temmen ¥ SE 52 35
Elev. 1932 Depth 1005 1936 22323 2576 2743 3085 3343 3333 3632 3670 3634
3 Alt. 267 =4 300 <594 <761 =1073 =-1361 ~1406 ~1650 ~1633 ‘=1702
« Sird No.l ke NENENZ 2
Slev. 1989 Depth 1014 3383 3650
Alt. 975 ‘=1393 ‘3661
15, Bird Sheedy No.2 Dirke MU SE HE 2
. Blev. 1992 Depth 1015 ‘8342 3386 3663
AlS, 277 1350 -~1394 "=1670
16. Gulf Mo, 1 Helsen NW NG 9 2
flev. 1994 Depth 1015 3338 3332 3629 3658
Als. 930 «1343 1337 =1632 =1683
17, Gulf No. 2 Nelsen KR w W 2
- Elev. 1990 Depth 1005 3335 3336 3624 3664
Alt. 835 =1345 =1396 -163¢. =674

A
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Well Name 'f
S e
o <>
1: <
o 2
—
18+ Gulf Yo. 3 MNelson By SE WW
Sleve 1997  Depth 1012
Alt. 985
19. Gulf Ho., ¢ Nelson WY 5% NW 2
Elev. 1990  Depth 1006
Albe 934
20. Transwestern Ne. 1 Fleske NV NE 9V 2
Flev. 1997 Depth 1021
Alt, 276
21. Trenswestera No. 2 Fleoske N¥ Wy 34 3
Rlev., 1999 Depth 1021
Al%. 978
23, Stenclind lio. 1 Bowyer NE liw 28 3
Sev. 1939 Depth 1000
Alt. 980
23, Magaelia Ho. 1 Floske SENZ N3
. Klev, 1991 Depth 1019
Alt. 972
24, Maguelis #o. 2 Fleske S5 OZNED
Elev. 19688 Depth 1018
AlS. 270
5. Nsgnolis Yo. 3 Fleske N9 NE S8 3
Slev. 1992 Depih 1012
AlLt. 980

se Ureford

?n Foraker

op lioleas

1990 2373. 2570
=l =234 <581

1990 2230 @980
1 -239 =589

\
%

~t
» : ¥y -,
E L e b s
EEE B e il e i
o 2 £s = s [+) 0
s [+ Q : 4] od o) [
® [ a o 2 (%] o
(@] Q2 a g «Q [ gn [+
e e SR 2 O =)
. 3340 - 3337 - 3627 3665
=1343 <1330 =1530 21668
3340 - 3333 - 3626 3664
~1350 =1392 ~1636 ~1674
.3350 -3398 - 3642 3682
21353 =1401 =1645 «1685
-3411 3696
~1412 =1697
2740 3055 3344 3392 - 3633 3667
751 =1066 =1355 ~1403 ~1643 «1673
s (t
2745 3060 3342 3333 . 3636 3663
o754 =1069 =1351 =1397 «1645 w1697
. 3391 . 3636 3673
=1403 ~1648 ' 1689
3406 . 3684 _ 3698
-1413 «1693 =1706

A
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to ten feet., From exemination of both the electrical logs and
tho sample seis tho composite columar section was constructed.
The clasaification of the section is in acoordance with the usage
of the Kansas State Geological Survey wherein possible., Only the
more promiment fomaticng are differantiated.

Crotacecus Rocks
Mlectrical logs and sampls sets were not avallable for F
~ ths ptudy of thess rocka, but Landes and Kevoher (1930) attribdute  _
from 550 te 660 feet of Cretacecus end younger sediments as
present in the area. Thess include sowe 65 feet of 2lluvium
and or terrace gands of Recent and Plicstocene age. The Cretaceocus
rocks consist of 108 feet of Gresnhorn, 35 feet of Cranerce and
40O foet of Daltota. It is probable that the lower portion of the
Dakota may corresnond to the Kiowa and Cheyenne formations of the
Commanchean (Ver Wiebe, 1938).

Pormian Rocks
Gundalupian and Leonardian Series

Gimavzon group—The top of the Pemian ocours about 600 foet
below the surface, conaisting of brick-red shale and sandstons
with thin beds of anhydrite (Landes and Keroher, 1938). These
muumummmmmmmnmmmbmd
the Dakota and the top of the Stene Corral, and are herein grouped
under the heading Cimarron. This term i3 merely e collective cne
as applied to these ssdiments, including all those Permian beds
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above the Stone Corral since nc elsctrical logs or sasples were
available for study to enable further designation. Thick beds

of evaporite in the upper portion are thought by some to correspond
to the Blain or Nedicine Lodge gypsum (Ver Wiebe, 1938).

Sunner groun--The upper fomation of this basal group of
the Ieonardian series, the Stone Corral snhydrite (Moore, Frye and
Jewatt, 194L), occurs at depths averaging 1,010 fest. It is a
very congpicious marker found in all nhotrlﬁal and sanple logs
of the areas It is also often reported to be a good reflecting
horison for seismograph surveys in most areas of the states The
average thickness over the pool is 25 feet.

The strata inmnediately underlying the Stone Corral make up
the NMinnescah formation of undifferentiated red bedss The resiste
ivity curve of the slectrieal log of these strata is included in
the colwmar section (sece plm;}[;ﬁ. Purther interpretation than
is shomn there was not attempted. The Ninnescsh aversges 40O feet
in thiokncu in the Ryan area. | |

A salt section NBMM&MM&.M:‘, and
the top of it is taken as the top or slightly below the top of
the Wellington formation., This salt is considered to correspond
to the Hutchison selt member usually found in the subsurface
Wellington in wost of westemn Kansas (Noore, Frye and Jewstt, 19hk).
It is entirely possible that the top of the Vellingten actually
occurs in the lower portion of what is herein designated as the
TUinnescah fomation, but for the purposes of correlation it was



Plate IIX
te columnar section of the strata betwsen the .
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chiosen at the top of the salt section. Inderlying the thick
salt section and marking the base of the Vellington are some
175 feet of undifferentiated red and green shales and broken
anhydrite,
Volfommp Series

Chage group--This topmost group of the Wolfemmp consists
of about 300 faet of prominent limestones and shales, marked at
the top by the accurrence of the tannish dense Nolans limestone
and at the bottom by the base of the light gray end somewhat
flinty Vireford limestone. The group is, for the mest part, muh <
entiated, but the Barneston limostone was picked as the thieck A
limestone about midway between the top and the base of the group.
This formation was identified by its stratigraphic position and
the regional correlation of electrical logs on the top of the
Molang and the base of the Wreford fomations. Iliowever, the

characteristic flinty part of the Bammeston was identifiable from
rotary samples.

Couneil Orove group=-The strate of this growp consists of
300 feot of limestones and shales, of which in general the lime-

stones are thinner, less massive and less flinty than those of the
overlying group, It includes all those beds betwsen the base of
the Wreford and the base of the thick basal light tamnish gray to
bluish gray Foraker limestones, Identification of the light gray
Grenola limestone and the overlying red and green shales of the

Eskridge formations wes possidble., The thickness of each as
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esteblished by electrical logs averaged 35 and LO foet respect-
ively. The Poraker limestons was interproted as having a
thickness of about 50 feet. The remainder of the group resains
undifferentiated,
Wt}nmuwtmuummm
shale with a few thin linestonos make up this dbagal Percian group.
The columar section of the group is completely mdi.ffomw I,
since it was not possible to idantify any of the formations or |
menbars thereof from examination of either the sample sets nopy
the olectrical logs., The base of the group is identified by a
regional correlation of electrical logs of what was __tl!isn as the a1\
sand or sandy sone corresponding to the Indian Cave cm,
deternined to ba everywhore present at the base of the Permian of
Kansas (Moore, Frys and Jewett, 19kh).

Pennsylvanisn Rooks
Virgiiian Series
Wabaunses group--rhese strada in the area aversge 310 feed

of relatively thin limestones and thicker shales, Three horigens
woere identified in the groupj however, it is the very fossilifercus
Howard limestone which is best recognised by the centrast of its
relatively thick sequence of limestone strata as compared to the
overlying shalose It wes possible to idemtify telstively the
fusilinidebearing Tarkio and Burlingase limestones from the sample

logs and Crom thelr stratigraphic position as shown by the electrieal
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logse The thin basal gray Severy shale imsediately below the
Howard 1s not alweys recognised in the sample logs, but is
everywhare recognisable in:the electrical logs.

Shames proup=--Lying underneath the Wabaunsee group and
maried at the top Ly the blue gray Topeka limestone are 285 feet
of alternating limestonea and shales which comprise the Shawnee
group. In descending order the four limestons formations identi-
Tiable in these strata consist of the Topeka, Deer Creelk, lecompton
and Oread. In several of the sample logs and most of the slee-
trical logs the black shale of the Heebner member of the Oread can

be recognised. The group as a whole is easily recognised as
a sone of limestones and shales which are separated from the undere
Yying vwissourian ltm by the sandy shales of the Douglas group
andfmthoovorlym;?wmmobyﬂubmm:ymw-

Douglas growp=<This basal group of the Virgilian series
congigts of 45 fest of rod and green shales and sandy shales lying
between the base of the Oread above end the top of the Lansing
below, Ité&?:nﬂMmehm\bnn A
logs of the area, espocially so in the olectrical. No subhdivision
ofmgmwmmm,m1tpm”whhm
age in the lower portian,

| tisgouwrian Series
Lansing-Xansas City-vonson frouwps—fhese strata consist of

245 feet of light colored limestones with a few thin ghale breaks




recognisable Lrom the olectrical logs. The drillers have logged
the entire section as one of nnootcm mo:oqbu;;“t:o Langing is
one of the most important horllona for coml&ion of sample logs
in the avea since it containeg nunerous fossils and oolite sones
at several lovels., The peguence othbom b
the Langing could not be subdivided irto its componant parts, but
was regionally corzelated to 1n01udi all tlswe groups of the Lansing,
Kansas City and Bronsone

Hawmaton group--The relatively thin beds of red shale and
(:raylmnmalmm”mﬂubmotﬂwmmndth
top of the Arbuckle below comprise this group, averaging LO feet
thick over the areas At the base of the group there may or may
not be feund a reddish tight conglomerate, an mmnu-
conglomerate. m'MomitMotammw :
clayey mabtrix containing woll rxounded colorless sand grains with
a few angular {regeents of brightly colored cherts Its thickness
reaches a maximum of 25 feot on the southwestern edge of the field.

Ordovician Rocks

On the eastern edge of the pool some remnants of the greenish
clayay Simpson shale are found, hore reaching a thickness of 1k
feets It is also thought by the author that the same fommation
ig present on the northwestern boundry of the field where it
reaches a thickness of 13 fest, however the identification of the

latter beds as Simpson is somewhat questiocnable.

23
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Cambro-Ordovieian Rocka

The Cambro-Uwndovician "silicoous 1ime"” underlies most of
the aroa immadiately below the Mamaton sediments of Pennsylvanian
agey bub nay be covered locally by the greenish clayey Simpson
oheles Thege sediments are commonly logped as cherty or sandy
dolomitic gray te crean linestone by drillers and identificd as
belonging to the Arbuckls dolomite fommation. They are herein
described as conasisting of pale crem dolomite with a fairly coarse
crystalline texbure containing nuserous ocolitic and cherty sones.
The thickness of this fomation is not determdnable for the Ryan
area since nome of the wells penstrated the bases It iz cone
sidered, howavar, that about 560 fest of dolomite and other
Carbro-Ordoviclian sediments were originally depogited over this
and adjacent veglons of the Central Kansas Uplift (Walters, 1946).

STRUCTURE
mmornmmmummwm-

picture of the reglonal structure u{%é-’ntmxmupnnm 7
recently presented by Walters (1946), and a brief resume will be
gnnhoﬁuabwmmmhmﬁ
ditione of the Ryan puol.

Warping and folding in the central and westwcentral parts of
Xansas first developed in posteAlgonkian time (Kosster, 1935) to
form the northwestegoutheast trending structural feature tersed the

Contral Eansas Uplift (Morgan, 1932). There followed a prelonged

N summ 17T
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period of ercaion, presumably in late pre-Cembrian and early
Cambrian time, ending in the fommation of an extensive pensplain
across the terrane of complex igneous and metamorphic rocks.
This peneplained land suriace was pressrved by burial mdu: the
transgressing sediments of the Cambro-Ordovieian uu,w p:aﬁli‘i-»&
approximately 560 fost of dolomitic and in part colitie straba;
In late Ordovician time this positi:ro arca was buried under 4O
feet of Simpson shale and an estimated 100 feat of Viola and
Maquoketa beds (Walters, 1946), all of which are now sbsent
over the crest of the structure. Remnants of the Simpson are
found in the area of the Ryan pool, however.

There are no sediments of Silurian and Devonian age present
over nest of the Central Kansas Uplift, but they were recognised
in the Salina Basin (ses fig. 1) aboud LO miles northeast of e
Ryan avea by Barwick (1928). There beds of piddle Silurian
(riageran) and middle Devenian (Onondaga to Hamilton) age, com=
monly termed "Hunton®, mpnuﬁt. It is assumed that these
truncated beds, present in the Salina Basin, may have been
deposited over the uplift in an unknown thickness, estimated by
Walters (1946) to be approximately 200 feet, and later removed
by subsequent erosion.

Erosion in pre-isaissippian time removed the Silurian and
Devonian beds fomerly present in the area, It is the conclusion
of Voore and Jewett (1942) that the ercaion at this time not only
removed any "Hunton beds present, but also removed the Maquoketa

PLAN. J e~ O X YR LS ARy B

T T DS

RN PN AT ] T VLK QN AV~ Y B\



and Viola sodinments, leaving approximately 600 feet of strata
covering the old pre-Cambrisn floor at this time, Transgression
of the illseissippian seas resulted in the deposition of en ,
estinated 350 feot of sediments over the uplift. These beds are
pregent in the Salina Basin to the northeast, although removed
fron the broad regional structure of the Central Xansas Uplifte
fdded to those beds already present the Hississippian strata
cenplated @ sedimeontary section about 950 feet thick at the
cloge of Meramac time (Walters, 1946).

in pre-Penngylvenian and early Penngylvanian time extensive
erosion removed the iMississippian and late Ordovician beds.
This erosion m accompanied by further folding, tilting and -
—uplifting to olavate and fold thn uplift along a northwest-
southeast direction, exposing the underldying Arbuckle. This

Z
extengive area of the nearly flay-lying Cambro-Ordovician dolomite

end the warm moist climate (as indicated by the Cherokee coal
beds in castern Kansas) provided ideal conditions for erosion
by solution, Valters (1946) describes the formation of a karst
terrane by rain falling of this broad plaine It is herein
sugzested that the greenish clayey Simpson shale on the northw
west and eastern fringes of the Ryan field are preserved in
eollapsed caverns or sinkholes formed in the Arbuckle prior to
the complete removal of the overlying shale.

In late Desmoinesian time the uplift was again covered by
transgressing seas, and the Namaton strata were deposited.

26
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Proad warping of the uplift snd folding of its cross-grained
northeast-sonthmest antiolines continued throughout Pennsylvanian
and Permian time., 7The mest prosdnent of thess perieds of
structurnl growth seeoms to have occurred in post-iiissourian time
and is repregentod by the post-Uswald sone in Kansas (Koester,
193%).

Morton's study of the Permian redbeds of Kansas (1939)
indicates that the post-Stone Corral redbeds have a maximum
thicmess of about 1,300.1‘601‘.. Since only LOO feet of these
sediments are present in the ares, it is estimated that approxe
imately 900 feat to 1,000 feet of upper Permien sediments have
been removed by pre-Cretacecus erosion.

Cretaceous beds rost unconfomably en truncated Permisn
redbeds over the uplift, and any Triassic, Jurassic and early
Cretacocus beds that may have been deposited, were removed in
pre-<Dakota tims. This leaves a thickness of spproximately
3,000 feot of section over the uplift above the Arbuckle surface
during lower Cretacecus. Walters (1946) estimstes that 1,400
feet of sediments were originally deposited over the uplift
during Cretaceous time, but that ercsion initiated in Tertiary
time and continuing to the present has vemoved approximately
900 fest.

Pogb-Permdan westward tilting has had little effect on the
Central Kansas Uplift according to Koester (1935) except "that
it has left thinner redbeds on the east side of the uplift than

IR T
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on tho wast side and consequently caussd the lower horlgons to
ba ab greater depth on the wast and southeast. Post-Cretaceous
novamants have revived the northeast-ssuthwest anticlines and
heve flatiened the regional dip of the Cretaseous beds over the
nuclens of the uplift, This has bsen cffected most likely largely
by sebtling. The last period of structural growth of the Ceptral
Kanses Uplift 4s not definitely known, but it has been a living,
growing feature gince pre-Cambrim time.”

Nelation of the Tyan field tc regional structure~-The position
of the Nyan pool in relation to the Central Kansas Uplift and

adjacent megional structures is shown in plate I. The cutline of
the Upiift and the falina Basin ave after Ise (1939), and the
Dodge City Baein after Meflellan (1930), As shown in plate I,
the Ryan £ield is located fairly wmell up on the south-western
£lank of the uplift, The regional attitude of the rocks in the
area is cne, then, of relatively flatlying strata, gently arched
over the broad geanticlinal structure of the Uplift.

The subsurface structure of Rush and the adjacent m of
surrounding counties was mepped from drillers' logs Ly Landes and
Kercher (1938), using the Stors Corral anhydrits as a datun plane,
The major structural feature shown by their work was a large
anticline, the Pairport-llatema trend, the axis of which passes
into scutheastern RPush County frem scuthwestem Barton County.
"Tt trends in a gensral northwesterly direction acress the eastern
half of the countyee——sethe aniticline plunges noderately teward
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the northwest, disappearing in T 16 S., B¢ 18 W, A broad
shallew syncline parallels the anticline on the gouthwest.
This syncline may be a northem re-antrant of the Dodge City
Bagingee—e® (Landes and Kercher, 1938).

The Ryan [ield is also mapped as a suall anticline on the
datmoi‘t!wStompornlm!VdritoMth.updﬂllm
group (see plates Iﬁ :mdf;); however the structure as mapped
an the surlface of the Arbuchle producing horizen is not cone
gidered herein %o be that of an anticline, This subject will be
discussed in detail in the following paragraphs.

Structure ofm.mﬁm—mm.mfnuv&m
structure of the pool at the top of the Stone Corral amhydrite,
top of the Lansing group and top of the Arbuckle dolomite respect-
ively. These maps wore drawm from data determined by micrescopic
exanination of available sets of well samples with the aid of
electrical and drillers' logse All of the electrical and drillere’
1ogsammwmfmatthmummmm
at the University. Table 3 presents a list of all the tests
completed in the field before April 1, 1946, and the depths and
altitudes of the datum points used in construction of the
structure maps, cross-ssctions and colusnar sections of the fields

This series of structure maps shows that there is a very
deffinite inerease in closure on the Ryan trap as the deaper
horisons are encountered; the maximun closure on the Stone Corral
surface is 1 feet, increasing to 23 feet on the top of the Lansing
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group and to L1 feet on the eroded surface of the Arbuckle
dolomite (see plates IV, V and VI)e This would seem to indicate
That the upper structures sre superatenucus on that of the ¥

Arbuclkle,

The structure of the area as shown by the map of the Arbuckle
surface (seeplate\’ﬂiaecnsidondtoboahulw
high on the old eroded plain formed during the extensive pre-
Penngylvanian erosional perieds The presence of the conglomsrate
found on the southweatemn {lank of the field in the dry Magnolia
ULl Compsny Nos 3 Fleske test, in the NW% NB% S8% sec. 3, 7. 19 8.,
Re 16 Wa, Pavmes County (see plate VII) partially substaniiates
this fuct. This clastic is also found in another dry hole three-
fourths mile southeast of the pool in the Barbara 01l Company
zm.lmM,mth-mémﬂ&l}m-n.t.zu.,.

Re 16 Ve, Pamse County,  Although no tests penotrated the con-
glomerate immedistely mdjacent to the pool on the northemn eide,

a dry wildcat, the Mid-Continent 0il Company Ne. 1 Werholm, in

the W} MW W} sece 31, Te 19 S¢y Re 15 V., Bartem County,
encountered it at'as depth of 3,615 feet, spproximately ene mile
northeast of the Ryan field. The conglomerate is not found over
the crest of the pool, ummu«um-wﬁicc/':
are dry., Remmants of the Simpson shale are present in the ’
Stanolind 011 and Cas Company o, 1 Tammen, in the W} su} su}

sec. 35, Te 10 S., Re 16 W,, Rush County, on the eastern side of

the Tield, in the Magnolia Petroleum Company lo. 2 Petersen, in
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the o} 5} oW} sees 35, Te 19 S.y Re 16 W,, and in the Tnlend
U4 Company Mo, L Peterson, in the Sz} IW3 SW3 see, 35, . 19 8.,
Be 16 W., RMush County on the northwestern edge of the pool (see
plates VIT and VITY)s The oecurrence of the conglomerate end
the Simnson shale, meems o indicate that the Ryan field was a
hill during the pericd of deposition of the conglowerate,
posaibly supplying some sediments to the surrounding areas,

The Yow relief of the land gurfacs, the wors moist climate
(as indleated by the Cherokee coal beds in eastemn Kansas), and
the broad outcrop belt of the nearly flat Casbro-Ordovicisn
dolomites provided ideal conditions for srosion by solution
(Valters, 19L6), The formation of this hill is, then, attributed
to the solutiocnal activities of rain falling on the old Arbuckle
surfece, percolating along joint planes and fractures and
dizolving the dolomite to develop a youthful karst topography of
sinkholes and or solution valleys (Von Ingeln, 1942). The angular
character of the chert Cfragrents contained in the conglemerate
indicates 1444le 12 any Sransyortation before deposition, md Shus
tho solution took place leaving the chert practically in situ,
Whether this tepographic high is surrounded by one or more solution
valleys or by several sinkholes is not completely deteminable
from the data available, The presence of the remnants of Simpson
shale on the eastern and northwestern flanks of the field (see
plates VIT and VIII) ssess to indicate the existence of sinkholes
at least at these pointe. Since the paleo-areal outerep of the
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Simpson is mapped as some 20 milas southwest of the Ryan area
(Koestor, 1935) these sinkholes (2) sust have been fomed prior

to the compleote resoval of the shale from the underlying dolomite
in which the solution was taking place, thus allowing the preser-

vation of that formation in these features. .

valters {(1946) concludes that the cemposition of the
conzlomerate which partially £ills the topographic depressions
in the Kraft-Prussa area of Barton County validates the concept
that his lows are of solutional origin.. The reader is referred
%o Waltera’ paper for the facts and deductions which he amasses
%o support his conclusions. It suffices here to say that the
material described as congloamerate found in the topographic
low(a) adjacent to the Ryan field appears to correspond in
lithology with his "non-marine conglomerate”, consisting of
brightly colored angular cherts and rounded quarts sand grains
in a matrix of maroon claye.

OCCURRENCR OF OIL AND GAS
Delstion to structure=It will be noted in plates I, V

and VI that the distribution of the wlls is very closely related

to the structure as mapped on all three horisons. The discovery

well of the field was located on the structure as indicated by a
i

seismological survey, however a copy of this seismograph mep eould

not be cbtaineds
The reserveir of the Ryan pocl as showm in plate VI was

#Cole, Virgil B., personal communication, May, 194S.
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forned at the noneonformable contact of the Cambro<Ordovician
Arbuckle dolomite with the overlying Pennsylvanian beds. This
topegraphic high of the Arbuckle forms a stratigraphic trap
capped by the impervious basal shale beds of the Mamaton group
(ses plates VII and VIII), thus allowing local accwmlation of
the oil and gas.

The structure within the relatively flat-lying Arbuckle
dolomite was not conclusively detemminsble, although en effort
was made to interpret possible structural features by correlation
of apparent porous sones in the detailed sections of the elactricsl
logs. Plausible correlation between apparent porous sones of
several tests was observed, but was not considered representative
of the true structure of the dolomite, Instead, such correlation
probably represents nothing more than porosity sones developed
as the result of solution within the dolomite during the period
of pre-Pemnsylvanian and early Penngsylvanian ervsion of the area.

The accumulation of the ol and gas is herein atiributed
to the presence of the stratigraphie trap. Such structure as may
be present within the dolomite is not considered to have materially
influenced the coneentration. The lateral migration of the oil
~ into the reservoir has been made possible by the presence of the
porous scnes in the dolomite which were found to more or less
parallel the old pre-~Penngylvanian erosion surface in the area.
The source of the ¢il is a problem considered to be beyond the

scope of this paper.
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| felationship of pas, oil and water—The nomal gravite-
tional relationghip of gas, cil and water ugually found in nost

oil fields also exists in the Ryan pool. The principal ares of
gas production lies in the central and structurally highest portien
of the reservoir in the SB} sec. 3 and the SW3 sec. 35, Ts 19 S.,
Re 16 Wo, and in the NW} secs 2; Te 20 8¢y Re 16 W (00 plates
IXT, IV and V)s The wollas in this area are commorcially operated
for their small prodaction of oil, but the main area of oil
cutpul lies cutside and structuraliy lower than the area of highest
Arouckle velief, The energy which forces the oil to the welle
bore is considered to be water drive as evidenced by the fact
that most of the wells produce some water, increasing down the
flanks of the field (see tsble 2).

Puturo exbension of the Rymn pool—-The complation of a
wildcat discovery, the W. F. [ildebrand et al Ne. 1 Wickstrom, in
the Wi} NV W3 sec. 12, 7o 20 S., Re 16 W., Pameo Cownty,
opened up an arees which has been temed the Ryan Southeast field,
This area, lying spproxinately three=fourths nile southeast of
the Ryan pocl, had five wells producing {rom tha Arbuckle by the
end of April, 1946.

It io though® by some thab produdtion will extend Shrough
the Ryan southeast to and including the Pawnee Rock pool, lying
about one mile farther southeast., The existence of a structural
trend in that direction (see plates III, IV and V) possibly
validates such extension to include the Ryan Southeast field., The
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prosence of threo dry holss, the Stanolind 011 and 0as Company
Noe 1 2dith A. Clemson, in the 0S% Sw} B} aec. 12, 7. 20 8.,
Re 16 We, the Barbara 011 cwomy No. 1 Wickstrom, in the NE}
Su% Sn} W93 sece 12, Ts 20 8., B 16 W,, and the J. M. Huber

1

e

l

5 Corporation Noe. 1 Custafson, in the NE} SE} SE} sees 11, 7. 20 5.,
= Re 13 Wep Pmmos County, which mark the northern and northe

—_—

= western limits of the Pawnee Nock pool, ssems to indicate that

any suoh extension as may occur will not develop to include
that area.

The existence of a structural trend northwestward into
the SE: sac. 34 and northward toward the northern border of
gace 35 Te 19 Sep Re 16 We would seen to indicate the possibility
of a limited further extension of procduction in these directione
since. these boundries of the pocl have not yet beenm definitaly
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