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SUMMARY

Analysis of gravity, aeromagnetic, ground-level magnetic, paleo-
magnetic, and high altitude infrared data has revealed a complex injec-
tion zone of diabase in central Meriwether County, Georgia. This zone,
which previously was considered to be a single large (30-40 meters wide)
diabase dike, has been foundrin places to reach a width of one kilometer,

A simple Bouguer gravity map of the area shows the dikes, which
compbse the injection zone, to be responsible for an anocmaly in the
regional gravity trend of about one to two milligals.r Combined results
from five gravity and three total-field magnetic traverses has suggested
the dikes to dip at about 70° toward N70 E. The mean of the observed
ground-level magnetic anomalies for the dikes is a 1000 ¥ positive
anomaly (total field).

On the basis of observed paleomagnetic data and computed bulk
susceptibilities the ratic of the remanent to induced magnetizations
(Koenigsbérger's ratip} Q) has been calculated to be between 0.25 and
0.5. However, the shapes of the observed ground-level magnetic
anomalies suggests a Q value of 1.0 or slightly higher for the Meriwether
dike.

The total-field magnetic map based on already existing aeromag-
netic data has been recontoured under the assumption that the Meri-
wether dike is continuous, as suggested by ground-level data taken
during this investigation.

On the recontoured map the dike is the most prominent magnetic
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feature of the area which suggests that the spacing and direction of the
aeromagnetic £light lines is inappropriate for correlating dike caused
anomalies of limited extent, even though the dike anomalies are large in
magnitude.

High altitude infrared photographs show a change in intensity of
reflected infrared radiation from vegetation growing on diabase derived
soils suggesting‘that such pictures can be used to map the outcrop
pattern of the dike in heavily wooded, highly weathered, and other
inaccessable areas. It is suggested that this technique be applied to
other areas of eastern North America to determine outcrop patterns of

the dikes in areas not yet geologically mapped.



CHAPTER I
INTRODUCTION

A system of diabase dike swarms outcrops throughout eastern North
America from Alabama to Nova Scotia (Cohee, et al., 1962), (Stockwell,
et al., 1969). Southward along the Appalachian belt from Nova Scotia
through New England and into the southern Piedmont, a gradual systematic
change in strike is evident (Figure 1). King (1961) commented that the
pattern of diabase dikes in eastern North America is probably the result
of deep-seated stresses, but that the cause of the stresses is not
apparent. May (1971) noted that the systematic pattern of the dikes in
eastern North America is actually part of a larger, radial, pattern of
diabase dikes surrounding the North Atlantic (Figure 1) and suggested
that this pattern is a result of the stress field associated with the
onset of North Atlantic sea-floor spreading in Late Triassic or Early
Jurassic time.

The age of the dikes in eastern North America is currently in
dispute. On the basis of fossil pole positions, de Boer (1967) suggested
a Jurassic age for the dikes. On the other hand, Armstrong and Besancon
(1970) found whole rock K-Ar ages to fall into two clusters: one at
about 200 million years (Middle Triassic) and another smaller one between
225 and 230 millioﬁ years (Early Triassic). Armstrong and Besancon
(1970) suggested that the older dates may represent the actual time of

emplacement, while the younger group may be indicative of "burial"
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~ Diabase dikes
@ Continental shelf edge
23 Post-durassic sediments

Figure 1. Map of Diabase Dikes in Eastern North America, West Africe,
and Northeastern South America with the Continents Restored
to Their Relative Position in the Triassic (after May, 1971).
(North arrows indicate present geographic direction for each
continent.)



me tamorphism.

The chemistry of the diabase dikes, previously thought to be
uniform (Lester and Allen, 1950) has been shown by Weigand and Ragland
(1970) to vary in both major and trace element assemblages. Weigand
and Ragland (1970) divided the dikes of eastern Worth America into sev-
eral provinces based on.the oécurrence of three main chemical types:

(1) olivine-normative, (2) high-Ti0;, quartz-normative and (3) low-
Ti0y, quartz-normative.

The tracing of individual dikes along strike and the determination
of thickness and dip by the usual geological field methods is inhibited
in most areas of Southeastern North America by intense éhemical weather-
ing and dense vegetation. However, Johnson and Watkins (1963) noted a
coincidence of dike outerops and low-amplitude (less than 20¥ at an al-
titude of 800 feet above ground level), positive magnetic ancmalies
along aeromagnetic flight lines in north-central Virginia. On the basis
of linear trends in the occurrence of some of these magnetic highs,
Johnson and Watkins (1963) inferred the extension of dikes into areas
where no outcrops are knqwn. The success of Johnson and Watkins (1963)
' suggests that geophysical methods at closer range, i.e. aeromagnetics at
500 feet, grbund-levei magnetics and detailed gravity, could yield de-
tailed structural information as_well as outcrop patterns., The purpose
of this study was to apply these geophysical methods to a study of the
sfructure of a diabase dike.

A portion of the long dike in central Meriwether County in west-
central Georgia (hereinafter referred to as the Meriwether dike) was

selected for study. The dike extends southward from an area north-east



of Newnan in Coweta County, to an area south of the Towaliga fault in
southern Meriwether county {(Figure 2). This area of study was selected
because of minimal secondary geophysical distrubances, such as gravity
and magnetic anomalies associated with fault zones and basic intrusives
other than the diabase dike. 1In addition, the roads in this area
traverse the Meriwether dike at almost right angles and are spaced at

approximately two miles, affording good access for a geophysical study.
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CHAPTER 1II
GEOLOGICAL SETTING AND REGIONAL GEQPHYSICS

Geologic Setting

According to the Geologic Map of the State of Georgila (Georgia
Department of Mines, Mining and Geology, 1939) the geologic formations
of the study area consist of granites intermingled with both biotite and
granite gneisses (Figure 2). Recent reconnaissance mapping by R. D.
Bentley (personal communications) has revealed the geology of the Inner
Piedmont (between the Brevard and Towaliga Fault Zones) to be more com-
plicated than suggested by the 1939 Georgia Geology Map. Bentley and
Neathery (1970) renamed the rocks of the southeastern portion of the
Inner Piedmont the Opelika Complex and divided it into two stratigraphic
units, the Loachapoka Schist and the Auburn Gneiss-schist (Figure 3).
These units were interpréted by Bentley (Bentley and Neathery, 1970)
as metamorphosed sediments which are extensively intermingled with
granites. The Meriwether dike strikes about N2O W through the area and

intersects the rocks of the Opelika Complex at about 60 .

Regional Gravity

Based on measurements taken at 195 stations, a simple Bouguer
gravity map of the area under investigation was constructed (Figure 4).
The procedures used for the reduction of the data and estimating errors
in the final values are given in Appendix I. Estimated error in the

regional data is +0.35 milligals. Isogals trend approximately north-
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Figure 3. Geology of the Inner Piedmont of West Georgia (after Bentley
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east-gouthwest, and the regional gradient is about -0.8 milligals/kilome-
ter to the northwest. The prominent features on the simple Bouguer
~gravity map are the steep gradient in the west-central portion of the
study area and an anomaly in the regional trend of ome to two milligals
beginﬁing in the southeastern part of the study area and continuing
northward through the area. The steep gradient is coincidental with the
contact between the Loachapoka Schist and granite west of Greenville
(Figure 3). The anomaly in the regional trend is largely caused by the
existence of the Meriwether dike, Too few gravity stations were taken in
the extreme northern portion of the study area to warrant contouring,
except by extrapolation. The anomaly probably extends northward out of

the study area coincident with the dike.

Regional Magnetics

‘The North-Central Georgia Aeromagnetics Map (U.S. Geological
_Survey, cpen file, 1973) partially fills the gap (Figure 5) between the
two previous aeromagnetic surveys of North Georgla Nuclear Laboratory
(Philbin, Petrafeso and Long, 1964) and Savannah River Plant (Petty,
Petrafeso and Moore, 1965). The area of this investigation (Figure 6)
is part of the area covered by this latest work.

Similar to the regional gravity, magnetic features trend NE-5W,
Lack of steep gradient immediately east of Greenville suggests that the
units responsible for the observed steep gravity gradient in this area
have a low contrast in magnetic susceptibility. The most conspicuous
feature is the string of localized magnetic highs trending from north to

south and having centers located at intersections of the dike and the
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flight lines. These magnetic highs are probably a result of the presence
of the Meriwether dike.

The Meriwether dike, which outcrops on roads along its entire
length, is probably more continuous than suggested by the series of mag-
netic highs in Figure 6. Detailed ground-level magnetic traverses of
the Meriwether dike at points between aeromagnetic flight lines (Figufe
7) support this supposition of continuity. Prominent (1000¥) magnetic
highs coinciding with observed dike outcroppings (Figure 8)_suggested a
recoﬂtouring of the aeromagnetic data.

Since the continuous flight line data were not available, all
points where flight lines intersect contour lines were assumed to rep-
resent true values (the darta were extrapolated by computer methods be-
tween flight lines). Latitude, longitude, and the total magnetic inten-
sity were determined for each intersection and these points were plotted
for recontouring., Under the assumption that Ehe Meriwether dike is
continuous along strike, straight lines were drawn connecting points of
equal total magnetic intensity on adjacent flight lines in the region
. where the dike outcrops. In other areas contour lines were assumed to be
influenced by the regional geology (after Bentley and Neathery, 1970).

Although no magnetic interpretation is unique, this one (Figure
9) does strongly suggest that the magnetic anomalies associated with
the dike can be represented by a continuous linear anomaly. This inter-
pretation is necessary for two-dimensicnal analysis of the dike by com-

parison of its observed anomalies with those of easily computed models.
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Index Map Showing Locations of Detalled Ground-Level Magnetic
Surveys and Existing Aeromagnetic Flight Lines. (Dotted line
gives location of Meriwether dike. Anomalies are with ref-

erence to 50,000¥ datum.)

Figure 7.
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CHAPTER III
PHYSTICAL PROPERTIES OF THE MERIWETHER DIKE

Density

Diabase lends itself especially well to geophysical investigation.
The density of the Meriwether diabase is 3.0 +0.05 gm/cm3 {(as deter-
mined by gravimetric methods applied to three field samples). Watson
(1902) determined the densities of the Loachapoka Schist and local
granites to be 2.64 +0.01 gm/cm3 and 2.70 +0.01 gm/cm3 respectively.
Thus, the density contrast between the diabase of the Meriwether dike
and the surrounding rocks (average density 2767 +0.02 gm/cm3) is 0.33
+0.07 gm/cmB. A vertical dike 30 meters wide (averagerobserved outcrop
width of the Meriwether dike) with this density contrast should yield
a vertical gravity anomaly of approximately 1.5 milligals, an anomaly

easily discerned with contemporary instrumentation (see Appendix I).

Magnetic Susceptibility

Several aﬁtempts have been made to statistically relate the bulk
susceptibility of rocks to petrological parameters. One such attempt
was that of Balsey and Buddington (1958) who related the susceptibility
of some Adirondack rocks to the fractional volume of all the minerals
visually identified as magnetite. This volume would generally include
any Fe-Ti oxide minerals of spinel structure. Their empirical formula

for the bulk susceptibility (k) in C.G.S5. units is
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k=2.6x 1073 yi-1! (1)

where V is ;he volume percentage of all minerals visually identified.as
magnetite.

Petrographic examination of the Meriwether dike (Lee, 1971)
showed that opaque grains (assumed to be Fe-Ti oxides of spinel struc-
ture} comprise 2.3 to 4.3 percent of the rock with a higher percentage
occurring in the finer-grained zones near its edges. Using the empirical
formula of Balsey and Buddington (1958) (Equation 1) and the range of
volume percentages of opaques given by Lee (1971), the bulk susceptibil-
ity of the diabase composing the Meriwether dike was estimated to be

between 0.0066 and 0.0130 cgs.
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CHAPTER IV

DETERMINATION OF DIP ANGLE FROM GRAVITY

AND MAGNETIC ANOMALIES

Theoretical Models

Theoretical ancmalies were calculated for sets of models to ex-
amine the effects of dip angle on expected gravity and magnetic anomalies.
The method of Talwani, Worzel, and Landisman (1959) was used to compute
the gravity anomalies that would be expected for dikes dipping at var-
ious angles. Because the observed outcrop width would be fixed for a
particular dike, anomalies were computed for models with an cutcrop
width of 30 meters dipping at 90, 75, 60, and 45 (Figure 10). As would
be expected, the gravity anomaly caused by a vertical dike is symmetric
about the center of the dike. However, as the dip angle decreases the
anomaly becomes asymmetric with the peak shifting toward the direétion
in which the dike is dipping. The anomaly tails off more slowly on the
side toward which the dike dips than the other. Even_though there are
obvious differences in the anomalies for various values of dip angles, a
superimposed regional trend may make dete;mination of the dip more
difficult than suggested by Figure 10; in fact, unless the regional
trend is simple.and well defined, the determination of the dip may be
impossible.

Although the dip angle has an obvious effect on the shape and

asymmetry of the total-fleld anomaly (Figure 11), the effects of natural
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remanent magnetization, when added to the induced magnetization, may
complicate the determination of dip angle from the observed anomaly
(Hood, 1963). For this reason, the angle of dip was defermined using
observed gravity anomalies only. The magnetic anomalies, because of
their sharpness as compared to the gravity anomalies (Figures 8 and 10),
were used only for lateral location of the dike where outcrops were

nonexistent.

Detailed Gravity Profiles

Five detailed gravity lines with an average station spacing of
0.15 kilometers and a total length of 20 kilometers were obtained. Sta-
tion spacing was decreased to about 0.075 kilometers in the immediate
proximity of the dike. Four lines traverse the Meriwether dike in the
prescribed study area (Figure 4) and the fifth traverses it along Georgia
State Highway 16 southeast of Newnan and north of the study area. The
observed anomalies (Figures 12 through 16), when smoothed, are about 1.0
kilometer wide at half their maximum value. This width is considerably
greater than the computed anomaly width for a vertical dike 30 meters
wide, approximately 0.1 kilometers at half its maximuﬁ value (Figure 10).
Numerous individual peaks superimposed on the broad peaks suggest that a
0.75 kilometer wide swarm of dikes, rather than a single dike, is re-
sponsible for the observed anomaly. Such a hypothesis is further suppor-
ted by the ground-level magnetic profiles, (Figure 8),

Profile A-A'.

Gravity line A-A' (Figure 4) was established along a dirt road

about 3.0 kilometers north of Georgia State Highway 109. The observed
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Vertical Gravity Anomaly (Mgal)
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gravity anomaly (Figure 12) consists of three peaks of about omne
milligal amplitude with the side and less prominent peaks spaced about
0.2 kilometers to either side of the main peak. Because there exist no
known density anomalies, with exception of the diabase, along this pro-
file and because the regional isogals are slightly curved in the region
of this profile (Figure 4), no tegional trend was removed. The three
peaks and the asymmetry of the anomaly suggest that three dikes dipping
to the east are necessary to account for the observed anomaly. FExami-
nation of the ground-level magnetic data for the saﬁe profile (Figure 8)
suggests that the side dike to the west is actually two thin dikes.
Assuming the existence of the four dikes, anomalies were computed using
the observed outcrop widths for the main dike (40 meters) and the east
dike (30 meters). The west dikes were not found to outcrop and because
of the lesser magnitude of the associated gravity anomaly as compared to
those of the main diké, they were modeled to be 7.5 meters wide.

Examination of the computed ancmalies for dips of 90, 75 and 60°
(Figure 12) shows the observed anomaly to fall between the computed
curves for 60 and 75 with a dip angle of 70° (by interpolatioﬁ) probably
best satisfying the observed data.

Profile B-B',

Detailed gravity line B-B' (Figure 4) was established along
Georgia State Highway 109 between Greenville and Gay, Georgia. The
observed anomaly consists of a "noisy" assymmetric broad peak (Figure
13). Amphibolites were found outcropping to the west of the main dike
and could be responsible for the observed scatter in the data west of

the dike. Diabase float was also found 1.0 kilometers west of the main
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dike indicating that part of the observed scatter in the data may be a
result of a side dike. A corresponding magnetic anomaly was encountered
during the ground-level magnetic survey of the same profile (Figure 8).

Aside from the scatter in the data to the west of the main dike,
there is a difference in the base level of the observed gravity. The
east side of tﬁe dike is about 1.0 milligal more positive than the west
side. This offset can be accounted for by the contact (no fault is
visible and the orientaticn of the contact is unknown) between the
Loachapoka Schist to the west and the granite to the east.

After the effect of the contact was removed, the resulting asymmet-
ric residual anomaly could be modeled by a set of six dikes dipping to
the east. Only the main dike was observed to outcrop, but the ground-
level magnetic data (Figure 8) indicate the existence of the others.
Determination of the angle of dip was not attempted because of the un-
certainty in the location and orientation of the schist-granite contact.

Profile C-C"'.

Profile C-C' (Figure 4) was established along the dirt road abaut
1.5 kilometers south of Georgia State Highway 109. The strong'eastward
positive trend of the obserwved data (Figure 14) is probably caused by
granitic rocks which dip westward (Figure 3). Because the exact loca-
tion and attitude of the granite-schist contact were unknown, a regional
trend was estimated (Figure 14). The residual anomaly (Figure 14) con-
sists of a central main peak and two sepondary peaks on either side of
the main peak. Although the dike was found to outcrop only coincident
with the central peak of the gravity anomaly, the secondary peaks of

the anomaly are probably due to side dikes. A similar phenomencn was
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noted previously for profiles A-A' and B-B' further to the north. Be-
cause of the ambiguity created by the removal of the regional gravity

trend by smoothing, and the noisy character of the ground-level magne-
tic data taken for the same profile (Figure 8), no attempt was made to
determine the dip angle of the dikes,

Profile D-D',

Line D-D' (Figure 4) was established along the paved county road
about 8.0 kilometers southeast of Greenville and 4.5 kilometers south
of detailed gravity line C-C', As in profile C-C', there 1is a strong
positive regional trend to the east (Figure 15), which was removed.

The multiple peaks in the residual anomaly, (Figure 15) although not
as well separated as in the previous profiles, again indicates that
more than one dike 1Is responsible for the observed anomaly. The only
dike found to outcrop was again coincident with the main peak.

Profile E-E'.

Gravity line E-E' lies along Georgia Highway 16, southeast of
Newnan. This profile, which is outside the main area of investigation,
was obtained for comparison to the four previous profiles which lie
within the area of detailed study 20 kilometers to the south. The
observed anomaly (Figure 16) consists of three peaks all coincident
with observed outcrops of dikes with the central peak corresponding
to the widest outcrop. Whereas the side dikes in profiles to the south
are located no more than 1.0 kilometers to the side of the main dike,
the east dike on profile E-E' 1is located 2.1 kilometers from the main

dike.



30

CHAPTER V

GROUND-LEVEL MAGNETICS AND THE ROLE OF NATURAL REMANENT

MAGNETIZATION IN THE CBSERVED ANOMALIES

Ground-Level Magnetics

Four detailed ground-level magnetic (total field) profiles were
obtained in order to examine the structure of the Meriwether dike and
to provide additional data for the purpose of recontouring the aeromag-
netic data previously described. Three of the profiles were obtained
along the same roads as detailled gravity profiles A-A', B-B', and C-C'.
The fourth was a closure profile connecting A-A' and B-B' (Figure 7).
The data was obtained and reduced by standard techniques and are listed
in Appendix TII.

The reduced data (Figure 8) showed the main dike to be represen-
ted by an asymmetric anomaly for all three profiles. However, the cal-
culated anomaly due to induction magnetization for a dike dipping 70°
toward NJO'E is a symmetric positive peak (Figure 11). This suggests
that induction magnetization is not the only cause for the ohserved
anomaly and that natural remanent magnetization (NRM) must also be con-

sidered in the analysis of magnetic anomalies (Hood, 1963).

Natural Remanent Magnetization of the Meriwether Dike

Samples from a single outcrop of the Meriwether dike were col-
lected and analyzed for NRM by Doyle Watts (personal'communications).

Intensities and directions for the NRM's are given in Appendix IV. A
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Schmidt stereographic projection of the NRM directions (Figure 17)

shows the NRM directions to be different from today's magnetic field,
Samples from the center of the dike constitute one set of directions

and those from the chilled margins another set. Because it is not

known what proportion of the dike has which magnetization, an average

of the directions (Figure 17) and magnitudes were used for computing the
anomaly due to remanent magnetization. The average direction has a de-
clination of_2§> and an inclination of 30°. The average magnitude Qf

the NRM is 0.00175 cgs.

Theoretical Anomalies and the Determination

of the Koenigsberger Ratio, @

The ratio of remanent magnetization to induced magnetization,
the Koenigsberger ratio, Q is commonly cited in paleomagnetic studies as
an indication of whether or not samples have been subjected to lightning
strikes. It has more recently been construed (Green, 1960) as a measure
of the importance of remanent magnetization in the analysis of magnetic
anomalies. Using the calculated bulk susceptibility for the diabase of
the Meriwether dike and the average intensity of NRM, the probable range
of Q is 0.25 to 0.50. The range of Q's is a result of the uncertainty
in the bulk susceptibility.

To examine ;he effects of Q on the observed anomalies, several
models were computed using the method of Talwani and Heirtzler (1965).
For a @ of 0.25 and bulk susceptibility of 0.013 cgs, the remanent
magnetization causes the anomaly to become slightly asymmetric (Figure

-18) with a peak to trough ratio of about 15 to 1. For bulk suscepti-
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* Samples from center of dike
o Samples from chilled margins of dike
<+ Average NRM of all samples

A Present direction of earth's field
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Figure 17. Stereographic Projection (Schmidt net) of Measured Natural
Remanent Moments (NRM) for the Meriwether Dike.
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bility 0.0066 cgs and corresponding Q of 0.5 the anomaly is found to be
more asymmetric with a peak to trough ratio of 10 to 1.

The observed anomalies (Figure 8) however, exhibit an average
peak to trough ratio of only 6. Further, the amplitude of the observed
anomalies is greater than that calculated for the given range of suscep-
tibilities and corresponding magnetizations. An increase in Q to 1.0 at
a susceptibility of 0.013 cgs produced an asymmetric anomaly with a peak
to trough ratio of about 6 te 1, (Figure 18) indicating that the bulk
remanent magnetization was probably greater than that suggested by the
surface samples. |

Strangway (1965), who sampled a diabase dike at both the surface
and at depth in a mine, found the ratio of remanent to induced magneti-
zation to be greater for the underground samples. As a possible cause of
this phenomenon Strangway (1965) suggests that temperature fluctuation
at the surface, which was probably exposed for a considerable length of
time, has accelerated the decay of the remanent magnetization. The same
type of process may have occurred in the Meriwether ‘dike and hence, the
effective @, which includes the effect of sub-surface portions of the
dike, is probably closer to 1.0.

It should be noted that even if the dike actually dips as much as
SOP, the magnetic anomaly due to induction would still be a symmetric
peak (Figure 11), and hence the calculated @ of 1.0 would not be seri-

ously affected.
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CHAPTER VI
DISCUSSION AND CONCLUSIONS

Examination of the Meriwether dike by means of detailed gravity
and magnetic profiles shows the dike to consist of an 1Injection zone of
dikes. Because the gravity anomalies of the component dikes are only
partially separated, determination of whether or not the side dikes were
branches of the main dike was not possible. On the basis of theoretical
curves for the dike system dipping at various angles, the Meriwether
dike (system) was estimated to dip at 70° toward N70°E.

The 70° dip is not as steep as noted by Lester and Allen (1950),
who found several of the larger dikes in Georgia to have a constant dip
toward the east of 75 to 90° and Privett (1966) who found the diabase
dikes in central South Carolina to dip 80 to 90° to the NE. It is
possible, however, that the Meriwether dike may actually have a dip
greater than 70°, but due to the ambiguity of the regional trend.it is
not possible to resolve how much greater.

A simple Bouguer gravity map compiled for central Meriwether
County shows the Meriwether dike to be responsible for an anomaly of
one to two milligals in the regional trend. After recontouring of the
available aeromagnetic data, the Meriwether dike(s) proved to be the
most prominent magnetic feature of the area, and this suggests that the
sharpness of the anomaly and the flight line spacing supressed the

dike(s) in previous contouring. - It is possible that in other areas of
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eastern North America covered by aeromagnetic maps, other occurrences of
diabase dikes may be simllarly supressed, thus reducing the probability
of locating such dikes by their magnetic anomalies in areas not yet
geologically mapped. Locating other dikes by this method may also be
hampered by the effects of remanent magnetization,

Although not studied in deﬁail, examination of high altitude
infrared photographs (N.A.S$5.A., 1970) of central Meriwether County,
revealed the existence of a linear anomaly coinciding with the Meriwether
dike at known outcroppings in the northern third of the study area. The
anomaly is probably due tc a change of intensity of reflected infrared
radiation from the vegetation growing in the soil derived from the dia-
bagse, It is suggested that this techmique might be applied to other
areas of eastern North America to determine outcrop patterns of the
dikes in areas mnot yet geclogically mapped.

Many problems currently exist concerning the diabase dikes which
surround the North Atlantic Ocean such as dating, distribution and
chemistry. It is hoped that more economic and efficient methods such as
those suggested.in this study will lead to the location of unmapped
dikes, thus preseﬁting a more complete picture of the distribution and
role of these dikes in the history of the opening of the North Atlantic

Ocean.
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APPENDIX 1
GRAVITY SURVEYS AND DATA REDUCTION

Gravity data were collected and reduced by standard tecﬁniques
{(Dobrin, 1960). The data consist of 242 points in total including base
stations - 201 gravity observations are along five detailed lines and 41
gravity observations are reglonal data.

The gravimeter used was the Worden Educator, Model 113. The
reading precision of this meter, when read by a single operator, is ap-
proximately +0.1 milligals. Instrumental drift for the Worden gravi-
meter for an eight hour period is typically 0.2 milligals, but can be as
high as 0.5 milligals for the same period. The gravimeter was stored in
the field vehicle each night preceding a survey to minimize the instumen-
tal drift due to temperature change. The uncertainty in drift and read-
ing precision combined give a gravity precision of +0.2 milligals. In
all, three different base stations (Dorman and Ziegler, in ptreparation,
Georgia Department of Mines, Mining and Geology) were used to correct for
instrumental drift, Pertinent data concerning these base stations are
given in Table 1.

The observed drifts are given in Table 2.
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Table 1. Gravity Base Stations Used in this Study

Base Gravity Estimated
Name Number Location Value Precision
Atlanta D 4 Georgia Tech 979527.37 +0.023
LaGrange 33 City Hall 979484.42 +0.014
Greenville 63 Meriwether County  979489.538 | +0.05

Court House

Table 2. Instrumental Drift for Worden Gravimeter

Georgia Tech

Station Nos. Gravity Survey Drifc Time Between
No, (Mgals/hr) Base Stations
1 - 49 36 -0.074 6.1 hours
1 - 33 46 -0.018 9.8
1 - 48 51 0.000 7.4
48 - 72 51 -0.109 3.9
72 -~ 95 51 0.01s 2.3
4 - 20 52 -0,053 2.8

20 - 41 52 -0.121 3.8
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The gravity data were corrected for latitude effect by using the
international gravity formula of 1930 (as given in Dobrin, 1960, page
187) and drift corrections for the meter by assuming linear meter drift
between subsequent occupations of the base station. The standard
Bouguer reduction density of 2,67 gm/cm3 was used to compute the Bouguer
anomalies.

Elevation and location control were obtained from the following
U. S. Geological Survey, 7% minute topographic maps: Greenville (1971),
Gay (1971), Warm Springs (1971), and Woodbury (1971). Where possible
bench marks (+ 1 foot) or intersection elevations (assumed + 5 feet)
were used. Elevations of stations for which bench marks or intersections
were not avallable were obtained by interpolating between contour lines
(20 foot contour interval) and confirming those interpolaticns with
barometric altimetry data. Elevations obtained by this technique were
estimated to be plus or minus five feet, The resulting uncertainty in
the reduced gravity values is thus +0.35 milligals. Because of the
relatively shorter distance between stations along detail lines, and
hence shorter times between gravity and barometric readings errors in
drift for these measurements were considered less. This results in an
estimated precision of +0.2 milligals for the reduced gravity values for
stations along detail lines.

The data, in the standard Department of Defense computer card

format, are listed by individual surveys in Table 3 (Figure 19).
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Table 3, Gravity Data

Gravity Survey GT 36 (Includes Data for Profile B-B')

1234%6T89012345678901234567850123456769012345578901234567890123456783901234567890

334840 ~ By2370 1 2984 3527367= 2305= S633 GT36 GA4U2 1 1
332121 - 844745 1 36y 3510125~ 295= 3714 GT36 GA42 1
33 240 - 85 180 1 2353 34B4422= 2473= 5097 GTI6 GAu2 3 1
33 172 = Buuz78 1 2651 3489586= 944= 3901 GT3I6 GAU2 4 1
33 178 = 8uu232 1 2428 3498070=- 798~ 3504 GT3I6 GA42 5 3
33 14 = Byuzl? 1 2369 3498750= 913~ 3556 GT3I6 GAu2 6 3
33 197 = 8yu395 1 2499 3496398=- 763= 3551 GT3I6 GAu2 7 3
33 203 = Buu178 1 2604 3494070= H74= 3581 GT3I6 GAU2 a 3
33 214 = B44164 1 2554 3495086= T49= 3598 GT36 GA42 9 3
33 228 = BuuiuT 1 2579 3494789= 721= 3598 GT36 GAuU2 10 3
33 244 = Buui3l 1 2569 3495625= £89= 3555 GTI6 GA42 11 3
33 253 ~ Buyzz2 1 2612 3495133- 619= 3533 GT3I6 GA42 12 3
33 260 = 844105 1 2566 3496102= 673~ 3536 GT3I6 GAuU2 13 3
33 267 = 84upBS 1 2600 3496102= S579= 3479 GT3I6 GAUZ 14 3
33 272 = 844066 1 2615 3495281= 621~ 3538 GT36 GAWR2 15 3
33 273 = Byugs57 1 2606 3495892= §30= 3537 GT3I6 GAW2 16 3
33 274 - BuyLp4o 1 2591 3495961= 631= 3521 GT3I6 GA4R 17 3
33 277 = B4up37 1 2569 3496383= p58- 3524 GT36 GAUZ2 18 3
33 280 = 844028 1 2582 395664~ 6F6= 3576 GTI6 GAu2 19 3
33 284 = Bu44p20 1 2597 3495758« Gub= 3543 GT3I6 GAu2 20 3
33 289 = 844013 1 2572 I4957S8= 731- 3599 GT36 GA42 21 3
33 295 = 8u4004 1} 257s 349653l= £53= q525 6T36 GA42 22 3
33 300 = By3995 1 2573 3496609- £S6= 3526 GT36 GAL2 23 3
A3 304 - 843987 1 2569 34979555- 579= 3445 GTI6 GAu2 24 3
33 309 = B43978 1 2544 3498188=- A01~ 3439 GT3I6 GAU2 25 3
33 312 = 843975 1 2558 1498367= 550= 340l GT3I6 GA42 26 3
33 314 = 843970 1 2567 a498375= 518~ 31382 GT36 GA42 27 3
33 317 - 843965 1 2557 3498461= Suu= 3396 GTI6 GA4R2 28 3
33 319 = By3962 1 2545 3498766= 553= 3392 GT36 GAuR2 29 3
33 323 = 843951 1 2532 3498891= 587- 341l GT3e GA42 30 3
33 326 = Bu3ou2 1 2568 3498438= 530= 3393 GT36 GA42 a1 3
33 328 = 843932 1 2557 3498391~ 566= 3419 GT36 GA42 32 3
33 330 = 843923 1 2552 14968898= 533~ 3380 GT36 GA42 33 3
33 331 = 843913 1 2564 3498391= 542- 3405 GT36 GA42 34 3
33 332 - 843905 1 2571 34908383- 530~ 3398 GTI6 GAu2 35 3
33 333 - 843855 1 2565 3498375= 550= 34l2 GT36 GAu2 36 3
33 335 = 843886 1 2536 3499016= 579~ 3408 GT36 GAu2 37 3
33 337 = 843877 1 2512 3495008~ £56= 3458 GT3I6 GA42 38 3
33 339 = A43858 1 253 1498867= 617~ 3439 GT36 GAG2 39 3
33 341 = B43/33 1 2536 3498219 666= 3495 GT36 GA42 40 3
33 346 = 84318 1) 2472 3499664= 726= 3484 GTI6 GAH2 41 3
33 356 = Bu.3801 1 2502 3499086= T04= 3496 GT36 GA42 42 3
33 363 - 843784 1 2518 34IB8961= 678= 3487 GTI6 GAuZ 43 3
33 450 = 84379 1 2284 3505477= 862~ 3412 GT36 GAs2 L1} 3
33 S63 = 843447 1} 253¢ 3501578~ 6£35= Zye4 GTI6 GA42 45 3
33 314 - 843970 1 2567 3498273- 527~ 3391 GT36 GA42 46 3
33 178 = 844232 1 2426 I497TBS9= A19= 3525 GT36 GAW2 47 k]
33 172 = Byuz78 1 2651 3489586~ OQu4= 3901 GT36 GA42 48 t
33 240 = 85 180 1 2353 I4P4H22= o473~ 5n97 GTI6 GAL2 49 1
33 172 = 844278 1 2651 A4A9UL5= 95T7= 3914 GTI6 GA42 50 1
33 240 - A4S 180 1 2353 3484422~ 5473~ Sn97 GTIE GA42 51 1
332121 = 844745 1 J064 3510680~ 239= 3458 GT36 GA42 52 1
334640 = Bu2370 1 2984 3527367= 2305~ 533 GT36 GA42 53 1

123H5673901234557890123“567590121“567390123“567890123“567890123“5678901234567890



Table 3. (Continued)

Gravity Survey GIT 46 (Includes Data for Profile E-E')

123456T890123456789012345678901234567890123456789012345678901234567a901234567890

334640 - B42370 1 2984 3527367~ 32305- 5633 GTué GA 4 1 1
332248 ~ 8u4so02 1 3051 3510453= u480= 3383 GTU6 GA 4 2 1
331998 - Bu4ple 1 295p 1511008- 389- 3580 GT46 GA & 3 1
331976 = Bu4EB5 1 2962 3511320= 292= 3586 GT46 GA 4 4 5
331984 = Buue27? 1 293¢ 3511828= 333= 3408 GTu6 GA 4 5 5
331939 = 844591 1 2819 3513875= 494= 3539 GTH6 GA 4 6 5
331992 = Buu4566 1 285p 3513836= 407= 3587 GTu6 GA & 7 5
331998 = Bu4S537 1 2841 3514570= 372~ 3540 GT46 GA & 8 S
332008 - 844507 1 2743 - 3516547=  487= 3547 GTu6 GA & 9 3
332011 = B4u4u98 1 2771 3516047= 458= 3549 GT46 GA & 10 5
332016 = 8uuu475 1 2751 351678l= 450- 3519 GTu&6 GA 11 3
332016 = Bu446T 1 273y 3517211- 464= 3512 GTa4b GA & 12 3
332017 = Buuu58 1 2719 3517945= 436= 3468 GT46 GA # 13 3
332017 =~ Bu4yus 1 2682 3518734= u4g9~- 3461 GTLE GA & 14 3
332017 = 84uuu40 1 2643 3519023= 9%S61- 3509 GT46 GA 4 15 5
332017 =~ Buuu31 1 2682 3518773=  465= 3457 GT46 GA & 16 3
332017 - 8uuu27T 1 2685 3518969~ 436= 3431 GT46 GA & 17 5
332016 - Buu423 1 264y 3520055= 466= 3ull GT46 GA & 18 3
332015 = Bu4ul3 1 2¢0a 3520563= 513= 3422 GTH6 GA & 19 3
332013 = 844406 1 2585 3520406~ 598- 3u8l1 GT4& GA & 20 5
332012 = Buu39S5 1 2%60 3520695= 643= 3u99 GTU6 GA 4 21 S
332012 -~ 844383 1 2541 3521008= &71= 3506 GT46 GA 4 22 5
332012 = BLu374 | 2587 3519969= &34= 3520 GT46 GA & 23 5
332012 = Buk3I%4 1 2621 3520438= 4B0= 3404 GT46 GA & 24 3
332012 = 844343 1 2545 3521133~ 646~ 3485 GTubH GA & 25 5
332007 =~ B44310 1 2509 3521750= 690~ 3488 GT46 GA 4 26 S
332001 =~ Buu4277 1 241y 3523875= 762= 3455 G6Tu6 GA & 27 5
331996 - Buy252 1 2399 3523305- 358= 3534 GT46 GA & 28 s
331992 = 844152 1 2649 3517711= &41- 3596 GT46 GA & 29 5
332036 = Bu4107 1 2682 3519266= 4u3= 3435 GT46 GA & 30 3
332013 = 844406 1 2585 3520094= 629= 3512 GT46 GA & 3l 5
332248 = Bu4802 1 3051 3510063« 518- 3921 GT46 GA & 32 1
33U640 = 842370 1 298y 3527367= 2305~ Sp33 GT46 GA & a3

1
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Table 3.

Gravity Survey GT 51 (Includes Data for Profiles A-A',

(Continued)

1234567890123“567890l23“56789012\“567890123“567890123“567890123“5673901234567890

334eu0 -

33
33
»
33
33

172
157
118
90
63

325952
325%04
325813
325814
325817
325840
325851
325860
325869
325850
325894
325904
325902
325901
3259p2
325901
325906
325909
325913
325923
325915
325916
325917
325918
325919
3259232
325920
325952
325943
325934
325929
325957
325974
325993

33
33
33
33
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26

44

95
146
163
169
188
172
487
465
497
SuB
Sg2
591
598
608
520
478
Se8
591
438
393
272
357
3yl

842370
844278
844128
844079
844033
843959
843758
843677
844273
844205
8yu4p7S
844029
844001
843991
843984
843977
843970
843954
843938
843907
843917
Bu3928
843899
843884
843874
843811
843864
Bu3854
843893
843883
843827
843816
a43s21
843748
B43TTY
843790
843802
843762
843762
843762
843732
843701
843612
a43510
843553
843602
843727
Bud278
844359
8Ll 60
B4ty 80
844479
844464
844370
BU4259
suy187
844490
BUY4162
843607
843676
843694
843636
843611
843727
843881
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2984
2651
2652
2432
223
2393
2545
2502
2697
2719
275>
2807
2679
2606
260D
2627
2627
2701
2701
2613
2649
2670
2658
2707
2637
2573
2612
256%
2530
2539
2551
256¢
2524
2545
2633
2554
2553
2524
2544

2603

2472
247a
2505
2502
2494
2240
2149
2651
2539
2685
2423
2579
2627
2545
2609
2615
2307
2362
2234
232y
2170
2365
2320
241y
2573

3527367=
3489576=
3493203~
3497875=
3501109=-
49a719=
3497797=
349912%-
3488992
3489031=
3490500=
3489266=
3492508=
3493625~
3493820«
3493396-
3493203=
3ug92273=
3492430=
3494 164-
3493977=
3493125=
Aug3430=-
3492625=
3494516=
3497289%-
3495289=
ANGEIRY=
3497680~
3497984 -
3498219~
3497836=
3498297=
3498063=
3496250-
3497523~
349T464=
3498063=
3497680=
A4066T2=
3498141~
3498219~-
A499766-
3501146=
1500766=
31505859=
3506555=
3489578=
3493922~
3490383=
3495789~
3492555=
3492336~
3495359~
3494609~
3495156=-
3500883=
3500516~
3506379=
3504852-
3508367~=
3504055~
3504836=
3501609~
349a8070=

2305=-
Y=
558=
715~-
9T4=
677=
147=
9=
367=
299«
51~
38-
123-
250-
262=
233=
272~-
153=
13-
214=-
140=-
157=
171=
107=
139=-
T2=-
139=
121-
156=
99=
4=
3p=
118=
120~
16=
122=
127~
193=
178=
136=
440~
437=
268=
209=
291=
579=
816-
4=
1261~
1160~
1471~
1385=
1318~
1267=
1155=
1095~
1351~
1161-
1093~
1005~
913~
681~
577=-
125=-
569~

5633
3901
3516
3428
3ub63
3346
2986
2a71
3376
3332
3121
3169
3111
3157
3162
3164
3203
3165
3147
3135
3095
3136
3136
3126
3080
2942
3053
2980
2978
2931
2R85
2899
2933
2959
2954
2971
2973
3008
3n20
Jou0
3197
3201
3ne3
3000
3p76
In7Ta
3215
3901
4093
4156
4174
4262
4249
4106
4066
4ol2
3925
3796
3585
3595
3334
3320
3165
3ul8
34339

6T51 GA&3
GTS1 GABY
GT51 GAG3
GTS1 GA&3
GT51 GAe3
G751 GAG3
GTS1 GAG
GTS1 GA&d
GT51 GA63
GTS1 GA63
6751 GAB3
GTS1 GA63
GTS1 GAB3
GT51 GAB3
GTS51 GAed
GT51 GAG3
GTS1 GA63
GTS1l GAG3
GTS1 GA&3
GT51 GAGE3J
GTS51 GAe3
GT51 GA&3
GTS1 GA&d
GT51 GA&3
GTS1 GA63
GTS1 GAG3
6TS1l GAG3
6TS1 GAG63
GTS1 GAG3
GTS1 GAR3
GTS1 GAed
GTS1 GAe3
GT51 GA63
6TS51 GA63
GTS1 GAel
GTS51 GAe3
GTS51 GA&3
GT51 GA&3
GT51l GAG3
6T51 6A63
G751 GA63
GTS1 GA63
GT51 GA63
6T51 GAA3
GTS1 GAG3
GT51 GAsd
6751 GA&3
GTS1 GA63
GTS1 GAG3
G751 GA6d
GTS1 GAR3
GTS1 GA63
GTS1 GAB3
GT51 GAe3
GT51 GAG3
GT51 GA®3
6751 GA63
GT51 GAB3
GTS51 GA&3
GTS1 GA6d
GTS1 GAB3
GT51 GAe3
GT51 GAB3
6TS1 GAR3
GTS51 GAG3
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Table 3. (Continued)

Gravity Survey GT 51 (Continued)

123456789012345678901234567890123456789012345670890123456789012345678901234567890

33 390 = 843870 1 2509 3499047= 736~ 3534 GTS1l GAG3 66 3
33 437 - 843877 1 2243 3504266= 1097= 3500 GT5L GAGS 67 3
33 4p8 = Bu3B75 1 253y 3499258= 773= 3599 GTS1 GAGI 68 3
33 48 = B43921 1 2505 3499273= 857= 3551 GTS1 GAGJ 69 3
33 428 = Byup73I 1 2565 3497359= 778« 3s41 GTS1 GAG3 70 3
33 344 = Byu192 1 26u3 3492906= 873~ 3a21 GTS1 GAG3 71 S
33 172 = 844278 1 265t 3489578=  9y4= 3901 GTS51 GA&ED 72 1
33 272 = BLupES 1 2615 3495016= 647= 3564 GTS1 GAGD 73 3
33 243 = 844018 1 256¢ 3495898= 670~ 3533 GTS51 GA&3 T4 3
33 194 = gy4pl18 1 2502 349678%= Tll= 3503 GTS1l GA6S 75 b
33 213 = Bu4000 1 2612 3495320= SuS= 3459 GTS1 GAG3 76 5
33 216 = 843983 1 2573 3496477= 556« 3425 G6TS1 GAe3 77 3
33 206 = 843961 1 25%4 3496703= 453= 3347 GTS1 GALD 78 5
33 194 = B439u7 1 2539 3497164%= 561~ 3393 GTS1 GAGI 79 5
33 193 =~ 843936 1 252) 3498125=- 520 3331 GTS1 GAG3 80 5
33 193 -~ 843926 1 2493 3498859= 531= 3312 GTS51 GA63 a1 5
33 193 ~ 843917 1 246 3499633= S4T= 3294 GTS1 GAG3 a2 5
33 193 - 843913 1 2454 398625- 676~ 3Jul3 GTSL GAG3 83 5
33 193 = 843900 1 2454 3499008~= 638« 3375 GTS1 GA63 84 5
33 193 = 843882 1 2463 3499086= 602~ 3349 GTS1 GAE3 85 s
33 192 =~ 843872 1 2441 3499086= 667= 3390 GTS1 GA&3 86 5
33 189 = 843862 1 2441 3499008« 6&70= 3393 GTS1 GA&3 a7 5
33 192 = 8u43p46 1 2402 3499617= T35= 3414 GTS1 GA&3 as 5
33 192 = 843826 1 2323 3501313= 811=- 3402 GTS1 GAG3 89 5
33 192 = 843803 1 2292 3502086= 827~ 3384 GTS1 Gasd 90 S
33 192 - Bu3788 1 233g 3501013= 722« 3327 GTS51 GAGS 9l 5
33 192 = 843762 1 2248 3504242= 753= 3259 GT51 GAG3 92 -]
33 191 = A43743 1 2164 3506484= TR0~ 3194 GTS1 GA&3 93 5
33 186 = By4214 1 234y 3498609= 1016~ 3527 GTS1 GAG3 94 5
33 172 - Bu4y278 1 2651 3489578= 9uu4= 3901 GTSL GAGY 95 1
33 233 - 844301 1 2618 3489883= 1098~ 418 GTS51 GAGS 96 3
33 393 = 844134 1 2627 3496133= £65= 3595 GTS1 GAG) 97 5
33 428 = Bu4p7I 1 2564 3497055= 808~ 3571 GT51 GAG3 98 3
33 433 = g44p54 1 2560 2497398= B00~ 3656 GTSL GAGE3 99 5
33 438 = B440I5 1 2551 3498328= Fu41- 3587 GTS1 GA&3 100 5
33 440 = By44023 1 2573 3497711= 740~ 3610 GTS51 GA&3 101 5
33 440 = 844019 1 2597 3497750 662- 3559 GTS51 GA63 102 5
33 442 = 844010 1 2560 3497977=  754= 3410 GTS1 GA63 103 -]
33 444 = 844005 1 2545 3498438= T59= 3598 GTS1 GAGS 104 5
33 449 = By3995 1 2545 3498750= 7?34= 3573 GTS1 GAGS 105 5
33 452 = B43985 1 2493 349936T= 836~ 3418 GTS1 GAGS 106 5
33 458 - B43967 1 2542 3498438~ T87= 3622 GTS1 GAEd 107 5
33 469 = 843951 1} 2542 3497664~ BT79= 3714 GT51 GAK3 108 5
33 43l - 843939 1 2543 3498664~ 776= 3a19 GTS1 GA&63 109 5
33 427 = Buyi0s 1 2563 3496039= 918« 3777 GTS1 GARS 110 5
33 497 = 844063 1 239y 3501133= 1041~ 3706 G751 GA63 111 5
33 5S40 = 84052 1 2281 2503750= 1177= 3720 GTS1 GAGd 112 5
33 579 = Bu4u4p39 1 2481 3500125= 972= 3740 GTS51 GAG3 113 3
33 623 - 843598 1 2265 31504367« 1277= 3a03 GT51 GABD 114 5

842370 1 3527367= 2305= 5433 51 GAG3 115 1
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Table 3. (Concluded)

Gravity Survey GT 52 (Regional Data)

1234%67890123456789012345678q012345678901234567890123456789012345678901234567890

33 172 - 844278 1 265} 3489578= Qud= 3901 GTS2 GAGES 1 1
33 240 ~ 85 180 1 2353 MBUUZ2= 2473~ 5097 6T52 GAEd 2 1
33 172 = guyu278 1 2651 3489578= 944~ 3501 GTS2 GA63 3 1
33 le4% =~ 8uu307 1 2560 3490195~ 1151= 4007 GT52 GAe3 4 6
33 157 - 84yu387 1 275¢ 3485609= 997= yg71l GTS2 GA&3 5 3
33 201 =~ BuuyuTe 1 2893 34p2453= 951=- 4178 GTS2 GAGd 6 1
33 175 = 8u4427 1 285g 3483961~ 868~ 4057 GT52 GAed 7 3
335 101 ~ 844373 1 2603 3489297- 1023= 3926 GTS2 GAGY 8 3
33 76 ~ 8ubuuy 1 2603 3489609= 957~ 3p6l GTS52 GAGJ 9 3
33 14 - 844383 1 269) I488273=- 732= 3734 GTS2 GAG3 10 3
325947 - Bu4u36 1 2786 3486852= 491= 3599 GTS52 GAG3 11 3
32%893 = BuLyul 1 2713 3487703= 558~ 3584 GTS52 GA&3 12 3
325759 = 844498 1 2682 3489180= 320- 3312 6GT52 GAG3 13 6
325754 = 844384 1 2792 3487102=- 183= 3298 GT52 GAGJ 14 3
325883 = 844260 1 2640 3490375~ S0u=- 3u48 G6TS2 GAGY 15 3
325949 ~ Buy246 1 239 3495867= 815~ 3480 G6TS52 GAG3 16 6
325913 - Bu4179 1 2380 497766= 604= 3259 GTS2 GAG3 17 3
16 = aWkuz58 1 256p 3491563~ Bll= 3667 GTS2 GAS3 18 -]

33 T8 = 844258 1 234y 3496547= 1066~ 3681 GTS52 GAGJ 19 6
33 172 - 844278 1 2651 3499578= 9u4~ 30901 GTS2 GABD 20 1
33 175 = Buuzel 1 2621 3491000~ 898~ 3a22 GTS2 GAG3 21 &
35 17% ~ 844255 1 2560 3492883~ 897~ 3753 GT52 GA63 22 [
33 53 - 843907 1 2377 3INGIHI0-  GuO= 3292 GTS2 GA3 23 6
33 33 - 843g81 1 243 3499438=- 423~ 3143 GTS2 GAGD 24 [
325999 -~ au3p2y 1 2545 3496891~ 301~ 3140 GTS2 GA6] 25 3
325898 ~ 843582 1 2420 3501367~ 101- 2801 GT52 GA63 26 1
325978 = 843619 1 2246 3504539- 429= 2435 GTS2 GA63 27 3
325821 = e43674 1 2274 A50386T= 197- 2734 GTS2 GA63 28 3
325827 - 843602 1 2387 3501945=  49= 2711 GTS2 GA63 29 3
125820 = 8u37’6 1 249q 3499727~  a6= 2702 6752 GAGD 30 &
325851 = au3ss52 1 2524 ANGT266- 127- 2942 GTS2 GA63 31 3
325861 = 8L3904% 1 2u9g A496430= 300- 3088 GTS2 GA&3 32 &
325902 = 843905 1 2614 94156« 216= 3137 GTS52 GAGS 33 1
33 115 = Bu3730 1 2313 3502211~ 64U4= 3224 GT52 GA6G3 3y 3
33 262 = B43T28 1 2374 3501695~ 709= 3358 GTS2 GA&D 15 6
33 536 = ay43542 1 239q 3503578= B849= 3515 GTS2 GA63 36 3
33 684% = 843569 1 259y 3500781- 713« 3403 GTS52 GAe3 37 3
33 657 = 843504 1 2597 3500563= 7T33= 3430 GYS2 GAG3 38 3
33 723 = 843670 1 2655 3499063= T40~= 3702 GTS52 GA&3 39 3
33 737 = 843791 1 2472 3503164~ 913- 3471 GTS2 GA63 40 3
gu4278 1 2651 3489578= 9uu4«= 3901 GTS2 GA63 1

33172 - 41
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APPENDIX II
GROUND LEVEL MAGRETIC SURVEYS AND DATA REDUCTION

Measurements of the magnitude of the geomagnetic field wefe made
using a Geometrics Modél G-816 proton-precession magnetometer. The
digital display has a resclution of + 1 gamma. The sensing element of
the magnetometer is held at the end of an eight foot aluminum staff to
suppress the magnetic effects of iron debris, e.g., beverage cans, small
underground pipes, etc.

The data were reduced using standard techniques (Dobrin, 1960),
The data consist of three detailed lines along graded dirt roads and a
fourth along a two lane asphalt highway (Geofgia State Highway 109).
Approximately.0.016 kilometer was paced off between étations. Division
of the actual length of the profile line by the number of station inter-

vals yielded the actual station spacing, Times, needed for drift
corrections, were recorded every tem minutes and the stations between
time readings were assigned a time by assuming a linear sampling rate,

The variation in the main field over the area of investigation
has been removed by approximating a gradient of 8.45%/mile at N w
(Garland, 1971, Figure 17.2) by a simple latitude correction of 9.56¥/
minute, Corrections for the diurnal variation were made using magneto-
grams of the Geomagnetic Observatory in Fredericksburg, Virginia
(Figures 20 and 21) which were obtained from the World Data Center A

of the National Oceanographic and Atmospheric Administration in
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Boulder, Colorado.

These records were digitized and the vertical and horizontal
components were added vectorily to give the magnitude of the total
field. The difference between the computed total field and the value
for the base line was taken to be the diurnal variation in the total
field at Fredericksburg. Since the diurnal.drift at any one place on
the earth has been shown to be directly related to the hour angle of the
sun (Matshusita and Cémpbell, 1965, Chapter 3) a shift of twenty-eight
minutes was made in the drift curve so that it could be applied to the
area of investigation. The variation of the diurnal drift with respect
to latitude is negligible for the difference between Fredericksburg,
Virginia and Greenville, Georgia (see Matshusita and Campbell, 1965,
Figure 8, pages 321-323).

The computed latitude and longitude, time (Eastern Daylight
Savings), raw magnetic value and corrected total magnetic field for

each station occupied are given in Table 4.
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Table 4.

Ground-Level Magnetics

Profile A-A', May 5, 1973

LATITUDE LONGITUDE TIME  RAW REDUCED LATITUOE
1234%567890123456789012345678501224567890

3) 3.030 84 42,670 15,483 53594y 53631 33 5.477
33 3.078 B8y 42,673 15,495 5358k S53s22 33 3.488
33 3.126 B4 42.676 15.507 53584 53620 33 3.500
33 3.174 8y 42.680 15,518 53590 S53a25 33 x.511
35 3,222 84y 42,683 15,530 5359a 53533 33 x.523
33 3.270 By 42,686 15.542 5358r S3e23 33 3.53
33 3.3l 84 42,689 15.553 53609 S3p43 33 3.54¢
33 3.36p B4 42.693 15,565 53603 53637 33 3.%%s
33 3.414 By 42,696 15,577 5361p 53651 33 3.569
33 3.461 B84 42,699 15.588 53625 53658 33 3.581
33 3.509 84 42,702 15.600 53637 53665 33 3,592
33 3,557 84 42,706 15,613 5363p 53662 33 3.604
33 3,605 B4 42,709 15,627 53636 53668 33 3.6l0
33 3,653 8% 42,712 15,640 5364p S36TL 33 3.615
33 3,701 84 42,715 15,653 53585 53617 33 3.82%
33 3.749 B84 42,719 15.667 53615 S3Isu7 33 3.627
33 3.T797 B8y u2,722 15.6B0 53617 53647 33 3.638
33 3.845 B4 42,725 15.693 53571 53401 33 13.650
33 3,801 84 42,706 15.707 53594 S3s2y 33 34657
33 3.757 8y 42.686 15.720 53569 53599 33 3.665
33 3.713 84 42,667 15.733 53595 53626 33 3.680
33 3.669 By 42,647 15.747 53604 53635 33 3.69%
33 3,625 B4 42,628 15.761 53605 53637 33 3.709
33 3,603 84 42,618 15.768 53607 53639 33 x.724
33 3.58) B4 42,608 15.775 53802 53a34 33 3.739
33 3.559 By 42,598 15,782 53604 SIsd6 33 3.753
33 3.537 By 42.589 15,789 53612 S3ghu 33 3.76a
33 3,493 B4 42,569 15,803 53613 53645 33 =x.783
33 3449 B4 42,550 15.817 53635 53668 33 3.79s8
33 3.40% B84 42,530 15.833 5361» 53845 33 3.812
33 3.407 B4 42.500 15.850 5361a 53651 33 32.827
33 3.409 B84 42,470 15.867 53617 53650 33 s.835
33 x.410 By 42,4480 15.883 53617 Se50 33 3.842
33 3.412 B4 42,409 15.900 5361% 53648 33 3.849
33 3.414y By 42,379 15.917 53624 S3s58 33 13.857
33 3.4l By 42,349 15.926 53605 S3639 33 3.864
33 =xm.417 B4 42,319 15,935 53608 SIsH3 33 13.872
33 s.4l9 B4 42,289 15.944 S5360p 53635 33 3.879
33 3.421 84 42,259 15.953 53605 53640 33 3.88s
35 3,423 B4 42,229 15.962 5359; 53526 33 3.8%
33 3.424 By 42,198 15.971 53608 5344 33 3.901
33 x.426 By 42,168 15.979 53600 S3ed6 33 3.909
‘33 3.428 B4 42,138 15.988 53593 53529 33 s.916
33 a.43p By 42,108 15,997 53615 53652 33 3.923
33 3,431 B84 42,078 16,006 53607 S53puy 33 3.931
33 2433 B4 42,048 164015 53607 53644 33 3.93a
33 2.435 By 42,018 16,024 53607 S3pl4 33 3,945
33 2.437 By 41,987 16,033 53626 53663 33 3.953
33 3.439 84 41,957 16.053 53635 5374 33 3,960
33 x.l4p By 41,927 16.072 5366h 53698 33 3.968
33 3.441 By 41,912 16,082 53655 53593 33 3.975
33 w.443 B4 41,882 16,101 53655 53594 33 3,982
33 3.445 By 41,852 164121 53644 S53pB82 33 3z.988
33 s.4up By 41,837 16,131 53635 S36TI 33 4.002
33 3.447 B84 41.806 164150 53629 53667 33 4.015
33 mNdg By 41,776 16.161 53635 53677 33 4.029
33 n.451 B4 41,746 16,4172 53619 53658 33 4.042
33 x.453 84 41,716 16.183 5369u 53733 33 44055
33 3,454 8y 41,686 1€.194 53617 53656 A3 4.0689
33 3,455 By 41.656 16,206 53607 Sleks 33 4.082
33 3.4538 84 41.626 16,217 53603 53p42 33 4.09%
33 . 460 B4 41,595 16,246 53615 53455 3} 4.109
33 x.461 B84 41,565 16,275 s360) S3g4D 33 4.2
33  x.463 au 41,535 16.304 53587 53626 33 4.136

3.465 41,505 16,333 5360u 53643 4.l4g

LoNGITUDE TIME
123u%678901234567890123456768901214567890

84y
84
ay
84
a8y
118
84
8y
84
8y
By
By
8y
By
84
8y
84
-7
84
a4
B4
a4y
8y
8y
8y
a4
84
84
84
84
84
-
8y
8y
84
8y
a4y
ay
84
8y
84
84
a4
a4
84
84
84
a4
ay
8y
8y
84
8y
84
By
84
84
8y
ay
8y

a4y

84
84
Bu

41,493
41,481
41,468
41.456
41,444
41,432
41,420
41,408
41,395
41,383
41,371
41,359
41,353
41,347
41,340
41,334
41.322
41,310
41,310
41,310
41,309
41.309
41.308
41.308
41,307
41,307
41,306
41.306
41.305
41,305
41,305
41,304
41.304
41,304
41.304
41,303
41,303
41,303
41,303
41,303
41,302
41,302
41,302
41,302
41,301
41,301
41,301
41,301
41,300
41.300
41.300
41.2%
41,289
41.277
41.266
41,255
41,243
41,232
41,220
41,209
41.198
41,186
41.175
41,164
41.152

16,345
164357
16,368
16.380
16.392
16.415
16.427
16,438
16,450
16,462
16473
16,479
164,485
16.49)
16.497
16,508
16.520
16.526
16.532
16543
16.555%
16.567
16,576
16.586
16.595
16.605
16.614
16.624
16.633
16.647
16.653
16.660
16667
164673
16.680
16.687
16.693
16.700
16.707
16,714
16.722
16,729
16,736
16,743
16.750
16,758
1&.765
16,772
16,779
16.786
16.794
16.801
16.815
16,830
16.844
16,858
16,873
16,887
16.902
16916
16,930
16,945
16,959
16,973

RAW

53605
5360s
53617
53593
53533
53617
53622
5362%
53627
53609
53622
53707
53721

53709
53705
53699
53667
53581
53647
53629
53616
53601

53589
53503
53587
53579
53584
53602
53593
83620
53656
53741
53821
5382%
53840
5378¢
53760
5371n
53633
53679
5359y
53644
53640
53574
53495
535848
53635
53682
53604
53603
5362n
5358,
53587
53593

‘53574

53632
53625
53664
53637
53601
5356y
53565
53567
53574
53343
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RENUCED

53644
53645
53657
53633
53573
53637
53g62
53665
53667
S3649
53p62
S3743
53762
53759
53746
S37490
53708
53622
53687
53669
53656
22541
53629
53623
53627
53619
53623
S3p4l
$3g32
53659
$3/95
53779
53859
53863
53578
S53p24
53798
S3748
53671
53717
53632
53681
5377
53611
53532
53625
5372
53719
53641
5340
53656
53617
53623
53629
5310
53608
53660
53701
53672
93636
53599
53601
33603
53al2
53379

1234567890123#567890123“557890123“567690
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Table 4, (Continued)

Profile A-A' (Continued)

LATITUDE  LONGITUDE TIME  flAw REPUCED LATITUDE LONGITUDE TIME RAw REDUCED
1234567890123456789012345678a01234567890 12345678901234567890123456789012345676890
33 4.163 B4 41,141 16,988 53597 53633 33 4e%13 B4 80,153 17,967 s409s S4130
33 4.176 B4 41.130 17.002 53597 5328 33 4.4l 8y 40,144 17.976 5348y 53522
33 4.190 B84 41,118 17.017 53595 53831 33 u.%20 By 40,134 17.985 s4541 Su57TS
33 4.203 B4 41,107 17.029 53591 53627 33 4.423 B84 40,125 17.994 53550 S3s84
33 4.216 B4 41.095 17.042 5359x 53628 33 4.426 B4 40,116 18.003 53564 53598
33 4.230 B4 41,084 17.054 53610 S3ehS 33 4.429 B84 40.107 18,012 53587 53821
33 4.243 B4 41,073 17.067 53589 S3a2u 33 4,433 84 40,097 18.021 53599 S3833
33 4.257 B4 41,061 17.367 53605 53639 33 4.43g B84 40,088 18,030 53623 53657
33 4.263 B4 41,056 17.372 w3607 S3e36 33 4,439 84 40,079 18,039 53602 S3ed6
33 4270 B84 41,050 17.375 53604 53638 33 g.u43 B84 40,069 18,048 53637 S3sTL
33 4268 By 41,030 17.389 5359% S53s27 33 4.4 By 40,060 18.058 53726 53760
33 ue.266 By 41,010 17,401 53585 S3619 33 u4.449 By 40,051 18.067 53979 S4nl3
33 4e264 B4 40,990 17,412 53506 53540 33 4.452 B84 40,042 18,072 53453 S53uB7
33 u.282 By 40,970 17.424 53595 53629 33 4455 By 40,032 18.077 s3uss 53517
33 4.260 By 40,950 17.435 53598 53832 33 4.459 84 40,023 18,083 53505 53839
33 4e2%58 B4 4D.930 17.445 53605 S3639 33 4.6z By 40,014 168.088 53511 53545
33 4.256 B4 40,910 17,458 5359y 53528 33 4.465 84 40,005 18,093 53513 S3IsuT
33 4+254 By 40,890 17.469 53605 S3639 33 4.469 By 39,995 18,099 53517 53551
33 ye252 By 40,870 17.uBl 53605 53639 33 4 472 By 39.986 18,104 53515 S3sug
33 4.250 84 40.850 17,492 53557 53594 33 4,479 By 39,967 18,115 53524 53558
33 4255 By 40,832 17.504 53589 53623 33 44485 By 39,949 18.126 53536 53570
33 4260 B4 40,814 17.515 5361p S3slb 33 4.492 B4 39,930 18.136 5354p S3sT4
33 4265 B8y 40,796 17.526 53618 S3e52 33 4.498 84 39,912 18,147 53554 S3s88
33 4270 84 40,779 17.538 53621 53655 33 4.505 84 39,0893 18.159 5356; 53595
33 4275 By 40,761 17.549 5361g 53650 33 4.511 B4 39,875 18.168 53554 53588
33 4.280 B4 40,743 17,561 %361% 5347 33 4.5l B4 39,856 18.179 53558 53592
33 44285 B4 40,725 17.572 5361y S3g47T 33 4.524 84 39,838 18.190 53558 53592
33 4290 84 40,706 17.583 53609 5342 33 4.531 84 39,819 18,261 53600 53834
33 4295 By 40.687 17.596 53608 S3g4) 33 4534 B4 39,810 18+206 53561 53595
33 4.301 84 40,668 17.608 53615 53648 33 4.541 Bu 39,791 18.217 53598 53629
33 4.306 B4 40,649 17.621 53622 S355 33 4.547 B84 39,773 18.227 53587 5320
33 4311 B84 40,631 17.633 53628 53659 33 4.554 B84 39.754 18,238 53581 53614
33 4eJle B4 40,612 17.646 83625 S3e61 33 4.560 B84 I9,7T36 18,249 53593 5326
33 44321 84 40.593 17.658 53624 53657 33 44567 84 39,717 18,260 5358% 53415
33 4.326 By 40.57T8 17.67) 53629 53662 33 4.573 B4 39,699 18.270 53584 S53slé
33 4.332 B4 40,555 17.683 53624 53657 33 4.580 84 39,680 18.281 r3ISu3 53575
33 4.337 B4 40.536 17.696 53654 53gBA 33 4.592 84 39,665 18.292 53560 53592
33 4,342 By 40.517 17,708 53651 53585 33 4.605 B4 39,649 18,302 53574 53605
33 4347 B4 40,498 17.721 5363 S3pTD 33 4.617 84 39,634 18,313 5358» 53613
33 4.352 By 40,479 17.733 53667 53701 33 4.629 84 39,619 18,324 53595 53626
33 44355 B4 40,470 17.74) 53695 53729 33 4.642 By 39,604 18.335 53587 S53ple
33 44357 B4 40,460 17.749 s376R S53R02 33 4654 8B4 39,588 18,345 53592 53s23
33 44354 84 40,489 17,757 5363 53565 33 4.667 B84 39.573 18.356 53586 53617
33 G360 BU 40,439 1T7.764 53644 53578 33 44679 B4 39.558 18,367 53584 5315
33 4.363 B4 40,418 17.780 53657 53891 33 4.691 84 39,543 18.377 5359n 5321
33 44367 B4 40,397 17.796 53686 S3723 33 4.704 B4 39,527 18,388 53584 53415
33 4368 84 40.387 17.803 53734 53768 33 4.7h6 By 39,512 18,399 53581 S3Ipl2
33 4.370 84 40,377 17.811 5373 53766 33 4.728 84 39.497 18.410 S5358a 53819
33 44372 B4 40,366 17.819 5365n S3gB4 33 4.741 By 39.482 18.420 53591 5322
33 4.373 B4 40.356 17.827 53673 53707 33 4,753 84 39,466 18.431 53587 S3pla
33 4.375 84 40,346 17.834 53655 53689 33 4.765 B4 39,451 18,442 53533 S3sly
33 4377 84 40,335 17.842 53659 53893 33 4778 B84 39.436 18.452 53589 53620
33 4.37a 84 40,325 17.850 5366k 53700 33 4.790 84 39,421 1B.463 53595 53826
33 4.382 B4 40,304 17.864 5367 S3ATLO 33 4,803 84 39,405 18.474 53587 S3el8
33 4.385 B4 40,283 17.877 53707 S374) 33 4.815 B4 39.390 18,485 53580 5311
33 4383 8y u0.263 17,891 53719 53753 33 4.821 84 39,372 18.495 53615 53643
33 44392 By 40,242 17.905 53749 53783 33 4.827 B4 39.354 18,506 53589 5320
33 4.393 B84 40,231 17.912 53784 53pl18 33 4.833 B4 39,336 18.517 53573 S3a04
33 4395 B4 40.221 17.919 5385 53p86 33 4.839 By 39,318 18,537 53581 S3gl2
33 4.397 84 40,211 17,925 53849 5383 33 4.B45 B4 39.300 18,557 53ST7 S3p08
33 4.393 84 40.200 17.932 539257 53456 33 4.851 84 39.282 18,578 53575 53607
33 4800 B4 40.190 17.939 53965 53999 33 4857 B4 39.264 18.598 53581 53123
33 4,403 B4 40,181 17.946 Sully S4145 33 4.863 B4 39,246 18.619 53582 S3sl4
33 4.407 B4 40.171 17.953 S459) S4e26 33 4.869 Bu 39.228 18.639 53584 53gl6

33 4.410 B4 40.162 17.960 S42up 54280 33 4.875 39.210 18.659 53548 53580
125“5678901234567890123“567800123“567890 . x234567l90123“5675901234567890123u567&90



Table 4. (Continued)

Profile A-A' (Concluded)

LATITUDE LONGITUDE TIME RAW REQUCED
12345678G0123456789012345678901234567890
33 4.875 By 39,190 18.680 53549 53581
33 4.875 By 39,170 18.700 53564 53596
33 4875 Bu 39,150 18,713 53611 S3ebu
33 4.875 By 39,130 18,725 5361u S53p47T
33 4.875 B4 39.110 18,738 53582 53sl6
33 4.875 B4 39,090 18.750 535Ba 53621
33 4.875 84 39,070 18.763 53584 53517
33 4.875 By 39.050 18,776 K359y 53627
33 4.875 B4 39,030 18.788 53571 53603
33 4.875 B84 39,010 18.801 53565 53597
33 4.875 B84 38,990 18.813 53557 53589
33 4.875 84 38,980 18,820 53617 53g44
33 4.875 By 38,970 18.826 53701 S3732
33 4.875 B4y 3B.960 18.832 %3587 S53el8
33 4.875 8u 38.940 18.8B45 53637 S53k68
33 4.875 By 38.930 18.851 53602 53633
33 4.875 Ba 38.920 18.857 538272 5353
33 4.875 B4 3B.910 18,864 53697 S3ves
33 4.875 84 38.890 18.876 5361p 53640
33 4.875 84 38,870 18.889 5371 53746
33 4.875 B84 38,850 18,901 535595 53589
33 4.875 84 38,830 18,914 53847 53877
33 4.875 B4 38.820 18.920 5377n 53800
33 4,875 B4 3IB.610 18,927 53857 S53R82
33 4875 B84 IB,600 18.933 5376n S3790
33 4.875 B84 38.780 18,946 53695 53728
33 u4.875 B84 3IB.760 18.958 53925 53950
33 4.875 84 38,740 18.971 $368n 53710
33 4.875 B8y 38,720 1B.983 5357 53505
33 4875 84 38.7T00 18.994 5354p 53577
33 4.875 B84 38.680 19.006 53572 53401
33 4.875 B84 38,660 19.017 =5361n 53£39
33 4.875 By 38,640 19.02B S5364n 53669
33 4.875 B4y 3IB.620 19.039 5362y 53653
33 4,875 By 38,600 19.050 53617 S3edé
33 4.875 B84 38.580 19,061 5361 5345
33 4.875 By 38,560 19.072 53635 53564
33 4.875 B84 38.540 19.083 53668 53697
33 4.875 By 38.520 19,094 53654 53683
33 4.875 B4 38.500 19,106 43594 53623
33 4.875 By 3B.480 19,117 53670 5399
33 4.875 By 38.460 19.131 5364pn 53:69
33 4.875 By 38,440 19.144 53628 5357
33 4,875 By 38.420 19.158 53628 53657
33 4.875 B4 38.400 19.172 <3623 53p52
33 4.875 B4 38.380 19.186 53645 S3gTY
33 4.875 B84 38.360 19,200 3677 53706
33 4.875 B4 3B.34D 19.212 53643 53672
33 4.875 By 38.320 19.224 53608 S3eI7
33 4.875 84 38.300 19.236 153599 53628
33 4.875 By 38.280 19.248 5359p 5327
33 4.875 By 38.260 19.260 53605 53634
53 44875 au 3B.240 19,271 53605 53634
44875 38,220 19.283 53597 53623
1234567890123“56789012345678001234567890
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Table 4., {(Continued)

Profile B-B', May 5, 1973

LATITUDE LONGITUDE TIME RAwW RERUCED LATITUDE LONGITUDE TIME RAW RERUCED
123456780901234567890123456780012134567890 1234567890123“567390123“567890121“567890
33 2.180 84 41,580 9,083 52311 53359 24327 By 40,204 104133 5357 53el2
33 2.194 B4 41,567 9,139 53590 53638 33 2.378 By 40,231 10.300 53546 53587
33 2.209 By 41,554 9,194 52723 53771 33 2.429 84 40,259 10.317 53565 53805
33 2.223 B4 41,541 9,250 5261y 53661 33 2480 B4 40,286 104337 53553 53593
33 2+238 By 41.528 9,267 5361u 53661 33 24531 B84 40,313 10.357 5354 S3587
33 2.252 84 41,515 9,283 53565 S3el2 33 2.582 8y 40,340 10.377 53551 53590
33 2.267 B4 41,502 9,300 53567 53609 33 2.607 8y 40,354 10,387 53526 53564
33 2.28)1 84 41,489 9,317 53573 53620 33 2.633 84 40,367 10,397 53275 53313
33 2.29 8B4 41,476 9.333 5358n 53626 33 2.658 84 40,381 10,407 53524 53562
33 2.310 By 41,463 9,378 53575 53p21 33 2.684 84 40,394 10.417 53545 53580
33 2.325 B4 41,450 9.422 53578 5324 33 2.709 @84 40,408 10.428 S354» 53579
33 2.339 B84 41,437 9.467 513585 53631 33 24735 84 40,421 10,440 53534 53571
33 2.354 By 41,424 9,478 53584 53629 33 2760 84 40,435 10,452 53529 53566
33 2363 By 41,411 9,489 53601 SIel6 3T 24762 84 40,425 10,464 5353» 53569
33 2.383 B4 41,398 9.500 53579 53624 33 2.765 B84 40,405 10,487 S5353n 53567
33 2,397 By 41.385 9.513 5357Ts 5323 353 2.768 By 40,385 10.511 53541 53578
33 2.412 B4 41,372 9,527 53575 53620 33 24772 B4 40,365 10,534 53573 53614
33 2.2 B4 41,359 9,540 53595 53639 33 2,773 B4 40,355 10.546 53572 53608
53 2.441 B84 41,346 9,553 51639 53583 33 2,777 84 40.335 10,570 53593 53429
33 o,.448 B8y 41,340 9.560 53581 53625 33 2.7B0 By 40,315 10.593 53675 53711
33 2,455 B4 41,333 9.567 53561 53605 33 2.785 84 40,305 10,605 53787 53823
33 2.470 B84 41,320 F.584 53599 5342 33 2,791 B4 40,296 10.617 53893 53929
33 2.481 By 41.302 9,602 53561 53604 33 2.796 B84 40,286 10,625 53879 S3glS
33 2.491 B4 41.284 9,620 53574 S3el? 33 2.802 B84 40,277 10.633 53694 S3730
33 2,502 84 41,266 9.637 53580 S3sz2d 33 2.807 B4 40,267 10,642 53695 S3731
33 2,513 B4 41,248 9,655 53545 53590 33 2.813 84 40.258 104650 53713 53749
33 2.523 B4 41,230 9,673 RI626 S53nbB 33 2.818 84 40.248 10.658 53538 53573
33 2.529 84 41,221 9.681 5361s 53658 33 2.824 84 40.239 10.667 53608 53643
33 2.534 By 41.212 9.690 5364 53684 33 2.829 84 40,229 10,675 5366p S3697
33 2.53¢ 84 41,203 9.699 53744 S3786 33 2.835 B4 40,220 10.683 53763 53798
33 2.545 B4 41.19% 9.708 53655 53498 33 24840 B4 40,210 10.692 53885 53923
33 24550 B4 41,185 9717 5362 5368 33 2.848 84 40.245 10,700 54061 S4p96
33 2.5%4 By 41,165 9.727 53625 53664 33 2.851 84 40.280 10.709 53971 S4006
33 5.538 By ul.l4b6 9,737 53611 53453 33 2.857 B4 40,314 10.719 53943 S3976
33 2.532 B4 41,126 9,747 5361y 53656 33 2,863 B4 40,349 10.728 53695 53731
33 2.519 84 41.087 9,767 53617 S3859 33 2.868 84 40.384 10,737 53677 53711
33 2.%07 B4 41,048 9.783 53619 53661 A3 2,874 By 40.419 10,746 53715 53752
33 2.495 B84 41,009 9.800 s)Bus 53/87 33 2.880 84 40,453 10.756 53664 53700
33 2.4B89 By 40,990 9.808 5362a 53670 33 2.885 B4 40,488 10.765 53T7n S3p04
33 2.483 84 40,970 9.817 53605 53651 33 2.891 84 40.523 10,774 53708 53742
33 2.470 B4 40,931 9.833 53597 53633 33 24897 84 40,558 10.783 53711 S53ITHS
33 2.458 B8y 40,892 9.850 53673 53715 33 2.902 B4 40,593 10.791 53621 53855
33 2.446 B4 40,853 9,867 53593 53835 33 2.%08 84 40.627 10.798 s358a 53622
33 2.433 By 40,814 9,883 53581 53623 33 2.913 B4 40,662 10.806 S357n 53403
33 2.421 B84 40,775 94900 53502 S3shu 33 2.919 84 40,697 10,814 5374p 53775
33 2.415% By 40,755 9.908 53588 53630 33 24925 B4 40.732 10.821 53659 53892
33 24,400 B4 w0,736 9.917 5358 S3p28 33 2.930 B4 40,767 10.829 5361p S349
33 2.403 84 40,716 9.925 ri356n 53601 33 2.936 84 40,801 10.836 53600 53633
33 5.397 By 40.697 9.933 53557 53592 33 2.942 By 40.836 10.844 53T4s 53779
33 2.39) B4 40,677 9.940 53557 53592 33 2.947 B4 40,871 10,852 53667 53700
33 2.378 84 40,638 9.952 53557 53599 33 2.953 84 40,906 10,859 5362n 53653
33 2,386 By 4D.5992 9.965 53556 53598 33 24959 84 40,940 10.867 53635 53667
33 2,354 B4 40,560 9.978 513560 53602 33 2.964 84 40,975 10.874 53544 53576
33 2.342 BY 40.521 9,990 53553 53595 33 2.970 B4 41,010 10.882 53457 S3uB9
33 5.329 B84 40.4B2 10.003 53552 S53s%4 33 2.975 B84 40.979 10.8689 53499 53531
33 2.317 Bu wi.443 10,016 53553 53553 33 2.980 B4 40,947 10.897 53539 53571
33 5.305 84 40,404 10.029 58565 53607 33 2.985 84 40.916 10.905 53555 53587
33 5.292 84 40.365 10,041 5357q 53618 33 2.990 B84 40,884 10.912 53554 53586
33 2.280 84 40,326 10,054 S3564 53606 33 3,001 84 40.821 10.927 53561 53593
33 2.26g 84 40,287 10.067 5356n 53602 33 3.011 84 40,758 10.942 53567 53598
33 2,256 84 40,248 10,079 53561 53,03 33 32,021 B4 40,696 10,958 53554 53585
33 2.243 B4 40,209 10.091 53561 S3604 33 3.031 84 40,633 10.973 53554 53589
33 2.231 84 80,170 104103 53557 53600 33 3.036 84 40.601 10.980 53552 5383
33 2.225 Bu 40,150 10.109 53554 53599 33 3,042 By 40.570 10.988 53664 53895

276 40,177 10,121 53548 53590 33 3.047 B4 40.538 10.995 53607 S3638
12345673901236567890123456789012!4567890 123456768901 23456 7890123456789012 34567890
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Table 4. (Continued)

Profile B-B' . (Concluded)

LATITUDE LONGITUDE TIME RAW REPUCED LATITUDE LoNGITUDE TIME RAW REDUCED
1234567689012345678901234567890124567850 1234667890123456789012345678401234567890
33 3.052 84 40,507 11,003 53590 53621 33 3,313 84 39,131 11.936 53594 S3sl?
33 3.057 B4 40,475 11.011 5357y 53604 33 3,315 84 39.109 11.953 53609 53632
33 3.062 B4 u0, 444 11.018 53567 5397 33 3.316 84 39,098 11.962 53574 53597
33 3.067 By L4D,413 11.026 53574 53604 33 3.317 84 39,087 11.971 53587 53610
33 3,072 84 40,381 11.033 53574 53604 33 3.3l8 84 39.077 11.980 53630 53653
33 3,077 84 40,350 11,067 5357a 53608 33 3.319 84 39.066 11.989 53568 53591
33 3,082 84 40,318 11.100 53585 53614 33 3.320 84 39,055 11.998 53563 535B6
33 3.083 B84 40,287 11.133 53593 53622 33 34322 B4 39,044 12.007 53613 53636
33 3.093 84 40,255 11.167 53603 53532 33 34324 8y 39.03% 12.016 53634 53656
33 3.098 84 40.224 11,200 53600 S3e38 33 3.326 B4 39.023 12.024 53667 53689
33 3,103 B84 40.192 11,209 53613 S53pkl 33 3.327 84 39,012 12,033 53655 53677
3% 3.108 B84 uD.,161 11.219 53617 53645 33 3.329 By 39,002 12,048 53632 53654
33 3.113 B84 40,130 11.228 5365n 53678 33 3,331 84 38.991 12.062 53629 53651
33 3.113 B84 40,098 11.237 5367a 53706 33 3.333 B4 38,980 12.076 53633 S35S
33 3.123 85 40,067 11,246 53724 53752 33 3.335 84 38,970 12.090 53612 53634
33 3.128 B84 40,035 11.256 53751 53779 33 3.337 B4 38,959 12,105 53605 53627
33 3.134 Bu 40.004 11,265 53817 S3ap40 33 2.338 By 38,948 12.119 53607 S3e24
33 3.139 84 39,972 11.274 S3%u 5372 33 3.340 84 38,938 12.133 53601 S3623
33 s.léy  Bu IF,941 11.283 Sklun 54467 33 3.342 84 38,927 124142 53600 53626
33 3.149 8y 39.909 11,294 5439) 54419 33 x.344 By 38.916 12.150 53615 S53p34
33 3.154 84 39.878 11.305 54095 54123 33 3.346 By 38,906 12,158 53597 53519
33 3.159 B4 3I9.847 11.315 53502 53529 33 3.348 By 38,895 12.167 5358a Sdelo
33 3.164 By 39,815 11,326 53526 53553 33 3.349 8y 38,884 12.175 53571 53593
33 3.169 84 39,784 11.337 5359 S3e23 33 3.351 84 38,874 12.183 153573 53595
33 3,174 84 39,752 11.348 53683 53710 33 3.353 B4 38.863 12.192 53573 53594
33 3.180 84 39,721 11,358 54017 S40b44 33 3.355 84 38.853 12.200 53574 53595
33 3.185 By 39.689 11.369 53415 53441 33 3.359 84 38,831 12.217 53573 S3g94
33 As190 B4 39,658 11,380 S3H6 53u92 33 a.362 84 38.810 12.231 5358% 5304
33 3.195 84 39,626 11.390 5352n S53sks 33 3.365 8B4 38.789 12.245 53610 53630
33 3.200 B4 39.595 11.401 s363n 53656 33 34370 8By 38,767 12.260 53584 S3g04
33 3.203 B4 39,587 11.412 S534gn S53uBs 33 3.373 Bu 3B.TU6 12.274 53607 53627
33 3,207 B4 39.578 1l.423 S3dgs 53521 33 3.377 84y 38,725 12.288 53612 5332
33 1.21p B84 39.570 11.433 s351x 53539 33 3.381 84 38.703 12.302 53639 53459
33 3.214 B84 39,561 11.445 53526 53552 33 3.384 B4 38.682 12.317 53554 53574
33 3.217 84 39,553 11.456 53529 53555 33 3.383 84 38.661 12.350 53554 53574
33 3,221 B4 39,544 11,467 5353n 53556 33 3,390 84 38.650 12.367 53557 S3577
33 3.227 B84 39,528 11.490 53534 53560 33 3.392 B4 38,629 12.389 53043 53063
33 3.231 84 39,519 11.502 53533 53558 33 3.393 84 38.608 12.411 53577 53597
33 s.234 84 39.511 11,513 s36T> 53597 33 3.395 84 38,586 12.433 53583 53603
33 13.23a 84 39.502 11,524 53535 53564 33 3,39 B8y 38.565 12.456 53593 S3sls
33 3.24) 84 39,494 11.536 5355y 53575 33 3.393 B4 38.544 12.478 53619 5339
33 a.24p 84 39,477 11.559 5355p5 53575 33 3,399 B84 38,523 12.500 5359 S36l6
33 3.255 84 39,460 11,581 53553 53578 33 3.401 84 38,501 12.513 53594 S3glu
33 3.259 B84 39,440 11.604 53544 53569 33 3.402 B8y 38.480 12.527 53608 53628
33 3.264 B4 39.420 11.627 53544 53569 33 3.404 84 38,459 12.540 53557 53577
33 3.260 B4y 39,400 11.650 53524 53549 33 3.406 B84 38,437 12.553 53571 53591
33 3.273 B4 39,380 11.5672 53562 S53s86 33 3.407 B4 38.416 12.567 53584 53604
33 3.27a By 39,360 11.695 53559 53583 33 3.409 B4 38,395 12.5B0 53599 S3619
33 3.280 8y 39,350 11.707 53559 53583 33 3410 By 38,374 124593 53594 S3el4
33 3.282 84 39,340 11.718 53435 53460 33 3.411 B84 38,363 12.600 53587 53607
33 3.284 B4 39,330 11.729 S35431 53567 33 1.412 84 38,352 12.607 5359 S53cl6
33 3.287 B4 39.320 11.74) 53555 H3ARB2 33 3.413 84 38,342 12.613 5359y S3elé
53 3.289 B84 39,310 11.752 53558 53582 33 3.413 84 38,331 12.620 5358m 53608
33 3.291 84 39.300 11.763 53554 53578 33 3.414 84 38,321 12.627 53589 53509
33 3.296 84 39.280 11.786 53563 53587 33 3.415 84 38.310 12.633 53581 53401
33 3.29a B4 39,270 11.798 s356p 53584 12345678901234567890123456785901234567890

33 3.300 84 39,260 11.809 53425 53450
33 3.301 84y 39,249 11.820 53557 53580
33 3.303 B4 39,228 11.843 s3593% 5316
33 34304 By 39,217 11.854 53600 53623
33 3.305 B84 39,206 11.866 53581 S3sBY4
33 3.306 84 39.195 11.877 53559 S3SB2
33 3.308 84 39.174 11.900 53585 53608
33 3.312 By 39,1431 11.927 53576 53599
1234567890123456789012345678901234567890
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Table 4. ({(Continued)

Profile C-C', May 6, 1973

LATITUDE LONGITUDE TIME RAW RERUCED LATITUDE LoONGITUDE TIME RAW REDUCED
1234567890123456789012345678q01214567890 1234567890123456789012345678501 234567890
33 1.945 B4 40,277 12.050 53593 53624 33 1.988 84 39.533 13.139 53695 53733
33 .94 Bu 40,259 12.060 53595 S3g26 33 1.979 B84 39,520 13,150 53809 S3gkl
33 1.942 Bu 40,242 12.070 53581 53592 33 1.974 84 39.514 13.156 53689 53723
33 1.94) 84 40,224 12,080 535um 53578 33 14964 84 39,501 13,167 5368n 53715
33 1.%0 84 40,206 12,090 53561 53591 33 1.954 By 39,489 13.180 53605 5340
33 1.939 84 40,188 12.100 53709 53739 33 1.950 84 39,483 13.187 53577 S3sl2
33 1.938 B84 40.179 12.109 53535 53565 33 1.940 84 IV, 470 13,200 53627 5362
33 1.937 84 40.171 12.118 S35%u 53s24 33 1.94%0 By 39,452 13.213 53650 53685
33 1936 B4 40,153 12.136 53701 5373 33 1.939 B4 39,433 13,227 53585 53620
33 1.935 84 40,135 12.154 5362n 53650 33 14939 B8y 39,424 13.233 53654 53689
33 1.949 By 40,125 12.172 53609 53638 33 14939 By 3I9.415 13,242 53677 53712
33 1.963 B84 4D.116 12.190 53705 S37d 33 1.939 B84 39,406 13,250 53743 53778
33 1.977 84 40,106 12,208 53595 53624 I3 1+939 B4 19,397 13,258 5364p 53683
33 1.991 Bu 40,096 12.226 53659 53488 33 1.939 84 39,388 13.267 53671 S3706
33 2,005 B4 40,087 12.244 53655 53683 33 1.933 84 39,378 13,275 53693 S3729
33 2.019 84 40,077 12.262 5366G 53697 33 1,938 8u 39.369 13.283 5371n S37ee
33 7.032 By 40,068 12.281 s3655 53683 33 1938 84 39,360 13,292 53668 53704
33 2.045 B4 40,058 12.299 53661 53689 33 1.938 84 39.351 13.300 53694 53730
33 2.060 B84 40,048 12.317 53661 53889 33 1.938 84 39,342 13,308 53785 53s21
33 2.074 84 40,039 12,327 =3657 53885 33 1.938 8y 39.332 13,317 53871 S3907
33 2.088 B84 40,029 124337 R3627 53650 33 1.938 84 39.323 134325 53991 54027
33 2.102 B4 40,019 12.347 =363> 53660 33 1.938 84 39,314 13.333 53704 53740
33 2.11g By 40,010 12.357 53572 3600 33 1938 84 39,305 13,342 53744 53780
33 2.130 84 40.000 12,367 53535 53563} 33 1.937 84 39,296 13.350 53641 5377
33 2,132 84 39,990 12,377 53537 53565 33 1937 84 39,287 13.358 S377n S3R0E
35 2.134 8y 39,980 12.3B7 53541 53569 33 1.937 84 39.278 13.367 83650 53686
33 2.136 B4 39,970 12,397 53542 53570 33 1937 B84 39,268 13,375 S377x S3q09
3% 2.138 B8y 39,960 12.407 53554 53582 33 1.937 B84 39,259 13.383 53781 S53al7
33 2.142 84 39,940 12.427 53573 53801 33 1.937 84 39,250 13.392 s3785 S3p21
33 2.14p By 39,920 12.487 53554 53582 33 1.937 84 39.241 13,400 S379%5 S3a31
33 2.151 84 39,900 12.467 53615 53644 33 1.936 84 39,232 13,408 53844 53580
33 2.155 84 39.8BB0 12.667 5362y 53453 33 14938 84 39,223 13,417 53863 53500
33 2.159 A4 39,860 12.6R7 53554 S3587 33 1.936 B84 39.213 13,427 53833 S3aT7o
33 2.163 84 39,840 12.708 53614 53643 33 1.936 B4 39,204 13.438 53931 S3o6s
33 2.165 84 39,830 12.719 53631 53660 33 1936 B4 39,195 13,448 53947 S368u
33 2.16] 8y 39,822 12.729 53609 53s38 33 1.936 B84 39,186 13.459 54494 54531
35 2.157 84 39.813 12,740 5358p S3617 33 14936 84 39,177 13,470 S4314 548151
33 2.153 84 39,805 12,750 53599 53629 33 1.935 84 39,168 13.480 54259 54296
33 2.144 Bu 39.789 12.768 53582 S3kl2 33 1.935 B4 39,158 13,491 53924 53563
33 24136 84 39,772 12.787 53585 53615 33 1,935 84 39.149 13,502 53849 S3p86
33 2.128 B84 39,756 12.805 53580 53610 33 1.935 84 39,140 13.512 53525 53562
33 2.120 84 29,739 12,824 53563 53593 33 1.935 84 39.131 13,523 536{09 5346
33 2.13) 84 39,723 12.84%2 53595 5320 33 1935 84 39,122 13.533 53625 S3£63
33 2.103 84 39,706 12,860 53540 53570 33 1.935 B84 39,113 13.544 53545 53583
33 2.095 84 39,690 12.879 5355> 53582 33 1.934 84 39,103 13.555 53585 53623
33 2.091 By 39,681 12.R88 535un 53576 33 1.934 84 39.094 13.565 53635 53673
33 2.087 B84 39.673 12.897 53529 53560 33 1.934 B4 39.085 13.57T6 53599 5337
33 2.082 84 39,665 12.906 53525 53551 33 14930 84 39,076 13.586 53600 53438
33 2.073 84 39,657 12.91F6 53533 S3g64 33 1934 B4 39,067 13,997 53685 53723
33 2.074 By 39,648 12,925 53605 SI636 33 1.934 84 39,048 13.618 53729 53767
33 2.070 84 39,640 12.934 5374y 53772 33 1.933 B84 39,030 13.639 53783 S53p21
33 2.068 By 39,634 12.943 5382k 53RST 33 1.933 84 39.02]1 13.650 53831 S3870
33 2.060 B84 39.627 12,952 53765 5379 33 1.933 84 39,012 13.659 53761 S3/00
33 2.056 B4 39,621 12,961 413667 53s98 33 1.933 84 39,003 13.668 5377y S3a09
33 2.051 B4 39,615 12,971 3%y 53975 33 1.933 84 38,984 13,686 5395 53997
33 2.04p By 39,609 12,980 K4lBa 54219 33 1.933 84 38,975 1348695 53773 S3agl2
33 2.041 B84 39,602 12,989 5366a 53700 33 1.932 B4 38,966 13.705 §380p 53845
33 2.035 84 39,596 12.998 53621 5353 33 14932 B84 38,957 13,714 53748 53787
33 2.031 84 39,590 13,007 53727 S3759 33 1.932 84 38,938 13,732 53855 53895
33 2.027 B84 39.583 13.017 53609 S3pHi 33 14932 84 38.920 13.750 53732 53771
33 5.022 84 39,577 13,100 83643 93sTe 33 14931 B4 38,902 13,761 5371g 53755
33 2,017 84 39,571 13.106 53613 S3e46 33 1.931 84 38,883 13.773 53707 53745
33 2.012 84 39,564 13.111 s5362y 53657 33 1.931 84 38,865 13.784 5368p 53724
33 2,007 84 39,558 13.117 53618 S3eS2 33 1.931 Bu 38,847 13,796 53647 53584
33 1.998 84 39,546 13,128 53624 53660 33 1 93p 38.828 13.807 5376n 53797

123u567890123u567a9o123u567390121u56139o 123#567890123456769012335678901214567890
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Table 4. (Continued)

Profile C-C' ({(Concluded)

LATITUDE LONGIYUDE TIME RAW REPUCED LATITUDE LONGITUDE TIME RAW REQUCED
1234567890123456789012345678001224567890 123456T7890123456789012345678501234567890
33 1.930 84 38,810 13,819 53735 S3772 33 1.912 8B4 37.656 14.520 5363a S3eB8
33 1.925 B84 38.790 13,830 53723 53760 33 14912 84 37,636 14,531 5371n 53760
33 1.921 84 38,770 13.842 5362x 53661 - 33 14912 84 37,617 14,541 53676 S3726
33 1.%916 B4 3IB.750 13.853 53717 53750 33 1.911 84 37,598 14,552 53779 S53n29
33 1.913 B4 38,740 13.859 367n S3708 33 1.911 84 37.579 14,563 s366A S3718
33 1.909 84 38.720 13.871 53724 53762 33 1.911 B8y 37.560 14,573 53651 53701
33 1.904 B84 38.700 13,882 53729 53767 33 1.911 By 3I7.540 14,584 53619 53869
33 1.899 84 38.680 13.894 53722 53760 33 1.911 84 37.521 14.995 53614 53563
33 1.894 84 38,660 13,905 53773 S3pl} 33 1.911 By 37.512 14,600 53614 53663
33 1.892 84 38.650 13.911 53823 53861 33 1.910 84 37,493 14,608 53609 53658
33 1.890 84 38,640 13.917 53791 S53R2%9 33 1.910 84 AT.473 14,617 53618 53667
33 1.88% Bu 38,620 13.937 53660 53698 33 1.910 Bu 37,454 14,62% 53614 53663
33 1.889 84 38,602 13.957 5382 S3R6W 33 1.910 4 37,435 14,633 53567 53616
33 1.890 84 38,593 13,967 53803 S53A42 123“567090125456789012345678901214567890

33 1.892 B84 38,584 13,977 =375 53793
33 1.894 By 38,57H 13.987 =3809 53a49
B33 1.895 B4 38,566 13,997 =379% 53433
33 1899 B84 3IB.548 14,017 3735 SA7Te
33 1903 B4 38,530 14,027 53808 S53ap49
33 1.906 Bu 38.512 14,038 53Bun S3a09
33 14910 B4 38,494 14,049 53857 53899
33 1.913 B4 38,476 14,060 53773 S3al5
33 1.917 B4 38,458 14,071 53783 53u25
33 1.920 B4 38,440 14,081 53667 S3703
33 1,920 84 3B.421 14,092 53708 S3751
33 1.920 84 38,403 14.103 =3609 5352
33 1.919 84 38,384 14.114 £3649 5392
33 14919 84 38.365 14,125 =366 53705
33 14919 B84 3B.347 14.135 5373n 53773
33 1.919 By 38.328 14.146 5372n 53764
33 1.918 B84 38,309 14.157 53801 S3guS
33 1.918 By 38.291 14,168 53735 53779
3} 1.918 By 38.272 14.178 53702 53746
33 1.%91a By 38,253 14.189 S362% S346T
33 14918 By 38,235 14.200 5359 33edu
33 1.917 B4 38,216 14.210 53586 53631
33 14917 B4 IB.197 14,221 S359 S3Isk2
33 1.917 B4 38,179 14,231 53634 53682
33 1.917 B4 38,160 14.241 53653 53700
33 1.916 84 3B.141 14.251 53669 53716
33 1.916 84 38,123 14,262 5364 53593
33 14916 B4 JB.113 14,267 53593 53640
33 1.9l 84 38,095 14,277 53588 53633
33 1.946 Bu 38,076 14,287 53578 S3e2%
33 1915 B4 38,057 14,297 53578 53625
33 1.915 84 38,039 14,308 53563 S3sl0
33 1.915 84 38,020 14.318 53603 53k50
33 1.915 84 38,010 14,323 53593 S3640
33 1.915 B84 37,991 14,333 53669 53717
33 1.915 Ay 37,972 14,344 53663 53711
33 1.914 B4 37,953 14.355 53683 53731
33 1.914 By 37.934 14,365 53679 53727
33 1.914 By 37,915 14,376 53653 53701
33 1.914 B84 37.886 14.392 s36lg S3ebu
33 14914 B84 27,867 14,403 53641 53589
A3 1914 By 27.847 14.413 5365% 53712
33 1.913 B84 37.828 14.424 53661 53710
33 1.913 84 37.809 14.435 5367p S3719
33 1.913 84 37,790 14.445 53633 S3pB2
33 1.913 84 3T7.771 14,456 53633 S3p82
33 1.%13 84 37,751 14,467 5362p S3669
33 1.913 B4 37,732 14,477 53599 53548
33 1.912 84 37,713 14.488 S3632 S3eB61
33 14912 84 37.69% 14,499 53679 53729
33 1.912 84 37.675 14,509 R3In2p S53sTE
123456T8901234567890123456789D1234567890
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Table 4. (Concluded)

Profile A'-B', May 6, 1973

LATITUDE LONGITUDE TIME RAW RERUCED LATITUDE LoNGITUDE TIME RAw REpUCED
1234567890123456789012345678501 234567890 1234567890123456789012345678901234567890
33 4.875 8y 38,740 10.033 53995 S4ply 33 3,914 B84 38,713 11,019 5357n 53587
33 4.859 8y 38,735 10,045 suD25 Su4phko 33 x,913 B4 38,701 11,037 53569 53586
33 4.843 B4 38,731 10,056 4055 SupTo 33 3,912 84 38,688 11.056 53572 53589
33 4.827 By 38,726 10.068 S402n Sunkl 33 3x.911 84 38,676 11.075 3575 53592
33 4.811 By 38,721 10,079 5395a 53973 33 3,910 Oy 38,664 11,094 s357% 53592
33 4.79¢ 84 38.716 10.090 53807 53822 33 3,909 8y 38,652 11,112 53577 S3594
33 4.780 B4 38.712 10.102 5384y 53856 33 3,908 B84 38.640 11.131 5358u 53601t
33 y.764 By 38,707 10.113 53BpR 53p80 33 =x.907 84 38,627 11.150 53599 53615
33 4,748 By 38,702 10.125 53694 53709 33 %.90s 84 38,615 11.142 53607 53619
33 4,740 B84 38,700 10,130 5372» 53737 33 3,905 84 38,603 11.133 5359 53613
33 4.72¢ 84 28.700 10.142 53600 53625 33 3.904 B4 38,591 11.125 53599 S53sl6
33 4.707 By 38,700 10.153 53627 S3ed8 33 x.903 B4 38,579 11.117 53598 S3el2
33 4.691 84 38.700 10.164 5351n S3s26 33 1,902 84 38,566 11.108 53586 S3604
33 4.675 84 38.700 10.176 53679 53695 33 3.901 84 38,554 11.100 53584 53602
33 4.658 84 38,700 10,187 5361u 53630 33 32.900 84 368,542 11.092 53578 53596
33 4.642 By 38,700 10.199 %3625 Sieh) 33 3.900 8B4 38.536 11,087 53630 53648
33 4eb26 Bu 3B.700 10,210 53658 53674 33 3,899 B4 384530 11.083 53586 53605
33 4.609 B84 38,700 10.221 53681 53697 33 3,898 84 38.518 11.075 53584 53603
- 33 4.393 84 38.700 10.233 5376y 53776 33 3.897 84 38.505 11,067 53587 53606
33 4.585 By 38,700 10.239 5364u 53459 33 3,89 84 38.493 11,088 53589 53607
33 4.570 84 38,705 10.250 5359% S3s08 33 %.895 84 38,481 11,110 53590 53608
33 4,555 B84 38,710 10,261 53526 S3su] 33 .89 84 38,969 11.132 5360n S53&l17
33 4.539 B84 38,714 10.272 53630 S3ekS 33 x.893 84 38.457 11.153 5358 53604
33 4.524 By 38,719 10.283 53589 53604 33 3,897 84 38.844 11,175 s358m S3604
53 4509 84 38,724 10.294 53389 53604 33 3.891 B4 38,432 11.197 53586 53601
33 4.494 By 38,729 10.306 53589 S3g0u 33 2,890 B84 38.420 11.218 53590 53s05
33 4.479 By 38.734 10,317 5359 53508 33 3,863 84 38,419 11.240 53589 S3604
33 w.464 B84 38,739 10.328 53595 53611 33 3,837 B84 38,419 11.262 5359n 53505
33 u.448 B4y 38,743 10,339 53593 5310 33 3.81p 84 38.418 11,283 53584 53599
33 w.433 B4 38,748 10.350 53590 53607 33 3,783 84 38.418 11,293 &358] 53597
33 4.418 84 38,753 10.364 53597 53al4 33 3.757 84 38.4%17 11.302 53580 53596
33 4.4%03 84 38,758 10.378 53585 53599 33 3.730 84 38,417 11,311 53579 53595
33 4.388 84 38,763 10.392 53579 53596 33 3,703 B4 38.416 11,320 53576 53592
33 4.373 84 38,T6B 10.406 53559 53576 33 1.677 By 38,416 11.330 53577 53593
33 4.365 8y 38,770 10.412 53806 53p23 33 3.650 B84 38.415 11,339 53575 53591
33 4.357 B4 38,769 10.419 53599 53sl6 33 3.623 84 38.414 11,348 53574 53590
33 4,342 By 38,768 10.433 53607 53519 33 2.597 B84 38,414 11.357 53568 53585
3} 4327 By 38.766 10.467 53613 5330 33 3.570 84 3B.413 11.367 53574 53593
33 4.312 B84 38.765 10.500 53585 53602 33 3,543 B4 38,413 11,378 53581 53599
33 w296 By 38.763 10.533 53597 53509 33 2,517 B84 38,412 11,389 53578 53596
33 4.281 B84 38,762 10,567 5358» 53500 33 3.49p B84 38,412 11,400 53582 53«01
33 y4.266 B4 38,760 10.600 53585 53603 33 3.463 B4 38.411 11,411 53581 53800
33 4.251 B4 38,759 10.633 S3588 53606 33 3.45p By 38.411 11.417 5358n 53599
33 44235 B84 38,757 10.667 5358n 53596 33 3,437 84 38.411 11.433 53585 S3604
33 4,220 B84 38,756 10,700 53577 53593 33 a.423 B84 38,410 11,450 53597 53617
33 4.205 B4 38.754 10.712 53593 53507 33 3.410 By 38,410 11.467 53595 53615
33 44190 By 38.752 10.724 5358n 53596 1234%67890123456789012345678501234567890

33 uelTy By 38,751 10+736 53580 53593
33 44159 B4 38.749 10.748 53581 53597
33 g.lb%y By 38,748 10.761 53571 S3s88
33 4el29 B4 38,746 10.TT3 53578 53595
33 4.113 B4 38.745 10.785 5358n 53597
33 4.098 84 38.743 10.797 53587 S3598
33 4.083 B4 3A.742 10,809 s3I5TT S359%
33 u4.068 B84 38.74D 10.B21 53584 53601
33 4,052 B84 38,739 10.833 §3577 53594
33 4.037 84 38,737 10.852 5357, 53589
33 44022 B84 38.736 10.870 53573 53590
33 4,007 B84 38.734 10.889 s357n 53sBs
33 3.991 B4 38,733 10,907 53569 SISET
33 3.976 B8u 38,731 10.926 5357n 53587
33 x.961 84 IB.730 10,944 53568 53585
33 A6 By 38.728 10.963 52562 53879
33 3.930 84 38,727 10.981 535y 53582
33 3.915 84 38,725 11.000 5356 53584
1234567890123456789012345678901234567890
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APPENDIX III
COMPUTER PROGRAMS FOR GRAVITY AND MAGNETICS MODELING

A computer program was developed for computing the vertical
gravity anomaly caused by a hypothetical two-dimensioned structure
using the method of Talwani, Worzel, and Landisman (1959); A listing
of the main program and subroutines necessary for line printer plotting
is given in Table 5.

A computer program was developed for computing horizontal, ver-
tical, and total magnetic anomalies due to induction, NRM or mixed
magnetization using the method of Talwani and Heirtzler (1965). A
listing of the main program and all referenced subroutines is given in

Table . 6.



Table 5. Two-Dimensional Gravity Modeling Program

12345678501238567840123456TAu61 21456 7890123456 7690121456789012345678901234567890
C GRAVITY PROFILTIWG FOR 2=DISENSTONAL STRUCTURES
C GRAVITY FOu 2=nlaENSIOHAL «TitUrTUREZS (AFTCR=TALWANT +wORTZEL Y LANDISM=N)
INPUT{Z2I10s3F10U.3) CAHD nO, DUE
LiLSNO, OF PLLYGONSY N XZine OF LRAVITY VALUCS, OXSSEPARATION oF
GHRAVITY VALUESe XOZTPOL1TInn OF FIRST GRAVITY vALUEs SCALE=PLOT
SCALE=FOR LnradW
IF SCALE=0D, PROLRAM CALCULATES SCALE
IF SCALL=13. WO GRAPH I5 Dihwi
INPUTLFREE FTelD)  LL CASUS
NEZSND« #10F CURNERS Op PQ) ¥YGOr+ TAKEN CLOCKWISE. URHO=RENSITY
COMTRAST e X(IrJ)eZULe ¥2CARDINATES UF CORNERS=JTH CORNER OF ITH
POLYGON
REPEAT SFUVEMLE FOR ADDITION.L PrOFILES
HLANK CAzd AT oD TO TER-INATL CabnULATIon
DIGENSTION PReO{B0Y pX(S)r20) 200,200 rNN(SO) eXX(20) v ZZ(20) e GAL (00}
DILENSTON AL80)
25 REgU {5r9005)A
90n FORMAT(8UAL)
READ (5¢500) LLeNDXruX, X0 ¢ SCALE
WRITELRr9l1) s
901 FOMAT(LlH1s8UALr//)
WRITE(6r503) LLrNDXrDX,X0
503 FOMATCLH »2BRVERTICAL 6RAvITY A-JOMALY FOR+1S5e¢ 9H POLYGONS/2X»
13HIHEr IS¢ 16H—GRAVITY ValLUEcr F10.4¢19H=KM.APARTs BEGIN AT«F10..)
IF(LL) 26:20¢27
27 DO 100 I=1sL
500 FOMAT (211ue3FL10.5)
READ{S5,501) NAZPDRHOUI) e (v (Te st o ZtLed) s d=1enX7)
WRITELL1502) NAZDRHO(I)» (x(yr 02T ) rd=ienixZ}
501 FOiMAT( ) ,
502 FORMAT(leH NU OF POINTs = ,110,22H DENSITY DIFFERENCE = /{1Xr1+F10

OAOOOONONNOOONOO0

<:3/7))
100 NW(L) = WXZ
DO 101 I=3.LL
NN = NN

BO 101 J = 1eNNI
102 X(1ed) = XUIod) =X0O
D0 1021=1,MDX

G=u.D
00 103 u=1.,LL
NNJ = til)

DO 104 K = 1eNNJ
AX (K} =X [Jder)
104 ZZ(K)I=28urk)
CALL TWLZUNNCD} eXX e 2Z0nKHD (W) rGA)
103 6= G+Ga
GALIIY = 6
DO $10 M=1.LL
NN = MNN(M)
DU 110 N = 1lr HNM
L1 XCretid = X(MeN)=DX
102 COLTINOE
RRITELAr505) (GALII)»IzlenNpK) .
505 FORMAT(LX//72tH GRAVITY ANOALY 1t MGAL,/(5F1%9,q)]
ISC=SCaLe
IF(15C.Ew+13) GO TO 25
IF(SCALE) 1301310130
133 CALL MuSCLUWDX*GAL#SCALL)
130 CALL DrAw{NDKe1sGALSCLE)
GG TQ 25
26 SToP
ENI,

123456789012345674901234506T83012345%67890123456789012 7456789012345673901234567890
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Table 5., (Concluded)

123“5578901254567u90labuﬂbTBqD121“56789012345678901234567590123»567890123“567890
SUHROUTINE TwLZ IKYe XX 72D M GAY
€ USES METHGU OF TALWANIr W RZEL s ALD LANDISHMAN (JGR 1959 PP 49<59)
€ To GIVE GRAVITY ANOMALY AT X=nrZ=n. IN MGAL FOR TuQ DIMENSIONED
¢ BopY I.; vEwTICAL PLANE DEScKIBFL By a POLYgoN (IN KILOMETERS
DIAENSTUn XALKL}eZZ(Rk1)
PI = 3.1u4)5926%4
KK = K1=1
GA = 0,0
OO0 lu0 K=lrKK
K2 = K+l
IF(XX(r Y2Z7 (K2} =XX(K2) 22} 30+¢100r3p
3n IF(RX(RI=X¥{n2)) BHr20,s%

2n XZ = COXH(K2)*a2 + Z7(k2)*#2) 7 UXN(K) #32 + ZZ(KD#82))
DG = 0,54L06(XZI#XX (K}
GO TO 99

85 IF(LZIK}=ZZ(K2)) 235,72¢225
72 DG = Z7IK}«(ATANRIZZ (K Y rXx(K2))=ATAN2{ZZIK) 1 X (K})D

GO TO 39
235 A S(XX(RZI=XRIKII/LLZ 42V =72 1K))

B = (Xx(k)*ZZ(K2) = XX(K2}aZZIKMNI/LZELK2)}=22{K}]

IF(XX({x)) 200¢201,200 )
201 D6 = (L/(L.+asR) ) xlank OGIAX (K2) #XXIK2I+2ZZIK2)*RZZIK2) I/ (22(K) &

1 2ZUK3YY — AxlATARZUZ (2 e XX (K2) I=FI/24))
200 IF(XX(n2)) 51vr21Ds31
210 DG = (3/7{1,+A*A} 1ol 56 0G(7Z2UK2)+ZZIK2) /7 LXXIK] aXX(K)+

1 ZZIKIRZZIKI)) + Ax{ATAWRIZZUn)  XAIK)Y) = PI/2,))
31 DGELOG(LAX(K2)*AX (¥R} 472 K> #Z7 (<27 )/ (xy ARV *XX(KI+ZZ(KI*ZZ(KI

DG=(B/(Le0+A%A) I (0.5*36—As (ATANZLZZ K2 o XX {n2))=ATANR(ZZ (K}

LXX(K))))
99 GA=(13,34) *DRHO=DG + GA
10p COnLTINUE

RETURN

END

SUBROUTINE MASCLINvA»AvAX)
DIMENS 10 ALHD
AMax = U
DO 26 1 = 1rid
IF (ABS(A(T))I=AMAX) 26,:26025
25 AMAX = ARS(A(IN}
26 CONTINLE
AN = LOGLO(AMAX]
IF(ANY 17+10:19
17 NN = A = 1
GO TO 20
19 NN = AN
20 TA = AiARS LLUCF*NN}
IF(IALE.2) GO TO 14
IF(1A.LE.S) 60 TO 15
15 AMAX = LUax{10e*xNM)
18 RETURN
14 AMpX = 2,#%(10.**NN)
RETUHRNM
15 AMAX = S5.*(Ly.**NN)
RETURN
END

SUSROUTINE URAW (NTOTe INC, Fr SCALE)
NYOT=TOTAL NUMLER OF PSI-,TS 1H F, F 1% TRE DATA (ONE DIMEWSIONA; }
TO Be PLOTTEN. INC IS THr SA~PLE @ TERVAL FOR PLATTING F.
GCALg IS THE A#PLITUDE OfF ONF FULL SCALE pEFLECTYION
DIMEHSIO.N  FINTOT)
DATA AALZLIH FeAR2/IHS/  1AS LHY
WRUTEC(Rrl010} SCALEr{I,I==1r1D) e (Ap2iM=1021)
1013 FOLMAT(LHleclb o8 17H=-MALS FULL SCALE/3X»2019/72Xe22A5)
10 DO 1501 x = Lr HTOTr I C
FK = Sue+F(R)/SCALE
KI = Fr/%0
KK = FK = KI»50.450.5
WRITE (beS11) AA2r (AAYLeI=1sKK) AR
511 FOuMAT (LX.110A1)
1501 COyTIMIE
RETURM
ENL .
123456T8y01234567590123456787012305678901234557890123456789012345678001234567890
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Table 6, Two-Dimensional Magnetics Modeling Program

123456785012 3456700123456 787012 74567084901 23454678901235456789012345678001234567890
CoMPUTATLIGN OF MAGWETIC A-OMAY IES CAUSEU By THE MAGMETIZATION OF rwo
DIMEKSTIoNaLe CLINFINITE Z:TLNT IM THIRD DIRECTION) «
THIS PHRowHAM IS A MOUIFICATIUN F THE PROGRAM BY
MANIK TaLwANL ANL JAMZS Re DEIRT2ILER WHICH WAY pUSLISHED TN
COWPUTI K I Tl MINMNR.L I UJUSTHIES * PART lv STANFORL UNIVERStTY
PUBLICATIUN GoOLe SCl.e VUL Y%» 1.0, Llv PAGES 464-480.
THIS FROGHAM Y GEOPGE ;uTHr
SCHOOL F Gr UPHYSTCAL SCIENCES
GEORGIA InSTITUTE OF TECHNOLOGY
ATLANTA, Ga 230332
SEPTEYARR 20 147
DIMENRSION FLOPT(200) P, Uit (2U0) o GLUMI200) e VANMLY (20010020
& HANMLY {200 e L0 2) e TANM, YU2r 0102 e SUS(L0) eHEMNECILO) e REMDIP (L) o
SREMMAGILUY e ViNDL200 Y » VBN 00) yHIND(Z200) ¢ HRENM{Z00) ¢
*TLL0200) r TREMZOD) ryTHT1200) v aT2TL200) , TTOT(2100)
DIVEMNSION Y(1lUe20) oZ1i1020) v VAICRA (2UO) ¢ WORK (200 e TWORK (200
DIMENSION wORK1(200) W RK21200)
REAL M3TiOM
INTEGER PRINU s PLINDVPL LMD ¢ PLTH TevCOMPT e VCOMPR e HCOMPT ¢
* HCGMP e TCOMP T TCONPR rp KT L e PLVALPPLHAL P PLT AL
[ T T T R T L P T g L L o T T T L L PP T P P T I PO I T FE Y PR T T
Co*apEAD KRUN DESCRITIOM CARD
1 READ (503000) NPOLYerPRIMUerLINF Y +PLINDH,PLINDT .VCOMPI +VCOMPR e
# HLOMPI HCOPR e TCOMP L TCOMPR e PLNTAL +PLVAL s PLHAL fPLTAL
300p FORMAT (1ST&!
IF (NPOLY.FG.0} GO T 320
(ol L e Y I P Y s S L R P e P L P S PRI PSR O PR FE L L R L L
Cr*ePOLY = WJMRER OF POLTGONS
Co*eTHE FoLLGWINE ARE QUTPUT OPTI0N vARTIAulLES
C IF VALIARLE = 0 » OPTICOH 10T FXERCISED
C IF VARIAGLE = 1 ¢ CGPTION 15 E£xERCISID

OO0 O0Nn

CetsprINg = LIST ANOMALIES . Git FACH POLYGOM

Cedep) INOV = PLOT VERTICAL ANO SALY FOR EACH POLYGOY

CrxepINGH = PLOT HORIZGHTAL AnO. ALY FOR EACH POLYGQY

C¥*sp| INGT = PLOT TOTAL ALG ALY FuR EACH POLYGGQ:)

Co*myOMp]l = COMPUSITE PLGT cF yi'RTICAL AnOMaLY OUE TO IMDUCTION ONLy
Cr*eyCOMpPR = CuMPOSITE PLOT oF VFRTICAL ANUMALY QUE TO REMANENCE OMLY

Cr*e COMPL = COMPUSITE PLOT - HrRIZoNTAL ANQWALY DUE TO IMDUCTION OILY
Cr**COMPR = COMPCSITE PLOT oF HrRIZeNTAL AtlgwALY DUE TO REMANENCE Q:LY
Co*sTCOMP] = CUMPLSITE PLOT «~F ToTAL  ANOMALY DUE Tn INDUCTION AONLY
C*3xTCOMPR = COMPLSITE PLOT oF TpTAaL  ANOWALY  DUE Tn REMANENCE ONLY
Co*¥pRNTAL = LIME PRINTER LISTING OF AGOMLIES DUE TO ALL POLYGONS

Ce*#p| VAL = PLOT VvERTICAL A-0itA Y DLE TO ALL POLYGOHS = REMANENT + tHNDUCED
Ce¥apLHAL = PLOT 40RIZONTAL AnG -alLY DUE TO ALL POLYSONS ~REMANEMT + IrDUCED
Cet*p TAL = PLOT TOTAL A ,;0mA Y DUE TO ALL POLYGOS = REMAIIENT 4 tNDUCED

[ L2 PFT TP TT TN TFT T Y L FTY W e FEPET FL Y P PP PErTree s PLET FTETTYT L M T PE LT PeE
Co*3pEAD PROFILE DESCRIPTION CARND
(o A L L N R I R T L e e P L ey PP FE L R S L T YRR PRI PN PR T L g
4 READ (49 1000) NFPTS»FRETATELX (BECPLA Y 01 SVHT sHATCHM

1003 FOMAT {13¢5F8+3)
[ P R T T F T L T R R N P T Y L YT P YT TN IR T I
C***pRSTX = X COORIINATE OF ThE FIELD POINT FARTHENrST IN THE NEGATIVE
Cetx DERFLTRONILEFTY,

Co*apelX = INTER/AL BETWEE:: FIelD pOINTS.

C**2 FPTS = WuMPER OF FIELD PUL.-TS

C*+**DECPLX = UECLuib TION OF The PUSITIVE X AXIS OF Tif PROFILE LINE.

Crxe MLASURI D POSITIVE € UCK.I-E FROM GEOGRAPHIC HORTH IN DE~REES.
Co*2aBSVHT = HEIGHT ALOVE SRoFLLy LINE AT #MICH AWOMALY WILL uF

Cerx CALCUL TEDr MzASUKEN POSITIVE UP(SEE FOLLOWING FIGURE).
CRERGATCHM = INTFRVAL BETwWUF:t HATCHMARES FUR pLOTS == MUST JE AN

Cr¥x 14TFUHAL MULTIRIE OF UELX

12345678001234567650123456 780312 4456T890123456789012 5456 7890123456 TR701234567890

63



Table 6. (Continued)

123456789012 345676901 23456784012 145678%012305478901214567890123456781901234567850
(A LI PT L P PL L F T R L P R e L P L e R A A P LI e e LA e L P R LR e Lt

C

LIMITS ==200 FIELD PoInTse 1n POLYGONSe 20 STDES PER POLYGON

c
C OBSERVATION ALTITUNE (FLIGHT LINE) 2 = =QBSVHT C
o T o e o o o e e S T e, e g e — -C
Cc * C
[ L L L] C
c L c
C * c
C * =
C * [«
C * c
[of ObBSVHT <
c * [
C ] * c
[ * +X . [«
C FIELD POINTS * ASELBRRARKEE R & c
[of . * * * C
C * * & * In
[of * * L C
c v v * PROFILE LINg (GROUND! C
[ St} LB e n i G O S e G T ) S e L L i L e D o
¢ FRgTX DELX=D># = C
=4 c
[of ] C
[« (EXX{1)»2EE(]l}) #mecmm=u= —————— -—% (EXX(2)s2EE(2)) * [
c / / * [
[ / / * c
C / / “Z » C
C / / L C
c / 7/ * C
c / / * x 8 [of
c (EXX(4) ZEE{G)) #mmomm e amcccaa~a==t  (EXX{3),ZEE(3)) x* [
[ [
c [«
[+ c
c [

*®

(o L P T L N L P Y e TR Ty e P P M R P I P PL PI TE P I S P P APPSR T 2 T L e e
Ca#*2cALCULATF THE FIELD POINTSe aND THE NUMBER OF FIELD POINTS.
ITICKS = HATCHM/DELX
FLOPT(1) = FrSTX
DO 30 [ = PeNFPTS
3n FLOPT(t) = FLDPTI(I=1) + DELX
C*®3gEAY FIELD DESCRIPTICH C RLAs® ¢t 4 st a0 sty bt e st gk S EAERt SRR 0t R 2000040k S
READ (rr2000) FLDDEC FLUDIMFLOINT
2000 FORMAT (3F15.5)
o LA LT Y P IR L P I N L P L R R L P el P e 2 R E NI I RS L S ST T ]
Cs*xp | DDEC = DECLIWATION OF neGInNAL FIELDe pOSITIVE CLOCKWISE IN DE-REES.
Croapt DGIP = DIP O INCLINATIQNH nF RFGIONAL FIELDsPOSITIVE IN THE
Ceex NGRTHERMN HEMISP.ERE, IN DULGREES,
Ce##p | DLl.,T = TUTAL MAGNETIC EGIrNAL FI1CLG INTENSITY. IN GAMMAS,
c!“tﬁltgttﬁtﬁtttittti‘ttt.l..‘.tlt!,l*‘l*‘#.glt‘tl‘.t“'#.t:lttt‘*t*'*"#.t‘t#‘
Co*ecALCULATE COSIUE AND Sitz OF THE DIP AWGLF AND TwE COSINE
Co¥x OF THE ANGLE DBETWCEW THE wOSITIVE X AXIS ANC THE CECLIWATION
Cxs» OF THE TAnTHYS FIEL-r FrH UsE LATER,
COIPR = €05 (WOLT4533+~LLOTH)
SOIFR = SIMN {,0)7u535e-L0DM P
COIFFR = €0S («01745334 (DECPLX=FLDDEC 1)
D0 %0 1 = 1s.POLY
Ce*upEAD FOLYGOGN LeSCRIPTIUN CARA
REAL (5050000 HSIDES»S 511 rRE=DeCLL) rHEMDIP (T fREMMAGI(T)
500 FOiMAT (I2,4F10.6}
Ce®e SIS = WUMAEK OF SIDES FOR THI3z £OLYGON,
Cesrcys = SUSCERTABILITY jn £-U Frit THIS polLYGOI,.
CE*® EMOEC = DECLINATION UF fHE wenAE. T MAGMETIZATION VECTOR:Je
Cxox POSTITIVE CLOCKWISE 3h NeG.EES Fpje THIS poLYCOH, .
CHE2LEMOGP = [UCLINATION O SIP AF TE REWAMCHT MAGHETIZATION VECTOR,Js
Coss POSTTIVE Duuti i, DEGHEES FROM HoRIZONTAr FUR THIS POLYGNN.
CH®epEMMLL = MAGNITUDE OF THE KEANENT MAGHETIZATIGH VECTOReJe IN EMU
Ce*x FOR THIS PULYGO:)
Ct‘t.tttgutt.'-uattn‘-&t"at.nt,.att,ac¢t¢tn.¢‘,¢‘..,.s¢'¢-atttttott,ttttttt.tt-
Crerppall SuBRIUTINLE POLYPG To «Esb In, COORDIMATES ofF POLYGON COHMERS AND
Co*s CALCOLATE THE VALUES OF r5UM AU abUv FOR EhActt FIELD POINT
12344678901 23456T89012345678901 23456 7850A23455 789012 45678901 23456 7A901234567890
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Table 6. (Continued)

123456784012 3456T89N1 23456784012 1456 7A301234567890123456789012345678901234567890
Cods FOR TH1S POLYGOM.

CALL POLYPQ (NFPTSeNSI ESrFLDPTroBSVHT ,PSUMIGSIMeI o Xe2¢DELX D
Co*ecaAl CLULATE ANNMALY DUE TO INDUCTION FOR THIS POLYGON AT EACH FIEL~ POINT,sxea

MGTION = SUS{I} * FLOI.T

DO 40 o = 1»4FPTS

VAIMLY (e lr L) 2=2.6MyT10# ({CDTPR*CCIFFR*QSUM(4) ) ={SOIPR#PSUM{ ) )]}

HAMLY (Jrlel) S=2.8bGT 10 (CDIP (*+CULFFR#PSUME ) ) +{SDLIPRAQSUM{ 1) })
Cs*sOR ANOMALLES SMALL IMN CoMPALISO0p FO THE FARTH'S FIELGer THE INTENSITY OF THE
Ce*s  TOTAL aANOMALY OUE TO L LucTiON I5 THE SuM OF TueE PROJECTIONS OF THE
C**s  VERTHCAL AMD HURIZONTAL ANeMALTES DUE 1O INDUCTION ALONG THE DIRECTION OF
Ce*s  THp EAnTH'S FIELD.

TA:MLY{JrIel) = HAMMLY (JrI,1)*CO{PReCOIFFR + VANMLY (JrIv1)2501InR

40 COLTINUE
Co*2cALCYLATE ANGMALY DUE TO REMAWENT wAGNETIZATION FUR THIS POLYGON
[ & GARH &14-D POINMUM

CUIP = COS (0174533« MOIFL]))

SDIP = SiN (.D178533+sRrMbCIn{I))

COIFF = COS {.0174533* (DECPLX~RE.DECL{I) )}

MGTION = REMMAGII) # 140000.0

DO S0 g = LeNFPTS

VALMLY(JrIv2) = 2.0%MGTION {{CHIP*CDIFF#QSUMIU) I ={SDIP*PSUMIJ) 3]

HANMLY (JrTe2) = 2,0%MGTLIONLIC I *CDIFFAPSUMIJ) )+ (SDIP*gSUM{J) ) )

C**2p QR ANOMLLIES SMALL IN CoMPA1S01, TO THE FARTH'S FIELDe THE INTESITY OF
Ca**  THE TOTAL ANOMALY DUE TU REMANEMT MAGNETIZATION IS THE SUM OF THE
Ca*s PROJECTIONS OF THE VERTICA;: AN, ORIZONTAL ANOMALIES pUE TO REWAKENT
Co**%  MAGNETIZATION ALONG THZ ULIRECTIO ) OF THE EARTH'S FIELD.
TANMLY (JeXr2) = HANMLY (JrI,2)#cDIPR2COTIFFR # VaiMLY(JsTr2)2SDIPR
5n CORNTENUE
CREp pdnpnnbgbnapNY  OF ANOYALY CALC JLATIONG SR an 42884 sassbsakt s datntasad®a
Cots nrsphn nesnx®assEGIN I UIVTUUAL POLYGON OUTPUT SECTION®*xassts sadntipads
C#*xpRINT ANOMALILS FOR THIS FOLYGON A D PLOT,

00 130 I = 1.NPOLY
¢ ADD REWANEMT + INDUCEND FOR INDiVICUAL POLYGONS

DO o0 U = 1+FPTS

VYWORK{J)} = vapMLY{JrIr1) + vaNLLy(JeIr2)

HuogRK{ gl = nanMLY(Ur Iy ) + HMibkicLy(Jelep)

6n TWORK(.J) = TAMMLY(Jelr1) + TAM: LrlJrie2)
Codvgnreys P INT AGOMALIES Fri I:DIVIDIAL POLYGONS##x a4k nxksgkdh sabaXikytis

IF (PRINDY T0e120070

To WRITE (6+6n0G)IeSUSLT)
6000 FORMAT(1HL "POLYGON (JUCBER *+Ize /0" SUSCEPTIBILITY ISt
1FL10.6er EMUT#/v* CORME:S APE § X 0 2 1Y)

DO A0 J = 1nSI0ES

Bp WRITE (or7000) X(Ied)» Z{,d)
TO0g FOLMAT{1H » " (Y PFB.3etrsFR, 30"y ")
M = IFIX (10000 * REMOAG(T)H)
IF (M) 100,900,100
P WRITE (&6.8004)
8000 FOMAT (1HO» *MAGNETIZATION 15 [NGUCED omLY.')
GO TC 11u
100 WRITE {S»9NUUIREMDEC(]) rRE; DIP (1) rREMMAG(I}
900G FORMATELHU» "MAGNETIZATION 15 MIXEDe? e/ st REMANELT %o
1'MAGNETIZATION VECTOR 1S CeFINFD BY'e/,0 DEC St yFBe3rte INC =9,
2FB,3r" MAGHITUDE ='rFlusbey EMy*) .
1in WRITE (6,9001)
900; FORMAT(LhOr "uNOMALIES 1N GrAMAGT e /o 1Xr2u{tasanst} e/ s FIELD POINT?

1 012Xt JRDUCEDT 129X e YREMANERNT Y 20X ' TOTAL ¢ /017X

2 TV OR e T IX e Tl X e 2U(tesdext) 1t

DO 118 Jz1.,i5FPTS

11a WRITE (6:9002) FLOPT(J1e VA MUY (Je Do L) eHANMLY (Do L) o TANNCY (Jr T, 1)
LeVaNMLY CurTrg) sHANMLY [ p1e0 ) o TAN LY 1920 ¢ VWORK (Y s HWORK (U} 0
2TwWpRK L)

9005 FORMAT (1M PFO+30" "o 3(3F1r«3rsX))
C*depLOT VLRTICAL AMOMALY FO.¢ THTS PoLYGON == REMANEMT + INDWCED

12p IF (PLINLV) 1219123127

121 FSCALE = 0.0

CALL CONARYUJANMLY eIl ,wOR. 1LeNpPTS)

CALL CONARY (VALY rle2,wlR 2elirP15)

CALL GiSCAL INFPTSeWORK | rFSeALE Lo XPGeMAY)

CALL GuSCALUHFPTSrviORKS e FSrALE 31 XPO+MAY)

CALL GLSCALINFPTSevwWOR: oFSOALE, IFXPOMA L)

WRITE (Le9nuu) 1

900y FORMAT (1HYeuUXe *VERTI-AL sNOMrLy FOR pLOYGOH HUMUER v,12)
123456 THYU1234567890123450780012345%6T7A%0123456789012 745078901 23u56785012 34567890
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Table 6, (Continued)

123456784y 123456 7090123456 T8G012 456 T7890123456T8901234567890123456780012345678%0
CALL SPLOTINFPTSFLUPT, WwORW L s WORR2PVAORK rFSCALE yREMMAG(T)
& MaXelIcXr0e [TICKS)
Co%epL 0T HORIZOMTAL ANOMALY rOR THIS PULYGUN == REMANENT + INDUCED
123 IF (PLINGH) 124012%r124
124 FSCALE = 0.u
CALL CONRRY (hpHELY+ Lo l,wOR, 1oNEPTS)
CALL CONARY L(ANMLY ¢ Lo 2, WORa 22 HFPTS])
CALL GRSCAL BLFPTSrnORK rFSrALE L' XPOeMpAY)
CALL GRSCALLUWFPTS v ORK2 o FSALE .1 XPQeMAY)
CALL GrSCALLFPTSrHWIRG v FSrALE » 1o XPOPMAY)
WH1TE (wr9bucg) I
900u FORMAT (iH1r29Xs "HORIZnKTA;] ANCM.LY FOq POLYGOH NUMHER *'f12)
CALL SPLUTINFPTSrFLUPT wwUR, 1 eWOR 2 HWORK s FSCALF +REMMAG (I}
® MaXrIEXPOs [1ICKS)
Co*apL OT TOTAL AHOMALY FOR TRIS pOLYGO:, =+ REMANENT + INDUCED
125 IF (PLINLT)} 126r130r124
12¢ FSCALE = 0.0
CALL CONARYU(TANMLY rlel,wuRs1oNFPTS)
CALL CONAPRYLTAHMLY+1,2,w0R 2eMNFPTS)
CALL GRSCAL(HFPTSywURK Y PFSCALE , IEXHOrMAY)
CALL GKSCAL LinFPTSrWORK P FSEALE , I_XPOeMAY)
CALL GRSCAL G FPTS e THORK e FSCALEs IEXPOoMax)
WRITE {(Ge9009) I
9009 FORMAT [1HYrubXe'TOTAL ALOr-ALY FOGR POLYGON NUMRER ' I2)
CALL SPLOTINWFPTSrFLUPT ,WOKK1eWORZ 2 TWORK r FSCALF tREMMAGI(T) »
* MaXrIEXPO [TICKS)
133 COnTINLE
CxSsymexgssvprsandi D OF INDTVIDGAL POLYGON QUTPUT SECTION*#*exsssns sxkatinys*s
CrsspnbxakanganxassBEGIN FIELL PrINT SIMMATION SECTION®#2staaaxankbhkakbkgbnnyes s
C**#2ERQ0 ALL FI1ELL POINT SUM.ING ARRAYY.
DO 135 I = LeNFPTS :

VIsL{D) = p.0
VREMII) = 0.0
HINDLI) = Do
HREMII) = 0.0
TInull) = 0.0
THEMII} = 0.0
135 ConTINHUE
DO 140 I = L.NFPTS
DO 137 J = 1leNFOLY
VIND(I) = WINDUIY + VA< LLY(IeJdy1)
HINDLIY = HIGGEI) + HA LY (1.J 1)
TInLUI) = TLLOLI) + TA mLY(LIrd, 1)
VREM{I) = VReMUI) + VALMLY[1vrde2)
HREMITIY = HREMIL) + HARMLY (1ed,2)
137 TReMII) = TREMAII) + TACMLY(isJe2)
VIOT(I) = vILDULY + vRpm(i])
HTOT(I) = HILDLT) + HRFM(D)
TTOTLI) = T1uDU ) + TREMLI)

Lgp COLTINGE .
Covagnbdprrtanaprraztasaf O FIET D LOINT  SUSMATION SECTIOMN=®=®®ssks shksevtdytvs
Cuvdprrrgrrsooxsehax*t EGIN C o bPOSITE QUTPUT SECTION® s® 545Xtk et s s Fu o dut eI gk is
C**2pLOT COMPOSITIGN FOR VERTICA; AMCMALY UDUe To INDUCTION ONLY
IF (VCoMPIY145r1530145
lus FSLALE = 0.0
00 150 I = 1enPOLY
CALL CONARYIVANM. YrIrl,wORW1HFPTS)
150 CALL GRSCALULFPT L rWURKY fFSCALE I XPQeMAY )
CALL GRSCALLIFPT v IND rFSCALE IDXPOYMAY)
WRITE {(o+9N10)
901p FORMAT (IHLI»&OXe'VERTICAL rivOMrby DUE To IMNOUCTION ONLY.*)
CALL CPLOTINPOLY sNFPTS, FLDRT» Vi NALY r Lo INDIFSCALE? 1 s MAX e IEXPO
* [TICKS)
C**+p 0T COMPUSITION FOR? VERTICA| ANOMALY DUE TO REMANENCE ONLY.
153 IF (VCOMPR) 15591339155
155 FSCALE = Q.U
DO 160 I = 1l.nPOLY
CALL CONARYLVANML f¢1¢2,u0R. 1eNFPTS)?
1on CALL GHSCALUWFPTS - wORK e FSCALE ¢ IUXPOPMAY)
CALL GuSCAL LIFPTS VREIA eFSralFe 1 XPUsMAX)
WR1TE (o:,9nll)
90511 FOumAT (1H1r4UXe*VENTICAL +dOMaLY DUE To REMANEUCE QNLY®)
CALL CPLOT{NPOLY rMFR IS, FLDOT VR LY r2e VREMeFSCALE r Lo MAX » LEXPO,
12345678901 23456 7690123650783G12 3456789012345 7890125450 789012345678501234567890
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Table 6. (Continued)

12345678901 2245076901230567R001234%567890123456789012 4567890123456 7TAN01224567890
®« ITICKs!)
CoruplOT COMPUSITION FOR HORTIZONTAL ANOMALY nuE TO INDUCTION OnLY
163 IF (HCOMPI) 165e173010%
leg FSCALE = 0.0
DO 170 I = l.WPOLY
CALL CONARYUHANMLY+Ir1,nOR 1eNFPTS)
170 CALL GRSCALIWFPTSyWwORK L tFSrALE, IEXPOsMAY)
CALL GHSCALCGIFPTS eI D +FSOALE, IZXPOPMAY)
WNRITE (6e9nL2)
9017 FORMAT (1H1¢4DXe YHORIZANTA ANGMALY QUE TQ [nOUCTION QuLY')
CALL CPLOUT{HPOLY +NFPTS,FLUDT rHAN. LY-l-HxND FSCALE s 2+MAX s IEXPO,
* ITICK)
Co**p 0T COMpUSITIUN FOR HOW!{ONTAL ANOMALY pUE TO REMANENCE QnLY
173 IF (HC(MPR) 1750183917
175 FSLALE = 0.0
DO 180 I = 1,NPOLY
CALL CONARYLHAMNMLY r1+2,w0R- LeiN-PTS?
180 CALL GnSCALLFPTSrpORKY fFSUALE, TZXPOYMAY)
CALL GrSCALGFPTSrHREM ¢FSeaLE. I-XPOrMAY)
WHITE (6.,9013)
901y FOLMAT (1H1r40Xe "HORIZANTAI AUNGMALY UUE TQ REMANENCE ONLY')
CALL CrLUTINPOLY +NFPTS,FLD: TrHAN LY r 2 HREMeFSCALEr 2/ MAX IEXPO,
*« I71CK3)
C**#pLOT COMPOSITION FOR TOT,L ANOMALY DUE To INDUCTTIOM ONLY
lgs IF (TCoMPIY) 185,193,134
185 FSCALE = 0.4
DO 190 I = L.NPOLY
CALL CoARYLTANMLY s Iel,WlR 1 ruFPTS!
19 CALL GRSCAL UiFPTSewDRK | pFSralLE, I XPO*MaAX)
CALL GRSCAL UIFPTSTIND »FSUALE, ICXPOsMAY)
WRITE (Be90lu)
901y FOAMAT (1H1e40Xe*TOTAL ANO~ALY DUE TO I:DUCTIOGN QNLY')
CALL CPLUTUuPOLY »NFPTS,FLDET»TAaN“LY s o TIND#FSCALE * 3¢MAX » TEXPO»
* ITICKS)
Ce*ap 0T COMpOSITION FOR TOTAL AnOMALY DUE To REMANENCE ONLY
193 IF (TCoMFR) 195¢205¢19y
195 FSCALE = 0.u
DO 200 I = L+nNPOLY
CALL CONARYUTANMLY »{+2,uw0K: L HFPTS)
200 CALL G SUALINFPTSswORK{ o FSCALE » 1. XPOrMAX)
CALL GaSCAL UIFPTSeTREM oFSCALE 12 XPOrMAX )
WRITE (bs9N15)
9015 FORMAT (LHI»u0Xr*TOTAL ANO ALY DUE TO peEMANENCE ONLYY)
CALL CRLOTU(WPOLY »NFPTS,FLOPT T HuLY ¢ 20 TREM+FSCALE » 3eMAX » IEXPO,
*+ ITICKS)
205 CONTINUE
Cret nktantt axanrsst [ COMPOSITE QUTPUT SECTIONHSssa®tsssnsaandt s txaatxtphis
Covayonptrd asdPEGIN ANOMALTLS nUE 10 ALL POLYGONS oUTPUT SECTION®® skkxsxsxsx
Co*3pRINT OUF ANCRKGLIELS DUE U AL PoLYGONS
IF (PRTAL) 20B:2600204
20 REIFLG = 0.U
DO 210 I = leNPCLY
21p REMFLG = RFMFLG + REMMpG(I)
WRITE (6.9N1c} NIOLY
901g FORMAT C(LH1r*ANDIALIES UUE T0 aLL "+12,¢ POLYGANIS)*)
IF (REFLG)Y 3002209230
22n WRITE {6.B000)
G0 TU 24y
23n WRITE (09017}
9017 FO;MAT (1Hp e *MAGIETIZATION IS wILED.Y)
24 WRITE (ne9nul)
DO 250 I = 1+NFPTS
250 WRITE (6+9002) FLOPTUIyeVIrDC(T) e INDUT) o TINCLL) o VREMIT) ¢t HREM{T o
1 TREGULY o VTQTEL oHTOTUL), TTOTL])
CH*opusaasa®yP| 0T VERTI AL Ar:(idAI Y DoE TO ALL POLYGONS == REMANENT + INOUCED
260 IF (PLyaL) <70028 1270
270 FSCALE =-(¢.U
CALL GuSCALLIFPTS VIND oFSeALE, I+ XPOeMAY)
CALL GuSCALGWFPTS VREM rFSrALE I XPOrMaY)
CALL GRSCALGFPTS vTQAT »rSrALE, I XPOeMAX)
WRITE (6¢90L0)
901 FORMAT (1H1sulXe'\ERTICAL niduMrly DUE To ALL PrLYGONS')
CALL SibuT GFPTSeFLUPTeVI- DoV E e VIUT o mSCALC e EMFLG o MAX s IEXP,
1234567890u1234L6Tu901234 567800 124" 467070123446789012345078901234567390123456 7890
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Table 6. {(Continued)

1230537?9gé23?5ava9o123u5619qu123u55799o125u567s9o1z3u5&1390123use1390123H56789o
TICKS
CHEpudsaas s P OT {ORIZONTAL ANO-ALY DUE TO aLL PULYROMS = REMANENT 4 INDUCED
28n IF (PLIIAL) 29003000290
29g FSCALE = 0,0
CALL GHSCALULFPTSrHIND fFSrALE, IEXPOrMAY)
CALL GuSCALINFPTS P HHEM tFSLALE + IEXPOrMaK)
CALL GRSCAL (IFPTSrHTOT ¢FSCALETEXPOrMAY)
WRITE {6+,9019)}
9019 FORMAT {1HIr%1Xe*HOR(ZALTAI AMOMALY UUF TO ALL POLYGONS')
CALL SPLUT LFPTSsFLOPT sl JeHRE s HTOT , ESCALE »nEMFLGeMAX e TEXPO,
s ITLCKS) _
Crraukarssv#,PLOT TOTAL ANDMALY rUE TO ALL POLYGONS= HEMANENT + INDUrED
300 IF {PLTAL) 3100315¢310
31p FSCALE = 0.u
CALL GRSCALLNFPISY»TIND »FSALE» 11 XPOeMAY)
CALL GRSCAL LU FPTS e TREM oFSr ALE1EXPOPMAYX)
CALL GRSCALAUFPTS»TTOT +FSraLE,leXPOrMax)
WRITE (6¢9020)
9020 FOuMAT (iMLIraSXer?TOTAL Aryaly CUE TO aLL POLYGONS')
CALL SPLLT LFPTSHFLOPT TILU» TRE e TTOT»FSCALE 1REMFLGrMAX r TIEXPO,
* ITICKS)
315 GO TO 1
320 CALL ExIT

ENL
1234567890123456764%0123456 7840124456 78901234567890123456789012345678501234567890

1234567850123456 7890123456780 12 45678301 23454783012 345678901 2345678901234567890
SUGROUTIHLE GRSCAL(MFPTSrArs SCALE ¢ IEXPOsnAX)

DIMENSIONn AL200)
[ TIPS T T P P Y N I T L e P e L L e e T e L T E e LI LI P I PO PP 2P L L ]

€ TrIS SUBROUTIME FINDS THE VARTAALF wITH THE GREATEST ABSQLUTE VALUE I, THE

[ ARKAY A wHICH HAS MFPT ELFMNTS.

4 FSCALy 1S THEN SFT E-UAL TO THE SMALLEST VALIE FOR FULL SCALF WHICH wlILL
C BEST PRESEMT THE ELE 4TS oF A,

4 IEXPO  alND  MAX  ARE SUCH THAT FSCALE = MAx * 10 *x JEXPnh .

(A LS P P L e R A I L e e e L e et e T P e L P P Pyt )]
DO 15 1 = 1risFPTS
5 IF (ABS(A(I)I1=FSCALE) 15r16+10
10 FSCALE = APS{ALI))
15 COLTIMLE : '
Ce** IF all VALUFES OF THE ARPAY [RE ZE+O¢ SET FSCALE = 10 ARBITRARI ¥»
IF (FSCALEY 2002002
2n FSCALE = 1.0
25 EXPO = LuG1b (FSCALE)
IF {EXpD) T0:3540
30 IEXPO = EXPO + 1
GO TO 45
35 MAX = 1
RETURN
4n IExPO = EXPO
45 J = FSCALE/(10.0%%IEXPH)
IF (JeLTe2) GO TO S0
IF [JaLT4B) GO TO 85
FSCALE = 1Neu * (10+0*2]EXp0}
MAx = 10
RE TURN
5n FSCALE = 2.,u = (10,0+%7EXP))
MAX = 2
RETURN
55 FSCALE = S40 * {10.,0#*[EXFp)
MAx = 5§
REYURN
ENy
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Table 6. (Continued)

1234567890121456769012345678~012145678901234567R90123456789012345678901234567890
SULROQUTINE POLYPU (NFPTSYNSIDESr#LUPT e 0SYHT ¢ PSUMAPGSUMe
& IMNDEX,XeZewELX)
DIMENSION FAX{21)r2ECtol) v LOPTIZ200) rPSUMI200) ,QSUM{200)
DIMENSTIO:N X1L0e20) 210020
[ i PE T T I e L R e P L e L s e e A TR P L L PR L PR 2 T
Co*eEAD COORUINATE CARDS FOnL PO TG0Or CORNERS
C***NE (OORDINATL CARD FOR rACH CORi.Ew OF THE POLYGAH==CLOCKWISE OR~ER.
CorrapxX{[) = A CRURDINATE OF THE ITH CoRMNER OF POLYGIN
CotazEE(]) = Z COURGINATE OF THZ ITH CURNER oF POLYGoMe POSITIVE OOW: e
[ R P Y O P L P N e P L L PP T R Y s L PP I P L P P E 2]
DO 10 [ = 1¢4SIDES
READ (5e10n0) EXX(INeZreEd])
100 FOLMAT( )
C**acAVE COR EK COORLINWATES FOR FPRIMTOUT.
XUINDEXeI) = EXXEIL)
lnp 20INUExel} = ZEE(T)
NS{UPl = NSILES + 1
EXA{NSIDPL1Y = EXX(1}
ZEE(NSIUPL) = LEE(L}
DO 150 I = 1.MFPTS
PSUMELI) = 0.0
QSuMIT) = .U
X1 = ExX(1} = FLOPTID)
Z1 = ZgE(1) + OuSVHT
15 RS,L = {al#x1+421%21)
Ce*#;F X AND £ AFE BOTH ZERO, AT..N2 GIVES ERROR+ S50 rHANGE 2 SLIGHTLvy
IF (RSn1.NE.G.3) GO TO 17
Z1 = .0001 * DELX
THZTD = U.0
Gl = ALOG (0001 * DELy *+ nELX)
GO TO 15
1y THETA = ATAN2{Z21,X)1)
J =2
20 X2 = ExX(J) = FLOPT(])
22 = ZFE(J) + OBLYHT
25 RSp2 = (XCwr2+22#%272)
IF (HSR2.NFWU.0) GO TO 27
Z2 = LpUol * DELX
THETD = Uu.0
GL = ALOG (.0001 *= DELy * rELX)
G0 TO 25
2% THETB = aTAnN2(Z2eX2}
IF (21=22) 40s30e40

3g P = 0.0
Q = 00
G0 TO 12u

4o OMEGA = THETA = THETH

IF (OMFGA) LOeD0*50
50 IF(UMEGRA=3.1u15%92T)Y 70,70sA0
60 IF(OMEGA+3.14154¥27) A0,70r70
70 THETU = OMEGA

60 TO 110
80 IF(UMEGA) GUs)0Ge100
96 THETU = OUMEGA = £.2831x53

GO TO 110
10p THCTD = GMFuA + 6.2B31:5)
11p 6L = 0.5 * ALOG(RSGZ/RsuL}

115 x12 = x1 - A2
Z2yl = 72 =~ £}
XSq = adz » X12
259 = z21 + 221

X2 = 221 * x12
P =2=0{sSu/ {ALGHISAI #THETD) + ((A271XSQ+259) 1aiL)

G =~(THETD# (AZ/(XSO+LS 0 1Y = (L2537 (xXSG+25G)))
1235 PSuMiIy = pouril) + P
Qsumli; = nsumMll) +u

Co®aELA il vARIAULES INVOLVTHG ~HLY THE SECoND POLYAOM CORNER AS THe
Ca%s VAR[ABLFS INVULVING GuLy THr FI1s5T POLYgnM CORNFR SO THEY DON'T
Cata HAVE TO BE CALCULATED AGATN.
lyg Xt = xp
21 = Z;
RSwl = HSE?
THETA = THETL
123456789012 3456769012 3456T89012 456789012 3456789012 145678901 23456T8901234567R9¢0
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Table 6, (Continued)

12345678901 23456789012345678,3012,4567890123456789012145678901234567A901234567890
Ce*scHECK TO SEE IF ALL S1DEg HAvE PREEN OONE,

J=J s+

JJRZ U -1

IF{JR=35I0P1) 20¢150¢150

150 COnTINUE

RE TURN

EN.J
123456T7890123456THRO0I23456789012 345678901 23455789012 450789012345678901 234567890

123456789012345676890123456780012245676901254567890121456789012345678901234567690
SURHOUTILE CONARY (AKRAYlerrJdriRZAY2sNFPTS)
DLiENSJON ARGAYLI20Ur1lne2) ARRLY {2000
[ L T L T e e L T e Y S R L L P L E e R L A L R e R P A P L L LA P T L L
[ THIS SUBKROQUTINE SELECTS 1€ | RSIGNATEUD ELEMENTS ~F THE THREE DIM-UIOMAL

[ ARAY, ARRAY1 AND PUTS T:EM INTO A OMe DIMENSIONAL ARKAY: ARRAYZ)
c THAT IS  ARRAYZ2U(1) = aknAYL(1,[sd} TeRu TO
C ARHAY2{NFPTS) = iRQIAYLINFPTS,T+d) +iE PERFORMED.

oL L PR S e R I Ty T Py P S L L R PP PR R T S S PR S R 2T P R E S 21 T E L L ]
DO 10 K = 1enFPTS
10 ARRAY2(K) = ARRATI(K:1,J)
RETURN
Ehy
123456T690123456749012345678530125456709012345578901234567890123456797901234567890
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Table 6.

(Continued)

12345678901234567690123456780022 4567890123455 T094123456789012345678701234567890

Cansn,
TH

C
c
C
C
<
c
c
[«
c
c
c
[ LT

500

&0g

1p

12

13 N

1y

1s

is

SUSROUTINE SPLOT (MFPTC R PToar 3¢ CoFSCALEsREMELG +MAX e IEXPO

* ITICKS)

DIMENSTION AL(200}eR(200)eC(200YFLOPT (20} sALIFECLOYL)

REal Iy

GATA BLNK/ITH £y AST/ZIH® s URT/IH./ W RR/MMR/$ IT/ 1141 7/ o DASH/ 1 H=/ 4 PLS /1H*

P T T P Py Y T P T e o R E e e P Y E Y S T Y PR TS e

IS SUUBRQUTIME GENERATES A Lind #RINTER P OT OF THE ELEMENTS OF THE ARRAYS
A e d v AND C V5. THE FIEI O P I.TSe FLOPT
FLDPT  FLEMENTS ARE LISTED wwOMn FHE ABSCISSA AND THE ARRAY ELENENTS

PLOTTED ALOMG THE QPUIMATC, rlATCH MARKS ARE PLACED ALONG THE AD~CISSA

EVERY JTICKXS TH POINT.

FSCaALE IS5 THi FULL SCAIE LTMIT O THE PLOT.
FSCaAaLE = wni * 10D »»  (E.PD

REMFLAG

HEPMITS CHOICE UF rLOT1I.6 SYMAQLS UePriDING ON WHETHE? THE MAG-
NETIZATION 13 MIXED OR WOT. :
REMFLAG rt e USE SYMERLS FOR OINSUCTION ONLY
= 1 ¢ USE SYSU LS FOR MIAED MAGHETIZATTON

(eI P o P L R R o P T L P R A e A LI AR L PR ST P T2 L L L 2ttt L L)
M =z ITiCusS

WRITE (0,500) LIEXPOrEC.PO»--AXrrAX

FORMAT (1H rl7XrI1e990, I1r /2127 rt="¢l2,9X10" e&7Xr 00 suBXr 4"
1 T2 X30%e/er FIELD POINT®, 3092107, 110/ e15% 021 (5HY 1)

WRITE (6e600}

FORMAT [1H+¢14Xs20( "+, ,cxt)rt4r)

DO 10 1 = 1.101

ALINE(I) = bBLNK

ALINEL 1) = ©07

ALINEL S1) = pOT

ALINE{101) = DOT

PO 30 1 = 1+ FPTS

IF (ITJCKS=KW} 1391213

N =1
ALINEC 1}
ALINES 2}
ALINEC 50)
ALINEC S1)
ALINEC 52)
ALIKEC(100)
ALINE(101)
G0 10 14
H + 1
J 91,5000U1 + (ACI)/FSCA EV*sD ‘
M IFIX (1U0D0+0 #* REMFLG)

IF (M} loel5elb

ALINE{J} = AST

L=J

K= J
@0 TO 18

ALINELY) = 11

K = 51,500001 + (BULI)/FYCAIE) » =040

ALINE(K) = Rk

L = 51,500001 # (CLI/FSCAIE) » 5040

ALINE(L) = AGT

PLS
DASH
DASH
PLS
DASH
DASH
PLS

nunonnuwun

Hn

1A WRITE (6,1000) FLOPTII) rALINE

100q

20600

20

25

39

36og

12345

FOLMAT(1H rF10+2¢4Xe10141)
WRITE (b»2000)

FORMAT (LH+ e 1UXp 1M*r 99y r1He}

IF (N=1} 25020225

ALINE { 2) = BLMNK

ALINE { S0Y = BLNK

ALINE ( H2) = BLNK

ALINE (100} = BLMK

ALJHNE(L) = BLNK

ALINE Gy ) = uLiK

ALINE (U} = gLnK

ALTHEL 1} = poOT

ALIWEL 51) = (OT

ALJnE (101 = DOT

COLTINGE

WHITE (o23n00)

FOUMAT (LM +14Xe20(% 4, ,oatyst+r}
RETURN -

ENL
6TBYUL23456T8Y012345678001214567830123454,7890121456789012345678001234567830
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Table 6. (Concluded)

12345678y0123456 73901 23456780012 54567890123456T789012 4456 7890123456T78701234567890
SUBROUTINE CPLOTINFOLY NFPTSsFLDPTrArK,ReFSCALE » INDEXMAX» IEXPN
* JTICKS)
DIMENSTION FLUPTE200) rA12U0,1092),81200) ,ALINEC1DL) rSUMIZ)LINEC(LL)
REAL nNyMilnd
DATA BLNRAIH Z'U0T/LHe /e (HCMIT e JSLe L0 /LHL o LH2 » 1H3 ¢ LH% ¢ LHS ¢ 1HA
QM7 HBe IH e L0/ 0 USU {1}, IS, 3) /7 HV e (M LHT/ 2 QASHZ TH=/ s PLS/ 11t/
THIS SUBROQUTINE GENERATES A CoMPOSLITE LINE PRINTER PLOT OF THE EL-MENTS OF
THE ARRAY A AS FOLLOW. » nOTE 4 9 DIMENSIQ-eD AS  A(200rl0.2)
THIS SUSKOUTINE WILL PLoT Tk Ppli TS A{ALPHA(BrTArl) OR
ALALPHArGETAP2) AS DESCRIUWFD My yHE FOLLOWING. NPOLY PLOTTINS SYMROLS
ARE PLOTTED FuUR LACH vALUE ~F TiE ABSCIggAr FOR MFPTS FIELD PAINTS. ALSO
FOR EACH VALUE OF THE A,%CIsSA a »LOTTING SYMLOL REPREMTING THE CORRESPOND=-
ING LLE-ENT UF THE ARRAY B r wWe.ICH Id T:IS CASE REPRESENTS THE ALGEBRAIC
SUM OF THE rOLY  VALUCS FoR ALKRAY A IS ALSO PLOTTED.
FL,PT ELEMENTS ARE LIZTEL ALOCG THE ARSCISSA Ay THE ARRAY ELEMENTS OF
A AND ©  #nE PLOTTED ALO -6 THE OHOLNATE. HATCH MARKS ARE PLACED ALOMG
THE ABSCISLSa8 EVERY  ITICKS TH Pal,,Te FSCALE IS THE FULL SCALF LIMIT oF
THE PLOT. FSCALE = MaX & 10 *a IZXpo
N = ITICKS
WRITE (&95n0) 1EXPGrIE POy tAXeaAx
500 FORMAT L1H r17Xel1e990, L s/ v12 0 r="412,0X10% 47X 0t subXs v 4ty
1 I2¢*X10% /e FIELD POINT ', 3Xrpl("e *)e/r1Sxe2l (SHY ]
WRITE (orony}
60g FOKMAT L1H+r14Xe20( 4+, a0} ?+1)
DO 10 [ = 1r101
1o ALINECT) = LUNK
ALINEL 1) = DpOY
ALINE( 51) noT
ALINE(101) Dot
DO 4U 1. = 1+iFPTS
IF (ITICKS=h} 13r12+13

O0ONOOOnNONOON

12 N=z1

ALINEL 1) = PLS
ALINEL 2) = DASH
ALINEL S0} = DASH
ALINEL S1) = PLS
ALINED 52) = [ASH
ALINE{10U) = DASH
ALINE(101) = PLS
G0 TO 14

13 N =N+ 1
14 DO 20 g = 1riPOLY
L = S1.900n01 + (A(I+J,K}/FSCALE} * 50,0
Cx®2g AVE NUMPER OF THE ELEMET wulCH waS CHANGED FRO4w BLANK
LIneldy = L
C**3REPLACE 3LANK LINE ELEMEHT By CHaARACTER FoR DATA POINT.
2p ALINE(L) = wumld)
L = 51.500001 + (Z{I)/FSCALE) » 50.0
ALINE (L) = SumiINDEX)
C#*e, IS NOW = NPOULY + 1
LInECD) = L
WRITE(ar100w) FLDPTII) ALTAE
100p FOAMAT (1n fFL10-294Xr101A1)
WRITE (me20uU)}
2000 FOiMAT C(EH#r18X»1H?* 198 o LHt)
C**aFSTURE #LiIKS TO THOSE LINE FLEMFNTS WHICH WERE CHANGED
DO 30 = 1ra
M = LInE(L)
3n ALTNE () = uLNK
Ce*epESTOKE 0TS Ty THOSE LIC ELEMENTS WHICH MAKE Ups THE AXIS AMD M.Y HAVE
Co*s REEN CHAMGEDS
IF (N=1} 3Rr35r34
35 ALIME { 2) = HBLNX
ALIHE [ 50) = DLKNK
ALINE ( 52) = BLHK
ALINE (100) = BLNK
34 ALINEL 1} = poT
ALIMWEL 55} = DOT
ALIWE(10L} = pOT
4g CONTINYE
WRITE (wr3001)
3000 FOSMAT (LH rl8Xr20{ +e eat}rt+r)
RE TURH
Eni
123456789012 34567890123456783012345678901234547A90121456789012345678901234567890
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APPENDIX IV
PALEOMAGNETIC DATA COLLECTION AND REDUCTION

Samples from the Meriwether dike were collected and analyzed for
NRM (Natural Remanent Magnetization) by Doyle Watts of the Chio State
University. Thirteen cores were obtained from a single outérop of the
Meriwether dike 5.5 miles northeast of Greenville on Georgia State
Highway 362. In all, 26 one inch cylinders were cut from the cores.
The samples were analyzed for Natural Remanent Moment (no magnetic
cleaning) using a Schonstedt S§SMl Spinner Magnetometer. Direction and
magnitude of the NRM are given for each sample in Table 7. Sample
numbers are those used by Watts (personal communication) and the
letter A, B, or C fellowing the number Indicates the first, second, or
third cylinder cut from a core. Cores NW73174 through NW73182 were taken -
from the center portion of the dike and the reméining cores from the

chilled edges of the dike.



Table 7. .

The Meriwether Dike (Watts, Personal Communication)

Natural Remanent Moments of Cores Taken From

74

Ohio State Umiversity

Remanent Moment

Sample Number Magnitude Declination Inclination
NW73174B 0.00144 7.82 26.26
NW73175A 0.00144 2.98 28.54
NW73175B 0.00156 §8.86 35.49
NW731768B 0.00150 1.03 35.39
NW73177B 0,00150 21.69 27.86
W73177C 0.00151 18.31 35.96
NW73178B 0.00174 12.42 25.20
NW73178C 0.00168 13.94 26.29
NW73179B - 0.00152 18,10 22.61
NW73179C 0.00149 22.29 21.84
NW73180B 0.00173 10,08 26.39
NW73180C 0.00175 14.89 25.46
NW73180D 0.00170 12.01 27.20
NW73181B 0.00166 14.77 29.96
NW73182B 0.00162 16.20 23.21
Nw73182C 0.00153 19.51 25.58
NWw73183B C.00215 36.16 27.72
NW73183C 0.00220 36.84 31.15
NW73184B 0.00211 33.78 23.38
NW73184C 0.00173 30.42 16.23
NW73135B 0.00201 42 .87 27.96
NW73185C 0.001%93 46.15 27.09
NW73186R ¢.00220 42,11 32.70
NW73186C 0.00210 46,66 31.44
NW73187B 0.00212 49.75 30.89
NW73187C 0.00216 42.37 30.95
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