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Abstract

Thisstrtydiscussesthcc"mcaoeoddisthitionoftl]emtjorhfmmnritypesinthekylin
i°x2°qued]m€le.ThedimTtni6onofdmld.aurdinthc8aldy,depthOfpcdrfutioninrothe
Precamtriui.elcvalionwithre8pee(toseilevcl.ddrockqpeci)counmedqtheb-tfulfregc
shorn on the acconpanyinB xp.  M.joe rm]cmes qe inha.a from d.e-iled itr`.card cotLtou xp
usingdetopofthcovcrtying^rt].cBeGro.pofoDcltiddheMifriBininctrtxHDpcecd.in
plmes.  Acomgnedc nd derivchvc mqu tv\Efc I].ed to locdB in.joe lib.- ul io rid in the
intquetndonofbasc-utvhcedrinholed.I..rcfp-fultiul€dyndcbli-fads
- to be inqunml in dcfro.the geologic tomes. Rfrion.ny impoztml mica].es ibchxle de
nowhwest-tmding Cbesqx2ckc, Bdi`iq-Manricld. nd rm River eccarfe zones.  Stnxares prdlel to,
and inchrding the Mini trough in ctcrolBee Coirty. .I.tl thofe to the fonh Of 11- hedoni. dane in
WilsonCounty.caistirmethcnijcrIIothe.f!-tmdin€eec.ariczzdng.

EpizondgrerieeistheprfuinmlrocktypeinfheJaptinqurfugle.drcaiedlyclaelyrdrd
hyolitecovas"jtrporfupeoftl]csoudirm6clOfooiintic.fouhOftlpFuRIvatecmiczae.
Stichtlymetamo]phosed,c]Istic.eedintnip)rnDchBoecazrinhuli-hndedb&siftsorgfch.nBq].stryin
thenorthcestenporionOfthequ.drqglc.

Introduction

ThisstudyandtheaccompanyingmaparepanOfa
seriesofpublicationsdealingwiththegcology.geochem-
istry,andgeophysicsoftheJoplin1°x2°qundrang]e,
Icoaled in southeastern Kansas and southwc§tem Missoul.
Thedatawerecolleceedaspar(ofamullidiscipliltry.
ccoperative effort by the Kansas and Missoui Geological
Surveys. and the U.S. Geological Survey under the
ConLerm inous United S fares mneral Assessment Progralri
(CUSMJap).

The Japlin 1° x 2° quadrangle covers an area of
afpexjfnately 7500 mi2 and is locaoed in southeasoem
Kansas and southweslem Missout betveen longivides 94°
and 96° West and hitudes 37° and 38° Nor(h (fig. I).  In
sotitheast Kmsas all or most Of (I)e follo`iring nine counties
ac included in the quadmngle:  Chcrokee. Crawled,
Bourt", Labette. Neosho. Allen. Monq!omery. Wilson,
and Woodson.  Minor portions of three adjoining counties
to the west also fall into the area.  In Missouri all or mos(

FIGURE1-INREM^porrm~T~T^RE^sHo"oitDLce^rmiorrmJounQu^oENOLJLMidconine)Drift(MCR),rm
RivertecioniczoneO=RTZ).Bolivar-Mqtsfieldteeeoniczone®MTZ}.ChesapcckcI€]rmiczxmc(CIZ),deCcnrdMi8souri
tectonic zone (CMTZ), and the Miami trough OrT).
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of Jasper. Barton, and vclnon and miner pcrtinsof                 1985: Penison and others.1984: BiclEford and a(hers.
simimding Counties are included.                                                 198l : Kisvmsanyi.1975; DeDison l96®. from aeromag-

The fnap represents an atlempr to inqul the                   i]edc and ground-based gravity dale crargcr.1989: Idm.
PTeeambrian basemen( geology of the Japlin quadmngle           1987), and from structLDes mopped in d)c over])tug
from hmited drill hole infination (Cole and wamey,             Paleozoic sodibmtary locks olair and others. in press).

Published maps
Pubuslied geologic maps of the Pteambrian basement

locks of Kansas a}ickfnd and others. 1979) and hGsso`iri
acis`rarsanyi, 1979) show that granite intrusive locks and
hychitic to dacitic volcanic reeks cover most Of the Joplin
quadrangle.  Tlie norlheni portion Of the quadrangle in
Kansas is shown to consist primrily of cpizonal granite.
often with abundam perthite and exhibiting granoph)tic
texaires.  To the south rhyolitic and minor dacitic volcanic
rocks dominate.  Ash-flow a)ffs and lava fbws, scme Of
which are believed to be closely relcoed to the erizmal
granites and have textures charactchstic of those rocks, are
commoT]. The granitic and rhyolitic rcoLs range in age
from 1.350 to I.4cO in.y., with the most common age
repor(ed a( 1380 in.y. Oickford and others.1981; Thomas
at others. 1984).

Rliyolitic locks, sinilar to those described above,
occur widespread in Vemon County. Missotri. in the
nonheast portion of the quadrangle acisvarsanyi, 1979).
These rocks were not recognized on the Kansas side of the
stale line. Subvolcanic granite massifs consisting of alkali

gmie and some grangivre cocur to the sotlth in Barton
and Jasper ooiinties and may be oorrcLative with the
qrizmal grarfues in Kansas.  An area in southeasl Emon
and dortheas( Jaqu counties is `mdedain ty copse.
dined grniq> some Of which is twtrmica granite. Similar
to drfe occurig in the SL Ffanoois Mountains in
qMdhcast Missoul.  low-grade metmdyic elastics ale
rcoqgnized in vesm Vc(nor] County and exoend acfuss
the border into castcm Borfu Coiinty. Kansas.

Undivided hydite, dacife. and cpizmal grmife
undndies mast Of the Joplin qundrmgle as sho`rm on a
Precambrian basenenl map of the northern midconthent
(Sins. 1990).  This map shows apizonal. micrortyic
granite porpyry and grmite. and mesozom] gmnite of
similar nge occuning to the east in Missouri.  Endy
Proterozoic. mesozonal. granitoid focks are crown near the
northern border Of the quadrangle.  Sins (1990) also
chows a confined area smddling the Kansas-Missoul
border underlain by mddle Protcozoic (at>ou. I,300 in.y.)
low-grade mctamofphic elastic sedinentary locks.

Subsurface control

Within the the Jopun quadrangle, 86 reponed drill
holes penetrate Preeanbrian basement reeks (table I).  A
limited anouli( of cq'e is available for sqidy from five drill
holes.  Well cu(tings from only about three dozen drill
holes are archived a( the Kansas Geological Su`/ey,
Wichita Well Sample Library, and the NIsso`ri Dapan-
ment of Natural ResoLpees, Geological Sur`/ey. Rolla.
Idea.ification of basemen( rock qpes from cilttings
presents potential problems if the penetratons are chanow.
Or the 86 drill holes thai penemte the tx)semen( colnplex,
30 have penemtions less than 20 ft (6.6 in), 19 grcaoer
than loo ft (33 in). and only 10 penemre dequ than 500
f, (156 in).

Our map ®late I) shows the distnbuton of the 86
basernem tests, the depth of penemtion. and rock Ppe
eneoun(ered at the Fhecambrian basement sirfu>e.  Of this
total. 13 drill holes penemte the Ehecambrian surfuce in
the Missoul porion Of the quadrangle.  The bes( coverage
of data is in (he southwestern comer of the quadrangle.
Most holes drilled into the precambrian in Kansas ac
listed in Kansas Geological Survey Subsurface Geology
Series 7 (Cole and Watney, 1985). wlLich is cLErTen( to
1981.  MissoLiri basemen( data were gathered from
Kisvarsanyi (1975).  The lcealon of more leeently
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conipleied drill holes was obtained from regularly pub-
lished wed conipledon records. Cther soimes include
geophysical logs and drillers` logs.  Wens to the basemen(
in Misso`)ri are often completed as community water
weus. while most of those in Kansas resul( from hydrocar-
trm exploratin.

Well qutas have provided many tnemen(
samples, which have been examined will) a binceular
microscope to verify or identif}r barment lock type.  Thin
edous have been prapd fro cuttings and available
oore from a.ot]t a half dozen drill holes.  haailed pctfty
g[aphic descriptions Of individiia) drill holes have been
pi"ished by tfaison (196®.  Afro gencol perographic
descrtyions can be fo`md in puoucations by Bidind and
others (1981. 1979). Kisvarsanyi (1975. 1974), and
Skindun (1948).

Identification of basement rock t)qx; encounced in
tl]e remaining drill holes is impossible to verify.  Mosi of
the rocks were identified at the well site by either a
geoloSsi or driller, whose chhity to idendfy hasernem
reeks vried widely with expedence.  Cudngs from a
niimha' of wells. solne of which were drilled as early as
1908. Inay have existed at one tine or another, but have
chce teen ]esl



Geophysical trends

A high-sensitivity aeromagnedc stpvey of d)e Joplin
quadrangle was completed in 1985 by the Kansas Goologi-
cat Survey.  East-wes( fight lines unere spaced I lm (0.62
mile) apart. and north-south tie lines al abou( 16 lm (10
miles; Yarger, 1989).  The fnap depicting the ooeal inlen-
sity magneijc rield and a nulnbcr Of specmny fikez\ed
versions are useful in intefprethg the smictilre and
composition Of the basement.  A new/ dale-pmDoessing
(echiquetopnd`]ceterracerdensityandoemoe-magreti-
zaiion maps (Mocaiferty and Cordon, in prepamion) is
another promising method to acquhe infomation on the
basemen( rocks beneath the sedineneary cover.  In
addition shaded relief maps Of aeromagnelic dad) have
txrm `ised by Yanger (1989) to enhance mgnetic libca-
ments.

Stnmml trends or faults affecting basement rocks.
especially in instances where rocks of different magnetie
intensity are juxtaposed, or where the verical component
of displacemem is substantial, show as sleep gradients on
magnetic maps.  These gradients, or their expression on

quthedcally derived maps, have been widely I]sed to
delineaee hasemenf stnlcanes widiin Lbe Japlin q`]adrangle
Oanger. 1983, 1989; Kis`msanyi, 1979) and elsewlicre
(Gay. 1989).  We have used these maps ex(enchre]y to
inEepet d]e mcne obvious linear nagDctic tmds in (he
qurfuglc. same Of Which mimic. or extcod. mqpedI-,furs.

Nchhveslunding magnede lincanents dominate the
hBeoent eErme.  This might be relded to the fact that
ttes faults are beueved to be older than the Dordieast-
tending finlts. and dtai tmslalonal itlovemenl along
them fnay have been significant

precambrian eermes er domains can also be intcg.-
pet from a combination Of qxrml analyses, ounque
illumination, and total intensity aermqgnedc maps.
Yarger (1985, 1983) Iised this pps of info"lion to map
the geologic boundary between the younger apizonal
granite to the soutli and the older mesozonal granite to the
north in Kjmsas.

Rock types

The three principal rock types identiried in the
quadrangle are granite, rhyolite. and melasediments.

Granitic intrusive rocks, rliyontic, and nrinor dacitic
alid andesitic volcanic rocks. low-grade me(anorphic.
clastic sedimentary rocks, and in places substantial
thicknesses of locally derived erosional debris (gpnite
wash) cocur a( the Ptocamhian basement s`irface.

Granites

The mos( common rock in the quadrmgle is granite.
micrographic granite, and gfanie paphyry.  The granite is
epizonal and characterized by granophyric ro micrographic
textures. The rcx:ks are commonly medium grained and
consistprinarilyofperLhite(upto45%),quanz(auto
35%), sedic plagicelase (up to 15%), and bietite (ap lo
5%), which is often chloritized.  Magnetite, apa(ite.
aphene-leueoxene. and zircon occur as accessory minerals
®ickford and otliers.1981).  TI)e sam.e mineral assem-
bbge. bu( often with slightly higher percennges Of
per(hits, is reported by Denison (1966), who also mentiaus
muscovite, irmorides. apidote, and calcite as minor
mineral constiluents.  The magnedte content Of the granite
in individual plutons may `/any considerably and mach
concentrations of up to 2 weight penent Oranger, 1989).
TTLe graniLes occur as shallow-sealed plueons that yield U-
Pb ages between I.350 and I,4cO in.y. Oickford and
0,I,ere. ,98,).

Volcanic rocks

Extnisive rhyolitic rocks that are genetically related ro
(he shallowly emplaced qrizonal grani(ic rocks occur
thoughoul the southern tier Of coundes and are capecially
ab`indan( in nonheaslem Orlahoma Oenison, 1966).  In
wed cutngs the rocks may be difricul( to distingtiish from
granite.  The rock is often described as a poxphyry and
consis{sofmencerystsofper(hite,plagioclasefeldapar.
q`iartz. and minor alnounts Of magnedee-illnenite. and
chloritized biotite sei in a ground"ss Of quartz-feldapar
imcrgrowths or devirification products a}enison, 196®.
The phenocrys(s commonly constidite `p to 4Ow of the
rock  An average modal conLpesition based `pon petro-
graphic analysis was also put)list)ed by Denison (1966).
Based ufxm textunl sinilarities with expcoed rocks in the
St. Ffancois Mountains as men as their cofnpesition, they
ac beneved to be mosdy ash-flow qiffs.  Denison (1966)
descrhes all the rocks in Kansas as legionally metamor-
mased metartyomes. A few of the drill holes within the
rhyctitic temne encoilntcr intEnnediaee volcanic reeks
colisisthg Of andeshe and dacite.  Their distribution
sugges(s that these rocks vol`ilnetrically qapsen( only
lacalizedacouencesOfinermediafephasesassociated
with the rhyolitic Tceks.  In places such as the Miami
twigh ill southern Chcokee Coimty near the Orlahoma
border (rig. 1). the andesite is thcroughly mylohitized and
altered ®rockie and others, 1968).  Within the rhyolite
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tmne fnore than a half dozen mrmdnocks are recng-
nized.  Some rise to approxinately I,000 ft (300 tn) above
the Precambrian surface.

Metasedimentary rocks

Clastic sedinentary rocks ac widely disutbded
froughout the northern half of the quadmgle.  They are
also found in a proniinent graben in the exdeme south-
western comer of tlie area and fnay occur in isolated
paches in northern Montsolnery and central lcheqe
counties, Kansas ®laee I).  The sedinentary rocks have
feeeived rue or ro anention and have only been desdibed
and snidied in a general sense.

All of the sedimentary rocks that ac adequalcty
described exhibit a( mos( low-grade fnetamorphim.  No
medium- to high-gmde metanolphic rocks have been
reliably reported.  In the nor(hwestem part of the quad-
rangle two driu holes, conpleted in 1916 and 1920,
penemte considerable thicknesses of sedimentar)/ rock,
repor(ed to be a schist and mermorphic Tock. respectively
(Cole and Wamey. 1985).  However. the original descrip-
tions of the rcx)k in the driller.s log refer to slate. sliale.
sand. sandy line, lime. and red rock. which is coniparable
ro descriptions of the overlying Palcozoic sedinemary
locks on the same driller.s log.

The rocks in Vemon County. MissoLri ®lale )). have
been examined by Kisvarsanyi (1974) and found to be
esseTi(ially unfnctamoTpliosed arkosic sandstone and
conglomerate with some red shaly intervals.  The rock is
unsorled and consists of subangular to subrounded grains
of smined quartz. hash feldapar, and ljthic frogments of
devitrified rhyolite.  Skfllman (1948) and Greece and Pond
(1926) also describe the PTeealnbrian sedinents found in
Vernon County. Missouri.  In the Iota deep well in Allen
County, Kansas ®lale I), over a thousand feet of sedinen-
tar)/ rock was described by Haworth and Benliett (1908) as
"a sandstone conglomerate varying slightly in color and

caftrmte contenL md in size of grains tp tD 34 inch in
diametr.„

UhmotaDqpliosed to snghtly metamaphosed &rtose,
sodstcoe. 8ilcoone. md shale make ip the hilk of the
sedinentmr rocks el]oouitered.  Regional low-grade
menlnrtyisln, charactrized by chiindanl dcvclopment of
whie mica. apidote. and chlorite. Iias aifected some Of the
rds.  The Detamdyic gmde atlril]ed is a f`inction of the
age Of tlle fock and its hril hitry.  Conddcmble
thichesscs of locally dchved conglomcmles cautrining
clasts derived fro beariiy. mosqy granitic tD rl]yontic
tcfmes. may dso be encountefed.  Carbonate racks
appear to bc absent from tl]e section. but calbonaoe cefnent
is cad)drm.

Pricr o d.e dapesitioi] Of chtrian"ovician rocks.
a pchod of trdon eock Pace.  The erosional debds.
refifrod to in the ved recnds as "granite vrasli." is
wideapad thotigl]ouo Kmsas and may reach thichesses
of hundreds of feet.  In drill cilrfugs the material may be
difficult to disthguish in alEosic sedinentary rocks.

The age of the sedimemary rocks is prchlenatic.
There is me disagreenen( that they poslchee the gmnite
and thyome.  Sins and others (1987) bcheve that this siiite
of sedimentary rocks is localized in a graben between two
major i]oftliwesl-southeast-trending faults and can be
ccrrelared over a dis(ance of seveml hundred miles into
Arimsas.  They beneve the rocks to be of Middle ProteroL
zaic age.  Kisvarsanyi (1974) (hought dLat they may
possibly be conlaed with the Kewcemwan clastic
sedinents in southeast Nedrasta a.idialL 1972), with the
Rise Fomation in Kansas (Scoq. 196®, or that pahaps
they are early Cambrian in age.  We believe that the
sedinebtary rocks. possibly raliging in age from NIddle to
li]te Proterozoic, are preserved within do`mdropped faun
blocks or basinal areas throughou( tl.e Japlin qundmngle.
Not enough can. cuttings, or rehible geophysical logs are
availalle to attemp( meaningfi]l lithol or tine-shatigraphic
cofrehfons a( this time.

Structures

As with other napped areas in the midcontinen|
northwes(- and northeast-trending faults and folds pe-
dominae within the Joplin quedmg]e.

Northwest-trending faults and folds

Nolthwest-trending faiilts having dextral translational
offsets are common jn the Archean crust of the northern
midconthent Qluddleston and Southwick, 1984).  Studies
by Nelson and Pepan]o ( 1982) on samples from the
southern midcontinent indicate that basement rocks there
were separated from a mande reservoir I.800 in.y. ago.

Hove`rer. sinilar bending fai]lts and folds ooour lhroiigh-
oii( the region. where they are oten referred to as tectonic
or stnictiml zrmes, because the hinedutc8 of individlial
stnrtines are difficult to ascertain in the subsurface.  The
oecmic zones are characterized by a series Of setni-
parallel. anasomozing. faiilts and faiined folds. porfons of
whicl] have been periodically reactivated thlonglioul
geoloSc time Oermdsen and Blair, 1986).  In mssoiiri
sofne of the fat]lts associated willi the tecedc zones carl
be traced beneath the I,480-in.y.old rhyolites Of the St,
Fhncois Mountains. and thus predate the extnisive rocks
(Sins and Petrman. 1986). Thus i. appears that the set of
northwest-trending faults may be older than the nor(heasl-



trending faults that parallel the Midcondi]cnl rift. that alie
ass`imed to be genetically related to ll]e opening Of the rift
I( has been noted by lnany worLcrs that all of tl)ese
str`ictLnes were pedodically reactivated as a res]in of
orogenic p]uesses afrecthg the edges Of the continent.
The displacemem we Observe ooday is the result Of
conipound movemen( on individual sin)canes.

Appaenl sinishal movemem along Doithwesl-
trending faults is observed in central Kansas Qcmdsen
and Blair, 1986).  Kisvarsanyi (1984) also noned tliat even
thongh nomal fauliing dominated. ]css oommn left-
lateral sine-slip faiilting ooclned in the Plianerozoic.

T\iromairregionalnorthwes(-trondingoeconic
zones, the Bolivar-Mansfield and the CIIesapeds
(Mcchcken,1971; Sins.1990). pass th"gh the nortl]-
vestem portion of (he quadrangle (fig. I).  Sl";ord
contour fnapr using the top Of the Missistppian cart.onates
and the Arbuckle Group Of rocks as danim plans ®lair
and others, in press) detail manerozoic movement not
only on faults assceiaeed with these t`ro oectonic zones. but
also on a large nLimber of other infened faults and folds in
the quadrangle.  One nrajor. regional, northwest-trending
lectonic zone, the Fall River teclonic zone, passes through
the southwestern potion Of the quadrangle into central
Kansas (fig.  I), where it was described by Berendsen and
BlaiT (1986).  Other norLhwesl-tending faiilts. some of
whicli have been inteipreted to fonl] geologic boundaries
between differen( rock types are shoum on the map.

Northeast-trending faults and folds

Northeas(-trending faults are discontinuous and tend
to be intemiped by the nor(hwesl-trending smcq)res,
even though they frequently show greaer vertical dis-

placell.ci)( than d)e dorthwes( set  The Miami froiigh,
cdendipg fro Oualioma borthtrard into Clierokee
Courty, Kansas. is de best ho`un Doftlieas[-trending
ink:tlre (fig. I).  Biedrie and others (1968) considered i.
to be in places an ctoBgacd syncline. a graben. and a
hinged fun  Day drill holes that have pene"ed the
Phafnhian basement sl)our that the glaben structure
exmds into the extreacly abef¢d ig]ieous complex.
japfying a long history of definndon.  The o"igii
ooothiies northunrd along an qurdefined. disoonthLious
ed to in ineersecfro nth tl)e Chesapecke tectonic zone.
1be Picl]er fictd Of the Th-state lead and zinc tDining
disticlislacaeedald)ein8crsectionoftl)cREanifroiigh
ut tl]c Fan RI`tr oecmic zjone.

^ixthcr fmineng similar qcoding stnicqne in
Montgomery and Wilson counties may be refthed to as
the Fiedonia tecmic zone (fig. 2). which also incliides the
lmgton RI4ge aley. 1924).  This smicttpe reaches a
culmination in the Ftodonia dome in Wilson County
(Stryker, 1925), where it intersects the Fall River oectonic
zcne (fig. 2).  A basemen hole on the dome encoumered
rl)yolite at I,160 ft 050 in). some 400 fl (120 in) hither
than meaty Precambrian tests.  Similar domes and often
associated rhomboidal-shaped basins occur elsewhefe in
Kansas at tlie intersection of noftlicas(- and nofthwest-
trending tecrfuic zones Oerendsen and Blair. 1986). and
are typical feanms of fnajor strilee-sup fai]lt systems
elsewhere in die world (Aydin and Nun. 1982).

Iemproile intnisions of Cretaceous age al Rose and
Silver City domes in Woodson and Wilson counties (fig.
2) aceur along another northeast-trending zone of faults
and folds.  At Rose dome. granite boulders incorporated
into the intnision aincks and others, 1971) represent the
only accurmce of Precambrian rock a}iclfrord and others,
1981) al the surface in Kansas.
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Precambrian monadnocks

Within the mostly volcanic temne iD the so]ithcm tier
Of coufities in the Kansas pardon Of tlie quadrngle. cigh.
necambrian monadrocks that rise aingivy above the
basement surface have been identified dyate I).  They can
reach heigivts of I,000 f( GOO in) or more.  With tl)e
exception of two. in which the drill penctfa8ed gmite. all
de other monadnocks consis( Of vctcanic reek (hosdy
lhyolite).  In sec. 12. T. 33 S.. R. 16 E.. the two urdls may
in fact peiiemte a single monadnocL  Nlimc(ous and mate
closely spaced hills protrude from the Pteanbrian
basement in norlhcastem Oklahoma. wlieTe they are
refened to as the Tulsa Mountains Qreland. 1955).  TtNae
is no discerndrle stryctiiral trend to these erosional
remnants. although some are apparently faiiloed Qeeder.
1976; Ireland. 1955).  The monadnocks in southeastm
Kansas probat>ly repesen( the eroded nortlieTh ffinge of
this terrace.

Differential gravitatioml compaction of the overlying
sediments over monadncoks in the Japnn quadrangle and

Dortheasecm Oualiona areland. 1955; Gay, 1989) I)as
fesulled in tl]e fiination Of sihale domal clos`nes that may
Serve as loci for laoer mi"mliring fluids.

Thulng Of deformation

lt is diffic`]l( to date mofcms coc`ring on faults
ctdng the Ptecamhian basement.  Rccurent movement
on smictucs has beco wdl doc`mcmed thongl". the
ftgioli (C]endenin and others. 1989; Sins and others,
1987: Bereodseo and Blalr. 1986: Kisvamnys. 1984).
Stru;tines fDand in tl]e hfisrisstppian and Arfuxme
rocks freqtienqy ccmpond a geopliysical lincafnents
napped in the tE]sement.  The last rna;try movement on
fat]lts ooctned dling the Lace MisrisriprianEaly
PeBnsylunian Ouachita arogcny.  I( is `mharm whai
iulLlenoe stresses inparted ty yolmger ofogeric events
(i.e„ Marathon, Immide) may have had ipri the
sqructures in the ama.

Regional interpretation

Our map ®lae 1) Shows the drill holes that penetrate
the Precambrian basemenL, along with rock ope encoun-
tered, depth of penemtion. and the elevation Of the
basement with respeeL to sea level.  Areal disThtion of
drill holes throughout the quadrangle is inegular.  In areas
where the concentration of drill-hole penemlions is
suff]ciendy grea| larger terranes underlain by similar rock
types can be identified with a car(aim amcNmt of confi-
dence.  Some of these temnes ewhibil charactchstic
signatLDes on geophysical maps, whicli in aim may be
used to infer basemen geology in areas lacking drill-hole
control.  The approximate boundaries or contacts of these
terraces may be inferred using this information together
with magnetic unear stnictLpes and lnapped faults.

However, the physical properdes of various fcek
types, such as those of certaii) granites and rhydites. may
no. be speciric or conmsting e")ugh to emble us to
identify the rock types with confidence.  Also. many
workers have suggested that the basement surface rock
may only fcrmi a Telalively thin veneer overlying dequ
basemen( rock of similar or different composition
a}ickford and others, 1986).  Granite penemlions in
southwestern Montgomery County, where amlysis Of
aerormgnedc and gravity anomalies would suggest a mafic
plutoTi, may be an example of such a change in rock rtype
a, depth.

In the nor(hwestem par( of the quadrangle, lowipede
metasedimentary rocks have been identiried in a mimber
Of drill lioles. Sins (1990) and Kis`/arsanyi (1979) note
the( fnost of tJie Precanbrian sedimentar)/ rocks in
MissoLiri occur in a graben be(ween the Bolivar-Mansfield

8

and the Chesapeake eecronic zones.  On the acomagnetic
map this area has a low magnedc signanre and is tx]uiided
by stong nor(hwest-rending, and weaker nortlieast-
trmding. fnggriedc linear structures, as well as mapd
faults.  On the basis of nell penetralions and magne(ic
signatues. our interpretation extends the area of these
rocks to the southwest into Bar(on County. Missouri. and
into Bo`iltx)n and Crawfut counties. Kansas.  We believe
tha( these mctasedinentary rocks Occur in localized
Fhecanbrian basins.  Sorie metasedimentary reeks inay
occur in Lebette County. Kansas. south Of the Fqu River
Lectonic zone.  This oocu.rence is along the same tmd of
the basins in Borirbon and Cra`hrfut counties.  A nolth-
Yes(-trending, 34 mi wide, fault-bounded graben in
Montgomery county. Kansas, may be ineerpreled as a
wedge Of sediments shed from the adjoining glanitic
highds.

Rhyolitic focts have been identified in drill holes
mostly in tbc southern tier of counties.  In Kansas mcrsb of
these rocks are confined to the area so`ith of the Fall RIver
teceonic zone. whicli we believe to represent a fnajor.
eemne boundary in the quadrangle.  In areas wtne drill-
lrole infination is lacHng. reeqgnition and inteapretation
Of lhyditic comes becomes difficult.  Because Of the
sinilar nanne Of their magnedc signannes, solne rhyolite
oceulTences may be expected within the dominan( granitic
tcmne. and vice vcrsa.  hhany Of the monadnocks prorfud-
ing fro the basement in the southern portion of the
quadrangle are rhyolitic and may represent volcanic necks.
These would then indicate possible centers of volcanic
activity from which flows apread outward.



Most of the area is intapreted to be underlain by
granitic meks. some of which may contain appeciabe
amours of inagnetite.  These inei]sions often tire rise to
characteristic circular or oval magnetic anomalies.

In a for insGLnces other Tock types liave been encoiin-
tered in drill holes.  Their anal eltenl is small and they
have not been rnapped as separate rock units at this sqce.

For instance. thcrm]ghly ulered and mylonitized andesiie
vras penemed in sevcml drill holes al the iniersecfon of
the NIami m]gh and the Eap Ri`er eectonic zione in
CI)eckee County. Kansas.  In addition. syenite has been
identified in a sintlc nell in soud]en Wilson Coi]nty.
Kaosas=

Conclusion
Plate I shows the disribution Of necambrian drin-

holepenehations.diemajorfaultsthathavebecnqund
in tlte overlying Paleozoic sedimentary rocks and (he
basement, and fmjor geophysical linear mends.  Not
enough drill-hole contol is avaihble to define contacts
between basement rock types aoctirately.  faults nd
geaphysicallineardendsappeartodelineategeolqrfe
boundaries in a number of cases.

This map also portrys the regional distribudon of
major Precambrian rcek iypes in the Joplin qutrangle.
using the integrated geological and geopliysical informa-
tion avaihble at the present  time.

Ibe st]idy of the goofngy of the
Joplinqtladmntlevusoobductedaspartofacooperative
dl4y txinrm tl)e  Dqurment Of NIml Rcsoiiroes,
Mssoiri Cedqrica) Su`rey. d]e Central Mi[icfal Re-
souces Bral€h of the U.S. Geological Su.`ney. Denver.
and the Kansas Gcolq¢cal Survey. This |]i]uncalion
txaefied gmady in infinal discussions widi variotis
lescarchas involved in the program. We t`roii]d like to
thank Jennifer Sins for hekying prepare dic illusbalions
andJorginaRossfortheproductionofthebasemenllnap.
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