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associated with gravity anomalies, it makes sense to be 
sure there is a gravity anomaly to confirm the existence 
of a seismic structure. 

There are still many structures, or prospects, to be 
leased and drilled offshore. The proper use of gravity 
data will greatly increase the ratio of successes to tail-
ures. 

SEARLS, DAVID T., Vinson, Elkins, VVeems & Searls, 
attorneys, ffouston, Texas 

NATURAL GAS REGULATION IN THE FUTURE 

The pipeline transmission companies and producers 
may expect more liberal treatment in the future from 
the courts and the Federal Power Commission because 
this will be essential in the public interest. The Supreme 
Court, in the now famous CATCO case, directed the 
Commission to their responsibility under the Natural 
Gas Act to fix rates consistent with maintaining a supply 
of natural gas to the consumers. 

We must assume that the courts and the Commission 
will not lose sight of this responsibility, but recent deci
sions disclose that this regulatory agency is not aware of 
the fact that they are faced at this time with maintain
ing a supply of natural gas to consumers. 

The transmission companies must build and finance 
additional pipelines to meet increasing demands of con
sumers, but they have the problem today of obtaining 
the necessary funds at reasonable costs with the bloom 
being off pipeline investments. Consideration must be 
given to the depreciating rate base, rate of return, and 
other factors which determine the attractiveness of 
pipeline investments, 

The Commission has recently followed the practice of 
not only using area pricing for the purpose of placing a 
lid on producers' prices, but also for rolling back exist
ing area prices. The failure of many companies to bid on 
ofEshore acreage offered recently by the Federal Govern
ment and the State of Louisiana in areas known to con
tain proven or potential natural gas-producing acreage 
should be a warning that producers are losing their 
incentive to take the costly capital risks to drill for 
natural gas. This will have its effect on the supply of gas 
in S or 10 j'ears. However, it is not believed that pro
ducers can hope for more liberal treatment until the 
Commission is convinced that there will be a shortage of 
natural gas in the near future. 

SHOEMAKER, EUGENE M., U. S. Department of 
Interior, Branch of Astrogeology, Menlo Park, 
California 

MANNED SPACEPLIGHT—A CHALLENGE TO GEOLOGISTS 
AND G E O I ' H Y S I C I S T S 

The advent of man in space opens new opportunities 
in the disciplines traditionally concerned with the sur
face and interior of the Earth. The synoptic view of the 
Earth's surface from an orbiting manned spacecraft 
affords a new avenue for investigation of regional 
geology. Considerable research and imagination are 
required to exploit it. The techniques developed may be 
expected to have important applications later in the 
exploration of Mars. 

Men landing on the Moon will be able to apply the 
methods and instruments of geophysics and classical 
geology that are already well developed in the study of 
the Earth. Constraints of weight and time in spaceflight 
operations, however, require that considerable effort be 
spent in adapting these methods and instruments for 
optimum use in manned lunar missions. The ultimate 
results of this effort will include not only new knowdedge 
about the Moon, but also new ideas, new techniques, 

and light-weight sophisticated instruments that can be 
applied in the study of the Earth. 

SHOCK, LORENZ I., Empire Geophysical, Inc., Mid
land, Texas 

IMPACT SEISMIC TECHNIQUES 

During the past few years there has been a general 
increase in the use of Impact Seismic Techniques to 
obtain geophysical data. In the extension and develop
ment of these techniques there has been some divergence 
from the original classic McCollum 2-patch technique. 
One such development has been the use of a large pat
tern of drops at a single drop area recorded by a stand
ard multi-trace seismic unit. This is sometimes referred 
to as the "Mobil" technique. Another system in which a 
series of drop patterns are recorded along a standard 
seismic spread so as to provide for horizontal data 
stacking is designated the "Drop-Along" technique. 

The relative merits of each of these techniques are 
discussed and their general areas of application out
lined. Examples are presented showing results obtained 
by their use, as well as comparisons with each other and 
with standard shooting methods. 

SHOR, GEORGE G., JR. , Scripps Institution of Ocean
ography, Lajolla, California 

CRUSTAL STRUCTURE UNDER THE CONTINENTAL TER
RACE or WESTERN NORTH AMERICA 

Long reversed refraction profiles along the outer edge 
of the continental terrace have been made in numerous 
locations from Guatemala to the Bering Sea to deter
mine the nature of the crustal section beneath the sedi
ments. Off Guatemala, the structure is consistent with 
the theory that volcanic rocks and sediments have been 
laid down over a typical oceanic section, depressing the 
Moho as the upper surface built up to Pleistocene sea-
level. Off western Alaska a thick section of material 
with granitic velocity is overlain by thick sediments; 
the Moho is down almost to continental depth, and the 
section appears to be similar to the adjacent continent. 

Off the coasts of Canada, California, and Mexico, a 
more confusing structure is found. Depth to the Moho 
is between the Alaskan and Guatemalan values but 
does not show a progressive change. At some stations, 
the crustal velocities are similar to the continent; at 
other stations, crustal velocities are oceanic. In some 
places, the mantle velocity is abnormally low. 

The depth to the Moho at all stations from Alaska to 
Guatemala is intermediate between continental and 
oceanic values. The mean depth is 21 km. From the data 
now on hand, one can only conclude that the crustal 
structure beneath the shelf is not uniform and cannot be 
reconciled with any simple hypothesis of either stability 
or growth of the continental mass. 

SHORT, NICHOLAS M., Lawrence Radiation Labora
tory, University of California, Livermore, California 

TV BOREHOLE CAMERA—A VISUAL APPROACH TO 
GEOPHYSICAL LOGGING 

In recent years, miniaturization of electronic compo
nents has led to development of "seeing-eye" TV cam
eras capable of entering small-diameter boreholes. 
Commercially available cameras now can operate in 3-
inch holes to depths exceeding 5,000 feet. Some cameras 
look downhole; others view sideward by means of 
rotating mirrors. Built-in compass systems permit 
accurate surveys of hole orientation and attitudes of 
planar elements intersecting the borehole. 
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TV borehole cameras have inanj' geological and engi
neering applications. In dry uncased holes, uses include 
determination of lithologic character and stratigraphic 
contacts, measurement of bedding and fracture orienta
tion, identification of textural features (porosities), and 
establishment of causes of drilling problems including 
recognition of caved zones and intervals of circulation 
loss, A TV camera survey supplements or replaces cor
ing. If hole walls are clean, inspection of the entire 
interval provides direct information normally lost where 
core recovery is poor. In holes containing buckled or 
jierforated casing, lost tools or unknown obstructions, a 
TV traverse may guide the driller to an effective, time-
and cost-saving remedy. 

The Lawrence Radiation Laboratory has built two 
cameras for use in pre- and post-shot studies associated 
with underground nuclear explosions. These 2J-inch-
diameter cameras can reach 3,000-foot depths and will 
operate in vertical or inclined holes up to diameters 
limited only by illumination capability. Both cameras 
have remote-control focussing. One camera, having a 
fixed side-viewing mirror, is equipped with a specially 
designed compass. The other camera looks down the 
axis of the hole. Field experience with these cameras is 
described and photos of the monitor image illustrate the 
results obtainable during in-hole operation. TV pictures 
showing the Gnome explosion cavity are compared with 
actual photographs taken inside this void. 

The current status of TV borehole camera technology 
and possible future developments in both instrumenta
tion and applications are reviewed. 

SLACK, H. A., BRUNTON, G. D., LEE, H. C , 
ROSENFELD, M. A., AND CRAM, I. H., JR., Pure 
Oil Company, Research Center, Crystal Lake, Illinois 

DEVELOPMENT OF THE COMMAP SYSTEM 

CoMMAP is an automatic mapping system. It uses an 
automatic map reader for digitizing the input data, an 
IBM 704 computer for processing the data and a Benson 
Lehner Electroplotter for plotting and contouring the 
output. This system processes, plots, and contours all 
mappable data. Computations which can be preformed 
by the system include the following: (1) determination 
of regionals and residuals by polynomial surface-fitting 
techniques, (2) determination of regionals and residuals 
by various ring-average methods, (3) upward and down
ward continuation of potential field data, (4) first and 
second vertical derivatives by several methods. 

This paper covers the system in general and gives 
examples of tabulated, plotted and contoured output of 
the results for a number of specific field problems. 

STANLEY, DANIEL G., Geology Branch, Soils 
Division, U. S. Army Engineer Waterways Experi
ment Station, Vicksburg, Mississippi 

VERTICAL PETROGEAPHIC VARIABILITY IN ANNOT 
SANDSTONE TURBIDITES 

A wide range of mineralogical and textural variations 
was observed between the base and the top of marine 
Tertiary Annot Sandstone turbidites in the Lac d'Alios 
region of the French Maritime Alps. This variability 
may be related to the characteristic vertical distribution 
of grain sizes and shapes within such graded deposits. 
Relative percentages of most light and heavy minerals 
and of the primary matrix, as well as factors of spheric
ity and roundness, are directly related to grain size. 
Thus the upward decrease in grain size and increase in 
grain sorting is reflected in a progressive change in rock 
composition. Samples (43) were collected at 4-cm 

intervals between the base and lop of four well graded 
turbidites, each less than one meter thick, and these 
were compared with spot samples (125) coIlecte<i from a 
250-m flysch section. The range of ])etrographic varia
bility within a single turbidite is as great as the range of 
mineralogic and textural variations lietween the base and 
the top of the formation. The same minerals are founrl 
in each turbidite, indicating that source areas and eroded 
parent rock materials accumulated nearshore remained 
the same during the period of this formation's history. 
However, notable variations between succeeding turbid
ites were noted. This may be explained by the fact that 
each turbidity current is characterized by its own speci
fic density and velocity gradient. As a result, differing 
proportions of particle sizes settled out of each suspen
sion flow over the same spot on the ocean floor. Even 
though gravity currents are able to transport identical 
sedimentary materials from nearshore environments 
into the deeper basin, such quantitative variations 
should be expected in any formation composed of 
turbidites. 

STUDER, H. P., Shell Development Company, 
Houston, Texas 

ELECTRON MICROSCOPE STUDY OP ARAGONITE CRYSTALS 
IN MARINE SEDIMENTS 

The occurrence of aragonite needles in the carbonate 
mud of the surface sediments of Florida Bay, the Florida 
Keys, and the Great Bahama Bank is of interest to 
problems of carbonate deposition. Older views regarding 
the origin of the aragonite needles support inorganic 
precipitation. More recent theories favor a biogenic 
formation and link the mud particles to the aragonite 
sheath of algae, mainly Penicillus, Rhipocephalus, and 
Halimeda. Electron microscope studies of mud suspen
sions and of aragonite crystals from Penicillus reveal a 
remarkable similarity between the aragonite formed on 
the algal surface, and the aragonite in the carbonate 
mud. Surface replicas of aragonite sheath peeled from 
Penicillus show needle-like crystals scattered between a 
network of fiber- or film-like algal material. The closely 
interwoven system of plant material and aragonite 
needles supports the suggestion of the algal substrate 
acting as a matrix for the aragonite formation. 

SWANN, DAVID H., Illinois State Geological Survey, 
Urbana, Illinois 

LATE MISSISSIPPIAN RHYTHMIC SEDIMENTS OF THE 
MISSISSIPPI V.ALLEY* 

Late Valmeyeran and Chesterian sediments that 
repeatedly filled the subsiding Illinois basin are a quarter 
autochthonous carbonate, a quarter sand, and half mud 
brought from remote northeastern sources by a major 
river system, the Michigan River. These are arranged in 
cycles implying shoreline fluctuation landward (north
eastward) and seaward through a range of a few hundred 
miles. About 70 minor reversals in shoreline movement 
are superimposed on about 15 major cycles. Increases in 
competence, perhaps in phase with modest lowering of 
sea-level, repeatedly changed the Michigan River into a 
prograding stream, pushing its delta scores of miles 
across a marine basin only a few tens of feet deep. Ad
vancing distributaries carved grooves well below sea-
level through frontal and lateral mud banks—grooves 
later filled by elongate sand bodies analogous with 
modern barfingers and pass fillings. In late stages the 
delta supported land vegetation. The carbonate phase 

* Published by permission of the chief of the IlUnois Stale Geo
logical Survey. 


