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Gravity anomalies in Kentucky are valuable A large bipartite negative gravity anomaly parallel to the Pine Mountain thrust block, The rest of Although the Kentucky River fault system is Thomas, G. R., 1960, Geology of recent deep drilling in EXPLANATION ‘ ! P .‘ \ ‘
reflectors of basement lithology, basement structure, coincides with most of the outcrop area of the Ordovician, the anomalies in the eastern part of the State have north- areally extensive, the maximum throw of the faults at the eastern Kentucky: Ky. Geol. Survey, ser. 10, Spec. | AN \ ‘ :
‘thickness of sedimentary rock section, and relation of Silurian, and Devonian rocks. The gravity anomaly is erly trends. The northerly gravity anomaly trends add surface is small. No gravity anomalies attributable to the Pub. 3, p. 10-28. AR ‘ \ ‘ |
surface structures to the basement. Anomalies associ- elongated in the northeast-southwest direction, but the weight to arguments by Woodward (1961) for northerly Kentucky River fault system have been recognized. \\\\\QE\ | ‘ \ |
ated with the foreland of the Appalachian geosyncline, axis of the Cincinnati Arch strikes a few degrees east of trends of Precambrian basement structures. Watkins, J. .S. , 1961, Gravity :.a.nd magnetism of the Roeks o Messzoie snd Tertiary age | t Thomas 1 g 1 |
~ whose location coincides with outcrops of rocks of north, Ouachita structural belt in central Texas: Trans. ¥ SR N \ 1‘ e B 139
Pennsylvanian age in the eastern part of the State, the ' Well logs published by Thomas (1960) show that References cited Gulf Coast Assoc. Geol. Soc., v. 11, p. 25-4l. § ‘ NN S R -4y \ p el o L RN, S =] - 7 l |
Cincinnati Arch, and other large structures may reveal Gravity minimums extending over large unglaci- the sedimentary section thickens to the south and east g\\\\\ x N \\\\\\ \\\\\\\ \ [ I N e Y / |
much about the nature of the structures at depth. For ated areas of the craton are the result of either relatively = beneath the Pennsylvanian caprock. Depths to basement Barnes, V. E., Romberg, F. E., and Anderson, W, A., Watkins, J. S., 1962, Gravity observations by U. S. Roki.of ennsylvanian - ?\ B \\ ‘\\ \‘Q& ‘\\\&;\\\\\\\\\\ s - h |
smaller structures, presence or absence of associated thick sedimentary rock sections or basement rocks having  and the Bouguer anomalies in the immediate vicinity are 1954, Correlation of gravity and magnetic observa- Geological Survey in Kentucky prior to October 1, T T L e = e B \ 3 NN FhnRieRN \\\\\Q\ \\\\\\\\\5\\_- ¥ \ I 1
gravity anomalies may indicate the relative importance a lower density than the surrounding rocks. The large shown in the table below: tions with the geology of Blanco and Gillespie 1961: U. S. Geol. Survey open-file report, 10 p. ‘ S \\\ BV ;\ N \~\\\‘\ WA \\\‘\\\\ \ \ /,’/ l '
of basement tectonics on these structures. Models have gravity minimum located over the northern part of the Counties, Texas; n Migaux, L., ed., Contribution k _ARRINESRNY \\\\\‘t 3 N \§\§\§ N O H l '\ O (’ ‘ !
been devised which approximate many of the possible Cincinnati Arch in Kentucky must be due to low-density County Depth (feet)  Bouguer anomaly de la geophysique a la geologie: Internat. Geol. Woodward, H. P., 1961, Preliminary subsurface study of Rocks of Mississippian age | P ‘ BN it ) "\\\\{N&\ \. \ \ .‘ :
geologic structures in Kentucky and anomalies have been rocks in the basement because the sedimentary rock sec- (milligals) Cong. 19th, Algiers, Comptes rendus, sec. 9, p. southeastern Appalachian interior plateau: Am. \ N R \\ W \\\Q’“\\\ AR aﬁfmma ‘ | | |
calculated for a range of possible density contrasts. The tion is in fact thinner over the Cincinnati Arch than in 151-162. Assoc, Petroleum Geologists Bull., v, 45, no. 10, ‘ A% \\E\\\\\\)‘i\\ﬁk\\\\&“ \Q\\\\\\ Mem, | \
calculated anomalies provide theoretical limits essential most of the State (Freeman, 1953), Carter 5058 -25 p. 1634-1655. ‘ NN \\\\\ 3 N‘Q\‘\\\\\\\‘\\\\\s&‘ \ \ |
to an understanding of the interpretation of the observed Lewis 5154 -24 Flawn, P. T., 1956, Basement rocks of Texas and south- Rocks of Devonian and Mississippian age ‘ ) NRLRRRNA SR &\\\\\\\\\\\\\ \\{\ \\ - ‘
anomalies. Perhaps the low-density mass represents a near- Leslie 9412 -35 east New Mexico: Texas Univ., Pub., no. 5605, Woollard, G. P., 1959, Crustal structure from gravity and (along Pine Mountain fault) l M. ; PR \\\‘{*\\\.{ AN ! \ ' . |
critical size for isostatic adjustment: - that is, the mass Bell 10, 275% -50 261 p. seismic measurements: Jour. Geophys. Research, N ‘ \ \\\\\\ SRR | ; |
Geophysicists and geologists concerned with is too small for full isostatic adjustment but is large Breathitt 10,970 -42 v. 64, no. 10, p. 15621-1544, \\\\&\ $ \ ‘ \\\\ S \ "
gravity anomalies for many years assumed that the mean enough to warp the crust slightly upward to attain partial Martin 14, 450t -44 Freeman, L, B., 1953, Regional subsurface stratigraphy .‘ . . | : SR = '
density of basement rock was approximately 2,67 g per adjustment. This explanation would account for the high of the Cambrian and Ordovician in Kentucky and | Rocks of Ordovician, Silurian, and Devonian age \\&\\\\‘\\\‘ == |
cc which exceeds only slightly the average densities of structural position of the Cincinnati Arch since early Cretaceous and Tertiary rocks crop out only in vicinity: Ky. Geol., Survey, ser. 9, Bull., no. 12, I REN \\\s\ RN | |
many sedimentary rocks, but a recent trend of thought Paleozoic time, the extreme western tip of the state. The area is a part 352 p., illus. . 40 | R \\\\\\\ \ R ; t
as summarized by Woollard (1959) favors a higher density of the northern extension of the Gulf Coastal Plain along j Bo » gravity anomal ; | N \ R \ \ ' 1 |
of about 2,86 g per cc. If basement rock densities sub- Mississippian rocks crop out in much of the the Mississippi River Embayment, Movement was Jillson, W. R., 1929, Geologic map of Kentucky, scale ! uguer gravity anomaly contour ; NN AR N NN v : N 8 Mkt o |
stantially exceed sedimentary rock densities, anomalies western part of the State. These outcrops encircle a observed along faults here during the New Madrid, Mis- 1:500,000: Ky. Geol, Survey, ser. O, | — 42.0 N \ N SO - 408, \ R R R A NN AT AN N N A A v
seemingly related to structures in sedimentary rock units, structural basin, the center of which is capped with souri, earthquake of 1811-1812. The gravity anomalies } G * tv statio } \\ N NN \‘i‘“\\g\\. SN : \\\‘\\\“\ - N A NNR “:"\‘:;\‘\ \\ MR AR 'a"\l \\\ AR N\ ‘® \\\Q\\Q\\\\\\\\\\“ﬁ\\\{\}ii\\\f :
but which cannot be accounted for by geologically reason- resistant Pennsylvanian clastic rocks that crop out in its of this area are generally slightly positive, in noticeable , 1931, Structural Geologic map of Kentucky, scale Bougusr an::%‘;ll yy vsali " ;1 silligats | }\‘ N ‘§\\ \\\\ \\\\\\\\‘\\ ARRH A \\\‘\. N \ .\-» \\\ nmmannsis N \ NN R T TI®Trt- , \\}\\\‘% %o\\\\\\\ \3\\\\§§\\§$‘\§\\ ey 1 ‘
able density distributions within the sedimentary rocks, center. A narrow dissected zone of Mississippian out- contrast with those of the rest of the State which are 1:500,000: Ky. Geol. Survey, ser. 6. l | | ;_\\\\» \ \}\\\\\\\\\\\\\\\\ \\\\\ NN ‘\\ \ N AR \\\\\\\‘:; _ RN N \g\\\\ \ AR X CASRN \ ‘ S .\\\\\\\\\\\ N D . \ ‘. e | |
can easily be accounted for if it is assumed that the crops lies along the eastern margin of the Cincinnati generally negative., Slightly positive gravity values are \ Boundarv betwer dasy ba twee;l-g_e;l:) g;i_c_u;its | P‘ A \Q\\S\\\\\ ~<\.\\\\\\\\\;\§ \\\\\i\\\ \ ey \\\;\ N AN \ \\\ \\ X \\ R \-.\\\:'\ . Rl \\\\\ \\ A \\\*\\\:‘Q""\ g . : )} \ ‘
structures extend into basement. Therefore, anomalies Arch, "Amoeboid" pattern anomalies consisting of ran- characteristic of the entire Gulf Coastal Plain. Howell, J, V., and Lyons, P. L., 1959, Oil and gas pos- | Disshad wohera tifsived | ‘,\.\\..\\;\ \&\~§\\ ‘,\\\\\\\gk\\\ (e \ \ N k\ \\\\‘\‘.‘: N N \\\\ \‘\\\:\ \\\_\ \\\\\‘\\t\\‘\\x\\\\\\‘ _‘ SRR \\\\\\\\\ 3 TN N 3 3-' <burg ({f 5‘“" £ \ , :
associated with normal faults in sedimentary rocks in domly oriented highs and lows characterize the region of sibilities of the Ouachita province; ¢n The geology of Ii ! \\ SRR k\\\\\\\\\\\\\w\\\\ N L e \ \ \“\\&\\\\\\\\\\\t\\\“\\\\\\\\\\ NN \\\\\\\\ ‘ YRS Q St 8 <§}a’6 223\ A I ! ‘
Kentucky will probably be 5 milligals or less except Mississippian and Pennsylvanian rock outcrops in the There are three major normal fault systems in the Ouachita Mountains -- a symposium: Dallas | Fadlt | b \\\\ ' \\\\}‘}\&\\\i\\‘\\\‘\\\&t 3 \‘ Rl e .\k-'\ ~\\\ 2 \\ bl N \\\\\Q‘{Q\‘§{‘\\\\\\\\ \\\ R \\ A \\\\\\ N R ‘n O Tanney N f { :
where the basement is faulted, Anomalies may be as western part of the State. The gradients and areal extents  Kentucky: the Kentucky fluorspar district system, the Geol, Soc., p. 57-6l. Diashad 1whars tfsrsnd | AR 222N \\\\\\\\\\\ \\\\\x\\\\ RN R ‘\“ 3 \‘\\\\\\\\\\\\ \ 4 N \\E\‘\\\Q\\\\\‘\\\s\\\\\ §‘\ N \‘* R 2 ‘\§\\ \\ DR £ W S / | |
large as 20 milligals if the basement is also faulted, The  of the anomalies are relatively small. Similar anomaly Rough Creek system, and the Kentucky River system. An | ,\\\\\\ \\\\\\‘\\\\\‘\ \\\\\ \\ R T AR R \g\\\&\\\\\‘% N \%\\\\\\\\\&\\\\\‘\\\\\&\\\\\\ N %Q\\\\ N \\\\\\\ \ NN en ek - v | | |
large difference in anomaly values is due to larger den- patterns in Texas have been related by Barnes and others extension of the fluorspar district system southwestward Kane, M. F., and Peterson, D. L., 1961, Preliminary VVVV VvV VvVVvYyY ‘\ <8 \§§\\ = \% Q\\&s\ \\\\‘\\.\\‘, N \\.. 2 B TR AN 3 NN \\ \{\\‘ \\\&&\\\\\ \\\\}& NP REIP AN ‘\‘\\\\\'§§\§t\\\\ NN \\\\\\\ \ \\ \ NN N ik 7&/ \E)\W*-%I%S? { | |
sity contrasts between basement and sedimentary rocks (1954) and Flawn (1956) to zones of local granite intrusions along strike would pass near the epicenter of the New interpretation of gravity data in west-central Maine: Thrust fault ‘ \\ 2 \\ RN \\ \_\\\\ \ - %\Q\\ NN \‘ 2 \\ \\\{\\‘N‘\Q\\\\\@\\?Q RO ~\\\ X \\ \'.\\,\:, &\\ \\\\:\\,}\\ \\*‘ b *»\\\\\\“ ) - N S Bamp <) “> | \\\ \ B /j/f \ \
than between the various sedimentary rock units in into denser country rocks. Kane and Peterson (1961) also Madrid earthquake, but there are no gravity anomalies U. S. Geol, Survey open-file report, 10 p. Barbs on upper plate ‘ AR %} NRTHnaag N SR \ 0 \\\S‘i\%\ N \\‘\\ %{\\\\\‘\S\ RN \\\Q N R \“\\\&\\\\\\\\\\\\\\\ \\C\\\\ NN \\ \f‘\ Qe A - B\ — = : .
Kentucky. found anomalies similar to these associated with the associated with the system in its exposed area in Kentucky : \ \ <& \\\\ \\\.\\‘ N RMhnsine R A \ AR \f\\‘\\\\\\\ PERVARRY NS N RN ‘_\\\\\\\\{\Q\\\\\\\\\\\\.~ \\\\\\\\ MO BN g5 & ] ) § 2, ‘ X \ i | 1
| smaller granite intrusions in Maine. to suggest that substantial movement in the basement has McFarlan, A. C., 1943, Geology of Kentucky: Lexington, . . \\:»\f‘\‘\\ \\\ \\\\\\ \\\\\-\\\ Mt s \§~\\\ v \ AR \\\v\\\\\\s\ NN DR N \ \\\\\\\\\\\\\\ AR \\\\“\\ <\\\\\\§\s\\\\ \ SN [ S —_— |
| Large anomalies associated with the outcrops of taken place. Ky., Univ. Kentucky, 551 p. ‘ £ \\\\\\\\\\\ \ \;\\\\‘\\%\\\\\ \\\\\\\K\\\\\ \\ N \“g\\‘ %\\g\% LR \ : AR \\\\ i\\\ RN \\}\\\\\\ \ SRRIBON : Q\\\\\} \\\\\\\\\\\\\\\\;\&\&\\\Q\\\\\‘ TN 5\ = , |
thrust faults are theoretically possible, but gravity sur- Rocks of Pennsylvanian age in the eastern part of ‘ VAN \‘\§\X§\\\§}}\§§§@\\\\\\\\\\\\‘\\\\\\ NN R \\x\\\\\\\v\\\\ M \\\‘\ SHMMMTTENMNTR SR R \“3&\‘\{\\{\\\ N8 680 \\\\\ R \\\\\\ \ N \\\\\\\"; 5 A b '6553’\ D/ \
veys in Pennsylvania (Nettleton, 1941), Arkansas and the State coincide with the foreland of the Appalachian The Rough Creek fault system extends across Nettleton, L. L., 1941, Relation of gravity to structure in | & Mkt \\\Q\\:}\\\\\x N \\\\\\\ ‘\\\Q\ RO \ ¥ % \.\\,*a\v .\\»\\\‘\&k\\ A TTH NN ttH ;g \\\ \\\\\ R Q&\\\\\\ NS \'\w N QW é"i L } \ ,
Oklahoma (Howell and Lyons, 1959), and Texas (Watkins, geosyncline. The Pine Mountain Block along the south- the outcrops of Pennsylvanian rocks in the western part the northern Appalachian area: Geophysics, v. 6, | 3 N \}\\\o\‘:\\\b\\\\\ \ \\\\\\\} NN \ \ N \\\\\ \ ‘\\\\\},\\\\\\ RGN R \ \ \ \\\\\\\\\\\\\3\\ §\\\\\\\\\:\\;§\\\:\§\\\\\\\t §§\~‘\~\¢\\e'\\$“\ N N g =7 N ~
1961) show anomalies of 5 milligals or less associated eastern border of the State is the northwesternmost thrust of the State in an approximately east-west direction, A no. 3, p. 270-286, ‘ AN \\\ AN \ \ - 0N \\ -N\ RN \\ \ RN \ \ /. . A \ \\Q\\\\\\\\\\\\\ \\\a§§\\ 3 \\\\\\\ \\%“‘“ \\\\\\\ \\\\\\\\\\\Q}@ Faldy - S £ AN ; ) 203 \ | |
with large thrust faults. block of the Appalachian mountain system. The bedding substantial anomaly is associated with the fault zone near | D : / R R AR NN AN AR N N N \ S \ ) %@&\b&*\\\k\@‘\\\\ N -:\\\\.\\\ \\\\\\\“1\“ fis_>14 ) . £ \ N N\ \ ‘\\\ N \ \ r
of the outcrops of the remainder of the foreland is essen=- its center and isogal contour lines are deflected along | \ 5 NN {\\ . ' SN STNNCE \\\ \ - \\ y AN iQ\\\\\ DR “\%“‘*\\ﬁk\s\\\\@\\\\\\\\ ¢“\‘\§\\\\‘\§\§\\‘\‘\\§§\\%\\\ g € Tf\i\i‘le‘t‘g - \““‘\\\“;’ B e ZaB Gt e \ \\\\ ~ ¥ W E S T |
As part of a cooperative program between the tially horizontal, but the sedimentary wedge thickens from  much of the strike of the zone. Faulting probably extends l\ 1 & \ RORRRRREEIN \:_ . \i‘\\‘“\‘%}‘\‘b\ \\\ N N \‘\\ DA SRR A \\\\\\\\%\\ <\..<=\\\ : \\\\Y\\\\‘\ \\\‘\§\\\ \\\\§ \\\\\\\\\\\\\\\\\\\ \\\\ X Ll \\ e \$ &2\\«@\ K21 A ; N \ §\\ e \ \ |
Auerican Geophysical Union and the U. S, Geological  slightly more than 5000 feet near the Obio border In Lewis  to some depth nto the basemert. [ | | A -;: ;R EE AR EHEHREEHREEEER T SOOI\ cese e b e | |
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Surface geology and geologic structures were generalized the Cincinnati Arch. A less pronounced high, which may | T N9 &\ ! Of . ‘ NN \ \‘ N \\ MR \\\:\ X \‘:I'\\ N .\\‘ NN RN RAR \\ \\\\\\\ \\\§ \ \\\\\i\\\\\\\\\\\\\\\\ \\\ \\‘\3\\ "}\‘\§\\‘;'E\ \\\\ NI AR » \\\\ \ \ \\\\\\\\\\X\} N |
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ouguer anomalies do not include terrain corrections but  Lexington. R. W. Johnson, Jr., (196l, written communi- 'y - r (A NN NN \ e \\\\ ML N0 Nammi ikl N ik \\ \ N LR VLS e A N\
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The pretelyal Siets of ihe gravily statlons occupied by the  bearing rocks of the Lake Superior district. cC \ . = \\ | /, Jd}//f &\\&\ | \ LA \\\\\\ \ \\\\\\\\\\\\\\\\\\“\ Ak R \ X RN Q\\\\‘\‘\\ \\\\\ - P L A N wl L \\\ - $ \ et e —38
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cal Survey libraries in Washington, D. C., Denver, A broad high with gentle gradients extends south- ——_______________ xf’| Mofiepwilisy - < T \ \ %,%“i'% 'Ba”a”"“’”’ N \\\\ AR @\\\Q\ R \\\\Q\\\\\Q\%\\\\\\&i\\\\\%\\%\:\ .\e-\\-,«- \ \ AN \\ RN \‘k\\\\\\?\ Mk M\\ . s el Lo & St \\\\\ N\ \\\\\QQ\ \\\\\\ \\\\\\\\\\\\\ !
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central part of the State, principally along the axis of the attentuated by an early Cambrian scarp postulated by \| | N \\ & \ N s o Reymends : 2 \\\\\{\\\ ‘\\\\\ R ?'\\\\\\\? N NRTTHTHHny NN RN \\\\\\i\\‘\\\\\\\\\\\\‘\\'\ R Q\ PO, . R : \ ) N . Rithe \\\\ "
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