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DIGEST
GRAVITY SURVEY OF PART OF ST. CIATR
QUADRANGLE, MISSOURI

A maghetically énomalous reglon, confined
more or less within the St. ¢lailr Quadrangle, Missouril
and indicated 1n the State Magnetic Map, was subjected
to detalled study by the U.S.¢G.S. with the help of an
airborne magnetometer. The results indlcate the
presence of a number of‘magnetic "highs" and "lows".

Interpretation of these anomalles was not
avallable due to the absence of additional information,
geophysical or geological, about the area. This,
‘together with other interesting features such as an
alteratlon in the course of the Meramec River and the
evidence of faulting in the nelghborhood of the area,
led the author\to undertake a gravimetric survey in
the area. The maln objects of the investigation were:

1. To see whether gravity anomalies exist
and if so, whether they are coincident
with the known magnetlc anomalies.

2. To investigate the cause of these

anomallies and, 1f possible, to study
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the velief of the basement structure.

3. To account for some possible faulting in

the area, suggested by other aﬁthorse

The fileld work consisted of a detailled
gravimetric survey with the help of an Atlas Gravi-
meter, Modai P, No. 22. Standard methods were used
for reduction of the data, though in some cases
approximations were accepted. These and the details
of the experimental part have been discussed.

" The Bouguer Gravity Map indicated a étrong
reglonal ‘trend. A Second Derlvatlve gravity map was
~ therefore prepared for interpreting the results. The
method suggested by Elkinsyand‘also by Rosenbach was
used for obtaining»the Second Derilvatlve Map.

" The results of the survey indicate that
gravimetric anomalies, of order undoubtedly much
“greater than that of the’éxpected experimeﬁtaiférfoﬁ;
ave present. Besldes, these are in good agreement
with the known magnetic anomalies. The U.S.G.S. Total
Intensity Aeromagnetic Map coincides fairly well with
the author's Second Derivative gravity map, and the
agreement of the latter with the vertical intensity
magnetic map, obtalned as a result of another survey
made simultaneousgly with the present one in the same

area, 1ls excellent.
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In view of the probable values of rock
densities and susceptlbilitles in th@ area,‘the maln
cause of these anomalies are suggested as thé irfegu»
larities in the basement surface. Part of these
irregularitles are,accepted as erqsignal remnants on
the Pre-Cambrian surface; but, 1t is belleved that
some ' sort of subsequent uplift is also parﬁy responslble.
Though positive conclusions regarding this uplift could
nct be reached due to thellack_of‘geological data, the
author is inclined to suggest faulting,aslthé cause.

The,interpreﬁaticn 1s malinly qgalitative
with some numerical solutions. Qne‘or tﬁe prominént
features of the Second Derivative map, avoloSure of
gravity "high", can be supposed to represent the
elongate upthrown block of a "horst and graben" llke
structure. Assuming such a structure and with the
second derivative values obtained from the mép, it
has been shown numerically that a block, about 3.5
miles long and 2.0 miles wide, should have a "throw"
of about 350 feet if faulting ls accepted. Structures
cffsugh dimenslons are possible. Similar numerlcal
computation for another,prominent "nigh" in the Sécond
Derivative Map has not been done. The reason 1s that
the spacingof contours at the edges of both these
"high¥ are similar., Therefore, the dimenslons of‘tma
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assoclated structures in two cases are expected to
be of tha‘same order if similar‘mathematical treatment
18 done with the same assumption of faulting. .

The chahge in the course of the Méramec
River may bevdﬁé to‘the éubsequent‘uplift. The posi-
tion of the pfominent second derlvative "high" in
the map is such that (1£ 1t 1s supposed to represent
the upthrcwn ﬁart of é subsurface struoture) the change
of the river from the old course to the new one 1s
quite possible.

The gbavity mpp does not indicate the
presence of a fault éll across the area. This 1s not
in agreement with the 1idea suggested by E‘rank that the
Moaelie Fauit exténds éonsiderably to the southeast of
the toWniéf Moselle. Two possible explanatilons are
affered'fer this. Thé direction of‘the extension may
be slightly different from what has been suggested by
Frank. Or, the main Moselle Fault may actually be a
combination of minor faults in the nelghborhood of the

surveyed area.



