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INTRODUCTION composition, and en echelon pattern, the mafic belt is a continental rift which failed 1963). The observed magnetic highs immediately north of the Great Lakes gonsequently, el_)l(PYGSS me]ajor crustal discontinuities. If one assumes these crustal
x ' Reaional aeolosic investiaations of major tectonic features are often aided b to develop into an ocean. magnetic lineament may indicate the presence of mafic rocks of the Keweenawan iscontinuities have similar origins, then their formation took place prior to or
studies %f thei‘;‘ assogciated maggnetic anom::lies. The distribution of upper-crustasi The general magnetic pattern of this midcontinent rift system changes in type. Other Precambrian rocks exposed nearby (Sims, 1976; Sims and others, during Keweenawan time (about 1.0-1.3 b.y. ago). Keweenawan igneous rocks
magnetized rock units interpreted from the anomalies may convey new infor- character along trend from Lake Superior to Kansas. Mafic extrusive rocks, 1980), having medium to high magnetic properties and possibly extending to the underlie the midcontinent magnetic high and may be present near the intersection
Hiation abeut leewi feck-unie or reveal sibsiriace infarmation abotit unikfiows primarily located near the northern and southern shores of Lake Superior (Bayley region north of the Great Lakes magnetic lineament, include (1) early Proterozoic of the south-central magnetic lineament and the New York-Alabama lineament.
structures. The magnetic-anomaly map described below was compiled from digital and Muehlberger, 1968), are clearly expressed by two linear intense magnetic highs mafic volcanics and sills similar to those encountered in northern Wisconsin (P. The crustal discontinuities conceivably developed during a period of Archean time
data. It provides a synoptic view of major magnetic anomalies and contributes to that converge in northern Wisconsin. Immediately to the southwest, the Sims, personal commun.), and (2) diabasic intrusions (1.25 to 2.15 b.y. old) such as when the crust was thin and susceptible to internal stresses. They may then express
information concerning the tectonic development of the midcontinent region. The midcontinent magnetic high trends southward into northern Iowa as a broad high those located in Canada near lat 46°30'N and long 82°W. zones of crustal weakness which have played an important role in forming
GAMMAS availability of digital data also allows application of a variety of analytical delineating the St. Croix horst (Craddock and others, 1963), a block composed of The eastern terminus of the Lake Superior Syncline impinges on this midcontinent geologic structures through most of geologic time. Future studies of
techniques, which can be used to enhance the anomalies and provide new Keweenawan volcanic rocks. Farther southwest in lowa and Nebraska, its trend is megalineament at 45°12'W lat and 84°45'W long. Geologic features related to the the origin of these crustal discontinuities and their relationship with each other,
i ve i i southwest but changes to a more southerly direction in Kansas; in these regions the megalineament may have behaved as a structural barrier to the development of the known midcontinent structures, seismicity, and igneous rocks will be very helpful in
interpretive information. S . -
The digital magnetic data were obtained from both ground and airborne system generally exhibits relatively narrow flanking linear magnetic highs, syncline to the south. An elongate magnetic low extends from this location across understanding intra-cratonic tectonics.
surveys that were made at different times, spacings, and elevations. In order to presumably reflecting mafic rocks that were emplaced along the rift’s border faults. Lake Michigan and the northern peninsula of Michigan to 46°15'N lat and 89°30'W The above discussions point to pertinent research areas for future consideration.
construct a consistent data set, data from some surveys within a region More detailed descriptions, rock associations, and discussions are given by King long. A sharp offset in the low at 86°40'W long suggests that approximately 40 km The magnetic interpretations presented here will certainly be refined or modified
encompassing approximately 2/3 of the map area required removal of an and Zietz (1971). ) ) o of right-lateral displacement occurred along a transecting fault. Northwest of the when more detailed quantitative analyses are performed and when other
appropriatereference field and analytical continuation to our selected reduction lev- In south-central Kansas the midcontinent magnetic high appears to terminate offset the Menominee Iron Range and accompanying faults coincide with the geophy§1cal and geological information is closely examined in conjunction with
el, a common surface 1000 ft above mean terrain. The precision estimated for data near a prominent east-west trending magnetic low. More detailed magnetic megalineament and may be some aspect of the structure causing the magnetic magnetic data.
of the remaining third of the map area, which were merged without correcting for analyses by Yarger (1981), suggest that the rift system narrows abruptly to 20 km in feature.
elevation differences, was judged by inspection to be adequate for the present map southern Kansas and continues somewhat farther to the southwest into Oklahoma. The Great Lakes magnetic lineament transects the midcontinent magnetic REFERENCES
scale (1:2,500,000) and color interval (100 gammas). Although magnetic fields The source of the pronounced low is interpreted by Lidiak and Zietz (1976) as a high near 46°25'N lat and 91°W long in a tectonically complex region. The Ahbe, J. B., 1978, Southeastern Illinois magnetic anomaly map and its regional
from several surveys were referenced to an arbitrary datum level, the field values pre-Keweenawan belt of thick low-grade metasedimentary rocks, lying at depths discontinuity in trend of the Lake Superior Syncline, which changes from southwest g’eologic inter’pretations: West Lafayette, Indiana, Purdue University, M.S.
over the entire map are expected to be generally within 100 gammas of their greater than the present Precambrian surface (Yarger, 1981). to west-southwest, appears to delineate a strike-slip fault with right-lateral dissertation, 115 p.
absolute values. Thus, the resulting map is regarded as being generated from a set = M?gnetic terrane.fla.nkir')g the rqidcoptinent.ﬁﬁ system is characterized by displacgment._ This infengd fault is apparently expre§sed by linear r.n.agnetic American Assoc%aﬁon of Petroleum Geologists and U.S. Geological Survey, 1967,
of compatible data. The map compiled from these data and the features it exhibits l\&yem 1etd bpattgrns,rﬂ;ndliitmg d."a?]'.“g IlthOI‘?g‘is antd structt%res. ‘cI{n c$ntra: anomalies which compromise the Great Lakes magnetic lineament. In addition, the Basement map of North America: Washington, D.C., U.S. Geological Survey,
are, hereafter, referred to simply as the magnetic-anomaly or magnetic-field map VIRICEGTA. SHGa(UHOTEREaSIAENRg g e HLAURE at Orileat GIE (0ot es mldconFlnent magnetic anomaly north of the megalineament separates into two scale 1:5,000,000.
and anomalies, respectively. magnetic }{lgh, generally. coincide thh.mapped Archeaq metayolcar}lc, granitic, magnetic features which follow the northern and southern boundaries of Lake Bayley, R. W. and Muehlberger, W. R., 1968, Basement rock map of the United
A magnetic-anomaly map of this type reveals structure and lithologic contrast ?ntd gneissic rocks tt.hatl include granlt:!lte]land amlprxbol_l:}e] fzcne};s (Sims, d19761)‘ Superior. The Douglas, Lake Owen, and Keweenaw faults also terminate or bend States (exclusive of Alaska and Hawaii): Washington, D.C., U.S. Geological
within magnetic basement, which in the Central Stable Region generally coincides l;]r ervening magnecllc.: owWs geog]:ap_“;ca Yy corre ?_ el dWl Ic leanl.an early where they intersect the Great Lakes magnetic lineament. Presumably, movement Survey, two sheets, scale 1:2,500,000.
with the surface of Precambrian crystalline rocks. Phanerozoic sedimentary units oterozoic metasedimentary rocks. The magnetic field apparently delineates the along these faults may have been gcgommodated along the structural boundary Bhattacharyya, B. K., Sweeney, R. E., and Godson, R. H., 1979, Integration of
are relatively nonmagnetic and produce little or no changes in the magnetic field. lateral extent off these Precambrian units. . ) underlying the Great Lakes magnetic lineament. The notion of a fault of this nature aeromagnetic data acquired at different times with varying elevations and
The magnetic field of the midcontinent exhibits many prominent anomalies that are " ltﬂagnelt_xlc ea{térgg'tﬁnglngknortlll%elst . dM'SSOFm also f}(l)llow F:lrecambngn at this location was inferred earlier by Chase and Gilmer (1973) and Sims (1976). line spacing: Geophysics, v. 44, no. 4, p. 742-752.
considered to be the expression of major geologic structures. Some of these struci urei (h ays, deonts C f?tc en; Th) and terminate to the nortbwest in the Sims and others (1980) suggest that the fault was reactivated as a transform fault Bradbury, J. C., and Atherton, Elwood, 1965, The Precambrian basement of
structures have been discussed previously in the literature. Here we discuss their vicinity of the midcontinent rift systém. Their intensities are comparable to those during Keweenawan rifting. Illinois: Illinois Geological Survey Circular 382, 13 p.
interrelationship and possible geologic significance of their anomalies and others observed in Minnesota. Kisvarsanyi (1974, 1979) suggested that the source of the Briggs, I. C., 1974, Machine contouring using minimum curvature: Geophysics
previously unrecognized northwest-trending magnetic highs in Missouri are Precambrian metasedimentary MISSISSIPPI VALLEY GRABEN v. 39 I-; 3948 ’
’ and metavolcanic rocks and layered mafic intrusions. The shorter wavelengths of . ) i : s o . i 1
the observed magnetic high zones in Missouri indicate that the distribution of these The magnetic expression of the Mississippi Valley. graben is an example of‘a Chase, C G, and.Glg]r.nehr., Tf-: H.i] 193%! Precamgngn plitentecton;:i th7e OT’/K81
MAGNETIC SURVEYS AND DATA REDUCTION magnetized rock units is more limited in horizontal extent than those in Minnesota less extensive but important feature. The graben, which probably developed in continent gravity high: Earth and Planetary Science Letters, v. 21, p. .
s ; - : : ; i association with late Precambrian or early Paleozoic rifting (Hildenbrand and Clegg, K. E., and Bradbury, J. C., 1956, Igneous intrusive rocks in Illinois and their
Th -field led f digital dat d fr - ¥
i TRAgTEiF e ¢ Minp WA EOMD el I & 9 dath HeHineet o A Granitic or low-grade metamorphic rocks may produce the northwest-trending others, 1977, 19814a; Kane and others, 1979, 1981), noticeably contains the areas economic significance: Illinois State Geological Survey Report of Investi-
diverse group of magnetic surveys. Approximately 80 percent of the magnetic magnetic lows in Missouri (Lidiak and Zietz, 1976). & pri;xcipal yseismic;ty i e upper’ Missis,sippi l::,mbaymen% region, which is gations, 197, 19 p ’
;:tc?\ée;asgﬁ::)agbgg%eodg t(% ;Tgelf;)sirglggz meer:nﬂ?e‘:’rr;iar: ifc‘l’itzli(t)}? ?l:'a: tging from .500 : In W e r'elatfvely RoreIntensity reglor_ma]. —— alies flanking the considered one of the most seismically active regions of eastern United States. In Craddock, Campbell, Thiel, E. C., and Gross, Barton, 1963, A gravity investigation
; ; ght-line spacings midcontinent magnetic high to the east generally coincide with Archean and early o : . b " p s : .
iiner fiami 025 mi : : SF - : : A h addition, the 1811-1812 New Madrid earthquake series, which resulted in of the Precambrian of southeastern Minnesota and western Wisconsin:  Journal
ranging from 0.5 mi (0.80 km) to 6 mi (9.66 km). Aeromagnetic surveys with flight- Proterozoic gneisses and granites, although isolated small-wavelength highs ’ S : e . p
: : s : 3 : : e : . widespread damage, occurred within the horizontal limits of the graben. Due to this Geophysics Research, v. 68, no. 21, p. 6015-6032.
line spacings of 4 mi or greater cover the southern peninsula of Michigan, probably reflect Early Proterozoic volcanic and mafic intrusive rocks (Sims, 1976). M lati ith seismicity. th ben’s | 1 - Deni R E. 1966. B ¢ ineks. in adioii vts. of Ollah K
; in. Lake Superior. Lake Michigan, Lake Huron, and central Pennsylvania. Broad wiaanane kighs § h Wi . h Ninoi d ibl intimate relation wit selsmla'ty,'t e graben’s lateral extent becomes important to enison, R. E., , Basement rocks in adjoining parts ot Oklahoma, Kansas,
Wiseonstri, S pdpeneh = e, : y ros agnetic: ighs: o southexsterns Wisconsin, Npithern Ilinois. and possiby rthquake hazards and prediction. studies, f hich th netic-anomaly ma Missouri, and Arkansas: Ph.D. Thesis, Austin, Texas University, 291
In addition to aeromagnetic surveys, magnetic coverage includes ground surveys of southeastern lowa may be caused by Precambrian granitoid bodies. Granodiorites o bquaf es Bearasand. p ' » forwhich the mag y map Eardles & ) 1962 Strustural cenlocy of North America: . New York ’Harpeeian 4
Oklahoma and Missouri (excluding southeastern part of the state), in which only containing biotite and hornblende facies have been encountered in four wells in can T?]O bu e.d ben is defined ion of subdued s Rg\,u Publishers. 743 geology . ?
vertical magnetic intensities were measured, and a shipborne survey of Lake Erie, northern Illinois, sometimes at depths several hundred feet below a granitic € DIoac graben 15 gefiied. On ouk Inap as a tedion o1 SUbeuee Magnete ; J P . .
from which total field measurements were available. basement (Bradbury and Atherton, 1965). Northeast-trending magnetic supression apparently exlending from eestam Ariansas (about 34°30" lat and Evickson, B. L., and Blade, L. V., 1963, Geochemistry and petrolqu of the alkalic
Digital data from the surveys in Oklahoma, Kansas, Missouri, Nebraska, lowa, lineaments in southwestern Wisconsin and eastern lowa (fig. 1) may delineatc 91 ?h(l’/ l;ng)}etzrmﬁtae]mals(sirltiggg \(a?ittJl? 2;26256?:512?1“?3&11% ;%??.tl-r obth: }gg;g?;fg? r;lrezzaé I\gasgnet e, Aukansas:. LLS. Gelegical iSumiey Pes-
Minnesota, Wisconsin, Michigan, the Great Lakes region, Canada, and edges of these granodiorite bodies. One of these lineaments located in lowa sc;:)lminZnt northwest-tfendin feature in eastgm Arkansas. Four intense glay ngtic Fowler, J. H ancIiJ Kuenzi’ Y B 1978, Keweenawan turbidites in Michigan (deep
: northeastern Illinois were obtained by digitizing 200-gamma contour intervals on parallels the broad Mississippi River Arch, and therefore may also reflect concealed P mai e s 9 > mag R ‘A foundered basi Aselanst dus luti
|85 the published High- ision diditization had b loiisk bok i b . A highs lie within the vicinity of the feature and reflect mafic or ultramafic igneous borehole red beds)—A foundered basin sequence developed during evolution
published maps. High-precision digitization had been previously performed by structures that influenced the development of this arch. : : ] : f t icrift sustemn:  J lof Geophvusical R h v.83 B12
others on a number of aeromagnetic maps covering portions of central United 3?&?;&32:3&?&:: in?%(l):gg 1Cgrg§x)c:no; ihgsfgrﬁtte%%ﬂ?esc r?égf f.i);leaé:)ncgl: ; ggg‘?ﬁga’gcn sysiem: cotimaioThieophysical Hesearen w25 e ’
(sl;?ctﬁ:.rd'ggsnrlg;g. s‘:tess,t-(\;l':tcrl;l gﬁz (u!_slzga:‘o;ngu;ﬂ?:rgpcisgb9(;9\::;“123:3;: NEW YORK-ALABAMA LINEAMENT AND FLANKING MAGNETIC TERRANE Extension along structures produc}ng the northwest-trending feature may have Godich, S. S., and Hedge, C. E., 1966, Geochronology of the midcontinent region,
Ohio Penns’ylvania’ and part of southeastern Missouri (Hil d enbran;:l anitl cfhre The New York-Alabama lineament (fig. 1) is marked by a series of prominent provided channelways for ascending magma which formed these large igneous United States: Journal of Geophysical Resgarch, v. 71, no0.22, p. 5375—5388.
1981’b)‘ and part c;f northeastern Arkansas (Hildenbrand and Johnson 1977)1 linear magnetic gradients, trending northeast from southeastern Tennessee (35°N bodies. An east-northeast-trending zone of magnetic highs, associated with struc- Ham, W. E., and Wilson, J. L., 1967, Paleozoic epeirogeny and orogeny in the
Digital z‘aeromagnetic data were available for the remaining surveys. ’ lat and 85°10'W long) to central Pennsylvania (41°N lat and 78°30'W long). The tures of the Ouachita Mountains, is terminated alongthe southwest extension of central Un.ited States: American Journal of Scier_\c'e., v. .265; p. 332—_407.
The residual magnetic field was obtained over most of the area by removing the 1600 km long lineament reflects a profound discontinuity in crystalline basement. the northwest graben boundary. Although the southern terminus of the graben Harlan, J. B., Simpson, R. W, and K,a,ne,' MF, 197_9, Digitized aeromagnetic map
International Geomagnetic Reference Field (1965 and 1975) after updating to the King and Zietz (1978) suggest that the remarkable linearity of this feature is probably lies within this structurally-complex region, its ancestral counterpart may of the Cp]umbus-Dayton area, Ohio and Indiana: U.S. Geological Survey
epoch in which the surveys were flown. Alternative reference fields GSFC1266 and associated with substantial strike-slip displacements. They point out that the have extended farther to the southwest, but thrusting associated with the formation Open-File Report 79—.928. ' ‘ ' .
POGO were employed for two surveys covering Indiana (Richardson, 1978) and lineament may represent the southeast edge of a stable block that performed as a of the Ouachita Mountains may have later masked evidence of its existence. Hays, W. C,, 1?62, Conflgur§tlon gf the. I"recambnan' surface showing major
southwestern Illinois (Johnson and others, 1980), respectively. For the relatively barrier for strong deformation of the Appalachian foldbelt. An alternative The location of the northern terminus of the Mississippi Valley graben is not structural lineaments: Missouri Division Geological Survey and Water
old ground surveys in Oklahoma and Missouri (ex7cluding southeastern Missouri), explanation given by them is that the lineament corresponds to a suture or clearly defined, but it appears to end some place southeast of the south-central Resources, 1 sheet, scale 1:1,000,000. .
reference fields were not removed because information regarding the time of boundary between two basement terrains with contrasting lithologic and magnetic lineament. Richardson (1978) and Ahbe (1978), however, analyzed Heyl, A. V., Jr, Brock, M. R,, Jolly, J. L., and Wells, C. E, 1965, Regional structure
collection and the reduction process were not available. Because these surveys geophysical characteristics. Whatever the cause, the geophysical feature is surely aeromagnetic data of southern Indiana and lllinois and suggest that northeast- of the southeast stgoun and lllinois-Kentucky mineral districts: U.S. Geo-
merged well with surrounding aeromagnetic surveys, we conclude that a regional associated with a major crustal discontinuity that is expressed as a magnetic trending magnetic features observed north of the south-central magnetic lineament logical Survey Bulletin 1202-B, 20 p.
field had been removed: this was not indicated, however, on the source maps. megalineament. may represent an extension of the rift zone. In this regard, Woollard (1958) Hildenbrand, T. G., and Johnson, R. W., 1977, Aeromagnetic map of the northern
For each individual survey, an elevation of 1000 ft (0.30 km) above the mean In the basement southeast of the lineament, highly magnetic sources are suggested that a major structural break extends from the St. Lawrence Valley to the Mississippi Embayment: U.S. Geological Survey Open-File Report 77-229.
value of the terrain elevation was selected as the datum level. This procedure sparse, a characteristic unlike any other equal-sized region of central United States. head of the Mississippi Embayment because of general alignment of earthquakes. Hildenbrand, T. G.,' Kgne, M. F, and Stauder, W (S. d), 1977, Magngtic apd
should not produce any significant error because surface relief over the area is Excluding the magnetic highs in a belt extending from West Virginia to northeast gravity anomalies in the northern Mississippi Embayment and their spatial
generally low. Ground and marine surveys were analytically continued upward to Tennessee, the intensities of magnetic anomalies in this region are similar to those BASINS relation to seismicity: U.S. Geological Survey Miscellaneous Field Studies
this level; surveys flown in a draped mode (constant elevation above terrain) were located in Canada northwest of Lake Erie and Lake Ontario. Grenville terrane The long wavelength magnetic anomalies overlying the Michigan Basin is _ Map MF-914. ' ' ‘
continued upward or downward as necessary. For surveys flown at a constant about 1.0-1.1 b.y. old (Lidiak and others, 1966) underlies both regions. caused by the deepening of Precambrian basement, which reaches as much as 4.2 Hﬂd?:?ﬁznfﬁgfﬁdﬁg:{ I:I)\gl igggﬂyﬁzr:j?r;gl;féi D; L?Shl rﬁ; ﬁe:gr;zgg za§:;1;1132£ ;ln
barometric altitude, the data were continued an amount equal to the difference km in depth. These broad magnetic features are similar in wavelength and : o e s . ; ’ et
between the mean terrain clearance and the selected datum level. Use of the mean SOUTH-CENTRAL MAGNETIC LINEAMENT intensities to those observed in Oklahoma. Increase in depths to Precambrian gat(;ohr}[s ﬁf e Nle:wpt\/! adﬂdé fvgsso]un: E?réhquak;rR(;glo_n, e?'bpaklsiréé‘gljg ’
terrain clearance in the continuation process considerably reduced the Two other features are identifiable on the magnetic-anomaly map of the basement within the Anadarko and Cherokee Basins (Ham and Wilson, 1967; Hil danb % grouén, K. ks R 'p' e?i jgl;l:a ur‘ée;(N 3es?8§?b Zper t'.
computations in data reduction. Before merging, magnetic field values of each midcontinent which comply with our definition of a megalineament, although their Snyder, 1968) is certainly a cause of the broadening of overlying magnetic ldenurar e tucl Ut d’aSr: ; 2 n(sjog, Geols 'r.’l e érome;lgng “i
survey were adjusted by a constant amount, so that they were compatible with those magnetic expressions are less distinctive than those discussed above. One of these, anomalies; sparse magnetic control in eastern Oklahoma, however, may also be a ;nap tc.) ﬁas -c;\adn raGP ng' :8 ates: Lo, beological survey Leophysica
of adjacent surveys. The data sets were then merged utilizing one-dimension named herein the south-central magnetic lineament (fig. 1), is the most pronounced factor in producing the apparent long-wavelength field. Hild n\ées '%a _119 né Ep ks _R P‘ K M. E d Hendricks. J. D.. 1979. A
splining techniques described by Bhattacharyya and others (1979). A four northwest-trending anomaly on the map, as it extends at least to the New York- Magnetic highs associated with mafic intrusions and volcanic rocks appear to e rant‘, oy ;c Geiatod dantel,'n 7 ?Ph iy n;\:d.s’. sii Emba erg;
kilometer grid of values, using a minimum curvature method (Briggs, 1974), was Alabama lineament on the southeast and may intersect the midcontinent magnetic characterize basement expression within major basins. In the Forest City Basin of magng ICGI gpgn lass'ociase epM. mal? oLUhe li:gplzrstls;gssmﬁl rl\T;FiS{TES
created and then contoured utilizing Applicon Incorporated! proprietary software. high on the northwest. northeast Kansas and northwest Missouri, Precambrian granitic plutons which Hi rega(})r:]. 1§63 }go 99":31 ey és;::' anetc_> kel I H 1ess fa tll)1 & utherr;
1Use of a specific brand name does not necessarily constitute endorsement of the product by the U.S. In east-central Kentucky and Tennessee, complgx high-amplitude anomalies contain a high percentage of magnetite (Denison, 1966) and produce short- mze; niﬁ sv]la of N[,i Cheigg)nr?a r%r::\;.::y aannG e olaog nlia‘f Sal;]r?;:]agnr/?s?(?n C;{e zrtolnvesti-
Geological Survey. _ i ' ) with large horizontal dimensions are present. These highs are abruptly truncated on wavelength magnetic highs may have influenced basin development (Yarger, pen 1 26 gan: g g y PERRE
) The data digitized ffO{" the map comp}led by 0 H’ara (1?81) for mtegrat_lon their southwestern edge by the south-central magnetic lineament and on their 1981). Part of the northwest-trending belt of igneous rocks, inferred from the south- Hi ga&c;x:]s B’ il pl-_ W., Keller, G.R., and Lidiak, E. G., 1977, A tectoni .
into the present map requires a separate discussion. O’'Hara’s map was compiled southeastern edge by the New York-Alabama lineament. Basement rocks central magnetic lineament, crosses the Illinois Basin near its deepest part (about lat MY, V= Sl KRG, Le WHap (NECET Uy By BOE IR, B 00 b
i i i i ichi of the central midcontinent: U.S. Nuclear Regulatory Commission, Report
fCriom fiviral surveys Whrltcl:l en::om‘i,lall'ss a_l“ of lgmnisomf, g"scodnsm_i_}i"lmhlgan, the encountered by drill holes in the regions of these intense highs consist of mafic and 37°50'N and long 88°W). The Anadarko Basin lies near the Oklahoma aulacogen, NUR% c 382(RGA), 63 p. .. g ry » Report.
reat Lakesiregion, northeastemn lUinols, and parts of Lanaca. These surveys, felsic volcanics, amphibolites, and mafic-two-pyroxene-granulites (Hinze and an extensional feature involving both intrusive and extrusive activity (Wickham, G0 ¢ . i .
which were manually merged, were not separated by us for individual processing. others, 1977). The mafic volcanics are similar in petrologic character to 1978) and represented on the map by northwest-trending magnetic lineaments. Johnéon, l} W, gr.f\dHal%gSoOoc;k Chnstme,t'Hlldenb;atgd, L tG" l-tlmlze,‘(\jN. J't’. anti
O’Hara computed residual .fxeld‘s for these surveys by subtracting an appropriate Keweenawan rocks observed in the Lake Superior region (Keller and others, From gravity and magnetic interpretations Hinze (1963) suggested that linear fun]:e r{ljal?, e T grolr\?aglne xcRmaplot e éas -centra m;) cbclm inen
refgrence field, or by adjusting field values to match those of adjacent surveys for 1975). Radiometric ages of basement lithologies in Tennessee (Hinze and others, geophysical highs extending southward and southeastward across the Michigan oN UtR EG r&t{e - 6t22:tes. .S. Nuclear Regulatory Commission Publication,
which a reference field had been removed. Some measure of error in the field 1977; Muehlberger and others, 1967) suggest that an igneous event occurred 1.0- Basin delineate a belt of Keweenawan igneous rocks which may have been / e : . e e e
1 f ist b he diff; b i ; ing i Kane, M. F., Hildenbrand, T. G., and Hendricks, J. D., 1979, The Mississippi Valle:
va luSe(s) (())foug map may exist ecagse the ditferences between survey elevations (0 1.3 b.y. ago, coinciding with the age (Keweenawan) of nft-rglated volcanics in the emplaced during a stage of rifting (Fowler and Kuenzi, 1978). The geophysical and ) al.)er.; a hidden ri;g .(ab'; ? Transactions. A‘;nerica’n Geoph sic;;? Uniony
to tabove mean terrain) and our reduction datum level range from "1'000 to Lake Superior region. When coupled with the geometries of the associated geological evidence for these intrusive and extrusive rocks supports the hypothesis gar 50 no. 46. . 95 4‘ K8 4 phy ?
800 ft Wedo nof believe, however, that these errors are apprec1abl(.2, especially for geophysical features, these observations may indicate that the intersection of the that the collapse of incipient rift systems is intimately related to the development of ¥: 9L, MO, 529;, P. : . . o
studying anomalies at the present scale of 1:2,500,000 and color interval of 100 south-central magnetic lineament and the New York-Alabama lineament depicts continental basins (McGinnis, 1970; Kane andothers, 1979; Sclater and Cristie, }981, A model for t_he Fe.ctomc evolution of the Mississippi Embayment
gammas. deep-seated structures along which the upper crust was extended and into which 1980). and its contemporary seismicity: Geology, v. 9, p. 563—56_&
The overall precision of the magnetic field values is unknown mainly because of magma was emplaced during Keweenawan time. The intense magnetic highs in Keller, G. R, Bryan, B. K., Bland, A. E., Greenberg, J. K., 1975, Possible Precambrian
the d?versity of.sur\‘/eys u§gd to construct thg map. Fo‘r.example, errors caused by central and eastern Tennessee and in Kentucky may mark the location of large, MISCELLANEOUS OBSERVED MAGNETIC FEATURES rifting in thg southeast United States (abs): Transactions, American Geo-
merging total-field intensities with vertical-field intensities from ground surveys of mafic plutons of Keweenawan age. S | other i lies observed on the map mav indicate physical Union, v. 56, p. 602. .
Missouri and Oklahoma are present but assumed small due to high inclinations of From central Kentucky (36°50'N lat and 86°50'W long) to eastern Missouri everg' S magnehlc allomaile he understandi p ; ﬁ’ - King, P. B., 1969, Tectonic map of North America: Washington, D.C., U.S. Geo-
the total-field at these latitudes and to the great depth of magnetic basement within 38°25'N lat and 90°20'W | th hs | tic i ti I corresponding structures that are important to the understanding of the tectonic logical Survey, scale 1:5,000,000.
: : ( P ong), the south-central magnetic lineament is generally development of the midcontinent or that determine the occurrence or release of : : : ;
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The midcontinent geophysical system of magnetic and gravity anomalies is boundaries. Near Lake Huron (44°N lat and 82°W long), it separates moderate- features suggests that they formed from brittle failure of the crust as opposed to 1978 Annua} Meeting of the American Association of Petroleum Geologists,
considered the most striking geophysical feature of the map and obviously amplitude, long-wavelength anomalies to the south from anomalies with higher plastic flow. Magnetic anomalies correlate well with major Precambrian and Oklahoma City, Oklahoma, p. 1-34. ' o
represents a major crustal discontinuity. The anomalies delineate a belt of igneous intensities and short wavelengths to the north. The increase in anomaly wavelength Paleozoic tectonic features and aid in delineating their lateral extent and associated Woollard, G. P, 1958, Areas of tectonic activity in .the United Stgtes as.mdlcated
rocks of the Keweenawan Supergroup that extends nearly 1,000 km from the and decrease in amplitude over the Michigan Basin is due, in part, to the substantial structures. by earthquake epicenters: Transactions, American Geophysical Union, v. 39,
general vicinity of Lake Superior to southern Kansas. This long semicontinuous increase in depth to Precambrian basement. The sharp change in anomaly The midcontinent magnetic high and New York-Alabama lineament are the no. 6, p. 1135-1150. . ‘ .
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en echelon pattern of this geophysical feature indicates offsets of the mafic belt by although a 65 km-wide belt of mafic rocks of Keweenawan age rocks transects the midcontinent. Structures associated with these four megalineaments apparently and central United States: Earth and Planetary Science Letters Annual Review
transform faults. They conclude that due to its appreciable length, igneous southern peninsula of Michigan along a southerly and southeasterly trend (Hinze, influenced the evolution of some tectonic features in the midcontinent and may, v. 5, p. 257-286.
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