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INTRODUCTION

Analysis of earthquake and explosion generated Love and
Rayleigh mode surface u;ravea has contributed significantly to
the elucidation of the crust and upper mantle structure of the
earth. Although the dispersion of surface waves is determined
by the average properties of the crust and mantle over a large
depth range, sampling phase and group velocities of dispersed
wave trains at a variety of periods has revealed fundamental
gtructural differences between continents and oceans (Oliver,
1962). In addition, variations of observed continental surface
wave dispersion character have been correlated convincingly
with geological provinces (North, 1976; Goncz and Cleary, 1976;
Fix, 1975; Teng, 1974; Biswas and Knopoff, 1974; Adams, 1974;
Wu, 1972; James, 1971; Bolt and Niazi, 1964; Brune and Dorman,
1963; Brilliant and Ewing, 1954). Similar variations of oceanic
surface wave dispersion character were recognized before sea
floor spreading was introduced (Tarr, 1969; Sato and Santo, 1969;
Santo, 1966a, 1966b, 1962, 196la, 1961b, 1960; Papazachos,
1964; Brune and Major, 1962; Kovach, 1961; Shurbet, 1960;
Berckhemer, 1956; Oliver, Ewing and Press, 1955; Jardetsky
and Press, 1953; Wilson and Baykal, 1948), but without the plate

tectonics and ocean floor evolution concepts, a rational differ-



entiation of observed dispersion into provinces was elusive.

The fundamental discovery that the sea floor is created
at the ocean ridges and evolves both spatially and temporally
provided the key to a rational catagorization of the diverse
dispersion characteristics previously observed in the ocean
basins. The development of the ocean floor spreading frame-
work from marine magnetic anomalies and deep sea drillin g
has enabled a chronologically detailed mapping of the world's
oceans (Pitman, Larson, and Herron, 1974; Herron, Pitman
and Dewey, 1974; Cooper, Marlow and Scholl, 1976; Johnsoa,
Powell and Veevers, 1976). Equipped with this new information
on the age of the ocean floor, and with improved techniques of
dispersion analysis (Knopoff, 1972; Landisman, Dziewonski and
Sato, 1969), Forsyth (1976,1975), Yoshii (1975), Leeds (1975),
Leeds, Knopoff and Kausel (1974a,b) and Knopoff, Schlue and
Schwab (1970) have demonstrated the correlation between ocean
floor age and variations in both Love and Rayleigh dispersion
in the Pacific basins. Tﬁe research presented in this disser-
tation is an extension of the characterization of Rayleigh group
velocity dispersion in the ocecan basins.

The purpose of this research is to coastruct an empirical
model which can accurately predict Rayleigh group velocity dis-
persion characteristics for any path through the ocean basins.

Inversion of the predictive velocity model to obtain a specific



crust and upper mantle velocity structure is not intended.

The principal model assumption is that Rayleigh group
velocities are definable and constitute well-behaved functions
in the tectonic evolutionary context of sea floor spreading.
Global characterization of Rayleigh group velocities in a 5'° x
5° tectonics framework requires: first, a regionalized en-
coding of global tectonic units (e.g. Archean shield, 0-5 m.y.
old crust, etc.), second, an assignment of a characteristic
dispersion through each tectonic unit, and third, a merging of
the 5° x 5° encoded tectonics with the tectonic-specific group
velocities to obtain a global representation of the period-spe-
cific Rayleigh group velocity fields.

Discrete-period predicted group velocities then are com-
pared with moving window analyses of observed data for random
paths across ocean basins to test the accuracy of the model.
Model successes and failures are analyzed to determine possible
model deficiencies and potential improvements. The modeled
Rayleigh group velocity fields are compared with other geophy-
sical fields such as surface and mantle heat flow, topography,
gravity and sea floor spreading rates, for possible correlation.
Finally, suggestions >re made for revision of the modeling

technique to better fit the observed data.



CHAPTER 1

CONSTRUCTION OF THE GLOBAL RAYLEIGH GROUP VELOCITY
MATRIX

The Tectonic Matrix

A fundamental tectonic data matrix was created by dividing
the surface of the earth into a grid of 2592 5° x 5° elements
and encoding the tectonic information for each element derived
from maps and published research. Although this grid does not
yield elements of equivalent area (equatorial~ 308,715 kmz,
polar~ 13,478 kmz). it does provide a convenient system for
subsequent computational manipulation. FEach of the grid elements
is identified by the colatitude and east longitude coordinates of
the northeast corner of the element. The seventy-two triangu-
lar elements surrounding the north pole are identified by the
east longitude coordinates of their respective southeastern cor-
ners. Twelve continental and eight oceanic divisions were used
for the matrix encoding. These are: Archean shield, Protero-
zoic shield, Precambrian undeformed, early Paleozoic orogeny,
late Paleozoic orogeny, post-Precambrian undeformed, Meso-

zoic orogeny, Cenozoic folding, Cenozoic volcanics, intermontane



basin fill, Mesozoic volcanics, shelf sediments, anomaly 0-5,
anomaly 5-6, anomaly 6-13, anomaly 13-25, late Cretaceous
sea floor (63-100 m.y.), early Cretaceous sea floor (100-140
m.y.), Jurassic sea floor (older than 140 m.y.), island arcs.

The selection of these tectonic divisions is intended to
reflect the basic assumption that the thermal perturbations of
the crust and upper mantle are responsible for the observed
scatter of Rayleigh group velocities about the mean coatinental
and oceanic group velocity curves of Oliver (1962). Although
many of the tectonic divisions might be subdivided further for
specific regions, the selected larger scale designations could
be universally recognized and were deemed sufficient for this
global study.

The sources of the tectonic data are listed in table 1.
Where possible, detailed tectonic data are used to supplement
or to supersede older and/or more generalized data. The
Indian Ocean data of Johnson, Powell and Veevers (1976), super-
seded the data of McKenzie and Sclater (1971), for example.
This was the largest scale revision. More frequently, tectonic
revisions involved only oae or two element adjustments. The
tectonic data matrix is amendable as new data become available,
The latest update used in this study was March, 1976.

Generally, continental tectonic data are available in abund-



ance. Inaccessability (central Asia), or ice coverage (Greenland
and Antarctica) may preclude detailed analysis of some regions,
but a reasonable approximation of the tectonics could still be
effected. Significant gaps in the coverage of the ocean floor do
exist, however. Detailed tectonic data for the Arctic Ocean
Basin, for example, are sparse. In this case, a postulated
model for Arctic evolution proposed by Herron, Dewey and
Pitman (1974) was used to fill the gap. Similarly, gaps in the
ocean floor coverage in the equatorial Atlantic and Atlantic-
Indian Basin are problematic, In these instances, where no
direct data exist, tectonic patterns were inferred on the basis of
immediately adjacent element coverage and other tectonic infor-
mation such as seismicity and transform fault offsets. Finally,
the marginal basins often are poorly dated. The majority of
them, however, have decp sea drilling logs and/or subsequent
detailed studies to reduce the uncertainty of tectonic assignment.
These ill-defined ocean floor tectonics constitute the principal
weakness of this aspect of this study. Future improvements in
the data coverage should enhance the reliability of this analytic
tool,

Figure 1 illustrates the method of encoding the grid elements;
in this case an area in southeast Asia, Each 5° x 5° element

is inspected for the visually estimated percentage (to the nearest



Table 1 Sources of Tectonic Data

Continents

North America: Tectonic Map of North America (1969), United

States Geological Survey, scale 1:5,000,000 compiled by P. B.
King.
South America: Geologic Map of South America (1964), Com-

mission of the Geologic Map of the World, scale 1:5,000,000,
General coordinator A.R. Lamego; Tectonic Map of Brazil (1971),
Ministry of Mines and Energy, National Department of Mineral
Production, Brazil, scale 1:5,000,000, coordinator E,O, Ferreira.
Antarctica : Geologic Map of Antarctica (1971), American Geo-
graphical Society, scale 1,5,000,000, compiled by C. Craddock.
Africa: International Tectonic Map of Africa (1968), Association
of African Geologic Surveys and United Nations Educational Sci-
entific and Cultural Organization, scale 1:5,000,000, coordinator
G. Choubert.
Australia: Tectonic Map of Australia and New Guinea (1971),
Geological Society of Australia, scale 1:5,000,000, Sidney.
Europe and Asia : Tectonic Map of Eurasia (1966), Geologic
Institute of the Academy of Sciences of the U,5,5.R,, scale I:
5,000, 000, chief editor A.L, Yanshin,

Oceans

General: Magnetic Lineations of the Oceans (1974), Geologic
Society of America, compiled by W, C, Pitman III, R. L. Lar-
son, and E. M. Herron.

Arctic : Herron, E. M., J. F. Dewey, and W, C. Pitman III
(1974), 'Plate Tectonics Model for the Evolution of the Arctic’,
Geol. (2), p. 377-380.



Table 1 Sources of Tectonic Data continued

Indian: Johnson, B. D., C. Mca. Powell, and J. J. Veevers
(1976), 'Spreading History of the Eastern Indian Ocean and Greater
India's Northward Flight from Antarctica and Australia', Geol.
Soc. Amer. Bull. (87), p. 1560-1566.

Marginal Basins: Sclatar, J.G., U.G. Ritter, and F. S. Dixon

(1972), '‘Heat Flow in the Southwestern Pacific', Jour. Geophys. Res.

(77), p. 5697-5704.; Sclater, J.G, (1972),'Heat flow and Ele-
vation of the Marginal Basins of the Western Pacific', Jour. Geo-
phys. Res. (77), p. 5705-5719. ; Cooper, A,K,, M,S. Marlow,
and D.W. Scholl (1976),' Mesozoic Magnetic Lineations in the
Bearing Sea Marginal Basin', Jcur. Geophys. Res.(81), p. 1916-

1934,; Lawver, L. A., J. R, Curray, and D.,G. Moore (1975),'
Magnetics in the Adaman Sea and the Effect of High Sedimentation
Rates', E.O.S. (56), p.1064,; Packham, G.H., and D. A. Falvey
(1971), 'An Hypothesis for the Formation of Marginal Seas in the
Western Pacific', Tectonophys.(11), p. 79-110.; VanderVoo, R.,
F.J. Mauk, and R.B. French (1976), 'Permian Triassic Contin-

ental Configurations and the Origin of the Gulf of Mexico', Geol .
(3), p. 177-179.; Initial Reports of the Deep Sea Drilling Project

Volumes Prepared for the National Science Foundation under

Contract C-482.



10%) of the enclosed tectonic divisions. In this example, three
of the twenty tectonic divisions are present; shelf sediments 40
%, Mesozoic orogeny 30%, and post-Precambrian undeformed
platform 30%. Each of these divisions is assigned a percentage
of the total area of the scene and the weights are entered into
the tectonic matrix; all other tectonic divisions are assigned
weights of zero. The spatial distribution of the tectonic divisions
within the grid element is not included in the matrix. This
established a relative lower resolution limit o.f approximately
the dimensions of the element itself which is attainable using
this matrix. This is a linear limit of 550 kilometers and a

2
spatial limit of 3.08 x 105 km ,

It is possible that a particular path through a grid element
will sample only a portion of the enclosed tectonics, and therefore
the actual path segment velocity may not be represented ac-
curately by the tectonic-based 5° x 5° element mean velocity.
Since it is likely that a juxtaposition of two or more widely dis-
similar tectonic divisions will result in a mutual reequilibratioa
with time, the anomalous influence of the spatial aspect of the
tectonic divisions seems remote, except when dealing with most
recent tectono-thermal events. Similarly, if paths which are
much greater in length than 500 kilometers are chosen for analy-

sis, they will samplec and average element tectonic influence
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over many elements. The chance of fortuitous local spatial

distributions of tectonic divisions significantly perturbing re-
sults utilizing the tectonic matrix thus becomes less likely as
path length increases.

The encoded data of the 36 x 72 x 20 tectonic matrix are
displayed in a series of 20 colatitude by east longitude maps
in appendix I. The matrix itself is stored on computer cards
and on magnetic tape for easy amendment and access.

Utilization of the tectonic matrix to predict Rayleigh wave
. group velocities requires the assignment of a group velocity
dispersion characteristic to each of the tectonic divisions used
in the encoding. One such method is to determine the character-
istic dispersion empirically for a given area showing only one
tectonic division and assume that the characteristic is relatively
invariant.

Although this research is an examination of Rayleigh group
velocities across ocean basins, many of the seismograph sta-
tions are located at continental margins. Assignment of con-
tinental group velocities is required, therefore, to suppress an-
omalous cdge effects and unrealistic velocity gradients at
these boundaries. In addition, spherical harmonic analyses of
the predicted Rayleigh velocities are less meaningful when the

data set is incomplete., Thus, the assignment of 'average' coa-
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tinental Rayleigh group velocities to all twelve coatinental div-
isions is unreasonable. The velocity transition from ocean to
continent is significantly different for California versus New

Jerscy, for example. The group velocities for the twelve con-
tinental tectonic divisions are derived from published data. All
phage velocity data have been coaverted to group velocities us-

ing the standard formulation:

U=C -AdC/dA

with A the wavelength, U the group velocity, and C the phase velocity.

Frequently, group velocities assigned to a particular tec-
tonic division are the result of several independent investigations
throughout the world. Remarkably, the variations in Rayleigh
wave group velocities for a given tectonic division generally dif-
fer by less than 0.02 km/sec for the period range 20 through
100 seconds. Although additional analyses may result in twelve
distinct dispersion characteristics for these tectonic divisions,
only six could be differentiated from the current literature. The
Archean and Proterozoic shields were assigned the same vel-
ocities for the period range of 20 to 100 seconds based oa the
analyses of Brune and Dorman (1963) for the Canadian shield,
Bolt and Niazi (1964) for the Australian shields, Bhattacharya

(1974) for the Indian shield and Teng (1974) for the Asian shields.
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Similarly, the Precambrian and post-Precambrian platforms and
the shelf sediments were indistinguishable (Brilliant, 1954; Bolt
and Niazi, 1964; Ocal, 1965; Knopoff and Mal, 1967; Biswas

and Knopoff, 1974; Teng, 1974; Goacz, Hales and Muirhead, 1975;
Goncz and Cleary, 1976). Mesozoic orogeny zones were ass-
igned Rayleigh wave group velocities from the combined studies
of Alexander (1963), James (1971), Knopoff (1972), Biswas and
Knopoff (1974), Fix (1975), and North (1976). The intermontane
basin fill division velocities were derived from three studies of
the Basin and Range province of the western United States (Bis-
was and Knopoff, 1974; Braile, 1975; Keller, 1975). Cenozoic
folding and volcanics group velocity assignments are from
Knopoff (1972) and Biswas and Knopoff (1974). Finally, no data
for the divisions early Paleozoic orogeny, late Paleozoic orogeny
and Mesozoic volcanics could be found in the literature. Ac-
cordingly, these divisions were assigned mean continental group
velocities from Oliver (1962). A summary of the assigned coa-
tinental group velocities of the fundamental mode Rayleigh waves

for the period range 20 to 100 seconds is given in table 2,
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The Seismic Data Processing Technique

Data used to coastruct and to test the functional relatioaship
between sea floor age and group velocities were selected from
long period vertical component seismograms of WWSSN and HGLP
stations. Itek reproductions of the seismograms were digitized
at an interval of 0.0l inches which correspnads to 0.56 seconds.
The amplitude resolution of the digitized record is 0.06 mm.
The data, collected oa paper tape,then were reformatted to mag-
netic tape for subsequent computer processing. The length of
each digitized seismogram is variable, depending on the disper-
sive character of the original record. In general, the total
digitized record length is three times the length of the included
dispersed Rayleigh train. This assures an adequate data length
for the moving window analysis to be performed properly, and
prevents partial loss of visually-obscure low amplitude initial
group arrivals. One example of these digitized seismograms
is illustrated in figure 2. All seismograms used to test the
final model have been stored on magnetic tape (See appendix III).

Mapping of energy levels in a velocity versus logarithmic
period space is accomplished by performing a moving window
analysis (Landisman, Dziewonski and Sato, 1969) on each seis-

mogram. The arrival time of the pcak energy level of a wave
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packet gives the group velocity at that period when the data has
been corrected for instrumental group delay, All records were
analyzed using a cosine-squared window with length four times
the period of interest. The contoured energy le_vels resulting
from a moving window analysis of the seismogram in figure 2
are given in figure 3. Although the contoured dispersion an-
alyses have been corrected for-instrumental group delay, they
are not ocrrected for instrumental magnification characteristics,
Thus the greatest energy level nearly always corresponds to the
center frequency of the seismograph system. There is not a
great deal of significance to the exact amplitudes of the con-
tours, therefore. The significance of these plots lies in the
energy contour location and density in the velocity versus log-
arithmic-period space. The apparent reduction of resolution at
longer periods in many of these plots is partly a characteristic
of the cosine-squared window and partly a data defect. Canitez
(1977) has overcome this problem in a few cases by using a
sine-chirp filter. In his study, Canitez compared the two fil-
tering techniques and has shown that even though the coatours
broaden at loager periods with a cosine-squared window, a line
connecting the period-specific energy maxima is located at the

same velocities as those velocities resolved by the sine-chirp

window,
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The uncertainty of locating the line joining the period-
specific energy maxi.ma is approximately 0.02 km/sec in the
best cases, but may be as large as 0,10 km/ sec at very poorly
resolved long (greater than 80 secouds) periods. Other sources

of error in velocity determination are discussed in the next

section.
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Error Analysis

In addition to the group velocity uncertainty caused by re-
solution difficulties of the moving window analysis, there are

several other possible sources of error which contribute to the

uncertainty of group velocity determinations. These are errors

and corrections related to source, receiver, or transmission
path. All errors are given in terms of velocity uncertainties
by assuming a mean epicentral distance of 4000 kilometers, and
a group velocity of 4.0 km/sec. Generally, smaller epicentral

distances are subject to larger errors than are larger epicentral

distances.
Errors due to Source
The determination of Rayleigh group velocities can be affected
by earthquake source parameters which affect either the cpicentral
distance or the travel time. These are mislocation of the epicenter,
incorrect assignment of origin time, and uncertainty of source
mechanism which affects the initial phase assignment. Other source
parameters such as fault length, rupture velocity and stress drop
are difficult to evaluate quantitatively but have insignificantly small
contribution to group velocity error at large cpicentral distance.
Knopoff and Schwab (1968) demonstrated that surface wave

velocity error resulting from misinterpretation of initial phase con-
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dition is maximized at short epicentral distance (less than 1000
kilometers), long periods (greater than 100 seconds) and with
focal mechanisms dipping 45° away from the receiver., Figure

4 (from Knopoff and Schwab, 196'8) illustrates these relative
effects for a complex earth model having a low velocity zone,
The maximum error over the period range 20 to 200 seconds
introduces a correction of 2,07 seconds in the apparent origin
time or a correction in group velocity at 4000 kilometers of ap-
proximately 0.008 km/sec. Since all paths used in this study
exceeded 2000 kilometers, the error introduced to the group vel-
ocity determination resulting from initial phase ambiguity is

negligible.

The incorrect assignment of the origin time and/or misloc-
ation of the epicenter are potentially the largest source of error.
Since the hypocenter location and origin time are produced as
solutions to a series of simultaneous equations in which the total
RMS residuals are minimized, there is a certain trade-off between
epicentral location and origin time errors, so the two error es-
timates are not truely independent. A comparison of solutions for
the same event done by NEIS and ISC frequently illustrate this
trade-off, particularly in regions where azimuthal contr;)l is limited.
The seriousness of these solution errors is dependent on the num-

ber and distribution of stations used to locate the event. Although
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precision estimates are published as part of the earthquake statistics
by both NEIS and ISC, these estimates frequently reflect local re-
sidual minimizations and not a more regional residual estimate. This
is a problem inherent t0 all epicenter location programs. An
Atlantic-Indian Ridge earthquake, for example, may be located with
an RMS spatial residual of ¥ 2 kilometers when in fact the location
is incorrect by more than a degree (John Derr, personnal com-
munication). An epicenter mislocation by 20 kilometers in the di-
rection of a station can result in a group velocity error of 0.02 km/sec
at 4000 kilometers distance. Random mislocation and origin time
errors for earthquakes from a given region will introduce scatter into
the data acquired at a given station, but will not distort the mean
dispersion curve. Systematic mislocation and origin time errors,
however, will yield apparent dispersion curves which are incorrect,.
Unfortunately, systematic mislocation error estimates for the entire
earth are not available and are usually discovered when analyses
appear to be radically incorrect.

Errors due to Receiver

A small time correction must be subtracted from the travel
time used to compute the velocities to account for the delay in re-
sponse of the seismograph system to a disturbance. The instrumental
phase response has been given by Hagiwara (1958) with subsequent

correctioh by Brune (1962) as:
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2 2
®. = arctan w? . wz + w? + 4hh (l-sz)w +w2 w
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where the typical seismograph parameters used in this investigation

are:
To = 27 /(uo = seismometer free period = 15 sec
Tg = 27 /w_ = galvanometer free period = 100 sec
ho = seismometer damping factor = 0.8
hg = galvanometer damping factor = 1.0
s = coupling factor = seis cpl * gal cpl = 0.0

The instrumental time delay for group velocity is the slope of
the instrumental phase delay curve. The relative magnification,
phase and group delays in seconds for this seismograph system
are given for periods from 10 to 300 seconds in table 3. The
size of this correction to the velocity is dependent on the per-
iod and the transit time or distance, but if the average epicentral
distance is 4000 kilometers, then the average group velocity cor-
rection at a period of 20 seconds is approximately 0.02 km/sec
and at a period of 100 seconds is approximately 0.07 km/sec.

The formulation to correct for instrumental response is built
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Seismograph Instrumental Correction WWSSN
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Table 3.
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into the moving window analysis program (Landisman, Dziewonski
and Sato, 1969) which was used to compute the dispersion curves
of this dissertation, Alldispersion curves have been corrected
for instrumental response.
Errors due to Transmission Path

Discrimination of tectonic-related group velocity variations
through ocean basins presupposes that other path-related velocity
perturbations can be isolated and removed from the observed
data. The effccts of horizontal refraction and ocean depth, in
fact, may obscure completely the actual group velocity variation
due to sea floor c¢volution. A basic assumption necessary for
the computation of the group velocities is that the surfacc‘ waves
travel a minimum distance (great circle) path. This assumption
is strictly correcct only when the medium is laterally homogene-
ous or when the great circle path is normal to the inhomogeneity
boundaries. In a medium with lateral structural variations, however,
it is possible that the least-time rather than least-distance path
is responsible for an arrival on a particular seismogram.
Generally the difference between the minimum-time and minimum -
distance pathSshould be a second order effect for group velocities,
since the higher velocity of the refracted path tends to be counter-
balanced by the increased path length, When the path difference
is significant, horizontal refraction cffects arc manifested as

multiple energy arrivals (Capon, 1970, 1971), beating (Pilant and
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Knopoff, 1964), or unusual amplitude fluctuations (McGarr, 1969).

A significant difference between a minimum-time and minimum-

distance path occurs when the velocity gradient normal to the

propagation path is large. High crustal and mantle velocity gradients

can occur in ocean basins normal to ridge axes (Forsyth, 1975),
proximal to unusual thermal perturbations (hot spots) (McGarr,

1969) and at continental margins (Capoa, 1970).
The gradient normal to a ridge axis is at a ‘'maximum during

the first fifteen million years of evolution and/or in basins where

the spreading rate is low. The percentage of the sea floor where

this can be a problem is relatively small, but may account for

some of the unusual Atlantic Ocean test results. The influence can

be reduced by selecting only paths nearly normal to the ridge

axes. If there is significant velocity anisotropy associated with

spreading directions (Bamford and Crampin, 1977; Fuchs, 1977;
Schlue and Knopoff, 1977, Forsyth, 1975), then this technique re-

solves only the velocities in that direction which may not be re-

presentative of a more generalized path. The simplest solution

to this problem is to avoid seismograms which are complicated by
symptomatic beating and unusual amplitude {luctuations.
McGarr (1969) similarly has demonstrated that surface waves

which have propagation paths ncar hot spots commonly exhibit

refractive focusing and defocusing effects, Although this is less of
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a spatial problem than are the ridge axes, it is a potential

problem when the station is located on such a perturbation,

for example KIP, or if the propagation path is aligned with

the perturbed zone. In general, the effects of these small

regions can be considered insignificant for all but the short-
est periods (less than 20 seconds), if the propagation paths

are chosen to avoid them.

Capon (1970) was able to show that surface waves can
undergo considerable refraction at continental margins. The
effect was at a maximum at LASA (Montana array) when the
waves approached the margin at relatively low angles. The
effect is negligible for coastal stations when the angle of ap-
proach is nearly ninety degrees.

In summary, the effects of horizontal refraction or de-
parture from a minimum-distance path are difficult to evaluate.
By selecting seismograms which exhibit few obvious multi-path
characteristics and avoiding paths which are likely to create
these effects, the combined horizontal refraction perturbations
to group velocities can be considered insignificant.

The influence of the water layer on Rayleigh wave disper-
sion through ocean basins is perhaps the most significant cor-
rection which must be applied to the raw data. It could be

argued that the increase in ocean depth with the thermal contrac -



30

tion of the crust and upper mantle is a correlative to the evol-
ution of the oceanic lithosphere structure (Sclater and Franche-
teau, 1970; Sclater, Crowe and Anderson, 1976). However, there
is significant scatter to the topography-age relationship, Failure
to correct for ocean depth along a defined path tends to obscure
rather than elucidate the continuous evolutionary aspect of the
oceanic crust and upper mantle,

Modeling the absolute effect of increasing ocean depth in
an evolving crust and upper mantle setting would be the prefer-
red condition. Without a firm understanding of the exact struc-
tural evolution, however, this model is not tractable, Assuming
a constant crust-upper mantle structure and varying only the
thickness of the water layer does permit an evaluation of the
relative influence of the water layer depth oa Rayleigh phase
and group velocity dispersion. To illustrate the effect of ocean
depth, fundamental-mode Rayleigh phase and group velocities
were calculated for seven ocean models. The basic crust and
mantle structure used throughout the calculations is given in
table 4. The models differ only in the thickness of the first
layer which was varied stepwise from zero through six kilo-
meters. The method of calculating phase and group velocity
data is that of Harkrider (1964). The results of these calcula-

tions are given in table 5. The influence of the ocean layer
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Oceanic Earth Model (Harkrider and Anderson)

Layer Thickness v A\ Rho
. P s
(kilometers) km/sec km/sec g/cm3

5.0 1.52 0.0 1,03
1.0 2.10 1.00 2.10
2,50 6.41 3.70 3.06
2.50 6.411 3,702 3.07
3.0 8.11 4,61 3.40
5.5 8.12 4,61 3.40
17.5 8.12 4.61 3.40
20.0 8.01 4,56 3.37
20.0 7.95 4,56 3.37
20,0 7.71 4.40 3.37
20.0 7.68 4,34 3.33
20,0 7.77 4,34 3.33
20.0 7.85 4,34 3.33
20.0 8.10 4.45 3.33
20,0 8.12 4,45 3.33
20.0 8.12 4,45 3.35
20,0 8.12 4,45 3.36
20,0 8.12 4.45 3.37
20.0 8.12 4,45 3,38
20.0 8.24 4,45 3.39
10,0 8.30 4.53 3.44
20.0 8.36 4,56 3.50
25,0 8.75 4.795 3.68
20.0 9.15 5.04 3.88
10,0 9.43 5,217 3.90
20.0 9.76 5.40 3.92
25.0 9,77 5.40 3.93
25,0 9.78 5.40 3.95
25.0 9.78 5.40 3.96
25,0 9.78 5.40 3.99

Table 4.
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on the phase and group velocities increases as the period de-
creases. Similarly, since group velocities arc more sensitive
to structural change than arc phase velocities, they are sig-
nificantly moru perturbed than arce the phase velocilics at cor-
responding periods. Table 6 lists the percentage corrcctions

to obscrved phase and group velocities necessary to eliminate
the water layer influence. The group velocity corrections which
must be added to the observed dispersion are also illustrated in
figure 5. The correction becomes extremely non-linear as the
period decrecases, requiring a corrcction as large as 28% for
deep occans at a period of 20 scconds. Generally, the correct-
ion is less than five percent or 0.02 km/scc, but this is sig-
nificant when the variation duc to tectonics is of the order of
10%.

Although Sclater and Franchetcau (1970) and Sclater, Bell
and Anderson (1971) demonstrated a  general increasc in
occan depth with increasce in age, the data scatter is sufficiently
large that a bulk bathymetry correction based simply on sca floor
age is not possible. For example, four late Crctaccous 'pure
path' group vclocity dispersion curves arc illustrated in figure
6. The Samoa-KIP and Alcutians-KIP great circle paths
traverse equivalent age sea floor. The Scotia-NAT path

is somewhat younger. These instrumentally-corrected dis-
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Table 5 Rayleigh fundamental mode phase and group

velocities of the Harkrider-Anderson ocean

model with increasing ocean depth.
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Ocean Depth in Kilometers
I ) 7 [] 3

perizd /e crﬁmu c_k:._nz_s_ggu el = T 7
20 0.3% 0,72 | 076 1,77 | 226 2,20 | $.95 S.74 | 3.09 11.0% | 542 28.62
25 0.27 0,59 | 0,57 3.26 | 0.9t 2445 | 1.0% 342 | 1.67 542 ) 2.69 9.1
» 0.22 0.6 | 048 095 | o022 1.8 | 1,00 2,39 |1.36 3.50 | 1.2 5.4
35 0.20 0.3 | 039 0.81 | 0.9 1.8 | 0.6 1.85° |12 2059 | 142 2.7
40 045 0.32 | 0,32 0,43 | 0.52 1.05 | 0.72 1.50 | 0.5% 2.06 | 1.17 2.7%
4s 0.15 0.20 | 0.0 0.% o.h _0.51 | 0.6 1.28 |o.82 .71 | 1.02 2.28
50 0.45 0.2k { 0,27 0.5 o.uz: 0.8 | 0.57 1.11 [0.7% 149 | 0.89 1.89
55 042 0.22 | 0.25 047 | 0.37 092 | 0.2 0.99 |0.67 1.1 | 0.82° 1.67
€0 0.42 0,20 | 0,25 0.42 ' 0.7 0.5% | 0,50 0.92 [o0.62 1.7 | 0.77 147
€5 0.2 0,20 | 0,22 040 | 0,35 0.62 | 0.47 €.85 | 0,59 1.07 | 0,72 1.10
20 0.42 0,20 [ 0,22 0,40 | 0,32 0.57 | 045 0.80 | 0.54 1.00 | 0.67 1.25
25 0.10 0.17 | 0,20 06.35 | 0.32 0.55 | 042 .0.7) | 0.c2 0.93 | 0.6 1.5
’ 8o 0.40 0415 | 0,20 0.3) | 0,30 0.50 | 040 0,68 1049 0.86 | 0,59 3.86
85 0.67 0.15 | 0.17 0.30 | 0,27 0.5 | 0.37 0.83 | 047 0.01 | 0.57 1.0
90 0.10 0.5 | 0,47 0,30 | 0,27 0,43 | 0,37 0.61 | 047 0.76 | 0.4 054
95‘ 0,07 0,13 | 0,47 0.28.] 0,25 0.41 [ 030 0,56 | 042 0.71 | 0,82 0.87
100 0,10 0,43 | 6,47 0,256 | 0,22 0,33 | 0.9% 0,5 | 042 0.67 | 0.52 o0.62
105 0.7 0.3 | 0.5 0.25 | 0,26 0.8 | 0.32 0.5t | 039 0.64 | 049 0.80
110 0,67 0.0 ] 017 0,23 [ 0,26 0.36 ] 0.32 0.9 {039 0.62 | 043 0.75

115 0.07 0.t0 | 0.15 0,21 | 0.22 0.0 | 0,29 0,47 | 0.7 0.5 048" 0,70
120 0.07 0,40 § 0.5 0.21 | 0,22 0.3 | 0,29 044 | 0.3 0.55 | 0.5 0.68

Table 6. Percent correction of observed Rayleigh phase and
group velocities required to suppress water layer
effects. All corrections are positive to observed
data, negative to predicted data.
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persion curves are quite similar but do show a considerable scatter
at periods greater than 75 seconds and at periods less than 30 sec-
onds. The average bathymetry for these chronologically similar

paths , however, differs by more than a kilometer. When these

data are path-corrected to zero ocean depth, indicated by the
asterisks on figure 6 , the scatter of the data decreases to sig-
nificantly less than one percent for the period range 20 to 80 secoads.
The velocity scatter at periods greater than 80 seconds does not
disappear, however, suggesting that there is a more deep seated
discrepancy in the structure of these three regions.

All observed Rayleigh group velocity dispersions used in this
dissertation have been corrected for mean great-circular path ocean
depth. It was assumed that a mean depth correction would ade-
quately represent a stepwise slowness correction, although this may
not be a valid assumption under the condition of rapidly varying
topography,

In summary, Rayleigh group velocity data, corrected for in-
strumental response and mean ocean depth, have a mean RMS
residual uncertainty of the order of 0,03 km/sec, The most sig-
nificant errors will be introduced by mislocation of the epicenter
and/or incorrect assignment of origin time. Awareness of potential
sources of horizontal refraction, and avoidance of clearly multi-
pathed seismograms is the best safeguard against misinterpreting

apparent group velocities as true group velocities.
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D etermination of the Group Velocity - Age Relationship

Rayleigh group velocity data used to create the group vel-
ocity versus age functions were derived from a combination of
published dispersion data and some new paths. Dispersion data
from the literature could be used only if they satisfied the fol-
lowing criteria: (1) the least-distance path had to be chronological-
ly identifiable in terms of magnetic anomalies and/or deep sea
drilling, and limited to a small deviation about the mean age to
insure 'pure path' properties; (2) the seismograms had to be re-
latively free of significant apparent mulit-path characteristics; (3)
the dispersion curves must be computed by a moving window-type
analysis which is clearly identifiable as instrumentally delay cor-
rected; and (4) the 'pure path' data created by matrix least-squares
reduction of mixed path data, such as those by Forsyth (1975),
had to have demoastrably stable solutions with clearly stated error
limits. A surprisingly small volume of data is available in the
literature which meet these criteria. Table 7 lists the published
dispersion analyses used in this study. Supplemental new analyses
were done to spot check the reliability of the published results
and to fill some age gaps. New analyses are listed in table 9.
All data compiled were corrected for instrumental and ocean
depth group delay.

Even though nearly all group velocity data used in the consgtruction

of the age-velocity functions are from the Pacific, where there



39

Table 7 Published Data Used to Construct the Group Velocity
Versus Age Relationship

Forsyth, D. W, (1975), The Early Structural Evolution and An-
isotropy of the Oceanic Mantle, Geophys. Jour.,43,103-162,

Kausel, E. G, (1972), Regionalization of the Lithosphere and
Asthenosphere of the Pacific Ocean, Ph.D. Thesis, Columbia

University, New York.

Knopoff, L., J. W. Schlue, and F. A, Schwab (1970), Phase
Velocities of Rayleigh Waves across the East Pacific Rise,

Tectonth!s. , 10, 321.

Kovach, R. L, and F. Press (1961), Rayleigh Wave Dispersion
and Crustal Structure in the Eastern Pacific and Indian Oceans,

Geophys. Jour., 4, 202,

Leeds, A. R., E. G. Kausel, and L. Knopoff (1974), Variations
of Rayleigh Wave Phase Velocities across the Pacific Ocean,
Sci., 186, 139,

Leeds, A. R. (1975), Lithospheric Thickness in the Western Pacific,
Phys. Earth and Planet. Int., 11, 61,

Santo, T. A, (1961), Division of the Southwest Pacific into Several
Regions in each of which Rayleigh Waves have the same Dis-
persive Character, Bull. Earthq. Res. Inst. , 39, 309.

Yoshii, T. (1975), Regionality of Group Velocities of Rayleigh
Waves in the Pacific and Thickening of the Plate, Ear. and
Planet. Sci. Lett., 25, 305,




40

is a rcasonable distribution of earthquakes and observatorics and
relatively wide isochronological sea floor segments, determination
of mean velocities for a given sea floor age is difficult because of
sampling bias in an anisotropic medium. The degree of seismic
velocity anisotropy in the Pacific has been estimated to be between
two and ten percent by several authors (Bamford and Crampin, 1977;
Fuchs, 1977; Schlue and Knopoff, 1977; Forsyth, 1975). Velocity
maxima are parallel with spreading directions and therefore they

are normal to sea floor isochrons. Coaversely, velocity minima are

parallel with ridge axes and therefore are parallel to sea floor isochrons.

Unless an isochronological segment of sea floor is sampled at
all azimuths, .thérefore. an apparent mean velocity will be biased by
the particular azimuth-dependent velocities used in the mean com-
putation. Forsyth (1975) determined mean surface wave velocities for
temporal-restricted sea floor segments less than 30 million years
old which are reclatively free of anisotropy sampling bias. These mean
results from the Nazca plate are used for the initial points on the
age-velocity functions. All other data points are subject to anisotropy
sampling bias which cannot be avoided for the majority of the Pacific
basins.

Assuming that the surface wave velocity anisotropy of 2 % de-
termined by Forsyth (1975) is representative, and that the anisotropy
is restricted to the low velocity zone (LVZ) as suggested by Schlue

and Knopoff (1977), it is possible to predict how spucific observations
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may be biased. In addition, since the vertical character of the LVZ
.is time-dependent, it should be possible to determine what specific
wave.pcriods have the highest probability of being affected. For
example, the apparent mean surface wave velocities for sea floor
(Nazca) older than 30 million years determined by Forsyth (1975)
should be biased toward higher than true mean velocities because
sampling must be restricted to paths nearly normal to the South
American coastline to avoid significant horizoutal refraction effects.
Similarly, 'pure path' observations in the older portions of the
Pacific (greater than 90 million years) are likely to be biased to-
ward lower than true mean velocities because of the selection of
paths which are subparallel to sea floor isochrons. In addition,
since the LVZ is wider,less well defined, with a deeperlid to the
LVZ than younger oceanic regions (Schlue and Knopoff, 1977), longer
periods are more likely to be affected than short periods. Without
absolute determination of the anisotropy correction necessary, how-
ever, it is not possible to make this correction to the data in advance.
Construction of functional relationships between sea floor age
and period-specific apparent mean group velocity was accomplished
by performing stepwise polynomial regressions on the data from
table 7 at periods from 30 to 100 seconds in increments of 10 seconds.
The results of these analyses are given in table 8 and figure 7.
Although the polynomial regressiors were able to fit the data with

a high degree of precision, the physical sense of these functions is



Table 8

Period Obs.No.

30

40

50

60

70

80

90

100

12

16

15

14

14

13

13

Polynom
Degree

3

42

Intercept and
Regress.Coeff,

0.3788

0.1099E-1
-0.1052E-3

0.3353KE-6

0.3678
0.2761E-1
-0,9043E-3
0.1387E-4
-0.941BE-7
0.2308E-9

0.3697

0.1086E-1
-0.1306E-3

0.8322E-6
-0.2121E-8

0.3640

0.1092 E-1
-0.9939E-4

0.3020kE-6

0.3623

0.9250E.2
-0.8034-4

0.2387E-6

0.3653
-0.4520E-2

0.6582E-3
-0.132612-4

0.9892E-7
-0.2521E-9

0,3647
-0,8755E-2

0.8861E-3
~0.1763E-4

0.1320E-6
-0,3382E-9

0.3639
-0,9914E-3

0.27161=-3
-0,393112-5

0.1466E-17

Variance

0.0074

0.00030

0.00083

0.00032

0.00056

0.00124

0,00197

0.00080

Fisher
F

76.4

140.5

65.1

206.1

102,2

20,2

9.8

13.9

Statistics for Polynomial Regression Ages 2.5 to 155 M.Y.
Conf.

99.5%

99.5%

99.5%

99.5%

99.5%

99.5%

97.5%

97.5%
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questionablc. The gencral trend of these functions is a smooth
'logarithmic-type' curve in which vclocity increascs with increasc
in age (30,50,60,70 second curves). Thae cause of the 40 sccoad
pzriod function aberrancy is unkaown, but presumcd lo be a samp-
ling problern since acither the 30 second aor the 50 sccond period
functions behave in this erratic fashioa. Although the cxcursions
are well within the bounds of a 1-2% anisotropy deviation, preferential
sampling of the anisotropic medium is not believed to be respoa-
sible for the fluctuatioas in tha: 40 second curve. On the other
hand, the 1.3% reduction in the velocities of the 80, 90, and 100
second period curves in the crustal age regioa of 90 through 120
millioa years is believed to be caused by anisotropy sampling bias.
All paths sampling sca floor in this age bracket are subparallel to
sea floor isochroas.

The temporal limits of the scven oceanic tectoanic divisions
(other than island arcs ) which are used in this study arc indicated
by the vertical lines on the age versus appareat mean group velocity
functions of figure 7 . A sct of mean appareat group velocities for
periods from 30 to 100 seconds is assigaced to cach tectonic divigion
by averaging the apparent velocitics within the division limits. The
assigned appareat mean group velocitics for cach division are given
in table 2. Although there is a set of velocitics for a 20 sccoad

period, this function was too crratic to be coasidered meaningful,
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The Global Rayleigh Group Velocity Matrix

Apparent mean Rayleigh group velocities through each 5° x
5° geographic block are derived by summing the products of the
tectonic element percentages and the period-specific mean group

velocities assigned to each tectonic element; or in matrix notation:

_ n
R PRAL
i=1

where V is the period-specific mean group velocity matrix with
dimensions 8 x 36 x 72, T is the tectonic matrix with dimensions
20 x 36 x 72 and V is the period-specific, tectonic-specific mean

group velocity matrix with dimensions 8 x 20

The vaiues of the V matrix are given in appendix II indexed by
colatitude, east longitude, and period. The V and T matrices
together with 5° x 5° surface heat flow (Chapman and Pollack, 1975,b),
and mean topography have been stored on magnetic tape (see ap-
pendic III).

Eight Mercator conformal projections of the contoured mean
Rayleigh wave group velocities for the periods 30 through 100 sec-
onds were produced from the stored velocity matrix (Sece map pocket).
These maps are a convenient data display providing both a base for

nonautomatic 'ray tracing' testing of the model against observed data,
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and simple visual comparison of the predicted Rayleigh wave group

velocities with other geophysical data. The contour interval of the
30 and 60 second period maps is 0.10 km/sec. The remaining
‘maps are contoured at an interval of 0.05 km/sec. Each map
displays the velocity data from 75° north lititude to 75° south
latitude. There is a duplication of 65° east longit'ude through 105°
east longitude on the left and right hand margins, FEast longitudes
0°, 180°, and 270° and colatitudes 45°, 90°, and 135° provide a
reference framework on all maps,

A general discussion of the predicted Rayleigh group velocity
data and comparitive analysis with other geophysical observations

follows the section on model testing in chapter 2.



CHAPTER 2

TESTING OF THE RAYLEIGH GROUP VELOCITY PREDICTIVE
MODEL

Pacific Ocean Basins

Knopoif (1969) demonstrated that group travel times in inhomo-
geneous dispersive media are equivalent to {he sum of the group
velocity delays within each homogeneous path segment. Ray tracing
programs (North, 1976) which utilize this principle to determine
phase velocities automatically were not available for these analyses
in this dissertation; however, prediction of group velocity dispersion
character is possible by hand using the included coatour maps.

Generally, path segments limited by mapped successive velocity
contours are defined as homogeneous divisions and assigned velocities
equivalent to the mean of the bounding contours. Paths which cross
no mapped velocity contours are assigned velocities dependent on the
spatial configuration of the path within the contoured zone. Conatoured
areas with widths less than 1500 kilometers are assigned velocities
equivalent to the mean of the bounding contours. On the other hand,
contoured areas with widths exceeding 1500 kilometers, such as those
of the western Pacific, are roughly divided into three subregioas.
The two marginal segments are assigned velocities equivalent to
the nearest contour; the central segment is assigned a mean vel-

ocity. Thus, for example, a path subparallel to a 4.0 km/sec con-

47
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tour, located in a wide iso-velocity region, and having the majority
of its length within the one third proximal region w'ould be assigned
a velocity of 4.0 km/sec rather than a mean velocity.

In addition, implicit in these analyses is the assumption that
all paths are least-distance, and that the composite group velocity
along a given path is represented by the sum of the assigned seg-
ment group delays. Thus, by overlaying each of the eight Rayleigh
velocity contour maps with correctly scaled Mercator conformal
projections of least-distance paths, discrete-period, path-related
dispersion curves are computed by summing the product of path
segment group velocities and corresponding path length percentages
over the total path length.

The predicted dispersion curves are then corrected for mean
bathymetry by subtracting the percentages listed in table 2. These
bathymetry-corrected predicted group velocities are directly com-
parable with the instrumental-delay-corrected observ;ad group vel-
ocities which are determined for the same path by moving window
analysis,

Source parameters for earthquakes used in testing the Rayleigh
velocity prediction model are listed in table 9. All parameters
were taken from the International Seismological Center (ISC) bulle-
tin. Also listed in table 9 are the recording station codes and tape
identifl cation labels for retrieval of the digitized seismogram (see

apperidix 1II), The coordinates of all stations used in these analy-



Earthquakes ( Model Tests)

Date

Pacific Ocean

Jan.
Apr.
May
Jun.
Aug,
Octy

Oct.

Nov.
Jun.
Sep.
Nov.
Jun,
Dec.
May
Oct.

Nov.

08,
20,
24,
16,
22,
06,
31,

25,
13,
20,
oi,
20,
02,
09.
23,
09,

1968
1968
1968
1968
1968
1968
1968

1968
1969
1969
1969
1970
1970
1971
1974
1974

Indian Ocean

May 04,

Jun.

Jun.

0l,
25,

1970

1973
1974

Arctic Ocean

Jan. 28, 1967

Origin Time

21:54:20.8
12:25:10.1
14:06:24,2
23:04:54.7
14:00:06.8
08:47:02.0
09:06:36.4

18:36:52.3
08:48:28.3
15:26:41.5
11:08:24.3
07:19:51.4
15:54:19.,0
08:25:01.7
06:14:52.,1
12:59:49.8

18:53:21.0

07:22:57.,5
17:22:19.3

17:42:01,5
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Tabte

Latitude

14,80 S
15.68 S
40.93 N
39.83 N
53.01 N
14,73 S

1.20 N

5.05N
49.41 N
1.78 N
23.19 N
25,85 S
11,03 N
39.80 S
8.40 S
12,50 S

41,658

47,92 S
26.10S

52,40 N

9

Longitude

174,83
172.64
143.03
143,08
171.05
175.61
126,30

126 .77
155.54
101.03
107.99
177.29
163.41
104,80
154.03

w
w
E

0osEm

MmE® £ T BME

77.80 W

79.87 E

99.69
84.30

169.41

E
E

w

Station

KIP
KIP
AFIl
AF1
KIP
KIP

MAT
GuaAa

GUA
KIP
PEL
RAR
LON
KIP
WEL
LON
KIP

MUN
CHG

KOD
LEM

NOR

Tape Loc.

KIP41
KIP39
AFI29
AFI30
KIP99
KIP42

MATZ21
GUA21

GUA22
KIP13

LON20
KIP19

MUNS
CHGS8

KOD11
LEMI12

NOR25
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Earthquake ( Model Tests) Continued

Date Origin Time Latitude
North Atlantic Ocean

Jun. 19, 1970 14:25:22.0 15.34 N
Aug. 05, 1971 01:58:53.2 00.85 S
Jun, 12, 1974 16:25:47.6 10,56 N

South Atlantic QOcean

Nov. 29, 1970 06:01:18.6 11,67 S
Oct. 14, 1971 22:36:34.8 54.40 S
Apr. 07, 1973 12:22:49.3 58.50 S

Longitude

45.92 W
22,07 W
63.38 W

14,00 W
2,50 E
13.60 W

Station

TRN
AKU
TLO

NAT
NAT
SDB

Tape Loc.

TRN1
AKU3
TLO7

NAT2
NAT4
SDB5



Table 10
Station Code

AF1
AKU
CHG
GUA
KIP
KOD
LEM
LON
MAT
MUN
NAT
NOR
PEL
RAR
SDB
TLO
TRN
WEL

51

Seismograph Stations Utilized

Latitude

13.909 S
65,687 N
18.790 N
13,538 N
21.423 N
10.233 N

6.833S
46.750 N
35.542 N
31.975 S

5.117 8
81.600 N
33.144 S
21.213 S
14,792 S
39.860 N
10.600 N
41.286 S

Loagitude

171,777 W
18,107 W
98.977 E
144.912 E
158.015 W
77.467 E
107.617 E
121.810 W
138.209 E
116.207 E
35,033 W
16.683 W
70.685 W
159,773 W
13.572 E
4.015 W
61,402 W
174.768 E
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ses are listed in table 10.

Seventeen random paths were selected for the Pacific Ocean
basins, These paths, listed in table 9 and illustrated in figure 8,
collectively sample the Pacific basins in a non-preferential man-
ner with respect to tectonics, possible anisotropy, and bathymetry.
Rayleigh group velocities are predicted for each of these paths by
the previously discussed technique. These predicted dispersion
curves are compared with moving window analyses of path-equi-
valent observed dispersion curves in figures 9 through 20.

The six dispersion analyses of figure 9 are presented in a for-
mat unlike the subsequent comparative diagrams, to illustrate not
only the comparison of the model and observed data, but also the
comparison of this tectonic-based model with three other standard
ocean models. Observed data, uncorrected for bathymetry effects,
are illustrated by the open circles. Observed data, corrected
for bathymetry effects, are shown by the closed circles. Solid lines
represent dispersion analyses predicted by this model; dot-and-dash
lines represent dispersion analysis of the Harkrider-Anderson
ocean model (1964); dashed lines represent the dispersion analysis
of standard ocean model CIT 11A (Kanamori and Abe, 1968); and
dotted lines represent dispersion analysis of standard ocean model
8099 (Kanamori and Abe, 1968). Only in figure 9 is the bathy-
metry correction applied to the observed data. All other diagrams

have ‘the bathymetry correction applied to the predicted data to
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Figure 8,
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correctly locate it in the observed period versus group velocity
space.

Figure 9 clearly demonstrates the inadequacy of previous
fixed-structure ocean models to fit the Rayleigh group velocity
data. Although the Harkrider-Anderson model may fit Rayleigh
group velocity data for an old ocean basin (Figure 9, KIP1), with
relatively small residuals, the model fails significantly for a
younger oceanic region (Figure 9, PEL6). Similarly, fixed structure
models like CIT 11A and 8099 may yield small residuals over a
very limited spectral band, but fail to fit the observed data over
a broader spectrum. On the other hand, the tectonic-based model
has an implicitly evolving structure with time, albeit not explicitly
defined, which permits it to fit both old and young ocean crust and
mantle Rayleigh group velocities over a wide spectrum, This is
clearly apparent in figure 9.

The remaining dispersion analyses in this dissertation com-
pare the observed data to the tectonic-based model oaly. The ob-
served data is presented as energy contours in an instrumental-
group-delay-corrected group velocity versus log-period space. Al-
though the entire region is capable of bein contoured, oaly the most
significant energy regions are contoured to reduce unnecessary
cluttering of the diagrams. Depth-corrected predicted-mean-group
velocity data for the same great-circular path are presented as

solid circles., The diameter of the circle is approximately half
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the RMS uncertainty of 0.03 km/sec for the determinations. The
vertical bars extending from the mean velocities correspond to a
2% velocity uncertainty at 4.0 km/sec (0.08 km/sec). If the deg-
ree of surface wave velocity anisotropy in ocean basins does not
exceed 2%, as suggested by Forsyth (1975), then these error bars
should encompass the possible anisotropy-related scatter. Figur.e

10 through 20 illustrate the remaining Pacific Ocean tests.

Generally, the correspondence of the predicted and observed
dispersion data is remarkably high. A systematic overestimation
of the 30 and frequently 40 second period group velocity suggests
that the depth correction by mean ocean d'epth may not be adequate.
Alternatively, this could be a problem with the model, but without
performing a stepwise depth correction, the source of this error
is unknown. Excluding the Philippine plate tests momeatarily, the
greatest Pacific Ocean data misfit occurs with the May 24, 1968
earthquake recorded at station AFI (Figure 12). This path through
the oldest oceanic region would appareatly be better represented
by the Harkrider-Anderson model than the tectonic-based model.
The earthquake of June 16, 1968, on the other hand, also recorded
at station AFI (Figure 13) should have an identical dispersion
character, but it is more closely represented by the tectonic-based
model, Since the two events have nearly identical source para-
meters and digitized data lengths, the source of this variation

is unknown.
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Pacific Ocean Earthquake Apr. 20, 1968, 12:25:10.1, 15,68 S, 172.64 W

Recording Station KIP Epicentral distance 4397.0 kilometers.

Figure 11.
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Pacific Ocean Earthquake June 16, 1968, 23:04:54.7, 39.83 N, 143.18 E
Recording Station AFI Epicentral distance 7552.8 kilometers.

Figure 13.
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Dispersion curves for paths crossing the Philippine plate are ill-
ustrated in figures 15, 16, and 17. Two of the paths cross the
width of the plate, the third crosses the length (see figure 8,),
Although a predicted dispersion for these paths is derived, all
three moving window analyses of the observed data are severely
distorted. Energy contours at periods less than 40 seconds in-
dicate the presence of spectral 'holes' and the resolving kernal
at periods greater than 40 seconds is extremely broad, indicating
severe attenuation of longer period waves. Studies by deBremaecker
(1958), Hudson and Knopoff (1964), .Pilant, Knopoff, and Schwab
(1964), and Mal and Knopoff (1966) have shown that transmission
and reflection of Rayleigh waves at corners can cause gevere
distortion of observed arrivals. The junction of the Bonin and
Ryuku island arcs south of Honshu, Japan is an example of an
abrupt velocity contrast constituting a corner. The interior angle
formed by these two arc systems is approximately 50° to 60°,
with station MAT located near the apex ,exterior to the corner.
De Bremaecker(1958) has shown that transmission of Rayleigh waves
through a corner with interior angle of 55° to 60° is nearly at
a minimum. Forty % of the incident energy is reflected, 55%
converted to body waves, and only 5% of the incident energy is
transmitted through the corner. It seem reasonable, therefore,
that the combination of only 5% transmission and 55% reflection

into interfering waves would sum to yield the spectral holes and
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resolution difficulties of the October 31, 1968 earthquake, il-
lustrated in figure 15. The earthquakes recorded at station GUA
(figures 16, 17) display equivalent resolution problems. The in-
terior angle of the Mariana arc inflection is approximately 120°.
This is a second transmission-reflection critical point for Ray-
leigh waves (deBremaackor, 1958). Eighty % of incident Rayleigh
energy is converted to body phases, 15% is transmitted, and 5%
is reflected. In addigion, McGarr and Alsop (1967) have shown
that Rayleigh waves reflected from a vertical boundary, such as
the Mariana island arc subduction zone, can interfere with the
incident waves causing severe attenuation of the recorded signals.
The lack of resolution on the Philippine plate, therefore, appears
to be attributable to interference effects.

Indian Ocean Basin

Four paths across the Indian Ocean (figure 21.) have as-
sociated dispersion analyses illustrated in figures 22 through
25, Only the Rayleigh group velocity dispersion recorded at
MUN from the May 4, 1970. earthquake (figure 23) has small
residuals with respect to the model prediction. All other analyses
consistertiy predict group velocities approximately 0.10 km/sec
less than those actually observed. Although a consistent regional
mislocation error cannot entirely be ruled out as the cause of
this anomaly, the recording of the May 4, 1970 earthquake at

CHG (figure 22) and MUN (figure 23) suggests that the error is
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path related and not mislocation. Since the paths to CHG (fig-
ure 22), KOD ( figure 24 ) and LEM ( figure 25 ) sample re-
la.tiveily the same aged material ( Johnson, Powell, and Veevers,
1976), it is possible that the relatively consistent positive vel-
ocity offset of the observed data from the predicted velocities
is a result of incorrect age assignment., This is a relatively
old section of crust, however, and the misassignment of age
would have to be exti'eme to account for the magnitude of the
error. Similarly, the magnitude of this error is too large to
be the result of an incorrect depth correction. Further discus-
sion of this systematic Indian Ocean anomaly is deferred to the
next section.
Atlantic Ocean Basins

The three North Atlantic and three South Atlantic events (table
9) are illustrated in figure 26. The results of these analyses are
given in figures 27 through 29 for the North Atlantic, and figures 30
through 32 for the South Atlantic.

The recording of the June 19, 1970 earthquake at TRN (figure
27) appears to be plagued with interference effects. Analyses of
other mid-Atlantic ridge earthquakes recorded at TRN (Weidner, 1972)
also consistently display this resolution dificiency. Trinidad, like
MAT and GUA is located at the apex of a velocity structure corner
which is formed by the junction of the Antilles arc with South America,

The interior angle of this junction is approximately 120°, one of the
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Figure 26,
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Figure 32.
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critical corner angles for Rayleigh waves.

The other two analyses (figures 28, 29) are free of these
interference effects, The path for the August 5, 1971 earthquake
(figure 28 ) is subparallel to the mid-Atlantic ridge axis, where-
as the path for the June 12, 1974 earthquake (figure 29 ) is
subnormal to the axis. These events, like those previously
discussed for the Indian Ocean, display consistently underestimated-
predicted velocities. Since this occurs on paths both parallel
and normal to the isochronological divisions, it is unlikely that
lateral refraction effects can account for this discrepancy. Sim-
ilarly, since the error is relatively equivalent parallel and nor-
mal to the isochrons, it is unlikely that this is an anisotropy
effect. It is also unlikely that the earthquakes have been mis-
located because of the excellent station coverage. The dispersion
anomaly with respect to the predictive model is of the order of
0.10 to 0.20 km/sec. The possible cause of this North Atlantic
anomaly is also discussed in the next section.

The South Atlantic test paths (figure 26) have analyses il-
lustrated in figures 30, 31, and 32, The cause of the extremely
large error of figures 30 and 31 is not known. Exhaustive re-
evaluation of the parameters used in these analyses yielded no
apparent flaws. Both of the seismograms were recorded at

station NAT, and sampled the Brazil Basin. The dispersion
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analysis illustrated in figure 30 is from a path confined almost
entirely to the basin while the analysis illustrated in figure 31

is from a path only approximately 50% within the basin, Timing
errors due to source and/or receiver can be discounted for

both events because the P-wave travel times have only very small
residuals, Since neither of these analyses have any apparent
errors and because the path confined to the Brazil Basin exhibits
larger anomalies than does the path only partly within it, the
Brazil Basin is suspected as the source of these large velocity
discrepancies. In addition, this is the largest anomaly discovered

while testing the Rayleigh predictor model.

The final South Atlantic test (figure 32.) confirms the aber-
rancy of the previous NAT analyses. There is a small positive
deviation of the observed dispersion curve from the predicted
velocities by approximately 0.05 km/sec. Although this deviation
can be related to epicentral mislocation, since inadequate station
coatrol exists for the South Atlantic, it is believed that this
error, like the errors in the North Atlantic and Indian Oceans
is a real systematic departure from the prediction model. The
possible significance of this deviation is discussed in the next
gection.

One dispersion analysis is presented for the Arctic Ocean

(figure 33). The significant lack of long period energies, however,
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suggest that this p.ath is not free of significant interference
effects, so further analysis was not performed.

In summary, the tectonic-based Rayleigh group velocity
prediction model has been tested for the major ocean basins.
Although the model does not correct for possible anisotropy
effects, it accurately predicts path dispersive character for
group velocities having periods between 30 and 100 seconds for
the Pacific basins. Systematic positive velocity anomalies of
observed data with respect to predicted dispersion curves occur
for paths in the Indian, North Atlantic, and South Atlantic Oceans.
These anomalies are not apparently the result of sea floor age
assignment, incorrect ocean depth correction, anisotropy, or
departure from least-distance paths. The positive velocity an-
omaly is approximately 0.05 to 0.10 km/sec for the Indian and
South Atlantic Oceans and 0.10 to 0.20km/sec for the North
Atlantic. Insufficient data has been collected to determine if
the magnitude of the deviation is itself a time-dependent or

time-invariant function.
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Digscussion

Tests of the predictive Rayleigh group velocity model clearly
demonstrate that the first order variations in observed oceanic dis-
persion are related to sea floor age. There is a 10% increase in
group velocity of Rayleigh waves with a period of 40 seconds over
the span of 140 million years. Approximately 6% of this 10% increase
occurs within the first 30 million years. In comparison, there is
a 7% increase in group velocity of Rayleigh waves with a period of
90 seconds over the span of 140 million years, with only 3% of the 7%
increase occurring within the first 30 million years. In contrast,
the maximum Rayleigh group velocity variance introduced by changes
in thickness of the ocean layer is approximately 2% at 2 period of
40 seconds, being relatively less important at longer periods. The
world's oceans achieve their maximum mean depth within 80 million
years, half of this within the first 30 million years (figure 35).
Thus, the ocean depth corrections are nearly constant for Rayleigh
periods greater than 30 seconds in the ocean basins, The Rayleigh
group velocity variance introduced by anisotropy is also approximate-
ly 2 % with velocity maxima normal to spreading centers (Forsyth,
1975). If anisotropy is restricted to the low velocity zone (Schlue and
Knopoff, 1977) then the importance of the anisotropy correction decre-
ases with increasing period. Thus, although variable ocean depth and

anisotropy contribute to the observed group velocities, their role
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is relatively minor compared with the temporal evolution of the
sea floor. The systematic discrepancies between the observed
dispersion and the model in the North Atlantic, South Atlantic,
and Indian Oceans do suggest, however, that a simple age versus
velocity relationship may not be sufficient to predict Rayleigh
dispersion for all ocean basins,

An insufficient number of paths through the Atlantic basins
have been analyzed to ascertain the origin of the anomalous disper-
sive behavior. The observed deviations from the model are as-
sumed to be real and not the result of uncorrected systematic
errors since other workers (Weidner, 1975, 1972; Bravo and Udias,
1974; Taylor, 1972; Santo, 1966, 1962) have noted similar faster
velocities through the Atlantic than through the Pacific.

Variations in velocity structure, integrated by Rayleigh waves,
also are observable in travel times of body waves. Pn and Sn
guided waves, for example, are characteristic indicators of lower-
most crust Juppermost mantle velocities. Pn velocities have
been reported to vary from 7.4 km/sec along ridge axes to 8.3
to 8.4 km/sec in older oceanic regions (Nuttli, 1963), Similar
variations in Sn velocities have also been observed. Hart and
Press (1973) determined Sn velocity distributions for the Atlantic
Ocean to be 4.58f 0.02 km/sec for regions younger than fifty
million years, and 4.71;" 0.0l km/sec for regions older than

fifty million years. In contrast, Schlue and Knopoff (1977) have
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reported 2 maximum shear velocity of 4.65 km/sec for the older
regions of the Pacific. This suggests that the North Atlantic may be
characterized by Rayleigh velocities on the order of 0.05 km/sec
faster than those of the Pacific. This study, however, indicates the
North Atlantic is a least-a factor of three greater than this, and, if
the results of the Brazil Basin are correct, that basin is a factor of
eight greater than 0,05 km/sec. Unfortunately, poor global represent-
ation of Pn and Sn velocities precludes a more definitive assessment
of their correlation with the Rayleigh velocity model.

On the other hand, several geophysical fields are represented
adequately on a global scale to permit a more comprehensive com-
parison with the Rayleigh model. These fields include: surface
heat flow (Chapman and Pollack, 1975,b), mantle heat flow (Pollack
and Chapman, 1977,a), topography (Balmino, Lambeck, and Kaula,
1973), and gravity (Gaposchkin, 1974), Although a visual compari-
son of these contoured gcophysical data is often qualitatively eluc-
idating, comparison of coefficients from spherical harmonic analysis
of these complex fields is more quantitatively revealing.

Each of the 5° x 5° geophysical data sets can be represented

by spherical harmonic expansions of the form:

N n
Fip. o) 20 [Aumeostm®) + B sin(mo )] P (cos )

n=1 m=1
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where F is the particular field, 8 is the colatitude, ¢ is the
longitude, A and B are the coefficients of the expansion,
nm nm

and P is the fully-normalized associated Legendre functions
nm

such that:

27
sin

T
f [ [P (cos 8) (m¢ )]2 sinf df d¢ = 47
nm
cos
0 0

The spherical harmonic coefficients A and B in table 11 are
nm nm

calculated by numerical integration of:

A 2w 7 '
nm b / / cos(m¢o )
= F
47 (0 ¢) P (cos@)
Bnm 0 0 sin(m ¢ ) nm

to degree (n) and order (m) 12. Surface and mantle hcat flow coef-
ficients are in terms of me-Z, topography in meters, gravity in
milligals, and Raylcigh velocities in km sec

For purposcs of comparison, coefficients in table 11 are reduced
by mean-detrending anc scaled to the largest coefficient from order
4,0 through 12,12. The RMS values of these reduced coefficients

for cach order and number is given by:

— - 1
A -2\l B -3 \° -Ia
nm ) nm

— ] 4

A

B
max max _J
The reduced cocfficients from order and number 4,0 through 12,12
are then directly comparable (figures 36,37, 38,41, 42, 43) in jdentical-

ly scaled formats.
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Since the Rayleigh group velocity model is predicated on the
tectono-thermal evolution of crustal materials, both continental
and oceanic, it is expected that the model bears a strong resem-
blance to global heat flow. The degree 12 spherical harmonic
representation of the surface global heat flow field based entirely
on tectonic prediction (figure 34, top) and observed data sup-
plemented with predicted heat flow values (figure 34, bottom) have
been determined by Chapman and Pollack (1975,b). Generally,
regions of highest heat flow also tend to exhibit the lowest Rayleigh
group velocities and vice versa.

The resemblance of the surface heat flow field and the Rayleigh
velocity fields is substantiated by comparing figure 36 with figures
42 and 43. The general correspondence of both 50 and 90 second
Rayleigh velocity coefficients and the surface heat flow coefficients
from spherical harmonic analysis between order 4,0 and 12,12 is
quite remarkable. Prominant correspoading coefficient maxima
occur at : (4,3), (5,2), (5,4), (6,2), (8,1), (9,1), and (9,3). Prominant
corresponding coefficient minima occur at (4,1), (5,1), (5,3), (7,3),
(9,2), and (9,4). Although the 50 second Rayleigh velocity coef-
ficients are more prone to akterrancies with respect to the surface
heat flow coefficients than are the 90 second Rayleigh velocity
coefficients, the two samples of the global Rayleigh model clearly

illustrate the interdependence of the Rayleigh velocities and heat

flow.
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GLOBAL HEAT FLOW

Units: mW ni?

Figure 34,

Units: mW mi?

(botiom). Degres 12 spherical harmonic representation of global heat flow from observations
lemented by predictor.



Pollack and Chapman (1977,a) have proposed a mantle heat
flow model which is derived by removing crustal radioactive
heal con‘tributions from the surface heat flow values. The reduced
spherical harmonic coefficients for the mantle heat flow moadel are
illustrated in figure 3?7. Comparison of the surface heat flow
(figure 36) and mantle heat flow (figure 37) reduced spherical
harmonic coefficients reveals that the principal difference of the
two heat flow data sets is a reduction of amplitudes of the higher
order harmonics. The correlation of mantle heat flow coefficients
(figure 37) and the 90 second Rayleigh wave velocity coefficients
(figure 43) is quite convincing and indicates that the fundamental
variatic'ms of Rayleigh group velocities are of thermal origin.

Utilizing the oceanic geotherms of Pollack and Chapman (1977,b)
and the experimentally determined effects of temperature and
pressure on proposed mantle constituent minerale (Anderscn and
Sammis, 1970), P and S velocity- structure models were con-
structed for a variety of temperature conditions and petrology..
These models were then used to compute Rayleigh phase and group
velocities using the techniques of Harkrider (1964). No models

yielded Rayleigh velocities similar to those observed. This

suggests that either the velocity partial derivatives of Anderson
and Sammis cannot be extrapolated to actual mantle conditions, or
partial melting is the predominant effcct of temperature. The

latter condition is the preferred explanation. Unfortunately, ex-
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periments to determine the effects of partial melting at mantle temp-
eratures and pressures on seismic velocities have not been done.

It is intriguing‘to speculate that had the Rayleigh predictor been
tied more directly to heat flow rather than age, the North Atlantic
would probably seem less anomalous. Segments of ocean floor with
equivalent age of 10-20 million years in the Pacific and Atlantic dis-
play disparate heat flow values of 93 versus 73 me-Z, for example.
The discrepancies in heat flow values of equivalent age sea floor seg-
ments between the Pacific and Atlantic do decrease with increase in
age, so the Brazil Basin would remain an anomaly even in a heat flow
context. Chapman and Pollack (1975, a) have shown that incorrect
prediction of heat flow based on tectonics can occur in regions which
are being tectonically overprinted. It is believed, but not shown, that
these areas will also yield Rayleigh velocity anomalies with respect
to the model presented in this dissertation. In addition, since both
the heat flow analysis of Chapman and Pollack (1975,b) and the Ray-
leigh group velocity predictor, presented here, are integrated ef-
fects over a 5° x 5° area, perturbations like Hawaii tend to be sup-
pressed even though they may exhibit profound interference effects on
observed Rayleigh waves (McGarr, 1969).

The principal topographic relief of the sea floor has been
demonstrably related to temperature (Sclater and Francheteau,
1970), The 'normal' thermal aspect of the sea floor also is re-

lated to age, thus it is expected that the topography of the ocean
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basins, like heat flow, will bear a striking resemblance to the Ray-
leigh velocity predictor. The observed and computed relationship
of ocean depth and sea floor age (from Sclater, Anderson, and Bell
1971) is illustrated in figure 35. Generally, regions of elevated top-
ography exhibit low Rayleigh velocities and vice versa. The reduced
spherical harmonic coefficients from order and number 4,0 through
12, 12 for topography are illustrated in figure 38. Although many of
the principal maxima and minima discussed in the previous heat flow
analyses are also present in the topography coefficients, the degree
of correlation between the topography coefficients (figure 38) and the
Rayleigh velocity coefficients (figures 42, 43) are not as great as the
correlation with heat flow (figures 36,37). This suggests that many
elements of the topography are attributable to causes other than ther-
mal perturbations. Similarly, since complete relaxation of the thermal-
ly perturbed sea floor is accomplished in less than 80 million years
(over half in the first 30 millioa years) beyond which the Rayleigh
velocities are continually changing, it is not surprising that the
correlation fails at higher order spherical harmonic coefficients.
There is no indication in the topography that the Atlantic should
be different than the Pacific. All ocean basins appear to evolve
topographically in the same manner (Sclater, Anderson, and Bell
1971) as indicated in figure 35.

Gravity fields in the form of geoid heights (figure 39) and



39.

Figure
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SE 3 geoid height in meters calculated with respect 1o the best-litting cllipsoid, J = 1/298.256.
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gravity anomalies from the best fitting ellipsoid (figure 40) have

been computed for spherical harmonic coefficients through degree

and order i8 by Gaposchkin (1974). These coefficients through
degree and order 12,12 are listed in table 11, and are illustrated
in reduced form in figure 41. The s pherical harmonic coefficients
of the gravity field bear the least resemblance to the Rayleigh
velocity model of all the geophysical fields examined. The sixth
and nineth order coefficients bear the closest correlation of the
Rayleigh velocities and gravity fields. The interpretation to be
placed on inverse correlations in some portions of the spectrum
and direct correlations in other portions is questionable. Although
some of the gravity field is a reflection of the Rayleigh velocity
field, and therefore related to variations in the upper mantle at
depths less than 400 kilometers, many components of the spectrum
must be related to lateral inhomogeneities deeper than the Rayleigh
waves sample,

In summary, the Rayleigh velocity model yields spherical
harmonic coefficients which correlate well with similar coefficients
of surface heat flow, mantle heat flow, topography, and gravity.
The prominent coefficient amplitudes at 4,3 and 5,4 are obviously
related to the continent-ocean transition . Interpretation of the finer
structure of the spectra is less obvious. The high degrce of spectral

correlation between heat flow and the Rayleigh velocity model
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suggests that the variations in Rayleigh group velocities arce a
function of tempzrature. Of all the ﬁ(:lds; studied, the mantle huat
flow ficld has the greatest potential to explain the discrepancices
of the observed and predicted Rayleigh velocities in the Atlantic
and Indian Oceans.

The higher Rayleigh velocities of the Atlantic and Indian
Ozeans may be related to dynamic rather than stalic aspects of
sea floor spreading. Spreading rates about instantincous poles of
rotation, which indicate relative differcential plate motioas, have
beea cornputed by LePichon (1968) , Pitmauw and Talwani (1972) and
others. Beciuse these rotation poles are not spatially or temaporally
fized, assignrent of relative spreading rabes for given arcas is
quite involved., Gross approximations of spreading rates for the
various ocexn basins arce; 7.0-9.0 crn/yr-Pacilic, 4.0-5.0 crn/yr-
South Atlantic and Indian, 2.0-3.0 cm/yr-North Atlantic, and
1.0-2.0 crm/yr-Arctic. Two dimensional modeling of thermat
profiles derived from sea floor spreading at rates between 1.0 and
8.0 crn/yr (Bottinga, 1974) have not revealed significant differcaces
in thermal profile evolution for subocecanic lithosplicere, however.
This thermal rmodelling technique, however, may not reflect the
actual situztion becausce of incorrect assumptioas. Boltinga assumes
# coastant plate thickaess and invariant theremal input at the base

of the lithosphere, for exaraple; in fact, ncither of these asswuaptioas
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may be correct. If the spreading rate is a function of sublithos-

pheric thermal flux, then it is possible that the oceanic gecotharms

in the Atlantic and Pacific may be quite differeat without affecting
the observed thermal flux. In addition to a lower spreading rate,
the Atlantic has been characterized by proximity to thick cold
coatinental lithosphere throughout its evolution, while the Pacific
has remained oceanic. Possibly by a thermal refraction effect,
then, the Atlantic geotherms have been significantly altered from
those of the Pacific. This would be most pronounced in the older
portions of the Atlantic basins nearest the contineants , and may

account for the Brazil Basin anomaly.

In summary, a functional relationship between sea floor age
and Rayleigh group velocity for periods from 30 to 100 seconds
has bcen derived. Applications of a predictive model based oa
this functional relationship accurately model observed Rayleigh group
velocity dispersion for paths in the Pacific. Application of the
model in the Atlantic and Indian Oceans yields systematic positive
anomalies, however. The model correlates well with Pn and Sn
velocities, oceanic heat flux, and topography, It correlates less well
with geoid heights or gravity anomalies.

The increase in Rayleigh group velocities (approximately 10%)
with increase in sea floor age is believed to bc cntirely of thermal
origin. The observed discrepancies of Atlantic and Indian Ocean

data also arc belicved to be of thermal origin and may be related
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to the cause of spreading rate variation. The cause of the very
fast observed Rayleigh velocities through the Brazil Basin could
not be determined and deserves further study. The principal de-
ficiency of the model is the exclusion of known anisotropic ef-
fects. The precision of the model could be significantly improved
if stepwise ocean depth and anisotropy corrections were made
along each path of interest. Utilization of ray tracing programs
would also improve the precision, permit horizontal refract-

ion analyses and reduce the time required to apply the model

to additional paths.
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Appendix II

Mean 5° x 5° Rayleigh group velocity matrix
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PIERENT LOCATION YELOCITY IM KILONETERS/SEC FOR OESIGNATED PERIODS (SEC)
COLAT E. LONG 20 30 40 50 60 70 40 90 100
0 0 8.096 4,072 4.033 3,97) 3.933 3.A76 3.869 J.80u4 3.776
0 S 3,998 4,054 4,016 3.955 3.914% 3.859 1.851 3.791 3765
0 10 3.982 4,035 13.999 3.937 3.895 3.862 1.81) 3.7719 3.75)
0 15 3.967 4,017 3.982 31,919 1,476 3.828 3.815 3.766 3.742
0 20 3.935 3.931 3.948 3.88) 3.838 1.790 13.778 3.741 3.720
0 25 3.9 3,931 3.948 3.883 3.438 3,790 13.774 3,741 3. 720
0 30 3.915 3.9A1 J3.948 3.883 J.438 3.790 3.778 3.741 3,720
0 35 3.935 3.941 3.9u48 3.883 3.338 13,790 13.778 3.747 3.720
0 a0 3.959 4,007 3.975 3.911 J.d6A8 3.816 13.805 3.761 13.738
0 45 3.959 4,007 3.375 3.911 13.868 3.816 13.d35 3,761 3.738
0 50 3.94) 3.949 3,958 3,893 3,949 3.799 13.707 23.749 3.726
0 55 3.943 1.9A89 3.958 3.893 3.4949 3,799 3,787 3I.749 3.726
0 60 3.927 13,970 3.941 3.875 3.830 3,782 13.768 3.736 1.715
0 €5 3.927 3,970 3.941 3.875 23.830 3,782 1.768 2.73 3. 715
0 70 3.927 1970 3.941 3.875 3.830 J.782 J.764 3.7% 3.715
0 15 3.927 3.970 3.941 3.375 3.830 13.782 3.768 3.736 3.715
0 80 3.927 3.970 3.941 3.875 3.830 3.7d92 3.768 J.736 3.715
0 a5 3.927 3.970 3.94¢% 3.875 3.830 3.782 3.763 3.736 3.715
0 90 3,911 3,958 3.920 3.d55 3.808 3.764 13,751 3.72 3.702
0 95 3.91% 3.954 3.92¢ 3.855 13.808 3.764 13.75%1 3.721 3,702
0 100 . 3.943 3.989 3.958 3.893 3.849 3.799 3.787 3.749 3.726
0 105 3.943 3.989 3.958 3.893 3.8¢9 3.799 3.787 3.749 3.726
0 110 3.982 4,035 3.999 3.937 23.895 3.842 3.833 13.779 3.753
0 115 3.982 4.035 3.99% 3.337 3.895 3.842 3.833 3.7719 131753
0 120 %.022 4.082 &.039 3.981 3.941 3.884 3,879 3.808 13.79%
0 125 %.038 4.103 &.053 3.998 3.958 3.900 13.6898 3.818 3.790
0 130 %.038 4,103 4.053 3.998 3,958 3.900 1.8%98 3.818 3, 790
0 135 8,018 4,103 4.053 3.998 3.958 3.900 13.898 1.6 3.790
0 140 9.038 6.103 .053 3.998 3.958 3.900 3.498 3.818 13.790
0 145 2.650 J.30C 3.620 3.740 3.880 3.950 3.960 3,970 3.950
0 150 2.650 3,300 3.620 3,740 3.980 1.950 3.960 3.970 3.950
0 155 2.650 3.300 3.620 3.740 3,880 13,950 J3.960 1.270 3.950
0 160 2.650 3.390 3,620 3.740 3.8680 3,950 3.960 3.970 3,950
0 165 2.799 3.386 3.669 3.773 3.49¢ 3.952 3.955 3.958 1.938
0 170 3.84% 1,988 &.014 4.002 3.992 3.964 3.922 .31 3,852
1} 175 3.86% 3,998 4,018 4.002 3.992 3.964 3.922 3,970 1.852
0 180 3.998 4.076 6.064 4.035 6.006 3,966 13.913 I.d866 3.840
0 185 3.99 4,074 4,064 6,035 4.006 13.966 3.918 J.966 3.8130
0 190 3.973 4.063 4,052 4,021 3.99¢ J3.953 3.915 3.859 1.8113
0 195 3.97) 4.063 4.052 4.021 3.99¢ 3.953 J.915 1.859 1,813
0 200 3.973 4.06) 4.052 4.021 3.99¢ 3.953 3.9315 I.859 1.813
0 205 3.973 4.06) &.052 &.027 3.998 3.95) J.915 1.859 3.81)
0 210 3.98) 4.068 6,058 4,028 u.000 3.959 J).916 3.086) 3.816
0 215 3.983 4.068 &.050 4,028 4,000 3.959 23.916 3,863 1.836
0 220 q.143 8,160 4.11) 4.068 4,020 3.9680 3.913 3.855 13.828
0 225 8.943 4,160 4,113 4.068 4,020 3.968 3.913 3.855 13.828
0 230 3.952 4.051 8.080 &,007 3.981 3.939 3.912 '3.4952 13.825
0 235 3.9%2 4,051 4.040 4.007 3.981 1.939 J.912 3.852 13.825
0 240 3.952 4,051 8,040 4.C07 3.981 3.939 3.912 3.852 13.825
0 245 3.952 4,051 6,040 6.007 3.981 3,939 13.912 3.8%2 3.825
0 250 3.952 4,051 4,040 4.007 3.9817 3.939 J.912 3.852 3.825
0 255 1.952 4,051 &,040 &,007 3.981 1.9)9 13.912 3.8%2 3.82%
0 260 3.952 4.051 &.040 6.007 3.981 2,939 1.912 3,852 1.825
0 265 3.952 4.051 4,040 4.007 3,991 3,939 3.912 1,852 3.325
0 270 3.952 4.051 &.,040 4,007 3.981 3.939 3.912 1.852 13.825
0 275 3.952 4.051 &.0640 4&.007 J3.981 3,939 13.912 JI.A52 23,825
0 280 2.799 3,386 3.669 3.773 3.89% 3,952 3.955 3.958 3.938
0 285 2.650 23,300 3.620 3,740 3.880 3.950 3.960 3.970 3.950
0 290 2.650 3,300 3.620 3.740 2J.880 3.950 J.960 3.970 1J.950
0 295 2.789 3,380. 13.66) 3,766 3.880 1.945 3.954 1.955 1J,938
0 300 3.760 3,942 3.966 3,946 3.942 3.910 3.910 3.8u48 I.822
0 305 4,08 4,103 &.0%) 13.998 3.958 3.900 3.898 3.818 13.790
0 310 8,038 4,103 4,053 13.798 ).958 J.900 3.898 ).818 21.790
0 315 4,038 4,10) &,053 13.998 3.958 3,900 2J.898 J1.818 3.790
0 320 4.030 4,10) 4,053 3,999 J.9586 13,900 13.898 J.818 1.790
0 325 4,038 4.103 &,0%) ).498 3.958 3.900 3.098 3.818 1.790
0 330 4.038 4.10) 4,053 3.998 3,958 J.900 J3.u98 13.818 3.790
0 335 4,038 4,103 &.053 J.493 ).998 )3.900 3.898 .81 1790
0 Juo0 9,08 4,10) 4,053 3,998 3.956 1.900 3I.u98 3.818 J3.790
0 345 8,039 4,103 ®.05) .99y 3.958 3.900 J.u98 J3.818 1.790
0 350 4,038 4,103 4.053 3,998 J3.958 J.900 J.898 ).d18 3.7%0
0 355 4,030 4.09) 4,046 3.990 J.950 3,892 J.888 2,813 )J,785
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ELPAENT LOCATION VELOCITY IN KILOAZTERS/SEC FOR DESIGNATED PERIODS (SEC)

COLAT E. LONG 20 3o 40 50 60 70 80 90 100
$ 0 3.265 1.610 3,751 3.779 3.824 3,839 13.837 3.831 1.81s
S 5 3.265 3.610 3.75% 3.779 J.82u 3.839 3.837 3.431 3. 814
5 10 3,328 3.691 3,823 1.d452 3.902 3.909 3.910 3.884 13.861
- 15 3.328 3.691 13,823 3.452 13.902 3.709 J.910 3.88¢ 3.6861
5 20 3.205 3.621 3.793 J.38) 3.911 3,930 1.935 I.909 13.886
5 25 3,205 3.621 3.793 3.s4) 3.911 3.930 3,935 13.909 3.8A6
£ 30 3.205 3.621 3.793 3.343 3,911 3,930 3.935 3.909 3.886
5 35 3.205 3.621 3.793 3.84) 3.911 3.930 3.935 13.909 3.686
5 40 3.066 3.541 3,750 3.8517 3.903 3.935 13.941 3.92¢ 3,902
S a5 3.066 3.541 3.750 3.317 3.903 3.935 3,941 3.92¢ 3.902
5 50 3.066 3.541 3.750 3.817 3,903 3.935 3.9¢1 3.924 3,902
S 5% 3,066 3.531 3,750 3.817 3.903 3.935 3.941 3.924 1.902
5 60 2.928 3.461 3,707 3.792 13.896 3.94C 3.998 3,940 I.918
5 65 2.928 ).461 1,707 3.792 3,896 3,940 3.948 3.940 3.918
5 70 2.928 3.461 3.707 3.792 3.846 3.940 .98 I.940 3.910
S 75 2.928 J.u61 3,707 3.792 3,896 3.940 3.948 3.940 3.918
5 a0 2.928 3.461 3.707 3.792 3.896 3,940 3.948 3,940 3.918
$ 85 2.928 3.461 3,707 3.792 3.89% 3.940 3,938 I.940 3.918
5 90 3.058 3,531 3.743 3.309 13.895 13.927 3.932 3.920 13,897
S 95 3.053 3,531 3.783 3.809 3.895 3,927 2.932 3.920 13,897
S 100 3.189 3.601 3,780 13.d27 3.895 3.914 3,916 3.900 1.877
S 105 3.189 3,601 3.780 3.827 3.895 23.91¢ J.916 3.900 13.877
S 110 3.451 3,743 3.849 3.460 23.831 3.847 3.895 13.857 3.83)
5 115 3.705 3,875 3.912 3.885 3,879 3.852 J.645 3,809 3,785
5 120 3,935 3.981 3.9u8 3.383 13.838 1.790 2.778 3.781 3.720
5 125 3.9911 3,952 3.924 3.857 3.811 3,765 3.750 3,724 3.7G4
S 130 3.880 23.920 3.883 3.918 3.768 1.728 JI.715 3.633 I.678
-] 135 3.896 3.936 3,903 23.337 3.789 3.7¢6 3.733 13.709 13.69%
$ 140 4,022 4.082 4.039 3.98% 3,941 3,884 J3.879 1.408 3.781
$ 185 3,384 3,701 3.836 3.869 3,919 3J.925 J.929 3.89%% 1,870
5 150 2.650 3,300 3.62C J.740 1.880 3.950 3.960 J.970 3.950
S 155 3.247 3.644 3,817 23.871 3,936 3.957 3.981 13.924 I.900
$ 160 3.844 3,948 4,014 4.002 3.992 3.964 J.922 3.878 1.852
S 165 8.%43 8.160 4.113 &,068 4,020 3.968 3,913 3,855 1.828
3 170 4,163 4,160 4.19) 4.068 4,020 3.968 3.913 3.855 ).828
S 175 N.%43 4,160 &.19) 4,068 4,020 3.968 1.913 3.855 13.828
S 180 5,059 4,114 4,065 4.012 3.970 3.91% 23,91 3.825 3,796
S 185 §.090 &.131 4,083 4.93) 13,989 3.934 3.905 I.8)6 3.809
S 190 4,191 6.14) 4.095 4.047 4,001 3.948 3,908 3.8u4 3.817
5 195 . 9111 &, 18] &.095 4,087 4,001 3.948 3,908 J.844 3,817
5 200 4.122 4,149 &.101 ©.054 4,008 3.954 3.910 3.848 13,820
-$ 205 4.122 %.149 4,107° 4,054« 4,008 J.954 J.91C J.848 .820
) 210 9.132 4.154 4.107 4.061 4.0%¢ 3,961 3.911 ).851 13.828
9 215 4.132 4,158 &.1C7 64.061 &.0% 3,961 3,911 3,851 J.824
$ 220 4.%43 4,160 &.113 &,068 4,020 3.968 3.913 3.a355 13.828
5 225 §.74) 4,160 ®.113 4,068 &.020 3.968 J3.913 3,855 DI.628
S 230 8.14) 4.160 &.113 &.268 4.020 13.968 3.91) 2,855 ).028
S 235 4.94) u.16C 4,113 08.068 4,020 1.968 3,973 3.85% 13.628
$ 260 4,143 4,160 4,113 4,068 &.020 3.968 3.91) 3.855 3.828
) 245 4,143 4,160 4,113 4,068 4.020 J.968 3.91) 3,855 3.828
% 250 3.695 3.902 3.965 3.970 3.978 1.963 3.927 3.849 J.865
S 25% 2.949 3.472 3.719 3,006 3.900 J.954 3,951 3.947 3.926
] 260 2.840 3,300 23.635 13,766 3,8A0 3.926 3.932 3.9¢0 3.920
S 265 2.790 3,300 3,632 3.7%6 3,856 3.962 3.90¢ 3.910 I.890
5 270 2.860 3.320 3J.648 3.754 J.812 3.8u4 .,8492 J.846 3,820
S 275 2,895 13,320 J.651 3.756 J.B06 1.832 3,428 3.83% 13,605
5 280 2.930 3.310 3.699 J.767 3.8%6 3,837 13.831 3.8)) J.010
S 285 2.895 1.310 3.646 3,763 3.822 3.A49 3,845 3.Huh 3.0825
S 290 3.039 3.38¢ 3.684 3.796 1.656 J1.873 J.H70 3.865 1.B44
5 295 3.050 3,390 23.6804 13.902 J.886 3.909 3.912 3.910 ).889
3 300 3.125 3. 47) 3,727 .83 3.921 3.943 3,948 3.916 .92
S 305 3.030 J.496 3.696 3,842 13,947 3.978 3.982 3,971 3,946
S 30 3.107 J.a26 3.707 J.d66 3,960 1.981 3.982 3.969 3.940
S 315 2.970 3.360 3.66% 3,854 3.967 4.001 4.002 3.995 J.96%5
H 320 2.970 3.)60 3.669 3.854 3.967 4.001 4.002 3.995 3.965
S 32% 2.968 3,348 3.664 3,840 13,952 3.986 I.988 3.9u¢ 1. 956
S 330 2.966 3,336 13.659 3.826 23.937 3.971 3,926 3,97} 13947
S 33% 2.830 3,300 3.635 3.762 1,860 3.902 3.93% 3,910 ).890
S Jag 3.30¢ J3.650 13,802 13.A2) 13,077 13.8h5 J.481 3,870 ).B46
) Jus 3.950 &.000 3,995 3,915 3.875 3.820 1.803 J.770 3.743
% 350 3.880 3.920 3.883 3.818 3,768 3.728 J.715 3.69) 3.678
-] 355 3.880 3 120 23.80) 3.8%8 13,768 3.728 J.715 3.693 1.670
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ELERENT LOCATION VELOCITY IN KILOMETERS/SEC FOR DESIGNATED PERIODS (SIC)
COLAT F. LONG 20 3o 40 50 60 70 80 90 100
10 0 3.958 4,000 3.985 3.915 3.875 J3.820 3.803 J3.770 3.703
10 5 4,038 G,103 u.05) 3.998 3,958 J3.900 3.898 3.818 3 790
10 10 2.650 3.300 3.62C 3.74C 3.880 3.950 1.96C0 3.970 3.950
10 15 2.650 3.300 3.62C¢ 3,740 3480 3.95¢ 23.960 3.970 I.950
10 20 2.650 3.300 3,620 3.740 3.880 3.950 3.960 23.970 3. 950
10 25 2.650 13.300 3.62C 3.740 3,800 3.950 13,960 3.970 1950
10 30 2.650 3.300 13.620 3.740 3.8H0 3,950 3.960 3.970 2. 950
10 3% 2.650 3.300 3,620 J.740 3.880 3.95C 3.96( 3.97C 3. 950
10 a0 2.650 3.300 3.620 3.740 3.8A0 3.950 3.960 3.970 3,950
10 45 2.650 3.300 3.620 3.760 3.880 3.950 3.960 3.970 3.950
10 50 2.650 3.300 3.620 3.740 23.880 J3.950 2J.%6C 3.97C 3.950
10 55 2.650 3.390 3.62C J.740 3,860 3.950 J.960 3.97 3.950
10 60 2.720 3.300 3.626 3.74@ 3.868 3.926 13.932 13.940 3.920
10 €5 2.685 3.300 23.62) 3.744 3.87¢ 3.938 3.986 3.955 3935
10 70 2.650 23.30C 3,620 3.76¢0 1.880 3.950 23.960 3,970 13.95C
10 75 2.650 3.300 3.62¢ 3.740 3.880 3.950 J3.960 3.970 3.950
10 80 2.650 3.300 3.620 3.740 3,880 3.950 3.960 3.970 3.950
10 85 2.650 3.300 3.620 3.740 2.860 3.950 3.96C 3.970 13.950
10 90 2,720 3.300 J.626 3.748 1.868 3.926 3.932 3.940 3,920
10 95 2.755 3.300 3,629 3.752 3.862 3.9%4 3.918 3.925 3.905
10 100 2.825 1.300 3,635 3.760 1.850 3.690 3.890 J.895 3.875
10 105 2.860 3.300 3.6)8 3.764 J.Buv 3.878 1.876 3.880 3.860
10 110 2.825 3.300 3,635 3.760 13,850 3.890 3.890 3.895 13.875
10 115 2.650 3.30C 3,620 3.780 3.880 3.950 3.960 3.970 3,950
10 120 2.769 3.380 3.663 3.766 1.888 3.945 JI.958 3.955 3.934
10 125 2.928 3.461 3,707 3.792 2896 3.940 3.9%8 3,940 3,918
10 130 2.928 3.461 3,707 3.792 3,896 3.96C 3.948 3.940 3,918
10 13§ 2.920 3,461 3,707 3.792 3.896 3.940 J.9e8 I.940 3,918
10 140 2.789 3,380 3,66) 3.766 JI.A88 3,945 3.954 I3.955 1,938
10 145 2.650 3.300 3.620 J.740 3,880 3.950 23,960 3.970 3.950
10 150 2.650 3.300 3.620 3.780 3,880 3.950 3.960 3.970 3,950
10 155 2.650 3,300 3.€20 J.740 13,880 3.95C 3.960 23.970 1.950
10 160 2.650 3.300 3,620 3.740 3,880 3.950 J.960 3.970 1.950
10 165 2.650 3.300 3.620 3.740 13,840 3.950 3.960 3.9 1950
10 170 2.799 3.386 3.669 3.773 3.89¢ 3.952 J.955 3.959 1.918
10 175 2.799 3.386 3.669 3.77) 3898 3,952 3,955 3.958 3.938
10 180 2.650 3,300 3,620 3.740C 3.880 3.950 3.960 3.970 13,950
10 185 2.939 3,472 3.719 3.9806 3.908 J.754 3.951 D.947 1,926
10 190 3.396 3.730 3.866 3.904 3,350 3.959 J.936 3,912 1.889
10 195 3.098 3.558 3.7686 3.d38 3,922 3.955 3.946 3.935 3913
10 200 3.247  3.644 3,817 3.871 1936 3.957 .41 .9 3,900
10 205 q4.94) 4,160 &,193 &.068 6,020 3.9648 13.91) 13.855 1,628
10 210 4.963 4,160 4,113 &.068 4,020 1.968 1.91) 3.855 ).628
10 215 4,14 G.160 4.11) 4.069 4,020 3.968 3.91) 3.855 3.628
10 220 6.183 4.160 4,113 4.068 4,020 23.968 3.913 3,055 ).828
10 225 4,343 4,160 4.1 8.068 4.020 3.958 3.91) 3.655 ).828
10 230 3.396 3.730 3.866 3.904 3,950 3.959 3.936 13.912 J.889
w0 235 3,029 3.472 3.725 3.818 3.916 3.954 3,951 3,947 12926
10 240 2,810 3.300 3,632 3.764 13.896 3.950 3.960 3.970 1,950
10 265 2.910 3.300 3.68% 3.774¢ 3.868 3.902 13.90¢ 3.9%0 3,890
10 250 2,835 3.390 3.63% 3.764 1,870 J.914 3.918 23.925 1,905
10 255 2.930 3.300 3,608 3,772 )3.08)2 J.85¢ 3.944 3.850 ).810
10 260 2,930 3.300 J.648 3,772 3.832 3.854 ).68s8 3.0850 3.8)0
10 265 3,090 3.300 3,650 3.78a 3.840 ).854 3.848 13.850 1,830
10 270 3.015 1.300 3.650 3.786 3.050 3.866 3.862 3.865 3,845
10 275 3,025 3.300 23.650 3.790 13.870 J.890 13.490 13.6895 1,875
10 280 3.056 3.296 3,690 3.908 4,020 4,046 4,064 6.020 J.992
10 285 3.070 3.420 1,700 3.940 4.070 &.100 &.100 6.080 4.040
10 290 3.070 3.420 3.76¢ 13.940 4.070 4.100 .10 w.080 4,060
10 295 3,070 J).%20 3,700 ).980 4.070 &.100 4,100 &.080 4,040
10 300 3.070, 3.420 3,70C 3.9G0 4.070 4.100 4.100 W&.080 4,040
10 305 3,070 3,420 3,70C J.940 4.070 4&.100 4.100 &.0R0 4.040
Lo 310 3,070 3.420 3,700 3.980 4,070 4.100 4.0 &.080 4,040
10 s 3,070 3.420 3,700 J.940 4,07C 4.100 4.0 8.0H0 4.040
10 320 3,070 3.420 3,700 3.Y40 4,070 4.100 &.I00 4.0H40 4,040
10 2% 3,070 3.420 3,700 3.940 &4,07¢ 4.100 4.100 &.080 4,040
10 330 3,070 3.420 3,760 1.940 4,070 &.100 4,1C0 ®w,0H0 4,040
10 335 3.0%W  3.324 J,660 3,892 2,870 3J.BHE 13,876 3.872 J.848
LY 340 3.43% 3.720 3,839 J.uu5 1.877 3.872 . HL6 J.850 J.826
W 185 3,919  3.960 3,936 3. 866 3.82% Q. T77T4 3.759 I. TN ) TIO
10 350 3.919  3.960 13.938 3.e66 I.A21 I.774 J.759 JI.73V 3,710

10 3155 3.966 4,010 3.992 23.92) J,48) 3J.u20 3,012 3.775 3.Ted
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ELERENT LOCATION YELOCITY IK KILOMETERS/SFC FOR DESIGNATED PERIODS (SEI)
COLAT F. LONG 20 o 40 50 60 70 a0 90 100
15 0 4,038 4.103 &.053 3.998 23.958 3,900 3.898 3.818 3.790
15 S 4,038 4.103 &.0%) 3.998 3.958 3.900 3.898 1,818 3,790
15 10 3.483 3.782 3,880 3.895 3,927 3.920 3.92) 3.A79 3.854
15 15 2,650 3,300 3.62C 3.740 3.880 13.950 13.960 3,970 3,950
1% 20 2,685 3,300 3.623 J.7u4 3.874 3,938 3.946 13.955 2I.935
113 25 2.720 3.300 3.626 3.748 3.868 J3.926 13.9)2 13.9%0 1.920
15 39 2.650 3.300 3.620 3.760 1.AH0 4.950 3.960 3.970 I.950
15 35 2.650 3,300 3.620 3.740 3,800 3,950 3.960 3.970 J.950
15 40 2.650 3,300 3.620 J.7u0 3.840 3,950 3.960 3.970 3.950
1% &5 2,650 3.300 3.620 3.740 3,880 3.950 3.960 3.970 13.950
15 50 2,755 3.300 3.629 3.752 J3.862 J3.914¢ 3,918 3.925 13.905
15 55 2.930 3.300 3.644 3,772 3.832 3.654 3,348 1.850 3.830
15 60 2.685 3,300 3,623 3.T7us 3,876 3.938 3.9u6 3.955 13.935
15 65 2.930 3,300 3,647 3.782 3,908 3.950 3.960 3.970 3.950
15 70 2.810 3.300 3.632 3.764 3,896 3.950 J3.960 I.970 3,950
15 75 2.850 3.300 3.635 3.770 3.900 3.950 3.960 3.970 3.950
1% a0 2,800 3.300 3.632 3.760 23,876 J.,926 3.932 3,940 3.920
15 85 2.995 3.300 3,647 3.780 3.886 3.914 3.918 3.925 3.905
% 90 3.025 3,300 3.65C 3.790 3.870 3.890 3.490 3.895 13.875
1% 95 . 3,025 3.300 3.65C 3.790 3.87C 3.490 3.8%0 3.895 13,875
15 100 3,052 3.312 2.655 3.814 3,935 3.965 3.974 3.98) 1.959
15 105 3.056 3.336 3.665 3,342 3.965 3.995 8.002 4.003 J.977
15 110 2.972 3,312 3.649 3,802 3.927 3.965 3.974 13.981 1.959
15 115 2.890 3.300 3.638 3.776 3.904 3,950 3.960 2.970 3,950
15 120 2.845 3.310 3.640 3.763 3,874 3.927 3.929 13.938 3.915
15 125 2,790 3.340 3,652 3.736 3,792 3.8 3.836 13.B42 3.810
15 130 2.755 3.330 3,644 3,737 3.81¢ 3.86) 3.867 3.874 J.845
15 135 2.790 3,340 3.652 3.736 3.792 .83 1. 836 1.842 13.810
15 140 2.825 3.350 3.660 3.735 3.770 2J.805 3.805 J.810 3.775
15 S 2.755 3.330 3.64% 3,737 3.8W 13.863 3.B67 3.874 3,845
15 150 2.685 3.310 3.6¢8 3.739 13,858 3,921 3.929 1.938 13.915
15 155 2.650 3,300 J.62C¢ 3,740 3.880 3.950 J.J)60 3,970 3,950
15 160 2,650 3,360 3.620 3.740 3.8A80 J3.950 1.960 1.970 3.950
% 165 2.650 3,300 3.620 3.740 3.880 3.950 3.960 3.970 J3.950
5 170 2,650 3.300 3.620 3.740 3.880 3.950 3.960 3.97C 13.950
15 175 2.650 3.30C 3.620 3.740 3.880 3.950 3.960 3.97¢ 3.950
15 180 2.650 3.30C 3.62C 3.740 3.880 1.950 23,960 3.970 3.9%0
15 185 2,650 3.300 3.62¢ 3.740 3.8BC 3.950 3.960 13.970 3.950
15 190 2,650 3.300 3,62 3.740 J.880 J.950 1,960 13.970 3.950
15 195 2.650 3.30C 3.620 3.740 3.880 3.950 3.760 23,970 13.950
15 2C0 3.396 3,710 3.866 3.904 3.950 3.959 3.936 3.912 ).889
1% 205 3.396 3.730 3.866 3.9%0% 3.95C 3.959 3.9)6 J.912 1.689
15 210 3.695 3,902 23.965 3.970 3.978 3.96) J1.927 13.889 3,065
15 215 3.695 3.902 3.96% 3.970 3.978 2J.963 3.927 J.8689 3.865
15 220 J.B44 3,980 4,06 6.002 3.992 3.964 13,922 ).878 I.852
15 225 3.5646  3.816 3,91¢ 3,937 3.964 3.961 3.932 3.901 3,877
15 230 2.690 3.300 3.623 3,746 3.888 3.950 J.960 JI.970 3.950
15 235 2.850 3.300 J.635 3.770 3.900 3.950 3.960 13.970 1.950
15 240 2,938 3,328 3,651 3.410 3.938 J.980 3,988 I.992 ).96A
% 245 2,976 3.3J6 13,659 3,830 3.957 3.995 4.0z 4.00) )97
15 250 2,932 3,212 3.64¢ 3.796 3.923 A 4965 I.974 1.981 3.959
15 255 2.850 3.300 J.63% 3,770 3.900 1.950 13.26C 1.970 3.950
15 260 2,854 3,324 3,685 13,798 23.930 3.940 3.98A 3,992 I,968
15 265 2.936 3,348 3,661 1.33d 3.968 4.010 4.016 &.01¢ I,986
15 270 2.97  )3.324 3.6% J.816 3.9u2 J3.990 1.988 13.992 I.968
15 275 2.9P6 3,396 J.684 3.900 4.032 4.07Q 4.072 8.0%9 4.022
15 280 2.944 3,384 3,676 3.880 4,013 4.055 4.058 4.Cu7 6.0V)
1% 285 3.070 3,420 3,760 3.940 4,070 4,100 4.100 4.080 4.040
15 290 3,070 3.420 3.700 3,940 4,070 4.100 4.100 4.080 4.080
1% 29% 3.070 3.420 3.70C 3.940 &.070 4,100 4,100 &.080 6,080
15 300 3,076 3.420 3.700 J.940 4,070 4.100 4.100 6,080 &.04D
1% 305 3,056 3,396 3.69%U 1,908 64.020 &.046 W.044 4,028 3.992
15 310 3,070 1.420 3.700 3.940 4.070 4.100 %.100 4,080 4,040
1% 315 3,070 3.420 3.700 3.940 &.070 4,100 &.100 6,080 4.060
15 320 3.070 3.420 3.700 J3.940 4.070 4,100 ¢.100 4.0R0 &.040
15 2% 3,070 3,420 3.700 13.940 &.070 4.100 4.100 4.080 4&.040
15 330 3.000 3.300 J3.65¢ 3,780 J.B820 3.8)0 J3.820 3,820 3.800
15 338 2.930 3,300 2J.044 3,772 3,832 3.A5¢ 3,348 1,850 J3.820
15 340 3.17) ).5RC 3,764 3.810 3,878 3,898 J3.897 J.890 -3.867
» 365 3,080 3.920 3.8R1 J.s18 13.768 3.724 3.715 1.693 J.678
15 350 3.958 4.000 3.985 J3.915 3,875 J1.820 13.00) 3.770 3.74}

15 35S 4,038 4,103 4.05) 3.998 3.9%8 3.900 J3.898 .86 3. 790
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FLENENT LOCATION YELOCITY IN KILOMETEKS/SEC POR DESIGNATED PERIODS (SEC)
COLAT E. LONG 29 30 40 50 60 70 A0 90 100
20 0 3.899 .02) 6,010 3.972 3.950 3.905 3.9C¢ 3.83) 13.806
20 5 3.173 3.580 3.766 3.810 3.878 3.898 1.897 3.890 3,867
20 10 3.068 3.461 3.719 3.808 3.872 3,892 3,992 3.890 1.858
20 15 2.986 3.3)6 3.662 3.326¢ 1,901 3,923 3,918 3.913 3.887
20 20 3.056 3.396 3.690 3.908 4,020 4.0u6 &.0uu w,028 3.992
20 25 3.070 3.420 3,700 3.940 4.070 4.10C 4.10 4.080 u.040
20 30 3.028 3.408 13.692 3.920 4,051 &.0d5 64.036 6,069 &.031
20 k13 2.9482 3.372 3.67¢ 3.872 4,002 4.040 4.044 &.036 4,004
20 40 2.969 1,324 3.65u 3.8t 3,932 23.968 3,974 3.977 13.95)
20 45 2.910 3.300 3.641 3.774 3.868 3.902 3,934 3.910 3.890
20 50 2.955 3,300 J.644 3.782 3.8A2 3.91¢ 3.918 13,925 13.905
20 55 2.995 3,300 J.647 3.78¢ 3.886 3,914 13.918 3.925 J.705
20 60 3.035 13.300 3.650 3.794 3,890 3.9%4 3.918 13.925 3.905
20 65 3.050 3.300 3.65C 3.800 3.920 3.950 3.960 13.97C 3.950
20 70 3,050 3.300 J3.650 3.800 3.920 3.950 3.960 3.970 3.950
20 75 3.050 3.300 23.650 3,800 3.920 3.950 3.960 3.970 13.950
20 80 3.050 3.300 3.650 3.800 3,920 3.950 3.960 3.970 13.950
20 85 3.050 23.300 3.650 3,800 3.920 3.950 3.960 3.970 ).950
20 90 3.050 3.300 3.650 3.800 3.920 3.950 3.960 3,970 13,950
20 95 3,052 3.312 3,655 3.314 3.935 3.965 3.974 3.981 3,959
20 100 3.060 3.360 3,675 3.870 3.995 4,025 4.0)0 4,025 3.995
20 105 3.064 3.384 3.685 3.398 4,025 4.055 4.058 4,047 6.01]
20 110 3,070 3.420 3.700 3.940 4,070 4,100 &.100 4.080 4.040
20 1% 3.070 3.420 3.700 3.940 4.070 4.100 &.130 ©.080 4.040
20 120 3.056 ).336 3.665 J.8&2 3,965 3.995 6.032 4.003 3.977
20 125 3.010 3.380 3.690 3.74a 3,732 3.718 3.792 3.71 ). 670
20 130 3,000 3.400 3.700 3,730 3,660 3.660 JI.550 3.650 1.600
20 135 3,000 3,400 3.700 3.730 3.660 1.660 3.650 3.650 3.600
20 140 3.058 3.390 3.660 3.705 3.654 J.66¢ 3,553 3.659 J.618
20 14s 3.116 3.380 3.620 3.680 3.6u8 3.668 3.667 3.668 I.637
20 150 3.195 J.375 3.600 3.667 3.6u5 3.670 J.o71 3.67) J.646
0 155 3.010 3.340 3.690 3.704 3,712 3. 718 3. 712 3.7w I.670
20 160 2.990 3.340 3.667 13.766 3.812 3.8)8 3.836 3.842 3,810
20 165 2.980 3,340 3.667 3.762 3,792 3.4%0 3,808 13.812 13.780
20 170 2.994 13,325 3.642 3.748 J.775 3,793 3.787 3.789% 1.764
20 175 2.994 3,385 3,672 3.718 3.679 3.691 3.035 3,587 J.648%
20 180 2.825 3.3310 3,650 3,745 3,802 3.939 3.839 3.84s 3.815
20 185 2.755 3.3130 3.644 3,737 3.814 3,863 3.667 3I.A7 3.A4S
20 199 2.75% 3.3)0 3.64¢ 3,737 J3.8% 3,861 3.857 3.8 3,845
20 195 2.959 3,355 3.654 3,729 3,733 1758 3,750 3.793 3.7V9
20 200 3.058 3,390 3.660 13.705 3.654 3,664 3.658 3.659 J.618
20 205 3.000 3.400 3.706 3.730 13.660 3.660 3.650 3.650 3,600
20 210 3,059 3,190 3.660 J.705 3,654 1.664 3.658 13,659 3.618
20 215 3,058 3.390 13.660 3,705 3.65¢ J,664 3.0659 1.659 1I.618
20 220 2.964 3.365 3.659 3.726 3.727 3,749 3.7u7 1.751 3.7
a0 225 3.000 3.320 3.657 3.730 3.864 3.892 3.498 13,906 3,880
20 230 3.035 3.3)0 3.665 3.779 3.8u2 1.863 3.867 13.874 3.845
a0 235 3.052 3.312 3.655 3.8t4 3.935 3.965 3.974 13.981 3,959
20 240 3.060 3.360 3,675 3.470 3.995 4.025 4.030 4.025 23,995
20 245 3.062 3.372 3.680 3.384 4.010 4,040 4,044 3.036 6,004
20 250 3.064 3,38y 3.635 3,898 4.025 4.055 4.058 6,047 4,003
20 255 3,066 3,396 3.690 3,912 4.040 4.070 4.072 4.058 6,022
20 260 3,064 3,384 3.685 J.098 4,025 4.055 4.058 4.04) 6.013
20 265 3,070 3.920 3.700 3.940 4,070 4.100 4.300 4,080 &.040
20 270 3,064 3.384 3.645 3,898 4,025 4.055 4.058 4.047 4,01)
20 275 3.070 3,420 3.700 J.940 4,070 4.100 4.100 4.080 4,040
20 280 3.070 3,420 3.700 3,940 %.070 .00 4,100 4.080 &.0680
20 205 3.070 3.420 3.700 3.940 4,070 4,100 4.100 4,080 &.040
20 290 2.776 3.)J6 3.644 3.800 3.937 1.995 4.0)2 8,001 1.977
20 295 2.776 3,336 3.6uu 3.800 J.937 13.995 4.002 4,003 J1.977
20 300 2,912 3.4%0 3.693 3.775 3.879 3,924 3.929 3.930 I.909
20 308 2,895 3,360 J3.66) J.Bu4 3,969 4.013 &.016 w.010 J.980
20 310 3.070 3,420 3,700 3.940 &.070 4,000 4&.100 &.080 W&.040
20 315 3.070 3.420 13.700 3.940 6,070 4.100 &.100 4.0d0 4,040
20 320 3.028 3,408 3,692 13.920 4,051 4.085 4.086 4,069 &.0M
20 325 2.839 3,324 3.G45 3.792 3,900 J.94a4 3,946 3.947 3,923
20 330 2.755 1,300 3.629 J.752 J.662 1918 3,918 3,928 I.90%
20 335 3,00 J.424 3,632 3.768 3.840 3,870 3.869 ).870 3.851
2 340 3.247 1.548 3.730 ).78) 1.817 3.82% J.u2¢ J.0W L 796
20 Jas 3.968 4,017 J3.974¢ J3.918 2. 87¢ 3,824 J.817 I.765 13,742
2 350 .08 4.103 4,053 1.998 3.956 3,900 J.09A )3.818 1.790

20 35% 4.038 4.103 4,053 3.998 3.958 3.900 3.898 3.818 J.790
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EIEHENT LOCATION YELOCITY IN KILONETERS/SEC FOR DESIGNATED PERIODS (SEJ)

COLAT E. LONG 20 30 40 50 60 70 80 90 100
25 0 3,066 3.541 3,750 3.8%7 3.903 3,935 3.981 3.92¢ 3.902
25 5 2.909 3.324 3.651 3.800 3.888 3.920 23.918 3.917 ).69)
25 10 2.984 3.126 131,657 13.810 3.886 3.908 3,404 3.902 3.878
a5 15 3.070 3.920 3.700 3.940 #.070 ©.100 4,100 6.080 4.0u0
25 20 3,070 3,420 3.700 J.9480 4.070 4.100 4,300 &.080 4,040
25 25 3.068 3.40A 3,695 3.926 u4.055 4.045 4,086 0.06Y 4,031
25 30 3.064 3,384 3.645 3.398 4,025 4,055 4.058 &.047 4.01)
25 35 3.060 J3.360 3.675 3.870 13.995 4.025 4.C)0 w.025 3.995
5 40 3.050 3.300 3.65C 3.800 3.920 3.950 3.,9€0 3.970 1.950
25 45 3.050 3.300 3.650 1.800 3.920 3.950 3.960 3.970 3.950
25 50 3.030 3.300 3.650 3.792 3.880 3,932 3.904 3,910 13.890
25 55 3.015 3.300 3.650 3.786 3.850 ).866 3.862 13,865 J.845
25 60 3,085 3,300 3.65C 3.798 3.910 3,930 3.946 3.955 1.935
25 65 3.050 3.300 3.650 3.300 3.920 3.950 3.96C 3.97C 3.950
25 70 3.050 3.300 3.650 3.400 3.920 3.950 3.960 3.970 3.950
25 75 3.050 3.300 23.650 J.400 3.920 3.950 3.960 3,970 3.950
25 80 3,050 3,300 3.650 3.800 3.920 3.950 3.960 3.970 3.950
5 85 3,050 3.300 3.65G 3.800 3.920 3.950 3.960 3.970 13.950
25 90 3.050 3.300 1.650 3.800 3.920 13.950 3.960 3.970 3.950
25 95 3.050 3.300 3.650 3.800 3.920 3.950 3.960 13.970 J.950
25 100 3.050 3.300 3.650 3.800 3.920 3.950 3.960 J3.970 3.950
25 105 3.050 3.300 3.650 3.300 3.920 3.950 3.960 3.970 3.950
5 110 3.058 3.348 3.670 3.856 3,990 &.010 4.016 4.0 3,986
25 15 3.056 3.316 3.665 3.u82 3.965 3.995 4,022 8,003 3.977
25 120 3,056 3.3136 3,665 3,842 3.965 3.995 &.002 w.003 3.977
25 125 3,081 3,366 3.680 3.921 3.937 3.908 3.929% 3.907 3.872
5 130 3.03a 3.364 2,60 13.400 3.8u6 3.864 J.R64 3,864 3,828
25 135 3.095 3.370 3.685% 3.751 3.738 J.747 3.7¢d 2,746 1I.T705
25 %o 3,000 3.380 3.670 J3.780 3.692 J).6)8 3.634 3I.68¢ I.640
a5 145 3.000 3.380 3.690 3.7640 3.692 3.69¢ 3.A84 J.634 3.640
i3 150 3.000 3.340 3.690 3.780 3.692 13.699% J.5B4 3.68¢ I.640
25 155 2.9310  3.370 3.679 3.737 3.720 3.735 3.729 ).73 3.630
25 160 2.940 3.320 3.654 1.766 3.820 J.gdés4 1.862 I.946 I.820
25 165 2.965 3.300 J3.687 3,776 13.826 3.8u2 31.834¢ 3.8)5 3.415
25 170 2.979 3,105 3.629 3.762 1.853 3,847 3,991 13.898 2.479
25 175 3.02¢ 3.301 3.648 3).75%0 3.8%7 3.845 3.945 3,019 1.822
25 180 2.735 3,318 3.634 3.4 3.873 3,935 .94 3,948 I.929
25 185 2.68% 3.3J10 3.628 3.739 3.858 3.921 3.929 3.9 3.91%15
25 190 2.749 3,315 3,616 3.725 3.833 3.89% 3.932 3.91v 23,489
25 195 3,097 3.355 3.619 3.699 3,711 2. 743 3,742 J.Tu5 I 718
25 200 3.000 3.380 3.690 3.740 1.692 3.694 ). 6B4 I.684 3,640
25 205 3,116 3,340 3.600 3.700 3.712 1,736 3.735 3.736 3.717
25 210 2.965 3.370 3.632 3,71 3.714 3.72) J3.115 3.116 I.675
a5 215 3,029 3.365 3.6565 3.732 3.705 3.713) 3.705 3.706 3.669
25 220 3.000 3.400 3.700 3.730 J3.660 1.660 3.650 13.650 3.600
25 225 3.000 3.400 3.700 3.730 3.660 13.660 3,650 1,650 1,600
25 230 3.000 3.400 3,700 3.730 3.660 3.660 3.650 1.650 3.600
25 235 3,030 13.340 3.67C 3.772 3.816 3.834 I.3)6 ).342 3. 810
25 240 3.08¢  J.32¢ 3,660 ).A24 J.950 3.940 1.908 J.992 23.968
25 245 3,066 ).396 J.690 3.912 6,040 4,070 4,072 64,058 4,022
25 250 3.070 ). 420 3,700 1,940 &.070 4,100 &.100 4.080 4.Cu0
25 255 3,070 3,420 3.700 .90 &8.070 4,100 &.1)0 4.080 &.040
25 260 3.070 J3.429 1,700 1.940 4,070 &.100 &.100 N.000 &.040
a5 265 3.070 3,420 3,700 J.940 4,070 4,100 &,100 6,080 &, 060
25 270 3.070 3,420 2,700 J).940 4,070 &.100 &.100 4,080 4,040
25 275 3.070 1,320 3.700 3.%40 4.070 6,100 &.130 8,080 &.060
25 280 3,070 3.820 3.700 1.940 4,070 4.100 4.100 &.080 4.040
25 28s 3.070 J3.420 3.700 3.940 4.070 4&.100 4,300 4,080 4.040
25 290 3,070 3.420 3,790 ).940 4.070 4.100 4.300 &.080 &.040
25 295 2.841 3,398 3.677 3.7193 3.91) 367 3.969 13.969 3. 947
25 Joo 3,508 J.79) 3,492 13,909 J3.939 193 )3.926 1,886 ).862
25 305 3,870 13.7)7 3.A00 3.929 3.976 ).970 3.971 1.927 3.097
25 310 2.906 3,396 3.684 3.900 &.032 4,070 4.072 4.058 &.022
25 315 3.180 3.5)3 3.755 1.912 4.0 4.030 6.032 6.006 3,972
25 320 3.760 3.%42 3.966 J.9u46 3.9¢2 I.910 I.910 I.848 I.H22
5 32% 3.960 4,007 3.967 3.910 J3.86h ).816 3.437 3.760 3,737
25 330 3.884 3.912 J1.871 1,419 2.709 1,730 3.7%9 3,697 ).68)
25 335 3.93A 3.978 3.936 13,482 3.6836 37917 3.781 3,741 I
5 340 4,022 4.082 4,039 1.981 3.9u1 1.8% )3.A79 ),H08 3,78}
a5 Jas 4.038 4.10) 4.05) 3.994 3.9%A 3,909 J3.496 3.818 3.790
% 150 3.346 1,700 YA 1,469 3.919 3.925 J3.929 1.8% 13.U70

25 355 3.066 3.541 3,750 3.817 3.903 1.935 J.991 2I.92¢ 3,902
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RLENENT LOCATION YELOCITY IN KILOMETERS/SEC FOR DESIGNATED PEB1ODS (SECT)
COLAT E. LONG 20 39 40 50 60 70 80 90 100
30 0 2.65 3.300 3.620 3,740 3.880 13.950 13.960 3.970 3.950
30 5 2.685 3.370 3.623 3.764 3,87 3.938 3,946 3.955 3,935
30 10 2.943 3.9 3.676 3.800 4.013 4,055 4.058 4,047 4.01)
3o 15 3.020 1.408 3.692 3.920 4.051 4.085 4.086 8.069 4.031
30 20 2.770 3.300 3.629 1.758 3.892 3,950 13.960 3.97C 1.950
30 25 3,050 3.300 3.650 3.500 3.920 3.950 3.960 3.970 3,950
30 30 31,050 3.370 3.650 3.400 3,920 3.950 3.960 3.970 3.950
30 35 3.050 3.300 J3.650 3.400 3.92¢ 3.950 3.960 3.970 3.950
3o 40 3.050 3.300 3.650 3.300 3.920 13.950 3.960 3,970 3.950
30 45 3.050 3.300 3.650 3.500 3.920 3.950 13.960 3.970 3.950
30 50 3.050 3.300 3.650 1.300 3.920 3.95G6 3.960 3.970 3.950
3o 55 3.020 3.300 ).650 " 3.784 3.860 13.878 1.876 13.A8) 3.860
3 60 3,030 ).300 1.650 3.792 13.880 3.902 3.404 1.910 1.890
30 6% 3.050 3.300 3.650 13.300 3.920 3.950 3,960 3,970 3.950
30 70 3.050 3.300 13.650 3.300 3.920 3.950 13.960 3.970 13.950
30 75 3.050 3.300 3.650 3.800 3,920 13.950 3.950 3.970 13.950
30 80 3.050 3.300 3.650 J.400 3,920 3.95¢ 3.980 3.970 3.950
30 85 3.085 3.300 3.650 3.798 3.910 3.938 3.946 3.955 23.935
30 90 3.045 3,300 3.650 3.798 3,910 3.938 3.996 3,955 13.935
30 95 3,076 3.305 J.635 13.780 .81 2,923 3.9)) 3.943  3.9206
30 100 3.050 3.300 3.650 3.400 3,920 3.950 3.960 3.970 3.950
30 105 3.050 3.300 3.650 J,H00 13.920 3.950 3.960 13.970 3.950
30 10 3.07¢ 1,305 13.635 3.780 3.8y 13.923 3.933 13,943 13.924
30 115 3.060 1.360 3.675 3.870 3.995 4,025 64.030 4,025 3.995
30 120 3.092 ).413 3,680 J.906 6.026 4,058 4.059 8,062 4.005
30 125 3.092 3.313 3,680 J).906 8.026 «.058 4.059 4,942 4,005
30 130 3,070 1.320 3,706 3,940 4,070 4.100 4.100 4.080 &.060
30 135 3.117 3.636 3.713 13,426 13.852 3.859 3.3851 J.B42 1806
30 140 3.575 3.720 3.851 3.861 1.85) 3.828 3.810 13.790 3,766
30 185 3.766 3.860 1.918 3.388 3.864 3.822 3.806 3.780 3.754
30 150 3.766 3.960 1,918 3.388 3.864 3.A22 3.306 3.780 I.754
30 155 3.708 1.807 3.886 13.830 3,824 3.79d 3,791 2.755 3737
30 160 3.561 3,731 3,926 3.3u5 3,856 3.936 JI.833 J.784 I.767
K 1] 165 .18 4,160 4.113 .060 4.020 3.968 3.913 3.855 1.828
30 170 4.993 4,160 8,113 9.068 &,020 3.968 13.913 3,855 J.828
30 175 4.943 §.160 6,113 8.)68 4.020 3.968 3.913 1.0855 13,028
30 180 4,143 8.160 &.11) 4,068 4,020 3.968 3.913 3.855 3,828
30 185 8,183 4.160 #4.113 %,060 &.020 3.968 1.913 3.855 ).828
30 190 4.038 9.103 &,05) 3.998 23.958¢ 3.300 3.398 3.818 3.790
30 195 3.880 3.990 3.988 3.989 3.913 13866 3.863 I.794% 1,766
Jo 200 3.383 2623 3,777 3.819 3,85 3.B5% 3.35) 3.820 I.799
30 205 3.118 3.519 3,740 1.798 3.4)9 3.855 J.456 3,439 3.812
30 210 3.622 3.062 13.923 3,921 3,935 3915 1.917 3.864 3,038
30 215 3.582 3.811 3.88Y 1.879 3.49) 3,875 13,869 J.84) 3.814
30 220 3,310 3,620 3.793 3.806 3.790 3.782 3.773 13,762 31727
30 225 2.965 3.38C 3.687 3.736 1.698 ).706 3.630 -3.699 I,655
30 230 3,000 3.390 3.695 3,735 3.676 3.677 3.667 3.667 1.620
30 235 3,095 3,370 3.6385 3.751 3.738 J.747 3.743 3.746 3,705
30 240 3,050 3.30C J.650 3.800 3.920 3.950 3.460 3.970 13.950
0 2645 3.05¢ 3,324 3.660 3,828 3,950 23.940 2.998 3.992 3,968
30 250 3.066 3.396 3.690 3.912 &.040 4,070 4.072 .05% 4.022
3o 255 3.070 3.420 3.700 3,940 4,070 4.100 4.100 3.080 «4.040
30 260 3.070 3,820 3,700 J).940 &.070 &.,900 4.100 &.080 4,040
k ) 265 3,070 3.820 13.700 .3.940 &.070 4.100 &.130 §.080 4,080
30 270 3,070 3.420 3,700 3.940 4.070 &4.100 4.100 4,080 46,060
3 275 3.070 3.420 3.700 3,340 &,070 4,100 &.100 8,080 4.060
30 280 3,070 3.420 J3.700 3,940 4,070 &.10CG 4,100 &.080 4,000
30 285 3.070 ),420 3.700 J).340 4.070 4.100 &.100 4.080 4.040
30 290 3,070 3,420 3,700 3.940 4.070 4,100 4,100 4.080 &.060
30 295 2.860 3.360 3.660 ),840 3,975 4.025 &.0)0 4.025 3.995
30 300 1.546 3.816 1.916 3.937 3,964 1961 3,932 3.901 1877
30 10% 8,059 9,918 4,065 4,012 3.97C 3.914 ).931 3.825 )J.798
30 310 J.899 4.02) 6,010 3.972 3.950 3,905 J3.904 ).833 23,0806
30 315 3.899 4,023 4,010 3,972 3.950 3.905 3,704 3.A3) 13.806
X 320 4,006 8,068 4,022 3.96) 3.922 3.867 J.d61 1,796 3769
30 325 3,849 1.B65 13.807 J.772 3. 717 3.6A7 D.679 I.663 3,656
30 330 3.946 3.948 3.943 1,491 3,845 1.799 3.791 I.746 ).726
30 335 4,038 &, 103 &.053 J.998 ),9580 1.900 J.898 JI.818 2.790
30 Juo 4,038 4,103 4,053 3.994 13.9%8 3.900 J.d498 3.416 1790
3 345 4,038 4.10) 4,053 3.998 13.9%8 13.900 J.498 1.818 13,790
30 350 3.205 3.621 3.793 3.843 3,911 1930 3.735 3.909 ).886

30 5% 2.860 3.)00 J3.6)8 ).764 3.Bu8 3.878 3.876 I.880 1.660
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KILOMETERS/SEC POR DESIGNATED PERIODS (SET)

ELENENT LOCATION YELOCITY IN
COLAT EB. LONG 20 30 40 50 60 70 80 90 100
5 0 2.910 3.300 3.632 3.764 3,896 3.950 3.960 3.970 13,950
k3 5 2.950 3,300 3.6u4u 13.780 3.872 3.902 3.92¢ 3.910 3.890
35 10 2.94% 3,300 3.huu 3,778 J3.862 1,890 3.4990 3.895 3.875
35 15 2.955 3.300 3.6u4 3.782 3.882 J.914 3.918 3.925 1905
35 20 3,035 3.100 3.650 3.79% 3.A9C J3.914 3.918 3.925 3.9935
35 25 3.056 3.3136 3.6A5 3,842 3.965 13.995 4.02 %.003 13.977
35 3) 3.0%0 3.300 3.650 13.300 3.92¢ 3.950 3.960 3.9706 3.950
35 a5 3.050 3.300 3.650 3.400 3.92¢ 3.7950 3,760 3.970 1.9%0
35 40 3.050 3.300 3.650 J.A00 3.920 3.950 3.960 3.9 3.950
35 45 3.050 3,300 3.650 13.400 3.920 3.950 3.960 3.970 13.950
35 50 3.050 3.300 3.650 3.#00 3.920 3.950 1.4960 3.970 13.950
35 S5 3.020 13.300 3.650 3.788 J.860 3.879 3,476 3,880 ).860
35 60 3.030 3.300 3.650 3,792 3.684C 3.902 J.9C4 3.910 3,890
35 65 3.025 3.300 3.650 3,790 3.870 3.490 3.490 3.895 1J.875
5 76 3.020 3.300 3.650 3.788 3.A86C 3.378 3.B76 3.880 3.A60
K} 75 3.035 3.300 3.65C 3,794 3.890 3.914 J3.918 3,925 3.905
35 80 3.030 3.300 3.650 3.792 3.880 3.902 3.304¢ 3,910 3.890
35 a5 3.005 3.300 3.650 3.782 3.330 3.842 J.d434 3.835 3.815
35 90 3.000 3.300 3.650 3.780 3.820 3.83C 13.820 3.e20 13,800
35 95 3.005 3.370 3.650 3,782 3.830 3,842 3.8 3,835 3.815
35 100 3.020 3.300 3.650 3,788 3.860 1.878 2J.876 3.880 3.0860
35 105 3.010 3.300 3.650 31.78& 3.840 3,854 J.B48 3.850 3.8130
35 110 3.000 3.300 3.650 3.760 )3.820 3.830 3.820 3.820 1.800
35 115 3.000 3.300 3.650 3.780 3.820 J3.830 J.d20 3.820 3.800
35 120 3.000 3.300 3.650 3.780 3.820 3.930 J.820 3,820 13.800
35 125 3,015 3.300 3.650 13.786 3.850 3.866 1.H62 3.865 J.845
35 130 3.000 3.320 3.660 13,770 3.788 3.796 1.786 13.786 3.760
35 135 2.965 3.370 3.6492 3.701 3,74 3,723 2I.715 3.716 3.675
35 140 2.9%6 3.390 3.681 3,767 3.817 3.83) 3.du0 3.8 3. 814
35 145 3.958 6,000 3.985 3.915 3.875 3.82¢ 3.40) 3.770 3. 742
35 159 3.827 13.9)¢ 3.948 3,897 3.875 - 3.83) 3.819 13.79 1.764
35 156 3,116 3.350 3.605 3.695 1.696 3.719 J. 718 I.719 1. 697
35 160 3.581 3.9156 3.919 3,94t 3,958 3.9u9 1.918 3.806 3. 862
35 165 3.950 4.016 &.007 3.982 3.957 3.918 3.479 1.821 . 802
35 170 3.95) &.016 4,007 3.982 3,957 J.918 3.879 1)J.82} 3. 802
35 175 3.983 4.047 4.024 13.989 3,959 3.914 3,886 3.82) 13799
35 180 8,016 §,064 8,042 a9.210 3,978 3.938 3.890 J.8M 3.810
35 185 4,016 8,060 &.042 4.010 3.978 3.938 3.890 JI.BNM J.010
% 190 3.962 4.0)5 8.012 3.1775 3,947 3,900 3.8d3 3.815 3,791
35 195 3.951 8.030 4.006 13.J68 3.941 3.49% 3,881 .81 3,788
35 200 3.995 4.066 G.030 3.983 JI.949 I.A97 3.4390 3.815 13.789
15 205 4.038 8.103 4.053 J3.)98 3.958 3.900 J3.890 3.818 1790
5 210 .01 &.072 4,033 3.973 3.933 3.876 3.959 I.AC4 D.776
35 215 3.958 4.000 3.985 3.215 3.875 3.820 3.u03 13.770 23.74)
35 220 3.927 3.968 3.944 3.476 3,832 13.783 ).768 13.739 3.7117
35 225 e85 3.671 3.765 3,766 .48 ).Te2 3.736 1.721 1707
35 230 3,046 3,421 3.691 3.735 3,69 3.704 J3.697 I.697 ).658
8 235 3.000 3.370 3.685 3.745 3.708 3.7V 3.711 3.701 3,660
35 2480 3.020 3.36C 23.6A0 3.758 3,764 3.776 3.774 13.7780 ). 740
35 245 3,085 3.310 3,655 3.793 3,89¢ 3.92% 3.929 J.938 1915
¥ 250 3,050 3.300 3.650 3.400 23,1920 3.950 3.960 3,970 1.950
35 255 3,052 3.392 3.655 3.314 3.9)5 3.965 3.974 13.981 13.959
k) 250 3.062 3.372 3.690 3.384 4,010 4.0u0 6.0u8 9,036 &4.CO4
35 265 3.070 3.420 3.700 3.940 4.C70 4.100 4.006 4.060 4.040
35 270 3,070 3.420 3.700 3.340 &.070 4,100 4,100 6,080 &.040
3% 275 3,070 3.420 3.790 3.940 &.070 &.100 4,130 8,080 4.080
35 280 3.070 3.420 3.700 3.940 8,070 &.100 4.100 &,080 4.040
35 285 3.070 3.420 3.700 3.740 &.070 4,700 4,100 u.080 4.040
35 290 3.070 J.420 3.700 3.940 4,070 &.100 4.100 &,.080 &.040
35 295 3,070 3.420 3.700 J.%40 4.070 4.100 4.130 8,080 6,040
35 300 2.937 3.182 3,676 3,359 3,972 4,011 4,013 6,004 ).969
k ) 305 2.720 J3.300 3.626 3.7u8 3.868 13.926 J1.932 3.940 13.920
k1l Jio 9.08) 6.126 %.077 4.026 13.94) 3.927 ).908 13.83) 13.B80%
35 315 4.038 4.003 &.053 1.998 3.958 J.900 3.498 3.8 3.790
35 320 3.95%9 §,007 3.975 3.91% 3,868 3.816 13.805 3.76) J.738
35 325 3.870 3.899 J.846 3,900 3,744 3.713 3,703 .68} 1,672
3% 130 %.030 6.093 &.C46 I.490 I.950 3.892 .88 J.BY1) ).78S
3% 335 4.0} 4.10) §.05) 3.998 2I,958 1.920 J.898 . 818 ) 790
5 Juo 4.0)8 4.103 4.05) 3.998 3.956 3.900 Jd.d98 ).818 3,790
35 us 8.090 6.131 6.08) 4.03) J.989 3.93% 3,925 J.H836 ). 809
35 3%0 2.939 3.386 3.68Y 3.789 3.A70 13.904 3.899 3.898 . 4678

35 355 2.965 3.300 3,687 3.776 3,826 J.842 3.834 3,835 3.815



140

ELPHENT LOCATION VELOCITY IN KILOMETERS/SEC FOR DESIGNATED PERIODS (SEC)
COLAT E, LONG 20 30 40 50 60 70 80 90 100
80 0 3,030 3.300 3.650 3.792 3.680 1.902 3.904 3,910 3.690
L 1] 5 3,010 1.300 3.650 23,784 3.840 3.854 3.B48 3.050 3.830
40 10 3.093 4.362 3.673 1.786 3.825 3.A32 J.0213 3.A22 3.80)
40 15 3.000 3.300 3.650 3,780 3.820 J.830 3.820 3.820 13.800
a0 20 3.000 3.300 3.650 3.780 3.820 3.830 3.820 3.820 1.800
0 25 3.061 3.336 3.665 3.d436 3.935 13.959 13.9b0 1.958 3.932
40 30 3,286 3.51u 3.765 3,908 3,992 4,005 4.000 3.981  J.956
40 5 3.264 3.502 3.76C 3.A82 3,937 3,942 3.930 3.910 J.887
80 uQ 3.045 3,300 3.65C 3.798 3.910 3.938 13.946 3.95% 3.935
a0 45 3.165 3.339 3.706 3.831 3.93) 3,955 3.959 3.9%9 3.939
80 50 3.29) 3.478 3.750 3.862 3.947 J3.960 J.954 3.94R  1.929
40 55 3.030 23.300 3.650 3.792 3.880 3.902 J.904 3.910 3.890
40 60 3,045 3.300 3.650 3.798 3.910 3,938 J.946 .95 3.93%
40 65 3.025 3.300 3.650 3.790 3.870 3,890 3.890 3.895 3.87%
4o 70 3.005 J3.300 3.650 J.782 3.830 3.442 1J.8d4 3.835 1.815
40 7% 3.015 13,300 3.650 3.786 3.850 3.360 3.862 3.865 2.845
80 80 3.058 3.310 3.620 3.745 3.782, 1.800 13.794 3.795 2.778
a0 85 ~3.020 3,300 1,650 3.788 3.860° 3.878 3,876 13.86) 1.660
80 90 3.058 3.310 23.620 3.745 3.782 13.800 J.79¢ 3.795 3.778
a0 95 3.058 3,310 3.620 3,745 3.782 23.800 3.734 3.795 3776
&0 100 3.058 3.310 3.620 3.745 3,782 1.800 3.794 3.795 3.778
40 105 3.087 3.315 23,605 3.727 3.763 3.785 23.732 13.78) 3. 768
a0 110 3.087 3.315 3.605 3.727 3.763 3.785 13.782 3.78) 3. 768
40 115 3.087 3.315 3.605 3.727 3.763 3,785 3.742 3.78) 3.768
&0 120 3.107 3.31% 3.605 3,735 3.803 13,833 J.838 3.A843 J.828
40 125 3.049 3.305 3.635 3.770 3.8u1 3.86) 3.863 3.368 3. 849
40 130 3.058 3.340 3.635 3.730 3,730 3.739 3,743 3.7 3.718
40 135 2.959 3,345 3.649 3.73¢ 3,769 3771 3.767 3.700 3.739
a0 140 2.921 3,370 3.668 3.773 3.855 3.989 3.488 3.890 3.869
40 45 3.559 3,764 3.844 J.839 3.856 3.860 3,833 3.804 3.78)
40 150 3.577 3,757 13.830 3.836 3.85¢ 1.839 3,332 13.787 3.772
40 155 3.990 4.03 4.033 6,011 3.981 3.940 1.925 3.82 3.81)
a0 160 9.200 4.188 6.150 4,196 4.055 4.000 3.950 3.860 3. 848
L) 165 4.98) 4,160 u.113 4,068 4.020 3.968 13.91) 3.855 3.820
40 170 8,163 4,160 4.11) 4.068 4.020 13.968 13.913 3.855 J.8280
40 175 4,101 4.137 4.089 6.Ca0 3.995 3.941 .97 3.340 J.81]
&0 180 6.1%1 4,143 4,095 &.0u7 4,001 3.938 3,908 3.8W 3. 817
a0 185 9,122 4,149 4.101 4.054 %.0Cd J.954 3.910 3.4u8 J. 620
80 190 4,183 4,160 4.113 4.068 4,020 3.968 3.913 3.855 3.828
80 195 4,163 4.160 &.113 4,068 4.020 3.968 3.913 3,855 3,028
a0 200 4,101 &.1)7 4,089 4.060 3.995 .94V 3,907 3.840 3.81)
80 205 4.038 4,103 4.053 3.938 3.9568 23,900 3,498 1.d18 3. 790
40 210 4,022 4.082 6.039 3.981 3,341 3,434 3,879 3.490R 3. 71
80 215 3.966 4.010 3.992 3.92) 3,803 3.829 13.812 13.775 3. 740
a0 220 3.935 3.976 3.954 3.886 3.38%3 2.792 3,777 3,747 1723
40 225 3.847 3.867 1.811 3,771 3.716 1686 3.677 3.661 3. 654
40 230 3.643 3.768 3,781 3.764 1.727 3.710 13.703 1.691 3.678
40 235 2.996 3.345 3.652 3.738 3.743 3.759 3.75) 2,755 J.724
a0 240 3.029 3.3)65 3.665 3.732 3.705 3.713 3.705 23.7C6 1.669
a0 2u5 3.049 3.355 3,660 3.745 3.761 3.778 3.778 I.78) 3.749
40 250 3.050 3.300 3,650 3.806 3.920 3.950 3.960 23.970 3.950
80 255 3.050 3.300 3.650 3.300 3,920 13.950 3.960 3.970 J.950
N0 260 3.056 3.)36 3.665 3.842 3.965 3.995 4.022 &.00) J.977
a0 265 3.068 3.408 3.695 3.926 &.055 4.085 4.086 4,069 &.031
a0 270 3.070 3.420 3,700 3.940 4.070 4.100 4.10C 4.C80 &.040
0 275 3,066 3.396 3.690 3.912 4,040 6,070 &.072 3.058 4,022
0 280 3.070 3.420 3.700 3.940 4,070 4.100 &.1C0 4,080 4.0Qu0
L 285 3.05¢ 3,384 J3.685 1.094 4,005 GO 6.04C 4.017 3.983
40 290 3.0% J3.326¢ 3.660 3.812 3.470 3,884 1.87¢6 3.872 1.8u8
a0 295 2.835 1.300 3.635 3.76¢ 3,870 J.914¢ 3,918 3,925 3.905
80 100 2.790 3.300 3.632 3.756 1.856 3.902 3.904 3.710 3.890
40 305 2.720 3,300 3.626 3.748 3.868 J.926 3.9)2 3.940  J.920
40 310 3.425 3,744 3.885 3.925 3.967 3.975 3.955 3.915 ). 0897
80 315 4.290 4,188 &,.150 4.110 4.055 4,000 3.950 J.A60 3,845
40 320 4.080 4,126 &.077 4,026 3.943 1.927 3.9 3.933 3.80%
40 325 3.967 4.017 3,902 3.919% 1.876 3.428 3.815 3,766 3.742
80 330 3.868 ).896 13.850 3.300 J.74d 3,712 1.701 J.h82 3.670
60 138 . 3,999 4,051 4,019 3.956 3.916 3.36C J.850 3.9 ). 766
80 Ju0 4.090 4.1 4,083 4,033 13.99 J. 339 I.956 J.836 3.809
40 Jus 3.695 3.902 3.965 3.970 13.978 3.963 3,927 ).du9 3. 865
80 350 3.133 1.558 3.771 3.d42 3.916 J.v4) 3,912 3.920 3.898

L[] 355 2.825 3.300 3.635 1,760 3,850 3.890 ).870 3.H95 3.075
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ELEMENT LOCATION YELOCITY IN KILOBETEKS/SEC POR DESIGEATED PERIODS (SEQ)
COLAT E. LONG 20 30 80 50 60 70 80 90 100
a5 0 3.264 3,486 3,720 3.791 3.804 3.799 3.788 3.782 3.76)
LL] 5 3.264 3.4086 3.720 3.791 3.804 .79 3.788 3.782 13 763
5 10 3.352 3.%688 3.743 3,795 3.799 3.789 3.778 3.769 3. 751
s 15 3.370 1.566 3.800 3.88) 3,419 3,905 3.847 3.862 J.84)
45 20 3.000 3.300 J.050 3.780 3,320 J.B30 3.820 13.820 3.A800
a5 25 3.360 1.566 3,800 J3.979 3.47%0 3.881 J.85%9 .02 J. 813
45 30 3.600 3.7uu 3,900 3.9%5 3,937 3.915 2,885 J.4940 3.922
5 35 3.600 J.7%4 3.900 13.945 3.347 3,915 1.885 3.88) 3,822
45 80 3.126 3.419 3.7%5 3,800 3.005 3.A08 3.796 3.748 3.759
4S5 45 3.370 3.566 3,800 3.483 3.910 3.905 3.u87 3.862 3,861
45 50 3.625 3.744 3,900 3.955 3.997 3.975 3.955 3.915 3.897
85 55 3.050 -3.300 3.656 3.300 3.920 3.950 3.950 .97 3.950
85 60 3.030 3.300 3,650 3.792 3.3d0 1.902 13.93¢ 3.910 3. a90
45 65 3.025 3.300 3.650 3.790 23.870 3.890 3.490 13.895 3. 87%
45 70 3.015 3.300 3.650 13.786 23.850 3.866 J.862 ).A65 J. 845
3] 75 3,039 3.306 3.635 3.766 3.921 3,839 3.835 1.833 3.819
5 80 3,025 3.300 3.65C 13.790 3.870 3.890 3.890 13.895 3.875
45 85 3.025 3.300 23.65C¢ 13.790 3.470 3.890 3,890 3.A95 3,875
85 90 3.010 3.300 3.650 3.784 3.,8u0 3.854 3.8468 3.850 3.830
a5 95 3.010 3.300 3.650 31.786 3,840 3.85 3.838 13.850 3,810
5 100 3.000 3.300 3.650 3.780 3.620 3.830 3.820 1.820 3.800
5 105 3.000 3.300 3.650 3.7860 3.820 3.810 3.620 3.820 3.800
(1 110 3.017 3,312 3.655 3.800 3.865 3.881 13.876 3.876 3.854
(] $15 3.000 3.300 3.650 3.780 3.820 3.830 13.820 )3.820 3.800
a5 120 2.979 3.326 3.657 3,808 21,876 13.896 3.890 13.887 3.86)
45 125 2.906 3.336 J.662 13.824 3,901 3.923 3.918 3.913 2.897
45 130 3.317 3.578 3.755 3.776 3,757 3.750 3.7¢% 3.713 3.706
85 135 3.858 3.682 3.789 3.796 3.785 3.776 13.768 J.757 3.737
L] 140 3.458 3.682 1,789 3,790 3,795 3.776 3.768 1.757 1.7117
a5 145 3.780 3.88) 3,916 3.912 3,908 3.480 J.860 1.79% 1.782
a5 150 4.200 8.188 &.150 4.Y10 &.0%5 &.000 3.950 3.860 J.845
(3] 155 8.200 4,188 4,150 4.110 4,055 _8.000 J3.950 ).860 3,845
L1 160 9,19 4,160 &.113 4,668 6,020 3J.9éd 3,913 1.855 1.828
a5 165 .76 68.160 4.113 4,068 4.020 1.968 3.213 1.955 3.828
45 170 8.1%43 4.160 4,113 4,768 4,020 3.968 3,913 1,855 ).828
45 175 9.14) 8,160 &,11) 4.068 4,020 3.968 3.913 1.855 3.028
(1 180 4.1 4,160 6,113 4,068 4,020 J3.968 3.913 ).855 13,028
[ ] 1085 %.19) 4,160 &,113 4.068 4.020 3.966 3.913 ).855 1.u28
(1] 190 4,143 4,160 4.113 4,068 4,020 3.968 3.913 13,855 J.A28
45 195 9,18} 4,160 U.113 4,068 6,020 3.968 3.913 13.855 2,420
45 200 €. 111 4,193 6.095 4,047 4,000 3.948 1.908 3.848 I.0817
L 1) 205 8,038 4,163 6.C53 3,998 23.95¢ 13.900 3.838 1.818 1. 790
a5 210 8.038 6,103 4.0%) 3.998 3,958 3.900 3.898 3.814 ).790
L] 215 3,974 4,029 3.999 1.932 3.892 3.636 JI.822 3.780 3.752
85 220 3.950 3.992 J.975 3,905 J.864 3.811 3.734 3.762 176
85 225 3.847 3.867 3,811 3,771 ). 716 3.686 13.677 3.6b61 3,658
&5 230 3.6847 3.867 3.811 3.77% 3,76 J.686 I.677 I.66% 1.650
L 1] 2% 2.930 3.320 3.65¢ 13.762 13.800 3.820 J.814 3.816 3,790
a5 240 3.058 1,340 3.635 3.730 3.7 3.Tu9 3,743 3. J.718
L] 265 3.058 1,160 3.645 3,720 3,702 3.715 J3.739 3,710 1.678
a5 250 3.015 3.37C J.685 .3.75% 3.718 3.74T 3.743 3,746 I.705
L] 255 3.065 3,310 3.655 3.793 3,894 3.921 1.929 JI.938 3.915
-] 260 3,052 3,312 3,655 3.314 3.955 3.965 3.974 1.981 ), 959
5 265 3.052 3,312 3.655 J.0t14 3,9)5 3.965 I.374 3,981 3,959
a5 270 3.052 3.312 3.655 J3.414 3,935 3.965 I.974 3,991 I.999
a5 27% 3.050 3,300 1.650 3.400 13,920 3.950 ).950 3.970 3.950
L 1] 200 3,032 3.312 3.65% 3.806 23,895 3,917 J3.918 3.927 1).899
5 285 2.9% 3.328 3.651 1.302 3.490 3,932 3.932 3.932 3.%00
85 290 3,020 J.9A0 3,725 3.928 3,906 3.9)8 I.940 13.92) ).898
" 295 3.585 3,840 3.920 3.972 3,987 3.97¢ 3.9)9 3.904 3,869
(1) 300 3.700 3.930 3,966 4,006 4,012 J3.992 3.952 13.910 13.87)
85 305 3.850 4,020 4.016 4.04a 4,030 3.998 3.4951 13.902 1.862
A5 310 3.710 3,928 1.97) 4,004 4,009 3.990 3.952 J3.905 ).8%%
85 315 3.890 &,010 W.04u 6,036 4,020 3.990 I.952 I.882 J.066
a5 320 4,101 4,137 4,039 4,040 3,995 3.941 1.907 J.840 I,.81]
5 32% §8.006 4,062 6.026 ).965 13.925 J.868 ).860 1.799 3TN
85 330 3.95 3,878 3,926 3,781 3.727 3.695 3.685 J,.bo8 3,659
5 335 3.966 4,013 3.988 3,922 3,461 3.827 3.81) I,772 3,746
L] 380 9.080 4,126 &.077 %.026 3.91) 13,927 3,904 1.43) 3.805
" R T'1 4.14) 4.160 &.113 w,068 4,020 3.968 3.913 13.8%55 J.v20
5 3% 2.974  ),396 3,686 ).793 1,864 3.492 J.845 1.8d3 3.86)

L1 385 2.930 3,300 J.6u44 ).772 3.8)2 JI.85¢ I.AuB 3.850 .80
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ELERENT LOCATION VYELOCITY IN KILOBETERS/SEC FOR DESIGNATED PCRIODS (SEJ)

COLAT E. LONG 20 30 40 50 60 70 80 90 100
50 Q 3.352 3.548 3,743 3.795 3.799 J1.789 3,778 3.769 3.751
50 5 3.533 3.672 131.790 3.805 3.799 J.781 3.771 3.759 ). 742
50 10 3.292 3.548 3.737 3.791 3,831 3,837 J4.834 ). 829 3.8
50 15 3.805 3.922 J.997 6,007 13.990 3.961 3.925 3.863 3.0u6
%0 20 3.480 3.655 3.450 3.912 3,99 3,898 3,472 1.8I6 3.818
50 25 3.480 13.655 3.850 3,912 3.914 3,493 3.472 J.u36 3,818
50 3c 3,240 3.478 13.750 3.446 JI,A67 3.864 3.386 3.A28 1.609
50 35 3,015 3.300 3.650 3.786 3,850 3.866 3.962 J1.H65 3, 845
50 40 3,015 3.300 J.650 3.786 1.850 3.866 J.u62 3.865 3. 045
50 45 3,155 3.389 3.700 3.827 3.913 3931 J3.931 3.929 3.909
50 50 3.620 J.7u4  3.900 3.953 3.977 3,963 3.941 3.900 ). 882
50 55 3.020 3.300 3.650 3.788 1.R60 1.878 3.876 3.880 ). 860
50 60 3.0u45 1.300 3.650 3.798 3.910 3.938 3.946 3.955 3,935
50 65 3.020 3.300 3.650 3.788 3.860 3,878 3.876 1,980 1.860
50 70 3,000 J.300 3.650 3,780 3.820 3.83C JI.A20 3.820 3.800
50 5 3,095 3.360 3.656 3.786 3.850 3.866 3,862 3.065 3.8u45
S0 80 3.030 3,300 23.650 3.792 3,880 J.902 3.9C¢ 3.910 3.8%0
50 85 3.015 3,300 3.650 J.786 3,850 3,866 J.862 3.365 3. 845
50 90 3.005 3.320 3.660 3,772 3.798 3.808 3.800 3.801 3.775
50 95 3,000 3.)20 3.660 3.770 3.7d8 3.796 3.786 3.786 3. 760
50 100 3.000 3.310 3.6%5 3.775 23.804 3,813 13,803 3.801 3.780
50 105 3,030 3.300 3.650 3.792 3.880 3,902 3.934 3.910 J.890
50 10 3.060 3.360 3,675 1.870 3.995 4.025 4.030 4.025 3,995
50 1S 3.222 3.460 3,712 3.346 3.935 3.951 23,953 3,948 31,923
50 120 3.6)7 3.770 3.828 3,855 3.859 J.840 3.#30 13.909 3. 787
S0 125 3.366 3.572 3.75) 3.327 J3.8¢9 3,843 3.830 3.821 3. 799
50 130 3.804 3.872 1.858 13.810 1.776 3.742 3,732 3.7C4 3.690
50 135 3.842 1.896 3.871 3.81a 3,772 3.7)5 3.72) 1.699 3,684
50 130 3.500 J.6R0 3.760 3.780 3.810 3.800 3.400 13.750 3. 740
S0 mus ¥.060 8.036 4,072 w.044 6,006 3.960 3.920 13.838 3,824
50 150 4.200 4,188 4.150 &.110 &.055 &.000 3,950 13.36) 3,845
50 155 4.143 G.160 4.113 4,068 4,020 J.96d 3.913 J3.A55 J.828
S0 160 4.193 6.960 4.113 &.068 &.020 3.368 3.913 3,855 1.828
50 165 4.183 ©.160 4.113 &.068 «.020 3.968 3,913 J.855 1.828
50 170 3.943 4.160 4.113 4.068 6,020 3.968 3.913 3.855 3.e28
50 175 u.14) w160 6.113 4,068 4,020 3.9b8 3.913 I.855 13.828
%0 180 %.143 4,160 6,313 6,068 4,020 J.968 3,913 3.355 3,828
50 185 4.18) 8§.160 4,113 4.068 6,020 3.968 3.913 3.855 13,828
50 190 %.14) 4,160 8.113 4,068 4,020 3.963 3.913 I.6855 ). 828
50 195 G.183 4,160 4,113 &.068 4,020 3.968 3.913 3,655 13.828
S0 200 .111 4. 143 4,095 &.047 &.000 3.948 3.908 3.A8w 3,817
50 2CS 3.049 &.109 4,059 4.005 3.964 3,907 3.899 J3.B22 3,794
50 210 4.039 4,103 8,053 3.198 1.958 J.900 3.89d J.813 3.790
50 215 3.959 .00C J.985 3.915 3.875 1. H20 3.¢03 3.770 .74}
50 220 3.958 4.000 3.965 3.915 3,875 3.020 3.833 13.770 3.74)
50 225 3.880 3.926 1.883 3.818 J.768 3.728 ). 715 3.69) 1,€78
50 230 3,841 3,857 3,797 3.762 3706 J.676 3.670 3.655 J.649
50 235 3.223 3.521 3.714 3.751 1. 749 3,757 3.753 JI.748 13.723
50 260 3.116 3.360 3.605 3.69% J.69 3.719 3.718 131.719 1697
S0 205 3,076 3.330 3.63C 3.743 3.790 3J.814 3.816 I.,821 ).798
50 250 3.05¢ 3.3u5 3,655 3.752 3.787 13.807 13.809 13,815 ).784
50 255 3.050 3.300 3.650 J.d00 1J.920 3.950 3.960 3.970 1.950
$0 260 3.085 J3.330 3.650 3.798 J.9%0 1.938 3.%46 1.955 1.935
50 265 3.030 3.300 J3.650 3.792 3,880 3.902 3.934 3.9 J.890C
50 270 3,085 3.300 13,650 3.798 3.910 13,938 3.946 I.955 3,935
S0 275 3.025 3.300 3.650 3.790 J.870 3.090 3.8Y90 13.895 13875
50 260 2.945 3,300 3.684 ).778 ).862 3.890 J.u70 3,895 1.875
S0 285 3,590 J.840 3.920 3.97¢ 3.997 3.986 J.953 3.919 J.d84
50 290 9.000 4.110 4,065 4,082 4.049 &.004 3,950 13.89) 3,651
50 295 4.950 4.200 4.115 §.120 8,068 4,010 J.949 3.885 . 640
50 360 8,150 ©.200 4.115 4,120 4,068 4.010 3.949 3.885 2. 040
50 308 4,155 4.199 4.118 4.135 4,067 4.009 3.949 3.8A2 1.840
50 310 8.190 4.190 4.143 4.112 4,099 4.002 J.950 3.865 ). 084
50 315 .18 68.160 4.113 9,068 4,020 J.968 3.913 J.855 J.828
50 320 4,101 4.137 4,089 4.080 3.99% 1941 13,907 13,840 1.813
50 2% 2.959 4,009 3.97% 3.909 1. 605 J.815 J.806 3.754 1,736
50 3o 3.863 J.u83 3.832 3,791 3,730 3705 3,695 3.6M 3. 667
50 33% 9,018 6,072 6.03) J.97) 2.91) 3,876 3.0869 1.4904 1. 776
50 Juo 9,101 4,137 &.089 4,000 3,995 L4941 J.937 J.du0 D81I
S0 35 8.18) 4,160 4,113 4.068 &.020 3.968 J.91) 1.855 1,828
50 350 3.126  3.872 3.73 3,426 J.878 J.094 J.88% J.0M2 ), 851

50 355 3.099 3.362 3.673 1.788 3.8)5 1.844 1.837 3.837 3.818
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ELEAENT LOCATION VEZLOCITY IN KILOMETEES/SEC FOR DESIGNATED PERIODS (SET)
COLAT E. LONG 20 30 40 50 60 70 80 90 100
55 0 3,064 3,305 3.635 3.776 3.871 3,899 31.935 1J.913 23.89%
S5 S 3.088 3.310 3.620 3.757 3.842 1,872 3.078 I.885 3.0868
55 10 3.13v 3,024 3.691 3.790 J.872 3.89¢ 3.897 3.960 3.887
55 15 3.970 4,910 4.050 4.0uB &.,020 J.990 3.952 3.882 3J,0866
35 20 3.740 3933 1.950 3.986 4.001 3.990 1.954 3.908 3.887
55 25 3.735 13.81313 3.950 3.364 3.991 J.94d 3,940 3,88% 3,A72
55 30 3.735 3.833) 3.950 3.4984 I.991 3,268 I, 940 3.849 3,872
55 35 3,140 3.389 J.7C0 3.421 3.893 J.A95 1.839 3,488 ) 864
55 4o 3,050 3.300 23.650 3.800 3.920 13,950 13.960 3.970 3.950
55 us 3.015 3.300 3.650 3.786 3.850 3.466 3.862 3.865 13.845
55 50 3,000 3,300 23.650 3.780 3.820 J.630 13.820 3.820 3.A00
55 55 3,000 3.300 2J.650 3.780 3.820 3.830 J3.820 3.820 J.800
55 60 3.005 3,300 3.650 3.782 13.A30 J.A42 3.834 JI.H35 1.815
55 65 3,005 3,300 3.650 3.782 3.840 3J.842 1l.83¢ 3.0835 1I.815
55 70 3.020 3.300 3,650 3.788 3.460 J.476 3.876 1.A60 J.860
55 75 3,010 3.310 3.655 3.779 J3.824 3.837 13,431 31.83) 13.810
S5 80 3,017 3.342 3.670 3.785 3.817 13,430 13.825 13.925 23.794
5 85 3.035 3.330 3.665 3.779 J.842 12463 D867 JI.8748 . A45
85 90 3.020 3.360 3.68C 3.75¢ 3.764 3.776 I.77¢ 3.778 I.740
55 95 3.000 3,400 3.700 3.730 J.660 3.660 J.650 3.450 3.600
55 160 3.010 3,360 3.6BC 3.754 J. 764 3,752 3,76 .74 3,710
55 105 3,03 2.324 3,680 J3.820 J.910 1.932 13,932 3.932 3.908
55 110 3.03% 3,324 3.660 3.820 3.910 3.932 3.932 13.932 1,908
55 115 3.027 3.312 3.655 3,808 1.485 13.905 3,974 13.906 ).8648
55 120 3.528 3.672 3.79C 3.303 13.789 13.769 3.757 d.7w 3,727
55 125 3.808 3.872 3.858 131.810 3.776 1.742 1,712 131,704 ). 690
35 130 3.690 3.800 3.821 3.799 3.789 3,764 1,757 1.7 3,709
55 135 3.808 3.872 3.858 3.910 3.776 J.7¢2 3.732 1.704 3.690
55 140 3.835 3.938 3.944 3.988 3.936 3.90) 11.97% 1.8%2 1IN
55 145 4.150 4,200 4,115 4.120 &.068 .4.010 J1.939 13.885 3,840
55 150 8.150 4.206 4.115 4,120 &.068 4.010 J.9499 1.A85 3,840
55 155 4,165 4,196 &.125 4,197 4.064 4.007 3.93% 13.477 3.84)
55 163 4.185 4,192 8,139 4.11) 4.059 &.603 J.950 2.967 .84
55 165 84,200 4.198 4,150 6,110 &.055 &.030 3.95C 13.860 3.845
55 170 4,17V 4,176 &.131 4.089 &.037 J.994 I.931 3.957 J.836
55 175 8,143 3,160 %.,113 4,068 4,020 J.968 3.913 13,855 3,828
55 180 8.14) 4,160 &,.11) 6,068 &.020 3.968 J3.913 3,855 )J.826
55 185 8.964) 4,160 8,113 4,068 u6.020 13.968 3,913 13.855 3.828
S 190 8. 143 Q.160 4.1%3 8,068 %.020 3.968 3.911 3.45% ).828
$5 195 4,993 4,160 6,113 64,068 &.020 3.968 3.913 J.85% 3,428
5 200 9. 143 4,160 4,313 4,068 u.020 3.968 3.91) 3.855 ).828
58 208 8,143 G160 4.113 4.060 &4.020 11.968 3.91) 13.855 ).828
5 210 4.14) 6,160 &.113 4,060 4.020 J.968 3.91) 23,055 J.628
55 215 4,090 4.137 4.083 4.03) J3.94y 3.9234¢ ),.905 3.836 1.809
5% 220 %.038 6,103 4.053 3.798 3.95%8 1,900 13.898 J).814 ),790
5% 225 4.038 ©.10) 8.053 ).998 3.956 J3.900 ).498 3,818 ), 790
55 230 3.998 4.051 4,019 J3.956 J.916 J3.860 3.A50 3.798 13.766
5% 235 3.950 4,000 3,985 3,915 3.875 J3.A20 3.480) 3.770 J.743
55 240 3,016 2,400 3.6%1 3.732 13.779 d.31) 1.415 1.816 ).79)
55 245 3.076 3.339 J.612 3.759 21.83% 3.375 J.840 3.088) J.851
55 250 3,102 3,315 3,605 3.733 3.79) 13,827 ).824 ).820 )I.R13
55 255 3.069 3,305 3.6)5 3.778 3.6H7 3.311 J3.9%9 3.928 .909
55 260 3,000 J,300 3.650 23,796 J2.9CC J1.926 J.932 3.940 .920
55 265 3.085 3,300 3.650 13.798 ).910 13938 3.946 3.95% 1.9)35
55 270 3,000 3,330 3.687 3.790 13.8%6 3.926 13.932 3.340 I,920
55 275 2.955 J.300 J.684 3,782 3.882 .38 3,910 3.925 1.90%
£5 200 3,180 3,570 3,774 J.466 I,946 3,968 I.957 I,988 3,917
55 2485 4,150 4,200 4,115 4.120 4.0A8 4.GY0 J.949 3,885 I, uu0
5% 290 8,175 4.19¢ 6.132 6,195 4,061 4,005 3.949 3,872 ),.8u2
55 295 G171 W 178 64131 4,089 6.037  1.946 3.901 ).857 1. 8136
55 100 4.6 4,160 4,193 4.06A 4.020 3.908 3.9%3 31855 3,628
55 305 4.74) 4,160 4,113 4,060 4.020 J.964 J3.913 3,455 ).828
55 R[] 4,061 4.110 6,064 4.0 23.968 DJ.912 3,393 .84 ).797
55 315 J.9685 4,033 3.99 J.934 I, 897 2.839 d.u26 DI.775 )1.75%
55 J20 3.876 3.904 3.A60 3.00% 3.798 J.T721 3.710 J.hB9 1,677
55 325 4,000 4,098 w6.052 13.797 3.9%6 J.u99 ).890 3,817 ), 789
55 330 Q.11 4,14 8,095 4.047 &.007 3,968 3.908 J.A44 3,817
58 315 4.14) 4.160 6.19) 4.068 4.020 J.96H ).913 J.85% D, u28
S Ja0 8,155 4,170 4,127 4,082 4.032 1.979 1.9249 1.4%9 J.81)
S 345 8,155 4.199 4.318 4.9119 4,007 4.009 J.949 J.uB2 J.040
55 3150 J.005 3,390 3,690 J).H06 3.45%7 3.A72 3J.861 JI.856 J.8)4

55 355 J.102 3,315 3.605 13.73) 3.79) J).827 J).424 I.H20 ). U1)
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ELENENT LOUATION YELOCITY IN KILONETERS/SEC rFoR DESIGHATED PRRIODS (SKC)
COLAT E. LONG 20 30 a0 50 60 70 80 90 100
60 0 3.05¢ 13.324 3.660 3.828 3,950 3.980 1.988 3.992 1,968
60 5 3,056 3.336 3.665 3.842 3.965 3.995 4.032 4.00) 13.977
60 10 3.045 3.360 3.65C 3.798 3.910 3.938 3.946 I.955 3.915
60 15 3.035 3.300 3.650 3.79% 23,490 3.9% 3,918 3,925 3.905
60 20 3.050 3.300 3.650 3.800 3.920 3.950 J3.960 3.970 3.950
60 25 3.050 3.300 3.65¢ 3.R00 3.720 3.950 3.960 3.970 3.950
60 k1 3.281 1.078 3.687 21.805 J.A7) 3.0684 3,892 ).A90 I.872
60 5 3,920 1.375 3.669 3.816 3,908 1.925 3.928 3,928 1.906
60 4o 3.05% 3.308 3.670 3.454 3.970 3.999 4.032 3.999 23.971
60 45 3,040 3.300 3,650 3.796 3.900 3,926 3.932 3.940 2J3.920
60 50 3.000 3.300 3.650 3.780 3,820 13.830 3.820 3.4 3.800
60 55 3.005 3.300 3.650 J.762 3.d430 3,842 3.834 13.835 J.815
60 60 3.056 3.310 3.620 3.745 3,762 3.800 13.794 3.795 3.778
60 65 3.000 3,300 3.65C 3.780 J.82¢ 13.830 3.320 3,820 3.800
60 70 3.015 3.300 3.650 13.786 3,050 3.866 13.862 3.865 I.A45
60 75 3,041 3.336 3.665 3.836 13.935 3.959 3.950 3.958 13.932
60 80 3.012 3,312 3,655 13.798 13,855 3.869 3.862 3,861 3.839
60 85 3.092 2,382 1,670 3.783 3.807 3.818 3.811 3.810 3.779
60 90 3.017 3.382 3.670 13.785 3.917 3.810 ).825 3.825 3,794
60 95 3,000 3.370 3.685 3.745 3,768 3.711 3,701 13,761 13.660
60 100 3.037 3.3¢2 3.670 3.793% 3.857 3.878 3.861 3.885 J,054
60 105 3.052 3.312 3,655 3.814 13,935 1.965 13.974 3.941 3.959
60 110 3.007 3.312 3.655 3.796 1.845 13,857 J).848 J.Au6 I. 824
60 115 3,000 3,300 3.65C 3.780 3.820 3.830 13.820 13.820 3.800
60 120 3.880 23.920 3,883 3.¢18 3. 768 3.720 3.715 3.69) 3. 678
60 125 3.766 3.848 3.846 3.4907 3.781 3.750 .70 3.710 23.697
60 130 3.880 3.920 3.883 3.318 13,768 3.728 J.715 13.691 3,678
60 135 3.88) 3.920 3.88) 13.818 3.768 3.728 1.715 3.691 13.678
60 140 3,885 3.956 3.928 3.901 3,466 J.d27 3.802 3.762 3.7)9
60 145 8. 150 4,200 &.115 &.120 4,068 4.G10 3.949 3,885 3,840
60 159 4,150 4,200 8.115 6.120 4.068 -4.010 J.939 3.445 J,840
60 155 4.150 8,200 4,115 4,120 6.068 ©8.010 J.9u9 13,885 I,840
60 160 4,150 §.200 4.115 4,120 4.068 &.010 J.949 3,885 J.8u0
&0 165 0,175 6,196 4.132 4.115 4,067 6.005 3,949 13,872 J.842
60 170 4.790 4,190 4,183 &.192 8,058 4.002 1.950 3.865 3.8us
60 175 9,200 4,138 &,15C 4,110 4.055 4.000 3.950 13.860 3,845
60 180 8,171 4974 4,131 &.085 &,037 3.98% 3.931 I.857 J.836
60 185 4.163 6,160 4.113 4,068 &,020 13.968 3,913 3.855 3.828
60 190 q.943 6,160 4,113 8,068 4,020 3.968 3.913 3,855 ).0828
60 195 4.10) 4,160 G4.113 4.268 &.020 3.968 J3.91) 3.8% J.828
60 200 4,16) 4.160 G.11) 4,068 4.020 23.968 J3.913 J.655 3.028
60 2C5 8.30) 4,160 64,113 4,068 4,020 J.958 3.913 3,855 J.A28
60 210 . 069 4.120 &.07% 4.019- 3,977 3.920 3.92 3.829 13.401
60 215 4,038 4.10) &.053 3,996 3.956 3.99C 3.098 1.810 3.790
60 220 4.038 4,103 6.053 3.998 13,958 13.990 J.898 ).818 1.790
€0 225 8,038 .103 4.05) 3.998 3.958 ).900 31.898 3.618 3,790
60 230 3.966 4,010 3.992 3,923 3,483 1.82d4 J1.812 3,775 J. 748
60 235 3.950 4,000 3.965 3.915 3,875 3.B820 3.803 3.770 13.741
60 240 3.673 J3.636 3.881 3.851 3.8us¢ 3,818 J.438 3,787 3765
60 2u5 2,918 3.320 3.613 3.726¢ 3,790 J.831 J.83) J3.3)8 13.81A
60 250 3.052 3,315 3.602 3.72) 3.769 13.797 1,796 13.748 1I.78)
60 255 3.087 3.355 3.625 3.707 3.699 3.717 3714 2.715 ).688
60 260 2.890 3,300 3,638 3.776 3.904 3.95C¢ 1.960 13.970 3.950
60 265 3,590 J3.8640 3.920 3.974¢ 3.997 J.986 J.953 J1.919 J.884
60 270 3.590 3.840 3.920 2J.97% 1.997 ) 9R6 3.953 3.9 ). 888
60 275 2.920 3,390 J3.678 ).796 3.911 3.956 1.95%9 I.961 J.9139
60 280 2.950 3,480 3.719 3.d16 13.918 3.962 3.958 4.95) J.928
60 285 9,160 4,198 6,122 4.118 4,005 4,000 3.949 JI.840 ). 941
60 a9¢c 4,189 G4,16) 4,117 &.072 4,023 .971 ).917 13.855 ).870
60 295 4.18) 4,160 ©.113 &.068 &.020 3.968 13.9313 3.455 J.hH28
60 300 4,107 4,960 4,.11) 4,068 4.020 3.968 J.91) 3,355 I.,420-
60 30% 4,922 6.149 &.10% 4,056 &.N08 J.954 3,910 3Ii84A 1.820
&0 310 3,944  3.,9R8 3.950 3,892 3,447 J1.799 J1.789 I.7¢7 ).726
60 315 3,868 3.896 3.850 13.400 .74 J,712 J.70% 1.682 J.670
60 320 4,040 4,098 4.052 3.997 J.956 1.899 3.890 13.AV7 3,789
60 25 4,922 4,949 8.107 6.054 4,008 3.954 J.910 3.de8 3.820
60 310 8,143 6,160 G113 6,068 w.020 V.968 D.91) ).855 J.828
60 3% G, 49 4,163 4117 4,072 4.02) 3,971 0.917 J,U5 J.8)0
60 380 3.775 2.929 3.976 &,01) 3,998 J.967 ).924 I.A78 ), 84)
€0 35 2.929 3.12¢ 1,651 ).R08 2J.928 1.968 13.974 ).977 3.95)
60 350 3.049 3.Ju4B 3.670 3,852 1.960 J.9A6 JI.9u8 I.944 J.956

€0 355 3,058 3,348 3.670 ).856 3.980 4.010 4&.016 4.0W ) 946
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PLENENT LOCATION VELOCITY IN KILOMBTERS/SEC FOR DESIGNATED PERIODS (SEC)
COLAT E. LONG 20 30 40 50 60 70 8 90 100
65 [ 3.066 3.396 3,690 3.912 &.040 4,070 4.072 4.058 4,022
65 S 3.064 3,384 3,685 1,898 4.025 4.055 4,058 4,047 4,013
65 10 3.052 3.312 3.655 3,814 3.935 3.905 3.97¢ 3.987 3.959
65 15 3,048 3.328 3,660 3.824 3.930 3.956 1.960 3.762 3.938
65 20 3,052 3.312 3,655 3.81¢ 3.935 3.965 13.974 2.981 29959
65 25 3.052 3,312 3,655 3.A14 3.93% 3.965 13.974 3.981 3,959
65 30 3.062 1.372 3.680 3.484 4,010 4.0u6 4.048 9,036 4,000
65 35 J.435 3.605 3.715 I.816 3,42 I, 845 3,842 3.829 .81
6% 40 3.056 3,396 3.690 J.9B H4.020 4.046 6,044 8,020 13.492
65 45 3,052 3.312 23.655 3,914 3,935 3.965 3.974 131.981 1.959
65 S0 3.050 3.300 3,650 3.400 13.920 3.950 3.960 13.4970 3.950
65 55 3.076 3,351 1,656 3,782 3.870 1.895 1.936 J.906 3,848
65 60 4,143 4,160 4,713 4.068 4,020 J.968 3.913 13.855 ).8628
65 65 3.213 3,558 3.777 3.854 3.92¢ .94 1.932 3.920 3.698
65 70 2.994 ).324 3,657 3.4%¢ 3.906 1.932 3.932 3.932 3. 308
65 75 3,019 3.324 3,660 3.d74 3.880 3.496 J.890 )3.837 3,863
65 80 3,059 23,384 3,685 3,396 4.015 6,043 4,044 6.032 3.998
65 85 2.938 3,348 3,661 3,938 3,968 4.010 4,016 4.014 13.986
65 90 2.945 3.300 3.648 3.778 3.862 3.390 3.890 13.895 3.875
65 95 3.000 3.38G 3.690 J.740 3.692 3.694¢ 3.684 3.684 J,640
€5 100 3,005 3.39C J3.695 3.737 1.686 3.689 3.681 3.662 I.615
65 105 2.950 3,390 J.649 3.775 3.856 13.885 3.887 3,893 3.870
65 110 2.860 3,300 3.638 3.764 3.0u4 3.878 3,876 13.880 J1.860
65 115 2.685% 3,300 3,623 3,74 3.874 J.938 3.946 3,955 I.9315
65 120 3.75 3.849 3,877 3,467 3.B69 23,840 I.839 3.777 2I.760
65 125 4,0 4,072 4.033 J3.97) 3.93) 3.876 13.869 .80 3.776
65 130 3.990 4,046 4,005 3,945 3.903 13.850 3.842 3.7B1 13,758
€S 135 4,006 4.064 &.022 3.96) 3.922 1.867 3.961 3.796 3.769
65 10 3.856 3.963 3,95 J.947 )3.932 3.39)1 1.874 .81 2. 785
65 145 4,150 9,200 4.115 4,120 4.068 4.010 J3.949 J3.9885 3.8u40
65 150 4,150 4,200 4,115 4.120 6,068 4.090 3.989 3.A85 J,H40
€5 155 §.150 4.200 4,115 4,920 N.068 4,090 J.949 3.8A85 3,840
65 160 G,150 64,200 4,115 &.120 4.C69 4.010 J.9u9 3.885 3,645
65 165 4,150 %.200 4,115 4,120 4.068 6.010 3,999 13,885 J.B40
65 170 8,150 6§.200 4.115 4.120 4.068 4.C10 3.949 3,885 3.84C
65 175 8,195 8.139 4.186 6.111 4.056 4.00% 3,950 3.862 1I.4u4
65 180 8,200 &.188 4.150 4,110 &.055 4.0C0 13.950 1.B60 3.845
65 185 G171 8,174 4.1 4.089 4,037 J.984 3.9)1 J.857 3,836
5 190 4,143 4,160 4,11) 4,068 %.020 3.968 3.913 )I.0855 23I.820
65 195 G,.%4) 4,160 &,.11) 4.068 &.020 3,968 J3.97) 3,855 13.828
65 200 4.90) L.160 4.713 4,068 &4.020 3.966 1.913 3.855 J1.828
65 20s 8,163 4. 160 4.11) 4.068 4.020 3.968 1.91) 3.855 1.028
65 210 8,111 6,143 4,095 &.047 4.007 J3.948 3.928 J.0844 I, 817
65 215 4.122 4.149 4,101 4.054 4.008 13.954 21.910 3.848 3.820
65 220 4,038 4,903 4.053 3.998 3.958 1.900 31.398 3.813 1,790
s 225 4.038 4,103 4.05) 3.998 13.958 3.900 J1.8%98 3.818 J.790
65 230 3,990 4,001 4,012 3.948 3.908 3.852 3.841 3.789 3.762
65 235 J.958 4.000 3,905 J.915 J3.475 1.840 3.923 3.770 J.743
&5 260 3,935 3.97¢ 3.95¢ 3.066 3.843 3.792 3,777 3.747 2. 72)
65 285 3.581 J3.734 1.810 3.40) 3.790 1.77V ).760 3.7646 I.730
65 250 3.570 J3.660 J.713 3.741 3.711 1.700 J.694 3,647 3. 681
65 255 3.000 3,340 J.670 3.760 J3.756 J.762 3I.752 1.752 3720
65 260 3. 320 ).578 J.796 3.860 ).09% 3.897 J,884 J3.877 3,84
65 265 4,103 4,160 9,113 4,068 4.020 23.90d JI.913 3,455 1.828
6% .270 3.327 J.6u4  3.82) J.883 3.944 I.957 3,941 3.92¢ 3,901
(1] 275 J. 352 J.6u4 3.826 3.483 J.918 J.921 13.899 3.879 1.856
65 280 3.256 3,564 3,787 3.865 3I.915 1.926 I.911 3,897 J.A7M2
63 285 8,051 64,085 4,041 4.056 4.0 3.967 1,918 3,853 13.832
€5 290 3,919 3.998 4.020 .00 J.980 J.940 3.894 3,048 1I.822
(2] .295 4,079 4,112 4,078 6.039 13.999 13,951 3.902 J.u44 )1.819
65 Joo 4,18) Q8.160 G.11) 4,068 4.020 13.968 3.913 3.455 ).828
5 305 4,069 6.120 4,071 64.019 3.977 3.920 J.902 3,829 3.801°
65 iR 1) J.920 1.960 3.926 13.865 3.A19 3774 3.761 D.730 JI.710
65 315 3.855 1.875 3.822 3.781 1.727 J).6Y6 ).686 3.669 3,660
5 320 4.022 6,082 4,039 J.981 31,94t ).Hue 3.879 I.R08 J.781
65 32% 8.74) 4.140 H4.11) 4.90d 4,020 13.968 J3.913 JI.u55 )J.828
65 330 G,18) 4160 6.193 4,068 4.020 13.968 J3.993 .05 I.828
65 325 8,149 4,163 4,117 4,072 4.02) 3.97V ).917 3,455 J,8130
65 Juo J.704  1.857 1.957 4.000 4,027 4.010 3,982 3.926 ).90%
(1] 365 3,058 J.348 1.670 J.d56 J.9H0 4.010 4.016 &.CW ].986
65 350 J.054 3,324 J.660 I.A28 ).950 1.990 ).948 I.992 ).966

&35 355 3.050 3.300 3,650 ).800 3,920 1.950 131,960 13,970 J.950
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FLEMENT LOCATION YELOZITY IN KILUBETERS/SEC POR DESIGNATED PERIODS (SEC)
COLAT K. LONG 20 30 90 50 60 70 a2 90 100
70 -0 3,058 3.348 3.670 3.u56 3.980 4.010 8.016 &.01 3.9686
10 5 3.056 1,336 3.665 3.442 3.965 3.995 4.002 4,003 3.977
70 10 3.050 3.300 1.650 3.400 3.920 J.950 3.960 3,970 3.950
70 15 3.050 3.300 3.650 3.800 3.920 3.950 3,960 3.970 3.950
70 20 3.056 3.336 3.665 J.042 3.965 3.995 4.002 9.003 3.977
70 25 3.058 J.348 J.670 3.856 3.980 4.010 &.016 4.0% 1.986
70 30 3.058 3,348 3.670 3.356 3.980 4.010 4.016 4,014 3,966
70 35 3.287 3.502 3.697 1.333 13.903 3.918 3.920 3.912 3.890
70 40 3,433 3.593 3.710 131.402 3.d27 3.330 3,428 13.818 3.802
70 s 3.052 3.312 3.655 3.d914 3.935 3,965 3.974 3.991 3.959
70 S0 3.163 3.403 3.665 1.779 3.365 3.883 3.836 3,902 3.886
70 55 3.545 3.660 3.710 3.741 3.737 3.736 3,736 I.732 3.726
70 60 8,191 4,143 4.095 4.047 4.001 3.94R 3,928 3.8us 3. 817
70 65 a. 111 4,143 4,095 4.047 4,001 3,948 3,908 .84 I.817
70 70 3.107 3.490 3.7943 J.d46 3,916 3,939 3.930 3,91 3,89)
70 7% 3.040 3,360 3.675 1.962 3,955 3.977 3.97¢ 3.965 3.935
70 80 3.176  3.473 3.735 13.927 4,023 4,048 4.043 u,021 3,987
70 85 3.425 3,768 3.855 3.925 3.967 3.975 3.955 3.915 13.697
7 90 3.495 1.748 3,891 3.933 3.955 3,351 3,927 13.885 3.867
70 95 3.080 3.440 3.718 3.785 3.771 3,775 3,762 3,756 3.719
7 100 3.015 3.370 3.685 3.751 3,738 3.747 3.743 3,746 3.705
70 105 2842 3.332 3.650 3.770 3.863 3.907 3.912 13.917 3.889
7 110 2.808 3.372 3.65¢ 3,707 3.867 3.899 3.934 3.910 3.688
70 115 3.880 ).920 3.883 3.818 3,768 3.728 3.715 3.69) 3.678
70 120 3.769 1.891 3.906 3,489 3.884¢ 3.850 3.889 3,781 3,765
70 125 8.038 9.103 4.053 3,998 13.958 3.900 3.898 3.813 3,790
70 130 %.038 9.10) 4.053 3.998 3.954 3,900 3.498 3,818 J.790
70 135 4,033 4.10) 4,053 3.798 3.958 3.900 3.398 13.318 1.790
70 140 4.039 4,103 6.05) 1.998 3.958 1.900 ).898 3.818 23.790
70 145 6.085 4,148 4.079 4.086 4.082 3.939 13.93¢ 3.371 3.330
70 150 3.150 8.200 4,115 4.120 &.06A -4.01C 3,949 3.985 3.840
70 155 4.150 6.200 &.115 4,120 u.068 4.010 3.9¢9 3.4d5 3.840
70 160 4,150 ©.200 &.115 4.120 4.068 4.010 3.749 3.885 J.840
70 165 4.150 4.200 6.115 4,120 4.068 4.010 3.949 3.935 3.840
70 170 4,165 6,196 4.125 4.117 4.064 4.007 3,949 3.477 3.391
70 175 9.200 6.138 4,150 4.110 4.055 6.000 3.950 3.860 3,345
70 180 6,171 4,176 6.931 §.)89 4.037 3.94u 3,931 3.857 3.836
70 185 8.943 4,160 6.11) 4.068 ©.020 3.968 3.913 23.855 3.828
70 190 a.18) 4,160 &.113 4,068 4.020 3.968 3.913 3.855 3.328
70 195 8.14) 4,160 4.113 4,068 4.020 3.968 3.913 1,855 3.828
70 200 8,163 6,160 4.1 &.068 &.020 3.960 3.913 13.855 1.828
70 205 8.18) G.160 6.¥13 4.068 6.020 3,968 3.913 13.455 3,828
70 210 N.16) 4,960 4,113 4.068 4.020 3.968 3.91) 1.d55 3,828
70 215 8.16) 4,160 4,113 4,069 4.020 3.968 3.913 13,855 3,828
10 220 6.069 4.120 &.071 8.019 3.977 3,920 3.992 3.829 1.801
70 229 %.038 4,103 %.053 J.798 3.958 3.900 13.898 ).818 3.9%90
70 230 3.998 4.051 4.019 1.356 J.916 °3.860 3.850 3.794 3.766
70 235 3.958 4.000 3.985 3,915 3.875 3.820 3.A803 3.770 3,763
7 240 3.911 3.952 3,926 3.4%7 3,411 3.765 3.75¢ 3.72¢ .70
7 245 3.860 3.920 3.8A3 3.318 J.768 3.728 13.715 3.693 3.678
70 250 3.608 3,754 3,773 3.765 3.799 3.7)9 1.734 3.723 3713
70 255 3.405 3.610 3.76) 3.79% 3.800 3.791 3.781 3.771 ). 75¢
70 260 3.036 3,380 3.682 3.784 3.dul  1.A60 3.857 3.858 3.B)
70 265 2.915 3.320 1.651 3.766 3,846 3,830 3.884 3,891 3.865
70 270 3.32) 3678 3.796 3.d58 21.884 ).6845 3,470 3.656 3.828
20 275 3.610 3.821 3.90¢ J.923 3.939 13.9)¢ 1.905 3.87¢ 3.851
20 280 3.730 3.902 3.968 3.974 13.972 J3.931 3.933 . 474  3.850
7 205 3.686 3,836 3.938 3,943 3.908 1.879 3,882 3.807 3.777
7 290 8.079 4.112 4.078 4.039 3.999 3.951 3.902 3.84u 3.819
70 295 3.950 .06 4.007 3.982 2.957 3.918 3.879 3.82) 3,802
70 300 §.94) 4,160 4.11) 4,068 4,020 J.968 3.913 3,855 3.820°
70 105 6,022 4.082 4.039 3.981 13.941 3,434 3.879 13.808 I. 7M1
70 )10 3.85¢ ).A78 ).826 3.781 3,727 13.695 3.685 3.668 J.659
70 315 3.959 &.007 3,975 1.911 ),868 3,816 3.835 ).761 3.738
70 320 8.090 4,131 4,083 4,333 13,989 3.934 3.995 3.836 3.409
70 325 4,143 4,160 ©.11) §,768 4.020 3.968 3.913 3.855 3,828
70 330 4,350 4,166 6,126 §.076 4.027 1.974¢ 3,920 3,856 3,831
70 335 9,175 4,194 6,132 W15 4,06 4,005 J.949 I,A72 I, Hu2
70 340 3.520 1.750 3.476 1.94A ).946 13.940 13.954 3.927 3.895
70 Ius 3,056 3.336 3.665 13.442 1.965 1.995 4.002 3.00) 3.977
70 350 3,050 13.300 3.650 3.400 3.920 3.950 3.960 1.970 3.950

70 15% 3.056 ).336 J.A65 JI.d42 J.965 J3.995 6.002 %.00) 3.977
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ELENENT LOCATION Y2LOZITY IN KILUMETERS/SEC FOR DESIGNATED PERIODS (SEC)
COLAT E. LONG 20 30 40 50 60 10 83 90 100
75 0 3.058 3.348 3.670 3.856 3.980 4.010 &.,096 &.01s 3.986
75 5 3.050 3.348 3.670 3.356 1.980 4.010 4.016 6.0 3.986
75 10 3,007 3.312 3.655 3.412 3.92% 3.951 3.960 3.966 1, 9uu
75 15 3.052 13.312 3.655 3.R14 3,935 3.965 3.97¢ 3,981 3,959
7% 20 3.059 3,384 3.685 3,496 4.015 0.043 4,044 ©.032 3,998
75 25 3.062 3.372 3.680 3.484 4.010 4,040 &.%48 4.036 4,004
7% 30 3.060 3.360 3.675 1.870 3.995 4.025 4.030 4.025 3.995
75 35 3.026 1.336 3.665 31,4930 13.905 1.92) 3.913 3.913 3.887
75 40 3.244 3,054 3,677 1.763 3.773 1776 1.76C 3.763 1. 749
75 't 3.429 1.569 13.700 3.774 3.797 3.800 3.40G 13.796 J.78%
75 50 3.622 1.712 3.719 3,734 3,712 1.706 3.734 3,698 3.694
15 55 3.815 3.515 3.740 3,725 3.665 3.645 3.640 3.6J0 3.530
75 60 8,038 4.103 4.0%) 3.3798 3.958 1,900 3.898 3.818 2,790
7 65 4.038 6.103 &.05) 3,998 3.958 3.900 3.498 3.913 13.790
% 70 3.760 1.942 3,966 3.946 3.932 3.910 3,910 3.848 3,822
75 75 3.028 3.408 3.692 3.920 §.051 4,085 4,086 4.069 &.0)31
75 80 3.622 3.845 3,946 3.982 §.008 3,995 3,968 3.915 3,896
75 85 8.177 a.178 @.131 4,389 8,037 3.984 3.931 3.457 3,836
7% 90 3.883 1.950 3.945 3,915 3.898 3.452 3.427 3.776 3.760
75 95 3,370 1.640 3.775 3.776 3.750 3,752 3.74& 3.735 3.709
* 100 2.915 1,330 3.656 3.761 1,830 3,863 3.867 3.A74 3.845
75 105 2.99% 3,324 3.657 3.314 13.906 3.932 3.932 1,932 1.908
75 110 3.265 3.610 3.751 3.779 3.326 3.839 3.837 3.831 ). 614
7% 15 3.880 3.920 3.893 3.318 3.768 3.728 3.715 3.693 3.678
75 120 %.200 4.198 4,150 u.110 &.055 &.000 3.950 13.860 3,845
75 125 9,038 4.103 6.063 3.99¢ 3.958 3,900 3.398 3.898 3.790
75 130 4,038 4,103 ,053 3.998 3.958 3.990 1.898 3.818 3.790
75 135 4.038 4,103 .05 3.998 3.958 3.900 3.898 3.418 3.790
75 140 4.072 6.112 &.072 4.035 3.991 3.93) 3.913 3,334 3. 4805
75 s 4.150 4,290 &.115 4.120 4.058 4.010 3,989 3.485 1.860
75 150 4,150 8,200 4.115 4,120 4.058 -4.010 3.949 I.845 3,840
75 15% 4,150 4,200 &4.19% 4,120 &.068 4,010 3.999 ).HA85 3.A40
75 160 4.150 4,200 4.115 4.120 4.068 4.010 3.949 3.685 3,440
75 165 4.150 @.206 6.115 4.920 &.068 4.010 J.949 3.8d5 J.A40
75 170 8,150 4,200 4.115 ©.120 8,060 4,010 3,949 3,885 13,840
75 175 4.165 4,196 ©.125 4.1197 4.064 4,007 3.939 13.877 1.861
75 180 9,185 4.192 4.139 4.113 8.059 4.003 3.950 3.Be67 3.84)
75 185 .200 €.189 4.150 4.110 4.055 u.000 J.950 3.860 I.845
75 150 4,200 4,188 4,150 4.110 4.055 4,000 3.950 3,860 3,885
3 195 4,946 4,140 4,174 8.998 4.048 3.989 3.93) 3.u70 3.838
7 200 6,163 4.16C B8.113 4.768 4,020 3.968 3.913 3,455 3,828
7% 208 4,163 4,160 ®.11) &.)68 9.020 3.968 3.913 3,855 3.528
75 210 4.18) 4,160 4,113 4,069 4.020 J.958 3.913 .45 3,828
75 215 8,132 4,154 4,107 8.06% 4.014 3.961 3.911 3.45) 3.92¢
75 220 4,038 4.131 4.G53 3.798 3.958 3,900 3.498 3.4918 3.790
75 225 8,033 G.19) &.053 3.998 3.958 3.900 J.498 J.813 3.790
75 230 4.0 4.072 4.03) 3,973 3,933 1.876 3.569 3.804 3,776
75 235 3,958 4.000 3.945 3.915 3,875 1.820 3.803 3.770 3.78)
75 240 3,919 1.960 3.9)¢ 3.466 3.821 1774 3.759 3.731 3.710
75 245 3.880 1.920 J.883 3.418 3.768 3.728 3.715 3.693 3.678
75 250 3.867 1.499 3.8%¢ 3.799 3.747 3. 711 3.700 3.600 1.668
75 255 3.820 ).AJ6 ).769 1.744 3,636 3.662 I.655 3.64) 1.640
75 260 3.919 13.960 J.93u 3.AG6 3.021 J3.77¢ 3.759 3.731 3.710
75 265 3.665 3.79% 3.866 J.d53 3.dy5 1.820 13.809 3.784 3.764
' 270 3.310 1.578 1.756 31.803 3.836 1.836 3.8)0 3.81) 3.798
75 275 3.332 J.639 3.78¢ 3.833 1.853 1.898 1.867 3.864 3.846
75 280 3.884 3,989 4.017 4,008 J.996 1.964 3,922 3.878 3.852
7% 285 3.511 3,740 3.880 3.915 3.936 3.9)0 13.905 3.880 2.854
7 290 .47 3,740 1.877 3.909 ).932 1.930 3.905 3.830 1.854
7% 295 3.586 3,816 3.919 3.78) 1.9%8 3.961 13.932 ).901 3.877
7% 300 4,0%W G068 4,082 4,010 1,978 3,934 3.890 3,834 3.810
75 6% 8,122 4,149 6.101 4,059 4,008 3.954 3.910 3.848 3,820
75 310 4,05 4,099 4.057 4.002 3.960 3.904 3.883 3.819 3,792
75 315 3.890 1,923 3.885 3.428 3.779 3.739 3,726 13.70) 3,688
7% 320 3.847 1.867 3.811 3.77% 1.716 1.686 13,677 3.661 3I.654
75 2% J.985 4,013 3.97% 3.934 3.891 J.8139 3.026 3.775 13.75%
75 330 8.08% 4.117 4.075 4.923 3,979 1.925 3.488 3.8)1 3.80)
75 335 4.148) 8.160 4.19) 9,068 4,020 J.96d ).%13 3,855 3,828
75 140 3.666 3.A16 1.925 3.155 13,976 3.961 13.932 3,901 3,877
75 05 3.056 3.336 13.665 3.d42 3.90% 1.995 6,002 4.00) 3.977
75 350 3.056 J.336 3.66% 3.942 3.965 3.995 &.C02 4.00) 3,977
75 355 3,064 ),)96 3.685 3.d93 §.025 6.055 4.058 4.047 4.01)
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ELERENT LOCATION YZLOZITY IN KILOMETEQS/SEC FOR DESIGNATED PERIODS (SIC)
COLAT E. LONG 20 30 40 50 60 70 82 90 100

80 0 3,028 3.38¢ 3,682 3.892 4,021 4,095 4,058 6.047 4&.01)
80 5 3.060 3.360 3.675 3.370 3.995 4.025 4.030 4.025 3.995
a0 10 3.059 3.384 3.605 1.496 4,015 4§, 043 4,08y 4.032 13.998
a0 15 3.062 3.372 1.680 3.4B4 4.010 4,060 4.0uu 4.036 4.GOW
80 20 3.064 ).384 3,685 3.898 4,025 4.055 4.058 4,047 &.013
a0 25 . 3,064 3,388 3.685 3.498 4,025 4.055 4.058 &.047 4.013
a0 10 3,019 3.324 3.660 3.322 3.920 1.344 3,946 3,947 3,92)
a0 35 3,01 3.324 3.GGC 3.412 3,870 3,884 3.876 3.472 .08
80 40 3.035 3,300 3.650 3.794¢ 3.890 3,914 3.918 13.925 ).905
80 45 3.010 3.300 3.647 J3.79¢ 3,916 3,950 3,960 3.97¢ JI.950
80 50 3.802 1.95¢ 3.974 3.966 3.961 1,925 3.924 3,859 .81
80 55 3.901 J4.931 3.A8C 3.936 3.746 3.748 3,739 1.708 1. 694
80 60 3.828 3.836 3,769 3.746 3.6496 3,662 3.655 13.643 1 640
80 65 4,025 4.043 3,992 3.999 3.899 3.855 3.819 13.778 1J.758
-1} 70 U, 143 4,160 8.113 6.)68 4.020 3.968 1.913 1.355 3.828
80 75 2,924  3.413 3.692 3.321 3.929 1,973 13.971 3.966 13,942
80 a0 3,559 13.780 3.909 13.985 4,024 4,020 3.997 13.948 13929
680 85 4.200 4.138 &.315C 4,110 4.055 &.000 3.950 3.960 3.845
60 90 3.633 3.854 3.933 3.9uu4 3.957 3.945 1.928 3.874 3,855
a0 95 3,335 3.630 3.767 3.777 3,780 2.7917 3.775 13,767 J.T744
a0 100 2.720 3.320 3.6)6 3,738 3.836 ).892 3.498 1.906 3.880
a0 105 2,773 3.362 3.646 J,.7u8 3.869 13,920 3.935 3,942 3.92)
80 110 3,880 3.920 3,883 3.413 3.768 13.720 3.715 3.69) 3,678
a0 15 3.616 3.73% 3.81) 13,807 3,784 J3.759 J3.746 I. TN 3. 775
80 120 3,728 3.824 3.0)¢ 3,303 3.785 2.757 3,749 3,716 3.70)
80 125 3.769 1.891 3.906 3.389 3.8088 ),850 3.849 J.78% 13.765
80 130 3,791 3.991 3,919 3.713 3.906 3.872 13.859 11.797 13775
80 135 3.942 4,009 3.963 3,961 3.925 1444 JI.952 I.800 I, 77)
a0 160 4,016 4.046 3,965 J3.962 3.907 J.do4 J.925 I.74) 13.756
a0 145 49.150 %.200 4.115 4.120 4.068 4.010 3.949 I.8A5 3.840
80 150 9,083 4.121 &4.000 &.04Y 3.987 .3.937 3.087 3.8 ).798
80 155 4.08) 4.12) &.06C 4.0641 3.947 3.917 3.487 3.838 1.798
80 160 4,150 &.200 4.115 4,120 &.068 4.010 13.949 3.dd5 I, 840
8o 165 4,150 4.200 4,115 4,120 &.0669 4,010 3.9¢9 J.885 J.84C
80 170 4,150 4.200 4.115 4,120 &.068 4.010 3,949 3.485 3,840
80 175 4.150 9.200 4,115 8.120 4.066 4.010 3.949 3.885 J,840
80 180 4,185 4.992 4.139 6,113 &.059 4,00 3.950 3.467 1.84)
80 185 8,200 G.188 4.150 &.110 4.055 4.000 J3.950 J3.960 3,885
80 190 4,200 4.188 4.150 4,190 4.055 4.000 3.950 3.860 1,845
(1] 195 8,171 4,174 4.13Y 8,389 4.037 3.984 1.921 3.8%57 J.8l6
80 200 4.143 6,160 4.113 4,068 4§4.020 13.968 13.91) 13.8%55 13,828
80 205 6,183 4,160 6.113 4,068 «.020 J3.968 J.71) 13.A55 ).828
80 210 4,943 4.160 6,113 64.068 4.02C 3.968 3.913 3.855 3,020
a0 215 .94 4,160 4,113 4.068 4,020 ).9686 1,913 3,855 13,828
80 220 4,038 4,103 4,053 3,998 13.958 3.330 3.898 3.818 ). 790
80 225 8,038 4.10) 4,053 3.998 13,958 13.900 J.8%8 ).818 J.790
80 230 .01 4,072 4.033 3.973 3.933 3.876 J.469 J.804 I 776
a0 235 3.9%8 4,000 3.985 J.3%15 3.875 1,820 3.80) 13.770 13,74}
80 240 3.896 3.936 23.903 3,837 1.789 376 13.73) J.708 3, 69
a0 245 3.880 3.920 3.A93 ).318 3.76A 3,728 3.715 J.69) 1.678
a0 250 3.880 13,920 3,843 3.d18 J.768 I.728 I.T15 13.69) 1,678
80 255 J.828 3,836 3.769 J.T44 1.686 I.662 I.655 3,661 1.6u0
80 2060 3.688  ).928 J.¥9) 1.828 3.779 3.737 3.72¢ J.701 ). 634
a0 265 3.942 3.984 3.96% 1.396 3.85¢ 13.902 J.785 1.755 1.7)0

270 J.942 3.98¢ 3.965 3.896 J.854 3,802 I.745 J3.755 1.730

80

80 275 3,263 3.%4% J,755 13.3C) ).8)9 d.8us ).838 13.830 1,809
80 200 3,137 .45 3. M6 3,800 I.857 1,87V 3.870 J.d68 I, 048
80 285 3,020 3.360 3.680 13.758 J.768 1.776 3.774 3,778 3.740
a0 290 3.05¢ 3,346 3,670 3.935 3.939 1966 3.970V I.9M I, 92
a0 295 3,000 3.348 3.667 3.d46 13,956 J.986 3.988 3.98¢ 1.956
80 300 3J.262 3.532 3,790 3.890 3.968 ).985 3.97¢ 1.957 1.9)%
80 305 4,14) 4.160 4,113 4.068 &,020 1.968 3.911 ).)95% 3.8208
(] 310 4.069 4.120 4.07t 4.019 J.977 2,220 13.902 ).02% 3.801
80 315 3.935 3,978 3.951 3.984 1.860 2.79%v 3.777 I 746 ). 722
80 320 3.847  3.867 3,811 3,771 3. 76 1,686 I.67T7 D.661 I.65¢
80 3125 3,876  3.904 3.8A0 3.409 3,758 J3.721 13.710 1).6A9 I.677
a0 3o 4,006 4.062 4.026 J1.465 J3.925 ).468 3. A60 I.799 I TN
80 335 4,101 4.1)7 4.089 4,980 3,995 3941 3,937 d.de0 J.81)
80 340 8,122 4,149 4,10 4,054 4.009 J).954¢ 3,910 ).848 I.820
80 s 3,522 3.766 1.A%0 ).964 4.007 4.004 3.978 DJ.945 3,916
80 )50 3,070 J.420 3.700 3.940 4,070 4.100 4,100 4.080 4&.040
80 355 3,004 3.384 J.605 J.A98 48,025 w6.055 6,058 §.087 4.01)
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ELERENT LOCATION YELO-ITY IN KILOMETERS/SEC FOR DESIGMATED PERIODS (SEC)
COLAT E. LONG 20 30 60 50 60 70 8l 90 100
85 0 3.99% 4,074 &.0A4 4,035 4.006 3I.966 3.918 3.866 3.8u40
85 5 3.770 3.902 3.971 3,980 23.976 J1.951 3.91] 3,976 3.850
85 10 3.068 1,408 3.695 3.926 4.055 4.095 4.086 4,069 4.0
85 15 3.052 3.312 23.655 3.814% 3.935 J.965 1,974 13.901 3.959
85 20 3.056 3.336 3,665 3,942 3.965 3.4995 4,022 4,003 3.97M
85 25 3,066 1.396 3,690 3.912 4.040 &.070 &.072 4,053 4.022
85 30 3.049 3.364 1.635 3.u92 3.995% 6,019 4,016 4.062 J.968
85 35 3,026 3,336 3.665 1.930 3.90% 3.923 J.918 3.913  J.887
85 40 3.05¢ 3.32¢ 3.660 3.828 3.950 1.900 J.988 3.992 3.968
85 45 3.884 3.998 8.017 4.008 3.996 3.9464 3,922 3.478 3.852
85 50 u.080 4.126 4,077 4.026 3.943 3,927 3,904 3,91 3.805
85 55 3.040 6,109 4.GSY9 4.005 3.364 I.907 J.499 3.622 J3.794
s 60 3.828 3.836 3.769 3.7uu 3. 686 3.662 3.655 J.643 3.640
85 65 3,854 3.878 3.826 3,781 3.727 1.695 J.635 3.668 13,659
85 70 @.18) 4.160 4,113 4,063 6.020 3.964 3.913 3,855 3. 828
a5 75 4,150 4.200 4.115 4.120 4.060 4.000 J.949 3.885 3, 840
85 80 4.150 4,200 8,115 4,120 5.068 4.010 J.949 3,095 3.840
a5 8% 4,950 4,200 &.115 4,120 4.068 4,010 J3.949 ).485 3.800
a5 90 3.899 4.02) .00 3,972 3.950 3.905 3.904 3.43) 3.806
85 95 3.5¢5 3,773 3.849 3.859 3.483 3.87C 3.871 3.8 3.402
es 100 3.010 J.444 13.686 3,749 3.793 1.818 J.819 J.H08 3.782
85 165 2.650 3,300 3.620 3,740 3.8680 3,950 13.960 3.970 3950
85 110 3.880 3.920 3.883 3.818 3.760 3.728 3.715 3.693 3.678
85 115 3.616 3.7)4 3.813 3.807 3,786 3.759 3,746 I.7N .75
8s 120 3.842 3.896 3,871 3.sl¢ 3.772 3.735 31.723 3.63% 3.68¢
85 125 3.2649 3.613 3.763 3,808 3.u68 I.830 3,834 3,852 3.8
[ ] 130 3,778 1,958 3.97% 3.998 3,994 3,966 3,931 3.882 3, 847
85 135 4.038 4.10) 6.053 3.998 3.958 3.900 3,398 3.019 3, 790
85 180 3.927 1,970 3.941 3.875 3.830 3.782 23.768 3.7136 315
85 145 3.958 4,000 3.985 3.915 3,475 .3.820 3.833 3.770 3. 743
85 150 23,031 4,056 &.0)4¢ 3,973 3.929 ),874 J.4u7 3.797 3.774
85 15% 4.200 4,188 4.150 4.110 4,055 4.000 3,950 3.460 3. 845
85 160 4,150 4.2CC 4.115 4,120 4,068 4,010 3.949 3I.Ra5 3,340
65 16% 4,189 4,196 4.115 4.115 4,063 4.096 J.945 J3.362 3. 819
85 170 4,168 4,188 4,114 4.104¢ 4.C5¢ 3,997 3.938 J3.876 .86
85 175 9.150 ©.200 &.115 &.120 4,068 4.010 3.949 3.A85 3. 460
a5 180 4.200 6.188 &4.150 4.110 4.055 4.060 J3.950 3.860 3.845
65 185 4.200 4.188 4,150 G.130 4.055 4.000 3.950 J.860 3,845
e |, 190 G.143 4,960 4.1 u.068 4.020 3.968 3,913 3.855 J.82d
[ 1] 195 6.193 4,160 4,113 &.068 4,020 1.968 3.913 3,855 I.428
s 200 .143 4,160 4.113 8,068 4,020 3.968 1.913 3,855 J.820
85 205 .14 4,160 ®,91) 4.068 &.020 1.968 3.913 3.855 3.828
85 210 4.14) 4.16C u4.113 4,069 4,020 3.968 3.913 JI.ASS 3,820
1] 215 4.059 4.1368 4.065 ©.012 3.970 3.914 3,901 3.825 3.798
es 220 .03 4,103 4,053 3.998 3,958 3.900 3.898 3.818 13.790
5 225 §.038 4,103 4.C53 3.4998 3,956 3.900 3.u98 3.818 I.790
85 230 3.990 4,061 4.012 3.988 3,908 3.852 13.841 JI.789 I.762
05 235 3.927 3.968 3.944 3.876 3.432 13.78) 3,768 3.733 3.717
85 240 3.880 J.920 3.883 3.814 3.768 3.728 13.715 J1.69) 1.678
85 245 3.880 3.920 3.883 3.818 3.768 3,728 3.715 3.69) . 678
es 250 3.880 13.920 3.89) 3.018 1.768 3.728 J3.715 .69 3,678
5 255 3,815 3,815 3,740 3.725 3.665 3.685 J.640 3.630 JI.630
85 260 3.847 J3.867 3.811 3.771 3,716 3,686 3.677 3.661 I.654
[ 1] 265 3.855 3,675 3.022 3.781 3,727 1696 J.e86 I.669 . 660
a5 270 3.847 3.867 3.811 3.771 3,76 3.646 I.677 I.66) 13,654
85 275 3,245 3,578 3.709 3.75% 23.793 3.68%4 J.815 3.H1) 3,800
a5 280 2.982 3,125 3.60% 3.710 3.765 3,804 3,807 3.811 3.79)
[ )] 285 3,007 3.322 3.66C 3.407 3.909 J.9)6 3.943 3.949 I.924
e85 290 3,066 3.36 1.690 1.912 4.040 4.070 &.072 4,058 &,022
05 295 3,066 3.396 3.690 3.912 4,040 §&.070 &.072 &.058 &,022.
) 300 3,068 3,408 J.695 1.920 4,055 4.085 4.086 6.069 4.0
&5 305 2.982 3,372 3.618 3,872 4.002 4.040 &.046¢ 8,036 4,004
5 310 J.844 3,988 4,096 6,002 3.992 3.964 2J.922 3.878 J,852
85 315 4,085 4.117 4,075 &,023 3.979 J.925 J.848 3,831 3,603
a5 320 3.990 4.046 4,095 3.945 3.90) 3.850 3.062 3,783 3,758
[ 3] 325 3.906 1.9)9 3.90% 3,848 3,801 3. 757 J.7u& 3,719 13,701
85 330 3,8% 3.846 3.783 '3.75) 3,696 I.670 .62 3,649 I, 684
L E -335 3.907 3.904 3,914 3,847 3I.H00 I.75%6 J.741 3.716 1,697
s 340 3,998 4,054 4.016 J1.955 J.914 1,859 3.851 13.791 3,765
85 s 4,706 68,128 4.087 4.037 J.991 3,938 3.891 3.al0 3.8
" 350 4,090 4,131 4.083 4.033 3.989 3934 I.95 3I.0816 ).809

2 355 u.18) 4. Y60 H.11) 4,068 4,020 J.960 J3.913 3.855 J.828
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ELEBENT LOCATION YZL1OCITY IN KILOMETERS/SEC POR DESIGNATED PERIODS (SEC)

COLAT E. LONG 20 3o 40 50 60 70 80 90 100
90 0 g.14) 4,160 4.113 4.068 4,020 J.968 3.913 3.85 3.6028
90 5 3.08848 1.998 4,017 4.00d 3.996 3.964 3.922 3.878 J.852
90 10 3,016 3.316 1.662 3.436 3,96t 3.995 4.002 4.06) 1.977
90 15 3.050 3.300 3.650 3.800 13,720 J3.950 13.940 J.970 13.950
90 20 3.050 3.330 3.650 3.300 3,720 3.950 J3.960 3.970 3.950
90 25 3.052 3.372 3.680 3.4880 J.990 4,016 u4.016 4,006 3.974
90 30 3.066 3,396 3.690 3.912 4,040 4.070 4,072 4,058 4,022
90 35 3.045 3,360 3.675 J.364 3,965 3.989 13.988 3,940 I.950
90 40 3.775 3.902 3,971 3.982 3.986 3.74) 3.927 13.899 13.365
90 45 9.343 4,160 4.11) 4,068 4.N20 3.968 3.713 3I.855 3.828
90 50 4,183 4,160 4.113 4,368 4.020 3.968 3.913 13,A55 23.829
90 55 6.101 4,137 4,089 4,940 3,395 3.941 3.9)7 3,440 3.81)
90 60 4,005 4,049 &.000 3,349 3,903 1.954 3.439 3.782 23.759
90 65 3.828 3.836 3,769 3.%4u  3.686 3.662 3.h55 I.64) 13,640
90 70 4,17t 4,176 &.131 4,089 &.037 3.934¢ 3.931 J3.857 3.836
90 5 4,200 4,188 &.150 &.110 4,055 4.000 3.950 1.860 3.845
90 80 4.200 4.188 &.15C 4.190 4.055 4,060 3.950 3.860 3.845
90 85 8.10) 4,137 4,092 4.043 3.997 3.940 23.919 3.6835 2J.812
90 90 3.973 4,063 6&.052 G&.02% 3.994 J.95) 1.915 I.859 3.81)
90 95 3,792 3.959 3.98u 3.967 3.961 3.930 3.915 J1.859 3.813)
90 100 3,116 .49 3,711 1.786 3.855 3.876 3.478 1.859 3. 841
90 105 2.770 3,338 3.637 3,738 3,867 3.923 3.930 3.933 3.914
90 10 3.03 3.496 3.681 3,757 3.782 3.797 3,793 3.785 13.758
90 15 3.376 3.576 3.781 1.788 1.8C6 J.798 13.791 J.767 3.752
90 120 3.528 3,672 3.790 3.303 3.709 3.769 3.757 3,746 3.727
90 125 3.766 3.8a8 3,846 3.307 3.781 3.750 3.740 3.710 13.697
90 110 3.526 1,690 3.774 3.788 3.R803 3.789 3.7385 3.T746 3,7W
9% 135 3.766 1.848 3.846 3.307 3,781 3.750 3.740 3.716 3,697
90 140 3,7u8  3.840 3.8%% 3.822 3,806 1.775 JI.767 J.7N I 716
90 145 3.912 1,968 3.962 3.90t 3.468 3.818 3,933 13.768 1.74)
90 150 4.152 4,150 &,.117 ©.071 &.019 - ).964 3.921 J3.842 3,825
90 155 4.200 4,188 &.150 4,110 4,055 &.000 3.950 1.960 3.845
90 160 9.190 9,190 Q.143 9.112 4,058 4.032 3.950 3.865 3,844
90 165 8,185 4,192 4.139 §.113 4,059 4,003 3.950 3.867 3.684)
90 170 8.200 %.188 4.150 4.110 4,055 4.000 3.950 3,960 13.845
9 175 4,200 4,188 4.150 3,110 4,055 4.020 23.950 J.d460 3.845
90 180 4,200 4,138 &.150 4.110 4,055 4.000 3.950 23.960 J.84%
90 105 4,200 4.188 4.150 u.110 &.055 4.J00 3.950 3.860 13,845
90 190 4,163 4.160 4.113 &.068 6.020 3.968 3,913 .95 J.828
80 195 4,143 4.160 &4.11) 4,068 G.020 3.968 3.9%3 3.855 J.828
90 200 4,143 4,160 8.113 4.063 4.020 3.968 3.913 13,855 2J.828
%0 205 4,14) 6,160 4,113 «,068 4.020 3.96¢ 3.913 3.95% I.828
9 210 8,193 4,160 4.1%3 4,068 &.020 J.968 3,913 1.455 3.828
90 215 4.069 4,120 4.07V &.219 3,977 13.920 J1.932 3.329 3,801
290 220 4.038 4,103 4,053 13.)98 3.958 3.900 3.898 131.8%8 I.790
90 225 4,022 4.082 4.039 3.981 23,9a1 3,884 23.879 1.308 13.78)
90 230 3,958 4,000 3,985 3,915 3.875 J.A20 3.80) 13.770 23.74)
90 235 3.919 3.960 3.934 13.866 3,821 3.77¢ 3,759 3.7 3.710
20 249 3.880 J.920 3,8A3 3,818 3.768 3.728 3.715 3.693 3.678
90 2u5 3.880 3.920 3.,688) 3.418 1.768 3.720 3.715 13,691 2.676
90 250 3,847 3.867 3.811 3,771 3.716 1.686 J.677 I.66) I,654
9% 255 3,815 13.815 3.764C 3.725 3,665 3.645 1,640 3.630 3.6130
90 260 3.873 13.909 J1.869 1.809 3,758 13.720 3.707 1).687 3.67)
90 265 ).880 3,920 3.#8) 3,818 3.768 1.728 3.715 3.693 3.678
20 270 3,881 3.917 3.879 3.818 3.768 3.729 J.716 3.69 3.600
9 275 3.569 J3.762 3,830 1,802 J.764 1.746 3.735 3.720 1,696
90 200 3.152 ).347 J3.%RS 1.70) 3.7 3,765 3.767 ).767 3.750
9 285 J.032 3.312 13.655 3.806 3.895 13.917 J.9t¢ 3.921 1.899
90 290 3.051 3.336 3,665 3.340 3.955 J3.983 3.938 ).988 3,962
% 29% 3.056 J.3)6 3,665 13,9682 3.965 13.995 4.002 &.00) 3.977
90 oo 3.056 13.1)6 3.665 3.8642 3.905 J.995 6.022 1%.00) 3.977.
90 305 3.060 3.360 3.675 3,870 3.995 §.025 4.030 4.025 3.995
90 310 2.972 3.312 3.649 3,402 3,927 3.965 3.974 .91 3.959
990 315 3,268 ).553 J3.77¢ 3.461 13.938 1.950 3.955 13.935 3.9
90 320 3,607 J.806 J3.899 3.9%1 3.969 13.950 3,957 1.901 1,872
0 325 3.919 3,960 3.934 3.466 3.82) 3.77¢ 3,759 3,731 3,710
90 330 3.8% 3,078 J).826 1.781 3.727 J3.695 3.685 3.668 3,659
%0 335 3.92% 3,968 3,720 3.d6) DJ.815 J.TIV 3,762 J.74 ). 707
20 Jn0 3.873 3.909 J3.8469 13,809 3.758 3.720 J.707 ).687 3.67)
90 Jus 3.867 3.999 3,858 3,799 13,787 I, 711 13,700 3.680 I, 668
90 350 8.0 %,072 4,033 3,973 3.93) 3.876 13.069 3.004 1. 776

355 N.168) 8,160 6,113 8.068 &.020 J.968 3.913 3.6855 3,828

8
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ELERENT LOCATION VELOTITY IN KILOBETERS/SEC FOR DESIGHATED PERIODS (SEC)
COLAT E. LONG 20 30 40 50 60 70 80 90 100
95 0 4,143 4.160 &.11) &4.068 08,020 13.968 3.913 3.0855 3.028
95 5 8,13 4,160 4,113 4,068 4.02¢ J1.908 3,913 1.855 3,828
95 10 3,451 3,668 3.842 3,929 3.986 13.987 13.969 I.946 3.919
95 15 3,050 3.300 J3.650 3.800 3.920 3.950 J.960 3.970 3,950
95 20 3.060 1.360 3.675 3.870 J3.995 4.025 4.030 4.0235 13.995
95 25 3.045 ).300 3.65C 13.798 J1.910 3.938 3.996 13.955 J.9)5
95 30 3,048 3,348 3,670 3,952 3,960 13,946 3.988 3.98a 1.956
95 35 J.022 3.372 3.677 3.878 4.006 4,040 4.0U4 8.036 4.004
95 a0 4,173 4.160 4,113 4,068 6.020 3,968 3.913  3.855 3.828
95 4s G,14) Q4,160 4.11) 4.068 4.020 J1.968 3.913 J.855 3.v28
95 50 4,743 4,160 4.113 4,068 4.020 23.968 JI.91) JI.ASS J.828
95 55 4,143 4,160 4,113 4,068 4,020 3,968 13,913 3.855° 1,828
95 60 3,850 3.878 3.826 1.781 13.727 3.695 J.6685 3.668 3.659
95 65 3.6801 3.857 3.797 3.762 3.706 ).678 3.670 3.655 1.649
95 70 3.94) 3.993 J.951 3.090 J.Au8 3,797 1.7808 3.743 3.723
95 75 4.10) 8,137 6.092 w.043 1.997 3.940 3.919 3.835 13.812
95 a0 4,200 4,708 8,150 &.110 4,055 4.000 3.950 3.860 3,845
95 85 4.135 4,154 4,111 4.065 &.016 3.960 3.929 3.843 12.82)
95 90 8,069 4.120 4,07t 4.019 3,977 3.920 3,902 3.829 1.801
95 95 8.070 4.120 4,072 4.020 13.977 13.920 3.908 3.826 131.801
95 100 5.065 4,103 46.072 4.032 J.992 J.940 J3.9%4 13.8)32 )J.812
9% 105 3,889 3.956 3.949 3.924 ).897 3.859 3,834 3,779 I.76)
95 110 3.676 3.858 3,906 J1.914 3.916 1.498 3.875 3.832 31.8N
9% 115 J.766 3.848 3.846 3.807 I.731 I.750 3I.7u0 3.790 36497
5 120 3.500 J.680 3.760 3.780 3J1.810 3.800 3.800 3.750 J.740
95 125 3.652 13,776 3.809 3.795 3.72) 377V J.766 3,727 3. 715
% 130 3.275 J.4%0 3,705 1J.790 3.865 3.875 3.880 3.460 1J.845
95 135 3.050 3,300 3.6% J3.800 3.920 3.950 3.960 3.970 23,950
9% 140 J.265 1.490 13.705 3.786 J.6885 J.AS51 3.452 3.830 3,015
95 145 3J.500 J.680 3.760 3.780 13.810 3.400 3.800 3.750 J.740
95 150 3.821 3,904 3,917 J).48748 3,855 J.81¢ 3,802 J3.768 ), 742
95 155 3.915 J.974 13.97) 13.927 3.898 J.852 3.832 3.784 3,763
95 160 4.060 4.0A6 4.072 4.044 &4.006 3.960 J.920 13.839 3,824
95 165 4,200 4,189 4.150 4.110 4,055 4.000 3.950 13.860 1,845
" 170 4,200 Q.18 4,150 4,110 4,055 &.000 3.950 J.863) ).d845
95 175 8,200 &.180 4.150 4,010 4.055 4.000 3.950 23.863 ),845
9 180 8.200 &.108 8.150 4.110 K.955 4.000 J3.950 3.860 13.895
95 185 8,200 6.7808 &.150 4.110 4.C55 4.000 3.950 13.860 3.845
9 190 8,143 4,160 4.11) 4,068 4.020 J1.968 3.913 3.855 13.828
95 195 8,743 4,160 &,11) 8.068 48,020 2J.968 1,913 3.A55 J,828
9 200 8,143 9,160 6.113 6,068 4.020 3.968 13.91) 3.855 )J.8208
95 205 .18 4,760 4.11) 4,068 8.020 3.968 J.91) 3.855 13,028
95 210 4.743 4,160 8.11) 4.068 4.020 J.968 JI.91) 2I.355 2,828
95 215 8.090 4,131 4.08) 6,033 3.939 ). 93¢ 3,905 13.336 3.809
% 220 8.039 4.10) 4.053 13.998 3.958 13.900 3.898 3.819 3,790
9% 225 8,038 4,103 &,05) J.998 23,958 3.900 J3.898 3.4 3.790
95 230 " 3.958 4,000 1.985 3.915 J.875 1,820 3.83) 3.770 J3.743
9" 235 3.93%5 3.976 3.95¢ J3.d86 3.80) 13,792 3.777 3.747 2.72)
9" 290 3.880 J.920 3.88) 3.818 J.768 3.728 3,715 3,693 3,678
5 rit] J.860 J.dA8 J.0840 J.790 3,737 3.703 3.672 I.679 .66
95 250 3.015 24815 J.740 3,725 J.665 I.645 3,640 3.630 3.630
95 255 3.860 3.880 3.640 3.790 13,737 J,703 3.692 1.674 I,6G4
2] 260 3.6880 13.920 3.8A8) 13.818 J3.76A 3.728 3.715 13.691 131,678
95 265 3.927 3.968 3.94¢ ).876 3.8)2 3.783 3.768 3.739 3.717
5 270 3.990 4.041 4.012 3.948 3.908 J3.852 J.8v) 3,789 I.762
9% 275 J.686 3.867 3.911 1.907 1.910 J.H488 13,890 3.836 1.812
L ;] 280 J.1a5 3.)45 23.58% 3.682 )3.693 3,72v 13.722 3.724 3.706
» 205 3,122 3,315 J.605 ).741 3.8)) 1,869 3.860 3.A88 3,873
» 290 3,052 ).312 3.655 J.A14 3,935 1,965 3.97¢ I.981 )1.959
9 298 3.058 3,348 3,670 3.856 1.980 4,010 w.016 &.016 3.986
9% 300 J.060 ).)60 3,675 3.870 3,995 4.025 4.030 .025 3,995
93 305 3,060 J),408 3.695 3.926 &.055 &.04W5 u4.086 4,069 4.0t
95 310 3,057 J.336 J.6b6% D.u4e0 I.955 3,963 I.988 3.948 3.962
9% 315 3.058 3,348 3,670 J.856 ).960 4.010 &.016 4.0 3,986
9% 320 3.059 J3.)84  3.685 3.496 06,015 083 6.4 4.032 3998
95 325 3.670 J.Au0 3.935 13.98) 4.006 I.991 3.960 13,923 1.89%
95 330 8.164) 8,160 4.11) @.068 4.020 3.968 3.91) 3,855 3,828
95 3135 9.0 4,072 %.,03) ).97) 3.9)) 3.B76 J.869 I.80s 3.776
95 N0 3.897  3.9)33 J3.899 1,038 IO .77 3.7 J.710 1.69)
" Jus 3. 847 J,A67 3.817 3.771 LMG 3.686 I.677 3. 661 I.6%%
"% 350 4,00 6,072 4.0J)) J3.97) 3.93) 1.876 3.869 3.d04 1.776

95 355 8.6 Q3,160 &.113 #4.068 4.020 3.968 3,913 3,855 d.628
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EIENENT LOCATION VELOCITY IN KILOMETERS/SEC FOR DESIGNATED PERIODS (SET)
COLAT E. LONG 20 3o 40 50 60 70 80 90 100
100 0 9,143 4.160 %.193 4,068 4.020 3,968 3.913 3.855 13.828
100 5 4,143 4.160 6,113 4.1768 4.020 J.968 I.91] 3,455 1.828
100 10 2.660 3,160 3.660 3.340 3.975 4,025 4.030 4,025 3.995
100 1% 3,060 3.360 3.675 1.470 3.995 4,025 §.030 4.025% 3.93%
100 20 3.0 J.JuR 3.670 3.856 3.980 &.010 4.016 4,070 3,986
100 25 3.068 3.408 3.695 J.926 4,055 4.085 0,086 6,069 .01
100 30 3.061 3. 196 3,690 3.910 4,030 #.058 4.058 4.043 &,007
100 35 3.066 3,390 3.690 3.912 4,040 4,070 4.072 4.058 4,022
100 4o 3.812 3.9)4 &,002 &.023 4,015 13.988 3.95) 3.4689 3.870
100 45 3,426 3.679 3.856¢ 3,236 3.976 13.976 3.956 13.918 3. 496
100 50 .14 4,160 4,113 4,268 4.020 3.968 J3.913 3.855 13.828
100 55 3.847 3.867 3.811 3,771 13.716 J.646 3.677 3.661  3.654
100 60 3.85¢ 3,878 13.826 13,781 3.727 3.695 13.695 3.669 J.659
100 65 3.880 3.920 3.883 3.818 3,768 3.728 3.715 3.6%) 3.678
100 70 9.038 4,103 4.0%) 3.994 1.958 3,900 3.438 1.218 3.790
100 75 %.038 6§.10) 4.653 3.998 13.958 3.900 3.894 13.818 3.790
100 80 4,087 4.120 6.082 4.032 13.997 ).930 3,914 .00 3,806
100 85 4,038 4,103 &.053) 3.)98 3.958 3,900 3.898 ).810 3. 790
100 90 4.070 4,120 #.072 4,020 23.977 3.920 3.908 J.H26 3.809
100 95 4,168 4.171 4,131 4.)8B 4,036 3.980 3.%0 13.852 3.834
100 100 94,200 4.198 4.150 4.110 4,055 4.000 23.950 2J.H60 3. B4S
100 105 4.165 4,196 &.125 4,117 4.064 4,007 3,949 3.877 .84
100 110 4.150 4.200 &.115 4.120 4,068 &.010 3.949 3.885 3.8u0
100 115 4,150 4.200 4,115 4,120 4.068 &.010 3.949 13.885 ), 880
100 120 3.105 .44 3.677 1.782 3,879 3.905 3.912 3,90¢ 3.887
100 125 3.0 3,408 1.790 3.772 3.742 3.748 3,760 I.736 ). 648
100 130 3.066 3.396 3.69C 3.912 4.0 &.070 ©.072 4.059 4.022
100 135 3.060 13.360 3.675 3.370 3,995 6.025 &.030 8.025 3,995
100 180 2.976  3.324 3.6%4 3.316 3.942 1.9490 3.988 3.972 3,968
100 185 3.912 3.968 3.962 3.301 J.868 3.81¢ J.403 3.7u8 3. 74)
100- 150 3.958 4,000 3.985 3,215 3.875. ).820 3.803 23.770 3. 74D
100 155 3.953 4,000 3.985 3.915 3.875 3.820 3.803 3.770 3.74)
100 160 3.958 &.000 3.985 3.315 3,875 13.820 13.803 3.77¢ J.74)
100 165 3.936 3.999 3.<83 13,926 1.893 3.842 3,931 3,742 3. 757
100 170 3.976 4.016 3.998 3.930 3.889 3.335 3.81¢ 13.778 1.759
100 175 3.995 8,032 4.011 3.946 3.904 3.850 3.825 3.787 3,760
100 180 3.958 4.000 3.985 23.915 3.875 3.320 3.80) 3.770 ).74)
100 185 4,183 4,160 %.11) 4.068 4,020 3.968 3.913 3,855 J.u62e
100 190 4.143 4,160 4,113 4,068 4,020 3.968 J3.913 I.A55 1.428
100 195 4.783 4.160 4.113 4.068 4,020 1.968 3.913 3.855 ). 828
100 200 G.143 G, 160 u.11) 4.068 4,029 3,968 3.913 3.855 1.028
100 205 4.1643 4.160 6.11) 4.068 4.020 3.953 3.91) 23.855 J.0820
100 210 4.14) 4,160 4,113 4.068 4,020 1.968 ).933 J.855 1.628
100 215 4,080 4.126 4,077 4.026 J.983 3.927 J3.994 3,833 1.805
100 220 4,038 4,103 4,053 3.998 13,958 1.900 3.898 3.813 13.790
100 225 3.982 4.031 4,005 J.940 ).900 3.844 3.831 3,784 13,757
100 230 3.950 3.992 13.975 13.9205 J.864 J3.811 J.793 3I.762 J.736
100 235 3.880 3,920 3.883 31.318 3,768 3.728 3.715 13,693 3.670
100 240 3.880 1.920 J.AMY 3.418 3,768 ).723 J.715 3.63) 1.678
100 265 3.815 1.8%5 3.740 3.725 3,665 3.645 3.b80 3,630 1).530
100 250 3.847 3,867 3.811 3.771 3.6 686 I.G77T I.661 3.65%
100 25% 3.8A0 3,920 3.68u3 31.318 3,768 J.728 3.715 3.693 13.678
100 260 3,880 3,920 3.R83 J.818 1.768 J.724 J.715 3.693 13.678
100 265 3.90) 1.944 3.9% 3.387 3,800 J.756 3.4y 1.716 3,697
100 270 3.69 3,860 3.912 ).380 13.876 J.dué 3.834 I.A10 I.78%
100 275 3.68) 8,002 3.996 3.956 3.934 J1.889 3.685 .82 I 797
100 280 3,409 3,656 1.808 J).33% 3,814 3.804 3.30Y 3.770 .70
100 285 2,860 3,380 3.658 3.744 3,760 1,810 J.408 .82 2.780
100 290 3.138 1,352 1.605 3.722 3,767 3.799 3.805 13.807 3.786
100 295 3,110 3,382 23.650 3.84%5 1,952 3936 13.990 ).981 J.952
100 oo 3.060 1,360 3.675 13.870 3.995 4,045 4.030 4.025 13.995,
100 305 3.056 1,336 3.665 J3.842 J.965 3.995 4.002 #.093 3,977
100 10 3,060 3.360 3.675 3.470 3,995 4,025 &.030 e.025 J,995
100 115 3,053 3.J48 3.670 1.856 3,980 4.010 6,016 4.0 ), 946
100 320 3.155 1.508 3,749 13.878 13,973 13.999 3.993 1.980 ).95)
100 325 6,143 6,160 68.11) 4,)68 4.020 J.968 3.91) 13,0855 J.828
100 330 9,122 4,149 4,101 &.05¢ 4,000 3.958 I,930 3.A48 J.820
100 335 4.0 4,072 %.03) 3.973 3.933 1876 J.469 D.u0s I, 776
100 340 3.896 1,936 3.903 J.d37 3,789 3. T4h I.73) 3,708 ). E91
100 385 3,867 1,867 J3.811 3,771 J. M6 3.6A6 I.677 ).661 D654
100 350 3,982 4,035 3.999 3.937 1.895 J.u42 I.8)) 3.779 1753

100 35% 4.100 6.137 4.089 4.040 3.995 3,941 3.907 3.840 J.81)
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ELENENT LOCATION YZLOCITY IN KILOMBTERS/SEC FOR DESIGNATED PERIODS (SEC)
COLAT E. LONG 20 30 40 50 60 70 80 90 100
110 0 4.34) 49.160 4,113 4.068 &,020 3.968 3.913 13.855 3,828
110 5 4.143 4.160 ®.113 G.068 4.020 3,968 3.913 3,855 3.828
110 10 3.630 3.840 23.932 3.977 4.002 3.991 3,960 3.52) 1.495
110 15 3.060 3.360 3.675 3.870 13.995 4.025 4,030 4.025 3.995
110 20 3,050 3,300 3.650 3.800 3.920 3,950 3.960 1.970 13.950
110 25 3.004 J.388 3.685 3.d98 4.025 4.055 4&.058 4,047 4.013
110 0 3.0%% 3,348 3,67C 3.856 3.980 &.010 4.016 6,014 1.986
110 35 3,775 13.922 3.99% 4,905 4,006 3.985 3.95) ).693 3.876
110 60 3.620 3.833 3.941 3.9¢A 3,989 3.900 J.954 3.904 13.8A7
110 (1] 3.348  3.618 3,811 3.944 4,021 4,930 4.016 3,990 3,998
110 50 3.348 3.618 3,811 3,944 4,021 4.030 4.016 3,990 3,958
110 55 4.743 4,160 4,113 4,068 G.020 3.96H J.913 3,855 3.828
110 60 4,922 6,169 6,101 4.05& 4,008 3.954 3.910 .84 3,820
110 65 3.841 3,857 3.797 3.762 3.706 3.67¢ 3.67C J.655 3,649
10 70 3.841 3.857 3,797 ).762 3.706 3,678 3.670 13.655 13,649
110 75 4,106 6.128 4.087 4.037 3.991 3,938 3.891 3.4 .61
1% 80 4.18) 4,160 &.113 4,768 4,020 1.968 3.913 3,855 J.828
110 85 4143 4,160 4.113 4.068 4,020 3.964 3.913 13,855 3,028
110 90 9.200 4.188 4,150 4.110 4,055 4.000 3.950 3.360 3.845
110 95 4,200 ©%.188 &4.150 &.110 4.055 4.000 3.950 3,860 3.845
110 1C0 4.18) 4.180 &,139 4,097 &.0u4 3,990 3.939 3,350 J.840
110 105 3.867 3.999 6,029 4.0%19 4,006 3.977 3.937 3.8d4C I.859
110 10 3.000 3,478 3.729 3.420 3.919 1.960 3.958 13.948 3.929
110 115 3.068 3.408 3.695 3.926 4,055 4.085 4.0B6 8,069 4.031
110 120 3.150 3.34a 3.600 3.750 3.83¢ 3,872 3.881 ).882 3.865
110 125 3,166 3.361 3.590 3,740 J3.860 3.836 3.840 3,836 13.818
10 130 3.0485 3.360 3.675 3.364 3.965 3.989 13.988 13,940 23.950
110 135 3.056 J.3)6 3.665 3.842 13,965 3.995 4.002 4.003 2J.977
110 140 3,007 3.402 3,706 3.7%1 3,70t 3.70¢ 3.695 3.69) 13,648
110 145 3.020 3,320 3.660 3.778 3,828 3.d44 3.842 1,346 1.820
110 150 2.968 3,461 3.710 3.798 3.900_ 3.940 3.948 3,960 13.918
110 155 4.038 4.10) 4.95) 3.998 3.958 3.990 3.d498 3,419 3790
110 160 4.038 4.103 &.053 3.798 1,958 3.9C0 3.898 3.4918 1.790
110 165 3.988 4,061 4,024 3.376 3.9%3 3,870 3.888 3.A11 3,785
110 170 3.958 4,000 3,985 3.915 3.875 3,420 13.32) 3.770 1.743
110 175 3.9580 4,000 3,935 3.315 3.875 3.420 3.82) 1.770 3,743
110 180 3.821 3.904 3.917 3.874 3.855 3.8 3.802 1.768 3,742
110 185 8.94) 4,160 4.11) 4,268 &.020 3.968 3.913 13.855 J,629
110 190 N, 14) @.160 @.¥1) 6.068 4,020 13.966 3.91) 3,855 3.028
110 195 4.14) 4,160 w.133 w.068 &4.020 3,968 I.91) 3,855 13,820
10 200 8.18) 4,160 4.113 4.268 4.020 J3.968 3,913 13.855 J.828
110 205 4. 1483 4. 160 &.113 4,068 4,020 J.958 1,913 1.455 J.0628
10 210 4,103 4,150 &.113 4,068 4,020 3.968 3.91) 3,855 13.828
1% 215 4,043 4,109 4.059 4.305 J.9664 3.907 13.899 3.822 1,794
110 220 8.039 4,103 4,053 3.998 3,958 1.900 3.898 13.418 2I.790
110 22% 3.982 4,031 4,005 3.340 3.900 3.844 3.831 J.704 J.757
110 230 3.942 3,984 3.965 3.496 3.85¢ 1.802 3.785 J.75%% 1710
10 23% 3.880 3.920 3.88) 3.418 3.768 3.7284 3.715 J.693 3,678
110 240 3.85 3,878 J.A26 ).781 3,727 J.695 J3.685 13.668 1,659
1% 245 3.89% 3.815 3.790 3.725 3,665 JI.645 .60 3,630 I.630
10 250 3,873 ).909 3.869 1.809 3,758 3.720 3.707 3.697 3.67)
110 255 3.830 3.920 3.88) 3.918 3.768 3.728 3.715 13.69) 1. 678
10 260 3.880 3,920 3.88) ).814 3.768 13.728 3.715 3.693 I.678
110 265 3,860 1,920 3.883 3,418 3.768 3.728 3.715 3.693 3,678
110 270 3.919 ).760 1.93u 3,866 3.821 D774 I.759 1.7 37110
10 275 3.982 4.031 4.005 3,940 3.900 J.844% 3.8I1 3,784 3,757
110 280 9,038 ¢.10) 4.053 3.998 3.958 J3.930 J.899 13,818 31790
" 285 3.795 3,952 3.97 3.945 3.920 J.881 3.479 3.816 2,787
110 250 3.116 3.)80 3,600 3,700 3.712 1736 13.735 3.7 3,117
10 29% 3.035 3.330 3.665 3.779 3.842 3.463 3.p867 3.87 3,845
110 300 3,047 2,312 3,655 3.312 3.925 3.95) J.960 3.966 3.944
110 305 3.035 12,300 3,650 3.794 3.490 J1.914 J.918 3.925%5 2,905
110 310 3.008 J.3uB  1.667 I.s46 3,956 I.9d46 3.988 ).944 I, 956
110 s 2,902 3,372 1.6G68 3.460 3,994 4,040 4,044 4,03 6,004
110 320 3,098 1.55%8 3.768 3.d38 3,922 3.955 J.946 3.935 3.913
110 325 8,183 4,760 6,113 4.068 6.020 3.968 J3.913 1,855 1,824
110 330 4, 16) 4,160 &.113 &.068 4.020 1.768 3.913) )3.0855 J.828
335 4,059 4,114 6,065 4,012 3.970 3.9 3.901 J.825 3.798

10

110 Jug 3.935 3.991 3.948 3.4943 J.HIB 3,790 J.778 3,74V 1720
1% ns 3.6841 ).857 3.797 ).762 1,706 13.678 J.670 3.655 I.0649
110 350 3.943  3.999 3.9%8 )3.99) J.HN9 3.799 13.787 I.749 1. 726
110 355 4,08 4,103 4.05) 3.99d 3,950 3.900 3.898 J.818 2I.790
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ZLEAENT LOCATION YELOZITY IN KILOMETERS/SLC POR DESIGMATED PERIODS (SEC)
COLAT E. LONG 20 ‘30 L)) S0 60 70 82 90 100
115 0 4.132 4.154 4,107 4.06% 64,018 3.961 3.911 3,851 J3.024
115 5 G. 143 4.160 4,113 4.069 4,020 3.968 3.91) 1,855 1.828
115 10 3,396 3.730 3.866 1.704 3,950 13.759 3.936 3.912 1.889
115 15 2,976 13.316 3.659 3.430 3.9%7 13.995 4.002 4.00) 13.977
115 20 3,054 3.32¢ 3.660 3.828 J.950 3.980 J.9848 3.992 J.968
15 25 3.054 3.)26 3,660 3.428 3,950 3.980 3.988 13.992 1.968
115 30 3,451 3,663 3.842 3,929 3.986 3.987 3.969 3.946 3.919
115 3% 4.143 4,160 4,113 4.068 6,020 3.968 3.913 3.455 .820
115 40 4.143 4,160 &.113 4,968 4,020 3.968 3.913 3,055 J.828
115 us U.14) 4,160 4,113 4.068 4,020 3.968 3.913 3,955 3J.v28
115 50 4.t43 ©,.160 G.113 &4.064 4,020 3.968 3,913 13,355 3.82AR
15 59 4.033 6,070 4,042 13,387 3.945 3.490 3.881 3.809 I.78)
115 60 3.847 3.6867 3.811 3,771 3.716 J.0d6 3.677 1I.661 3,650
115 65 3.889 3.925 21.889 3.828 3.779 3.739 3,725 1I.702 J.686
115 70 3,841 3.857 3.797 13.762 3.706 3.678 3.670 J3.655 3.649
15 75 3.889 3.925 7.889 3.428 3,779 3.738 3.725 3.702 3.686
115 80 4.037 4,079 u4.,0uus 3.986 3.943 3.4898 13.864 1.810 3,781
115 85 4.122 8.149 4.107 4,054 &.008 J3.954 3.910 3,848 J,820
115 90 4,194 4,185 G4.146 4.106 4.051 3.997 3,946 13,859 3,84)
115 95 4,160 %.168 6.1249 4.081 4.030 3.978 J.92¢ 3.85 3.833
115 100 4,143 4,160 8.113 4.068 4.020 13.968 13.913 3.855 1.828
115 105 4,943 4,160 6,113 4,068 4.020 3.968 3.91) 3,455 .3.828
115 110 3.622 3.8485 3,946 3.982 6.008 3.995 3.968 3,915 13.896
115 115 3.070 3.420 3.700 J.940 &.070 4.100 4,100 4.080 4,040
15 120 3.070 3.420 3,790 J.940 4.070 4.100 4.100 4.080 4.0u0
115 125 3.0 1.3)6 3.665 3.842 3.955 3.975 4.032 4.00) 13.977
1% 130 3.056 3.336 3.665 3.442 3.965 3.995 4.C32 &.003 23.977
115 135 3.032 3.312 3.655 3.410 3.915 3.941 J.u46 3.25% 1,929
115 AL 1] 3.000 3.400 3,730 3.730 3.660 3.6A0 J3.650 3.650 3.600
115 145 3.060 3.400 3.700 3,730 3.660 J.£€60 3.650 1J.650 3.600
115 150 3.308 3.618 3.816 3.432 3.790 3.78% 1.760 3.743 13.70)
115 155% W 183 6,160 u,1313 8,068 4.020 " 3.968 3.913 1,055 3.828
115 160 4,069 4,120 4,071 4,019 3.977 3920 J1.902 1.82% 13.801
115 165 4. 143 4,160 u.113 4,068 &.020 3,968 3.913 13.855 3,828
115 170 4,126 4.184 4,900 4,053 &.005 3.953 J.902 3,346 3.819
115 175 3.958 4,000 3,945 3.915 3.875 .20 13.823 1I.770 3.743
115 180 3.89% 3.968 13.969 3.936 1.91) 3873 J.du6 I.738 I.774
115 165 8,903 6,160 4,113 u6.068 &.020 3.968 3.913 3.,38%5 3,628
115 190 4,143 8,960 4.113 4,068 4.020 13.968 3.913 13.955 1,828
115 195 §.98) 4,160 u.113 4,068 §.020 3.968 3.913 ).855 13.820
115 200 4,943 3,160 8.113 &,068 4.020 3.968 3.911 3,855 13.828
15 265 4,183 4,160 4,113 4.368 4.020 3.968 2J.9%) 3.85% 3.828
115 210 8.19) 4,160 4,113 4.)6B 4.020 3.968 3.913 13,355 13,828
115 215 4.043 4.109 4.059 u.005 3.968 3,907 3.879 1,822 I 79
115 229 4,006 4,062 4.026 13.965 13.925 J.A68 13.860 3.799 3. 1N
115 225 3.958 4.000 3.985 )3.915 3.475 3.820 3.4823 J1.770 3JI.743
15 219 3.927 3.968 1.%4 3.A76 3.8)2 JI.783 3.768 3,719 3,717
115 235 3.880 3.920 J3.883 3.818 3.768 3.728 3.715 1.69) 1.678
115 240 3.873 3.909 3.869 3,309 3.758 3.720 J3.707 J.647 3.673
115 245 3.815 3. 815 3,740 3.725 1.665 J.645 J.6u0 3.630 I.610
195 250 ).860 3.888 ).840 3,790 13,737 3,70) 13.692 3.074 3.664
115 255 3.880 3.920 3,883 3,818 3,768 3.729 3.7%15 3.693 1.678
115 260 3.880 3,920 3.88) .81 13.768 1.728 3.715 13.69) 3.678
"5 265 3.980 3.920 3.883 3.4%d J1.768 J3.724 J.715 13.69) I 678
115 270 3.927 3.968 3.9¢4 3.376 1.832 .78} 3.768 3.739 3 TIN?
"5 275 3.998 4,051 4.019 13.356 3.916 3,860 3.850 3.796 ).766
115 , 2090 4,038 6&.10) 4,053 13,798 13.958 J3.9CO0 J3.398 13.818 2790
115 28% 3.553 3,782 3.886 13.703 1.915 3.896 1.895 J.049 3.82¢
15 290 3.025 3.300 3.650 ).790 3.870 13.890 ).390 3.895 13.875
115 29% 3.050 3,300 3.650 1.800 3.920 23.95G J.960 3.97) 1. 950
115 300 3.085 3.300 3.650 J3.798 3.910 J3.938 J.946 I.955 13.93%
115 306 J.000 3.300 3.650 3J.780 3,920 J3.4)0 3.420 3.820 ).800°
118 310 2.720 13,300 J3.626 1,788 1.868 3,926 1.9)2 3.9 13.920
115 315 2,999 3.872 3.719 3.406 3.900 J3.9%5% J3.951 JD.947 1.926
13 J20 3,044 3,988 4,014 4,002 J.992 1l.964 3,922 13.878 1.852
115 325 0.943 4.160 &.11) 4,068 4,020 3.968 3.913 3,855 23.828
15 330 4.14) 8,160 8,113 4,068 4.020 3.968 J3.91) 3.85% 1.828
118 335 8,022 68,092 4.039 3.981 3,941 3.¥d¢ 3.879 J.A00 J.781
195, Juo 3.903 3.904 3.9%4 J.H4T 3,800 J.756 J. 741 3.716 J.697
M5 385 3.6847  3.867 J.000 1.771 Q. T16 3646 D677 D.66Y D 654
115 )50 3.927 3.970 3.9%1 3,375 J.R30 3,7H2 3.768 3.736 I.71S

"5 35% 4,038 4,103 ~.053) 3.998 23.958 3.900 J.d498 3.418 3.790
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ELIEBENT LOCATION Y2LOZITY IN KILOSETERS/SEC FOR DESIGHATED PERIODS (SEC)
COLAT E. LONG 20 30 40 50 60 70 a0 90 100
120 0 .93 4,160 &.113 64.068 4.020 3.968 1.913 3.855 )J.828
120 5 4.%4) 4,160 &.113 &.068 &.020 3.968 3.913 3.855 13.828
120 10 3.994 4,074 4.064 4.335 4.006 J.966 3.918 3.A66 1,860
120 15 3,364 3,656 3.831 3.901 3.953 3.960 3.941 3,920 3.895
120 20 3.000 3,300 3.647 3.790 13.896 3.926 1.9)2 3,940 3.920
120 25 3.154 3,386 3.696 3.425 3,220 1.940 23.941 13,943 3,923
120 30 4.14) 6,160 64.113 &.068 4,020 3.9686 3.913 3,855 J.828
12 35 4,143 4,160 &.133 4.068 4,020 3.968 3.913 3,855 3.828
120 40 6. 143 4,160 4,113 4.060 4,020 3.468 3,913 3.655 3,628
120 45 4.143 4,160 4.113 4,068 4,020 3.968 3,913 13.855 J3.828
120 50 4.005 4,729 3.984 3.93u 3.4d4 I, 040 3I.306 I,768 I.748
120 55 3.654 3.878 3.826 3.7681 1.727 3.695 1.685 I.0668 1.659
120 60 3.952 §,30% 3.954 3.899 13.,85) J.906 3.799 3,749 I.729
120 65 9.051 4,104 &.058 4.004 3,962 1.906 J3.891 1.821 3.793
120 70 3.927 1.968 3.9%4 3,876 3.832 3.78) 3.768 1.739 3.717
120 5 3.68%1 3,857 3.797 3.762 3,706 3.678 3.670 1.655 3I.649
120 a0 3.919 3,960 3.934 1.866 3.821 774 I.759 I, 1) 3. T7V0
120 85 %.059 6,114 6.065 4.012 3.970 3.914 3.9)1 3,825 3.798
120 90 .18) 4,160 4.113 4.068 &.020 13.968 3.313 3,855 13.828
120 95 8.183 4,160 &.113 &,068 4.020 3.968 3.913 23,855 3,828
120 100 8,163 6,160 8,113 4.068 4,020 J1.968 3.913 13.055 J.0828
120 105 4,160 4,168 &.12¢ 4,08) 4.030 3.976 J.92¢ 3,856 3,81)
120 110 3.718  3.713 3.940 1.986 3.992 3,975 3,942 23.897 . 8N
120 115 3.028 3,408 3.692 3,320 u4.051 4.085 4.086 &.069 4.ON
120 120 2.982 3.372 3.674¢ 3.872 4.002 4.040 4.0 W,036 4&.008
120 125 2.930 3.30C 3.481 3,782 3.908 3.950 3.96C 13.970 3.950
120 130 3.02u0  3.38% 3.6A2 3.392 4.021 &,055 4,058 9.047 4.013
120 135 3.037 3,336 3.665 3.432 3.915 13.935 3.932 13.928 3.902
120 140 3.0682 3,312 3,655 3,810 3.915 3. 941 3.936 3.951 I.929
120 145 3.0%% 13,300 3.650 3.786 3.950 J.066 JI.062 I.H865 3,845
120 150 3.283 3.588 3.798 3.847 3.864 .).068 ).95) J.839 3,808
120 155 4,343 4,160 w.113 &.068 &.020 13.968 ).913 1,955 Jd.828
120 160 4.069 4,126 &.071 8.0%% 3.977 3.920 3.902 ).929 J3.801
120 165 4,763 4,160 5.113 8,068 4,020 3,968 3.913 3.855 1J.828
120 170 9.082 4.080 &.052 &.009 J3.970 3.322 3,980 J.827 J.802
120 175 9.087 &.112° 4,075 &.022 23.976 J).92¢ 3,680 3.829 3.802
120 180 3.6886 3.968 3.972 3.953 3.936 J1.907 3.868 13.81) 13.793
120 185 3,143 4,160 &.113 4,068 4.020 3.968 3.913 3.855 3,620
130 190 6,943 4,160 &8.113 6,068 &.020 J.968 13.913 3.855 J.828
120 195 4,143 4,160 o.113 &,068 4,020 J.968 21.913 3.855 1,828
120 200 Q.168) 4. 160 &.113 &.068 &.020 13,968 3.91) 13.855 J.828
120 205 4,143 4,160 &.113 8,068 4.020 1.9686 3.91) 3,855 ).828
120 210 4,943 4,160 G.113 4,068 &.020 3.968 13.913 1.855 3.020
120 215 8.069 8,120 4.071 4.019 3.977 13.920 3.992 13.829 ).801
120 220 4.022 4,382 4.039 3.98% J..31 ). B8R4 D.479 I.808 J.7081
120 225 3.982 4,031 8,005 J.940 13.900 3.044 .93 J.784 ), 757
120 230 3.99  J3.960 3.934 3,866 3.82% 2774 3.759 3.7 I 710
120 235 3,880 3.920 3,883 J.818 1.768 1.728 J.715 1.693 13.678
120 24690 3,830 3,920 3.643 3,818 2.768 J.728 3.7I5 13.69) 3.678
120 245 3.820 3,836 3.769 JI.744 13.6U6 1,662 3,655 3,641 3,600
120 250 J.B3  ).846 3.T78) 1,753 3.696 J.670 J.662 1.669 .64
120 255 3.830 3.920 3.84) 3.418 23,768 J.728 I.7T15 1.69) 1.678
120 260 3.880 1,920 J.A8) 3.818 J.768 ).720 3.715 13.69) 3.678
120 265 3.860 3.420 3.84) J.d18 JI.T68 1.728 J1.715 3.69) 1. 678
120 270 3.919 ).960 3.9« 3.866 3,32 JI.77¢ ).759 I.1)1 I, 710
120 27% 3.966 8,010 3.992 J.723 3.88) 2,828 13.812 1,775 3.§h8
120 280 4.022 4.082 4.039 ).981 3,941 J.8u4 I.879 I.908 1.7
120 285 3,206 ).541 3,762 1.833 3.879 13.887 J.b85 3. 864 3,802
120 290 3,035 3,300 3.650 3.79%¢ 1.890 1.914 3,918 3,925 ),905
120 295 3,050 3.360 3.650 3.000 13.920 ).950 3.960 1.970 1,950
120 300 3,080 ).300 3,650 3,796 1.900 3.926 3.932 13.%940 13,920
120 305 2.850 3,300 3.635 3.770 1.900 3.950 3.960 JX.9MW J.950
120 310 3.396 ).730 J.466 3,908 I.950 3.95%9 13.936 3.912 3.099
120 315 W, 14) 4,160 4.11) 4,068 8.020 3.9068 3.91) 3.855 13.A2A7
120 320 4,94) 4,960 G&.113 &4.068 6.020 3.968 1.913 J.855 13.028
120 325 3,943 4,060 G.113 4.268 4.020 J.968 3.9 I.B55 ).6824
120 330 4,181 6,143 6,095 4,087 8,001 .68 3.9)8 J.bes I, 817
120 335 9.006 6,062 6,026 1,965 3.925 3.868 1.860 3,799 3.7
120 3Jao 3.88% 3,917 1.679 3,418 3.768 ).749 3. 716 JI.6% ). 640
120 kI J.868 3,496 3.85C ).400 3.748 J.792 J.70) J.682 J.670
120 350 3,982 4,035 3.999 J.93T7 3.895 J.842 )I.8)) 3,779 1,753

120 355 8,090 &.931 &,08) &.033 3.989 1.9 ).905 I.836 )I.809
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ELEAENT LOCATION YELOCITY IN KILOMETERS/SEC POR DESIGNATED PERIODS (SECT)

COLAT F. LONG 20 3o 4o 50 60 70 80 90 100

125 0 4.141 4,160 &.113 4.068 4.020 J.968 3.913 1.855 3.820
125 5 4.14) 4,160 4,111 4.068 4,020 3.968 3.913 1.855 3.0208
125 10 G.143 4,160 4.11) 4.0€8 4.020 3,968 3.91) 1.455 J.0828
125 15 .18 4,960 6,113 4.068 4,020 3.958 3.913 3,855 1.828
125 20 G.143 4.160 4.113 4.068 4,020 3.969 3,913 13,855 23.828
125 25 8,143 4,160 u.11) 4.)68 4,020 I3.968 3.913 3,655 2.020
125 30 4.1483 @.160 &.113 uw.068 4,020 3.9CR 3.913 3.855 J.029
125 35 4,943 4. 160 4.113 4.u68 4.020 J.968 3.913 I.655 3.828
125 40 4,037 4.35) 4.007 J.959 1.9C9 3.866 3,826 1.78¢ 3.76)
125 45 3.680 3.902 3.849 3.406 3.752 3.719 3.705 3.68B4 I, 674
125 50 3.8%1 3.85%7 1.797 3.762 3,706 J.670 J.670 I.655 I.649
125 55 3.908 3943 3.891 3.884 3.79u 3,795 I.747 .72 3,697
125 60 3.880 3.920 3.883 1.418 3.768 3,728 J3.715 3,693 3.678
125 65 3.800 3.920 3.843 3.318 3.768 3,728 3.715 3.693 13,678
125 70 3.950 3.998 3.97% 3,904 3,862 1.810 3.795 3.756 3,715
125 15 3.85¢ 3.874 3,826 3.781 3,727 3,695 J.035 3I.668 3,659
125 en 3.880 3,920 3.883 J.818 3,768 3.728 J.715 13.693 3.678
125 - 1] 3,896 3.936 3.903 3.837 3.749 3. 746 3.73) 1.708 1. 691
125 90 3.911 3,952 3.924 3.457 3.811 3,765 3.715C 3.724 3.704
125 95 3.93% 3.976 3,954 3.886 J3.84) 13,792 13.777 ).747 3.72)
125 100 3.990 4.04v 4,012 3,788 3.908 3.852 J.841 3,789 3,762

125 105 68.132 4,154 4,107 4%.061 4.01¢ 3,961 3.917 3.851 . 624
125 10 G.78) 4,160 &.113 4,069 4.020 3.968 3.913 23.855 3,828
125 115 4,143 &.160 8.113 4.068 &.020 3.968 3.9%3 ).855 3,828
125 120 4.14) 4,160 &,113 4,068 4.020 3.968 3.913 JI.B55 1,828
125 125 4.%6) 8,160 4.11) 6.068 4.020 13.768 13,913 I.855 3,828
125 130 3.826 1.972 4.002 3.987 3.977 3.950 3J.911 13.969 3.8us
125 135 3.285 3,621 3.799 3.455 3.919 3,330 3,935 13.909 13.886
125 140 2.960 J3.300 3.6Lus 3,784 3,892 1926 J.932 13.940 3,920
125 145 3,020 3,300 3.650 3.788 3.860 1).878 3.876 13.880 J.060
1235 150 3.844 3,988 4.01¢ %.N02 3.992 -).964 I.922 ).n978 3.0S2
135 155 4.100 6,137 4.089 4,040 3.99Y5 961 3.737 3.840 3,81
125 160 4.14) 4,150 68,113 4,968 .020 ).968 1,913 1,855 J.6828
125 165 4,068 4,109 4,059 8,005 3.964 13.907 13.8)9 J.s22 379
125 170 3,657 3,862 3.926 3.925 3.929 13.90) 3.90) ).839 3.82)
125 175 3.579 3.738 3,820 3.838 13.85) ).817 1.825 3.778 13.7G8
125 180 a.14) 4,160 &,113 &.068 6.020 3.968 J1.9%3 13.855 13.828
125 185 4.14) 4,160 &.113 4,068 &,020 J.968 3.913 ).855 Dd.828
125 190 9.983 4. 160 8,113 8,268 &.,020 J.96A 3,913 1,355 3.828
125 195 4,943 8,160 4,113 4,068 4.020 3.960 3.413 J.85% I.828
12% 200 8,143 4, 160 5,713 &.369 #8.020 J.968 J.91) 3.855 3,828
125 205 4. 14) 4,160 4,113 4,068 4.020 3.968 3.91) 3.955 1.820
125 210 G,74) 4,160 &.11) 4.U68 4.020 J1.968 13.913 1.855 J.828
125 215 8,147 4,160 6,113 4,068 &.020 J.968 3.913 3.455 3,820
125 220 8.059 4,114 4,065 4,012 3.970 3.9%¢ JI.901 1.82% I.798
125 225 4,039 4,103 &.05) 3.990 1,958 ).900 ).898 3.d18 13790
125 230 3.998 4.G5% 4,019 3.356 3.91C J.800 13.850 J3.798 ).766
125 235 3.950 3,792 3.975 13.905 1.860 3.811 J3.734 13.762 3.716
135 240 3.880 3.920 3.88) ).318 3,76RA 3,728 3.7%5 3.69) J.678
12% 245 J.828 3.816 3.769 J,.74s 1,686 JI.662 1I.655 J.6uW) J,6u40
125 250 3.83% 3,846 3,733 3,753 1.696 I,670 I.662 3.649 3. 644

135 255 3.860 3,488 3.840 3.790 3.737 1.70) 13.6092 J.6T4 . CGH
125 260 J.85¢ J.878 J3.826 1.781 3.727 1695 1.6845 3.66B 3.6%9
125 265 3.0 3,846 3.73) ).75) I.696 JI.670 1,662 ),649 I, 64N
128 270 3.867 ).899 3.85¢ 3.799 3,77 J.7tY 3,700 JI.68C J.668
125 275 3.919 2,960 3,938 3,466 3.821 L7 3.159 1.7 2710
125 260 3.950 3,992 13.975 J.4905 3.864 3.81Y 3.79¢ D.762 I.736
125 205 2.924 3.305 1,626 3,750 3,819 J3.851 J.809 13.45) 3.8)

12% 290 3. 040 J.)00 3,650 3.796 3.900 3.926 3.932 I.900 3.920

125 295 3.010 J3.)00 J3.647 3.794 3.916 1.950 3.960 I.970 JI.950

125 300 2.810 3.300 13.612 1.764 3.89 3,950 3.460 13,970 I.950
135 305 4.14) 4,160 &.113 4,068 &.020 J.968 J.913 J.d55 J.828

125 310 8.16) 4,160 &.11) 8,068 4,020 J).968 1.91) ),455 ).8208

125 315 8,163 4,160 &.113 4.068 4.020 J.9u8 J.4%31) J.BS8S J.428

125 320 4,143 4,160 4.11) 4.068 6,020 J.968 3.913 13.855 J.028

12% 325 9.100 4,137 4,009 4,080 2.9 )941 3.907 J.a40 JI.813

125 330 4,038 4,103 4.05) J.998 J3.9%8 3,900 J.u98 3,418 I.790

12% 335 3.935 1,978 J3.951 3.d4684 3,440 J.791 D.P777 3. Tee . 722

125 40 J.u87 2,867 J.811 3.77V D T16 D6d6 D677 J.661 D.6%50

125 Jus 3.903 3,944 J.914 3. 447 I.900 J.756 J.7¢V I.716 ).697

12% 350 4,022 4,082 4,039 3,487 ).91 d.dde 3,879 1.808 ).789

125 3155 8,090 G.13% &,.083 4.0)3 J.989 3.934 3.925 3.836 3.809
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ELENENT LOCATION VELOZITY IN KILOMETRAS/SEC PFOR DESIGNATED PERIODS (SEC)

COLAT E. LONG 20 30 40 50 60 70 Ac 90 100
130 0 ‘8,143 4,160 4,113 4.068 4,020 3.968 3.913 3,855 3.828
130 S G.14) 4,1€0 4.113 &.068 4.020 J.9G68 1,913 3.89% 3,828
130 10 4.14) 4,160 4.113 64,068 4,C20 3.968 3.913 3.855 J.828
130 15 4,143 4,160 G4.113 8.068 4,220 3.968 3.91) 1I.855 1.828
130 20 4.14) 4,160 4.113 9.068 4,020 3.968 3.91) 3,85 I.828
130 25 .17 0,136 6.090 u.0u3 3,995 1.944 1.89) 3.839 3.613
130 30 3.979 4,205 3.96% 3.909 13,854 3.816 3.787 3,750 3.713
130 35 3.85¢ 3.878 3.826 3.781 3,727 3.635 J.685 J.663 I.€59
130 (1] 3.920 3.947 3,900 3.349 3,798 3.759 3.7u0 3.713 JI.698
130 4% 3.979 4,005 3.961 3.309 3,858 3.816 3,707 3,751 3.733
130 50 4.011 4,240 3.998 3.943 3.A% 3,848 .87 3. 77 3,753
130 55 4,160 4,168 u.124 4,081 4,030 3.978 3,920 13,956 13.813
130 60 4.4 L, 1A0 G.113 4.068 4,020 3.958 3.913 31.855 I.828
130 65 4,143 4,160 6,113 4,068 6,020 3.963 J.91) 3,855 I.828
130 70 4.14) 4,160 G&.113 08,968 4.020 3.968 3.91) 13.855 13.0828
130 75 3,876 1,904 3.860 3.909 3,758 3.721 3.710 1.689 3.677
130 a0 3,801 3,357 3.797 3.762 21.706 3,678 3.670 3.655 I.6u9
130 as 3.83¢ 3,846 3.78) 3.753 3.696 3.070 3.662 1.649 3,644
130 90 3.820 3.836 3.769 3.744 3.646 3.662 I.655 I.64) J.640
130 95 3,867 3.899 3.854 13.799% 3.747 3.711 3,730 JI.68) 1I.668
130 100 3.903 3.984 3.914 3,447 3.800 3.756 1,741 I.716 13,697
130 105 3.91% 3.952 3.924 3.857 3,811 3.765 3.750 3.724 31.704
130 110 3.927 3.968 3,944 3.376 3.832 3.783 J.7€8 1.739 3.717
1% 115 3.927 3,968 3.9as 3.876 3,832 3.783 3.768 3.739 3.7V
130 120 3,919 3.960 3.934 3,466 3.821 I 774 13.759 3.73r 23710
130 125 3.919 3,960 3.93% J3.d66 3.821 3,774 3.759 3.731 1. 710
130 130 3.950 3.992 3.975 13,905 3.896% 3.A11 1.794 13.762 1. 76
130 135 3.966 4,010 3.992 3,323 3.88) 3.828 3.312 I.775 I.748
130 140 3.950 3.992 3.975 3.905 3.868 3.811 3.79s 3.762 3.736
30 145 3.919 3,960 3.93% J.d66 3.82Y -3, 774 1,759 3.7 3. T0
130 150 3.695 3.902 3.955 1.970 3,978 3.963 3.927 3.889 3.865
130 155 4,101 4,137 4.089 4,040 3.995 3.941 3.937 .84 3.0813
130 160 4,111 4,143 4.095 4.087 4,001 3.948 I.308 3J.844 3,817
130 165 4,143 4,160 4.193 &8.068 4.020 13.968 3,911 1,855 3,828
130 170 3.543 3.7%0 3.8233 3.466 3.876 3.B59 3,340 3.802 I.7u4
130 175 4.9 4,160 68.11) 4,068 4,020 J1.968 3.913 123.4855 J.,828
130 180 4,963 4,150 w.11) 64,068 4.020 3.968 I3.91) 13.855 J.828
130 185 §.183 4,960 4.113 4,068 4.020 )3.968 3.91) J1.355 3,828
130 190 G.9%4) 4.160 4.113 8,068 4.220 J.968 13,913 3.855 3.828
130 195 4,14 4,160 4.113) 4,068 4,020 3.968 3.913 3.655 J.828
130 200 §.94) 4,160 w.113 ©.068 4.020 3.968 3.913 3.855 13,828
130 205 8,183 4.160 4.113 ¢.068 4.020 3.968 3,913 1.855 1,828
130 210 8,143 4,160 4. 113 4,068 4.020 J.968 J1.91) I.855 J.828
130 - 215 4,163 6,160 4,113 &.068 4.020 3,968 3.913 3.855 3,828
130 220 4,080 4.126 4,077 4.026 3.943 3.927 3.904 3.83) 3.HGS
130 225 4,038 &,10) @.053 3,998 23.950 4.%00 3.338 2.918 3. 79C
130 230 3.998 &.051 4,019 3.)56 3.916 3.860 3.850 3.79¢ .75k
130 235 3.919 3,960 3.93u 3.466 3,827 3,774 3,759 3.1 A 710
130 240 3.880 1.920 3.8RA3 3,818 3.768 1.728 ).N15 1.69) 13.678
130 245 3,821 2.A25 3.754¢ 3.734 3.675 1.65) 3.647 3,636 I.615
130 250 3.860 J.848 J.A60 3.790 J.737 J.703 1.672 J.674 3,664
130 255 3,880 3.920 J3.88) 3,416 1,768 1,728 3,715 I.693 J.678
130 260 3.911 3,952 ),924 3,457 3.811 J74S 3.750 3.720 2I. T4
10 265 3.999 3.928 3.891 13.439 TN A Te9 I.736 1.113 I 696
130 270 3.853 1.378 3,426 3.781 3.727 1.695 1.685 J.668 3,659
130 2715 3.03 J.d46 3,783 3.753 3.696 J.670 3.662 3.649 I.644
130 280 3.659 3.817 J3.857 1.332 3.823 3.0 3.732 J4.77) 3. 754
130 285 3.068 3,310 3.620 3,749 3.802 31.824 J,822 3,625 3.808
130 290 3.020 3.300 3.650 3.768 3.860 3,878 3.876 3.840 3,060
130 295 2.690 3,320 3.623 3,746 3.884 1.950 3.960 3.970 I.950-
120 3Joo 3.396 3,730 3.866 3.904 3.950 3.959 13.936 1.912 J.6849
130 305 @.9) 4.160 4.113 4,068 4.020 3.968 1.91) ).85 J.620
130 310 o83 4,160 6,113 4,060 4,020 J.ved 3,913 3.855 J.0828
130 315 4.14) 4,160 4,113 4,068 6,020 3.968 3.913 1.855 1.828
130 320 4,143 4,160 4,113 4,068 4.020 3.968 ).91) 3.855 3,028
130 32% 4,090 4.131 Q.03 4,033 23.949 3936 ),905 131.8) I.A09
130 3i0 8,039 4,103 &.053 13.998 J.495b J1.90C J.u98 3.818 3,790
130 335 3.927 1,968 J3.9us  3.976 3.932 3.78) ),768 )I.7)9 3. 717"
130 Juo 3.860 1.800 3,840 13,790 13,737 2,703 1.672 JI.674 J.664
130 Jus 3.6860 3.488 3,840 1.790 J.737 2703 1.692 I.678 3,664
130 150 3.998 4.091 4.019 3,956 1.916 ). 060 3,450 1I.79% J.766

130 355 4,122 4,149 4.101 4,054 4.008 J.954 3.910 Dd.848 ). 4820
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ELEAENT LOCATION YELOCITY IN KILOMETERS/SEC FOR DESIGNATED PERIODS (SEC)

COLAT £. LONG 20 30 40 50 60 70 80 30 100

135 0 4.03) 4.077 4.026 3.972 3,926 3.876 3.849 3,795 3.172
135 5 4.090 4.112 4,067 4.018 3.970 3,920 3.873) 3.A23 13,798
135 10 4.090 ©.112 4,067 4.0%8 3,970 3.920 3.873 23.82) 3.799
135 1% 4,090 4.112 4,067 4.018 3,70 3.920 13.873 4.82) 13.79¢8
135 20 4,090 6,112 &.067 6.0%4 3,970 J.920 JI.B873 13.823 3,798
135 25 9,090 4.112 @.067 4.0%4 3.970 3,920 3.873 3.823 J.74y8
135 30 3.939 3.960 3.909 3.A65 3,813 3,775 3.7%2 13.723 13.709
135 35 4.038 4,064 6,021 3.968 3.919y 10872 3.834 3.770 3.76h8
135 40 4.200 4.138 4,150 4.11C 4,055 &.0C0 3,950 J3.B60 3.845
135 45 4,200 G.188 6,150 &.310 4,055 4,000 3.950 3.860 3,845
135 50 %.200 4.1688 4.150 4.110 4,055 4.000 3,950 3.860 J.845
135 55 u.183 %.180 4.1)9 4,097 4.04¢ 3.990 3.9)y 3.058 3.840
135 60 8.14) 4.160 6,113 8.368 4,020 J3.968 3.913 3.8%5 J.820
135 65 4,149 4,163 4,117 4.072 4.023 3.971 3.917 3.855 23.830
15 70 .14 4.160 4,113 4,068 4.020 3.968 13.913 13.855 1.828
135 75 8.101 6,137 4.089 4,000 3.995 3.941 3.937 3,440 3.41)
135 a0 3.951 3,997 3.968 3.902 .859 3.308 J.796 3.756 1.73)
135 85 3.903 3,944 3,914 3.447 3.800 3.756 3.741 3.716 2 697
135 90 3.860 3.888 3,440 13.790 3.737 3.70) 3,692 3.567¢ 3J.66¢
135 95 3.847 3,867 3.811 3.77% 3,716 J.6v6 3.677 3.661 3,654
135 100 3.83s 3,836 3,783 3.753 3,696 3,670 I.662 I.649 13,644
135 105 3.047 3.867 3.811 3,771 3. 716 3.686 3.617 I.661 1,654
135 110 3.854 3,978 13.826 3.781 13,727 3.695 1.685 13.663 3,659
135 115 3.85 3.878 3.826 3.781 3,727 23.695 J.085 3.668 J.659
135 120 3.847 3.867 3.891 3.771 3.716 13.686 3,677 3.661 3.654
135 125 3.85¢ 3.878 3.R26 3.781 13,727 3.695 13.685 3.668 1659
135 130 3.860 3,838 3,480 3.790 3.737 3.70) 3.692 3.6T8 J.AbY
135 135 3.867 3.899 3,854 3.799 3.747 I.711 1.730 3,680 3,668
135 180 3.927 3.964 3.944 1.476 J3.A312 3,793 J1.768 3.739 3717
135 185 9,030 4,103 4.053 3.798 13.958 3.900 3,898 3.818 3.790
135 150 4.132 4,154 4,107 4.Uu61 4,313 . 3.961 3.911 1.a51 J.824
135 155 4.132 6.1548 4,107 4.26%1 4,004 J.961 I.911 3,851 13.824
135 160 4,090 4,131 4,083 6,033 3.989 1LII4 JI.905 13.8)6 3.6809
135 165 3.707 3.834 23,830 3.395 3.895 J.370 J3.847 3.799 3.789
135 170 4.079 4,112 4.078 4.039 3.999 3.951 3,902 3.3u4s 3,819
135 175 4,163 4.160 6.113 4.068 4,020 3.968 3.911 13,855 3,828
135 180 8,98) 6,160 4,113 &,068 4.020 J.968 ).913 3,855 J.828
135 185 4. 143 6,160 a&,.11) @,068 4,020 J.968 3.91) 3.855 3.828
135 190 G.94) 4,160 4.,11) 4,068 4.020 1.968 13,913 3.A455 3,428
135 195 4,122 4,149 6,101 &,054 4,008 3.956 J3.910 1.848 3,320
135 200 8.311 9.183 4,095 4.047 4.001 2J.998 1.908 J.8u4 3,817
135 205 8,059 4,114 6,065 &,012 J.970 3.9%0 3.921 J.825 13798
135 210 4,082 4.121 4.076 &.025 3.98% 13.926 ).896 J1.8)2 131,804
135 215 8.111 4.143 4,095 6,087 4.001 3,948 3.928 3.8uu 3,817
135 220 4,049 4,109 4.059 4.005 3.964 13.907 3.499 1.822 I, 794
135 225 4.018 4.072 4,033 23.97) J.933 3.876 131.869% J3.804 D776
135 230 3.942 1.934 3.965 3,896 13.85% 3.86G2 3.795 1.755 1,730
135 235 3.896 13.936 2,903 3.4)7 3.789 J.7u6 13.73) 3.709 1.591
135 240 3.860 ).338 3,440 3.790 3.737 3.703 3.692 J.674 ).LGG
135 245 3.815 3.815 3,740 3.725 3.665 3.645 J.640 3.630 J1.630
138 250 3.07) 3.909 2.469 3,809 .75 J3.720 J.707 13.687 1.67)
135 25% 3.896 3.936 3.993 3.337 J.79 3,746 3.73) 3.708 I 6Y)
135 260 3.958 4.000 J2.98% 23,915 3,875 23.320 13.83) 13.770 1.74)
135 265 3.992 &.031 4,005 2J.9%0 3.900 J.844 3.8)1 3,784 ). 757
135 270 3.950 3.994  3.971 J3.904 3.462 3,810 I,795 I.759 23,735
135 27% 3,868 3.928 3.89) 3.d28 1,779 1.7)7 3.724 3.701 D, 688
135 280 2.896 J).u24 3,673 ).756 3.856 3.906 3.911 I.915 1.896
135 205 3.020 3.300 J.650 J3.788 3,060 3.878 13,076 3.BB0 1.860
135 290 2.920 3.300 J.641 3,778 ).888 J3.926 1,932 3.940 13.920
135 295 2.650 3.370 3,620 ).740 1.880 1.950 3.960 3.270 1.950
135 Joo 3.396 3,730 3.866 3.904 3.950 1.959 3.936 J.912 ). 889.
135 305 8.18) 4,160 4,113 4.068 4.020 1.9¢8 1.913 3.8%% 1.820
135 310 8. 14) 4,160 4.11) 4.068 4.020 J.968 3.91) 3.A55 1.828
135 315 4.914) #,160 4&,11) 4,068 4,020 J.968 13.91) 3.855 3.828
125 320 ¥.14) 4,160 &,11) &,068 4.020 1.968 1.91) J.H55 3.828
135 325 4.701 &,137 4,009 64,040 I.995 D294V 3,97 J.A40 J.8%]
135 330 4,038 4,103 %.05) 3.996 1J.990 1,900 J.d9A ). 818 I, 790
135 135 3.935 1976 1.95% J.886 3.443 3.792 3.717 .47 1723
135 a0 3,868 3.A96 J.085% J.800 J.748 3,712 3. 70V ).682 J.670
135 Jus5 J.85% 1,878 ),826 3.781 3.727 J3.695 J.685 J.608 . 659
135 %0 3.929 3,970 ).,933 ).874 3.820 J.182 13.770 3,735 I, 715

13% 155 4.006 4,068 4,622 3.96) 3.922 3.867 3.46% 3.796 I,76%
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PLERENT LOCATION VYELOZITY IN KILOMETERS/SEC FOR DESIGNATED PERIODS (SEC)
COLAT E. LOYG 20 30 40 50 60 70 80 90 100
140 0 3.847 3,867 3.811 3.771 3.716 3.6R6 1.677 13.661 1I.658
140 5 3.8u7 3.467 3.811 3.771 3.7 3,686 3.677 3.661 I.658
140 10 3,847 3,967 3.811 3,771 3. 716 3.636 3.677 3.661 1,654
140 15 3.847 3.867 3.9 3,771 3.716 3I.686 3.677 3.66)1 1,654
140 20 3.847 3,067 3.811 3,771 3.716 J.686 13.677 3.661 13,654
140 25 3.847 1,867 3,811 3.771 3,716 3.6d6 3.677 3I.661 13,654
140 30 4,187 6,160 4.11) w.Q068 Ww.02C 3.968 J1.913 13,8455 1,828
140 a5 9.18) 4,160 4,133 4,068 4.020 3.968 3.91) 3.855 ).H628
140 40 4.200 4.1898 4,150 9.110 4,055 6,000 J3,95C 3.B6C 1,845
140 5 4,200 4,188 &.150 4,710 .05 4.C)0 3.950 3.860 3.8u5
140 50 4,200 4.188 W, 150 u. 110 &.055 &5.¢00 1.950 3.H60 J.845
1640 55 4,200 4,188 &,15C 4,110 4,055 4.000 3.950 J.800 3,845
140 60 4,135 4,154 4,111 4,065 4.016 3.960 3,929 J.Bul 3.823
140 65 4,200 4.188 4.150 4,110 4,055 4,000 3.950 3.860 1.845
140 mn 4,183 4,130 4,139 8,797 &.0u4 3.990 3.939 13.858 3,840
1% 75 4,183 4,160 6&.113 6.068 4.020 3.9686 3.913 3.855 J.820
140 80 9.10) 4,160 §.113 &.068 §.020 2J.968 13.913 1J3.855 )J.020
10 as §.132 4,154 4,107 4.067 4.0%% 3.95% 3,991 3,851 3,824
140 90 3.982 4.737 4,005 3,940 3.900 3.844 J.d1v J.784 J.757
140 95 3,917 3,952 3.924 3.457 3.811 3.765 3.750 13.728 3,704
180 100 3.889 3.925 3,889 3.d28 3,779 J.738 13.725 ).702 3.68é
10 105 3.868 3.A96 23.85¢ J3.300 3.748 3,712 3,701 3.6b2 3.670
140 110 3.85% 3.878 1.826 )3.78% 3,727 3.695 13.6R5 3.668 1.659
180 1% 3.854 3,878 1,826 3,781 3.727 3.695 13.6805 3.66B 3.659
180 120 3,860 3.986 3,860 J.790 J3.737 3.70) J.6392 3.67¢4 I.664
1u0 125 3.85¢ ).078 3,626 1.781 3,727 3.695 J.685 3.668 3.659
140 130 3.85% ).878 23.826 3.76%1 J3.,727 13.695 J.6B5 13.668 1.659
190 135 3.858 3.878 3,826 3.781 3.727 3.6Y5 J.68S5 3.668 1,659
180 1686 3.887 3,867 13.811 3,77V J.76 2686 3.677 3.661 I.654
190 1m\s 3.943 3,989 ).958 3.993 1.849 3.799 2.787 3.749 1726
180 150 3.998 4.351 4,019 13,956 1.916 ). 8L0 3.A50 3.79 1,766
140 155 J.990 4,081 &,012 3,938 3.9%8 3,352 3.841 3.749 13,762
180 160 3.9586 4.390 3,935 3.919% 13.875 3.920 ).40) J3.770 I3.74)
180 165 4,05 4,089 8,049 3.991 3,947 3.378 23.45b6 13.912 1I.785
140 170 4,193 3,160 &,.11) 8,068 4,020 J3.968 ).913 ).6855 J.828
190 175 4,183 4,160 4.11) 8.0068 4,020 3.966 3.91) 3.855 1,828
140 180 4.94) 4,16C 4,113 8.068 &.02¢ 3.968 3.913 J3.AS55 3.828
180 1% 8.14) 4.160 &,113 Q.063 &.020 J.v68 J3.913 3.855 1.828
140 190 8. 1017 4,137 4,C89 4.240 J.99 3.981 3,937 J3.840 J.B81)
180 195 4,030 6.19) 4.,05) 3.998 3.958 J1.90C 31.898 1.818 3,790
ta0 200 4.006 4,262 4,026 3.)65 13,925 J.H68 3.860 3.799 I.TM
180 205 3.967 4.017 3.982 3.919 3.876 J.d24 3.015 13.766 13.742
180 210 3.927 3.968 3.94% 3.876 3.832 1.78) 1.768 3.739% 3.7
180 215 3.905 3.9%% 3,906 3.ou6 3.778 3.755 I.743 I.715 ). 697
140 220 3,930 3.972 3.922 3.871 3.82) 3780 J.77) 3.7 I.71)
180 225 3,922 3,957 1.922 3.466 1.820 3.775 3.762 3.731 . 712
180 230 3.897 3.933 3,899 3.d38 J1.790 .7 3.TI6 .70 1693
140 2138 3.6647 3,867 3.891 3.771 1.M6 J.68B6 I.6T7T 3I.661 I, 654
140 200 3.815 3,815 3. 740 J.72% J.465 I.645 3,640 I.630 3.6)0
1640 245 3.873 3,909 1.869 3.809 3.758 13.720 3.707 3.687 3.67)
180 250 3.880 3,920 3.88) 1.818 13.768 3.728 13.715 1.69) 13.678
180 255 3,942 3,994 3.965 1.u96 1.854 3.802 3.785 3.75% 3710
1640 260 3.99C 4.041 4,012 J.940 J.909 3.852 J.981 J.789 1,762
160 265 8,033 8,103 4,053 J1.998 23.958 3.900 31.498 J3.818 )3.790
180 . 270 8.033 4.193 &,.05) 13.998 13,958 3.9¢0 1.898 3I.B18 1.790
190 275 3.990 4.0471 4.092 3.940 3,908 J.852 J.8%1 1.74Y 3. 762
140 280 J.435 3.720 ).8)9 3.84S8 J.,877 3.872 ).866 ).850 1.026
180 285 2.955 3.300 3J.644 13,782 2.802 4,914 I.998 I.925 1.905
180 290 2.795 ). 300 J3.6)2 ).758 3.4966 J3.918 3,918 3,925 1.9C5
140 295 2.650 13,300 J.620 3.740 1.340 J.950 3,960 3.970 3.950
140 100 3,207 3.64%  3.817 1.871 1.936 1.957 .941 3,926 ), 907
140 305 8,943 4.160 8,113 &,.06A 4,020 3.96R J.913 3.8% ).v28
140 310 4,163 4,160 6.11) 4.068 4,020 J.968 3.91) 13.4955 )1.B28
140 315 4.4 4,160 4§.11) 4.068 4.020 3.968 3.993 J.HS5 l.8:8
180 320 G, 943 4,160 4,110 4,068 4,020 3.964 3.913 J.055 J.ua28
140 32% 8.94) 4,160 &,11) 8,068 4,020 3,768 )3.9%3 ).n5% 1.A28
180 130 8,122 4,349 6,100 &.056¢ 4,008 3,954 ).910 3.84RA J,820
140 33% 4.003 4,109 4,959 «.C05 J.964  J.907 1.899 J1.0822 J.794
140 Ju0 3.998 4,0%1 4,019 3.956 J.9% 3000 I.u50 DI.794 3, 766
180 s 3.90) V.9¢s 2,914 ),0847 1,800 3,756 .74V 3,716 ).697
140 350 J.841 3,857 1.797 J3.762 1.706 JI.67¢ I.670 I.655 ). 649

140 355 3. 847 3,867 .89 D.771 3. 716 D686 3.677 3.661 J.654
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ELEMENT LOCATION YELOCITY IN KILOMETERS/SEC POR DESIGHATED PEZRIODS (SEC)
COLAT E. LONG 20 30 40 50 60 70 80 90 100
145 0 4.149) 8.966 4.113 4,068 6.020 3.968 3.913 J1.055 3. 828
145 5 9,183 4,960 68.113 4,068 4.020 3.968 3.913 3.us5 3.828
145 10 6. 163 G.160 &.117 4.068 4.020 3.968 3.913 3,855 3.828
1465 15 4.14) 4,160 u.113 4.068 4.020 3.964 3.913 3,455 J.020
145 20 9.187 4.160 4.113 4,068 4,020 3.768 3.913 3.855 3.828
145 25 G.14) 8,160 ®.113 6,068 4,020 3.956 3,913 3,855 3.824
145 30 4,143 G160 u.113 4.068 4,020 1.968 3.913 J.d455 3.628
1945 5 4.171 6.174 4,931 4.089 4,037 3.984 3,331 3.857 38136
1485 40 4,200 4.198 4.150 6,110 4.055 &.G00 3.950 3.960 3.845
165 45 4.171 4.974 8.131 4,089 G.037 3.9d94 3,931 3,457 3,836
145 50 4.200 4.183 4,156 4.110 4.055 4.000 13.950 3.A60 3.865
145 55 4,200 6.188 4,150 u4.110 &.055 4,000 3.950 13.800 3. 845
145 60 .18 4.150 6.113 4.060 &.020 J3.968 3.913 3,855 3,828
145 65 4.183 4.160 ®,113 4,068 u,020 3.968 3.91) 3,855 3.828
145 70 8.143 4,160 6,113 8,368 0,020 3.968 3.91) 13,855 J3.828
1145 75 8.94) 4.160 &.113 4§.068 4.020 3.968 3,913 3.8S5 3.828
145 80 .13 4.160 6,113 4.068 &.020 3.968 J,913 3.855 3.828
145 85 4,193 4,160 4.113 4.068 4,020 3.968 3.913 3,895 J3.6828
145 90 4.122 4,139 4,10% 4.354 4.008 J3.95¢ 1.910 3.848 J.820
145 95 4.1911 4.14) §.095 4,087 4.001 3,948 3.933 3.4uv 3.8V7
145 100 4,090 4.131 4,083 4.0)) 3,989 3.9)4 3,905 J.6836 3.899
145 105 3.97% 4.021 3.999 3.932 13,892 3J.436 3.822 3,780 13.752
145 110 3.966 4,010 3.992 3.923 1.883 3.828 13.412 3.775 13.748
145 115 3.958 6,902 3.982 3.91¢ 3,473 3.419 3.904 13.767 ).781
145 120 3.958 4,002 3.982 3.914 3.873) J3.819 J1.004 13.767 1J.731
145 125 3.950 3.994¢ 3.971 3,708 3,062 3.810 3,795 3.759 3.735
185 130 3.950 3.934 3.971 3.39048 13,862 3.810 3.795 3.759 3.735
145 135 3.943 3,986 3,961 3.394 3.451 3.800 3.796 13.752 3.720
145 140 3.868 1,896 13.85G 3.900 3,748 3.712 3.701 13.642 3,670
185 145 3,85¢ 3.978 3.826 3.781 3,727 13.695 13.685 1.668 1.659
1485 150 3.889 3.925 3.889 1.828 3,779 3.738 3.725 3.702 ).686
185 155 31.896 3.936 3.903 3.437 3.789 J3.736 3.733 13.708 J.691
45 160 §.943 4,160 &.113 u,068 ¢.320 3.968 1.913 3.85 J.d28
145 165 4,343 4.160 4.11) &,068 6.020 3.963 3.913 3,855 3.828
145 170 4,132 4.154¢ &.107 &.0617 4,014 3.961 3,911 3,851 3.82¢
145 175 4,101 %.137 4.089 4.040 3.995 3961 3.937 3.340 3.61)
145 180 4.069 4,120 &,071 4.019 13.977 3.920 3.932 1,829 13,801
145 1085 4,048 6,109 4.059 4,005 3.964 3.4907 3.499 13.822 I. 798
145 190 8,022 4.092 &.039 3.981 3.9¢1 J.884 2J.879 ).80B 3741
145 19% 3.97¢ 8,023 3,995 3.930 3.889 3.835 3.823 3.7717 3.751
145 200 3.91% 3,952 3.924¢ 3.457 3,811 3.765 3.750 J3.72¢ 3. 70w
145 205 3.860 3.988 3,840 3.790 3.737 3.703 3.632 J.67% J.664
145 210 3.828 3,236 3.769 3.74¢ 3.686 3.662 1.055 I.64) I,640
145 215 3.85¢ 3.878 3,826 13.781 1.727 3.6Y5 J.685 3.668 I.659
185 220 3.876 3.704 1.860 3,909 13.758 3,721 J3.710 3.683 13,677
145 225 3.889 3.925 3.849 3,320 3.779 3.738 3.725 13.702 1,646
145 23 3.907 3.936 3,901 3.86a 3.801 13.75A 3,745 I.720 3.70)
185 235 3.922 3.957 3.922 3.466 3.820 3,775 3.762 3.73t 3712
185 2u0 3.9)8  1.980 J.9)3 3.#81 1,848 3.789 3,782 3,738 13,720
145 245 3.911 3,954 ).920 3,455 3.4808 A 764 I.75YV J.T21 3.702
145 250 3.943 3.986 3.961 3,094 3.A51 3.800 J.786 3.752 J.728
165 25% 3.92 4.031 4.005 3.940 3.900 Jd.du4 I, 831 I, 786 ).957
185 260 4.038 4,103 4,053 3.998 1J.959 1.900 J).898 J.918 13.790
145 26% 4,099 4,114 4,065 4,012 3,970 3.934 J.921 3.825 3.798
185 270 4,069 4.120 4.07Y 4,019 3.977 3.920 J3.902 3.829 3.0
105 275 4.038 4.103 4.053 3.998 13.958 1.900 3.d98 3.410 JI.790
145 280 3.998 4.251 4,099 3.356 J3.916 ).860 3.450 J.79 3,766
185 285 1.696 J.A60 3.912 3,880 J.876 J.846 J.83¢ 3,010 I, Tud
185 290 3,459  3.75v )3.859 3.870 3.902 1.8%6 )1.89¢ 3.8Au J.840
145 29% 3.958 4,000 3.985 3,915 3.4875 3.420 J.83) J3.770 .74}
185 300 4,117 4,136 4,090 4,043 3.995 J.%48 1,493 1,839 3.013
185 305 4,143 4,160 4,193 4.068 4.020 13.968 3.913 3,055 1.828
185 310 4.143 6,160 U,113 4.06d K8.020 J.968 3.91) ).855 J.0828
145 315 4,143 4.160 4.113 4,060 4.020 )J.968 3.913 J.855 13,828
185 320 4,18 4,050 G.11) 4,968 4,020 3,948 3.913 1.055 I.828
185 2% 4,14) 4,160 4.113 4,068 4.020 J.v6H8 3.913 1.85% l.0828
145 310 3.86% 3,912 J.B34 3.d57 1.821 I 749 I.769 I.7 D721
145 1) 4,069 4,120 4,07V 4.019 J.977 3.)20 J1.932 3.829 J.801
145 340 4.006 9.062 8,026 1,965 3,925 J.u68 1.860 3.799 3.IM
185 8 1 3.919 13,960 3.93¢ J.366 3.827 X774 13.759 3.1 170
145 350 3,860 3.888 3,840 3.790 3.737 3.79) 1.692 J.674 . 668

145 155 3,830 3. Hu6 3,743 J.75) 3.6%6 I.070 D662 3,649 I, 680
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KILOMEZTERS/SEC FOR DESTGNATED PERIODS (SEC)

ELEMENT LOCATION YELOCITY IN

COLAT E. LONG 20 10 40 50 60 70 80 90 100
150 0 4.163 4.160 4,113 6.068 4,020 3.956 3.91) 3,85% 13,828
150 5 4.143 U.160 4.113 4.068 4.020 .96 3.9%13 3.455 3.828
150 10 4.143 4,160 4.113 4.068 4.020 3.968 J.21) 3.455 3,828
150 15 4.143 4.160 &.113 4.G68 4,020 1,968 3.913 3,855 13.828
150 20 4.1483 4.160 4.113 4.J60 4,020 3.960 3.91) 3,855 3.A28
150 2% 4.183 4,160 4.11) 8,068 u.020 3,968 J3.913 1.855 3.828
150 30 4.200 4.198 4.1%0 4.110 4.055 4.000 13.950 ).A60 3.A45
150 35 4,200 6.188 4.150 9.110 4.055 4.000 3,950 ).d60 3,845
150 40 4,200 64,198 4.150 4.110 4,055 4.000 3.95C 3.860 3.845
150 45 4,200 8.188 6.150 4.1T10 &.055 4,000 3.950 3.867 3,845
150 590 4,200 4.188 4.15C 4.110 4,055 4.060 1.950 3.860 3.8u45
150 55 4,200 4.188 64.150 4,110 &.055 4,000 3.950 13.460 J.845
150 60 8.200 4,168 4.150 4.110 4,055 4.000 3.950 3.860 J3.845
150 65 4.200 4.188 4,150 u.110 §.055 4,000 3.950 3.860 3.845
150 70 4,200 4.188 &.15C 4.110 4,055 4.000 3.950 J3.860 3.845
150 75 4.200 GL.188 4,150 4.110 4,055 4.000 13.950 3.860 3.845
150 80 6,200 4.188 4.150 4.190 &.055 4.000 3.950 3.860 3.845
150 85 4.200 ©.188 4.15C 4.110 4.055 4.000 3.950 3.860 3,845
150 90 2.949 32,472 3.719 3.806 3,908 3.95a 3.951 1.947 3.926
150 95 3.098 3.558 3.768 3.838 3.922 13.955 1.946 1.935 3.91)
150 100 3.295 3.730 3.866 3.908 3,950 1.959 3.936 3.912 I.889
150 165 3.546 3.816 3,916 3.937 3.964 1.961 3.932 13.9017 3,877
150 110 3.695 13.902 3.965 3.970 13,978 1,963 13.927 13.889 3.865
150 115 3.695 3,902 3.95% 3.970 3.978 1.963 J3.927 13.889 3,865
150 120 3.8u4 3.988 &.01¢ &.002 3.992 3.95¢ 3.922 3.A78 13,852
150 12% J.Bu4  3.988 4,018 4,002 3,992 1964 I.%922 I.87s 3.852
150 130 3.8u4 3.988 6,014 &.002 3.992 1.964 3,922 3.878 13.852
150 135 3,844  3.948 6.0M4 4,002 3,992 1968 3.522 1,878 I.852
150 180 3.8R3 4.002 3.996 3.956 3.93 1,809 3.885 .82 3.797
150 145 3,982 4.033 4.002 3.938 3.H97 _3.94) 4.d32 J.791 1% 755
150 150 3.890 3,923 3.835 3.828 3.779 1.7)9 3,726 3.7J9) 3.688
150 155 3.847 1,867 3,811 1.771 3.716 J.646 3.677 1.561 I,654
150 160 3.8¢0 3.948 3.840 3.790 3,737 3.703 13,632 3.674 I,€64
150 165 4,006 4.045 4.006 3.948 3.963 3.B53 3.829 3.T782 1,758
150 170 4,000 4,057 4.025 3.96) 13,923 3.967 13.852 3.798 3.770
150 175 8,006 4.062 4.026 3.965 3,925 J.u68 3.860 1.739 I.7IM
150 180 3.943 3,991 3,954 3,091 3.8¢6 3,798 I.T07 I, 746 3I.72%
150 185 3,900 3.9481 3.894 3.u45 3.796G 3.756 J.747 3.7 3, 699
150 190 3.863 3.88) 3.832 13.791 3.738 3705 2.695 1.677 23,667
150 195 3,847 3.867 3.811 3.771 3,716 J.686 I.677 3.661 . 654
150 200 3,847 3.867 3.811 3.771 1716 D686 I.677 3,661 3,654
150 205 3.847 3.867 3.81% 3,771 3.716 J3.686 JI.677 13.661 3 654
150 210 3.873 3.909 J.869 13.809 3.758 1.720 3.707 13.687 3.67)
150 215 3.6896 3.936 13.3%3 13.837 3.789 J. 746 1.733 3,708 3,691
150 220 3.966 4.013 3.9688 3.922 3.A81 ).827 3.81) 3.772 3.7u6
150 225 .01 4.072 u.03) 3.97) 1.933 3876 3.809 J.#08 3.776
150 230 4,030 4.093 4.046 3.990 3.950 J.892 J.883 J.81) 13.785
150 23% 4,038 &.103 &,C5) 3.998 3,958 3,300 J.838 JI.818 3790
150 240 4.0%9 4,194 4,065 4.012 2,970 3.9Ww 3.901 1.825 3.798
150 245 4,122 4.149 4,101 4.,05¢ 4,008 3.95¢ 3.910 3.du8 3,820
150 250 4,122 4.149 4,101 4.054 4.008 4.95¢ 3.910 3.948 3.820
150 255 U.122 4,149 4,101 G.05¢ 4.008 J.954 3.Y10 . Aue ). 920
150 260 4,111 4,143 4,095 4,047 6.0GYV 3.948 3.900 J.A4s 3.817
150 265 4. 14) 4,160 4,113 4,068 4.020 3.948 J.913 3.855 3,829
150 270 4,090 8,131 6,083 4,033 3.999 J9W 3.905 I.9)6 ).08CH9
150 275 4,038 4,103 4,053 13.398 J,9%8 3.900 3.0498 1.418 ) 790
150 280 4,022 4,082 4,039 3.981 3.941 3.984 3.079 3.8080 J.78%
150 285 3,835 3,940 3,955 3.706 3.8u4 3.841 ).0828 1.795 3.764
150 290 3,289 3,626 3.772 3.798 1,845 3.857 J.0655 J.447 ), 027
150 295 3,338 2.630 .767 3.777 3.790 J1.78) I.775 3. T6T . 4G,
150 300 2.755 3.320 3,639 3.742 ).830 J.HBO J.HB4 JiH9Y I, 865
150 305 2.650 3,300 J.620 J).740 3.680 ).950 3.960 ).970 I.950
150 310 2.550 3.300 3.620 3,760 23.800 3.950 3.960 J.970 3.950
150 315 2.650 1,300 3.62C 3.740 J.H80 1.950 3.960 3.970 3.950
150 320 4,143 4,160 4,113 4.060 4,020 3.968 3.91) J3.855 3.828
150 125 8,143 8,160 4,913 &.068 4.020 3.96R 3.91) 1,855 3.828
150 330 4,18} 4,160 4,113 G.06H 4.020 3J3.96h 3.91) 1,8% ).828
150 335 Q.164) 4,160 #,11) 4,068 4.020 1.968 J.91) J3.85% J.828
150 u0 4,14} 4,160 4.113 4.068 4.020 1.908 J.91) J.89% ). 028
150 385 8,143 4,960 4,113 4,060 4.020 2.968 J,.91) J,85% 13,826

150 350 4,943 4,160

6.71) 4,068 4,020 J,968 3,913 I,855 I, 628
150 355 4.74) 4,160 &,

113 4,008 &,020 J,968 J3.913 J3.855 1.828
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KILORETERS/SEC POR DESIGNATED PERIODS (SET)

 PIEMEKT LOCATION YELOCITY 1IN
COLAT E. LONG 20 3o 40 50 60 70 80 90 100
155 1] 3.396 3.730 3.866 13.908 3.950 3.959 3.9)6 3.912 1.889
155 5 3.396 3,730 3.866 3,904 3.950 1.959 3.936 3.912 ).889
155 10 3.39 3,7J0 3.866 23,306 3.950 3.959 3.9)6 J.912 23.0689
155 15 3,396 3.73C 3.86€ 3,904 3.950 3.959 3.%36 3.912 J.b89
155 20 3,396 3.7)0 3.866 3.90% 3,950 3,959 3.916 3.912 3.849
155 25 3.396 3.730 3.866 3,404 3.950 3.959 23,936 .92 3. A49
155 30 2.650 3.300 3.620 3.700 3.ABQ 1,950 3.960 J1.970 3. 950
155 35 3.396 3.730 3.866 3.904 3.95%0 3.959 3.936 3.312 3. 409
155 0 2.860 3.360 13.660 3.840 3.975 4,025 .00 4,025 3.995
15% 45 2.902 3.372 3.668 3.d60 3.994 &L.040 4,044 4.0136 4,004
155 50 2.9486 3.396 3.6A4 3.900 &.0)2 ¢.070 4,072 &4.658 4,022
155 55 2.944 ).3d4 3.676 3,480 4.013 4.05% 4.058 4,d87 4,013
155 60 2.860 3.)60 3.660 3.440 3.975 6,025 4.010 8.025% 3.995
155 65 2.818 3,348 3.652 3,820 3.956 4,010 6&.016 &.,014 3. 986
1585 70 2.738  3.324 3.636 1,780 3.918 3.990 13.988 3.972 3,968
155 5 2,734 3.324 3.636 13,780 3.914 3.980 3.988 1.992 3. 968
155 80 2.A60 3.360 3.660 3.3u0 3,975 &.025 4,030 8.G25 3,995
155 AS 2.860 3,360 3.660 3.d40 3,975 N.025 4.030 4.025 3. 995
155 90 2.944 3.384¢ 3.676 3.880 &.01) &.055 &.058 4,087 4.01]
155 95 2.986 3.396 3.6B4 3,900 4,032 4,070 4,072 04.058 6.022
155 100 2.986 J.396 3,684 3.900 &.032 &, 07C &.072 4,058 u.C22
185 105 2.954 3.384 3.676 3.880 4,013 4,055 4.058 &.047 4.013
155 110 2.968 3,384 3.676 3.880 4,01 6,055 4,058 &.047 4.01)
15% 115 2.9062 3.372 3.668 3.860 3.99¢ .090 u4.Juu 3.036 4,000
155 120 2.902 3,372 3,668 J3.360 3.99% 4.040 4,044 4,036 &, 008
155 125 2.902 3.372 3.666 3.860 3.994 4,040 &,0uu 6,036 4,008
158 130 2.988 3,338 3.676 3,880 4.01) &.055 &.058 4.047 &.01)
155 135 2,948 3.384 3.¢76 3.uH0 4.013 4,655 4,058 &.047 4.013
155 140 2.800 J.360 3.660 3.B40 3.975 &.025 4.0)0 4.025 3.995
185 145 2.818 3,388 3.652 3.820 3.956 4,010 &.016 &.01% 3,946
155 150 3.038 3,476 3.717 1.435 3.936 -3.969 3.971 13.963 1. 936
155 155 3.111 3.518 3,725 J3.813 23.895 ).92) 3.923 3.917 3.49)
155 160 3.019 3.986 3.699 J.763 3,846 J.88) 3.986 3.0837 13.468
155 165 2.773 3.362 J.666 3,748 3.869 3.923 3.2)5 3.9u2 3.923
155 170 2.650 3.30G 3.620 3,760 J.8Y0 3,950 I.960 3I.970 3,950
155 178 2.650 3,300 3.620 3.7¢0 3.840 3.950 3.960 3.970 3.950
155 180 2.766 3.351 3,632 3.738 3,858 13.919 3.928 13.9)6 3.918
155 185 3,122 3.%16 3.682 3.743 3.804 J.d36 3.4)9 13.840 1,827
155 190 3.012 7875 3,685 3.754 3.836 13.475 3.879 3.481 3.864
155 195 2.896 3.42¢ 3.673 13.756 3.858 3.906 3.911 3.915 1.896
155 200 2.773 3,362 1.646 3.Tub 3.869 3.929 3.935 3.942 ).92)
155 205 2.650 3,300 3.620 3.740 3,880 3.950 3.960 3.970 13.950
155 210 2.650 3.300 3.620 3.740 3,840 3.950 J.9u0 3.970 3.950
155 21% 2.550 3.300 3,620 3.740 3.840 3,950 3.960 3.970 3.950
155 220 2.650 3,300 3.620 3.740 3.8H0 J.950 2J3.960 3,970 3.350
155 225 2.650 13.300 3.620 J.740 3.840 3.950 2.960 2,970 3.950
155 230 2,650 3,300 3.62¢ ).760 3,880 3.950 1.960 3.970 ).950
155 225 2.650 3,300 3.620 J1.7640 3,890 3.950 3.960 3.970 3.950
155 240 2,650 3.300 3.620 3,740 3.880 J.950 3,960 3.970 3.950
155 245 2.799 3,386 3,669 3.773 23.894 3,952 3.955 3.958 1.918
155 250 3.098  1.558 3.7A8 3,438 3,922 3,955 2I.946 3.935 3,913
155 255 3.396 J.710 3.066 J3.904 3.950 3.959 3.916 13.912 J.0689
155 260 3,695 3,902 3.96% 3.970 3.978 J.96) J.927 J.A097 I.465
155 265 3.866 3,988 4.0%6 68,0602 3.992 ). 964 J.922 3,878 J.852
155 270 3.695 1.902 3.965 3.970 3.978 3.96) 1.927 3.A89 1,865
155 275 3.386 ).724 3.800 13.497 3.9uu  3.952 1.935 1.909 1.8A5
155 280 2,912 J.480 13.69) 3,775 3.879 3.924 3.92%9 ).930 3.909
155 285 2.781 3,370 3.656 3,757 3.879 1.937 3.944 3.9% 1.929
155 290 2.025 3,350 3,660 3,735 3.770 3.895 13.6835 J.810 3,775
155 295 3.000 3.400 3.70C 13.730 13.660 1.660 3.650 J.650 I.600.
155 3C0 2.650 3,)00 3.620 3,740 3.880 23.950 3.950 13.970 J.950
155 305 2.650 3,300 J3.620 3.740 3.680 3.9%0 3.960 J3.970 3.950
155 310 2.650 3,300 3.620 J.740 3.800 3.950 3.960 13.970 J.950
155 315 3.804 3,988 4.0ty 4,002 3,992 ). 968 3.922 1.0878 1.852
155 320 4,143 4,160 &.11) 4.C68 4,020 3.968 3,913 ).855 3,828
155 325 3.8u8 3,988 &.0014 4,002 23,992 3.964 3,922 1,878 1.852
195 330 W.18) 4,160 &.11) 4,068 4.020 3.968 3.V J.p55 J.828
155 335 G 943 4,160 4,113 4,068 4.020 3.9608 3.91) J.94% 3,028
15% 340 4,16) 4.160 4.11) 4,068 4.020 J.96d 4.913 3.855 ).828
1355 Ju5 4.14) 4.160 6.11) 4,068 4,020 J.%68 3.913 3.855 3.828
55 350 3.546 3.8% 3.91¢ 3.4937 3.904 3.96% 3.932 1.901 J.877
J.916

155 155 J.546 ). 816 3.937 3,964 J.96% 3.932 J3.901 ).877
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BLENENT LOCATION YELOCITY IN KILONETERS/SEC FOR DESIGNATED PERIODS (SEJ)

COLAT E. LONG 20 1o 40 50 60 70 a0 90 100

160 0 2.6860 3,360 3,660 3.840 3.975 4.025 4,030 4.025 13.995
160 5 2.860 3,360 3,660 3.840 3.975 4,925 4.030 4.025 J.93%
160 10 2.860 J3.360 3.660 3.U40 3.975 4.025 4.030 8.025 3.995
160 15 2.860 J.360 3.C60 3,840 1.975 4.025 6.030 4.C25 1J.995
160 20 2.860 3,360 3.6A0 13.840 3,975 4.025 4.030 4.025 3,995
160 25 2.860 3.160 J.660 3.840 3.975 4.025 4.030 4.025 3.995
160 30 3.070 3,420 3.700 3.940 4.070 4.100 G.%00 &.,080 4&.040
160 35 3,070 3.420 3.700 3.540 4.070 4.100 4,100 4,080 4,040
160 40 3,070 3,420 .70 3.940 4,070 &.100 64,100 8,080 4.040
160 (1 3.070 3,420 3,700 3.440 4&.070 4.120 4,100 &.080 u.C40
160 50 3.070 J.420 3.700 3.940 4,070 &4.100 64,100 4.080 4.040
160 55 3,070 3,420 3.700 3,040 4,070 4,100 4.130 3.040 4,040
160 60 3,070 3.420 3.700 3.940 4.070 4,100 4.100 u.080 .060
160 65 3.070 3.420 3.700 3.940 4,070 4.100 4.100 4.080 &.Q00
160 70 3.070 3.420 4.700 3,940 48,070 4,100 u.100 6.08C 4.040
160 75 3.070 3,420 3.700 3.940 4.070 4.0 U.1J0 4.080 4.040
160 80 3.070 3.420 3,700 3,940 4,070 &.100 4.100 4.08C 4,040
160 85 3,070 3.420 3.700 3.340 4.070 4.100 u4.100 &,080 4,040
160 90 3.070 3.820 3.700 3.340 &.070 4,100 4.100 &,0AC 4.040
160 95 3.070 3.u20 3.700 3.940 &.070 4,170 4,139 8,080 4.040
160 100 3.070 3.820 3,700 3.940 4.070 4,100 4,100 &,.0B0 4.040
160 105 3,070 3.420 3,700 3.940 4.070 4.7190 4.100 4.060 4.G40
160 110 3,070 3.420 3.700 3.940 4,070 4.100 4.100 4.080 4,040
1€0 115 3,070 3.420 3.730 3.940 &.070 4,100 4.100 3.080 &.040
160 120 3.070 3,820 3.700 3.940 &.070 4.390 &.100 &.080 4.040
160 125 3,070 3,420 3,700 3.940 4.070 4.100 4.150 3.080 4,040
160 130 3.070 3.420 3.700 J3.940 4.070 4.100 &.100 &.08C 4.04C
160 135 3,07C 3,420 3.70C 3.9%0 4,070 &.900 s.100 3.080 W4.040
160 140 3,070 3.420 3.730 ).940 &.070 4.%00 &.10C 4.C87 &,.640
160 145 3.000 23,300 23.650 3.780 13.820 J).3)0 J.820 3.820 3.800
160 159 3,000 3.390 3.650 3.780 13.820 J.330 ).820 3.820 3.800
160 155 3.000 3.400 3.700 3.730 3J3.660° 1.660 3.650 J1.650 13,600
160 160 3.007 3.342 3.670 1,781 ).797 3,896 3.797 13.795 3.764
160 165 2.887 3,336 J.65) J3.412 3.919 1.3%9 1.960 3.956 2JI.932
160 170 3,396 3,710 3.846 3.904 13.950 J3.959 J.936 I.912 I.689
160 175 3.396 3.730 J.866 13.908 3.95%0 3.959 3.936 3.912 J.0649
160 180 3.546 3.816 3.916 3.337 3,968 1.961 3,332 13.90% 3,877
160 185 3.546 ).B16 3,916 JI.937 3.964 3,961 3.932 .90t 3,877
160 190 4. 94) 4,160 @.?93 4,068 4,020 1.968 13.91) 3.u55 3,824
160 195 8,.18) 4,160 &,113 4,060 4.020 J.968 3.913 1.855 3,828
160 200 4.8 G 160 G113 W.u68 4,020 3.968 ).913 J1.855 123,828
160 205 9.143 4,160 &.113 4,068 &.020 J.968 1.913 J3.B55 13.828
160 210 3.994 4,074 u.0h4 4,035 4.0C6 3.966 J.914 J.A66 3.84C
160 215 3.844 3,986 4,014 6,002 3,992 3.968 1.92z 13.974 ). 0852
160 220 3,631 2,730 3,669 3,908 3.9%u 3. 9u7 ).922 I.897 .87
160 225 3.631 3.730 3.869 3.908 3.944 3,947 3,922 3.897 1.874
160 230 J.168 3,558 3,774 23,346 13,910 A9IV J.918 3.965 .88
160 235 3.168 3.5%8 J.774 3,446 3.910 1931 3.916 3.905 ). 683
160 280 3.058 3,502 3,743 1,403 3.A42 1.0867 1.858 3.BS1 I, 421
160 285 3.05¢  3.502 3,743 3,303 3.482 J3.A67 J.453 J.851 .6
160 250 2.904 3416 3.693 1,770 1.828 ).865 13.962 3.862 3,8)1)
160 255 2.860 3,330 3,653 3.749 3.796 1.827 .825 I.029 13.800
160 260 2,860 3.330 3.653 J.749 I.796 1,027 I.325 ).829 1I.800
160 265 2.860 ).030 J3.653 3,749 3. T96 J.827 ),.d25 3,829 13.400
160 270 2.790 2.340 3.652 3.73v 3.792 3,834 3.836 J.B82 1J.81C
160 275 2.790 3,340 J.652 J3.736 3.792 13.83¢ 1.8)6 3.8u2 13,810
160 280 2.790 3.340 3.652 2,736 I.792 d.8d4 J.d36 1.B42 )I.0810
160 285 3J.000 3.400 3.700 3.730 13.660 3.660 1.650 I.650 3.600
160 290 3.000 2,400 3.700 3.730 13,660 J.660 3,650 3,650 I.600
160 295 3,000 3,300 3,700 3,730 J3.660 J.660 ).650 3.650 3.600
160 3Jon 2,650 3.300 J3.620 3,740 3.840 J3.950 3.960 3.970 3.950
160 108 2.650 )3.)00 J3.620 J.740 3.A00 3,950 J.960 2.970 13.950
160 310 2.928  J.461 3,707 ),792 J.896 3,940 I.948 3,940 3,914
160 315 2.9280 3.461 3.707 3.792 J3.896 J.940 ).948 3.940 ).918
160 320 2.920 Y.461 3.707 3.792 13.0896 J.940 J.9u8 3.940 . 918
160 325 2.650 3.300 3.620 J.740 3.880 2950 J.960 3.970 3.950
160 330 3,205 3.62% 3.793 J.843 3.91% 4,930 3,935 13.909 J.d86
160 335 3,205 3.62v 3,793 3.B4) 3,911 J),930 J.935 13.909 1.886
160 Jug 2.839 3,024 3,645 J.792 1.900 V.9u4 J.u6 D947 1.92)
160 Jus 2.839 124 D 645 3,792 J1.900 J.944 ). 946 D947 1.92)
160 350 J.028 3.)40 J.67C J.U48 3,920 J.930 J.9)2 3.92¢ 1. 896

160 395 J.028 J,348 3,670 J.yus 1.950 3.938 3.932 3.928 J.896
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ELENENT LOCATION VELOCITY IN KILUMETERS/SEC FOR DESIGHATED PERIODS (SEC)
COLAT B, LONG 20 30 4o 50 60 70 a0 90 100
165 -0 3.070 3.420 3.700 3,940 4.070 4,100 &.100 $.080 4.040
165 5 3,070 3.420 3.700 3.940 &.070 4.100 &.120 4.080 4.0640
165 10 3.070 3.420 3.700 1.0 4,070 4.100 4.100 &.0AC 4.0u40
165 15 3.070 3.420 3.700 1.980 &,070 4.100 4,100 u.08G 6.040
165 20 3.070 3.420 3.70C 3.940 6.070 4.100 4,300 4.04C 4.040
165 25 3.070 3.420 13.700 3.j40 4,070 4,100 4.100 &.CHO 4.0u0
165 39 3,070 3.420 3.700 3.940 &,070 u.100 4&.100 4,080 4,040
165 35 3.070 3.420 3.700 3.940 u4.070 6.100 6,00 3.080 4,040
165 40 3,070 3.42C 3.,70C 13.9u0 4.070 4.100 4,100 4.0UO 4.040
165 us 3.070 3.420 3,700 3.940 4.070 &.100 4,100 4.080 4.040
165 50 3.070 3.420 23.7¢C J3.740 4,070 4.100 4,100 4,080 4.040
165 55 3,070 3,420 3.700C 3.940 4,070 4.100 4.W0 4.080 4,040
165 60 3,070 3.420 3.700 3.J40 &.C70 4.100 4,100 4,080 4,040
165 65 3.070 3.420 3.760 3.340 4,070 4.100 4.130 9,080 &.040
165 70 3.070 3.420 13,700 3.J40 &.07C &.100 4.10¢ ©.080 4.060
165 75 3.070 3.426 3.700 3.940 4.070 4,100 4,100 3.CGBC 4,040
165 80 3,070 3.620 3.70C 3.340 4.070 4.100 4.100 6.080 4.040
165 85 3,070 3.420 3.700 3.940 4,070 4.100 4.100 9.080 4,040
165 90 3.070 3.420 3.700 3.940 6,070 4.100 4,100 &.080 4.040
165 95 3,070 3.420 3.700 3.940 4.070 &.100 &.100 ©.080 W4.080
165 100 3.070 3.420 3.700 3.940 4,070 &.100 &.100 6.080 &.040
165 105 3.070 3.420 3.700 J.940 4,070 &.100 4.100 4.080 4,060
165 110 3.070 3.420 3,700 3.7%0 4,070 6.100 &.10C &.080 &,040
165 115 3.070 3.420 3.700 3.940 4.070 4.100 4.100 3,080 u.040
165 120 3,070 3.420 3.740 3.940 6,070 4.100 6.100 8.080 &.040
165 125 3,070 3.420 3.700 3.940 4,070 4.300 4.100 @.080 6,040
165 130 31.070 3.420 3,700 3.%40 4.070 &.100 &.100 &.080 4,060
165 135 3.070 3.420 3.700 J.940 &.07¢ 4.100 &.10C &,08C 4&.GuO
165 140 3.070 J.420 3,70C 3.740 4,070 4,100 4.100 &.GBO 4.040
165 145 3.035 3.360 3.675 3.460 3.9u5 3.965 3.960 3.95 3,920
165 150 3,000 3.310 3.655 3.775 23,8064 .3.813 3,803 J.4C) 13.740
165 155 3.000 2.310 3.655 31.775 3.804 1.813 3,423 3.80) 13,780
165 160 2.895 3,300 3,601 J3.768 13,838 ).A66 1.862 1.865 3.885
165 165 2.825 3.130 3.650 3.785 3.A02 3.8)9 3.839 I.e4u 3. 815
165 170 2.790 3,300 3.612 J.756 3.656 3.902 3.4904 1.910 13.890
165 175 2.790 3.300 3.632 3.756 3.856 3.902 3.904 1.210 31.87
165 180 2.75% 3,330 3,648 13.737 3,614 3 d6) 3,467 3I.ATC 3,045
165 185 2.755 3,310 3.644 3.737 3,814 31,463 3. 467 1.478 3,885
165 190 2.756 3,330 3.644 1.737 3.8 3,86 3.867 I, ATG 3,645
165 195 2.755 13,330 3.648 3,737 3,81 1863 13.867 .87 J.845
165 200 2.825 3.350 3.660 3.73% 3,770 3.805 J3.805 3.810 123.775
165 205 2.860 3.360 3.668 3.734 3,748 3.776 3.774 1.773 3,740
165 210 2.93) 3,330 J.6R& 3.732 3.704 J3.718 2.712 3.7V 3,670
165 215 2.930 3.380 3.68¢ 3.732 3704 2714 3.712 3.7 1670
165 220 3.000 3.370 2J.685 3.745 3,708 3,711 13.701 1.700 2.660
165 225 3.000 3.350 3.675 3.755 J.740 3,745 I.735 3.735 13700
165 230 3,000 3.350 3.675 3.75% 3,740 J3.745 J.7)5 3.735 ). 700
165 235 3.0C0 J.350 3.675 13.755 3,740 3.7645 3.735 13.735 1700
165 240 3,000 3.320 13.640 3.770 3.788 3.7)6 13.706 3.786 ).760
165 245 3,000 3.320 3,660 3.770 13.788 17T96 J.786 13.746 1.760
-165 250 3.600 3,390 3.690 3,740 3.692 3.694 3.684 ). 684 3,640
165 255 3.000 3,370 3.685 3.745 3.700 J3.711 3,701 13,701 13.660
165 260 3.000 3,320 3.6n0 3.770 3.788 1796 J.786 3.786 3,760
16% 265 3,000 3,320 3.660 131,770 3.768 3.776 J1.786 3.786 1,760
165 270 3.000 3.300 3.050 3.780 3.820 J.8J)0 J3.P20 3.020 ).800
165 275 3.000 3.310 3.655 3.775 3.8G4 3.81) JI.83) I.80) ).740
165 280 3,000 3,310 3.635 3.775 J.60¢ 3,81} 13,433 I.80) J.780
165 285 3.000 J.310 3.655 3.775 J.6804 J.A13 3,833 13,80) J.780
165 290 3,000 3,320 3.660 3.770 3,788 1,796 1.786 13.786 1,760
165 295 3,000 3,320 3.660 3.770 J.7uA 1.796 3.786 13.7d6 1.760
165 Joo 3.000 3.320 3.660 3.770 J.788 3,796 3.786 3.736 13.760.
165 305 3.000 3,350 3.67% 3,755 3,760 3.745 3.735 J.735 J,700
165 310 3,009 3,150 13,675 J3.755 J.740 3.7645 J.7)5 3,735 1.700
165 315 3,000 3.350 3.675 3.755 J3.740 3,785 23.735 13,735 ) 700
165 320 3,000 31.360 3.680 3.750 3,724 1728 3.718 J.718 ).6A0
165 325 3.000 ).)60 J3.6H0 3.750 3.724 3.724 J.798 3,718 ). 640
165 330 3.0 3,310 13,620 3,745 3,742 3,800 3.794 3,795 3. 778
165 335 3,062 3.372 3.680 ).4876 3.770 3.992 J.948 3,976 I, %44
165 Juo 3,020 J3.348 J.07C J.Bu4 1,920 .98 J.932 D.92¢ ). 896
165 s 3,020 J.)4d  3.670 J.848 3,920 1,938 J.4932 3.2 ). 896
165 3150 3.070 3,820 13.70C J.940 4.0JO 4,100 4.100 §.780 4,000

165 155 3,070 3.420 3,700 3.340 4.070 &.900 &.130 0,080 wu.040
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ZLEAEZNT LOCATION YELOZITY IN KILONETERS/SEC POR DESIGUATED PERIOUDS (SEC)
COLAT E. LONG 20 30 40 50 60 70 89 90 100
170 0 3.070 3.420 3.700 3.740 4.070 4,100 4.130 9.080 4,080
170 5 3,070 3.420 3.700 3.940 4.070 4,100 4,100 ©.080 4.040
170 10 3,070 3,420 3,700 3.760 4.070 4.9100 6.120 8,080 4.040
170 15 3.070 3.420 13.700 3.940 4.070 4,100 4.100 9.080 8.040
170 20 3.070 3,420 3.700 3.240 4.070 4.100 4.100 4.080 4.040
170 25 3.070 3,420 3,700 3.940 4.070 4.100 4,100 4.0RC 4,040
170 30 3.070 3.420 3.700 3.980 4,070 4,100 §.,100 §.030 4.040
170 a5 3.070 3.420 3.700 3.940 4.970 6.100 4.0 @.08C u,0u0
170 uo 3.070 3.u20 3,700 3.J80 u4.07C 4.100 4,120 %.080 4,040
170 45 3.070 3.427 3.700 3.940 &.070 §.100 4.100 &,.03C 4.040
170 50 3.070 3.420 3,700 3.940 6.070 4,100 4.120 &8.040 4,040
170 55 3.070 3.u20 3.790 3,940 4.070 4.100 4,100 8.040 4,040
1+70 60 3.070 .40 3,700 3.9640 4.070 4,700 4,130 &.080 4,040
170 65 3.070 3,420 3,700 3.940 4.070 4,100 4.100 4,080 4, 0u0
170 70 3.070 3.420 3.700 13.940 4.070 4.100 4,100 %.086 4.080
t70 75 3.070 3.420 3.700 J3.940 8.G70 4,100 4.100 u.080 4,040
170 80 3.070 3.420 3.700 J.740 4.070 4.100 4.170 3.040 4.040
170 85 3,070 3.420 3.700 3.9640 4.070 4.100 4.100 9.080 4,040
170 90 3,070 3.420 3.700 3.940 8,070 4.iccC 4.130 &.,080 u.040
170 95 3.070 ).820 3.700 3.940 4.070 u.%00 4,100 &.0BO 4,040
170 100 3.070 3.420 3.70C 3.940 6.070 4,100 4.100 9.080 4,040
170 105 3,070 3,420 3.700 3.940 &.070 4,300 4,100 &.080 4,000
170 110 3,070 3.4 3.700 13.940 4,070 4,100 4.100 08.680 4,040
170 115 3.070 3,620 3.700 3.340 8.070 4.190 $.15D %.000 4,080
170 120 3.070 3.420 3.700 3.940 u.070 4.100 "§,100 4.080 4,040
170 125 3.070 3,420 3.700 3,940 &.070 4,100 4.120 B8.CHBO 4.040
170 130 3.070 3,420 3.790 3.940 4.070 9,100 4,1C0 9.0B80 4,.Gu0
170 135 3.070 J.420 3.70C 3.34Q0 u.070 4&.10¢C 4.130 ©5.080 4,060
170 140 3,070 3.820 3.700 3,340 4,070 4,300 4.106 4.080 4,040
170 145 3.600 3.300 3.650 3.780 3,820 -3.810 3,820 13.422 3.800
170 1590 3.007 3.312 1.655 3.796 1.A85 3.B57 1.H48 3.946 1.P24
170 155 3.09 J3.324 3.660 3.d12 1.A70 .88 3.476 3.872 . 843
170 160 1.0 3.324 3.66C 3,312 3.870 J.88% 3.476 1.872 ).848
170 165 3.029 3.316 3.665 3.826 3.895 1.9 3.93¢ J.,u38 I 872
170 170 3.000 3.300 3.650 3.780 3.820 3.830 3.870 1.920 13.800
170 175 3.000 3.300 3.650 3.780 3.420 3.8)0 3.820 3.d420 13.4800
170 180 3.000 3.390 3.650 J.780 3.820 3.310 3.420 3.820 ).800
170 185 3.006 3.330 3.650 3.740 3,820 1.810 3.820 ).820 1.400
170 190 3.000 3.300 3.650 3,780 3,820 3.810 ).020 3.820 1.900
170 195 3.000 3.320 3.650 3.780 3.820 3,830 3.420 3.820 .800
170 200 3.000 3.300 3.65C 3.7A0 3.820 J.330 3.820 1.820 J.8C0
170 205 3.000 3.300 J.650 3.780 3.820 3.830 3.020 3.820 13.800
170 210 - 3,000 3,300 13.650 3,780 3.820 J.8)0 3.820 1.9%20 3.800
170 215 3.000 3.390 3.650 3,780 3.420 3.830 2J.420 3.820 ).8C0
170 220 3,000 3.300 3.650 3.780 J.820 J.830 3.n20 3.820 1.800
170 225 3.000 13.300 3.650 3,780 3.820 J.830 23.420 1.820 1.800
170 230 3,000 3.300 13.650 3.760 3.820 3.310 3.820 3.020 13.8n0
170 235 3.000 3,300 3.650 13.780 13.%20 3.430 3.4 3.820 ).800
170 240 3.000 J.306 13.65C 13,780 3.920 1J.630 3,820 3.820 1300
170 2u5 3,000 3.300 3.650 3.780 3.020 3.830 J.820 3.820 ).400
170 250 3.000 3.340 3.67C 1.760 J3.756 3.762 1.752 3.7%2 .12
170 255 3.000 3.)40 3.670 3.760 3.756 3.762 3.752 3.752 2120
170 260 3.000 J.350 3.675 3.755 3.760 J.745 3.735 3,735 Mi0C
170 265 3.000 3.350 1.675 J.755 3.740 2J.745 3.735 3.7 2700
170 270 3,010 3.330 3.665 13.769 13,792 1.49) 3.737 3.799 21770
170 275 3.010 3.330 1.665 3.769 3.792 ).803 3.797 J.799 3.770
170 260 3.000 3.350 3,675 13.755 3.740 3.745 3.7)5 3.735 700
170 288 3.000 3,350 3.675 3.755 J3.740 3.745 1,735 1.735 2.700
17 290 3.000 3.350 3.675% 3.755 3.0 3,745 3.735 1.7)5 2.700
170 295 3,000 3.350 3.675 3.755 3.740 3.74S 3.735 13.73% 1700
170 300 3.000 3,350 3.67% 3,755 3.70 3745 3.7)5 .73 3.700
170 305 3.000 3.350 J3.675 3.755 3.740 3. 745 3,715 3.7)5% L1100
170 310 3.000 3.330 23.665 3.765 3.772 3,779 1).769 3.769 J).740
170 NS 3,000 3.310 3.665 3.765 13.772 3779 J1.169 3,769 1.740
170 320 3.056 J.406 J.695 13,903 &.008 4,029 &.027 4,01V 3.972
170 325 3,05 3,406 3.695 3.901 4,004 8,029 4.027 s.01 3972
170 330 3,027 3,336 3.665 3.H24 3,895 3 IN 2.4 3.099 1).072
170 135 3,049 3.334 1.6HS ),892 1.495 6,019 4,096 %.902 13,968
170 Juo 3.070 1.420 3,700 3.940 &.070 4,100 4.130 4.040 4,040
170 345 3,070 J.420 3.700 3,740 &.070 4.100 4,100 4,080 4.040
170 350 3.070 3,820 3.700 J3.940 4.070 4,100 4,100 3.089 4,060

170 355 3,070 J.420 3,700 3.940 4,070 &.100 4,100 w.080 &,000
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ELERENT LOCATION YELOCITY IN KILOMETERS/SEC FOR DESIGUATED PEBRIODS (SET)
COLAT E. LONG 20 30 40 50 60 70 80 90 100
175 0 3.070 3.420 3,700 3.J40 4.070 4.100 &.100 &.080 4,060
175 S 3.070 3.820 3,790 3.940 4.070 4.160 4.100 4.080 4.CuQ
175 10 3.070 3.420 3.700 3.940 4.070 4,100 4.130 4.080 4.040
175 1% 3,070 3J.420 3.70C 3.940 4,070 6.100 4.100 4,080 4.040
175 20 3,070 3.420 3.700 J.940 4.N70 4.100 4.100 4.080 4,CH0
175 25 3.070 3.420 3.700 3.940 4.070 4.100 4.1)0 4.080 4.040
175 30 3.070 3.420 3.700 3.940 4.070 4.109 4.100 &.080 4.040
175 35 3.070 3.420 3,72C 3.4960 4,070 6.100 4.100 4,080 4.040
175 40 3,070 3.820 3.700 3.940 4,070 4.100 &.100 u.080 6,040
175 45 3,070 3.420 3.700 3,940 4,070 4.100 &.100 3.080 4.040
175 56 3.070 3.420 3.700 3.740 4.070 &.100 4,100 4.030 4.040
175 55 3.070 3.420 3.700 3.980 4,070 4.100 4.100 4.980 4.040
175 60 3.070 3,420 3.700 3.940 4.070 4,100 &.100 4.080 4,049
175 65 3,070 3.420 3.700 1.940 4.070 4,100 4.120 4.060 4,040
175 70 3.070 3.420 3.700 3.940 4,076 4.100 4.100 4.080 4.040
175 75 3.070 3.420 3.700 3,940 4.070 4.100 4.100 %.080 4,040
175 80 3.070 3.420 3.700 3.940 4.070 %.100 4.100 4,080 u.040
175 85 3.070 3.420 3.700 3.940 4.070 4,100 4.190 %.080 6.C40
175 90 3,070 3.820 3.7C0 3.940 4.07¢ 4,100 4,100 4.080 ,040
175 95 3.070 3.420 3.700 3.940 64.070 4.100 4.10 u.2680 4,040
175 160 3,070 3.420 3.700 3.940 &.070 4.100 4,100 4.080 &,040
175 105 3.070 3,420 3.700 3.940 4,070 4.100 4.100 6,080 4.040
175 110 3,070 3420 3.700 3.940 &.070 4,100 4.100 4.060 &.040
175 M5 3.070 3.420 3.700 3.940 4,070 4.100 4.100 4.080 &.040
175 120 3,070 3.420 3.700 3.940 4,070 4.100 &.100 4.060 4.040
175 125 3.070 3.420 3,700 3.9v0 6,070 4.100 4.130 4.080 4,040
175 130 3,070 3.420 3.700 1.740 4,070 4,100 4.100 4.080 4.0640C
175 135 3.070 3.420 3.700 3.740 4,070 &.100 6.900 3.080 &.040
175 160 3.070 3.420 3.700 3.940 4.070 4,100 &.100 %.080 4.Gu0
175 145 3.070 3.420 3.700 3,940 &.07¢ 4,100 &.130 u.080 &.040
175 150 3.000 3,300 3.650 3,780 3.H20 -3.3)0 13.820 13.820 1,600
175 155 3,000 3.300 J3.65¢ 3.780 3.820 3,830 3,820 1.020 3.800
175 160 3,000 3.300 23.650 3.780 3.820 1,830 13,829 3.820 3.4800
17% 165 3.000 3.310 3.655 3,775 3.804 3,013 3.803 3.80) 3,780
178 170 3.000 3.320 3.660 3.770 3.788 1,796 3,786 3.7B6 13.760
175 175 3,000 3.320 3.660 3.770 3.788 3,796 3,796 1I.786 1,760
17% 180 3.000 3.310 3.655 3.77% 3.804 13,813 3,803 ).80) 13.780
175 10% 3.000 3.300 3.650 3.780 3.820 1,830 3.820 J).H420 3,800
175 190 3,000 3.300 3.650 3.780 3.820 3,830 3,820 3.8520 13.800
175 195 3.000 13.300 3.650 3.780 3.820 3.830 3.820 3.820 3,800
175 200 3,000 23.300 3.650 3.780 131.820 23,930 3,420 1.820 3.860
) 205 3,000 3.300 3.65¢ 3.700 3.820 3,430 3.820 3.82¢ 1J.800
175 210 3,000 3.300 J3.650 3,780 3.820 3.830 3.820 1.820 13.800
17% 215 3.000 3.300 3.650 3.740 3.820 3,630 3,820 J).d2 1.800
175 220 3,000 3.300 3.650 3.780 3,820 J).B30 J.820 3.820 3.800
175 225 3.000 3.300 3.650 3.780 3.820 J.330 3.820 J.%20 1.800
178 230 3.000 3.300 23.650 3.78C 3.820 3,830 3J3.820 J.820 13.800
175 235 3.000 3.300 3.650 3.780 3.420 J.830 3.820 13.820 1.400
17% 240 3,000 3.300 3.650 3.780 23.820 ).830 J3.820 4.820 3.800
175 245 3.000 3.300 3.650 3.780 3.320 3.830 2J.820 3.H20 3,800
175 250 3.000 3.30C 3.650 3.780 3.820 1.830 3.820 3.420 3,800
175 2%% 3.000 3.300 3.650 3.780 3.820 3,830 3.420 J.d20 3.600
175 260 3.000 3,300 3.650 ).780 3J.820 J.AJ30 J.820 3.420 J.800
175 265 3.000 3.300 3.650 3.780 3.820 3.3J0 ).820 1).820 3.800
178 270 3,000 3.300 3.650 3.790 3.820 3.830 23,420 J.820 1.800
17% 275 3.000 3.300 3.650 3,720 3.820 3.830 3.820 3.320 3.800
175 200 3,000 3.300 3.650 3.780 3.820 3,8)0 3,820 1.82C 1.800
7% 265 3.000 3.300 3,650 3.780 3,820 3.410 3.820 J.820 3. 800
175 290 3,000 3.300 3.650 3,780 3.820 3.830 13.820 3.420 ).800
1175 295 3,000 1,300 3,650 3.780 3.820 J3.830 3.A20 3.0820 ).800
17% 300 3,000 3.300 3.650 3.780 3.820 4,430 3.820 3.820 1,800 -
175 105 3.000 3.300 13.650 J.780 3.820 3.830 3,820 3.820 1.800
175 310 3.000 J.300 J3.650 3,780 3.820 J3.330 13,420 J.420 1.800
175 315 3,000 3.300 3.650 3.760 J.820 13,810 3.4920 1.820 13.600
175 320 3,000 3.300 3.650 3.780 3.820 3,830 3.820 13.820 23.800
175 325 3.000 3.300 3.650 3.780 23.820 3,410 13.820 3.820 3.800
175 330 3.070 3.420 3.700 3.940 4,070 4,100 4.10 3.080 #.040
175 335 3,070 3,420 3.700 J3.940 4,070 4,100 &.300 4,080 4&.040
175 340 3.070 3.620 3.700 1.940 %.070 4,100 4,100 4.080 4,040
175 45 3.070 3.820 3.700 J.940 8.070 4,100 4,100 4,080 4.040
175 3%0 3.070 3.820 3.700 J3.940 4,070 &.100 4.100 &.080 4.040

175 35% 3,070 3.820 3.700 J.340 &.070 &.100 4.100 4.040 8.040
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The Digitized Seismogram Tape

Currently, twenty-three digitized seismograms used to test
the Rayleigh velocity model are compiled as sequential labeled
files on tape C4166. The tape is universal formatted, nine track,
1600 BPI density with volume name 'T1'. The statistics of the
labeled files are given in table AIIIl. The files are of variable
length, but all begin with a two record header which coatains the
following information:

Year, month, day, hour, minute, second of the earthquake
Latitude, Longitude, depth and magnitude of the earthquake
Recording station code and distance in degrees to the event
Hour, minute, and second of the initial digitization point,
Digitizing increment as number of points/second and total num-
ber of data points.

Linear trend and DC offset correction factors for detrending the
data set, and vertical digitizing increment in millimeters.
Station gain, To. Tg' Itek magnification, and data format.

The header records are formatted as:

(1X,512,F4.1,F5.2,A1,F6.2,A1,13,F3.1,A3,F6.2,212,F4.1,F5.,2,
15,E10.3/E10.3,F4.1,17,12,13,F7.4, 3A4)

The header records are followed by the digitized data in a format
given by the last header entry. Although the data can have a var-

iable format, all data is structured as 25F5.0 followed by a trail

9999, entry,.
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The 5° x 5° Data Tape

The 5° x 5° encoded tectonic data, mean Rayleigh group
velocities, mean heat flow and topography are available on
labeled tape C4212. This is a formatted 9 track, 1600 BPI
density tape with volume name 'DATA'. The data are in file
'"TSIS' with fixed block format FB(6984,97). The file consists
of 36 colatitude blocks, with records formatted as:

(2(13, 1X), 2021, 2X, 9(F5.3, 1X), 2X, F4.0, 2X, I5)

Each record begins with the colatitude and east loangitude co-
ordinates of the northwestern corner of the 5° x 5° element.

This is followed by the encoded tectonic percentages (hexadecimal
format) in the following order:

archean shield, proterozoic shield, precambrian undeformed,
early paleozoic orogeny/folding, late paleozoic orogeny/folding,
post precambrian undeformed, mesozoic orogeny/folding, cenozoic
folding, cenozoic volcanics, intermontain basin fill, shelf sedi-
ments, mesozoic volcanics, anomaly 0-5 (0-10 m.y.), anomaly
5.6 (10-23 m.y.), anomaly 6-13 (23-38 m.y.), anomaly 13-25 (38
-63 m.y.), late cretaceous sea floor (63-100 m.y.), sea floor
older than 140 m.y., island arcs, early cretaceous sea floor (
100-140 m.y.).

The mean Rayleigh wave group velocities for periods 20, 30, 40,

50, 60, 70, 80, 90, and 100 seconds through each of the 5° x 5°
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elements are the next tape entry, followed by the mean heat flow
-2
in milliwatts -meter and the mean topography in meters from

sea level.
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Table A III 1. Seismogram Tape 'T1' Statistics

File Name Block Count Tape Length (ft)
TRN1 115 8.24
AKU3 135 9.41
NAT4 183 12.34
NAT2 177 11.97
SDB5 86 6.41
KOD11 129 9.04
LEM12 90 6.66
TLO?7 102 7.39
MUNS 125 8.80
CHGS8 168 11.42
NOR25 111 7.94
MAT21 134 9.34
GUA22 168 11.43
GUAZ1 129 9.04
KIP19 153 10.51
LONZ20 129 9.04
KIP39 63 5.01
KIP41 63 5.01
KIP42 63 5.01
AFI129 65 5.13
AFI30 82 6.17
KIP99 80 6.05

Total tape length 181.36 ft,
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