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In this time of energy resource shortages in our countrw, It Is no:
surprising that many people in areas of oil ané gas producticn zre

reviewing the potential for exploration of untestisd prososc

...... CSiaoYs ‘
|
efficient development of existing procduction, znd even installazicon of

enhanced recovery processes to "wring the last droc

reservoirs. Landowners, such as yourselves, i) : CEQMBESoS ‘
field engineers, company managers, and sta:te ZxXeE
examining the situation in greater detail zné decidinc on Ths Z=est
course for the future--do we proceed to develco domestic
resources with greatest prudent speec or co we comservs thess vzluzole %

\
. ]

raw materials for the good of Zfuture generztions?--I b=

is, "both." There is little docubif, when we sse the effects cf Towsr 1

TR He T EeCES & oowWE
1
shortages on the economies of our mors porulcus.sister siztes ts tTis {
i
east that increased productiocn is desirabls, but when we are zwzrxe of ‘

the wastefulness in the use cf oil ané geas anté oI the lonc Zuture !

times that are needed to develop zltsernate ensrcy rescurcss, Ccoonssrva \

\
“ion becomes more attractive. Clearly, what we nesd 1s more smzhasis ‘
on discovery drilling, efficiexnt production, znd the effects of tize ani |

higher prices to cause conserwvation, wnhile alternate fo

In short, underdevelopment is wasteful, and cvsrcsvelormen:z

2 |
wasteful, for Mother Nature gives oniy grudgingly of her minera’ 1
: : \

wealth. But, enough philosophy! ©Iet's fcocus zttencticn on ta€ Drcs-

pective worth of exploration driliing in one of the mOStT Dromisin \

areas of Kansas, the Hugoton Embayment.




|

A little historical perspective would be usefwl in orcéer %o app:ecir
ate the course of development of this zrea, althougnh, I must confess, |
I feel a little out of place speakincg of history to = grouc such as |
yourselves who have lived this history. Stiil, zs & geslocisz, I cen

"stick-to-the-facts," so to spezk, for the cevelormexnts wnhich havs

occurred here are part of the reccrdés in

Geological Survey and the Kansas Cocroorztion Com—ission. Tooss Zzczs

and a few impressions of my own, are what I'l11l &iscuss ners tciav.

The Hugoton Gas Field was discovered iz 1822, with zThe &-ill:inc

of a gas well in Seward County, west of Literal. This =22 z&hs=

discovered by other drilling in the latter :13920's wicim=csls Zsczze oos

n

huge field, as we know it today, a=d
other gas and oil discovered about the szme time Inm Zkizmoma =08 Tez:s

This great area is probably the largest

c fie
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«Q
n

terms of total production and area. 32As 0f the enc ¢I 1278, tThe ¥=ns=s
portion of this field, alone, has procducsé zimost X3 txiliZgn cuz:ic
feet of gas. .

As far as we know, geology had 1itile To €c witih e ciscovery oI
Hugoton, as it was drilled by wildcstters without ths Demelit oI gec-

logic advice. It is significant, however, =That Csepsr Srillizg Izas |

always been a part of the history cf this great Zisld's

The discovery well itself was cériliec zimost 340 Z=ez Then £Rhs |

top of the Hugoton pay zone, ancé 170 feest dessper then {he ceeces:t

gas discovered. Almost all of the early wells wers Crillel cssper
than the productive: interval' and, probebiy, only Time aad cime dinate— ‘
tions of eguipment available in those davs “reventec even deecer dr-lling.

Naturally, when it was realized that the best ges production came ORlY |



.

from the limited interval which we now call the Chzse Groto, most of tt
subsequent drilling was planned to test that zone.

By the late 1920's,” companies with stzffs of gsolog
active in the area and a more systemztic program oI devslc
This was encouraged by increasing prices for the cas, 2m¢ =zccses: to m

~kets in the east and west via pipelines. This develooman: zcczlerzted

into the mid-1940's, and the field wzs esssntially Zull-w Zzvslczed oy ‘

the late-1950's. Recent improvements in the price cf cas Zzvs chanced |

and sometimes dreaming, ahead zbout W

in the next deeper rock layer. . That

develoéed. So it isn't surprisinc that, althougzh =zx1y
bglow the Hugoton gas zone were not wvery rswarcéing, thess =IZfocrts con-
tinued, until, now, there are 23 crocucing formaticns iz Zielis below
the shallow gas zone. The area over which eacz cof thess Iorm=tions

produces is much smaller than Hugoton Tielii itself z=c

which oil and gas are trapped are éiZZferesnz. We'll ZSiscuss

in a moment. It is important to note at this point that, wnile this
constant search for deeper prospects nias gone on, TIe dsvalic

shallow gas production has proceeded in a wery orcsrly war ¥ fact,
fields in the U.S. Very little mcnev has been wastsd thrcough crilling
unnecessary wells, and very little gzs has been wzszed since Ilzring

was stopped years ago and since production practices have zllcowsd an
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even withdrawal rate according to well capacity ancé merket demand. f
These conservative measures also assure the z2bility tc honor long-term

contracts and to provide a steady flow of capita
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exploration here and elsewhere.
In order to understand the potential for futurs exzDlcraticn in

Hugoton Field, let's review the basic gecliogic frz=mewcrx oI the arsa

Hugoton Field is located in what geologists czll thZs Zucctcn Zosoavasnt,
i
: ; o : : ol : 1

which is one of several sedimentary basins irn L AcTus@ i e hiic

area is a northward extension of a much deeper rasin, Ths 2Znadarike Sasiz
. . - . A B — ‘
of Oklahoma. In Xansas the sediment thicxness is colw =2zcuz 7,220 to [
9,000 feet, while, in southern Oklahoma, 1T zZs2ccmss Zcre z—hanm 202,220 S==¢
thick. Bordering the Hugoton Embayment cn ths ezsT 13 2 szuzsurizcs arch

called the Central Kansas Uplift, and, on the wesz, iz the I=z2s Imimas

({1}

Arch. Within the Hugoton arez, many smaller zos
been discovered which are important to deesper drilili=c

A vertical section through the sedimesntzxv rcck ssczicn wnich con-

tains all of the oil ané gas deposits would 1o0x l1ikxs th:ts

surface are rocks of Cretaceous age, or rocks azcut =z millicn vszrs

Progressively older rocks occur lower in the secticn. =Zslcw ths Zermd

red bed formations, such as mey be seen &= the surizcs in Ccmanche or
Barber Counties, farther east, are a segusnce of limestcns ancé shzle ‘

formations which come to the surface just eazst of wWichitz a2z=d in zhe
Flint Hills northward to the Manhattan arsa. Thesz limestone and shale

formations, known as the Chase Group and the Council Grove Grouop, are

the rocks which produce gas in the Hugoton Fislé anc in the unéexrlving |
|
\
Panoma Field at depths of 2,000 to 3,000 Zeet in scuthwestern Xansas. [
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Below the Permian section are the rocks of Pennsvlvznizn zge.
0il and gas are produced from these beds in fields benezth Eugctorn and
in many other areas of the state. Separatinc theses rocks from the next
older rocks, the Mississippian, is an unconfcrmity, ©r anciznt ercsicnal
surface which was buriec as the rocks themselves wsre ccv=srzd T vounc er
deposits. The Mississippian rocks have beern imocrtznz cil rzszrwcirs
in the Hugoton Embayment because of traps wnich Scrm zn 2 S ucour
beneath this unconformizy.

Below rocks of Mississippian age are much clidexr Cxiswicizn -

of the Viola, Simpson, and Arbuckle formaticns. 5S¢ fzxr, - 1. cr cz=

has been produced from these rocks, and, mcrs ciscouzsgincliv, i=zz]

or no signs, or "shows," oI oil andé gas hrave besn ncTad 1o Thess t=i:=

while drilling. Still, they cannot yet be writzen off zs sztirsls
unprospective. Finally, et the.base of the sescticn shown Isrs = ths
surface of the very ancient Precambrian rocks, or &Zs sc-cz.le2 "tzss-
mept” beneath the sediment section. These rocxs ars =2su=1’7v d=ns=

granite and are not kncwn to contain oil or cas anvwosere 1in This TarT

of the state.

Now, let's review these producing zcnes in the l1ignc cof tislir
potential ‘as ‘zones for =urther explorzation. First, zlttouea, =5 =

mentioned earlier, the develiopment of Hucotcn Fisld wzas sss=mtia’lw

complete in the late 1830's, the excepticns o

the sensitivity of oil and gas drilling activity To highexr prices Zox

the products. 1In the past cocuple of years there has been & remavasp

surge in new drilling around the fringes of Zuccton Tield in ez elfcrt

to produce gas at very low rates which was unecomcmic bel
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added costs of disposing of more szlit water producsC witx this “edcge

A1

gas" and having to compress the very locw vwolumes cf this czs zre now

justified in some cases.

Whereas Hugoton gas procducticn and new completisns Z=v= Tsern S=-
clining until this late surge of activitv, Bancms Ti=lZ, wzich produces

below Hugoton but within & smaller arez Sise-lizconns-ne conSesas

development, with modern technclogy in wsll freztment Zeinc zzle zo
stimulate these "tighter" beds to oroducs coo =zmcumzs - =5 izizizlls

Weexpectithisc early productionitoidecisne peresroosnn s =0 ime o e

pressures have in the past, and pecssirzliw foz iz Tz zZ= z== SuE s e

10

some in-fill drilling et closer srzcinc thc- ©he ooz o= Toromaels

the wells, at some future dat

o

This E-W cross-section throuch tze £icid shows o= m=-mi=x 2= whior

gas is trapped in the Permizn beds of Eugcton znd Tzocma Iisliis

increase in tightness of the rocks ané =z chancs 3in zhs

saturation in the beds to the wsst zani dizzinc o Thz zecs Delow waier

level in the east form the Eis¥acins mn iTediciio s

the usual case, no dome or high struccurs Is nescss Tc Tz== =The z=s
There are deeper structures Isnezth TIs Perzi=-, Zcws7T=x, a2

these are partly responsible fcr most of t£X

the area. Upper Pennsylvanian Zormaticns

ficlds as Greenwood, where thes maii of * DDLiRC mayV e Tiler o £h
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in the overlying Permizn beds, theat is, stratigrashic

wWhen o0il or gas is treppec stiratigrapriceilw, TozT iz, “sehouc the

beds being domed up, about the only wew tc Zing & Dol Iz —o Sxiil
directly into it, so you can imagine Zow SEL e e G Etve by -G abas) hE fa(o)
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the possible places where drilling should be tried, and how ezasy it |

would be to go broke just trying to £ind production but narrowly missing

it. In order to cut down on the uncertainty imvolved in this &rilling
and to encourage more of it, the Geclociczl Survey is planninc stuzdies 1

of samples and logs obtained in earlier cérillinc to mDoint the wav o Thsg

areas where good porosity is likely tc occur in the lansinc-Xanszs Cizy |

Groups of limestones. We hope to locete trends where ancient rssi-I1:-%s

limestone bodies formed which cculé ke et SezznsicE

5,000-6,000 feet. Some production has zlirezdw been Zoundé in rocoksz oI ‘
this age in a few fields, so the Coi T imcimoimcrelisrcueangl

|

The next older znd despver beds azrs M 32¢ls Z=annsvlivanizn Mzr—ezoo [

and Cherokee limestones ané shales, and, l1iks ths owverivinc uwnizs. <hZz=rz

is the possiblity of good porosity being founé in thess beds. et

th

particularly good

izld which produces from the Marms-on is Ncowincer

Field, in Stevens County. There a fossilifercus reei limestons wizh

good porosity is an example of the Xinc cof 1nit to exolore ZZcxr.
A very different kind of oil aané gas trap is foxnd in.e szncstozs

formation called the Morrow, below the Crherckes. In northerm SQizhicze

sands when seas encrocached on the erccésd, irrscular surface o ths

Mississippian limestone

duction has

County, just east of the Hu

will extend these discoveries into the arsa of vour interest. Iniivicuzsl
fields are not likely to be very large, if discoveries are mads, =nc thel

traps will probably be partly stratigrephic, Eoctn o0f which factors may



©

discourage drilling, but we hope that & Zicher prics for the newly \

discovered oil will provide the needed incentives.

Perhaps the largest of the fields procducinc frcm rocks deeper than |

the shallow Permian gas beds, are complefec in ths ¥Wississigpian lime-

stones, especially the Chester ancé St. Icuis Zormazions Such large
fields as Pleasant Prairie, Eubank, Dam==s, Nunn, zz= zrodzcinc from the ‘

Mississippian. Prospecting in these b=2s

dsimevscyren-tas becouse . of

: 2 “ : = 2t el
their depth, and the zones of porcsity wherse oil czo sccumulaie azre not |
1

widespread, increasing the risk of desper éxilli=nz. Eers, tToo, we nave |

begun studies which we hope will encourazcs Zurzhsr Zz:ll:nc. By
ing how the porosity formed, we ma:
predict it. Then, with their more

structure, perhaps they can develop

such as Amoco, have &lready spent

13U

we are not overly optimistic, but

-

Formations deeper than the Mississiccizn zrs Criovicizn in n

SLloSSioS ool

consist of almost all dolomite with mimor smounts ¢ shzle. Results of |
\
drilling to these formetions, which =re cuite deegp, S=ve Desn very

disappointing so far. The Viola ané 2rruchlie Jolomizss =nc limestones

|
and the Simpson shale have been encounterscd inm 217 I ths Zszso wells ut
with almost no indications of their comtzining oil.
\
There are nEecesSsSary ©o forzm o2 Trep for oil
G e AR - - - - - 5 |
and gas--porous reservoir beds, rpeymeatlie sezl-rocks =bove and below

the reservoir, and a connecition with beds which coruli n
source of the oil. Some geologists precict that, beczuse of the greet
amount of oil found in these rocks in hicher zreas Iz Csotrzl Kansas,

there should be gas

in north Oklahoma ané Texas. Others clziz thaz thers =-e o seal-rccks
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to trap the gas or oil even if it had once be=n there. So far, as I've ‘

|

said, little or no trace of anything but szitwztsr has been fomrd where !
|

i - !

these rocks have been tested. We may hops, howsver, that simplry not ;
|

enough drilling has been dcne, because thsre Zavs bsen very few wells, |

as shown here, completely through the prcsscectivs s=diment SscCTion

So, to summarize these remarks, we hzv7s ss=n how the Eugozin 5 ‘

Field began as several smaller £islés wnich wzrz Jcimel zné exzzndzd Ic 1
become part of one huge field from the Tsxzs zz--=2rils T cenTrzl w=sterd

Kansas by ambitious wilécat @riliznc.  Z=o:c Z=vsfcomenc Corcooioas L2l

and '50s made this the larcsest gas field iz Norzh 2—

he larcest gas fielc Syl Wiebmna Bl —hsiaicy oiglen e —sauicto s
in the world. This rapid cevelorment was 2 rasSIcms:s To increzs:ss In ’

price of the gas aznd accessibility to mariets, the sa== Iorcses waich \

: . |
should be allowed to operete freslyv todax. Iesr @rilling has IZezn & ‘
\
continuing part of the Eugocton Field histcry, from the Giscover: wsll-| |
s : . == i

on. -The rate of ériliing to zones below The me-zn =S zZone OI =-gCcton
\
has proceeded at & rate very similar to tZzt of devslcoment éxilling im i
the field itself, with many significant ciscocwveriss having besx maie i

along the way. The prospects for future "desoer” fieig

good in rocks renging in ace from late Pemnsylveniesn 1o ssi farn
= =4 > e 5 : S : \

and not so good in older, ceeper beds. - Ecweyer, vwery deep drilling is

very sparse in Hugotor:

by
’l
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from the Permian gas--bezring formations comtimu=s o decline, there \
will be even greater incentive to explore mors Thorsucil

zones. ‘
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DRILLING IN HUGQTOl\i AND DEEPER PAY ZONES
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' ’Deregulute_

Hugoton Dr Phil Gramm, 3
ationally known authority o
conomics and -energy, told

" -oyalty owners in Hugoton on

spri! 2. that the fedml
sovernment has stifled nat-
mral- gas development in the
sountry and no one has bene- -
ited over the years from
Tederal Power Comrmission
egulation of interstale nai-

aral gas.
Dr. Gramm, of Texas A&M
in zddressing

University,

2ays,:

Gas” -

for the past 5000 :yars by ]
-lowering -the price-of a com-
modity to benefit-the consu--
mer..Freezing the price has
done nothing but produce shor-
“tagesof paturzl gas. . - -
According t¢ Gramm, what
needs to be dune is to deregu-
late "*‘old” gas as well ‘as
“new"” gas. There is one
proven method of production
efficiency and that is -price.
Private indusiry will pever
produce heavily until gas is '

Bernard Nord!!ng, _S-..,CTQL?'}’ of the S”U;hﬁ&S?m Kansas
Royalty Owners Associztion, shown here with their speakers

for the annual meeting, Dr. W.
Kansas ang Dr. P.h“

members and guesis of the
Southwest Kansas Royally
Owners Asscclation, stated
that it was due, more or less,
to accidents of history that the

federal government gained the
right to regulate producers of
natural gas. The Natural Gas
Act, passed in 1928, was pever
intended to contro! producers
but only the transperiztion of
natural gas. The Act specifi-
cally exciuded gathering and
production of n@¥ural gas.

In 1954, in the PhXlips
the Tniled Siates
' ~T wurt ruled that (he
(he right to regulate &
of gas through the producers
selling gas in intersiate com-
- merce. In 18353, Congress
passed the Fullbright Bill to
correct the Phillips decision
by amending the Natural Gas
4ct to exclude production.
However, Pres: Dc"'. isexn!
ver vetoed the bill.

has
to

1954, the F2C
specific vzalue

St

Since
given no

natural gas ir: the rate regula-
tions, and the fzcderzl govern-
ment has done something that
no other governmen: Las do':e

.. transpo

. been determined by

h 3 ‘Ebanks. Ur., bnsv_ers:t_y of

famm. T°xas A&N.

acregula ted, nor will the many
billions of dollars be invested
tc develop e aiternate
sources of epergy until there is
an establishe::i and realistic
cash rewrn from the gas

established by a true market
value of the ges.

In an interview following his
speec'x Dr. Gramm stated
that basically the regulaton
carried out Bv the federal
govemmen:‘ since the incep-
tion of .reguiztion with the
Interstats C... ~merce Act of
1878, has
oriation where the cost
of transporting a resource has
the
government, and a fair and
just compensation has been
given for it.

This was .r.-— intention of the
FPC regulation of matural gas
pzpel nes, when natural
ught into the

oTCTu

gas itsel! Sroug
rpgu]cg 0 = ¢id not have
transpor: services, but
we hac the procuction of a
resource that was being
depletec.

Therelore, zccording to
Gramm, 1: sezling rates that
are allowatle. the FPC estab-

(Contnued on Pzge §)
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(Contmued from page'1-- <

i lishesTates which will pay for

the cost of extracting the gas, -

- for transportation, and for the’
-cost of regulation, but such

* rates do not take into account

. that natural gas is a valuable,

! .depletable resource and has a’
market value. The FPC has -
made no effort to include in the

.-rate structure an amount to

pay for the market value of the
gas.

1

\
%

_ Lawrence, Kansas, Chief

Also addressiﬁg the rox-alty :

-owners was Dr. W. J. Ebanks,
Jr., who spoke on the explora-
tion potential of the Hugoton
- Embayment. Dr. Ebanks, of
of
‘the Subsurface Geology Sec-
tion, Kansas Geological Sur-
very, stated-the prospects for
‘future ‘‘deeper’ field disco-
veries within- the confines of
the Hugoton Field are good,

_ there being 23 producing for-
- ‘mations in fields below the

regulation of !

shallow gas zone.

According to Ebanks, the
Hugoton Gas Field was dis-
covered
drilling of a gas well in Seward
County, west of Liberal. By the
late 1920's companies with
staffs of geologists became
active in the area and more
systematic program of deve-
lopment followed. This deve-
lopment accelerated into the
mid 1%40’s, and the field was
essentially fully developed by

Wil PO T G WU S

in 1922, with the

the late 150°s. =~
In the past. couple of years

there has been a_remarkable -

surge in new drilling around

the fringes .of ‘the Hugoton
Field in an effort -to produce ,
gas from wells deemed uneco- -
nomical earlier. The develop- :
"ment of shallow gas produc-

tion in the Hugoton Field has |

proceeded .in a-very orderly ;

way. In fact, the Hugoton

Field has the reputation as one
of the most efficiently deve-
loped fields in the United
States.

In summarizing his re-
marks, Ebanks said we have
seen how the Hugoton Gas
Field began as several
smaller fields which ‘were
_Jjoined and extended to become
part of one huge field from the
Texas Panhandle to Central

‘Western Kansas by ambitious -

wildcat drilling.” Rapié de
lopment during the 1949’s 4nd
1950°’s made this the largest
gas field in North America,
and perhaps, in the world.

This rapid developmgnt was
a response to incredses in
price of the gas and atcessibi-
lity"to markets, the same
forces which should be allowed
to operate freely today. The
rate of drilling to zones below
the main gas zone of Hugoton
has proceeded at a rate very
similar to that of development
and drilling in the fjeld itself.
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