SOUTH DAKOTA GEOLOGICAL SURVEY STATE OF SOUTH DAKOTA MINERAL RESOURCES INVESTIGATIONS
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Figure 7 The Willowdale Magnetometer High. (Interval 500 Gommas) Figure 8. The Spink Magnetometer High. Figure 9. De?oil of Magnetic Observations at the
(Interval 500 Gammas) Spink Magnetometer High.



MAGNETOMETER SURVEY OF SOUTHEASTERN SOUTH DAKOTA
by

Bruno C. Petsch

INTRODUCTION PRECAMBRIAN SURFACE AND LITHOLOGY B c—emt Table 2
This report includes ground magnetometer surveys in the soutbeastern The surface of the Precambrian basement was plotted (Bteece, 1961) The Rub City part of the magnetic high trends eastward to the “Hanso [P ] r
part of South Dakota covering an area of about 155 miles from east to from records of water and oil test borings in this area (fig. 5). There- Union County line then turns southesstward past Spink. The axis of | - = W Dig"l Altitude
west and 75 miles from north to south. This report includes the following fore the relief of the basement surface is well known. The maximm relief the Spink high lies in & southwest-northeast direction and is 4 miles . o No ell Sec. | Twp. | Rge. JAltituds| Pc Pc
surveys: (1) Hanson and Minnehaha Counties in 1960 by the writer, (2) is 1861 feet, from surface outcrops at 1425 feet altitude near Sioux Falls long and about one mile wide (figs. 8, 9). A magnetic lov lies between | 13| General Crude | Shippy, OilTest |[N.W. 5, | TO96N.JR.75W,| 2282 {2725 | -460
Turner, Clay and the east half of Yankton County in 1943 by the writer, to =436 feet below sea level in the General Crude #L Shippy 0il Test in the Spink and Chatsworth highs. Further observations east of Chateworth e "
(3) the northern part of Charles Mix, all of Douglas, the western part eastern Tripp County. The Precambrien surface slopes in a southwesterly in Iowe may show an ancmaly on the order of the Spink or Willowdale |§ 14| Douglas Dev. | Clark NW.5 98 64 | 1596 |1306| 290
of Hutchinson and the northwestern part of Bon Homme Counties, by Jordan, direction about 12 feet per mile underneath Williston Basin sediments highs. From present observations, the Chateworth encmaly eppears to = "
(Jordgn, (Rothrocl;, 1940), and (4) the remainder of the area by the writer (bréﬁ' 311, and in & southeasterly direction from Sioux Falls to Well No. 12 extend northward toward Feirview, South Dakote. _j 15| Palensky | Wagner 7 99 61 | 1480e¢| 678 | 802
in 1961 (see map). about 24 feet per mile under Forest City basin sediments (fig. 4). A broad magnetic low in the Jefferson-Elk Point area lies south — e e e e I U VO .
This magnetometer survey of southeastern South Dakota is tied to the The formations comprising the Precambrian basement are piok, gray and of Bpink and 1s bounded on the south by s high in the Bioux City ares. Tripp Gregory (N " “Tougies " i o Truim e v 16| Pietz farm water well 29| 99 59 | 1310e| 361 | 949
megnetometer surveys of Tullis (1942) and Jordan (Jordan, Rothrock, 1940), d granite 1s biotitic; rhyolite ; diorite; and gabbro dikes In the northern part of the surveyed area, there is a brosd pmmmmmm I7| Wolf Creek " SE3I| 99 57 20
red gri , some is ; Thy porphyry; 5 g te o western MoCoon v, and ra . A= () ee .E. 1200} 182 ]| 1018
&8 shown in Figure 1. of bormblende schist; and quartzite composed of pink to purple tightly moderate high ancmaly in western McCook County, and one at Harifo 5,72 .
cemented sandstone and is designated as orthoquartzite beceuse of its in vestern Minnebaha County. Two rather sbrupt but moderate highs are 3 022 18| Freemon Town NW35| 99 56 1490 | 360 | 1130

SOUTH

sedimentary origin (Baldwin, 1951). The material forming the quartzite
is essumed to have been derived from the Canadian Shield and is called
Sioux from outcrops along the Big Sioux River; however, the best type
sections are along Split Rock Creek which flows into the Big Sioux River
near Corson, South Dakota. The Sioux Formetion also contains red and brown
shale, slate, conglomerate, pipestone (Catlinite), and clay. The pipestone
has been dated as 1.2 billion years old (Goldich and others, 1961). The
Sioux Formation has not been divided into other members. It underlies
nearly all of the area of this report except parts of Union and Gregory
Counties. As much as 3800 feet of quartzite wes penetrated in a well in
Charles Mix County. The quartzite was deposited on granite as shown by
wells (Steece, 1961).

Records from five oil and gas test borings, and & water well at
Sioux City show that the Paleozoic formations are about 1200 feet thick
at Sioux City but decrease to 638 feet at Jefferson, to 485 feet at
Richland, in -the Wegner #l Blanchard 0il Test, and to 195 feet in the

northeast of Sioux Falls, at Corson, and Renner.

The Corson anomely has a sumit of 480 gammas on the outcrop of
an igneous dike, which is only aebout 200 gemmas above normal.
other anomaly northeast of Sioux Falls (fig. 10) has a summit of 388
gammas also taken on the outcrop of an igneous rock intrusion. This
is about 300 gammas above normal. Within half a mile north of the latter
summit are two low readings of 97 and T4 gammas (fig. 10). The Corson
ancmaly does not have a comparable low adjacent to it. The anomaly
at Renner has & sumit of 571 gemmas which is about 300 gammas above
normal. It ie comparable to the two anomalies northeast of Sioux
Falls in size and shape except that no outcrops are present.

Geologic Analysis

|l OWA

19| Miller farm
5 | Rector farm
20| Victor farm

21 | Lennox Towv;‘ " 32 99 5l 1340 | 430 910
22| Worthing Town " S.W.4 98 50 | 1355 | 460| 995
23| Omanson | Peterson OilTest | N.W.I18 98 49 1350e| 686 664

32| 99 55 1510e| 194 | 1316
N.W.26| 99 53 1300e| 85| 1215
NE. 32| 99 52 1300 | 140| 1160

e = Estimated Altitude
Pc= Precambrian

) ) . Wagner #1 O'Connor Oil Test near Spink (fig. 4). The Precambrian Table 3
Figure |. Index Map showing area covered by present surface beneath the Paleozoic rocks slopes southward from Wells No 8 The Parkston megnetic high is the most extensive anomaly in i
survey, ond adjoining (pattern) magnetometer surveys. Depth|Altitude
to No. 12 (fig. 4) at the rate of 27 feet per mile. the area. The high seems to be at the junction of the Siouxana Arch, R . P P
Much stratigraphic work remains to be done on the Paleozoic with the Sioux Ridge, as borne out by contours on the Precambrian No. Well Sec. | Twp. ge. |Altitude c c
fornations in this part of the Forest City Basin. At present the terms surface (fig. 5). Figure 2. Index Map of Southeostern South Dakota Magnetometer Survey, showing 12 | | Grimme farm water well N.E.7 |T.I04N.| R.54W.| 1600e| 227 | 1373
LOCATION AND TOPOGRAPHY Mt. Simon-Lamotte, Esu Claire-Bonneterre, and Franconia-Davis for tbe The Palensky #l Wegner 0il Test in 8ection 17, T. 99 N., R. 61 W., . : . ] R o "
Cambrian ays'bem,(and sz.) Peter and Decorah-Flatteville for the Ordovician in Hutchinson lKc)cum-.y, was drilled on the west side of the Parkston Geologic Provinces and lines of Cross-Sections. 2 | Salem Town 3 103 55 1525e | 220 | 1305
) system are used (fig. . Formations of the rest of the Paleozoic are anomaly in 1940 with a cable tool rig. According to data in the files
reporf’e“:’hgz;‘;ggnﬁgasgﬁtﬁ":;h;:gz’;;aw;zg Dakowe xgt“:‘;dli‘;a"ﬁ; probably mot present in this ares. The line of stratigraphic pinchout of the State Geological Burvey, Precambrian pink and purple quartzite A " 3 | Canistoto " " 34| 102 54 | 1540 | 140 | 1400
Minnesota. The ares is dreined by the M:I.sst,)u ri River end its tributaries of the Paleozoic formations rests on the Precambrian Sioux quartzite, was encountered at a depth of 683 feet. The quartzite is non-magnetic, West East 4 | Park " 7 99 53 1360 160 1200
The Missouri River above Yankton is in a deep rugged trench that ¢ but the Paleozoic rocks lie on granite to the southeast of this line. but it might be quite thin, so that other Precambrian rocks beneath Gammas Mo on etic Profile arker
containe Lewis and Clark Lake, and Fort Randall Lake. Below Yankton, the ?;1; are ho exposures of Paleozolc rocke anywhere in southesstern or Just *o ;hih:agzrﬁftgheeﬁimlﬂtesf “‘mlﬁ:‘;s;”“gﬁimygim 1500 1 - 1500 5 | Rector farm * N.W.26| 99 53 | 1300e| 85 | 1215
Missouri River is in & long wide alluvial plain. An aree of high dissected Ot wartaite oxceps Tor & grenite s 15 mortheastern Douglas County ] ! . " 23
hills occurs on the western side of the Big Sioux River between Fairview, ?mich rigs peneira.te 2 i two welle (£g. ). The Precambrisn surface 6 | Viborg Town S.W35| 97 53 1308b| 685 6
Beresford, and Richlend, 80th Dakota. The remainder of the area between 1is topographically high in the anomaly area. 1000 1 1000 7 Wogner | O'Conner OilTest | N.E. 31 94 50 1249 655 594
the Missouri and Big Sioux Rivers ranges from gently rolling pleins to The long megnetic lobe that extends westward from the Parkston )
level land, bisected by the James River Valley (fig. 2). high contains an 800-gamma high 1; Cga.rles x:irx Coun:y t:dba iog-grma 5004 L 500 8 [ Wagner | Larsdn s.w22] 93 50 1207 | 586 | 621
H n (&) urle -1
MACNETOMETER. SURVEY oachrian oefage s ey are bOth fn & trough . i 9 |SDGS. I Huebner o |Nw2s| 93 | 50 | 1260e| 792 | 468
WORK In view of the fact that Minnehaha, McCook and Hanson Counties are .
FIELD General Statement underlain by the Sioux Formation and th; resultant magnetic picture shows o 0 10 quner | Blanchard OilTest | N.W.29 92 49 1170 839 331
moderately uniform magnetic highs and lows, it suggests that all of o
Observations by the vr;te;' wemrzlmadeﬂwith an Askania Ver;ic;l G;cm.nd Meoretically the earth itself is & natural megnet. The forces oo any Lincoln Counties are underlain with the Sioux where likewlse Il | Sioux Valley | LaFleur b |SwI8| 90 48 115 1027 88
B T mr;al;gge: T e e e aseletance o pf‘ogzbl}', set up between the north end south magnetic poles are made up of the megnetic intensities are uniform. The Sioux Formation seems to 12| Chesterman water well c 29| 89 47 | neo |i12zeo| -100
oubtlines the major magn.etic features in the area. Supplementary observations four components, declination, inclination, borizontal intensity, and act as a shield, smoothing out magnetic irregularities ceused by
were taken in areas of wmsually high readings verticel intensity. The vertical component has been determined to be different rock types beneath it. e Estimoted Altitude
The variation was taken from repeated obs;rvatinns at a base station the mo:zssagsfacbogiw fmf_c“e"uie in geopha;zzc:.; ﬁ?:ﬁ;ﬁiﬁd wtneha:a:e::ence ﬂm'l'h; :gtll;mmmf tgf the si?mmtion !;RV bi h:n th: h:“teﬂna]nk & s R
surveying, cause 8 10 5 & Ccompos ons n. [ nNo- n megnetic Yy, and on northern ;. N H X
:?d tg:o% d;ilgozgne Jmﬁ::ﬁp;ﬁeby tmmmwcsontmzigg:izzaxz the magnetic field emanating from the crust of the earth. These conditions of the Willowdale-Spink aenomsly. This is suggested by the Wagner # 3 Tertiony @ . o o.ufh Dakota Ge'°|°g|ca| S.urvey, esearch Test Hole
made in fields and pasture erom 1 11 £ d othe 1b ere composed of paramagnetic, diamagnetic, and non-magnetic substances ©'Comnor 01l Test in Union County which penetrated the Sioux quartzite Altitude & Geologic Structure b Drilled 1487 ft. into granite, total depth 2515 ft.
P 5 away from power lines, fences and other possibly which are in the basement complex, the subsurface sedimentary column, at 655 feet depth and the SDGS #1 Huebner Test in Union County which F:ci & ) ) ) . )
megnetic objects. and on the ground surface. penetrated gebbro at 792 feet, and by the Rittershaus i Jamesville 2000 ¢ Drilled 751f1. into granite, total depth 2011f1. Sioux City,lowa.
The vertical intensity of the terrestrial maegnetic field 1s illustrated 0i1 Test where diorite was penetrated at 738 feet depth. lo.Geol. Sur. vol.5 258 1895
THE GEOLOGIC SETTING by contour lines (isogams) on maps; tbe lines connect points of equal value. A buried ridge of rock types more basic than granite, which could ) .Geol. . <9 P 1y
Veriations of the intensity are recognized as positive and negative forces be magnetite-bearing volcanic rocks, may be the ceuse of the Menno- 4& Pc Precambrian
commonly known as magnetic highs and lows, or anomalies. The composite Crofton and Willowdale-Chatsworth magnetic anomelies. The diorite in the ! N
area xmwfﬁﬁﬁg@dﬁoxﬁﬁeﬁ So;x;.: ial;zt:nzﬁg:: :1}( effect of the earth as a great magnet, and the local variations in a given Jemesville test is on the crest of the former anomaly. It is possible Pierre '4\ Q.sx‘l °
different Geologic Prcvgnces (fig. 2): (1) ;:he Sioux Ridge, which crops area caused by geologic features, determine the size and shape of anomalies. that the Bioux Formation is missing on the anomaly, but surrounds it. 1500 15 8 1500
out in many places in Minnehahs, McCook, and Hanson Counties; (2) the Magnetic highs are generally sought when Prosp?cting for oil and mineral The uniform magnetic field in Minnehahs County is interrupted ‘ N
northeastern end of the Siouxana Arch which enters South Dakota across’ deposits. In addition to changes in the earth's magnetic field caused by by four small ancmalies; the one st Corson and snother just northeast ' ~
Charles Mix end Hutchinson Counties from Nebraska, and possibly joins the rock types and geologic structures, there is a graduel incresse in the of Sioux Falls are caused by basic intrusions of olivine diabase exposed Niobrar
Sioux Ridge; (3) the eastern terminus of the Cretaceous overlap, with out- megnetic intensity towerd the north megnetic pole. In this arvea the at the surface. The ancmalies at Remner end Colton are comparable to WILLISTON BASIN Gann.
crops along the Big Sioux River; () the extreme northern portion of the vertical intensity increases 8.7 gemmas per mile north and 3.0 gemmes per them in intensity and size, suggesting that they too are caused by besic SEDIMENTS \ > 10
Forest City basin, which terminates somewhere along the southern flank of mile east (Jordan, Rothrock, 1940). The spplication of this regional intrusions. 1000 T - 1000 ‘ " ]
the Sioux Ridge; (5) the extreme southeastern part of the Williston Basin correction to a survey tends to result in a flat magnetic surface. There- The Menno-Crofton and Willowdsle-Chatsworth megnetic anomalies are /W;T"’“ & Dak. N o
or northern part of the Nebraska Besin, which lies west of the Siouxana Arch. fore any zm?mﬂly on this surface should be a geologic featur;. the more pronounced than a similar chain of anomalies (Stanley, Mossman, Gr - EREX LR \\ ﬂﬁf\/ h:;l’l:'l:n
The srea is covered for the most part by glecial till of the Wisconsin Magnetic surveys are used to indicate large trends which are n and Trail City) in north-central South Dakota (Petsch, 1959). The Newcoastie / / - /C < A&S BON—, 9
and Illinoien ice sheets. investigated vith more exact geological and geophysicel surveys. former are in an ares where the Precambrian basement rocks are less then . Granodiorite e, ™M
Possible causes of magnetometer anomalies ere: (1) lithologle 1000 feet deep wherees the latter is where the basement rocks ere more Doxoho . Quortzite— 1
tion of magnetic 500 L 500 000
composition of rocks in the Precambrian, _(2) concenty::a n than 4OCO feet deep. Both anomalous trends have umusually high summits. v \\\\\\ ~\ |
Sioux Ridge minerals in the overlylng sedimentary rocks and the ‘granite wash’ or The Spink magnetic high lies in & southwest-northeast direction. oL \\\ ~— Quortzite
E— basal conglomerate developed on thg t:senti (3) deep;sea:e;eirgntz:dy ’ The 1000 gemme contour encloses ebout 10 sections of land. The summit o Precambrion Contact from
The most outstanding geologic feature in eastern South Dakota is (hgi;eha:ges ;n thi:lmess(gi)’ thet;em'xd. :ei:; g?’tl(zz )P:'ezua:xbrianosurfa.ce lies in the Na} sec. 25, T. 93 N., R. 50 W. near the south end of the Minnelusa \ «"° Steece, 1961
the Sioux Ridge (fig. 2). Its' crest extends east-west through Minnehsaha, se I: ;.ry Ormations, dep * axis, although the summit is 2752 gemmas, much of the quarter section ’ Q
* s adventageous to make magnetometer surveys over areas where 2400 to 2600 t side of the ancmel Unconformity
McCook, and Henson Counties and it continues westward under Cretaceous the 3. 16 kn The solution of & tic problem is aided when has observations from gammas. The east s [ Yy R ea Level
rocks. The eastern most outcrop of the Ridge is at New Ulm, Minnesots, by 5e°be°sy 8 mth s hat bo °beenm2§’;§e tlg teroreted in another drops off 2200 gammas in & mile, The entire eastern flank of the anomaly Q0RO JomMILES
100 miles east of Sioux Falls. The Ridge extends westward through the ooan be compare one that nas ¢ P bas & steep slope bordering on & subnormal low to the southeast. This P
Dell Rapids-Sioux Falls area; the westermmost outcrop of the formetion " The Kursk iron-ore body in Russia is the most spectacular of all abrupt change of the magnetic intensity indicates & sharp boundary of
is et Mitchell. It continues in the subsurface westward to Chamberlain, t a1t it reache etic high of elmost 150,000 the subsurface mass which causes the Spink High.
where it turns northwestward into central South Dekota. The total length magnetic anomalles, as 1t reaches a megn o AP Although the Spink magnetic high is locally very prominent, it is
gammas. The Hobbs megnetic high in New Mexico is another and is famous part of an anomaly which covers 137 square miles and is more than 2k
of the Ridge 1s more than 350 miles. because it was the first magnetometer high to produce oil. miles long.
o oo o i it Bty e sl magricoti: semait 55 vorin arstes v 2 e Grlopiat suvey on s mamis
i o southeastern nd of the Spink tome ter in the sec. 25, To 93 No, Re 50 W.
. Slowens brch with known enomalies located in other parte of the country (f"ble o) on the Angust Rueboer fmh:fgetrated ﬁ ferion formasaonst = Figure 3. West-East Cross-Section and Magnetic Profile. EXPLANATION
The Siouxana Arch of Nebraska (Reed, Svoboda, 1957) is an offshoot are I and are cited in the literature on etlc investigations. Depth to top in feet (see Toble 2 for well data) x Precambrian Outcrop
of the Cambridge Arch of western Nebraske and trehds northeast, although o Data from w."‘(ou(""zi'e except
its exact position is not definite in northeastern Nebraska. Its core is Cretaceous B B' where noted otherwise)
probably granite, but there are no outcrops of its Precambrian core through- Greenhorn tion 120 North Mognetic Profile South Scale
out its entire length. A buried ridge of Sioux quartzite extends from ta Forma“ tmioﬁn 195 0 5 © 10 20 30 Miles
Parkston southwestward through Lake Andes (Steece, 1961) probably connecting Table l.-- Comparison of megnetometer highs Dli\xsakoon Formation 28 Ggé"o":’ 2500
with the Siouxana Arch. Lakota Formation 315 W
Naue Paleozoic-Cambrian I Figure S. Precambrian surface and lithology of Southeastern South Dakota,
of Amplitude  Precambrian Franconia 618 £2000 after F. V. Steece, 1961
Cretaceous Overlap Location Ancmaly (Gemmas ) (Depth) Rock Type Getocuilte cto 2000- . V. .
A series of Cretaceous shale, chalk, limestone, and sendstone extends Kentucky  Hobby Dike 1900 outcrop Peridotite (Warrem, 1956) Em““ gﬁiﬁe % Lisoo granite
eastward into Iowa and Nebraskas from the Rocky Mountains and the Black Missouri Pea Ridge 5612 ? mCmb;im 192 1500+
Hills, as the Cretaceous overlap. Outcrops are found at meny places in Missouri  Bourbon 3699 1hoo Rhyolite Porphyry ] b
southeastern South Dakota especially in the hillsides bordering the rivers. ) ) (searight and others, 1954) o D. 796 1000, 1000 - s
The regional dip in the wegtern part of the area is very gentle to the ﬁ::&lﬁi VI;S‘.::Z: dggrine il%; g FEREN
. In the eastern t of the area the 4
:e?::h:ie;tm:ysggl;bewgimédﬁ;e S:ou.x Ridge to tgearnorthwest. Utah Lindsay Hill 4800 outcrop Magnetite and Hematite 500 500 Beldwin, Bre:s‘:e;', ]f:?]‘j.l, S;otgeSySOng:e g:g;x mtio;;mgﬁ:“ooxllished
'on ore 00. .
The Cretaceous overlap campletely covers the Peleozoic formations of ) Ir * (Cook, 1950) A core 54 inches long and 2 3/L4 inches in diameter was taken of cook WKWECT 595011 l;gxe::tic ihe 5. Dok, e 1.8 Sprz' crmille ron
the Forest City Basin and the Williston Basin. Only the upper Cretaceous 5. Dax. Willowdale Looc 700 (est.) . ? the Precambrien with a diasmond bit. The following is & log of the core: + 00! ,Co;mt” Uts.h,- pgnetie Minesy ety 14-5823 7
crop out on the Sioux Ridge, and there are large areas in Minnehaha, McCook, S. Dak. Spink 2916 792 Gebbro o ° preve y& i ménenc P };f.the est. Intrﬁsivep‘ane County
and Hanson Counties where all Cretaceous formations' ere absent. Kansas Bula 3000 outcrop  Serpentine (Dreyer, 1947) Inches Lithology — Y T e Moy 19°T: s s B.);ll ] ’ Y ]
The Cretaceous is generally less than 1000 feet thick over mosh of Goldich, 8 'S a.nd othe;-s 1961’ The -Prec;mb::‘ia.n Ge;logy and Geochronology
the area, but it reaches 1900 feet thick in the General Crude #1 Shippy * Replacement deposits in Homestake Limestone (Jurassic) 0-12 Gebbro, with disseminated magnetite particles. O e es. Burvey, a1 e 103 2
0il Test (Sec. 5, T. 96 N., R. 75 W.), in Tripp County (fig. 3, No.. 13). 12-18 Area of Joints in gabbro filled with calcite. Jorden, W. H end Rothrc;ck E' P 1.‘; A l:iagnétic Su;'vey of South Central
The increased thickness westward is due solely to the thickening of the 18-28 Gabbro, with magnetite particles. s:;utk'x D;l,cotia' G, Dak ,Ge:pl ‘gurv . » Repte Tmveste 33, 19 p
Pierre Shale. 1he Cretaceous is ouly 618 feet thick in the extreme Magnetic Anomalies 26-39 Cley, green end reddish b with caleite velng. Petsch, B. C 195§ M;gnet;meter.}de. Cg;-sonp Deve and Ziebach Counties
eastern part of the erea in the South Dakota Geological Survey #l Huebner 39-54 Gabbro, with megnetite particles. séuti D:akota" pcdaerdect S\P;;'vey, 015. ol gas Tovogte: Mep
. . .» R. . n . P S . . . .
ﬁ::ex?;: ((}fz:nbiz;l Eregzi:s;ng bzgm‘:se)’o;‘rhetg ﬁtxsz‘:;;c;g;? formations The magnetometer map of southeastern South Dekote shows con- The Precambrian is & dlabasic magoetitic gabbro which was intruded GeOlOQIC Structure Reed, E. C., and Svoboda, R. F., 1957, Contour Map of Precambrian Surface

siderable magnetic variation, from broad generally flat uniform and in Nebraske: Nebr. Geol. Survey, Lincoln.

into the granite basement.

bnormal L as, to abnormally high magnetic readings. 3 ! Dakota-Fuson Searight, T. K., Williams, J. H., and Bendrix, J. S., 1954, The Structure
o nO'I‘he ma;eg: hgsh ere:f; can be separated into thr:gasemaphic the fAﬁﬁcal a"ﬁy?“ vas of two samples of the core which gave M*"‘-;o“g' 2 3 ‘?°"é“' "27" gnd’mnetic Surveys'of the’sullivm-Bcu;:bon Aréa, Migsouri: Geol.
Forest City Basin areas: (1) a chain of highs extending due south between Menno, South °: ng resulis: 1500 4 Top Greenhorn 55".,9':‘.’,'3 Bluft, . Survey and Water Res., Rept. Invest. 16, 14 p.
Dekote, and Crofton, Nebreska, about 45 miles long. It is made up of "Unal tered rock" "Altered rock” 5 1209'Outcrop ' Steece, F. V., 1961, Precambrien Surface of South Dakota: S. Dak. Geol.
Anmong the major structures of the Mid-Continent is the Forest City the Gavins Point high, about 15 miles long, whose axis has a sumit of Te ’ ﬁm*_'f 89 / Survey, Minerals Invest., Map 2.
Basin vhich underlies mich of western Iowa and appears to extend into 1770 gammas. A high of Tkl gammas is present south of Utica in T. 94 N., Iro W4T % 13.61 % Novortzite Niobrara o 12 Todd, J. E., 1908, Elk Point, South Dekota-Nebraska-Iowa: U. S. Geol.
southeastern South Dekote to near Canton. Paleozoic formations of the R. 57 W. A magnetic high st Menno has a summit of 695 gemmas, and is 'n'blalni\m Dioxide 6.76 3.60 S —ll o Survey, Geological Atlas No. 156, 8 p.
Forest City Basin underlie Union, the eastern part of Clay, the southern broad and flat. A long narrow magnetic low parallels the Menno-Crofton Megoesium Oxlde 1:89 5:29 1000 W .ﬁ Tullis, E. L., 1942, Magnetometer Surveys during 1941l: §S. Dak. Geol.
half of Lincoln, and possibly the southeastern part of Turner Counties. chain along its entire west side. Calcium Oxdide 10.39 L.ko N 3 ) N {0 p / Survey, Rept. Invest. 42, ho p.
(2) The Parkston megnetic high has a broad flat surface which ilica 33,43 1105 Quartzite” Precombrio J _’,Jﬂl:w — Warren, J. R., 1956, A Study of Magnetic Anomslies associated with
covers more than & township; it does not have a distinct summit, but Combined Oxides 10,19 33.54 ; tact 1 Fuse — o] Ultrsbasic Dikes in the Western Kentucky Fluorspar District:
Williston Basin 14 observations on its top renge from 1254 to 1530 gammss. The anomaly Loss on ignition 11.22 2.23 P"“"""g‘g; Contact from paleozoic? ’;o\ Kentucky Geol. Survey, Bull. 19, 38 p.
—_— is generally circular and the 1000-gamma contour encloses several 88 : 8 Steece, \ \ 33 N
A major structure of the Northern Great Pleins is the Williston townships. Rock that contains only 1l per cent iron will not result in & o NSNS < 500
Basin, which underlies most of North Dakota and extends into South (3) The major magnetic anomaly in southeastern Bouth Dakota and 2700-gamma high at a depth of 800 feet; thus, the source must be in 50 D-P D.co‘r‘q‘ﬁ:;m- vitie 00 Cop &
Daekota between the Black Hills and the central part of the state. Its probably the most prominent in the Great Plains region is a series higher-grade iron-bearing material in this vicinity. S.P St. Peter O QNP O "/,
southern boundery is probably the Siouxana Arch in Nebraska. (chain) of magnetic highs extending from the Willowdale School three The gabbro is probebly the ceuse of the Spink magnetic high. The o n.g:g o 3
There are no data available on the subsurface Williston Basin rocks miles east of Yenkton due east to Chateworth, Iows, a distance of 50 gabbro may extend north under the Rub City area where it is covered by Spink 0000 Q0!
in Gregory County, but extrapolating data from Tripp County, mch of miles. It includes the Willowdale and Bpink Highs. Sloux quartzite which ects es & shield reducing the megnetic intensity ¥no0d0.0:
the Williston Basin Lower Paleozoic sequence underlies the Cretaceous The Willowdale high has three summit's of 3456, 3413, end 3333 down to 1100 end 800 gemmas. Increased depth of an intrusion would also 0 ° o 20 30MILES = S
overlap in the western part of the surveyed area (fig. 3). gammas and is more than three miles long and about half a mile wide lower the readings. If the gabbro 1s in the granite only and dips to [ = e— . S— 01000
(figs. 6, 7). It ie the highest megnetic reading observed to date the morthwest, the high in the Bub City ares would be accounted for. Scale FOREST CITY BASIN,
Glacial Deposits in South Dakota. The enomaly is straight, its north flank has an The o tic 18 500 g r tl the Spink SEMMENTS
- even gredient of 2000 gammas in half a mile to the north, and it extends a.ndumoiutms ad.,jmoi lowbishe tends 650mg 8 highs deeaper Tt has &
The uppermost and youngest sediments in the geologic column cover for 5 miles. A deep magnetic low of -807 gemmas perallels it on the ““ms lar’ steep slope bo: rdeni"gri ng & subnormel hwm, and opposite the steep
the entire area of eastern South Dakota. These deposits are composed of zorth, slope is a large lobe of 1000 gammas extending southward et least four O?
looee unconsolidated boulder clay brought in by the ice sheets and sand The Spink megnetic high is the second largest magnetometer ancmally miles / .
and gravel laid down in channels cut by meltwater from the ice fromts in South Dekota. The ancmaly 1s in Cley and Union Counties in the : ofo
: t lies in the flood plain of the James River. The ground surface
These deposits are covered in part by wind-blown loess, which is as much southeastern part of the State. It has three summits: 1162 gammas ‘s ﬂit ungsiansbout 200 fzet Lower then that at Spink. The sharpoess Granite
as 90 feet thick (Todd, 1908). Alluvial materiel containing silt, sand 3 miles west of Bub City in Clay County, 2752 gamuas 2 miles east of the Willowdale al ggests that the source of the magnetic emergy
and gravel makes up the floodplain deposits in all of the present river of 8pink, in Union County, and 919 gemmas at Chatsworth, Iowa, on 1s evhat shallover than at Spink.
valleys. the South Dekota-Iowa border.

Figure 4. North-South Cross-Section and Magnetic Profile.
( see Table3 for well dote )



