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Introduction
The purpose of this project was to study the feasibility of a quarterly joumal for the Kansas

Geological Survey, create a prototype journal using desktop publishing, and make recommenda-

tions about such an endeavor based on the findings and results. Although the study was con-

ducted specifically with the Survey in mind, much of the information can be applied to periodi-

cals produced for other organizations. For example, data collected on 24 journals and magazines

can be used to determine costs, staffing needs, and other operating requirements of a new or

existing periodical on any topic.

Although some of the information compiled here could be of use to commercial publica-

tions, the main intent of the study was to provide data and recommendations for government

agencies and nonprofit organizations, specifically the Kansas Geological Survey. The purpose of

these groups is generally to provide information rather than to make a profit. Thus, the study is

focused on publication requirements for organizations with limited budgets and little or no

advertising revenue.

The Kansas Geological Survey is a research division of the University of Kansas with a $4

million operating budget. It has approximately 130 permanent and student employees, including

about 50 full-time researchers who specialize in a variety of disciplines, such as geohydrology,

geochemistry, mathematical geology, engineering geology, mineral economics, and computer

science. Books and maps have been published by the Survey since the late 1800s, but no regular



periodical is produced now. Survey publications, both technical and nontechnical, provide infor-

mation on the Survey's research and the state's geology. Many of these publications, however,

take several years to produce and require a great deal of research. Publication of information is

often delayed.

A quarterly journal could serve as a quicker, more widely distributed, multi-purpose outlet

of information. Many articles, reports, maps, and data bases are produced by the Survey each

year, but no central source exists for informing outsiders about the Survey' s research and publi~

cations. A catalog of publications and a list of open-file reports are available but generally are

given out only on request. To request those catalogs, a person must already be aware that they

are available or that the Survey produces reports. Many Kansans who might be interested in geo-

logical information are not even aware that the Survey exists. A journal, if properly promoted,

would reach potentially interested people who are not aware of the types of research the Survey

conducts or what type of publications it produces. The journal would also keep people who are

already aware of the Survey and its projects updated on new and continuing research. It would be

a central source of information, not only for the interested public and geologists and other profes-

sionals in industry, but for other agencies that are doing projects similar to the Survey's. A

centralized source of information could help bridge the communication gap between agencies as

well as between the Survey and the interested public.

Based on my findings, I have created a prototype journal, named Gco/ogz.c Ka#sas, that

contains both technical and nontechnical articles. It is divided into two distinct sections. The

section for technical articles would be an outlet for preliminary findings, research too specific to

Kansas to be publishable in outside technical joumals, and short studies that otherwise would

become unpublished open-file reports. Open-file reports are unpublished reports, maps, data, and

theses based on geological and related research in Kansas. Condensed versions of open-file

reports and publications would also be published in the journal to let the readers know what

information is available. Articles in the teehnical section would be reviewed by at least two

outside reviewers to maintain the credibility of the journal and the research. Articles in the
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nontechnical section would require a basic understanding and interest in geology but not a

knowledge of technical terms. Nontechnical articles would be reviewed by at least one Survey

staff member specializing in the field the article covers. That would help insure quality.

By producing a joumal with both technical and nontechnical information, the Survey would

provide information for several publics. Interests of those publics often overlap, and many poten-

tial readers would use both technical and nontechnical materials. Scientists and other specialists

would be provided specific information from research in technical articles but be served by non-

technical articles as well. Many professionals have become so specialized that they read techni-

cal articles in their area of interest, such as water quality or petroleum, but not others. However,

nontechnical articles would provide them with an easy-to-read overview of research in other

areas. At the same time, many people who would be primarily interested in the nontechnical

articles may read technical articles as well. For example, secondary school teachers with a

background or interest in earth science would be able to understand technical information.

Several scientific journals and magazines, such as Amcri.cam Sci.c#fi.sf, Sci.c#fl/ic Amcri.cczH,

Science, Chemical and Engineering News, E&MJ : Engineering and Miring Journal, a;nd Oil and

Gas Jowr"¢J provide both technical and nontechnical material. This helps make their periodicals

more appealing to a wider audience and enables them to produce generalized information as well

as information on a specific scientific method or site location. A majority of state geological

surveys and other organizations who produce journals that are included in this study also take a

technicavnontechnical approach. Sixteen of 24 journals surveyed indicated they publish both

technical and nontechnical articles (see Table 2). As professionals, and even lay people, become

more specialized in their interests, fewer of them read specialized technical articles, although the

information may be important and should be published for future reference. By producing a

journal that contains both technical, reviewed articles and nontechnical general-information

articles that explain survey research and Kansas gcology, the Survey would provide both an

outlet for publication and a source of information not now available. It also would help fulfill the

Survey's responsibilities as articulated in its mission statement:
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The mission of the Kansas Geological Survey, operated by the University of Kansas in

connection with its research and service program, is to conduct geological studies and research

and to collect, coITelate, preserve, and disseminate information leading to a better understanding

of the geology of Kansas, with an emphasis on natural resources of economic value, water

quality and quantity, and geologic hazards a,ee C. Gerhard, Director, March 11.1988, Memo-

randum to the Kansas Geological Survey Advisory Council).
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Method

The following steps were taken to complete this project:

1. Reviewed Joz/r#aJI.sin Oitarfcr/y and JowrmaJ a/ Commw#i.cafi.o# for articles related to produc-
ing a journal;

2. Sent a two-page questionnaire to the editors of 31 government and nonprofit organizations that
published or potentially could publish journals and magazines;

3. Obtained statistics from several sources to determine the potential audience and circulation for
the journal; telephoned or mailed a short survey to 17 organizations about the availability of
newsletter space for announcing a journal and mailing lists for rent or exchange;

4. Obtained estimates of printing costs from other joumals and from the University of Kansas
Printing Service, which dces the Survey's printing;

5. Made recommendations based on the results of the study;

6. Wrote specifications and a prospectus and created a dummy copy of Gco/og}.c Kcl#sas using
desktop publishing.

Method expanded and results-Journal studies, questionnaire, audience and
circulation, and printing costs

1. Study Of Jourmalism Quarterly and Jourr.al Of Communication

Journalism Quarterly and Journal Of Communication were selected as the most likely aca-

demic journals to have research articles on magazine design and production, specifically con-

cerning desktop publishing. The Spring 1986 to Summer 1989 issues of /owma/ism Owarfcr/y

and the Winter 1986 through the Spring  1989 issues of the Jowr#a/ a/Commw#I.carl.a" were

studied. Journals published before 1986 were not  included because of the rapid changes in

desktop publishing.

Neither joumal had articles on desktop publishing. JowrmzJ a/ Co/7'i/7'!w#!.c¢fl.o# had no articles

concerning magazines or layout and production. Jowr/ro/I.sin Q!tarfcr/y contained two articles on

design and graphics and two on electronic editing and typesetting, but all pertained to newspa-

pers. Only three articles were clearly magazine-related. One, "Uses and Gratifications Motives as
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Indicators of Magazine Readership"  by Gregg A. Payne and others (Winter 1988) focused on

trade magazines. The second was "Research Activity of Magazine Publishers"  by Thomas

Jacobson (Summer 1988), which summarized the state of magazine research in one sentence-

"most  academic research addresses either magazine content or magazine advertising effects."

The third was "Research About Magazines Appearing in /owrmaJ!.sin gunrfcrfy" by Peter Ger-

1ach (Spring 1987).

The only article that pertained in any way to producing and disthbuting a journal was "Post-

card Questionnaires May Boost Response Rate" by Robert C. Kochersberger, Jr. (Winter 1987),

which explained how to use postcards to increase the rate of questionnaire returns. This study

could be useful if sample copies are sent to the initial mailing list or if direct mailings are used.

2. Questionnaire

A 16-question survey (Fig.1) was sent to 31 organizations ITable 1). Seventeen of the 31 are

state geological surveys or equivalent. A follow-up letter was sent to editors who did not respond

to the first inquiry. Twenty-four editors, including 14 from other geological surveys, returned the

completed questionnaire. Four organizations did not respond and three (all geological surveys)

did not have journals. Information from the returned questionnaires was compiled into five tables

(Tables 2-6). Sample copies of most of the publications were also received and studied.

The questionnaire was sent to organizations that were state agencies or nonprofit organiza-

tions. The organizations were chosen because of similarities to the Kansas Geological Survey,

such as size or geographic location. Many of the organizations have journals of similar content

and size to the one the Survey would be able to produce. They also have similar budget con-

straints. Some have circulations approximately in the same range (1,OcO-3,000) that a Kansas

Geological Survey journal would likely have.
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1. How frequently is your magazine or joumal published?

2. What is the price?    subscription

3. How do you get subscribers?

a) in-house mailing list
b) advertise in other media
c) brochures

d) obtain mailing lists from other organizations
e) other (please specify)

If you were on staff when the publication started, what initial steps were taken to get subscribers?

4. What is the staff size? Please list staff members' titles, responsibilities, and percentage of time
spent on the publication.

5. Articles in your publication are:  technical

6. Contributors are from: inside your organization

nontechnical

outside your organization

7. Do contributors have to meet specific qualifications? Yes (if yes, check below) _  No  _

a) advanced degrees   b) specialists in the field your publication covers   c) other (please specify)

8. Are the articles reviewed?  Yes  _ __            No
If yes, how many reviewers per article?
Reviewers are:  from your organization outside specialists

9. How do you get contributors? If you were on staff when the publication started, what initial
steps were taken to get contributors?

10. On the average, how much does it cost to produce each issue of your publication?

11. What is your press run?

12. How many pages dces your publication average?

13. What paper type and weight do you use?

14. Is the publication all black and white? If color is used, approximately how many pages? Is
color used on the cover? Please be specific about color-is it 2-color, 3-color, or 4-color?

15. Do you use desktop publishing? If so, what hardware and software are used?

16. If you have any other suggestions or problems related to publishing or beginning a journal or
magazine, please include them here.

Person completing questionnaire:
Title:
Organization or agency :

Figure 1. Questionnaire that was sent to 31 government and nonprofit organizations

7



Table 1
Organizations receiving the questionnaire, publication names, and responses

O rganiration                                                               Publication                              Responded

Archaeological  Sceiety of New Jersey
Arizona Bureau of Geology
Arizona Archaeological and Historical Sceiety
Arizona Historical Society
Calif. Division of Mines and Geology
Idaho Historical Sceiety

Illinois State Geological Survey

Indiana Historical Bureau

Iowa State Geological Survey

Kansas State Historical Sceiety

Kansas State Univ. College of Engineering

Kansas University Engineering Department
Kansas Univ. Museum of Natural History

Kansas Wildlife and Parks Department
Kentucky Geological S urvey

Michigan Department of State
Minnesota Archaeological Society

Nebraska Conservation and Survey Division
Nebraska State Historical Sceiety

N. Mexico Bureau of Mines and Min. Res.

North Dakota Geological S urvey
North Dakota State Historical Sceiety

Oklahoma Geological Survey

Oregon Department of Geology
Pennsylvania Geological Survey

South Dakota State Historical Society
Tennessee Archaeological Society

Texas Bureau of Economic Geology

Texas State History Assceiation

Utah Geological and Mineral Survey

West Virginia Geological Survey

Arch. Scx;. of NJ Bulletin
Arizona Geology
Kiva
Arizona History
California Geology
Idaho Ye sterdays

Dcesn't produce a journal
Indiana History Bulletin

Iowa Geology

Kansas History
Kansas State Engineer

Kansas Engineer

Panorama
Kansas Wildlife and Parks
Dcesn't produce a journal
Michigan History
Minnesota Archaeologist
Resource Notes

Nebraska mstory
New Mexico Geology
NDGS Newsletter

North Dakota History
Oklahoma Geology Notes

Oregon Geology
Pennsylvania Geology

South Dakota History
Tennessee Archacologist

Dcesn't produce a journal

Texas Historian

Survey Notes

Mountain State Geology
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Tahle 2
Survey results-fi.cqucncy, pr`ic`e, siibscribers, and  type of drticles

Publication Frequency Price How they get subscribers Type of articles

Archaeological Once or twice a With membership
In-house mailing lis(; word of mouLJi and sale oftoumal aL various ar- Technical andnonLechnical.

Sceie(y of New chaeological nee(ings; announcements in various local/regional
year. (varies).Jersey Bu]]etin hisrorical society publications.

Arizona Gcology Quaterly. U.S.-nocharge;foreign-s(ofpostage. In-house mailing list; mailing lists from olher organizalions (Arizona
60-70% nontechnical;30-409roleehnical.

f:::|38j:*csh#!:%;§i?§eacBi#o?fATmecep}:I;Ca+eRme8::¥i#°Anri(zgo#8i§y

California Geology Monthly.
Subscription: $7.00;

"Core" group of long-(erin subscribers; exchange addresses with other profes-
Technical andnontechnical.

Single copy: S I.00; sioral nomdvertising journals; s(arted as a free 4-page brochure in 1948. Size
No discounts-sold at cos(. and price gradually increased.

Iowa Gcology Annual. No charge. In-house mailing tis(; obtain mailing lists from otJ)er organizations; annoufice
Nontechnical; intended::aoempTglli:ategeology

magazine's availability in other organization's newsletters.

KjLus Engineer £eF±neustualyT(Lpnp1990). Teon:|¥£eul?y:ELsalfuu-mni;singlecopyforothers:$3. Distributed to engineering s(udenLs. faculty, and alumni. Technical andnonleclmical.

Kaus Histry Quarterly. %jtnd###sT;ip(eg.S15singlecopies:sO. In-house mailing lis(; brcohLires; tried ob(aiming mailing lists from other Technical and
organizations, bu( had low success ra(e. nontechnical.

Krfu Sta(e Quaterly(Ck;(be Subscription: se/yr.;nocar(tostudentson
In-house mailing tis(; students sen subscriptions to friends and relatives.

Technical and
Engineer ffih & iny). Campus.

non(eclin]cal.

Kansas Wildlife Six issues per Subscription: $8/yr.; In-house mailing list; adverising in other media's brochures. Technical and
and Parks year. single copy: $2.25. non(echnical.

Kiva (ArizoTiafi#nap##.,#
Quarterly. :i:E#5;?;!.15,

Advertising in other media; brochures; obtain mailing lists from other Technical and
organizations; word of moutl). nonteehnical.

MirmesotoALrchaeologist
Semiannual.

Free .o MinnesotaArehacologicalSceielymemtx=rs.
Advertise in other media; brochures; commercial subscription service. Technical andnoneehnical.

Mounwh S fate
Annual. No charge.

In-house malting lis(; subscription cards and free magazines taken ro
Noneehnical.

g£8gycalovs.XJaey)
meedngs, conferences, presentations. etc.: occasionally sample copies
scm Lo groups, ie. all high school (cachers in sLa(e.

Nlros Newsletter
Semiannual. No charge.

In-house list; mostly word of mouth; sign-up sheets and copies al trade shows Technical and
avorth Datora e(c., started with a few hundred people, card in early issue asking if (hose nonlcchnical.
Geological  Survey) I)col)le wanLcd (o stay on tis(; son( (o some newspapers-some wrote ar(icles.



Table 2 (continued)
Survey results-frc{iucni`y, pric`e, subscribers, :ind type of :irtic`les

Publication Frequency Price How they get subscribers Type of articles

Nebraska History Quarterly.
Subscription: S15(Sacie(yMembership);singlecopy:$3. Brochures; informal me(hods of ge(ting Sacie(y memberships, which Technical and

ineludc subscrip(ion as part of benefit. nonLechnicaJ.

New Mexico
Quarterly.

Subscription: se/yr.; Word of mouth; faculty. s(uden( and sLarf refcrTaJs; regional geological
Technical.

Geology single copy: $2. and mineral socie(y mceLings; renewal leuer with envelope.

North Dakotamstory
Quarterly.

Subscription with SHSNDFi:=E,?!ii?g(,:lcooipni£-:$3.
Brachures. Nontechnical.

Oklahoma Geology Bimonthly. Subscription: $6/yr.; Brochures. Technical and
Notes single copy: S I.50. non(echnical.

Oregon Geology Binonthly.
Subscription: se/yr.S,5/2yrs,.singlecopies:$2.

Word of mouth. Teclinical andDon(echnical.

Panorama Three times peryear. .3:bssacasnEEkwi#e=ubei:ship($20forindividua]s). Brochures; membership includes discoun( on museLrm educational programs Nontechnical.so many pcople join for tha( reason.

PemsylvaniaGeology Binonthly. No charge. inu-ehoshotiu=nTirar:'iEge'v:,#eoran'#liincgTias?L#:eds,i;uthb;;n#,n:;sE;¥ni;c#Lyse Technical andnon(eehnical.

who don'( respond or want off list are deleted.

Reseach No(es Annual (Ongi-
No charge.

In-house mainng tis(; obtain mailing lists from other organizations, eg. The Nontechnical: some
aveb. Con servalon Iully pined as Water Center and the Nebraska Geological Sceie(y; hand ou( reques( forms (echnical re`Arri(ten ro be
and Survey Division) qunrterly). at events. less technical.

South Dckofa Qurmly. i:#i;n#e?:i#y?insT:d:u-
In-house mailing list; brochures; obtain mailing lis( from other organizations, Nontcohnical

History direct promotional mailings; displays a( conferences; press releases. (scholarly).

Surey Notes aJtahGcologicalSurey) Qunrtrly. No charge. In-house mailing lis(; by roquesL Technical andDon(eehnical.

Tenncesce Semiannual. §#:°{¥i%J#r5:8¥On
In-house mailing list; memberships; the association was started among Technical and

Anthropologist professionals and other interes(ed people in the sta(e. non(eehnical.

Texas Historian
Five .imes ayear. S ubscripiion: sO/yr. ;singlecopies:Sl.50. Mos( are members of Junior His(orian Club. Nontechnical.



Table 3
Survey results~st:iff and reviewers

Publication Staff, duties, and percentage of time (based on 40 hr. week aye.) Are articles reviewed?

Archacological?ece#Bou',,Egx
:#oanp£:,::.°Athf;wpevrorunnfjis!ieTpanwu[Sfin;Pr'£iyr¥h:ndj'LLady:ua`jf,:g.P(rN°dou;oeg3#:lne.}n;Providepho.orready

Somewhat-reviewers from i nsideandou(sideorganizadon.

Arizona Geology
Editor and Wri(er-dil, wri(e fca(ores and fillers, forma( (ex(, design layou(, supervise pasLc-lip, printing, andcirc.(3540%).Ed.Assl.-ompilelistsandformat(2%).AIlis(ulraf(,developphotos.mechanicals(10%).ArtistSupervisor-casionalillustrationsanddrafting(3%).ClerkTypist+maintainmailinglis((10%).

By editor. director, and one stal-f8cO108is,.

California Geology Two Associate Gcologists (100%). Editorial Technician (50%). Graphic Artis( (lco%). Two peer reviews (from inside andoutsideorganization).

Iowa Gcology
Edito+<oordinatc article selection process; work w/graphic aris( and authors on illustration; review; edit. proof

By cditw.
#J#8ify:#]o¥a£2:#.tgngBice#k-ce¥:LPp.Sei%jalatari5j]:S#essfgfdpuwbjirca£3fi(ja#(:%v£;.anandillus.,

Krfu Engineer
Editorunganize effor(s (articles, ads. photos) into cohesive whole. collec( articles, arrange meedngs (25%).

By edi(or and an English professor.
Bhu£€ee¥f#i.=v¥ogefi:#in#bgujdv€en`){8w%2£¥n:£C%¥v;egnn;rdesignma8..hyout(3%).Phctomgr.uliree(

Kds History fapi#i££E:dr#.##fa¥n#fag;cr%i£}£m:pr:i:fras#Sio8fi£]ti3e:s#+gs#t#PFu:u¥£7#o%:>s%th#°£;.
Four reviews (aye.) per articles Oyin-houseandoutsidereviewers).

Kansas State Editor; Business Manager; Advertising Sales Representatives; Pho(o Editor; S(aff Writers; Circulation Manager, No.Engineer Adviser; Production Manager; Photographers. (No % given.)

Krfu Wildlife andParks
;:;#:e(L#c%t§Tn::;g#h;e:(a)pr8Z°.);ASsocia[eEdiror(60%);Illustrator(20%);Numerousagencypersonnei

One or (wo reviews per article (in-houseandoutsidereviewers).

Kiva
Editor-Acquire articles; mamge publications. proof; edit; handle correspondence. Assistant Edi(or-assis( editor Two reviews-if lucky (in-houseandoutsidereviewers).

kr°redreuvig::.as(N§:ffa?#:nn.i)CalEditor(OnlypaldpositionLcopyedilprcof.ReviewsEdiior_responsibie for

mrmesotaArehacolodsl Editor: Asscoiate Editor; Production Editor; Five-member editorial board. (No % given.)
By ediwhal troard torreviewLboardiscomposedofachacologists.

Mounrfu SrateOvestVirginia
#£:i#Ldinsdinaonte3Ped#h#er#j(einwgs,;#8S##:8'(¥#]Bhiatsndmrae#ri£*£±.°Lresorsmeeep*f#n8;##SnL.a(:&gr). Four reviews (ave.) per articles ®yin-houseandoutsidereviewers).

Geological Survey) photog.  (10%). Two Draftsmen+most drafung (10% each). I+od.  Assl -opy drafts. make Itek shots (5%).
NcOS Newsletter(NorthDakotaGeologicalSurvey) Editor (also Ass(. Std(e Geologist)J7-8%). Administrative Scoretary-Types and formats allicles (5%).

One or two in-house reviews.Individual geologists-WriLe articles (2%). Draftspcrson~minor draf(ing for some articles (2%).



Tzible 3 (continued)
Siirvey results-stuff and reviewers

Publication Staff, duties, and percentage of time (based on 40 hr. week aye.) Are articles reviewed?

Nebraska mstory EditorJabou( 50%); Assistant Edilor-(ahouL 90%).
Three reviews per article (in-houseandoutsidereviewers).

New Mexico Editor-responsible for everything excepl circulalion records and mailing (40-50% of lime). Assislancc from Three reviewers per article on (heaverage(onein-houseandtwooutsidereviewers).

GcO108y drafting depellmen( with peel coats for color separation.

Noth Dakota Managing Editor-dit joLrmal and newsleLLer, including book reviews (50%); Curator of Education|roof, Usually one outside reviewer;
Hisrory review (13%); Assistantiroohead, secretarial tasks, such as le(ters, mailing of publications, elc. ( 13%). sometimes in-house also.

Oklahoma GeologyNotes Gcologis(/Edi(orLlechnical edi(ing of text and figures; offer advice and sugges(ions (5%). Assistan( Edi(or- Some articles reviewed and some

f;:;mE::;:;[38}#laniclesandnewsitems;overseeandassis(inpreduetion(30%).Publicatiousclerk+ypeand
aren'L; number of reviewers vary(In-houseandoutsidereviewers).

Chegon Gcology Pubnca(ion ManagerJ20%); Editor Librarian|40%); Two Cartographers+5 %). Number of  reviews varies(in-houseandoutsidereviewers).

Parorrm Editor (I )ipesetting and production on Macintosh (20%). Editor (2)J5%). KU Universi(y Relations provides No.editorial. design. .and photography assistance.

Permsylvania Cocdilor (also SLirvey Director and Std(e Geologis()J5 %). Co-editor  (also Gcologis( Supervisor of Editing
One ro three reviews per article.Geology Section)I 15-20%). Car(ographic Supervisorulraf( iuustrations (5-10%).

Reseacli Notes0{ebrahaComs. andSLLrveyDivision) Editor-di( and whte  (10-15%). Secretary-secretarial plus some whting (no % given). Adminismtive gneyvie#£yhfi#£raairnedad¥uee;reviewedbydirector.AssistanlThelp with editing and `witing (ro % given).

South DckoraHistry Dir. of Pub. Programutcquisition. budge| edi(, design, layou( (75%). Ass(. Ed.-research, edi(, layou| corTe- One or two  reviews per
spondence (75%). Ed. Ass|apho(o scalth. write short fea(ures, postal-record keeping, some correspondence. ardcledepending on topic
copyrigh( paperwok (25%). Editorial Ptoofreaderiroofroad galleys, proofs. and blue lines, indexing ( 15%). (outside reviewers).

Surey Notes aJthGcologicalSLLrvey) Edieor|13%); TypesetterL|9%); Graphic AnisL+ 15 %); Three cartographers+3%).
One to two reviews per paper!uuS£]%:yr?v-jt::s)Tdaccasionally

TennesseeAnfropologis' EditorL|50%);  Secretary|50%). Cine to three reviews per article(in-houseandoutsidereviewers).

Texas Historian Editor+15%-20%). Number of reviews varies (in-houseandoutsidereviewers).



Table 4
Survey resultsriontributors

Pul}lication Contributors Contributors' qualirications How they get contributors

Archaeological Society of In-house and outside No specific qualifications required.
Encourage members ro submit. Call on certain people (o
write. Encourage ihose who presen(ed good papers a( SLa(e

New Jersey Bulletin organization. meetings ro submit for publication.

Arizona Geology
In-house and ou[side organi-:au£#Ceplonlysolicited

Speeialisl in field or solicited by Survey Solici. manuscripts from individuals conducting geologic
direc(or or editor. research or engaged in gcologic projects in Arizona.

California Gcolog y
In-house and outsideorganization. No specific qualifications required.

Solicited; paid ads in newspapers and magazines did not bring
in expec(ed results; staff members originally required to
submi( articles on projects.

Iowa Geology In-house; two exceptions incaseofjoin(authorship. Specialist in field.
Suggestions soljci(ed from s(aff and screened by section
supervisors, editor, and graphic artis(; editor & graphic artisL
work closely with authors.

X± Engineer In-house and outsideorganization. No specific qualificalons required. SLuden( volunners.

Kansas Hisrory 2?o#ffut°5ufdi##u#-f.state. No specific qualification required. Don'l solici( excep( for specific topics, manuscripts sent in
unsoticited. Currently joLrmal rl]led for two years.

REusas State Engineer In-house. Ability [o \whte on (opics of in(eres[ tocollegeengineeringstudents. Volun(eers; if necessary, would Lise rna(erials from o(her
publications, puts ads in their magazine, and ask professors
and adminism(ors to `hrrite ar(icles.

KaiRE Wildlife and In-house and outside No specific qualifications required. Writers qLiery or magazine requests specific articles.
Parks organizalon.

KiyahArizrfut#8:%tfyt In-house and outsideorganizalon.
No specific qualifications required. Aricles sen( in uusolicited; rarely solici(.

Mirmesota Anehaelogis(
In-hour and outside No specific qualifications excep( abili(y to

Solicit and twist arms.organization. whte factun] stories.

Mounwh State Geology(W.Va.GeologicalSurvey) In-house. No specific qualifications required. Ar(icles are volunteered or assigned.

NDGS Newsleller (NorthDakotaGeologicalSurvey) In-house and very
No specific qualiricaLions required.

Editor asks sLafr (o write articles and orLcn sLiggcsLs Lopics;
cecasional]y outside editor wri(es lA of ar(icles; some unsoliciled outside articles
organization. received: ini(ial arliclcs-Survey staff mc( and agreed on.



Table 4 (coli(inued)
Survey resultsrion{ribii[ors

Publication Contributors Contributors' qualifications How they get contributors

Nebraska History
In-house and outsideorganization.

No specific qualirica[ions required.
Sceiely members; graduate history s.udenls and history
deparmem facully members; authors not paid but Oroo
annual awal.d given for best article.

New Mexico Gcology In-house and outside
Specialist in field.

Word of mouLh; facul(y, studen(, and staff referrals; regional
organizaLion. geological and mineral socie(y nee(ings.

Noth rmora History Outs ide organhation. No specific qualifications required. A(tend conferences (o lceate appropriate papers; talk to
scholars within the slate.

Okthoma Geology Notes In-house and outsideorganization.
Specialist in rield.

Requests to staff; occasionally send form-le(tor requests for
contributions (o college gcoscience deparments and other
state surveys.

oregon Geology In-house and outsideorganization. No specific qualificadons required. I.oLs of encouragemenl

Palrorama
M#yorEBP=hE####pmus

Science-wriing skins. Requests made by editor+make personal contacts for
contributions and gel a few volunteers.

Permsylvania Gcolngy In-house (mostly) andoutsideonganha(ion. Depends on nanire of article.
Mos( ar(ic]es are volun(eered, bu( some are solici(ed. In first
issue. direc(or wrote lead article explaining na(ore of magazine
and stated outside contributors were welcome.

Research Notes (Nebraska
:nu-ts¥d¥O£9iroirg#nand No specific qualifications required.

Ge( story idcas from Survey's "projecl notebook," which de-
Conservation and Surey scribes culTent survey projects; most of the articles are wri((en
Division) by (he editor and editorial staff.

South rmota History Outside organ ization. No specific qualificalons required.
Ge( to know pcople and their work; go (o conferences, listen
(o papers, etc.; ini(ially, requests sent to state historians; also
profs. asked ro recommend good graduate papers or theses.

Surey Notes OwlGedogicalSurey)
In-house. No specific qualifications required. Assigned by managemem eeam.

Termessee An thropologis( In-hour and outside
No specifro qualifications required.

Encourage students and professionals in state to wri(e abou(
organization. theIT research; Iniually encouraged new members Lo `mte

articles.

Texas Historian Members of tJie JuniorHistorianorganiza(ion.
Members. Ar(icles are submi(led in writing con(es(.



Table 5
Survey resultsriost, press run, number of pages, piipcr, {`iid color

Pul)lica'ion Press run Avercaogpeyc(0SS)tper Average no. ofPages Paper type and weight Color

ifrohacologjcal Sacieiy ofNJBulletin 500 4.00 i£Lr¥#y72gro°rw8nopages). 60#. Black and white.

Arizona Geology 5.000(4'100onmailinglis()
.265 12 80# while Shasla dull. Black and wliite.

Califonia Gcology 18,OcO .19 24 70# s(cek, #2 glossy.
2-color cover with some 2-colorinside;otherwise,blackandwhi(e.

Iowa Gcology 6,000 I.00 28(6nI 9") Coated (wo sides, 80# white # 1eTuneltext. 4-color cover and throughou(.

Kansas Enginca 2,000-2.500 .80 20 Coated. 2-color cover and throughout

Kansas usrory 4joo-5qu I.50 50 Cover-100# glass/vanished 4{olor cover or dunlone;
Inside~ flat gloss. black and white inside.

Kansas State Engineer 23cO
Cost was down withi#96?#cY./O##3).

8 or 12 80# glossy.
Black and white unless ndver(iser paysforsomecolor.

Kansas Wimife and Pall[s 48,000 .85 45 Javelin 70# offseL 4-color cover and throughout excep(12-pageone{olorcentersection.

Kjva (Arizona Afchacological
1200 I.93 80-96 60# or 70# white; vanished cover. Color on cover only-2color

and Histored Sceiety) ink with silk screened shades.

hfrosoto Archacologis( 500 2.00 50cO NO, given. Usually black and while.

Mountain State Geology 5.000 .90 48 70# Wedgewood. coated 2{olor cover: occasional color inside
(W. Va. Geological Sur`/ey) embossed. but usually black and while.

NODS Newsletter a{orthDakotaGcologicalSurvey) 2.500 (I.875 onmailinglist)
.52 3040 Mimeo paper. Black and white.



Table 5 (continued)
Survey resultsutost, press run, number of pages, pnper, and color

Publication Press run Avercaogpeyc(OSS)Iper Average no. ofPages Paper type and weight Color

Netmska History 4,800 I.70 50
10 pL Caroline coated cover 4-color cover; usually black and white
60# Paloma malts. inside, cocasionally color.

New Mexico Gcology
I,400 + reprintspuehased(circ.abou(I,6cO)

I.30 24 70# mountie matte.
2-color (black and PMS 320) fronlandhackandsomeinside.UsescreensandpaLLemsinpfaceofcolor.

North Dckoto History I.850 I.60 40
60# tex( hid finish; plarming toSFTotog:e¥Eaj:tj#rrforbetter

Black-and-white cover with a fieldcover;blackandwhi(einside.

Okthorm Geology Notes I,8cO .70 44 70# white enameled book stcek.
2-color cover; usually black and white

(6" I 9") inside; cecasionally color.

Ougon Geology 3250 .62 24
60# white mane conled offset boahPaper. Black and white.

Pan- 2,000 .30-.40 6-8 White glass coated offse( 70# 2-color cover with black and white
bock. text and photas.

Pcrmsylvanin Gcolngy 6,000
16 p.-.29

16or  32
White Kromecote cover. C-I -5, 2 PMS colors on cover; inside blackwithonePMScolorfromcover.32 p.-.425 10 pL or equiv. Inside Old Forge

(6" I 9") coated offse(. white.  70# or eqiv.

Reseach Notes(Not)raskaConservation andSureyDivisin)
I.050 I.00 20-25 yrfutaegedu]l;80"over;7o# 4<olor cover, black and white inside.

South Thta mstry 2.6cO %:;?:98(toTB§%) 96-loo 60# made.
Cover varies from 2- to 5-color de-pendingonartandavailableS;insideupto3¢olor(usuallyblack&white).

Surey Nctes aJthGeologicalSprey) 4jco .45 16-28 60# white Patina rna(te. 4-color cover; black and whi(e inside.

TennesseeAnfropologist 400 I.25-1.50 90 65# cover stock; 703 offse( inside. Black and white.

Texas Historian 2,200 .90 32 NO, given. Black and white.



Table 6
Survey resul[sulesk(op publishing and commen(s

Publication Desktop publishing Comments and suggestions

Archaeological Society of Framemaker package on a Sun Extremely satisfying in the end bu. a lol of work; publishing makes a lasting conulbution; they encour-
NJ Bullein micro. age both professional archaeologists and avceaLional archaeologists, which works well.

Arizona Geology E¥r¥#in|&].€oEffwu£;:Cwapofiner.fec(4.2;WcaverGraphics.
star( small (8-12 p.); if charge, give first one or so free; charge foreign mailing cos(; ge( bids from
several printers. Develop mailing lisl from published membership lists (GSA, stale societies. science
teacher assac., geoscience pro fs., etc.). Send free sub. to stare legis,; in-house. not outside, mailing list

Califonia Gcology No. Maintain stric( deadlines on all aspects: review, edii, and layouL

Iowa Geology No.

Kansas Engineer srmoftww#:wAREppRE#=Pant%hpage.Maker. Kansas Engineer funded primarily by adv.; difficul( to obtain so, if tise ndv., recommends using a
national ngen(; second bigges( problem+meeting deadlines. Takes abou( (wice as long as anticipated.

KaiRE History
No, bu( sends material to pubHsheroncomputerdick. Estabtish a se( design and format for (he publication and have a s(a(ed publication editorial policy:

advertising and promoing jolmal (particularly before i( starts) is imporfu(; with desktop publishing,
need someone who knows the system beforehand.

Krfu State Enginer
Zenith 386 with Hewlet(-Packard#twrfe::?#|%#PEriE:btehiTsher.

Kaus Wildlife andParks No.

Klva (Arizom Ardchixx>#;igtyrHistorical
No.

Mn"rm Archaeologist Personal coniputer and laser printer.
Pay as many people as possit)lexpublication by volunteers is an onerous task; be liberal with re-
aponse times for authors; amnge scheduling (if possible so i( doesn'( interfere with pcople's rield
tlme (ie. so authors aren'( in the field when you need galleys from them).

Mountain State Geology llardware: IBM P5# model 80 :gqpng,#v#:hffi##]#di€nehae:ea]soTsog:unetsfo:onpej¥s:%t:erswepx#kTa##+nekfy::;bn;.Ov. Virgivia Geological Software: WordPerfec I PageMaker,
Surey) Imagedi| Mjcrosof( Windows. ties. where to get help. eto.; this sets down the ground rules and answers a lot of questions righ( off.

NODS NewsletteratoTthDakotaGeologicalSurvey)
W°o.rbrfe#°ecc,o5Tg.ilewith



Table 6 (continued)
Survey resiil[sulcsk(op publishing and comtnen(s

Publication Desktop publishing Comments and suggestions

Nebraska History No.

New Mexico Geology
No;  lext is sent lo press as compu(crfilescodedforphotose[ter;allofauth-ors'finalfiguresarecamera-ready.

North Dakota msrory No, bu( plan to in the next (wo years.

Cunoma Geology Notes
No, bu( are ge(ting a Macin(osh II-cx;a+:+e#:.Mjcrosof(Word4.oand

Have had problems acquiring fcalure articles and cover pie(ores and need more Sunrey staff and inpu(.

Chegon Gcology FBordb#jELsvtaennen#fit%#w¥£eTan
Always in crisis with magazine; sometimes have trouble filling i(. bu( (ha( drives staff to innovative
solutions tha( make the lnagazine more interesting; casiest issues are the ones witJi long articles. bu(
those are dullest for readers.

Pa"- Macintosh SE with Microsoft Word Changing ro desktop publishing hasn'( saved much money and has made editor the typese(ter so didn'(
and Pagemaker; photo-ready printou(producedonLirotroniclaserprinter.

%::ouLm£'tibo:`sJ;i:o#q=sck8==wji%(icn#r3¥,eftd*gn]#:!v8£|###frsahueei;sS:ifi##::Frog.

Peus ylvania Geology ?o:,iu!,:!m:g:to##:#?:¥=w
Reseach Notes

No.
When started, good response from outside Survey, bu( some inside complaints about length of time

aUchraska Ouservation spen(; wanted rescarch staff to whte bLil no( many did: ed. staff ended Lip writing; run tis( of new pubs
and Surey Division) and hack selected publications on topics refaled (o articles; some issues on one topic ( eg. drough().

South Dakotamstry No, bu( use Display\whte 4 wordXREi%sanfiqlessuFopr]¥#teiwgi.th
#::[]iy££F#T##hs.urerobulldtimeintotheseheduleforinsuTingiwhothindesignandprinting

Surey Nous aJtahGedogicalSurey) No, but use Ventura software and IIP Decide pufpose; detemine readership; rough-ou( beginning budget do firs. (wo issues before releasing
Iaseje( 500+ for lower quality firs( Oave backup ideas and filler so you don'( have to scramble on the second); codify so contributors,
publications. e(c. know what ro expect; ge( a masthead, page foma(, illus., and review rules, etc.

Term-Anthropologis( IIardware: IBM Diaplay Writer; You are going to have to work very hard getting people to contribute quality articles unless there is a
Software: Tex-pac; camera-rcady need for your publication in you area; Use personal contacts to ge( `hrfuers (o finish anjcles or reseach
copy; printed by off-set iuus.-PMTs. tha( will result in articles.

Texas Historian No, bul aricles are ediied on acompu[er.



3. Audience and circulation

Information about audience and circulation came from several sources. First, questionnaire

respondents provided production numbers and insight into how they get subscribers. Responses

to the question "how do you get subscribers?" fit into 11 categories (Table 7).

Table 7
Questionnaire respondent's replies to the question "How do you get subscribers?"

(The number of responses exceeds the number of respondents because several
respondents listed more than one method.)

Method used to get subscribers
No. of respondents
using this method

In-house mailing lists

Publication comes with organization membership or university department
Brochures

Used mailing lists from other organizations or exchanged addresses
Word of mouth
Displays, sales, handouts, etc. at meetings and conferences
Advertise in other publications, newsletters, or other media
Free copies with renewal letters or update renewal letters
By request or referrals
Direct promotional mailings

Commercial subscription service

Second, data on a number of organizations that could provide names of potential subscribers

or could announce the availability of Gco/og!.c Ka#sas in a newsletter were obtained. Each of the

organizations fit into one of the following categories:

1 ) professional organizations

2) geology faculties and students at Kansas universities

3) environmental and educational organizations

4) libraries
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P rofessional societies and organizations

Several professional organizations with available membership lists or mailing lists containing

names of potential subscribers were found. The Kansas Geological Survey already maintains a

mailing list for its publications that contains about 1,500 names. The list includes a variety of

people and organizations, such as geologists, politicians, libraries, other state surveys, and

nonscientists. The Survey' s mailing list, however, is not comprehensive. Other than specific

organizations, such as state agencies, or office holders, such as state administrators, nanes have

been added to the list randomly upon request. Some names of people who have purchased Sur-

vey publications also have been added. Potential readers, including many Kansas geologists and

teachers, do not appear on the list.

Other professional geologic organizations also maintain membership lists that could be used.

Most of the active geologists in the state belong to one or more of three organizations-the

Kansas Geological Society (a private organization not related to the Survey), the Geological

Society of America (GSA), and the American Association of Petroleum Geologists (AAPG). All

three have published membership lists (see Table 8 for membership numbers). Both GSA and

AAPG are national organizations, but nanes of Kansas members can be easily identified. By

eliminating duplicate addresses from the Kansas Geological Survey, GSA, and AAPG mailing

lists, a list of most of the state's geologists and related professionals could be compiled.

Table 8
Number of people on available membership lists from professional organizations

Organization                                                        Number of members

Kansas Geological sceiety                                 1,168 (includes 725 Kansans. Of the remaining
443 members, 348 are from Okla.
(142), Colo. (135), Tx. (59), and Mo. (12).

Geological society of America                           111 Kansas members (not including Kansas
Geological Survey staff members)

Am. Assoc. of petroleum Geol.                           708 (as of 1986)

TOTAL                                                                  1,987 (likely to have many duplications)
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University geology faculties and students

Data on university geology departments in Kansas were obtained from the American Geo-

logical Institute (AGI). A 1987-1988 survey by AGI showed 80 gcology faculty members and

302 students in seven geology departments at Kansas universities and colleges. Lists of faculty

and students can be obtained from each department.

Environmental and educational organizations

A four-question survey was mailed or telephone calls were made to 17 organizations request-

ing information on the availability of their mailing list or space for announcement of the availa-

bility of Gco/ogi.c Ka#sas. The organizations that were chosen had mailing lists or membership

lists containing names of people who would have an interest in Kansas, geology, and the envi-

ronment. The following questions were asked:

1 ) Does your newsletter have space available for announcement of publications from other

organizations?

2) Do you have a mailing list that you are willing to lend, exchange, or rent?

3) If your mailing list is for rent, what is the cost per hundred?

4) If your mailing list is available, or if you do have space available in your newsletter, how

many people are on your mailing list or belong to your organization?

Fourteen of 17 questionnaires were completed. The results are shown in Table 9.

Information on contacting primary- and secondary-education teachers, librarians, and admin-

istrators was obtained from the Kansas State Department of Education. The Department sends

regular mailings to different groups, including teachers, principals, school librarians, and super-

intendents, and it would be willing to include information about the joumal's availability. The

list of teachers contains 16,OcO names. This is the same list of people who would receive the

Kansas Department of Wildlife and Parks newsletter (see Table 9).

Libraries

Information on state libraries was obtained from the Amen.cfl# LI.brclry Di.rccfory. The direc-

tory lists addresses for 306 public libraries, 22 four-year college libraries, and 19 two-year

college libraries in Kansas.
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Table 9
Responses to Tmiling tis( and newsle((er survey.

organization                               Responded             Naev¥:[]aei`,:I                   Ma:i:iragb::St           neNwusTe#err::°onw#[ai:icne:V]:st

Dillon Nature Center

Extension 4-H Youth Programs

Kansas Assce. of Biology Teachers

Kansas Assce. of Conservation

Kansas Assac. of Teachers of Science

Ks. Council for Geographic Education
Kansas Dept. of Wildlife and Parks
-Educational list

Kansas Historical Sceiety

Kansas Natural Resource Council

Kansas NEA

Kansas Rural Center

Kansas Wildlife Federation
National Audobon Society
-West  Central Regional Office

The Land Institute

Univ. of Ks. Natural History Museum
University Press of Kansas
-Natural science, natural history,

geology and geography list
Wildwood Outdoor Education Center

TOTAL

No

Yes

Yes

Yes

No

n/a

No
Yes (limited space)

Yes (limited space)

Yes

Yes

Yes

Yes
n/a

n/a

NO                                                 I,000

Yes                                                        170

Yes (exchange)                    not given

Yes (lend)                              not given

n/a                                                 n/a

No (developing)                            n/a
No                                              16,000

No                                         not given

Yes (lendtoost of labels)            8cO

No                                         not given

Yes (rent-$2/loo)                    950

No

Yes (exchange)
Yes (exchange)

n/a n/a

29,02()*

*lists include  some duplication

n/:` = no( applicable



4. Printing Costs

Questionnaire respondents provided the average cost and press run of their publication per

issue. Based on these data, the average cost-per-copy for each publication was computed (Table

5). Respondents also supplied information on number of pages, paper type and weight, and color

(Table 5) and indicated whether desktop publishing was used (Table 6).

In addition, printing costs were requested from the University of Kansas Printing Service.

The following specifications were given for a 32-page publication:

Finished size: 8.5" x  11"

Signatures: two 16-page signatures, self-cover

Paper type: White dull-coated offset

Substance: Book 70 lb.

Halftones: 8

Binding: Saddlestitch

Customer furnishes Mac disk. Tinting Service will provide camera-ready copy produced on

its Linotronic.

Estimates were obtained for three different color combinations and three different press runs

for each of those combinations (Table 10).
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Table 10
Estimates from the University of Kansas Printing Service for a self-cover, 32-page,

8.5" x 11 " publication. (The number in parentheses is cost per copy.)

Color combination                  Cost for 2,000          Cost for 5,000             Cost for 8,000

Option 1
signature 1 :
black front and back
signature 2:
2-color front, black back

Option 2
2-color throughout

Option 3
signature 1 :
black front, black back
signature 2:
4-color front, black back

$1937.84 (.97)            $3316.53 (.66)                $4695.23 (.59)

$2524.99 (1.26)            $4129.29 (.83)               $5733.58   (.72)

$2488.20 (1.24)            $4cO7.37 (.80)                $5526.53 (.69)

24



Recommendations

Many factors must be considered before production of a journal begins. How much staff

time will be required and production cost, although important issues, are not the only considera-

tions. For a joumal to be successful, decisions about format, subscription rate, circulation, pub-

licity, contributors, and editorial policy have to be made. Following are observations and recom-

mendations based on the findings in this study.

Staff

Estimated total staff time required is approximately 80 to 90 percent of one full-time

person' s job. This, however, would be divided among several people, with the editor of the

journal getting the bulk of the responsibility at 50 to 60 percent of full time (see prospectus). The

estimate is based on responses to the survey question "What is the staff size? Please list staff

members' titles, responsibilities, and percentage of time spent on the publication."

Responses of three geological surveys with quarterly journals of similar size and formats to

Goo/og}.c Kcz#sczs were used to make the estimate (Table 11). The percentages of time (based on

a 40 hour week) allocated to publication duties by each staff member were added to give full-

time equivalencies ( 100%). For example,150% translates to one and one-half full-time person.

The three journals have similar contents-all were produced by state geological surveys-and

have about the same average number of pages. The journals are Ar!.zo#a Gco/ogy, IVcw Mcxl.co

Gco/ogy, and Swrvey IVofcs, produced by the Utah Geological and Mineral Survey.

The respondents' estimated percentages of time spent on the joumal are likely to vary based

on their interpretations of the question. Some respondents were more thorough in including

duties than others. In particular, some included time spent on circulation and mailing lists while

others didn't. Also, the length and complexity of text, illustrations, and the design of the publica-

tions vary. Therefore, only a rough estimate can be made based on these responses.

The estimate for Gco/ogi.c Ka#sas of 80 to 90 percent was made because it includes circula-

tions (which all but Arl.zo#¢ Gco/ogy did not include) and because it is based on a 32-page
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joumal; more pages than the three journals have that were chosen for comparison.

Table 11

Percentage of a full-time persons time spent on quarterly journals similar in size and content to
Geologic Kansas

Publication                                                 Eemr:eenqt:Egvea?efnfcu;I-                    number of pages

Arizona Geology                                                             65                                                     12

New Mexico Geology                                                  50                                                  24
Survey Notes                                                                     40                                                      16-28

Content

I would recommend that a quarterly journal with technical and nontechnical articles be pub-

lished by the Survey in order to provide information for several publics, both technical and non-

technical. A journal with only technical articles would have a limited audience in Kansas. Al-

though more than 1,OcO geologists are active in the state, many are petroleum geologists; their

interests are often limited to that field. Other areas, such as water and geochemistry, have a

limited technical audience although research in those areas is important and should be made

available. Nontechnical articles in those fields of study, however, would be appropriate for a

wider range of people interested in their environment but lacking technical knowledge. A totally

nontechnical journal would serve as large an audience as a combined journal, but technical

information that has been gathered, but not published, could remain inaccessible or unknown.

Articles, both technical and nontechnical, should be on a variety of subjects and should

cover different areas of the state. Several different topics should be covered in each issue.

Format and design

The dummy joumal included in this project illustrates possible formatting and design for a

Kansas Geological Survey quarterly joumal. Such a journal should contain interesting articles

with illustrations to enhance the text; many scientific concepts can be more easily explained with

26



illustrations, and photographs help the reader conceptualize the state's geology. A standard

format should be established before work on the first issue begins.

Printing costs obtained from the University of Kansas Printing Service indicate, as expected,

that the cost of printing increases as more color is added (Table 10). Color, however, can make a

publication more appealing and illustrations more interesting and sometimes more understand-

able. Use of some color is recommended. The cost estimates show that adding two-color to one

form of one signature (eight pages) is the cheapest. Adding four-color to one form is next in cost,

and adding two-color to all four forms is the most expensive.

A four-color cover would cost about $500 more than a two-color cover for 2,OcO copies but

could make the journal more attractive to a potential audience. Having a color cover (front and

back) on a self-cover publication would also allow for color on six inside pages because they are

in the same printing form. Increased cost for additional color negatives would be only about $8

Per Page.

Subscription rate

Although the purpose of the journal is to provide information, not to make a profit, charging

a minimal subscription rate would help defray printing and distribution costs. For an organization

on a tight budget, this may be the only way to finance a joumal. Of the 24 respondents to the

questionnaire, 16 charge for their joumals or include it as part of a paid membership (Table 2).

Of the eight that offered subscriptions that were not based on membership, five charged $6, one

charged $7, one $8, and one $15. The price of single copies ranged from $1 to $5. Based on

these findings, a subscription price of $6 and a single-copy price of $2 are recommended.

Circulation (mailing list)

The success of a journal is based as much on the ability to attract an audience and to main-

tain a current mailing list as on design and format. Initial attempts to find interested subscribers

are critical. Several methods can be used to reach a potential audience, including informing

people who buy other Survey publications about the joumal's availability; using other organiza-

tions' membership lists and mailing lists; placing announcements in other organizations ' newslet-
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ters; press releases; and providing brochures and order subscription forms at meetings and

presentations. Several of the respondents to the questionnaire advertised in other media. How-

ever, in the Survey's case, the result may not be worth the expense of advertising. Many inter-

ested people will be reached through other means.

Obtaining as many names of potential subscribers as possible is important, especially before

the first issue is published. Information gathered about potential membership lists, mailing lists,

newsletters for announcing availability of a journal, and state libraries revealed that more than

33,000 names are on available address lists or mailing lists for newsletters that could be used to

promote the journal. Some of those names, however, are duplicates. Determining the number of

duplications at this point is impossible, but at least 20,000 of those names (16,000 are teachers)

would not be duplicates. Of the 33,000 names, about 7,300 (minus duplications) are on member-

ship lists or mailing lists that could be rented, exchanged or borrowed. The others are on lists to

receive newsletters that would potentially have space to promote the journal.

Once a mailing list for the journal is created, it must be maintained and updated. This is as

important as editorial policies and decisions in making the journal successful and cost effective.

Promoting a journal

Promoting the journal before it is produced is important in order to determine audience size,

thus the press run and cost. Announcing the availability of the journal in newsletters with instruc-

tions on where to write or call for more information would help determine that number. Sending

fliers to people on mailing lists would have the same effect. Promotional information should be

the same quality as the journal and should be well-designed. Sending free copies of the first issue

to potential subscribers, particularly those on the current Survey mailing list, would also pique

interest, although that would be more expensive. An order form for a subscription should be in-

cluded with promotional materials. Even after a journal has begun publication, promotion should

continue, although not on such a large scale.
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Contributors

One of the most frequent comments by the questionnaire respondents was that they had

problems getting contributions, particularly from noneditorial staff members. Many staff mem-

bers have little incentive to spend time on articles for an in-house journal that is not as prestig-

ious as outside publications. However, research that is seldom published or preliminary findings

could be published with a little extra effort. This would benefit both the author, who would have

another reference, and the readers, who would have more information. Probably the easiest way

to get staff members to conthbute information would be for the editorial staff to help mold infor-

mation into a publishable form.

Some data collected by Survey staff members is never published or takes years to get into

final form. Staff members could be required to present preliminary findings after a certain length

of time, such as one year, or be required to publish summaries of presentations or poster sessions

that would otherwise not be published. In that way, more of the information collected by the

Survey would become available to the public. Such a requirement, however, would have to be

made and enforced by the Survey's administration.

Nontechnical articles could be solicited from noneditorial staff members in their areas of

interest. Articles could also be written by the editorial staff or as a joint effort between an edito-

rial staff member and a staff scientist. Another source of nontechnical stories is technical articles

rewritten in nontechnical terms. This could be done by an editorial staff member and checked by

the original author.

Working with authors would be easier if specific written guidelines were provided to state

manuscript and illustration specifications, editorial policy, and style requirements.

Summary

Producing a journal at the Kansas Geological Survey would provide information for Kan-

sans and other interested people on the state's natural resources. It would be an outlet for infor-

mation that normally would not be published and would not be easily accessible to the public. It
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would also provide a centralized place to explain Survey research and announce publications.

Whether ajoumal would be successful depends on the amount of time the staff, both edito-

rial and scientific, could devote to it and the financial and moral support it would receive from

the administrative staff.
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Specifications for the dummy journal

A dummy copy was created using desktop pubnshing on an Apple Macintosh computer. The

listed software was used: Microsoft Word and Aldus PageMaker. Some of the illustrations were

originally created using Adobe Illustrator.

Specirlcations

Trim size:  8.5" x  11"

Type of Paper: white dull-coated offset

Internal spacing:

between columns:  1 pica for three column pages,1.5 picas for 2 column pages

between adjacent illustrations:  1 pica

between illustrations and captions: .5 pica

between captions and body copy:  1.5 picas

Folios: page numbers, journal name, and issue date

Rules and borders: .5 point niles used to offset abstracts in technical articles and in running

heads;  1 point rule boxes for illustrations.

Width of body copy columns: All technical articles and departments are two column with 21 -

pica columns. Nontechnical articles are three column with 14-pica columns.

Cover treatment: The four-color front cover has a logo ¢ournal's name), issue date, and issue

number and volume at the top. A color photograph is featured.

Typography:

Body copy: 10-point Times

Heads:  18-point Times for technical ar(icles, 48-point Times for nontechnical articles and,

24~point Times for departments.

Subheads:  12-point Times with 12-point leading

Running heads at the beginning of each technical article:  14-point Times

Captions: 9-point Times, small caps
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Prospectus

`7`lhal` .is Geologic Kansas

GcoJogi.c Kausas is a quarterly journal designed to provide both technical and nontechnical

information about the geology and physical environment of Kansas. It is produced by the Kansas

Geological Survey, a research division of the University of Kansas, and is directed toward both

the professional scientist and the informed and interested nonscientist.

Audience

The audience will include both scientists and nonscientists. Although the journal provides

nontechnical articles, a basic understanding and interest in the gcologic environment by readers

is assumed. Because the journal is Kansas specific, readership will be generally limited to the

state, although it may also be of interest to out-of-state people in industries, such as oil and gas,

who do work in Kansas.

Competition

No magazine or journal exists that covers only the geologic environment of Kansas. Techni-

cal contributors to Gco/ogi.c Kausas publish their research in a variety of other publications, such

as Geology , Geological Society Of Anerica Bulletin, Oil and Gas Jourrral, American Association

Of Petroleurr. Geologists Bulletin, Geopkysics , arid Journnl Of Geokydrology. Howevcl, Geologic

Kousur dces not compete with these publications because of the types of articles it publishes,

concentrating on specialized Kansas-specific articles and preliminary research. The closest

competitor is The rrausacr!.our a/ ffoc Kauras Acdemy a/Sci.cncc, which includes technical ar-

ticles on different sciences, including geology, geography, and biology, from academic scientists

around the state. Gco/ogl.c Kamfas is also directed toward a nontechnical audience that is inter-

ested in Kansas-specific articles, such as Kansas geologists and earth-science teacher;. No

journals exist that compete directly with Gco/ogi.c Kausur's nontechnical articles.
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Goo/ogz.c Kansas's content: articles and departments

Technical articles will include short researeh articles, abbreviated versions of theses and

papers,  preliminary studies, and papers from Survey guidebooks and symposiums. Nontechnical

articles will include feature articles on Kansas geology and reports on Survey research. Each

issue contains two or three technical articles, two or three nontechnical articles, and regular

departments. Three regular departments will be included in each issue. They are "GK Abstracts,"

which includes several abstracts from articles or presentations that appear in other journals, such

as the American Association Of Petroleum Geologist s B ulletin., "GK Geologic Site." which

features an interesting Kansas geologic site; and "GK New and related publications."

Ideas for technical articles

1. "Notes on the class Arachnida from the quarries at Hamilton, Kansas" by Johna Hanson,

Thomas E. Bridge, and Royal H. Mapes This paper, published in the Survey guidebook,

Regional geology and paleor[Iology Of Upper Paleozoic Hamilton quarry area in southeastern

Kc[usas, is one of 35 papers published in this guidebook on the Hamilton Quany region, an

area rich in marine and terrestrial fossils.

2. "Major magnetic features in Kansas and their possible geologic significance" by Harold

Yarger. One of 27 papers in Survey bulletin Gcapdysl.cs a/Kausas, this article describes

findings from magnetic research in Kansas and features maps of collected data.

3. "Seismic-reflection study in Rice County, Kansas" by Nelda L. Reohl, Ralph W. Knapp, and

K. David Newell. This paper, from GcopAysl.cs I.n Kansas, discusses the results of seismic-

reflection work used to help determine the underground geology in an area of Rice County.

Seismic profiles are included.

4. "Determination of groundwater recharge for sites in the Great Bend Prairie Region of Kansas"

by Geoffrey R. Coble. This article would be an abbreviated version of Coble's master' s

degree thesis.

5. "Remote sensing and geophysical investigations of glacial buried valleys in nor[heastem

Kansas" by J. Denne, H. Yarger, P. A. Macfarlane, R. Knapp, M. Sophocleous, J. Lucas, and
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Don Steeples. This article describes the remote sensing and geophysical techniques used in the

study and several case studies.

6. "Revelation of small features in Kansas cyclothems using high-resolution reflection seismol-

ogy" by Ralph Knapp. This paper in the Survey subsurface geology series Scdi.mcnfary mode/-

I.ng.. compztrcr si.mzt/afi.on o/dcposz.fi.one/ scquenccs gives information on how to use seismic-

reflection techniques to find cyclothems in eastern Kansas.

Ideas for nontechnical articles

1. "Guide to mined-land problems and reclamation in southeast Kansas" by Larry Brady, James

Mccauley, Lany Knache, and Rex Buchanan. This article would include a description of the

problems and reclamation efforts and would also include a road log.

2. "Paleontological collecting in Kansas" by Rex Buchanan and Chris Maples. This article

discusses the problems with commercial and private collecting of fossils and a discussion of

proposed legislation to alleviate those problems.

3. Seismic-reflection survey investigating surface subsidence at the Buerki falm near Wichita.

This would be a nontechnical report on the preliminary findings on the Buerki project with a

brief, nontechnical de scription of seismic-reflection techniques.

4. History of the Kansas Geological Survey by Rex Buchanan. This article would examine the

first 100 years of the Survey's existence, beginning in 1889.

5. Topographic maps by Catherine S. Evans. This article explains the different types of topo-

graphic maps available for Kansas.

6. Geophysical exploration by Don W. Steeples. This article explains geophysical techniques

used in oil-and-gas exploration.

Re gular departments

1. "GK abstracts"-This includes several abstracts from recent publications, presentations, or

papers on Kansas-related topics. The abstracts are originally published elsewhere and will be
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used with perhission.

2. "GK Kansas geologic sites"-This features one geologically interesting site per issue.

3. "GK new and related publications"-This includes Survey publications and ones related to

Kansas geology produced by other organizations. Related publications are on topics covered

by articles in the current issue of Gco/ogi.c Kausas. A short order form is also included.

Staff

Edl./or-Does long-term planning and organizes editorial efforts. Copy edits manuscripts, for-

mats text, designs layout, coordinates compnation of manuscripts, printing, and circulation.

Designs promotional materials. Communicates with authors and reviewers, and provides some of

the nontechnical materials (50-60% of of an average 40-hour week).

Grapfu.c Desl.gncr-Helps design publication and provides illustrations ( 107o of of an average

40-hour week).

Pholographer--Takes and develops any photographs not provided by author (3% of an average

40-hour week).

S/wdcnl Assi.stan/-Proof reads (10% of an average 40-hour week).

Ct.rczfJatr.on manager-Maintains the mailing list, accounts and billing records, and renewals.

Provides mailing labels for the Printing Service, which dces the bulk mailings. This may be done

by the editor and student assistant or it may be done by another staff member ( 10% of an average

40-hour week).

Confn.b«fors-Technical articles are from the Survey staff and from specialists at other universi-

ties and agencies. Nontechnical articles are written by Survey staff, including the editorial staff,

and outside conthbutors.

Circulation

Gco/og!.c Kausa5 will be sold mostly by subscription. but single copies also win be available.

The Survey mailing list  and lists from other organizations, such as the Kansas Geological
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Society and the Kansas Teachers Association, will be used initially to contact potential subscrib-

ers. Fliers and free samples will be available at meetings and conferences. The estimated base

circulation is approximately 1,un to 3,OcO.

Subscription and single-copy rates

A single copy is $2 and a subscription is $6 per year. hitially, copies will be sent to some

potential subscribers at no cost.

Printing

The journal will be printed on an offset web press and will be bound with saddlestitch

binding.
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The Kansas Geological Survey

In 1889, the State. realizing the inportance of its natural resoLirces, esLablishcd
the Kansas Geological Survey at the University of Kansas. The Survcy's mission
is to conduct geological studies and research and to collect, correlate, prcscrvc, and
disseminate  infomation,  lcading  to  a  better  understanding  of the  geology  of
Kansas. Special emphasis is placed on natLiral resources of economic valuc, water
quality and qLiantity, and geologic harards.

Thesurveyconsistofmorethan50scientists,assistedbyabout80full-timestaff
membersandstudentemployees.specializinginavarietyofgeologicdisciplinesin-
cludinggeohydrology,geochemistry,geophysics,stratigraphy,paleontology,mathe-
matical geology, engineering geology. in ineral economics, and compuLcr sc icncc.

Geologic Kansas is published quarterly by the Kansas Geological Survey,1930 Constan(
Ave.. Campus WesL The University of Kansas, Lawrence. Kansas 66047. Subscriptions: S6
for one year. Single copies: $2. Second{lass postage paid at Lawrence, Kansas. I'ublishcd
articles represent the views of the author and not necessarily those of the Kansas Gct7logical
Survey. Articles in this joLrmal may be reprinted if credit is given (o the Kansas Geological
Survey. Postmaster: Send address changes to the Kansas Geological Survey, 1930 Ct>nsiant
Ave., Campus West. The University of Kansas, Lawrence, Kansas 66047.

Cover: Gargoyle on the front of the Marion County courthouse in Marion carved
from Kansas limestone. The courthouse was completed in  1907.
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gk technical article

Notes on the class Arachnida from the quarries at
Hamilton, Kansas
Johna Hansont, Thomas E. Bridge], and Royal H. Mapes2
tDepartmen( of Geology. Emporia State University, Emporia. Kansas  66801
2Department of Gcological Sciences, Ohio University. Athens. Ohio  45701

Abstract
Two arachnids. a whip scorpion, and a scorpion have been

collected from the quarries at Hamilton. Kansas.  Arachnids are
among the rarest of fossil invertebrates at this locality.

Introduction
Two rare specimens of the class Arachnida have been re-

covered from the tan-to-gray limestone bed above the conglom-
erates (see stap description by Bridge and Mapes, this volume).
The whip scorpion and a scorpion (figLires  1. A-D) were col-
lected from the Willow Creek and main pit areas, respectively,
of the Hamilton qualTy system by Walker lrockard who donated
them to Emporia State University in about 1975.  The scorpion
was collected  from  the tan-to-gray limestone at this locality,
which has also yielded numerous articulated vertebrates (fish,
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sharks.  amphibians),  articulated  terrestrial  ar(hropods  (cock-
roaches,millipeds),andexceptionallywell-preservedplants,in-
cluding walchian conifers.

Discussion and description
Hansom (1973; p. 6-7) briefly discussed and described the

whipscorpionasfollows"Bcoauscofthelimitedpreservationof
the specimen ..., it could only bc classified on the shape of the
cephalothorax [= prosoma] and the division of the body.  The
cephalothorax  [= prosoma]  and abdomen  [= opisthosoma]  of
this specimen resembles the arachnid ProfAc/ypAonus (Mcore,
1955 p. P120-P121).  This specimen is 58 mm long.  The length
of the  carapace  is  22  mm  and  its  width  is  10  mm."    [No(e:
literature citation is taken from plate 3 explanation by Hansom,
1973;thecorreetcitationispetrunkevitch,1955;bracketswiLhin
the quote  indicate current preferred chelicerate  terminology.]

FIGURE   1-A.  PHcyroGRAPH  oF  THE  oNLy  KNourN  SCORploN  spEclMEN

REcovERF,D  FROM   THE  BEDs   ^T  THE   HAMILroN   QUARRIEs   (AT  x4.8).

1-a.   DRAWING   REPRODUCED   AND   ENLARGED   FROM   HANSEN,   1973.
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This specimen is the youngest Paleozoic representative of the
Orderuropygida(=Thelyphonida)andoccursinwhatisproba-
bly a paralic deposit with an upland flora (see Rothwell and
Mapes, in this volume).  All other Paleozoic uropygids are from
lowland deltaic and paralic deposits. This genus is long ranging
with specimens known from the Upper Namurian to the Stepha-
nian (Bcall, personal communication,  1987).

Hansom(1973,p.7)alsobrieflydiscussedanddescribedthe
single specimen of a scorpion thus far recovered and reposited
from the Hamilton exposures.   She describes the specimen as
"similartoArchacocfonousg/abcr(Moore,1955,p.P73-P74)".

[Note:  correct citation is Petninkevitch,  1955.]   `This species
has been recorded as only being found in Europe.  The general
shape of the abdomen [= mesosoma] and even the tail segments
[= metasoma] are similar. The hand is shorter than the fingers in
[= the chelae of the pedipalps of] both specimens.  The front leg
is nearly perfect.   Portions of other legs are present bu( very
fragmented.  The chelicerae can barely be recognized at the top
[= anterior]  of the head [= prosoma].   The total length of the
specimen  is 30  mm.   The  tail  [=  metasoma]  is  10  mm.   The
abdomen  [= mesosoma]  being  [sz.c.]  10 mm.  long and 8  mm.
wide."  Kjellesvig-Waering's (1986) restudy of the holotype of
A.g/aberindicatesthattheHaniltonspecimenisslightlylarger.
This suggests that the two specimens might represent different
ontogenetic stages.  However, two other factors bring the tenta-
live taxonomic assignment of the Hamilton scorpion into ques-
lion. First, A. g/ader is known only from the Lower Carbonifer-
ous of Scotland.  Secondly, the venml surface of the Hamilton
specimen is not visible.  Because the major taxonomic subdivi-
sions of the Scorpionida are based on the morphology of the
coxostemal region. it is really not possible to assign the Hamil-
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FIGURE  2-A.  P!Ior`oGRAPH  oF  TilE  ONLT  I(NowN  scoRpioN  spEciMF,N

REcovERED  FROM   THE  BEDs   AT  Ti+E   HAMILroN   QUARRIEs   (AT   x4.8).

2-8.   DRAWING   REPRODUCED  AND   F.NIARGED   FROM   HANSEN.   1973.

ton  scorpion  to  the rank  of suborder,  let  alone  a  generic  or
specific identity with confidence.   The dorsal  morphology of
scorpions tends to be conservative, and this is the best cxposcd
surface on the Hamilton specimen.  However, detailed invcsLi-

gation of the pedipalpal chela may provide additional insights
into the affinity of the Hamilton specimen.

In summary, both of these Hamilton specimens arc com-
pressed but preserve part of the original chitinous exoskclcton.
Further study of these extraordinary specimens is highly desir-
able.   At the present time both specimens are reposited at the
Department of Geology, Emporia State University, Emporia,
Kansas.

ACKrowmDGRENIs-We wish to thank G. Mapcs, G. Roth-
well, and J. Faber, Department of Botany, Ohio University, for
rephotographingthescorpionandthewhipscorpion;bothspcci-
mens were generously made available by T.  Bridge, Emporia
State University, Emporia, Kansas.   We also wish to lhank 8.
Beall, Field Museum of Natural  History. Chicago,  Illinois; C.
Durden,  Texas  Memorial  Museum,  Austin,  Texas;  and  A.
Jeram, Univcrsi[y Manchcstcr, England, for their positive sug-
gestions and helpful criticism of this report.
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gk technical article

Revelation of small features in Kansas cyclothems using
high-resolution reflection seismology
Ralph Knapp
Kansas Geological Survey, The University of Kansas, Lawrence. Kansas 66047

Resolution is directly related to the bandwidth of a signal,
anddetectionofthinbedsisdirectlyrelatedtothewavelengthof
the signal. High-frequency data generally are also broader band
and are also shorter wavelength.  In other words, improving the
high-frequency content of a signal improves the resolution and
tin-bed-detection capabihities of a seismic signal dramatically.
Typical bed thicknesses of cyclothems in Kansas are generally
lessthanl0m(33ft)andoftenabout2m(7ft).Givenanaverage
velocity  of about 3,200 in  (10,560  ft)/sec.  this  suggests  that
frequencies of a[ least 400 Hz are needed to resolve the beds as
thin as 2 in (7 ft).  This is based on the resolution of thin beds
being one-quar(er wavelength.  This generalization is related to
the rack type of the bed; low-velocity shales (~2,000 in [6,600
ft]/s) require only about 250 Hz and high-velcoity limestones
(i,000m[13200ft]/s)requireabout500IIzforthesamereso-
lu(ion. Furthermore, (uning will occur in a thin bed such that the
instantaneous frequency of a reflection response will depend on
the thickness and interval velocity of the bed.

With standard exploration reflection seismology. the fre-
quency band is generally less than 100 Hz.  As a consequence,
the seismic response is greatly generalized.   For instance, the
Kansas City-Lansing groups  are commonly  seen as a strong
ringy (tuned to 50-60 Hz) reflection. The low-frequency content
of the signal is not only unable to resolve the individual beds of
the groups, it is only able ro return (he reflection response of the
two groups combined.

It is found that when the  reflection signal content includes
frequencies  as  high  as  500  liz  or  greater  that  the  reflection
response will include all bu( the thinnes( of (he individual beds.
Instantaneous frequency response will depend on the bed thick-
ness  and  the  velceity  of the  bed.  and  the   amplitude  of the
reflection will depend on the frequency (high frequencies hav-
ing lower amplitudes), the the bed thickness, cyclic repetition
(constructive interference), and the strength of the reflector.  In

4

other words, a limestone of 2-in (7-ft) thickness will respond
with a small amplitude reflection of about 500-Hz signal.   A
series of alternating shales and limestones will respond with a
relatively large amplitude reflection and a frequency appropri-
ate for the tuning character of the cycles.

The reflection character of the eastern Kansas cyclothems
for signals as high  as  500  Hz  is  generally  that of thin  beds
because bed thicknesses are usually less than 10 in (33 ft).  For
thick-bed response there is an isolated reflector for both the top
and the bo(tom of the bed.  For thin-bed response the top and
bottom reflectors interfere, resulting in a single response for the
bed  as  a  whole.    Consequently,  individual  reflectors  in  the
eastern Kansas cyclothems generally represent beds raLher than
interfaces.  With the simple application of a phase-shift filter, it
is  possible  to  prcx=ess  the  data  such  that  positive  reflectors
(troughs) represent thin-bed shalcs and sandstones. This simpli-
fication may make classical in(crpre(ers shudder because it is
one of the rirst generalizations  that they are taught to avoid;
however, in the case of cyclothcms it is valid for much of the
section.

When high-resolution, high-detail data are obtained. Kan-
sas cyclothems are revcalcd to not be the typical layer-cake that
most geophysicists and even many geologists think. The section
(see fig. 1) is of sufficient detail that inspection of it is reminis-
cent of looking at an outcrop from the distance of a few tens of
meters.   It is found that lateral sampling (trace interval of the
section) of less than  1  in (3.3 ft) is necessary to see the lateral
changes that are taking place in the section.  Beds arc found to
change character in the distance of only a few meters.  Most of
the lateral changes are occurring in sandstones, and shalcs, but
even  limestones  can  change  character  within  a  few  tens  of
meters.  These changes include presence of sand channels and
sandstone-bedding sLnlcture. small   faul(s, thickness varia(ion.
and facies changes.

geo,ogic  kansas
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gk technical article

Seismic-reflection study in Rice County, Kansas
Nelda L. Rcohl. Ralph W. Knapp, and K. David Newell
Kansas Geological Survey. Irdwrence, Kansas  66046

Abstract
During the summer of 1983, a MinisosIE seismic-reflec-

tion study was conducted in Rice County in which an 11.2-kin
(7-mi) 12-fold common depth point (CDP) profile was shot to
investigate  several  local  structural  and stratigraphic  features.
The seismic line was oriented east-west, perpendicular to the
lceal structural grain.  Several units. ranging from the Arbuekle
throughtheMississippianlimestones,subcropbeneaththebasal
Pennsylvanian angular unconformity in this area.  The subcrop
pattern is dominantly north-south and is related to the eastward
dip of these units off the Central Kansas uplif(. Reflectors in ex-
cess of 1,070-in (3,500-ft) depth are detectable on the seismic
profile.   The deepest reflectors (0.850 sees) correspond to the
Precambrian Rice Formation,   Good reflectors  occur  in  the
lowerpaleozoicsectionconespondingtoalacallimestoneinthe
Chattanooga Shale and the subjacent MaquoketaLviola forma-
tions.    Several  limestones  in  the  Upper  Pennsylvanian  and
Permiansectionalsoaregoodreflec[orsofseismicenergy.Stra-
tigraphic features such as local thinning or thickening and chan-
nel cuts can be detected in this part of the stratigraphic section.
The Lyons anticline, a lcx=al north-south-trending srfucture cur-
rently used for gas storage. also is expressed on the seismic line.
The seismic profile shows the stmctural history of (his anticline
tobelongandcomplex.Initially,theanticlinewasabroad.sym-
metric fea(ure possibly related to the formation of the Precam-
brian Keweenawan rift. Minor growth may have accuned prior
tothedepositionofthechattanoogashale.Athirdmajorperiod
ofmovementoccunedduringlrateMississippiantoEarlypenn-
sylvanian time when a reverse faul( developed on the west flank
of the structure. thereby  making the smicture an asymmetric
anticline.   Minor stnictural movement cocurred again subse-
quenttothedevelopmentofthebasalpennsylvanianangularun-
conformity.

Introduction
TT]e purpose of this study is [o idem(ify local srfuctural and

stra(igraphic features and to interpret structural history associ-
ated with the southeastern edge of the Salina basin using reflec-
tion seismology and the methods of seismic stratigraphy. Ongo-
ing  analysis  of well  logs  has  resulted  in  questions about  the
subsurface geology.  Early Palcozoic stratigraphic relationships

6

and smctural interaction be(wecn the Salina basin. Sedgwick
basin, and Central  Kansas uplif( vary over much smaller dis-
tances than well control illuminates.  The lateral continuity of a
seismic section, controlled by the well data, is needed for a more
correct interpretation.

Rice  County  is  laca[ed  over  part  of a  structural  saddle
formedbytheintersectionofthesalinabasin.thecentralKansas
uplift, and the Sedgwick basin.   Since the Middle Ordovician.
Kansas has undergone five periods of deformation (Lee,1956;
Merriam,1963).  In Rice County, along the southern flank of the
Salina basin. defoma(ion has resulted in complex folding and
faulting  of differing  alignments.    In  general.  thickening  and
thinning  of  formations  as  encoun[ercd  in  wells  indicate  the
deformational events.   Through reflection seismology, a con-
tinuous gcologic cross section can be constructed to reveal the
particular erosional and dcpositional sequence, boundary rela-
tionships, folding, and faulling for this area.

Of particular interest is the extent and charac(er of a lime-
stone within the Mississippian-Devonian Chattancoga Shale.
Well-log data indicate thinning or faulLing of this Cha(tancoga
limestone (fig.  1).   Wells have encountered the limestone at a
depth averaging 1,050 in (3,450 ft) below ground surface.  The
seismic-reflection  survey  conducted  in  Rice  County  for  this
study is lceated over the limestone unit. which has a maxiumum
thickness of 21  in  (70  ft)  at the  western edge of the seismic
section.  The limestone thins to the east and is missing under (he
eastern edge of the seismic section.   Modeling, using synthetic
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FIGURE  1.  I.ocATloN  oF  RlcE  CoiINiT  sElsMic-REFu3cmoN  sEcmoN.
COMMON-DEp'm-POINT   (cDp)   NUMBERs   ARE  sHOwN   FOR  EAcii  MILE.
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FIGURE   2.   TOPOGRAPHY  OF   PRE-CHATI`ANoOGA   MCPHERSON   VALLEy   WITH   THICICNESS

CONTOURS  OF  CI+ATT`ANOOGA  LIMESTONE  MEMBER  IN  S"PIED  AREA  (FROM  LEE,  1956).    RICE

CouNrv  sElsMlc  iINE rs  sHowN  IN T.  21  S.,  R.  7-8  W.

seismograms,  and  interpretation,  using  seismic  stratigraphic
analysis,havehelpedtodefinethisandothersubsurfacefeatures
in the area.

Local gco]ogy
Rice County is situated on the eastern flank of the Central

Kansas  uplift  and  the  western  side  of  the  urmamed  saddle
marking the boundary between the Salina and Sedgwick basins.
Geologic  structures  in  this  saddle  generally  trend  north  and
north-northeast. Formation thicknesses are generally intermedi-
ate to those reported for the Central Kansas uplift and the Salim
basin, although the basal conglomerate developed at the basal
Pennsylvanian unconformity is thicker than in the Salina basin.
The Misener sandstone, a transgressive sand developed at the
base  of  the  Cha(tanooga  Shale,  is  well-developed  along  the
eastern flank of the Central Kansas uplift but thins to a fcath-
credgc castward in the Salina basin.  To the west, it is truncated
beneath younger conglomerates developed at the basal Pennsyl-
vanian unconfomity.

Although no wells along the reflection profile penetrate the
Precambrian, aeromagnetic and gravity data suggest the pres-
ence of the arkosic sandstones of the Rice Formation under the
eastern half of the seismic line (Yarger,1983).  A magnetic low,
indicating an anomalously deeper and less magnetic source in
the Precambrian, underlies the entire line.  This rna(erial is con-
sidcred  a  transition  zone  between  the  rocks  of  the  northern
(1,610-I,650  in.y.B.P.)  and  southern  (1,460-1,480  in.y.B.P.)
tcrranesofvanschmusandBickford(1981)andYarger(1983).

Winter 1989

A deeper seismic  investiga(ion  may give a

greater  understanding  of  the  Precambrian
mechanics  involved  in  this  type  of suture
Zone.

From  Ordovician  to  Dcvonian  time,
uplift  and  erosion  along  the  flanks  of  the
ancestral  Central  Kansas  uplift  and  local
erosion  of a  large  pre-Chattanooga  valley
named the Mcpherson Valley by Lee ( 1956)
resulted      in     the     absence     of     the
Silurian-Devonian Hunton group over much
of Rice County.   The crest of the Central
Kansas uplift is just to the west of the cross
section  in  fig.  2.    The  Mcphcrson  Valley
begins east of a  local  anLicline  ((he Lyons
anticline), which prcsenuy serves as a gas-
storage structure for Northcm Natural Gas.
This  anticline  is  one  of  a  series  of north-
trending cn echelon anticlincs developed in
westcm Rice County, which subcrop under-
neath the basal Pennsylvanian unconformity
(fig. 3). Although Chattanooga Shale is prcs-
ent on the flanks of the anticline, V iola Lime-
stone  and  even   Simpson  Group  subcrop
along the crest of the anlicline in the vicinity
of the seismic  line.   Farther to the cast. the
Viola Limestone subcrops beneath the older

pre-Chattanooga uncon formity in the decpcr
parts of the Mcpherson Valley (fig. 4).

Accelerated  structural  activity  in  Late
Mississippian to Early Pennsylvanian time is attributed (o be the
main deformational event that formed most of the local struc-
tures in this region. In the subcrop map of the pre-Pennsylvanian
unconfomity  (fig.  3), a  regional  outcrop pattern  of progres-
sively older strata from east to west shows the eastward dip off
the flank of the Central Kansas uplift.

A  closer  look  at  the  Lyons  anticline  (fig.  5)  indicates
variable dip to the east of less than 2° of all beds below the Penn-
sylvanian basal conglomerate. Reverse faulting on the west side
of the anticline forms a cuesta.  The nose was eroded along the
fault plane into the Simpson to form a river valley.  During the

W                                                                 Common D.ph po.I                                                                      i
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FIGURE  3.  GEOLaclc  cRoss  sECTloN  Ai.ONG  RlcE  Coun'Ty  sEisMlc
SEC'noN.  WEuS  UsED ARE Sl]o`hrN  IN  Plc.  6.  LyoNs  ANllcIINE Is  SHowrN

AS  ARE  MAJOR  STRUCI`URAL  FEATURES  OF  EARLY  PALEOZ0IC;   LAYERS  IN

BLACK    ARE    PENNSYLVANIAN    BASAL    CONGLOMERATE    ABOVE   AND

CllATTANOOGA   LIMESTONE   MEMBER   BELOW.
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FIGURE  4.  SuncRop  MAp  AT  THE  BASAL  PENNsyLVANIAN  uNcoN-
FORMITY.      HEAVY   LINE   INDICATES   EASTWARD   EXTENT   OF   CHAT-

TANooG^  L"ESTONE  uNrl`  wl'THIN  THE  CHATTANooG^  SLLAut.    M^p rs
12 MI X  12 MI (19.3  X  19.3  ]CM).   LJCAT[oN oF SEISNIC UNE IN T. 20 S.

IS   MARKEI)  BY   TllB   DOUBLE-ARROW   LINE.

o
T.'9S`'3: -- T.20S.

I I
Pl.  8 W. a. 7 W.

FIGURE   5.   SUBCROP  MAP  OF   PRE-CHATTANOOO^   UNCONFORMITY.

DARK  ARIAs  IND[c^TE  wHEfu Cil^TI`AI`rooGA  SHALE  Is  ABSENT  DUE  To

LATER   EROSION   AT   THE   BASAI.   PENNSYLVANIAN   UNCONFORMITY.

SUBCROPPING   VIOLA   IN   THE   SOUTHEAST  QUADRANT  OF  THE   MAP   EX-

pREssEs  TriE  AIns  OF  THE  EAST-WEST-TRENDING  McpHERsON  vAUEy.

IiDCATloN  oF sElsMlc  lure  rs  sHowN  `urni  Dounue  ARRow  IN T.  20  S.
MAp Is  12 MI x  12 MI  (19.3  x  19.3  KM).
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Middle Pennsylvanian, folding ceased and the valley was filled
with Pennsylvanian basal conglomerate.

The subcrop pattern of the Chattanooga limestone unit, as
shown on the pre-Pennsylvanian subcrop map (fig. 3), reveals a
pattern  of  folding  regionally  parallel  to  the  Central  Kansas
uplift.  The exact original extent of this limestone is not known.
To the east it seems to have been replaced by siltstones during
deposition of the upper part of the Chattanooga S hale.

From  Irate  Pennsylvanian  through  Pcmian  time,  local
structural  activity  was  very  subdued  and  cyclic  deposition
dominated local as well as statewide geology.  Regional tilting,
first to the south in response to a combination of southeastward
and southwestward subsidence during Pennsylvanian and early
Permian time. and then to the wes( and north toward the Hugoton
and Denver basins during Permian through Cretaceous time, is
indicated by thickening of beds. Regional and local sedimentary
deposition  are  most  evident  as  cyclo(hems  of  transgrcssive
marine  limestone  and  shale  deposits  followed  by  regressive
limestone, lagoonal shale, and channel-sand deposits.   Facies
are generally consistent throughout the area.

Seismic-study location and acquisition
parameters

In an effort to better understand the structure of the south-
western flank of the S  basin,  MinisosI  (Barbier ct al..  1976)
reflection-seismic data were acquired by the Kansas Geological
Survey during the summer of 1983.  The east-west line, located
3.2 kin (2 mi) south of us-56 (Lyons, Kansas), covered 1 I .2 kin
(7 mi) from 1 .6 kin ( 1 mi) wes( [o 9.6 kin (6 mi) cast or K-96 (fig.
6). An earth{ompactor energy source provided the input sig"il.
End-on  common-  depth-point  (CDP)  geometry  with  twelve-
fold coverage (table 1) was used.  The reflected seismic energy
was sensed by a linear array of geophones on the earth 's surface
andrecordcdbyanlnpuvoutput,Inc.,DIIR240024{hannclre-
cording system.

Rice County reflection seismic profile

Seismic interi)retatton
Based on the principles of seismic  stratigraphy and con-

strained  by  previous  geological  and  geophysical  studies,  the
following  intel|)relation  is  the  most accurate  picture of Rice
County, Kansas, geology produced within the limi(s of seismic
resolution (figs. 7 and 8).

Seismic expression Of the Precambrian
Regional  well  data  indicate  the Precambrian  in  this area

underlies  an  average  of  183  in  (600  ft)  of  Arbuckle  Group
dolomites (Cole, 1975).  The contact be[wecn the Precambrian

granitesandtheArbuckledolomitescannotbeseenseismically.
However, using an average velocity of 4,300 in/sec (14,coo fv
sec), the Precambrian would be more than 90 msec (tworway
time) below the top Arbuckle reflector (fig. 9); hence the seism ic
record probably extends about 600 in (2,000 ft) into the precam -
brian. Several parallel reflections, fading in and out wi(h (hedata

quality, are seen within the Precambrian.  The reflections gen-

geologic kansas



crally  follow  the  Palcozoic  sequence  and  may  be  multiples;
however, the high slacking velocities necessary for these events
rcfutcs this possibility.  The top of the Precambrian is expected
to be Upper Keweenawan Rice Formation arkosic sandstones
which, according to the CacoRP results in northeastern Kan-
sas,shouldcontainveryfewgoodreflectors(Brownetal..1983;
Serpa e[ al.,  1984).   Gravity and aeromagnetic  data (Yarger,
1983; Yarger and Lani,1982) suggest this sequence thins west-
ward  in  Rice  County  to  expose  granitic  igneous  racks  in  a
transition  zone  between  the  northern  and  southern  terranes
described by Bickford et al. (1981).  Inasmuch as the northern
and  southern  terranes  are  dominantly  granitic-metamorphic
complexes,  the  transition  zone  between  them  should  be ex-
pressed by a lack of significant seismic reflections (Serpa et al..
1984; Brown ct al.,1983). However. the discontinuous layering
shown in the seismic section implies a consistent stratified rack
type along (he endre length of the seismic section.  Leyering of
theprecambrianinthecentralpartoftheseismicsection(CDP's
340 to 1180. .750 to 1.0 see; fig. 7) dues not seem to extend as
deep as the layering in other parts of the section, and instead. a
rack  type different  than  that of the Rice Formation  may be
present in the basement in the immediate vicinity of the Lyons
anticline.

On  the  assumption  that  the  latter  interpretation  of  two
different Precambrian rack types is valid, fig.10 shows thinning
of  a  Precambrian  Rice  ForTnation  layer  due  to  upwarping
(CDP's 770 to 885, .800 to .840 sec).  This implies existence of
the Lyons anticline during the Late Proterozoic.  Its initial uplift
is possibly related to Keweenawan rifting.

Seismic expressions Of the Cambrian and Ordovician
The boundary between Arbuckle and Precambrian forma-

lions does not yield a distinct reflection of sufficient energy.
LowerlimitsoftheArbuckleareapproximatedusingwellinfor-
matron,  seismic  data,  and  literature  (Cole,  1975;  Lee,  1956;
Merriam.1963). Except for reflections from CDP's 185 to 290,
the character of the Arbuckle sequence is of continuous high-
amplitude parallel reflections.  To the west (CDP's 185 to 290,

Data-acqulsitlon parameters

Record length
S anpling interval
Source
Vertical stack
Do minant fiequency
Source interval
Source anay
Receiver interval
Receiver array

Recording geometry
Near offset
Far offset
Filters:   low cut

high cut
notch

1see
2 msec
MinisosIE earth compactor
2,000 pulses/shopeint
80Hz
17 in (55 ft)
Linear. continuous
17 in (55 ft)
17 in (55 ft).linear 10 receivers,

equally spaced
End-on. 24{hannel, CDP
226 in (742.5 ft)
612 in (2,007.5 ft)
55 Hz (24 dB/octave rolloff)
125 Hz (24 dB/octave rolloff)
60 Hz (60 dB rejection)

TABLE  1.  RlcE  CouNTT  sElsMlc-REFiEonoN  LINE.

Winter 1989

FIGURE  6.  GEOLcolc  CROSS  SECITON  AIJDNG  PART  oF  RICE  CoUNTT

sElsMlc  sEorloN  sHO`VING  I]ETAIL  OF   LyoNs   ANiicLINE;   FlvE  TIMEs

vERncAL  EXAGGERAnoN.

.700 to ~.800 see; fig. 9) and to the east (CDP. s 730 to 780, .680
to ~.800 sec; fig.11), reflections diverge, indicating uplift of the
anticline  during  the  time  the  Arbuckle  was  deposited.    The
westward dip and divergence of reflectors between CDP's 185
and 290 contrast with westerly thinning and eastward dip of the
Simpson  through  Shawnee  groiips.    This  siiggests  an  earlier
opposing deformation of subsidence to the west into the South-
west Kansas basin.  Discordance in the fomi of erosional trun-
cation under a series of horizontal reflections cx:curs within the
Arbuckle Group (CDP's 200 ro 250, .680 to .740 sec) to indicate
a period of no uplift along the Lyons anticline prior to renewed
activity during the Ordovician to Early Pennsylvanian.

Above the Arbuckle Group, the Simpson Group maintains
a  constant  time  thickness  and  has  a  noisy,  negative-polarity
reflection  character.    The  noisy  reflection  character  of  the
Simpsonisaresultoftheintcrbeddingofshalcs,sandstones,and
dolomites within the groL]p.  It is easily idem(ified by the strong

positivepeaksoftheviolaabovcandArbucklebelowandisdis-
[inguished  from  the  lower  ChaLtancoga  Shale  by  the  clean,
relatively noise-free, negative-amplitude character of the lower
Chattanooga.  Well-log drta indica[c that the Simpson crops out
beneath the basal Pennsylvanian unconformity on the crest of
the Lyons anticline (fig.11 ; CDP's 595 to 620, .620 to .650 scc,
and CDP's 685 to 710, .620 to .660 scc) and that it thins just east
of the major reverse fault (CDP's 595 to 620, .620 to .650 scc),

possibly to expose the Arbuckle in the area of multiple diffrac-
lions (CDP's 620 to 650, .610 to 1.0 scc).  The diffractions are
caused by  either tight folding  or  a series  of faults  that  mask
reflections  below  the  Pennsylvanian  sequence.     Unlike  the
straight-line  gcologic  intcrpolalion  of  fig.  2,  the  Simpson  is
folded down  into a river valley  bctwcen CDP's 650 and 700
(.640 to .660 sec) and underlies weathered deposits of the Viola
in  the  valley  center.    The  abrupt  termination  of  Arbuckle,

9



.     FIGURE  7.   RICE  COUNTY   PROCESSED  SEISMIC  SECTION,   FIATI`ENEI)  AT  THE   SH^WNEE/

DouGiAs~KANs^s  CrTy~hosING  INTERE^cE  (AppRoxlM^TEL.y  550  MSEc).    SQUASH  pLor
sC^LE IS  loo TRACEsdycH;  1  MI =  ~192 CDP.

COP
200                            loo                            Goo                             coo                          i ,OOO                         I.aoo                          i..oO

.'.2.3.,9.s.6

Sun",r
Chco       Councll -

AdmhWhonaeShav-

Douolae-Karm. City-Lansing

.7.8-.9'0- ChatonooqaMndw\hfaqueda.VAi5tryon

PoecaJT-

FIGURE 8. LINE DRAwlNo oF RlcE CouNrv sErsNIc sEcnoN (FIG. 7).   SQUASH pLor scAii2
Is  100  TRACEs/INCH:  1  NI  =  192  CDP.  No"  DEFTH  sc^m  Is  Nor  UNBAR.

S impson. and Pennsylvanian basal conglomerate reflections
on the west side of the valley suggests a fault scarp on the west
valley slope.

ThevelacitiesoftheMaquoketaFormationareintermedi-
ate  between  those  of the  Chattanooga  Shale  (and  Misener
sandstone) above and the Viola below.  This results in a tran-
sitional, stretched. positive reflection joining the Maquoketa
and the Viola.  Seismically the Maquoketa and Viola must be

10

considered together. The Maquoketa-Viola re-
flectioncharacterisoneofthestrongestpositive

peaks on the section and is easily idem(ified as
the first peak below the even stronger positive
peakofLheChattanoogalimestone.Thegeneral
trend from west to east shows thinning or dim-
ming of both  the  Chattanooga  limestone and
Viola- Maquoketa  reflectors  in contrast to a
brightening of the underlying Arbuckle reflec-
tors.  As the layers are traced into the Mcpher-
son Valley (fig. 12), much of the Maquoketa has
been eroded.   The Viola-Maquoketa in(erval
thins over the local anticline and the reflection is
losL

Seismic expressions Of the Devonian and
Mississit)plan

The major unconformity that exists above
the Ma-quoketa dues not produce either the an-
gularterminationsorthehigh-amplitudereflcc-
tions necessary for seismic detection. It is there-
fore doubtful  that thinning of the  Maquokera
would be noticed on  seismic  sections wiihout
geological contl.ol.

For  purposes  of  discussion,  the  Chat-
tanooga Shale is infomally broken up in(o an
upper part. which  lies above the Chattanooga
limestone, and a lower part, which is subjacent
to  the  Cha[tancoga  limestone.    Well  control
indicates the Misener sandstone is pl.esen( at the
base of the Chattanooga Shale in the vicini[y of
theLyonsanticlineandwestward(othesubcrop
limit as it approaches the Central Kansas uplift.
Although the Misener significantly thins east of
the Lyons an(icline, (he reflection character of
the  base  of the  Chattanooga  Shale  is  consis-
tently a broad negative polarity which dces not
change  to  indicate  when  the basal  Misencr is
present. Throughout the section the lower Chat-
tanooga shale retains a constant time-thickness,
except where it crops out over the an(icline.

From well-log data, the Cha(tancoga lime-
stone  unit  (hins  to  the  east  and  seems  ro  be
replaced by  sil[stones by  the east edge of the
seismic  section.   In  many parts of the seismic
section, the Chattanooga limes(one is by far the
brightest positive-amplitude reflector.   To the
eastoftheLyonsanticline,tJiewidthofthepeak
thins but does not tcrmina(e within the areas of

good  data  quality  (fig.   12).    One  zone  of  apparent  partial
siltstone  replacement can  be seen  between  CDP's  1350 and
1360.  Due to good data quali(y in this area, all reflectors exccp(
the  limestone have a bright, noise-free character, which  sug-

gests the limestone has either thinned or has been replaced by a
lower velocity material to produce only a nominal positive kick.
The  linestone  thins  over  the  anticline  (CDP's  715  [o  735,
.630 sec).

geologic kansas
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FIGURE   9.   LARGE-SCALE   DETAIL   OF   RICE   COUNTY   SEISMIC   SECTloN   WITH   INTERPRETATloN   SHOWING   PARALLEL

CONFIGURATION   OF   CHATTANO0GA   TI]ROUGH   SIMPSON   GROUPS.   DISCORI)^NCE   OF   WEST-DIPPING   ARBUCKLE   AND

pRECAMBRI^N  REFu3croRs  IN"cATEs  WEST  Flank  OF  LyoNs  ANITciINE  DURING  THE  pROTEROzoic  THROuGH  oRDOvlclAN.
pENNsyLVANIAN  B^sAL  CONGLOMERATE  rs  sHOwN  ro  THIN  TO  TliE  WEST  ^s  ITs  REFLEclTON  FADEs.
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FIGURE  10.  LARGE-scAI]3  DETAIL oF THE  RlcE  CouNTy  sElsMlc sEcnoN wml IN"RPRETAHON.  UpuFT oF THE  Lcx=AL ArmcuNE
rs  INDlcATED  By  DlppING  AND  THINNING  OF  PRECAIORIAN  RlcE

The  upper  Chattancoga  Shale  is  expressed  as  a  broad
negativereflectionabovethebright,positiveChattanoogalime-
stone reflection.  Eastward, the shale thickens dramatically by
CDP  1330 (fig.  12).   This is the major diverging layer in the
seisric section and indicates thickening into and possibly sub-
sidence of the Mcpherson Valley just to the east.

Seismic expressions of early Paleozioic structure
The  general  eastward  dip of the  lower  Paleozoic  strata

Winter 1989

FORMATroN  REFLEcmoNs.

reflects the location of the seismic section on the flank of the
Central  Kansas  uplift. .  Reflectors  become more parallel and
nearly horizontal in the Pennsylvanian, thereby indicating that
deformation along the Central Kansas uplift had ceased.

The major structural features of the Lyons anticline can be
described  in  greater  detail.    Continuity  of  the  ChaLtancoga
linestone  and other  layers  between  Simpson  and  the  upper
Chattanooga  Shale  indicate  that  the  anticline  was  not active
during  the  time  of  their  deposition  and  that  not  until  Late
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FIGURE    11.   LARGE-SCALE   DETAIL   0F   RICE   COUNTY   SEISMIC   SECTION   WITH   INTERPRETATION.    STRUCTURE   RELATED   To   LATE

MlssrsslpFI^N-E^RI.T  PENNSYLVANIAN  DEFORM^TloN  oF  LycINs  ^NTralNE  Is  siiorm.    TUNING  ^NI>  cANCEilATloN  DUE  To  INTERFERENCE
OF  TimiNINO  BEus  INDlcATEs  TIIAT  AN  EROsloNAL  FIANK-OuTCROp  pATrERN   BxlsTs   rMMEDI^TELy  BEiow  THE   pENNsyLVANIAN  B^sAL

CONOI.OMER^TE.

FIGURE  12.  L^FLOE-SC^u  DET^m  oF  RICE  CoLINry  sElsNIc  sEcnoN  wrnl  INmeRPRET^T[oN.    STRATIGRApllIC  RELArnoNSHlps  oF  AR-
Bucicue  THRouGH  W^B^uNSEE  GRours  ARE  sHowN.    FADING  our  oF CI+ATT`^NooG^  L"ESTONE  REFu3CroR  IND[cATEs  A  sr[oRT  INTER-
vAi.  IN  wincH  rl`  Is  REFIACED  By  snrsTONEs  oR  si+^LEs  (CDP.s   1350  ro  136o).    CHANNEL  s^ND  oF  KANWAKA  SHALE  FORMATloN

sliows  ERosloN  TrmouGH  SEVERAL  uNITs  DowN  To  Tue  OREAD  L"ESTONE.

Mississippian  did  it  again  become  active  (fig.  5).     Abrupt
termination of Arbuckle through Pennsylvanian basal conglom-
erate strata easily defines the fault plane and suggests a reverse
sense of displacement along the fault between CDP's 610 and
620.   Relative dating of the fault is Late Mississippian due to
preservationoftheupperChattancogaShaleonthedownthrown
black.  Evidence that the Pennsylvanian basal conglomerate is
cut by the fault suggests renewed fault movement after develop-
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ment of the basal Pennsylvanian unconformity.  Stnicture in the
area  of diffractions  (CDP's  634  to  664,  .600  to  1.0  sec)  is
undecipherable,  although  the  diffractions  may  be  caused  by
tight folding or faulting contemporaneous with the La(e Missis-
sippian to Early Pennsylvanian deformation.

Seismic ex|]ressions Of the PennsylvaniLln
Theunconformitya(thebaseofthePennsylvanianisalow-

geotogtc kansas



amplitude discontinuous reflec-
(ion which is most easily identi-
fied  by  the  angular  erosional
truncations undemcath.  Except
for the river valley in the small
downfoldof(heLyonsanticline.
the  Middle Pennsylvanian  land
surface  had  been  flattened and
the  reflection  of  the  uncon-
formity can be somewhat easily
traced across the seismic section
atapproximately650msee(figs.
7  and  8).    The  Pennsylvanian
basal  conglomerate  reflector
fades  between  CDP's  185  and
250,  probably due  to  thinning.
TheChattanoogaShalethickens
eas(ward  below  the  basal  con-
glomerate  reflector.     Silurian
and  Devonian rcx;ks are absent
probably  because  of pre-Chat-
tanooga  or  pre-Pennsylvanian
crosional episodes.

Cyclothems of the  Kansas
City,   Lansing,  and  Douglas
groups display a similar reflec-

FIGURE  13.  LARGE-scAlj2  DETAIL oF  RlcE  CouNTT  sElsMlc  sEcnoN  `VI"  INTERPRETAHON.    STRATIGRA-
rmc  REiAnoNst+lps  oF  `h/^B^uNSEE  THRouGH  CouNclL GRovE  GRoups  AF`E  s[iowN.    ho"RFERENCE  PAT-
TEENS  oF  THIN  sH^LEs   AND  L"ESTONEs   CREATE  vARI^BLE  AMPLITUDE  AND  ci[ARAerER   REFT,Eci`oRs  oF

Tl{E   AI)MIRE  GROUP  AND   FORAKER   I±MESTONE   FORMATION.     THE   N0IANS   L"ESTONE   ILLUS1`RATES   A

STRETCHED  AMplnuDE  DUE  TO  A  TRANsmoNAi,  BOuNDARy.

lion configuration of low conti-
nuity  and ampli(ude,  with parallel  to slightly  folded bedding
(figs. 7  and 8).   According to Brown and Fisher (1979), this
indicates  dominantly  nonmarine  clastic  deposition  by  river
culTents  and associated  marginal-marine  transport processes,
which is in agreement with the known stratigraphy.   Channel
sands  and  shelf-margin  limestone  lenses  and  6olite  shoals
commonly occur within these lower cyclothem units (Merriam,
1963).    Well-log data indicate  the  Kansas  City  and  Lansing
groups are composed predominantly of limestones with shales
thin  enough  to  be  seismically  undeteetable.    In  contrast,  the
Douglas Group is made up almost endrely of shales and channel
sands.   Marine-limestone mounding, undeteetable shales, and
extensive erosional  hiatuses combine  to  produce.  in  general,
only nominal reflections for intelpretation of the Kansas City.
Lansing, and Douglas groups.

Two  limestones  in  the  Shawnee  Group  have  significant
seismic expressions-the Topeka at the top of the group and the
Lecompton  near  the  middle  (fig.  12).    The  thickness  of the
intervening Calhoun Shale varies across the section. indicating
moderate erosion during the hiatus before its deposition.  One
area of interest and high data quality within the Shawnee Group
bclween  CDP's  1330  and  1410  is  a  stream-channel  fill  of
Kanwaka Shale (fig. 12).  Although the Heebner Shale Member
a[thebaseoftheshawneeishighlyvisibleinwelllogsandcores,
its 6-f( thickness is only .03 of a wavelength, making its seismic
expression virtually invisible.

Within tJie Wabaunsee. two limestone formations exhibit
high-amplitude continuous reflections.   The Howard near the
base (fig.12) and the Stotler near the top (fig.13) both pessess
abrupt lithologic boundaries that produce high reflection cceffi-
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cients.   These reflections are  the most continuous of the cy-
clothem  sequence and were  used as a guide for much of the
statics correc(ion "flattening."  The Sevcry Shale immediately
below the Howard shows the greatest thickness varia(ion of all
units, suggesting an undulating erosional surface on top of the
Topeka Limestone.   Between the Stotlcr and the Howard are
several reflections of laterall y varying character and amplitude.
These reflections are due to several thin limestone and shale
units which constructively interfcrc to appear as a single rcflec-
(ion.   These beds are known  to be discon(inuous, resulLing in
variable reflection character. In other areas, such as the S hawnee
Group in the area of the Heebner, interference is destructive and
produces cancellation of uuresolvable beds.

Seismic expressions of the Permian
The  Admire,  Council  Grove,  and  Chase  groups  of  the

I.ower Permian produce reflection configura(ions that are simi-
lartothehigh-amplitude,continuousreflectionsoflhewabaun-
see (fig.  13).  Reflections are often the result of interference of
laterallyconstantbutindividuallyunresolvablethinbeds,which
maintain  a  continuous  reflection  across  the  seismic  section.
Within  the  Chase Group,  individual  shale  units  bctwccn  the
Grenola and Foraker apparcn[ly thicken lacally and have mini-
mal velocity variations, which is characteristic of homogcncous
units.  As a result. this interval may be reflection-frcc in places
and seem to be a more or less homogeneous uniL  The Nolans
Formation also varies laterally and, in places, shows a grada-
tional  transition  from  limestone  to  shale  which  results  in  a
stretched-outpulse.TheSumnerandNippewallagroupsarenot
seen in this particular seismic-reflection section.

13



Conclusions
The Rice County seismic-reflection profile generally con-

firms the straigh[-line interpolations of well geology.  However,
by virtue of seeing beyond and below the first dimension of the
borehole. the seismic line has added the following contributions
whichgreatlyimproveknowledgeofarcastratigraphyands(rLic-
(ural history.

I )  Layered reflections of the Precambrian Rice Formation
are  presen( and possibly  thin  on(o  the  Lyons  anticline.   The
reflection charac(er of the anticline at depth differs from the
layered reflections in the Rice Formation, inplying a different
rcek type. possibly the granites of the terrane-transition zone.

2)   Arbuekle and lower reflectors show divergence both
wes(ward and eastward away from the crest of the Lyons anti-
cline.  This contrasts with all the subsequent Simpson through
Shawnee  Group reflectors  which  generally  diverge  (thicken)
eastward.   The eastward and westward divergence in the Ar-
buckle and  Precambrian  indicates  uplift of the  anticline  and
subsidence  in  the  area  of  the  Central  Kansas  uplift  during
Proterozoic  and  Cambrianundovician  time.    The  anticline
during this time was a much larger fcature, possessing a broad
west-dipping flank, rather than a (eminating faul( as in the Early
Pennsylvanian.

3)  The growth history and geometry of the Lyons anticline
can be accurately defined by reflection seismology.  The anti-
chime  during  the  Cambrianrfudovician.  and possibly  the  late
Precambrian. was a large symmetric positive feature.   It was
erodedpriortodepositionoftheSimpsonandreactivatedduring
the  Late  Mississippian  to  Early Pennsylvanian  as  a  smaller,
asymmetrical, highly folded and faulted, positive feature.  The
valley near the cres( of the an(icline developed on the erosional
surface associated with the basal Pennsylvanian unconfomity.
The location of the valley is controlled by a small synclinal fold
and is terminated on the wes(by a fault scarp.  Diffractions to the
west of the river valley imply tight folding or faulting and are
associated with a major reverse fault with over 200 in (650 ft) of
vertical displacement. The subcrop limits of the sub-Permsylva-
nian  strata on the east flank of the anticline can be precisely
lcx;ated using the seismic line.

4)  Within the areas of good data quality, the Cha(tancoga
limestone unit is continuous across the seismic profile.  Gradual
thinning develops from west to east. and partial replacement by
lower velocity  lithologies  (siltstone or shale) occurs between
CDP's 1350 and 1360. Further seismic studies extending east of
the presen( seismic  section  would determine where complete
replacement occurs.

5) Most resolvable Pennsylvanian and Perm ian cyclothems
display consistent reflection character throughout the seismic
section, although bed thickness can be highly variable due to
intercyclic  erosion.    In  particular,  the  thickness  between  the
I+ecompton Limestone and the Calhoun Shale, and the interval
between the Topeka Limestone and Severy Shale, is variable.
These thickness variations cannot be detected with present well
control.

6)  The charmel observed in the Kanwaka Shale formation
is  a  potential  stratigraphic  trap.     Without  the  seismic  line.
detecting by wells alone would have been very difficult.   The
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utility of seismic lines in defining features such as this is thereby
demonstrated.

7) Detailed correlation of the local stratigraphic section and
the reflectors on the seism ic section is achieved. Reflectors from
the Precambrian into the Lower Permian have distinguishable
characteristics and can be used to de(ermine geologic structure
and local stratigraphic continuity.
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gk abstracts

These abstracts are from technical papers or presentations on
Kansas Geology or by Survey staff members. They represem
current or recent research projects.

Paleobathymetry  from  Pennsylvanian  chonetid
brachiopods from eastern  Kansas (Published in the
Transactions of the Kansas Academy of science.92(34) , \999 ,
pp.184-191)
by  R.  S.  Spencer,  Department  of Geological  Sciences,  Old
Dominion  University,    and  D.  F.  Merriam,  Department  of
Geology, Wichita State University

Chonetid brachiopods are used to interpret palcobathymetry
oftwononmarine/marginalmarineshalesections(Severyshale
and Kanwaka Shale) in the Virgilian Q'ennsylvanian) of eastern
Kansas. Results indicate that in both instances the water condi-
tions were shallowing in the Pennsylvanian Kansas sea as the
basin in filled with sediments. prior to a new marine transgres-
sion. Detailed studies should provide additional infomation on
transgressive/regressive conditions in the development of the
classical megacyclothem of the Mid-continen(.

Stratigraphy  of  Mid-Continent  Rift  System  in
Kansas  as  revealed  by  recent  exploration wells
Presented at thel989 Anercian Association Of Petrolelun Ge-
ologists  annual corrvention, April, 23-26,1989, Son Antorlio,
Texas.
byK.DavidNewell,PeterBerendsen,W.Lynnwatney,JohnH.
Doveton, and Don S(eeples, Kansas Geological Survey

The Texaco 1 Pcersch well in Kansas ( I 1,300 ft TD) was the
first significant exploration test of the Mid-Continent Rift S ys-
ten (MRS). An upper succession of rift-related rocks (2,847-
7,429 ft) contains approximately 90% mafic igneous racks with
minorpegmatitesand10%oxidizedsiltstoneandarkose.Arkose
and subarkose with minor siltstone and shale make up 90% of a
lowersuccession(7,429fLtoTD).Theremaininglowersucces-
sion is composed of mafic igneous racks.

Mafic  rocks  are  typically  alkali  basalts.  Individual  flows
(detected  by  presence  of  amygdules.  interflow  sediments,
compositional differences, and oxidized zones) range in thick-
ness from 20 to 250 ft.

Sedimentary racks in the lower succession are divided into
three sequences, each  1,un to 2,000 ft thick. The sequences
overlie relatively thin mafic flows or intnisives. Each sequence
is generally composed of fining-upward units (50-150 ft thick)
attributed to episodic movement and erosion of fault blocks in
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alluvial fan-dominated sedimentary environments.  Shales and
siltstones are too oxidized to be viable petroleum source racks.
but gray shale with approximately 0.5%  total organic carbon
was  found  in  the  MRS  by  the  1-4  Finn  well,  21  mi  to  the
northcast.

Geologic examination of several shallower Precambrian test
holes near 1 Pcersch shows considerable variability in sedimen-
tary and tectonic settings along the MRS. Correlation between
wells in Kansas and exposed areas of the MRS is still problem-
atic. Additional wells will be necessary to better understand its
hydrocarbon potential.

Estimating  potential  for  small  fields  in  mature
Petroleum Province (published in The Amcrz.can Af5oci'a-
tion  Of Petroleum  Geologists  Bulletin, v. ]3. No. 8  (August
1989), P. 967-976
by John C. Davis and Ted Chang, Kansas Geological Survey

A histogram of the number of fields discovered in a basin,
plotted in categories of increasing volumes of fields, is called a
field-size distribution. ILs shape reflects the parent size distribu-
tion  of oil  pool  tha(  exist  in  (he  basin,  the  efficiency  of the
discovery  process,  and  economic  constraints  the(  limit  the
development  of extremely  small  pools.  Typically,  field-size
disthbutions are approximately lognormal in form, with a pro-
nounced tail extending [o the larger field sizes on the right. In a
matLirely explored basin, the right tail of the field-size distribu-
lion  will  closely  correspond  to  the  shape  of  the  underlying
distribution of pools originally in place because almos( all larger
fields  will  have  been  discovered.  The  shape  of  the  left  tail,
however. reflects economic  truncation.  Increases  in  crude oil

prices may shift the point of economic truncaLion to the left, so
previously submarginal discoveries may be placed into produc-
tion. Most of the remaining undiscovcrcd econom ic polcntial of
mature basins may lie in these submarginal pools.

The size distribution of pools originally in place in a basin is
not directly observable, but a[tcmpts have bccn made to infer its
form from discovery process models applied to maturely ex-
plored basins. Models (hat pos(ulatc that the original pool-size
distributionisJ-shapcdforccasttha[extremelylargcnumbcrsof
submarginal-size pools await discovery. These optimistic pre-
dictions have been cited in stale and national petroleum policy
statements.  Statistical  analyses  of distributions  of discovered
fields in two mature areas indicate lhat J-shape{l models of the

pool-size distribution cannot be jus[ificd  from available data.
Information  contained  in  the  size  dislribution  of  discovered
fieldsisnotadequatetoprcdictthcnumberofsubmarginalpools
remaining in the basin.
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Lead and Zinc
Mining
in Kansas
Past Successes, Present Problems

At one time, the Tri-State mining district of southwest Missouri southeast Kansas, and
northeastoklahomawasoneofthemajorminingareasoftheworld.Betweenl850andl950
the district produced 50 percent of the zinc and 10 percent of the lcad in the United States.
The first commercial ore discovery in the district was made in sou(hwest Missouri around
1838,  and  the  first first major  discovery  in  Kansas  was  in  1870  at Galena.  However,
sometime earlier. lead and zinc were discovered along mine creek in Crawford County, an
area just north  of the Tri-State district boundaries.  Indians  told early  settlers about the
presence of lead ore and. and the settlers found evidence of an old mine dump. Early French
explorers or Indians may have opened this mine, and several mining ventures have since op-
erated at this site, known as Big Jumbo. One operation in 1901 produced 15 tons of high-
grade lead ore, which was shipped ro a refinery in the Argentine district of Kansas City,
Kansas.

But most of the lead and zinc mining in Kansas accuned father south in Cherokee
County,whereproductionpeakedintheearly1900s.By1920,theTri-Stateminingareawas
the world's leading producer of zinc. During the life of the district. more that 4,000 shaft
mines-up to 480 feet deep-produced 23 million tons of zinc concentrates and 4 million
tons of lead concentrates from Mississippian -age rack. A( peck production in the  1920s,
more than 11,000 underground miners were employed in the area with perhaps three times
that many workers in support jobs and related industries. In addition to the lead and zinc
produced in the Tri-State district. cadmium and germarium were produced as by-products
of the lcad/zinc smelting prceess.  But by mid-century, production began to decline and in
1970, the last lead and zinc mine in the Tri-State disrict-the Swalley Mine just west of
Baxter Springs-losed.

By Lawrence Brady, James Mccauley, LalTy Knoche, and Rex Buchanan
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FIGURE   1.   AERIAL  pHoroGRAPH   sHowING   MINE  TAliING  pn.Es  ARouND  GALENA.   KANSAs.   (CouRTEs¥  oF  TIIE   U.S.   DEFT.   or`  AGRlc`,'i.TL'RE)
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Mines and piles of waste. created by
excavating and milling nearly 500 million
Ions of ore and rock, are still conspicuous
in this area.  In the early  1980s. the U.S.
Bureau  of  Mines  became  interested  in
de(ermining the physical hazards associ-
ated with the old mining areas. The Bu-
reau  of Mines,  in  cooperation  with  the
state  geological  surveys.  conducted  de-
tailed s(udies in each state. These s(udies
showed  that  there  are  more  than  1.500
open  mine shafts and nearly  500 subsi-
dence collapse  features in  the Tri-state.
Problems of heavy metal metals in water
andopenshaftsandlargesubsidencearcas
have  put  the  area  around  the  towns  of
Treece and Galena in Kansas and Pitcher
in Oklahoma on the EPA Superfund list

Hazards in the Treece Area
Atotalof97minehazardswerefound

in the Treece area. Seventy-nine are open
shaft mines. Although only 17 are surface
collapses. some are quite large. The larg-
estcollapseintheTreeceareaisalongTar
Creek and is 230 feet by 430 feet and is
about60feetdeep.Anotherlargecollapse
is about 180 feet in diameter and is filled
with water to within 40 feet of the surface.
Its total depth is unknown. but the mine

workingsareabout300feetdeep.Shallow
subsidence just  to  the  southeast  of this
large collapse might indicate its direction
of growth.

Theremalnderofthe97hazardsfound
in the Treece area are hazardous shafts.
Sixty-two of these  hazardoLis  shafts  are
collapsed. Some of them appear to have
beenfilledatonetime,butfurthercollapse
and settlement of the fill has again made
them hazards. These shafts are generally
less  than  30 feet deep and are thinble-
shaped. However. a large number of the
shafts are still growing outward. Most of
these  shaft openings  are  surrounded  by
brush and trees that conceal the potential
hazarduntilitiscloselyapproached.Eight-
een  of the  shafts are  open  but  not col-
lapsed.  reaching  depths  up  to  200  feet.
These  shafts  are  usually  rectangular  in
cross-section with wood cribbing and of-
ten have concrete collars.

MinesdepthsintheTreecearearange
from170feetto480feetindepth.Manyof
the mines  are more than 300 feet deep.

Hazards in the Galena area
A  total  of  599  mine  hazards  were

found in the Galena area. This represents
nearly two-thirds of all the mine hazards
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found  in  the  Kansas  study.  Most of the
mine hazards  in the Galena area are lo-
cated within three or four miles of each
other,  including  six  open  adits  (nearly
horizontal  shafts),  seven open pits, 209
surface  collapses,  and  377  hazardous
shafts.  Many are within the Galena city
limits.

OneparticularlybadspotinGalenais
knownas"Hell'sHalfAcre"bylacalresi-
dents.Thisarcaisa"moonscape"ofrubblc
piles,  collapsed  mines,  and  open  mine
shafts. One of the largest of the 209 sur-
face collapse features in the Galena area is
a combination of two collapses tha( form
anopeningabout600feetlongand60fcet
deep'

In some cases cave-ins have cecurred
where  either an  underground room  was
close to the surface or the spalling of the
roofrackhasbroughttheroomclosetothe
surface. In either case, part of the under-
ground workings are exposed at the sur-
face.  Survey  geologist  Jim  Mccauley
entered two such cave-ins in the Southside
Minearcain1983,accompaniedbyRalph
Cure, a life-long Galena resident familiar
withi(smanyminehazards.Oneminewas
enteredlhroughsurfacecollapse.Thismine
opening  lead  downward  and  then  east-
ward.Fromunderground.thepcnetrations
ofthreemineshaftscouldbeseenthrough
the  ceiling.  Ano(her  mine  was  entered
through  a  surface  collapse.  This  mine
claimed  the  life  of a boyhood  friend of
Cure's about 20 years ago. At that time,
the  mine.  according  to  Mr.  Cure,  was
deeper, having since worked its way to the
surface through a succession of roof falls.
When  Mccauley  and  Cure  entered  this
mine  in  the  late  summer of  1981,  three
mineshaftscouldbeseenpenetratingwhat
appeared  from  below  to  be  a  very  thin
roof.Cureexpressedsurprisea[howmuch
higher the floor of this mine was in com-

parison to his last visit. It appeared that a
large part of the ceiling had fallen in fairly
recently. Cure and Mccaulcy vacated the
mine a( that point and no other mines were
entered.  If deterioration  and  spalling  of
room  ceilings  is  occurring  in  this  mine
room, similar conditions are probably co-
curTing in otJier mine rooms as well. De-
spitetheageoftheGalenamineworkings,
they  have probably not reached stability
andfurtherminecave-insareapossibility.

Whercasmostofthesurfacecollapses

geo,ogtc kansas



FIGURE  3.  (UPPER  LEFT)  OPEN  UNCOuAPSED  SHAFT  NORTH  oF  TREECE.  FIGURE  4.  (UPPER  RIGI+T)|OIJAPSED  SIIAFT  AND  SHALIJDW  MINE
RcoM  IN    GALENA.  FIGURE  5.  (BomoM)  THE  soL}TtrslDE  MINE  AREA,  KNowN  LacALLy  As  "HEIL's  HAuP  ACRE."  IN  GALENA.
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in the Southside Mine area are dry and are
generally less than 60 feet deep, surface
collapsesintheshortcreekvalleyusually
contain water. Three of the langes( water
bodies in the area. however, are actually
open-pitmines.Mostoftheopen-pitmining
was conducted in the 1940s. One open-pit
mine resulted in a a 250-feet by 300-feet
pond that appears to be quite deep. It is
know locally as the "Blue Hole" because
of the vivid color of its water. Few of the
other surface collapses in the Galena area
contain water.

Ofthe599hazardsintheGalenaarea,
377 are harardous shafts and all but 1 1 are
collapsed to some extent. The paucity of
uncollapsed  shafts  in  this  area  can  be
explained  by  the  age  of the  shafts,  the
rotting away of cripping over the years,
and the widespread occurrence of uncon-
solidaeed cherry gravels that mantle most
of the outcrops. As a result, the 366 col-
lapsed shafts in and around Galena have
the characteristic appearance of inverted
cones of loose cherty rubble at or near the
angleofrepose.Theseconesnarrowdown
to small, square, craggy shafts cut through
chertylimestonebedrock.Thelooserubble
slopes surrounding  these shaft-openings
make them very hazardous. Because the
material above the shaft is at or near the
angle of repose. people walking along this
slope  may  set  off a  small  landslide  of
which they might inadvertently become a
Part.

Working levels of most of the mines
intheGalenaareawereshallow,generally
less than  100 feet in depth. However two
mines  reached  depths  of  185  feet.  The
hazardousnatureofmanymineshaftsand
surface collapses around Galena is tem-
peredsomewhatbythelackofhcavyvege-
tation  in  the  mining  areas.  The  cherry
rubble that blankets arcs of former intense
mining creates a substrate that is too ster-
ile  for  most types  of native  vegetation.
However. tall grasses may grow where the
mine waste is thin or absent and can con-
ceal open mine shafts.

Following the study of mine stability
in  the  three  states.  the  U.S.  Bureau  of
Mines conducted a project to demonstrate
anewapproachtoclosingabandonedmine
shafts in the Galena area. The Bureau of
Minesconstnictedelevenpyramid-shaped
steel forms that have bases eight to 12 feet
square. The foms were placed pyramid
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point  down  into  the  shaft  opening  and
filled with concrete. After two years, there
was no settlement in the concrete plugs.

Surface and Ground-water
Problems

Both  the  Cherokee  County  area  in
Kansas and the Tar Creek area in Okla-
homa were placed on the Environmental
Pro(ection  Agency's  Priorities  List  or
``Superfund"listbecausewaterintheareas

contained  hcavy  metals  from  old  mine
workingsthatcouldcontaminatedrinking
watersupplies.Therewasconcemtha(the
metal-laden  water  would  enter  shallow
private water supplies and public  water

FIGURE  6.  ENm^NCE  To  ^N  ADIT  (A  NEAR-
HOREONTAL  MINE  SIIAFT)  NEAR  G^LENA.

supplesthatcomefromdeeperordovician
Roubidour Formation. Contamination of
this  deeper  aquifer  could  be  by  deeper
abandoned  deep  water  wells,.open  ex-
ploratory  holes.  and  wells  with  faulty
casings.Remediationoftheproblemswas
the location and plugging of deep wells
into the Roubidoux Formation and the di-
version of surface water along Tar Creek
drainages away from mine collapse area
where the surface water was captured.

In 1983, the EPA added a 1 lo-square
mile area of Cherokee County to the Na-
tional  morities  List.  EPA  divided  the
Cherokee Coun(y aea in(o six sites. The
Galena  site  is  the  largest,  covering  ap-
proximately 18 square miles. At this site.
theEPAhasdeterminedthatmetalhiccom-
pounds  containing  lead,  cadmium,  zinc,
and  other  contaminants  were  being  re-

leased  into  surface streams and shallow
ground water. Sources of the metals or old
mineworkingsandthechatandwasterock
piles on the surface that resulted from the
mining and milling operations. The level
of metal content in the water could cause
deteriorationoftheenvironmentandpres-
entahealthhazardtothosepeoplewhouse
shallow water wells in the area.

Cleanup
In response to the problems the EPA

and the Kansas Department of Health and
Environment (KDHE) have developed a
preferred  remedial  action  plan  for  the
Galera  area.  The  plan  consists  of four
parts. First, surface-mine waste will be re-
moved and  treated,  through  milling and
flotation,  to remove lead and  zinc.  This
will reduce human exposure to the con-
taminants in the surface wastes and the mi-
gration of those contaminants to ground
water  and  streams.  The  metal  removed
from the wastes will be sold to help defray
a portion of the costs. The failings remain-
ing after the removal of the metals will be
disposed of in the mine voids.

Second. surface drainage will be di-
verted  around  specific  areas  to prevent
stream capture by mine shafts and subsi-
dence. The planned diversions include re-
establishing  the Tributary  A stream bed
through Hell' s Half Acre via a lined chan-
nel and channelizing Owl Branch in the
Blue Hole area. Lined channels will elimi-
nate surface water recharge to the ground-
water system.  A portion of Owl  Branch
will be diverted to Tributary C to reduce
surfacewaterflowthroughtheminedareas.
This basin is a primary contributor to the
metals loading in Short Creek.

Third,toreducesurfacewaterponding
and infiltration to the subsurface mineral
zones,thesurfacewillbereeontoured.The
EPA is exploring the use of vegetation to
stabilize the soils and control erosion of
therecontouredsurface.Fourth,wellspene-
trating  the  Roubidoux  aquifer  will  be
examined.   Abandoned  wells  will  be
plugged. Operating wells will be lined if
remediation is necessary. This action will
be taken ro protect the Roubidoux aquifer
from  contaminant  migration  from  the
shallow aquifer.

The cost of this plan is estimated by
EPA  to  be  $5,800,000  with  an  annual
maintenance cost of slo,000.  .
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Multi-use
topographic
maps
By Catherine S. Evans

Many maps are multi-purpose, but one of the mos( versatile maps around is the
topographicmap.ProducedbytheU.S.GeologicalSurvey,avarie(yoftopographic
maps are available for the United States. For Kansas alone several series of topo-
graphic maps, which come in different scales, are available. Topographic maps have
contour lines that represent the shape and elevation of the terrain. Most of them also
contain other information, such as the location of roads. cities, rivers, and lakes.

Theo.S.G.S..thefedenlequivalentoftheKansasGcologicalsurvey,isaprolific
map maker, producing maps that are are useful to a much wider spectrum of people
than its name implies. Topographic maps produced by the U.S.G.S. are useful for
hikers. bicyclists and photographers wanting to lcx:ate features such as roads and
paths, hills, mountains. and forests. History and genealogy buffs can also use these
maps  to  identify  places,  such  as  cemeteries,  ghost  towns,  and  old  schools  and
churches.

Natural and man-made features, including hills. valleys, mountains. and other
land forms. are represented on the maps by contour lines connecting points of equal
elevation.  Cities.  towns, rivers,  creeks, ponds,  vegetated areas.  roads. railroads.
quarries. airports. national and state parks, and forests and wildlife areas are also
shown on many of the maps. The detailed 1 :24,000-scale series includes major city
streets and rural buildings as well.
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Topographic maps of Kansas are avail-
able in a variety of scales, from the most
detailed1:24,000-scalemapsroageneral-
ized map of the entire state.

1 :24,000-scale (7.5-minute) series
Each  1:24,OcO-scale  map  covers  ap-

prorimately 6.5 x 8.5 miles or 7.5 by 7.5
minutes of longitude and latitude. These
maps  show  towns,  lakes,  rivers, creeks,
ponds,roads,railroads,quarries.pipelines,
radio towers, airports and landing strips,
townships,  vegetation,  cemeteries.  and
rural buildings. Most of the maps have 10-
foot contour intervals. The 1 :24 ,OcO-scale
maps  are  available  for  the  endue  state.
About 1,500 maps provide full coverage
of  Kansas.  Dates  on  these  maps  vary,
depending on when they were completed
or updated.

1 : 50,000-scale series
Produced  for  the  Defense  Mapping

Agency, these maps have a 1,000-square
metergridandarered-lightreadable.Each
mapcoversanareaofapproximatelyl3by
17 miles or 15 by minutes of longitude and
latitude.  These maps show towns, lakes,
rivers,  creeks,  ponds,  roads,  railroads,
quaries, pipelines, radio towers, airports
and  landing  strips.  political    townships.
vegetation,  cemeteries,  and  rural  build-
ings.  Elevation  contours  are  in  meters,
with 10-metercontour intervals. 1 : 50,000-
scale maps are available for limited areas
in  northeast  and  north-central  Kansas.
Dates on these maps vary.

1: 100,000-scale series
Each  1 : loo,OcO-scale map covers ap-

proximately  34  x  55  miles  or  30  x  60
minutes of latitude and longitude. These
maps  show  towns.  lakes,  ponds.  rivers,
creeks,roads,railroads,airports.andland-
ing strips, quarries, vegetation, and radio
towers.  Elevations  and  contours  are  in
meters. with  10-meter contoiir intervals.
AmongthenewerU.S.G.Smaps,theseare
not available for the entire state but nun-
ber of published maps grows each year.

FIGURE   1-A.  AN  AERIAL.  pHcyrcoRAPH  (TOE.)

SHOWS  STRIPPED  MINED  LAND  AROUND  TREECE,

KANSAs.   (pHoro  couRTEsy  oF  THE  U.S.  DE-

PAR"ENT  0F  AGRICULTURE)   1-a.  THE  SAME

AREA (LEFT) As DEplcTED oN A  1:24,000-scam

TOPCX3RAPIIIC   MAP   (ACTUAL   MAP   IN   COLOR).

(UsED  wml  pERMrssloN  oF  THE  U.S.G.S.)
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FIGURE  2. THE  AREA ^RounD OBERIIN,  KANSAs  As  DEplcTED oN M^ps  oF vAITINo scAu2  ^NI)  DETAIL.  THE M^ps  scAns  AF`E  1:24,000  (ABovE).
1 : 100,000  (TOP  RIOFT),  AND  1:250,OcO  (RIOFT).

County series
Also at a scale of 1 : 100,OcO, the maps

in this series are available for more than 50
countiesinKansas.Mapsofothercounties
wiubeproducedinthefuture.Thesemaps
show towns. lakes, ponds. rivers, creeks.
roads,railroads,airpolls,andlandingsthps,
quarries,  vegetation,  and  radio  towers.
Elevations  and  contours  are  in  meters,
with 10-meter contour intervals

1 : 250,000-scale series
Each map covers approximately 68 by

110  miles  or  1  x  2  degrees  latitude  and
longitude. These maps show towns, lakes,
rivers,  creeks,  roads.  railroads,  ailports,
and  landing  strips,  quarries.  and  radio

Winter 1989

towers.  Unlike  the  loo,OcO-scale series,
these maps do not show areas of vegeta-
tion. Elevations and contours are in fee(,
withl00-footcontourintervals.Datesvary,
but most of these maps for Kansas were
produced in the 1970s.

I:500,000-scale state map
This  map, compiled in  1961  and  up-

dated  in   1984,  covers  the  entire  state.
Towns. county lines, lakes, rivers, creeks,
railroads,highways,andpavedniralroads
are shown. Elevations and contours are in
feet, with 200-foot contour intervals.

Topographic  maps  for  all  states  are
available for a fee from the U.S.G.S. All

Kansas  maps  are  also  available  at  the
Kansas Geological Survey. For more in-
formation and a free map index of  maps.
contact:

Kansas Geological Survey
1930 Constant Ave., Campus West
University of Kansas
lrawrence, KS  66047
(913) 864-3965

0r'

U.S. Geological Survey
Western Distribution Branch
Box 25286
Federal Center, Bldg. 41
nenver, CO  80225
(303) 236-7476    .
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Geophysical
prospecting

Hands-off exploration
By Don W. Steeples

I.J1
<     .     <'   1= ==.=

-.__-__-i _il. _-

:<:--:+:i-L==-.i_i_-
EEHiiEIEii,.-

±=T±±-i---dy5+J.

There are several means of exploring
theEarthbygeaphysicalmethods.Eachof
these  techniques  exploits  fundamental
physicalaspectsofEarthmaterialssuchas
electrical, magnetic, acoustical, or gravi-
tationalproperties.Whilethesetechniques
do no( allow detailed examination of the
rocks beneath us, they often enable geolo-
gists and geophysicists to infer the most
likelyprqpertiesoflargevolumesofrocks.
Thephysicalfundamentalsofvariousgco-
physical exploration  techniques are dis-
cussed in the following paragraphs.

Gravity methods
The  Earth's  gravitational  attraction

varies slightly from one place to another
on the Earth's surface. Some of this vari-
ation  cx;curs  because  the  Earth  is  not  a
perfect sphere. and some is related to dif-
ferences in elevation on the Earth's sur-
face.  While  these  variations  in  gravity,
suchasthosecausedbyunknowngeologic
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features are not predictable.
Forexample.innorth{entralKansas,

there is an anomaly known as the Mid-
continent Gravity High where the Earth's
gravityisaboutO.OcOpercentgreaterthan
normal.Inotherwords,itwouldbeslightly
more difficult for a track and field athlete
to high jump or pole vault in north-central
Kansas than in other parts of the state.

Gravity measurements are made with
an instrument known as a gravity meter,
and maps can be produced that show dif-
ferences in the pull of gravity across the
state. These variations are useful in locat-
ing geologic faults and ancient volcances,
for example. They can also indicate the
presence of gcologic basins that are filled
with unusually large thicknesses of sedi-
mentry racks.

Magnetic methods
The Earth's magnetism  varies from

place to place, much as the gravity varies.

Thevariationinstrengthofthemagnetism
is caused primarily by concentrations in
racks of a magnetic mineral called mag-
netite.  Rcx:ks  such  as  granite  and  sand-
stone have a high magnetite content rela-
tive to such racks as limestone and shale.

These variations in magnetism have
been measured for the state of Kansas by
towing an instrument known as a magne-
tometer behind an airplane. The resulting
magnetic maps are useful in finding geo-
logic faults and gcologic basins that are
filled with unusually large thicknesses of
sedimentary  rocks  or  buried  mountains
that are covered with unusually thin sedi-
ments.

Electrical methods
Variations in the electrical properties

of Earth materials can be measured at the
Earth'ssurfaceandwithindrillholes.These
measurementsareveryoftenmadeinholes
at the time of drilling, but are not often

geologic kansas



madea[theEarth'ssurfaceinKansas.The
presence of oil and gas in rcoks in a drill
holeisindicatedbyunusuallyhighelectri-
cat resistance.

Per£#t¥ot:ngwithseismic
Seismic reflection, a powerful tech-

nique  for  underground  exploration,  has
beenusedformorethan60years.Seismic
waves  are  essentially  sound  waves  that
travel underground at velocities of two to
four miles per second (three to six lam per
second), depending upon the type of rack
through which they pass.

Seismic-refleetiontechniquesdepend
on  the  existence  of distinct and  abrupt
seismic-velocity  and/or  mass-density
changes in the subsurface. These changes
in either density or velocity are known as
acousticalcontrasts.Themeasureofacous-
tical contrast (formally known as acoustic
impedance)istheproductofmassdensity
and the speed of seismic waves traveling
withinamaterial.Inmanycases,theacous-
ticalcontrastsoccuratboundariesbetween
geologic  layers  or fomations,  although
manmade boundaries such as tunnels and
mines also represent contrasts.

The simplest case of seismic reflec-
tionisshowninFig.1.Asounceofseismic
waves  emits  energy  into  the  ground,
commonly by  explosion,  mick-mounted
vibrators.massdrop,orprojectileimpact.
Energy is radiated spherically away from
thesource.Oneraypathoriginatingatthe
source will pass energy to the subsurface
layer and return an echo to the receiver at
thesurfacefus:Llnthecaseofasingleflat-
lying hayer and a flat topographic surface,
thepathofleasttinewillbefromareflect-
ing poim midway between the source and
thereeeiverwiththeangleofincidenceon
the reflecting layer.

The sound receivers at the surface are
called geophones and are essentially low-
frequency microphones. Signals from the
geophones  are  transmitted  by  seismic
cablestoarecordingmck,whichcontains
a seismograph. The seismograph contains
ampliriersthatareverymuchlikethoseon
a sterco music system. The sound return-
ing from the Earth are amplified and then
recordedondigitalcomputertapeforlater
processing and analysis. The purpose of
compu(er processing is to separate eehces
from other sounds, to enhance the echoes,

Winter 1989

FIGURE  I.  REFnclroN  FROM  ONE  IAyER

FIGURE  2.  REFLEonoN  FROM  THREE  I.AyErs
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FIGURE  3.  ScHEM^nc  DRAwlNo  oF  sElsNIC-R^y  p^THs  FOR  A  sINGi.E  sl]or  wrnl  A  sH-CHANNEL
REFLECTION   SEISMOGRAPH.
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FIGURE  4.  THE  CONCEPT  OF  COMMON  DEPTH

(CDP).  Nome "AT RAY  IA"s  FROM Two DIF-
FERENT  sHOTs  (S1   AND  S2)  REFuc'r  FROM  A
COMMON  roINT  IN  THE  suBsuRF^cE.

and to display them graphically.
In the real world. several layers be-

ncaththeEarth'ssurfaceareusuallywithin
reach of the seismic-reflection technique.
Fig. 2 illustrates that concept.   Note that
echoesfromthevariouslayersarriveatthe
geophone at different times. The deeper
the layer, the longer it takes for the echo to
arrive at the geophone.   Because several
layers often contribute echoes to seismor
grams,theseismicdatabecomemorecom-
plex.

In the case of a multi{hannel seismo-
graph,  several  gcophones  detect  sound
waves almost simultaneously. Each char-
nel has one or more geophones connected
to it. Reflections from different points in
the  subsurface  are  recorded  by  various
gcophones. Note in Fig. 3 that the subsur-
face  coverage  of  the  reflection  data  is
eractlyhalfthesurfacedistanceacrossthe
geophone apread.  Hence, the subsurface-
sampling intenral is exactly half the gear
phoneintervalatthesurface.Forexample,
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if geophones are spaced at  16 in (52 ft)
intervalsattheEarth'ssurface,thesubsur-
face reflections will come from locations
onthereflectorthatarecentered8m(26ft)
aparl

In Fig. 4. source and receiver lcx:a-
tions have been placed in such a way that
paths1-R2reflectsfromthesamelacation
in the subsurface as path S2-R1. This is
variouslycalledacommon-reflectionpoint
(CPR) or a common-depth point (CDP).
The power of the CDP method is in the
multiplicity of data that come from a par-
ticular subsurface location. By gathering
common midpoint data together and then
addingthetracesinacomputer,thereflee-
tion signal is enhanced. Before this addi-
tioncantakeplace.however,thedatamust

be corrected for differences in travel time
for the reflected waves caused by the dif-
ferences in source-to-geophone distance.
The degree of multiplicity is called CDP
fold. A seismograph with 24 channels, for
example. commonly is used to record 12-
fold CDP data.

The seismic-reflection method is used
to determine the spatial configuration of
underground geological formations Q=ig.
5).  Note  that  the  peaks  of  the  seismic
reflections have been blackened to assist
in  the  interpretation.  This  example  is  a
very  simple version  of typical  near-sun-
face  geology  that depicts  a  buried  sand
lens in a river valley. The deeper the sand
lens below the surface, the more difficult it
is  to  detect,  but  the  physical  principles
remain the same.  '

Earlier in this discussion, we touched
ontheanalogybetweenaseismographand
a  sterco  music  system.    A  stereo music
system has control knobs to enhance high
frequencies (like a flute) or low frequen-
cies (like a bass drum). A seismograph has
similar capabilities in choosing the sound
frequencies that are recorded. A seismolo-
gist selects the frequencies to be enhanced
depending on the depth and size of under-
ground geologic features of interesL

To detect small geologic features, it is
necessary to use a seismograph  that can
record and enhance high-frequency sound
waves. The use of high-frequency seismic
waves in reflection seismology is known
as "high-resolution" seismic exploration.
As research and instrumentation develop-

FIGURE  5.  ScHEM^HC  sHowING  A  sElsMlc  sEcnoN  RELATING  To  REAL-WORLD  GEOLacy.
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FIGURE  6.  scHEM^T[c  cROss  sEcmoN  OF  GEoroGy.  sErsMic-R^y  pArm,  AND  pROcEssED  sElsMlc  DATA.

ments allow recording higher and higher
seismic frequencies, it is becoming pos-
sibletoprospectforprogressivelysmaller
geologic targets.

Compressional  waves,  or  P-waves,
arethemos(commontypeofseismicwave
used for reflection prospecting. P-waves
propagating  through  the  Earth  behave
similarly to sound waves propagating in
air. P-waves generate eehces (reflections)
when they come in contact with an acoLis-
ticalcontrastintheairorundertheground.
In  the  underground  environment,  how-
ever,  the  situation  is  more complex  be-
cause energy that comes in contact with a
solid acoustical interface can be transmit-
ted across the interface or converted into
refractions and/or shear waves as well as
reflected waves.

Seismic reflection is sensitive to the
physical properies of Earth materials and

Winter  1989

is relatively insensitive to chemical make-
up of both Earth materials and their con-
tained fluids. The seismic-reflection tech-
nique involves no assumptions about lay-
ering  or  seismic  velocity.  However,  no
seismic energy will be reflected back for
analysis unless acoustic impedance con-
trastsarepresentwithinthedepthrangeof
the equipment and procedures used. This
is identical to the observation that sound
waves in air do not eeho back to an ob-
server unless the sound wave hits some-
thingsolidthatcausesanecho.Theclassic
use of seismic reflections involves identi-
fying the troundaries of layered geologic
units. It is important to note that the teeh-
niquecanalsobeusedtosearchforanoma-
licssuchasisolatedsandorclaylensesand
cavities.

Fig.6depictsasingleexplosivecharge
firedinadrilledholetoprovideasourceof

seismic  waves  for  a  seismic-reflection
survey.Theseismicwaves,whicharereally
soundwaves,echofromundergroundrack
layers.  These echces are then detected at
the Earth's surface by geophones, which
arereallylow-frequencymicrophones.The
sigrmls  are  transmitted  to  the  recording
truck by way of cables. The seismograph
in the recording truck is much like a multi-
channel   stereo   music   system.   The
seismograph's  amplifiers  condition  and
amplify the data and send them (o a digital
tape recorder. After the data are placed on
computer tape by  the recorder,  they are
rcadyforpracessing.Thesignalsareprac-
essed in computer (o produce a final dis-

play called a seismic section. The seismic
section in Fig. 6 shows eehces from rack
units-the Lawrence, Stanton, and Wyan-
do`tte  formations-a  few  hundred  feet
below the Earth's surface.
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gk new and related publications

New releases
"To  bring  together,  correlate,  and  preserve":
a history of the Kansas Geological Survey, 1894-
1989
RexBueharran

Over the past 100 years, S urvey researchers have collected,
analyzed. and interpre(ed geologic information. This book de-
scribesthepeople,reseach.andpolitickingthatledtoincreased
geoloSc knowledge about Kansas and the development and
growth of the S urvey. It covers the history of gcological explo-
rationinKansasfromthepre-SurveydaysofearlyEuropeanand
American explorers, through the first Survey years when staff
and  funds  were  spars,  up  to  the  near-present as  the  SLirvey
expanded in size and scope to include computer technology and
reseach on environmental issues. such as waste disposal and
ground-water pollution. 96 p. Price: $7.50

Geophysics in Kansas
Edited by Don Steeples

This book is a collection of articles by geophysicists from
industry,  the  Survey.  and  other  institutions.  Topics  include
seismic explorationcase histories. seismic-reflection sLirveys of
centralKansassinkholes.gravityandmagneticstudies.andheat
flow and gcothermal investigations. 316 p. Fhice: $15

Publications related to articles in this issue

Arachnida (p. 2)
Regiorlalgeologyandpaleonlologyofupperpaleonzolcl]amil-
tonquarryareainsoutheasternKausas,ed.t>yGeneMapesand
Royal H. Mapes (Guidebook series 6), 280 p..1989. Price: S25

Kansas cyc]othems (p. 4)
Sedinentary Modeling: Computer Simulation of Deposilional
Scquenccs, edited. by Even K. Franseen and W. Lynn Wamcy,
84 p., 1989. Price: $7.50

Lead and zinc mining (p.  16)
"Guide to mined-land problems and reclamation in  southcasi

Kansas," by I.awrence Brady et al., (Open-file report 89-19), 21
p..1989. mce: $2.10 (photceopy)

TownsandwineralsinsoulheasternKansas,astudyofregional
I.ndALs(rz.dri.zarion, /890-J930, by John G. Clark, (Special distri-
bution series 52),  148 p., 1970. Price: $3

Gcophysica] exploration (p. 24)
Pcfro/ciim.. a prz.mcr/or Kansczs, by D. Baar et al. (Educational
series 7), 40 p.,  1988. Price: $5

Publication Order Form

Qty. Pubrication Price each Total

I would like to receive a freeIcatalog I cheek enclosed   I visa       I Mastercard
HandllngSubtotal

Visamsterfud #
I  Topographic map index ust all numbers on card Sales tar**-

*Handling charges per order:upto$3.00,add$1.00$3.01to$25.00.add$2.00$25.01to$75.00,add$3.00Over$75.00,add$5.00 Month      Year    (Expiration date required) TOTAL

Customer signature

**Sales tax (Ks. residents only): 4-3/4 %
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The Sphynx (Gove County)
Chalk  formations  in  western  Kansas  do  not  erode

quickly,  but  millions  of  years  of  erosion  sometimes  cause
catostrophicovemightchanges.Thesphynx,achalkpiuarnorth
of Monument Rocks  in western Cove County,  withstood the
forces of erosion  and gravity until  1986 when  the fomation
suddenly toppled. In the photo at left. taken only three or four
years before the Sphynx's demise, the formation appears fairly
solid. But once the head (oppled, it shattered into rack fragments
shown above.

The Sphynx is just one of several chalk formations in
western Kansas that were left behind when the chalk around
them eroded. Monument Racks, a national natural landmark, is
abouta quarter mile south of the Sphynx. Fossils are common in
the chalk beds of westcm Kansas, among the most extensive
chalk beds in the world.  However, around Monument Rocks
theyarerarebecauseofeasyaccessandarelativclyhighnumber
of visitors.

Monument Rtreks and the Sphynx are about half-way
between Oakley and Scott Cityjust east of us 83. Although  the
main section of the rock formations are part of the Monument
Racks National Natural Landmark, they are on private property
and the landowner.s rights should be respected.
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