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CHAPTER I
THTRODUCTTON

Statement of the Problem

The geomagnetlic map of the state mfjmisgouri (14)$
presents a gtriking anonaly in vertlcal magnetic Inten-
gity over a reglon s1tuated im@@diately gsouth and east
of Haint Charles.iﬂ Saint Louis Countye. The anomaly
occurs as a series of closed elliptilce ‘hi@hS' attaining
a meximum value of nearly one thousand gammasg just
goubhe=east of St. Charles. These 'Thighs' are aligned
almost parallel to thé course of bthe Missourl Hiver
extending in en approximately northeast to southwest
direction. 'Ihe r@gioh covered by thils anomaly is roughly
thirty miles in length and five mliles 1n breadth. A
detalled investigation of the geologic'cause of this
anomaly and 1ts possible effect on the course of the
Missourl River which, in thils region, alters its course
abruptly from a southeastward to a northeastward direc=
tion to join the Misslsaippl River at Alton, Tllinoils,
was firstlﬁaken up, ab the suggestlon of the Reverend

James B. Macelwone, S.J., in 1949 by a group of graduate
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students of the Salnt Louls Unilversity, consisting of

Ge Schaefer, K. C. Chandiok, we'&QEWendinger, and We
Gtabriel. Chandiok and Schaefer surveyed tﬁa area

using the gravimetrlc and magnetic metho@&‘r@spectively,
while Schwendinger and Gabriel employed the electricdl
resistivity method. These investigators, however, came

" to rather different conoluéimna-as to the cause of the
obé@rved magnetlc anomaly and thelr results were inde-
clsive. Nowadays 1t 1s a customary and standard prac-
tilce in geophysical exploration work Gto employ as meny
indepeﬂdamt meﬁhods as may be [ound necessary to deter-
milne unambiguqusly the réality of an anomaly which ylelds
only a doubtful indioation‘to one method only, consistent,
of coursé, with conslderations of econoumy aﬁd ting.

~In view of the rather lndeclslve resulis of the previous
investigators of the problem, 1t was sugrested to the
‘author and . Oriard by Professor Macelwane, S.J., in
“the fall of 1950 that a selsnmic suﬁvey of the aresa be
made with a vlew to detect any posslble hear-surface
expression of subsurface geologic structure that would
account fof the obssrved magnetic anomaly on the'surface.f
The Institube of Technology of Balnt Louls Unlverslty

had just then acqulred a portable Shallow“ﬂefraotion“f

selsmic eguipment from the Century Geophysleal Corporatlion
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of Tulsa, Oklahoma. The southern portion of the area
that had been siirveyed electrically by Schwendinger was
assigned for selsmle lnvestigatlon to Oriard, while the
northern portlon which had been previously studied by
Gabriel was baken up bj the authore.
A'Brief Review of Previous Work

The magnetic survey of the area was made by
Schaefler (lé) using the Ruska vertical and horilzontal
magnetometers. As sedimemtary rooks ganerallj possess
a 1owyﬁagnetic susceplibllity as compared with the high
susaﬁptibility of igneous rocks, especially basic lgneous
rocks, 1t 18 but natural to suspect thatb ﬁhé cause of
as. high an snomaly as occurs 1n this area liles inAtbe
lgneous: basement. The pesk of the magnetic anomaly
obtalned by Schaefer is located vroughly at a distance
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of less than two miles from the river to the south-ecast
as indicated in the map of I'ig (1L). On the basis of |
hils magnetic survey, Schaefer concludes ﬁhat the anomaly
could be attributed to a narrow dike~like zone of highly
susceptible magnetlic material withiln the basement rock
at a depth of aboub 8000 feet directly under the highest
part of the anomaly. He, however, states that 1t is
possible that some vertical movement has taken place

along the magnetic zone and that separate magmatic



