GEOLOGY OF WENGER~UNGER POOLS AREA
4 " MARION GOUNTY, KANSAS

by
ALTON ROE BROWN

B, S. University of Illinols, 1958

A THESIS
submitted in partial fulfillment of the
re@un‘eﬁmw for the degree
MABTER OF SCIENCE
Department of Geoclogy

KANSAS STATE UNIVERSITY
OF AGRICULTURE AND APPLIED SCIENCE

1959'



LI

266T

Tt

1959

EY7 |
Lo CONTENTS
Docomen+ :

;3’
K3

Iﬁrﬁonﬁa?zﬂﬁilt*lﬁtii"Q#.ﬁQi“’ii&fii#ﬁﬁi‘!&*'#iﬂ*#f

L@G&tiﬁn.ntuﬁﬁunnasaunetra;sa*aaaa»&***g;;*t--w

PPQ?iﬁU& InVQBﬁia&tionBatunaﬁtdmcb-tccﬁaac»»aaw

']Eﬁrppaa of Iﬂ?ﬁﬂtig&ﬁi&nﬁﬁﬁgigpilggﬂi;ilﬁii#ti&

ﬁ?ﬁﬁfl@ﬁ&?ﬁxg*p@gﬁipttﬁpgfitttsﬁitihiioﬁi&nv&#iitfin

F?ﬁ*ﬂ&ﬂb?i@ﬂ ROCKBaseensnsonnsnscanoupsnarsnnni
vpger_cambrz@n** Lower Ordovician RocKBussvsssas
krbuskla Graupﬁﬁ*ﬁhitﬁuDtﬁvﬁtg&it%a»uﬁﬁ&‘i
QP@QVieiﬁﬁ Rﬁﬁkatit$ﬁ¥t;i#ﬁ&lthﬁld*#&ltb&voc&#l
ﬁ&gﬁﬁﬁﬁ GrOUDsassssnessssnssrnonsrsancnsss
”Vialé L@ﬂﬁ#ﬁﬁﬂﬂwm;;;;;&sg;gigs@gturhiq5##&

Maguoketa 5&&1@##;&a%&&#iiﬁt»t&tga#yt;tiyp

311&r1&a*3&¥¢ﬂian,Rﬂﬁkﬁaﬁuﬁgagﬁantts'»y:#@tm¢i~

*Hunton” Q;ﬁﬂsgﬂnaiﬁnﬂﬁ#l#ﬁﬂﬁﬁﬂﬁtiii#iﬂtii

.ﬁ@?@ﬁi&ﬁ*ﬂiﬂﬁiﬁ&iﬁ?&ﬁﬁ Eﬁﬁkﬁggh*&%imlcaﬁjﬁoiﬁtb

Chattanoogsa 3h&19¢@;nagﬂghﬂ;#qg@gs@ttittu«
ﬁiﬂﬁiﬂ&iﬁ?lﬁﬂ R@QKE:&j#aii%trc;qiinbawad;iinpsﬁ

Pgnaaylvanian R@ﬁkﬁggquaf*#ggscgntsggisagahapﬁt

Permian ﬁ@@kﬂag;&wg;@wiutahyiwﬁg*taﬁiiiﬁiﬁiibﬁh

s?ﬁﬂarwﬁgdiwﬁﬁiﬁitﬂtﬂt#iﬂiitﬂ&!ﬂ!ia!t&#ﬂ%!itfiii‘*'#

Raﬁion&l Sﬁfﬁﬁﬁgrﬂﬁgaiﬁ*iqu%qnnwét¢§§n’w;;nﬁvla
Salina Bﬁﬁiﬂggsst&aﬁgﬁtiitQQiganﬂainiiﬁttﬁ
Hemeha &ﬁuialin$%§§%i1$iiyﬂioo!gywpqsniaig

Sedpwlok Boslnusesnusennsbovsansnsiesivine

WO W P e o ;é =] W WM U P W

255

21

22
22
22
22
23
24



Central Xansas gpiifti;Qaéﬁ*ﬁuﬁ}fj;fﬁtjjﬁﬁﬁ

e ﬁ&?ﬁspaan ?all$¥g§§¢¢¢wi§¢;§;§p§*¢osia#tnun
V@Ehﬁil_ﬁﬁti@;iﬁﬁﬁkﬁﬁ;imag;&d#iﬁs%fﬁﬁifgtit
Halstesd-Graber Structural Trend..ssesessss

- Btructure within Wansgrﬁﬁngér'Pualg &r@as¢a;¢§,;
QEOLOOL0 BIBTURYws onmiesssasssonssinss onsssnesvrovane
 PRODUGTION OF PETROLEUM:sssssesesnsssssassussnsssosee

RELATIONSHIP BETWEEZN PETROLEUM ACCUMULATION AKD
GEQLOGIC FPACTORBysasesasvsssessrssnsnnssscrsess

OIL RESERVOIR CHARACTERISTICSisssussssenavasssosssnss
FUTURE EX?EﬂRﬁ?xﬁﬁ;i;;aig§g§ﬁpg§t*§piivii*i;s@itsiipv
ﬁﬂﬁﬁﬁﬂxii;riiiﬁhﬁiq~§iﬁiya;;ﬁi@twaﬁqun;sng;»gﬁ&»giw
ﬁcﬁﬁﬂwﬁﬁﬁﬁﬁﬁgggﬁ&g&uﬁif?@§ﬁ&n*;n*ﬁugxﬁf;ﬁuuﬁﬁﬂwfaﬁiat
BIBLIOORAPH s e s eosns bssbatonssspthiasssnisiansrssnesy

APPEHDIK s st 6 p s s p s b s h b e s e s 6 dbussissbansnbbsbossnvnnnn

24

24
25

26

28

31

36
38

40

43
43
b4
&7



INTRODUCTION

Tha Wenger-lnger pools aresa cmvered 4n this report con«
sists of two pools, the wegg@r'ymﬁl and the Unzer pools

The Wenger pool (Fig. 1) located 5 miles west of the normsl
treﬁﬂ of producing pools in southsrn Marion Gouﬁty, woeg dlse
coverad by Goering and Branlne and deslgnated as th@ Nos 1
Yenger situated NWi MW Eﬁﬁ secy 1l 7, 21 B+y Re 3 Es dn
December 1947. Petroleum was found in the "Hunton" limestone
of S1lurian and Devonian age at 2,771 feet. Initial production
was B0 barrele per day. The peek in pra@usti@n was reached in
1949 with 28 wells producing from an aprea of aporoximately 2%
SQ&&?&'Eil&Sﬁ The pool has steadily declined since that year
and a3 of Decemper 1958, 13 wells head been abandoned and the
remaiaing 15 produce a total of 62 barrels psr day. The cumu~
lative production to the end of 1957 was 921,428 barrelss

The Unger pool (Fig. 1) 1$ located in southwest Marion
Gounty spproximately 3 m&les w@s& of thaiﬁenger p@@1a . The Unger,
also producing from thc "Hunton" limestone, was discovered in
June 1955 by the Charles Cerlock No. 2 Unger well in the SWz SWg
NEd secs B, Te 21 84, Rs 3 E, Initlal dally yré&uaﬁien was 122
barrels of c¢ll per day from a depth of 28&9 feot.

In January 1956, the Unger Southwest f1eld was discovered
by E. K. Capey Drilling Co., Incs in the drilling of MNo. 1
Warkentin in the SWi BW% 8B sece 7, Ta 21 S., Re 3 E. which had
an initlal dally preduction afléﬁaﬁ? barrels at 2,812 fest depth.
The greatest asmount of drilling in Marion Gemmt§ in 19556 was
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in the Unger Southwest pool where 67 oll wells and 17 dry holes
were completed. ' _

The Unger end the Unger SeuthwéSQ.pgals were combined in
1957 to the Unger pool composing an area of approximately §
square miles, The cumulative production to the end of 1957
was 1,565,721 barrels.

?ha Wenger and Unger pools, situated 3 miles apart, both
produce from the “wedge-edge" of the "Hunton" limestone. As a
result of geologlec similapity and the close geographic positions,
these pools were etuﬁiéd a8 & unit.

The study of the Wenger and Unger pools wes undertaken to
determine the ralatiénsth of petroleum accumulation to strati-

graphy, structure and type of trap for oil and gas.,
Location

- The ﬁﬁnger pool, an arﬁa.af petroleum accumulation of
approximately 2% square miles, lies entirely within T. 21 5.,
Re 3 Es of Haprion Geunﬁy, Kansas.

The Unger pool, an area of petroleum accumulation of
approximately § square miles, lles within bha Wi T, 21 8., R.
% B, and E 1/3 7, 21 8,, R 2 E. of Marlon County, Kansas.

The ?aqgar*ﬁngﬁr pools ares discussed in thils report
eovers a 46 sguare mile #raa. The study was extended gs areas
suprounding the pools %o define any structural anomelies that
mey affect petroleum sceumulation.

The pocls af@ approximately 13 miles weet of Florence and



6 wiles northwest of Pesbody. The ares lles within the Flint
Hills Upland physi@graph;n province. (Frye and Swineford, 1949)

Eraviaﬁa Investigations

Previous 1nv§abigatians in the Wenger-Unger pools area
gonsist of unpubliaha# individual etudlies of the pools and
atudlies of thﬂ_sraa included with reglonal investligations,.

Jewstt (1949, pl. 4) constructed a diagrammatic geologle
cross~section between Ranges 2 E, and 3 E. in Kansas extending
from T, 1 8. to T, 35 S, ‘The line of this cross-section passes
 directly through the Wenger-iUnger pools zrea. Lee, Leatherrock
ana'Be&&aglly (1948) and Lee (1956) discussed aha'sbranigraphy
and structural development of the Salina basin, Taylor (1946)
deseribed the stratigraphy and structure of the "Hunton" lime-
stone, the ﬁaq&ck&ta shale {Taylor, 1947a) and the Viola lime~
stone (Taylor, 1947b). Upper Canbrian and Lower Ordovician
rocks were described by Keroher and Kiﬁﬁyi {(Kerohepr and Kirby,
1948) Lee in 1940 described the Mississippian rocks, (Lee, 1940)

Kopnfield (1941, 194ls) mapped the Kinderhook-Misener
thickness, the ¥Missispipplan limestone thickness and the Simpson
formation thickness. Lee (1939) constructed a stratigraphie
erogs-gection from MeoPherson County %o Bourbon County. The line
of this cross-gection passes through the Wenger-Unger pools
ares, Kercher and Kirby (194B) also constructed & cross-sectlon
from Logan County to Crewford County, The line of this cross-
section passes appreximetely 7 milee south of the Wenger-Unger

pools ares.



Purpose of Investigzation

Thé.purpaae of thie report 1g to investigate the relation~
ship ef.petruleuﬁ.aeeumalation to the stratigraphy and structural
attitude of the "Hunton" limestone,

Proximity of the sroded boundary of the "Hunton" limestone
suggests a stratigrephlc trap. An investigation into the stra-
tigrephy and structursl featuréa of the pools should determine
whether petroleum accumulation is in a.puraly:sﬁratigraghic, a
purely structural or & combination structure~stratigraphic type

tr&ﬂt
STRATIGRAPHY

Bedimentary rocks in the Wenger-Unger pools area range in
age Trom Lower Ordovician to the Wéilingtun shale in the Permian
system, (Fig. 2) _ . | :

Stratigraphic 1nfgfmazian below the Siluriasn and Devonian
systems 1s lncomplete. 7ew wells have been.&rillea through the
Maquoketa shala of Ordovielan age and no wells have resched
Caubro~Ordovician reské within the praﬁuging pools. A few have
been drilled to the Arbuekle group around tha_maﬁgiﬁa of the

pools.
Pre~Cambrian Rocks

The pre-Cambrian rocks iti the %nger»ﬁnggr pools aresa
probably conslst of igneous and metsmorphic roecks. Hocks of

pre~Canbrian agé have not been penetrated by any well in the



zzzzzZ4Wellington
=t shale ks s _
T frrr Limestone
B =5
g SSee== A & Shale
ol =)
o T
= 2l (=75 Dolomite
Ol==—= = -
=== -1 w| w L] Sandstone
Hess = ef :
= o ot =
uw o o) - o hert
e, B | c
w .
- a - [ Anhydrite or
v 3 al 22 Gypsum
e 500 12000 i =
o o -
® |..C.. =
3 ke
° e 5o
| o = g
b i v
A 2@
1= ke z
r aF <t§
Y e 2
e + 188t
o == < =
e & ©
== T 11§
e o
5 = EL
el = 1000 12500 S
afs z
=2
e 7
ok T W
g =
w >
< —+ g -} Chattanooga
Bk ' shale
o ?
z 3 'g_jﬁ‘?: =~ Misener sand
a —Su Hunton' |s
o = Maquoketc sh
o [a]
o i 14 Viola s
= o
=]
7 i
: 15003000
feet

Fig. 2 Generalized stratigraphic sequence in Wenger-Unger Pools Area



area, Deep welle in adjacent areas have encountered igneous

and metamorphic rocks below the Cambrian,
Upper Cambrian - Lower Ordovician

3, The Arbuckle group (delomite)i&a the tera

applied %o the farmakions'bétﬂaan the top of the Ce=brisn Bonn-
eterre dolomite and the bottom of the Simpson Group of Crdeoviecian
ages The Arbuckle group includes the following formations, in
ascending eorder: the iminence dolomlte of Late Cambrlan age,
the Gasconade dolomite, the Roubldoux formation and the Cotter
and Jefferson Clty dolomites, undivided, of Early Ordovician age.

In the Wenger-Unger pools sarea only two formatlions of the
Arbuckle group are present, the Roubidoux dolowite and the Cotter
and Jefferson Gity.&elomiteﬁ;

 The Roubidoux dolomite consists of sandy dolomite and fine
angular sand, with cherty dolomites neer the middle of the for~
mation in some areas, The line which separates the Roubldoux
dolomite on pre-Cambrian and Bonneterre dolomite crosses east
to west across the center of Marlon County, (Keroher and Kirby,
1948) The Roubldoux rests unconformebly upon pre-Cambrian
granite, The Roubidoux is approximately 200 feet thick in the
Wenger-Unger poole area.

Tﬁa Jefferson City-Cotter sequence overlies the Roubidoux
dolomlte. The dolomites of the Jefferson Clity~Cotter sequence
are verlable in character and may differ from those above and
below in color and texture. The most common type is a white

to gray coarsely zranular chert bearing dolomite. The great



varlety of the cherts and dolomites offers considerable con=-
treast to the white coarsely corystalline, sandy dolomite of the
Roubldoux. 5o few welle in the area of thls report have pene-
trated the Arbuckle group, that recognition of the different
formations 1s difficult,

Ordovician Rocks

Simpson group. Lying unconformably on the Arbuckle group
is the Simpson group which includes the St. Peter sandstone
and the Platteville formatlon of Middle Ordovician age. So few
wells in the area are drilled to the Simpson that separation of
the 3t. Peter sandstone from the Platteville shale was not
feaslble., The 5t. Peter in adjlolinlng areas consists of rounded,
Trosted quartz grains with varying amounts of green shale,

The Plattevlille consists of sandy dolomite and green dolo-
mitic sandy shales,

Viole limestone, The Viola limestone of Middle Ordovieclan

age overlles the Slmpson group and ranges from an average thick-
ness of 40 feet on the southwestern part of the area to 100 feet
on the northeastern part of the area. A clear structural and
stratigraphlic analysls of the Viola limestone cannot be made
from the few wells penetrating thils rock unit,

The Viola consists of gray to tan crystalline limestone
and dolomitic limestones.

The Vlole does not contain a producing zone 1n the denger-

Unger pools.



=X As The Maquoketa shale of Upper Crdovician
age overlies the Viola limestone and varies from a soft gray
shale near 1lts base to a green to dark gray, silicecus, dolo=
mitic shale at the top. The Maquokets shalé averages gbout 37
‘feet in thickness,

Flgure 3 1s & structure contour map deploting the struct-
ural attitude of the Maguokete shale, The Maquoketa structure
csntanr.m&p was gonstructed in anxaﬁbeﬁpt‘tg resolvs the erratic
distribution of the "Hunton” limestone.

The Maquokets 12 considered by Taylor (1947b) and Lee (1956)
to be absent in the pre-~Chattancoge V&llqy; termed the McPherson
Valleys.(Aypendix, Filge« 1) in the center of Merion County just
ﬁqrhh of the Wenger-Unger pocls. In sections 6 and 7, T, 22 S.,
Re 3 E+ and sections 1 and 2 T, 22 8., R, 2 K., the Maguokets
is missing and the “Hunton" limestone lles unconformably on the
Viola limestone. ¥here the "Hunton" 1s missing the Chattancogs

- shale liles unécnfarm&ble upon the Maquoketa shale,.
Silurian - Devonlan Rocks

tone. The limeatones and dolomites lying

between the top of the Maquoketa ashale and the Chattenoogs shale
are referred to as the “Hunton® formation or group by drillers
end geologists, The “Hunton" contains roeks of Silurisn and
Devonlan age. The separstion of Silurian rocks from Devonian
rocks les difficult and is not attempted in thie report. The
thickness of the “Hunton" limestone varies in the area of the

report rom QO to 57 feet.
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Figure 4 i a structure map contoured on top of the
"Hunton" limestone employing ten foot intervels. The mep shows
the areas in which the "Hunton" is absent and the location of
the “ﬁun%cn“.higha with respect to the zerc edge. The "Hunton"
limestone 1s ebsent north of the Wenger-Unger pools, between the
Wenger pocl and Unger pool, south of the Wenger pool and in a
narrow band cutting across the Unger pool,

The "Hunton® within the pool areazs shows considerable
varietion in litholegy. 1In Sec, 11, T, 21 8,, K. 2 E., the
"Hunton" 1s a tan, fine erystalline, slightly sandy dolomite
with good vuggy, and fossll cast, porosity. Reef-like porosity
is probably Iindicated by the presence of many brachlopods, bry-
ozoan, crincid casts, and considerable coral growth. (Fig. 5)
The "Hunton" in sec. 19, T, 21 S., R. 3 E. 18 a tan to gray,
finely crystalline to dense ﬁalomita..(?ig. 6) In the Unger
' pool the "Hunton" in sec, 7, Ts 21 S., Ra 3 T. 18 & gbaimy,
finely crystelline sucroslc dolomite contelining scattered
stringers of limestone. The "Hunton" near the northern zero
edge ls =z dolomitic limestone that contalns some gray and tan
chert which 18 splotched with darker gray and black areas, that
reseubles a chert found in other areas where the "Hunton" dis-
appears, Figure 7 12 an isopachous map of the "Hunton" lime~
stana'als@ using ten foot contour intervals, The "Hunton" pro-
duction 1s restricted to the 5 to 40 foot thickness zone. I}
18 probable that the thicker “"Hunton" sections are partly ero-
sional debris accumulations due to reworked “Hﬁntoa“ from nearby

high aress.
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STRUCTURE CONTOURS ON

THE "HUNTON" LIMESTONE,

WENGER-UNGER POOLS ARE
MARION COUNTY, KANSAS
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EAPLARATION OF PIGURE &

sotual size core sample of “Bunton” dolomite
2869<70, from APCO#YL ¥, Hanneman, Nig 885 85§
apes 11, Ts 21 Bs, R4 2 2, Harion County, Fansas.
the sesotlon 1s tan, five orystallice, slightly
sandy dolomite with good wvugsy snd fossil ocast
perosity. Beel soousulation iz indlesnted by the
presence of many Srechlopod, Sryozean end Orinold
gasts ond conelderable aaﬁai grouwths




Fiz. 5 Photozraph of core from

Wwenger-Unger pools area
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BRPLARATION OF PIGURE 6

~ Actual elze core sample of "Hunton" dolomite
- 2844-2845, fram.ﬁﬁﬁﬁg”, Ls De Slocombe, NWg SW{

82z aa&;'ig, Te 2L B4y Re 3 B4y ¥Fsrion County, Kansss
The Hection 1s tan to gray, fine crystalline to dense
with minute to large fractures. Several angles of -
frecturing are present with the vertical ones most :
prominents The recrystalllized material in the eclution
enlarged fractures is where the best oil saturation
BecuPrs. < ' ' -



Fig. 6

Photograph of core from Wenger-Unger pools area
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WENGER -UNGER POOLS AREA
MARION COUNTY, KANSAS

ISOPACH MAP OF THE "HUNTON" LIMESTONE
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SCALE

%

CONTOUR INTERVAL: 10 FEET
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TOWNSHIP LINE

DATUM PLANE SEA LEVEL
SECTION LINE

1959

Alton R. Brown

Fig. 7

Isopach Map of the "Hunton" Limestone




ﬁee and others (1948} and Lee (1956) separated the Silur-
jan and Devonlan rocks of the "Hunton® on the basis of & wide~-
spread disconformity. Lee (1956) puts the conjectursl margin
of Silurien rocks on a pré*ﬁavénian surface east-west across
‘central Marion County. Lee (1956) separates the Silurilan into
five zones and the Devonian into two zones within the Salina
basin,

The first, or oolitic zone of Silurilan age, overlles the
Maquoketa and 1s composed of suc¢rosic or fine grained dolomite
éharaeterizsﬁ by dolomitized colites, The oollites are varisble
but the sucrosle texture 1is typlcal of this zone,

The second, or white chert zone, normally overlies the
oolitic zone, but is missing in some areas. @hg zone consists
mainly of medium to coarse crystalline dolomite with only miner
‘amounts of white opaque or whilte tripolitic chert.

‘The third zone includes foraminifers and overlies the
white chert zone. The lower part of the zone 18 a fine textured,
~dense to sucrosic dolomite but the upper part of the zone is
coarsly crystalline and coapsly vugsy with meny volds resulting
from the solution of fossil fragments,

The fourth zone 1s composed malnly of siliceous dolomite
wilth minor amounts of interbedded limestones.

Tha fifth zone is conmposed of 1ntarbaﬁ&aa.li&$ebunam and
dolomites.

The lower zone of the Devonlan contains a lower sandy bed
and an upper cherty bed, The sandy bed at the bottom is usually
dolomitle, but may loselly be & limestone. The cherty dolomite



19

gt the top is identified by the fact that part of the chert is
gray and opaque and contained o massive to gralny spicular tex~
ture,

The upper zone above the white chert 1s extremely varleble.
The zone varies from a dolomite to interbedded limestone and
dolomite ﬁ§ ﬁ red¢, brown and grayllimaatmma»

Post-“iHunton” ercsion removed much of the "Hunton" over an
irregular surface end produced considerable topographic relief
in Marion County. Topographic relief governeda the thickness of
the "Hunton" so the thickness is very irregular. The "Hunton"
13 absent across an apres at least 12 miles wide crossing central
Marion County. The ares in which the "Hunton” i1s absent sep-
aretes the Salina basin "Hunton”, of northern Marion County,

rom the Wenger-Unger pools “Hunton" of southern Marion County.

Devonian - Mlssissippian ﬁoaké

: : L ghals., The shale sequence that lies between

the ¥ississipplan and Siluro-Devonian limestones is the Chat~
tanooga shale, It is often called the "Kinderhook shele® and

is eith@r‘ﬁavaniaa or Misslssippian in age. The Chattanooge

lies unoamfarmably above the "Hunton" limestone and the Maguoketa
ghals In the Wenger-Unger pools area.

The Chettancogza has an average thickness of 155 feet and
consists of gray or black to green flne mlcaceous shales, The
Chattanooga thlckens toward the McPherson Valley to the north
of the Wenger-Unger pocls area.

The Bolice shale may overlay the Chattanooge shale in the
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area of thie report, no attempt was made to seperate the two.
Lee (1956) believes redeposited masterlal from weathering and
ercsion of the ah&hhaﬂmagé shale constitutes the Bolce szhale,
The Misener sand at the bese of the Chattancoga shale
'cevers the Wenger-Unger pools srea with a blanket of ssnd about
one foot thick. A few wells in the aress where "Hunton" is
missing show more than one foot of sand, In the NW SEi SE4

of sec. 18; Tgvaifgg, Ry 3 %. the Misener is four foot thick,
Mississipplan Rocks

~ Miseissipolan rocks vary in thickness as a result of the
areaian_during and after Hxsaissiﬁpian time, Mississippian and
Pennsylvanian rocks are separstsd by a mojor erosionsl uncon-
formity.

Rocks of Mississipplan age are primarily chert-bearing
limestones anﬁ-dalam&tié lirestones, Durlng the post~Missils~
sippian erosional period the less resistant limestone was re-
moved from the chert which produced an erosional surface with
& thick ﬁanﬁl@ of resistent chert, The weathered and eroded
chert 1s usually imbedded in red and vafircaloped clay and
shale or, where the clay and shale is missing, is cemented by
quartz or chalcedony. The "chat" may elso be found in an un~
c@ﬁﬁﬁlid&t&ﬁkﬁh&ﬁ$; The weathered zone is often called the
Miselssippian “ohat", This "chat" zone ls considered by many
authors to be the basal Pennaylvanian conglomerate and was
first described as such by ¥oors (13526). However 1# this report
the "chat' sectlion hed been included with the Miselssippian
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rocks, Maps of the Mlssisslpplan rocks were not prepared for
this report. 4 preliminary investigation indlcated that the
structure of the Migsissipplan rocks does not reflect the struc-
ture of thé.unaarlying "Hunton" limestone in the ﬁ&ng&r@ﬁngar
pools area. The Mississippien "ah&ﬁ“ is only included with
Mississipplan rocke on the armsawsaatiﬁaa through the ﬁoéla
(Plate 1). Producing zones are natkfauﬁd in the ¥isslssipplan
formstions in the Wenger or Unger pools.

The Missiesipplen sectlion has been divided into three
serles in the area of ﬁhiﬂ report by Lee (1940, 1948, 1956).
These are, in ascending order, the Kinderhooklan, the Osaglan
end the Meramecian,

The Miaaiasigyién formations are the Sedalla dolomite and
Gilmore Giﬁy limestone of Kinderhooklan serles, The 3t, Joe
limestone, the Reeds Springs limestone, Surlingtén and FKeokuck
limestones of the Qsagi&n series and the ”w@raaw“ and Spergen

limestones of the Merameclan series,
Pennsylvanisn Roeks

Pennsylvanlan rocks average 1625 feet 1n thicknees in the
Wenger-Unger pools aresa. Rﬁaka of Pesnnsylvanlen age contaln no
petroleun in the Wenger or Unger pools,

fha Pennsylvanian sysﬁem.may be dlvided inte six unite;
in ascendling order, the Pennsylvanian basal conglomerate, the
Marmaton Croup, the lLansing~Xansas Clty Groups, the Douglas
Group, the Shawnee Group end the Webaunsee Group.

The Lansing-Kanses City 1s usually the first formatlon
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top recorded by geologlsts in the Wenger-Unger pools The tops
of these groups are fauné.hetwaen-lséﬁ and 2060 feet of depth
in tha.ﬁaalsi The interval from the Lansing~Kaneas groups to
the Mississipplan average 560 feet. :The various red, purple
and green shales and prominent limestones provide good marker
beds in the Pennsylvanian subeurface. A generalized strati-

graphlic colunn of the Pennsylvanlan rocks 1s shown on flgure 2.
Permian Rocks

The lower pert of the Wellington shale of the Leonardian
Berles of Permian age is exposed at the aﬁrraea on the Wenger=-
Unger poole area {Swineford, 1955). The thickness of the Permian
rocks in the area of thls report average 500 feet. (Jewstt, 1949)

STRUCTURE
Reglonal Structures

The Wenger-Unger poole area 13_1aaated on the east flank
of the Nemaha anticline, south of the Salins basin, south of
the McPherson Valley, to the north of the Sedgwlek basln and teo
the west of small structures such as the Voshell anticline and
the Helstead~-Greber anticline. (ippendix, ¥ig. 1)

The Sallna basin occuples an area in north-

central Xansas between the Jentral Xensas uplift and the northern
end of the Nemaha antieline. Missisaslpplan and older rocks are
depressed between the two high areas and are bounded on the south

by an unuamed arch~1like structure that separates the Salina snd
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Sedgwlck basins.

Lee (19568) distinguished five periods of folding in the
Salina basin. (1) Upper Cambrien and Lower Ordovicisn dolo~-
mites of the Arbuckle group were uplifted and then erodasd
bafore deposition of the 3t. Pster sandstone on the sroded .
surface. (2) The second period of folding extendsed from St,.
Pater time to the begloning of deposition of the Mississipplan
limestone. After depositlon of the "Hunton" widespread ero-
slon followed and in places the "Hunton" wes deeply eroded
or completely removed. Pre-Chattanosze valleys carved into
the "Hunton" were then fillled with Chattanooge shale. (3) &
third period of uplift followed deposition af the Missilssi-
pplan rocks. The principal structural fsaturé produced was
the Nemshe Antleline which divided the North Eanaéa baein
into the TForest Clty Basln on the east and the Saiina basin
on the west, (App@nﬁix, Pig. 1}, Sma11 1acal folds paralleling
the Nemsha are considered to have formed during this pericd of
folding. (4) A.feurth period of deformstion of post~Permian
to pre-Cretaceous tiﬁa.deVeleyea a=bp@ad synclinal basin in
southesstern Kansas which gave the Permlan and Pennsylvanian
raﬁks in eastern Kansas & south-westward dip, (5) & fifth
period of post-Cretaceous deformation tllt@& the rocks in weat-
ern Kansas to ths northesst and the rocks of central Kansss to
the‘nerth and northwest,

Hemaha Antleliine, The Hemsha anticline or uplift is a
me jor pm&t*ﬁiasiasippiaa element that plunges to the southwest

Just east of the Wenger-Unger pools area (Appendix, Fig, 1).
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The Hemaha is an asymmetrical anticline that dips mors steeply
on the east. Its struetural eoqfiguration resembles & normel
fault scearp and the eastern flenk 1s believed to be faulted 1in
saveral pleces,

The northezst-scuthwest trending enticline is located
approximstely 15 miles to the east of nﬁa Wenger-inger pools.
Lower Peleozolc rocks heve & reglonsl dip toward the west and
increase in d1p toward the anticline. (Plate 1)

Sedgwigk 3 The Sedgwlck basin, regarded as one of the

nz Jor post-Migelasipplan abructurﬁl provinces in Kansas, occu~-
ples an area southward from McPhersen and Marion Counties (Appen~
dix, #lg. 1)s The basin ie west of the Hemeha anticline snd
south of & low arehwlikg, unpamed, structure that separstes the
Sedgwiek from the Salins besin, The Yenger-Unger pools apre lo-
cated on the extreme northern flank of the Bedgwick basin.

ift. The Central Hsnsas uplift eaeupies

an aree in central Kansas. The north-westward trending struc~
ture has been developed by several perlods of uplift and erocsion
with subsequent truncatlon ef éaﬁimentafy rocks, the earliest
of which bezan in prawﬁaabkian ﬁiﬂaa Uplift and warping hes
occured chiefly in post-Froterozoic, post~Cansdlen, post-"Hunton",
sarly Pennsylvanian, post~Missourl and post-Cretacecus time,
Cambro-Crdovician and Paaaaglwani&n strata were the most af~
fected by thinning toward the north and west, (Koester, 1935)
Appendix, Fig, 1)

MoPhergon Velley, In McPherson and Marion countles, the

pre-Chattanoocga surface was dissecled by a broad valley haeving
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& topographic relief of more than 200 feet. (Appendix, Fig, 1)
In Hervey County on & pre-Chattanocogs hill the Chattanooga shale
is 5 feet thick and in Marion County, a distance less then 25
miles, thickens to more than 200 feet. The pre~Chattanooga ex~
posure of Silurian rocks in Lyon County suggests that the wesk~
trending MeFherson Velley headed 1n that county., A tpibutary
entered the maln Valley in western MePherson Gounty from the
south (Lee, 1940, P1, 4) and on Figure 3 the Maquoketa shale is
mlssing in an area that 1s also a possible tributary to the He-
Pherson Valley. The Wenger-Unger pools apre located approximately
5 miles south of the southern edge of the pre~-Chattenooga valley.
Voshell Apticline. The Voshell anticline (Appendix, Fig. 1)
epproximately parallels the Nemaha anticline and lies in Saline,
McFPherson, Harvey and Reno countles. The Voshell 1s an anti-
clinal fold extending in a northeastward directlon and bounded
on the west Dy a reverse fault with a throw of sbout 400 feet.
The ma jor structural uplift is considered to have taken
place in post~Mississippian time with minor movements in late
or post-Permian time. The Veoshell antielina, in all probebi~
1lity, was f&rmaé at the same time as the Nemahe antloline. (Jew=
ett, 1951)
al Trend. The Halstead-Graber

trend 1§ an anticline in McPherson and Harvey countles approx-
imately pér&llel to and ten miles to the east of the Voshell
antlcline. (Appendix, Fig, 1)

In all probability the folding of the Halstead-Graber
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struoctural trend was gontenmperaneous with the forming of the
Voshell and Nemahsa anticlines, (Jewett, 1951)

Structure within Wenger-Unger Pools Area

The strueture map of the "Hunton” limestone, (Fig. 4)
although contoured on the surface of this lrregular erosiocnsl
surface, shows west reglonal dip., Some topographic relief re-
verses the reglonal dip loeally and 1t is in these aress that
petroleum iz found., Figure 3 contoursd on top of the Maguoketa
ghale, exhibits & structure closely resembling the structure of
the “Hunton" limestons.

In the Wenger pool two minor anticlinal “"closures” are
delineated. {Fig. 8) In the 5% of sez, 10, T, 21 8., R. 3 H.
and the N& N sec, 15, T. 21 5., R. 3 E. closure exlsts within
the "Hunton". 1In the NEZ sec. 15, T, 21 &., R, 3 E, a small
high “"closes” agalinat the zerc edge of the "Hunton", The "Hun~
ten' in the Wenger pool shows a uniform dlp westward to sec. 10
Te 21 8., Re 3 B, where 1t "flattens" out ag a broad terrace,

It is within this “flsttened” ares of the "Hunton" where petro-
leunm has asceumulated.,

The Unger pool 1s found slmost entirely within areess lying
structurally sbove the 1400 foot contour line. (Fig. 8) A small
narrow strip of missing "Hunton" cute southeast to northwest across
.the center of the peol. The Maquakata shale, in the aress whepre
the "Hunton" 1s absent, has the same structural elevation as the

truncated "Hunton",
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The "Hunton" 1e wissing in the Unger pool across the NEZ
sa@ce 13, T. 21 8., R: 2 Bs and esst to west across the center
of éea#icﬁa 17 and 18, T. 21 8., R. 3 E. The "Hunton® 1s also
abgent north; northeast and east of the pool. _

Several local "closures™ occur within the pool, the larg~
est and containing the m&st’praliﬁic.praéuqing welle 1es in E
gec. 13, T« 21 S5., R. 2 By, S5Wy and NEz secs 18, T. 21 S., R,
% BE. Other local "closures” afs delinested in sees 19, in 5%
BOCs T, in_S% 8% secs 5 and in Wh Ef mecs 8 all 1& T 21 8.,
R;.ﬁ Es each closing egainst the zero edge of the "Hunton",

To the southwest af-tha Unger pool the "Hunton"™ dips
steeply to the southwest and flattens out onto a broad gently
dlpping surface.

Pigure T 1s.aﬁ isppach Q&P‘Qf‘ﬁha "Huntég" limestone conw
toured on 10 foot intervals which shows the "Hunton" thinning
over the siructural “hi@hs“ and thickeniﬂg"an tﬁe flenks to the
south and to the northwest, . '_

A preliminary study of the structuré of the Chattanooga
ahalé'and the ﬁiaaiﬁéip@i&n rocks revealed a southwest reglonsl
dip and showed 1little or no relation to the "Hunton" structure
below, f?laﬁa.l) *

GEOLGRIC HISTORY

The first evidence of an unconformity appears at the base
of the Arbuckle group. Uplift followed by ercesion has beveled
pre-Cambrian rocks and removed the lower formations of the

Arbuckle group, If the farma&ions were &eymsiﬁg&i
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The next ma Jor unconformity occurs at the base of the St.
Peter, The Arbuckle group and older rocks were uplifted and
eroded, creating an erosional topogrephy for depositlon of the
5ty Peter, The depositional anvi#oﬂment‘fmllewing the Arbuckle
erosional perlod was & shallow trensgressing ses in which the
8%, Peter sandstone, a baszl formatlon of the Siupscn group,
woe deposlited. The 5t, Peter is separated from the Platteville
ﬁﬁal@, the upper Simpson formaticn, by & minor unconformity.

The feot thet the St, Peter wae deposited on 2zn epcsional sup-
face and 1s overlelin unconformebly by the Platteville and is
everywhers present over & wide ares indicates only minor tépa~
graphic rellef on the Arbuckle suprface and the Platteville supe
face.

Viola 11&éat@na &epm&i&ion fallﬂweﬁ $1mpsen time snd al~
though 2 histus exists between the Simpson and the Vicla &
besal non~cherty zome of the Viols indicates the surface of the
£t, Poter was one of very low relief. The Viola wes then up-

- 1ifted and broadly dissected by pre-Maguoketa orosion, The
¥aquoketa wes zhen_ﬁapasite&-ﬁvér the dissected Viclas Filling
in the eroded aress to present an almost level surfess for
81lurien deposition,

Trhe Silurlan 1s essentislly conformable upon the Maguoketa,
Lee (1956, Pl. 2) places the conjectural maéa igopach across the
aanter'@f HePheraon and Marlon counties, The merginsl line lies
approximately 12 miles to the ngﬁﬁhfof the Wenger-lUnger pools
areas The Silurlan rocks were originslly deposited through the
- area, but repested upiifhs and ercsion Was removed the Silurlan

from meny &ra&é; The unconformlty above the Silurlan has beveled
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older rocks as far down as the Arbuckle group.

Deposition of the Devonian on the local eroded hills of
the Bilurian surface produced sxtremes of thieckness of the
Devonian rocks. The Devonian rocks originally overlapped from
the Silurian onto the Maquoketa but much was later removed by
preﬁﬂhaﬁﬁaneega arasién; After Devonian deposition the ares
wes acain subjected to uplift and erosion. Unconformities at
‘the top and bottom of the Devonilan and the Silurian has B0 re-
'stricteé and complieated the distribution of the separate rocks
that the term "Hunton" is used to include all the carbonate
rocks between the Maquokets and Chattanooze shaias;

Pre-Chattanocoge erosion inclsed deeply intc the "Hunton"
and removed it completely in some areas, This periocd of uplift
and erosion 1s probably responsible for the missing "Hunton" in
the Wenger-Unger pools ares, The McPherson Velley was deeply
eroded at this time prior to deposition of the Chattanoogs shale.

The Chattencoge shale of Devonlan or Missiseipplen age
we.a ﬁepéaitad over a bread érea with thicknesses of over 250
feet in the McPherson Valley. After deposition of the Chattanooga,
the ares was uplifted and probably subjected te minor warping,

At the end of Missiesipplen time the ares wes uplifted
end the Misslissipplan limestones and dolomitic limestones wepe
eroded to produce a ma jor unconformity., The Hemeha anticline
was formed and continued uplift followed by increased erosion
causad the beveling of ﬁiaﬁisaipp&aﬁ rocks and exposed Arbuckle
rocks teo the northeast and the Chattancoza shale to the east of

the area of this report. (Lee, 1956, P1l, 6) Erosion of the
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Miasissippien cherty limestone produced the baeal Pennsylvanian
sedimsnts.

Qentinnea'marine sedimentatlion through Pennsylvanian and
Permian time wes interrupted by minor unconformities which in-
dicates diminished structural movement. Interbedded limesiones
and shales were deposited into Permisn time,

Following Permian time the area has besen subjected to re~
peated periods of depositlon and erosion. Permian ter&a%ign&
younger then the Wellington shale end all rocks of Triassic,
Jurassle, Cretaceous, Tertiary and Quaternary rocks are absent
in the ares., The younger Permian rocke must have spread over
the area but were later eroded.

Triassic and Jurasslioc rocks are absent in the area. Eroslon
has raméva& rocke of theese ages 1f they were deposited,

Rocks of Cretacecus age were probably depeosited but were
also subjected to later ercelon and removed, Cretaceous rocks
out crep approximetely 16 miles northwest of the ares,

Terkiary and Guaternary rooks are aslso &hé&ah“iﬁ the Wenger
and Unger pools but are found outoropping approximstely 8 miles

west of the ares.
PRODUCTION OF PETROLEUM

_Tha_wangmr pool, discovered in 1947, produced & wmeximum
of 184,766 barrwle.ef o1l in 1949 and has steadily declined since
that time., At the pesk in production in 1949 the Wenger pool |
had 28 wells producing: In December 1958 the pool had eonly 15
wells producing a total of 62 barrala»par aéy* Flgure 9 sum-
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merizes the yearly production of the Wenger pocl. The estimated
cumulative production to the end of 1957 totals 921,428 barrels
as recorded in the files of the Kansas Geologloal Survey. {Table !

The Wenger 1s a water~drive pool and 1little or no gas is
produced. Rotary t@ais are used ln the fleld to drill to the
top of the "Hunton", where pipe 1s set, then cable tools are
used to drill a few feet into the production zone, Most of
the producing wells were drilled between 4 and 6 feet into the
"Hanton".

The Wenger pool covers & very reatricted area being bounded
on three sides by the "Hunton" zero-edge and to the east by &
thinﬁiﬁg-af-ths'reasrvair rock to leéa than 5 feet. The field
~ seems to be @ purely stratigraphic trap having 11&&13 structural
deformation within.the pools _

The ﬂ_nger pool, discovered In 1955 and combined with the
Uﬁger souhhuést.pa@l %nflgﬁé, 1s & prolifiec producer with ex-
§sptianal pﬁ@&ueblan fér shallow wells, The estimated cumula~
tive production to the end of 1957 totals 1,565,721 barrele as
recorded in the filés of the Kansas ﬁ#ﬁlﬂgieal Survey. (Table 1)
Figure 10 summarizes the yearly praéuabian of the Unger pool.
The repid increase in 1956 was dus to the combining of the two
pools. |

fha aisaqvary well of the Unger aam%ﬁwaat pocl hed a daily
initial productlion of 4,257 berrels per day, other wells in sec,
18, T+ 21 6}, Re 5 B wﬁan‘brought in would have produced as
high as 6,000 b&rrals per day. In December 1958 the Unger pool
had 147 wells producing 3,259 barrels per day,
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___Wenger Pool

Yeur

year

Barrels per

.

Oumalative |
-"Ffﬁﬂﬁﬁﬁiﬁ#‘;

Producing

‘wells

1947

1948

1949 - 500
1950 500
1981 - 500
1952 R - |
1953 = 1000
1954 640

1955 480

1986 - 480
1987 . 480
1958 (June) -

1955
105 480

1956 - 1100

1957 2500

1958 (June)

2,760
11,074
184,766
141 112

20 114 :

1,125,264

273,518

13, 83#
13&,575
329,686

442,185

6?8 800

- ?82 320

839, ‘016

890, 1§ '

921 k?

20,114
165:939-

273,518

Q 555 ’?31

2;135 069

67

91
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The Unger pocl 12 & high pressure water drive pool with
little gas. The water In the fleld has encroached only slightly
into the producing wells, After 3 years of production the Unger
@001 had the following oil~water relationship:

Locaticn Section Percent oil Pepcent watepr
Te 21 84, Re 3 B, s 7 25 75
b 18 79 25
Ng 19 75 28
ol o 8% 19 50 80
T. 21 Be, Re 2 E,; i3 : .25 _ T

The estimated total reserves in sec, 18, T. 21 8., R. 3 E,
is 75,000 barrels per well on 10 a@rﬁ'ﬂpﬁeing gand in sec. 7 T.
21 5., R, 3 E, 50,000 barrels par well on 10 aére spaalna,*

The range 1In litholeogy in the reservolr rock hes csused
aifrarant well completion methods, It has been the practice in
the dense fractured "Hunton" dolomite to set casing through the
producing formation and perforate into the "pay zone", It is
bellieved that this type completion will better control the water
encroachment, In the sucrosic and calcarecus "Hunton™ casing
iz set into the top of the producing formation and "drilled in"
with cable ﬁaels"than acldized, Both type completlion practices
have been used, perforation and "drilling in", and it has been
- found that the "drilled in" type completion produces the most oil,

~ Well completions are determined by the indlviduals afilling
the w&l; and each mey have & preferanga_far a certain type well
completion, but in genersl the methods as stated are the com~
pletion practices used in the pools.

¥ Don Hollar, personsl communicaliion, 1959



RELATIONSHIP BETWELN PETROLEUM ACCUMULATIOR
AND GEOLOGIC FACTORSB

Figure 4 shows the relationship betwsen the petroleum reser~
voir rock, the "Hunton" iimﬁstane, and the atructure, Figure 3
contoured on top of %ha-ﬁaquakeﬁa shale, shows the Unger pool
iying on & Maquokets "high" and the Wenger pool lying on a local
flattening in the regional dip of the Maquoketa, There are tvwo
possible explanations of the Maquoketa "high". Lee and others
(1954) showed small folding of the Viela and older rocks through
the area, the Maguoketa then may represent a smell anticline or
pre~"Hunton" erosion may have produced a topographle ﬁaquekaaa
"Thigh".

The production zone of the "Hunton" in the Wenger pool is
" in the 5 to KG foot thickness. The pool 1is almost purely strati-
grephic with very little etructure and produces along thé wedge~
edge of the "Hunton”. '

The production zone of the "Hunton” in the Unger pool seeoms
to be in the 5 to 40 foot thickness, with most of the petroleun
goncentrated in the 10 to 20 foot zone, The pool produces on a
- wedge-out edge of the "Hunton" in a atra&igraphia type pocl with
structure as s secondary factor.

Plate 1 shows stratigraphic oross~-sections both north %o
south and east to west across the Wenger and Unger pools. {Appen~
aix, Teble 2) Cross section 4~A' and B~B' (Plate 1) shows the
"Hunton" thickening in the araaa-af.tha Unger pool and the wedge~
out on the Maguoketa "high" in N#i SEj SEg sec. 18, T. 21 B., R.

% ©, The Wenger pool, cross-section A-A' and C~C' show the "Hun=~
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ton" lying on & flattened Maquoketa surface.

The ”ﬂagt@n" in the small area of the Yenger-Unger poolse
displays a profound and varied fﬁeies change. In sec, 11, T.
21 By Ew 2 s the "Hunton® is a highly foesiliferocus. rock with
& vugzy type yarasity and in 8% sec. 19, Ts 21 B4, Be 3 E.y 1t
is & dense dolomite with porosity oreated by fractures. In the
NE sec. 18 and sec, 8, T. 21 8., R, 3 B, the "Hunton" is a fine
suorosic, grainy, dolomiite snd changes northward lato a limestone

The "Hunton" undoubtedly existed in parts of the ares ae
& reef type sﬁﬂg@&ure; Recrystellization of the reef debris
aaaaai@taﬂ with e later dlastrophlism may have produced the frac~
tured dolomite. Reworking and recrystallization of ﬁha ”ﬁuntan“
north of the Maquoketa "high" may have caused deposition of the
sucrosic dolomite and the limestone was deposited from normel
marine waters, The sucrosic dolomite and hﬁs limestone may be
af.yaunger-ag& than the dense deolomite,

The strip of miseing "Hunton" through the ares 1s difficult
to explain., Two explanations seem equally possible,

| The "Hunton" when deposited over the area would be thinner

over the Maguoketa "high". When subjected to erosion the thin=
ner area of "Hunaen” would be removed first, and underlyling
shale would be easily cut into tc provide channeling toward the
prawﬁhaxhaneega valley %o the north, The areaz of missing
"Hunton" seem to occcupy & stream channel pattern (Flg. 4), bul
devosition of river debris does not occur in the areas of miss-
1#5 “ﬁnntan“g The Misener thickens slightly from e blanket of

one foot over the entire area to 4 feet 1n the strip of missing



"Hunton" across the Unger pool sugzesting a possible channel
in that ares. |

The other possibility is the "Hunton® existed as & reef, '
Some cores taken from the ares prove definite reef possibilities.
The erosion would be due to wave action and the areas of missing
"Hunton" could be bxplainaa a8 scour channels or inter-reef
ah&ﬁnaliﬁg erosion, The wave aotlion would keep the channel
swept clean éad no debris would be deposited,s The growing reef
and the wave action may aisg'axplain why the areas of missing
"Hunton" are not inclsed deeper into the underlying shale, MNaps
of reaenﬁ'resfa show the same general configuration as the
present "Hunton" structure (Link, 19%0), with channels and bsys
on one side an&'&ip?ins steeply on the other,

The thickness of the ovarlfing Ghaﬁtanaega shale showe
no marked lncresse in the aress of missing “Hﬁnhﬁn"a

In summary, accumulatlon of petreoleum in the Wenger-Unger
pools is asscclated with the following features: (1) the west~
ward dipping flank of the Nemahs anticline, (2) truncated edges
of the "Hunton", (3) local closed "highs" in the Unger pool,
'{&) gentle structural terraces in the Wenger pool, and (5)
prolific preductlon from the 10 to 20 feet "Hunton® thiockness.

OIL RESERVOIR CHARACTERISTICS

01l in the Wenger and Unger pools 1s produced from only
ohe farmatlaa, the "Hunton® limestone.
The "Hunton" "pinches out™ on the extremes of the Wenger

pool, hence a trap for oil accumulation is formed by the thinw



39

ning end wedging-out of aha.ﬁaaabveir rocks The Unger, also

on the truncsted edge of the "Hunton" has local "sclosed highs"
in the pool and thus produces from a eambin&ti@n structure-
stratigrephic trap. In both pools the cva}lying Chattenooga
shele and the underlying Mequoketa shale come into Juxtaposition
to seal the porous "Hunton" limestone.

The distpidbution of the producing zone is very irreguler,
A 10-acre af?aéa.rram.a‘pradueim% well may mise the "Hunton®
coa@lézeiy; The thickness distribution 1s equally erratic vapy-
ing fram'iesa than one foot to 57 feet thick in the ares,

fha.@aréai%y'af‘tha reservolyr rocks varles from a high
vﬁ%ﬁy pérmaity in & fossiliferous roek, to a fracture~type poro~
| sity in a dense dolomite, to void spaces between grains in a
aﬁaécaie dolomite.,

The migration of oil into the trap necessarily occured
after daveiaymagt of reservolr porosity, the me jority of which
probably rormaai&uring the long periocde of erosion. The Maguo«
keta shals and the Chattancogs shalse are two possible sources
for the petroleum accumulated in the pools, It is probable
that o1l migrated from the underlying or overlying shales or
if neo migméti&n occcurred, the petroleunm may have formed in placs,
011 migration up dip from the Viola 4oes not seem probable, ale
though the "Hunton" in the vicinity of the Wenger and Unger
pools overlies the Viola in small restricted aress. Oil mi-
gretion into the Wenger pool fﬁmm the Viola would heve had to
oocur ﬁriar.ta the Nemaha structuprsl movenment because at pre-

sent the Wenger producing “Hunton" 1s downdip from the "Hunton"



where it rests unconformebly on the Vieola east of the pool,
FUTURE EXPLORATION

Future possibilities for discovery of pstroleum reserves
in ﬁhu area covered by this #epart are very small, The Wenger
pool is completely encircled with “dry holes” and the producing
formation is abaant_qn three sides of the pocl. The Unger pool,
also encircled by "dry holes®, may have few possibilities of
extenalons around the edge of the pool., Detailled mepping in
8ec. 11 and sec. 12; T. 21 $., R« 2 E. mey reveal local highs
for future drilling. Another possibility would be 2 small
“ﬂuﬁtan“ outlier within the aress of missing "Hunton" which
~ have not been aiaﬂewar$&;

Production in older formstions ie alsoc possible. Explora~
tion of the Viola and Arbuckle in the pooles have been almost
negligible, In Marion county, T, 21 and 22, R, 4 E., production
has been Tound in several Viola limestone anticlines. (Thomas,
1927)s

- In younger formstlons a slight show of oil was found in
the Mississippilan in one well in NWi BEE NWg sec. 11, T. 21 B.,
Rs 2 E4» The younger formetions were all.“&rillé& through” to
reach the ?Huntﬂn“ and none contalined commebci&l quantities of
a&lg'

 The type traps found in the Wenger and Unger pomls'araa
are the type traps which generslly ére not rafleétaé by over-
lying formetions, Discovery of pools of this type must depend

on accurate structural and szratigrgphiﬁ_analysia after an
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-initial 4rilling program hes begun.
SUMMARY

The Wenger and Ungar pools are primarily stratigraphlic type
trape with structupe as a secondary factor. The truncated edge.
of the "Hunton" presented a difficult geological interpretation
prdblém due to its irregular distribution and the Tacles change
within the reﬁerveir.raak has caused different completion methods
to be employed.

The limited extent of the Wenger pool restricts the petro-
leum reservoir and depletion may occur in a relatively few years,
The pool in less than 12 years, averages only #.1 barrels per
well per day. The Unger pool, also a small pocl, with limited
aresl soxtent has an estimated reserve as high as 7,500 barrels
per aere in parts of £he pools

The oil accumulation in the Wenger pool is probably due,
primarily, to causes other than structure. The flattened gentle
terrace surrounded by the truncated edge of the "munton" provides
an almost purely stratigraphic trap. The closure in the Unger
pool is probably both topographic and struotural rellef. Struce
ture contours drawn on the overlying formatlons reflect none of
the structures of the beds 1lying below the unconformity.

The principle factors that would account for oil accumula~
tian‘in the Wenger and Unger pools are:

1, Limited distribution of the "Hunton" limestone.
2. Truncation of the "Hunton" around the adges of the pools,
3. An impermeable seal above the producling formation.

4, Localized structural "highs". _
5, The localized high effective porosity and permesbllity.
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The porosity of the fleld has been developed through dle-
solved fossil parts in a reef-llke accumulation, fracturing of
dense dolomite and probably dolomitization,

-Ths.typa trap represented by the Wenger and Unger pools is
difficult to dlscover. Surface and subsurface mapping does not
reveal favorable petroleum accumulation areas, Kornfield (1941)
suggested 5 matheﬁs employed in the modern search for atrati~
graphic traps as follows:

1+ "Search for geologlc wedges through studies of past work
along the strike,

2., Search for off shore bars through the use of isopach
: and maps. ' '

3« ©Search for terraces flanking uplifts, through regional
structural studies.

4, BSearch for flank, truncated zones, which are beveled from
crest,

‘5« Bearch for ﬁarasity changes, through checking samples,
principally on terraces,.’ -
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Tnble a. Laeatien of wells for stratigraphic cross~sections
‘ 1n Tewnnhip 31 sauth, wangarwﬁnger pmela area,

“Well ').;i | f" A »@_3?.;_" & Tat&l éap&h
nos. Sectlon Locatlon Range  below sealevel
T iy A3 . BE BW N E e R
2 11 - SE NE SW 1476
5. AL SE NE 8E 1472
4 12 NE SW SW.~ 1426
LT . N% N ; 1400
By - T ﬁ'sw . 1393
" N 8W 8% 1397
B 2D satsw s 1409
10, 9 NE NE SE 1624
i1, "1»  S5W NW 8W 1492
12, - ‘10 = NE SE 8SW 1394
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The Wenger-Unger pools area analyzed in this report con-
sists of two pools, the Wenger pool and the Unger pool. The -
purpose of this ;nvasuigablgn was to datérmias the relatione
ship of petroleum acoumulation %o atrazigraphy; structure and
type of trap for oll and gas.

The Wenger pool located 5 miles west of the normal trend
of producing pools in southern Marion County was discovered
by ﬂaarimg-and.ﬁrgn&ae in Decembeyr 1947, Petroleum wss found
in the "Hunton" limestonms! of Silurian and Devonlan age at
2,771 feet. The pesk 1 1‘?@@ugt1@n wag resched in 1949 with
28 producing wells snd aa steadily declined since that year,

The enmulatlva producnlén*tc the end of 1957 was 921,428 barrels.

The Qnger-aeol, diaeevarad in June 1955 by Charles Carlock,

43 located in seuhhw$at ﬁari@n County sppraxiaataly % miles
west of the %énger ?Qng zﬂitial daily production from the
:“Enntan? limestone was'iaé‘b&rrels of ©il per day from e depth
of 2809 feot. | _

In Jenuary 1956, the Unger Southwest field was dlscovered
by B. K. Carey Drilling Co., Inc. Initial deily production from
the "Hunton” limestone was 4,257 barrels at 2,812 feet depth.
Ths;ﬁngeg and the ﬁager $égthw#$§:§@olg were combined in 1957
to tha_bnger poal_eamgmmgng\an-#re&'ef &p§r@x1mate1y 5 square
mliasf. The cumulatilve production to the end of 1957 was
1,565,721 barrels. :

A structure mep af-ﬁh&-”ﬁuﬂten“_énd e map deplcting the

thickness of the “Huntan"fwera constructad to define the areal



extent and bhiaknags of the producing zcne. A structure contour
pep of the underlying ¥aqucketa shale was constructed to ald in
resolving the erratlc distribution of the “Hunton”, Stratigraphic
eross-gsections weré genployed to show the relationship of the
"Hunton" %o underlying and overlylng sedliments,

The structure 1n the %aagarhﬁngef poole ares has been de-
veloped by aaveral'parimde of uplift and erosion with subsequent
truncation aflaaﬁimanta. The stratigraphic sequence of maprine
s2diments encounteprsd ranga from Gréaviai&a to Permlaa rocks.

The "Hunton" limestone withln the pools exhibits a veprled
facles chan@ag The "Hunton" varies from a fossiliferous lime=
stone with vugsy porosity, to a dense dolomite with porosity
due to fractures, to sﬁefeaiu dolomite with porosity due to
éo&d‘apaea hetween grains,

The_@@ngar‘anﬁ Unger pocls althougzh bath.@raduciﬂg from the
"Hunton® exhibit slightly diffsrent type %réps;. The Wenger pool
ﬁréduees from 2 gentle terrace wilth almost no 5tﬁuctural relief
and 18 olessifled as a atratigraphic trap. The Unger pool, al-
thouzh primsrily & stratigraphic trap, exhibits sufficient struc-
tural r@li&f, as a saaanéa#y factor, to be classifled ae a combi-
nation s&rua%ura*akr@tisraghic type trap.

Tfauture poasibilitiss Top the discovery of petroleum reserves
in the area of these pools are slight. The Wenger and Unger
pools are both outlined by "dry holes". Other possibilities
are ﬁradﬁatian.rgsm older formations or the discovery of an iso~

lated “Hunton® outlier.



