
General Disclaimer 

One or more of the Following Statements may affect this Document 

 

 This document has been reproduced from the best copy furnished by the 

organizational source. It is being released in the interest of making available as 

much information as possible. 

 

 This document may contain data, which exceeds the sheet parameters. It was 

furnished in this condition by the organizational source and is the best copy 

available. 

 

 This document may contain tone-on-tone or color graphs, charts and/or pictures, 

which have been reproduced in black and white. 

 

 This document is paginated as submitted by the original source. 

 

 Portions of this document are not fully legible due to the historical nature of some 

of the material. However, it is the best reproduction available from the original 

submission. 

 

 

 

 

 

 

 

Produced by the NASA Center for Aerospace Information (CASI) 

https://ntrs.nasa.gov/search.jsp?R=19820015699 2020-03-21T09:25:01+00:00Z

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/42856735?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


t ,:

E8200"10 200
Q^ N d

8 . STRUCTURE OF THE ST. FRAN. rnr,S MUUNTAINS AND
SURROUNDING LEAD BELT, S.E. MISSOURI:

INFERENCES FROM THERMAL IR
AND OTHER DATA SETS

C1 43

a
quarterly Report 5/13/81 to 7/31/81

NAS5 - 26533
Raymond E.	 Arvidson,	 P.I..

R Department of Earth and Planetary Science

0 Washington University
St.	 Louis, Missouri 	 63130

November 1, 1981

1 copy	 R. J. Frost, Contracting Officer, Code 269
1 copy	 Publication Branch, Code 251
1 copy	 Patent Counsel, Code 204

10 copies	 J. Broderick, Technical Officer, Code 902

(E82-10,:0 0) 	ST10JL1''UjU 3,}x l.LL aA- L'tANL CIS
MOUNIAS va AND SU-E'J( UNL.Lbi UaL z LL:, ^,, L.
M'SS()UR1 z	 Ilvl'LkLNCc; l, 'LO 'a.f %i,11, . 11t i11L.
MiL x2 VA TA S S VUdL t4-AL1 y ji,,poz t, 1j o il y - 	

r^
J1 Jlu".w 19dl	 j.ww'7C^ ft, liq toil Laiv.)	 5 ^^	 GJ 43

U 
Tryry

w l'a s
j 020 V

RECEIVED

t 10 â''}



b4

1. PROBLEMS: No problems impeded the progress of our investigation

2. ACCOMPLISHMENTS: All digital HCMM data received from Goddard were
read and reformated to our data base characteristics.
HCMM engineering data (frame IUD., Lat., Lon., time of
day, etc.) were reformated into our BI RP cataloguing program.
Searches through the HCMM data bases were made available
to the scientific community. Apparent thermal inertia
maps were constructed for several sconces. The inertia maps
were digitally merged with several other data sets - Rouguer
gravity and shaded relief maps, in particular. For the
next quarter we expect to examine subtle topographic l,nears
that are quite apparent on these data products. Some of
the linears correspond to mapped faults, while some do not.
John Strebeck, a graduate student, is writing his Master's
Thesis based on these analyses.

3. SIGNIFICANT RESULTS AND PUBLICATIONS: HCMM data in the form of an
apparent thermal inertia image merged with a shaded relief
map form an integral part of a paper submitted to the
Journal of Geophysical Research. The HCHM data show very
well that the dominant structural grain in Missouri strikes
in a northwesterly direction. The strike is the same as a
major basement fault or flexure that we identified on the basis
of Bouguer gravity images. The paper is attached.

4. RECOMMENDATIONS: None - everything is proceeding according to plan.

5. TOTAL FUNDS EXPENDED 5/12/81 - 7/31/81: $2,729.00

6. DATA UTILITY; We find that iiCMM data in the form of prints, transparencies,
or raw digital data from Goddard is not very useful as
compared to filtered, contrast enhanced data in the form
of daytime thermal IR, nighttime thermal IR, and apparent
thermal inertia images. We have not found the application
of detailed thermal modeling of atmospheric contributions
to yield much more information than is inherent in the
apparent thermal inertia images. Finally, merging HCMM
processed data with other data sets can produce some remark-
able products (see last figure in attached paper).

Y.
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ABSTRACT

Some 600,000 discret3 estimates of the Bouguer gravity of the

continental United States have been spatially filtered to produce a

continuous tone image. The filtered data were also digitally

painted in color-coded form onto a shaded relief map. The resultant

image is a colored shaded relief map where the hue and saturation of

a given image element is controlled by the value of the Bouguer

anomaly. Major structural features (e.g. midcontinent gravity high)

are readily discernible in these data, as are a number of subtle and

previously unrecognized features. A linear gravity low that is

approximately 120 to 150 km wide extends from southeastern Nebraska,

at a break in the midcontinent gravity high, through the Ozark

Plateau, and across the Mississippi embayment. The low is also

aligned with the Lewis and Clark lineament (Montana to Washington),

forming a linear feature of approximately 2800 km in length. In

southeastern Missouri the gravity low has an amplitude of BO

milligals, a value that is too high to be explained by simple valley

fill by sedimentary rocks. Rather, the feature must be a basement

structure. In fact, faults, fold axes, dikes and basement

-topography in Missouri trend in directions that are approximately

parallel to the gravity low. Also, the New Madrid seismic activity

is concentrated at the intFrsection of the gravity Tow with another

linear low defining the Reelfoot rift within the Mississippi

embayment. The seismic data indicate preferential movement along

directions parallel to these two major trends. The origin of the

linear gravity feature is problematical - it may be a rift, a
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transcurrent Fault, or some combination.
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