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I 

REPORT SUMf-lARY 

The capability to determine refined focal depths for earthquakes in the 
eastern Himalayan region is provided through development of Source-Region/ 
Station Time (SRST) corrections in the region for 181 stations.  Use of 
the SRST corrections permits computation of focal depths, from P-wave 
arrival times, which do not differ overall from depths based on pP phases. 
The mean of the absolute differences in depths is about 7 km with 95 per- 
cent depth reliability intervals averaging about ±17 km. Of the 242 earth- 
quakes used in the study, 63 percent of those with pP based depths of 10 km 
or greater are identified as earthquakes at the 95 percent level with a 
significant depth criterion which allows 5 km for drillable depth.  Evaluati 
of selected earthquakes, which produced anomalously weak surface waves from 
the region, indicated focal depth was not the cause of the weak radiation. 
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SOURCE-REGION/STATION 1iME CORRECTIONS 
FOR THE EASTERN HIMALAYAN REGION 

INTRODUCTION 

This report describes the development of Source-Region/Station Time (SRST) 
corrections for the eastern Himalayan region and evaluates the usefulness 
of the corrections for determining focal depth of earthquakes in the region. 

In section 2, problems that have been encountered in identifying seismic 
events in this region and identification techniques that have been utilized 
or proposed are described. Data used in the study are described in section 
3 and the technique used to develop SRSTs is presented in section 4.  In 
section 5. results of the study are given and the reliability of the correc- 
tions and the depth reliability of locations made with SRSTs applied are 
discussed. Tectonic implications of the refined hypocentral locations made 
possible by the use of SRSTs are also discussed.  The effect of depth 
corrections on Ms-mb values of earthquakes in this region which have previ- 
ously been described as radiating anomalously weak surface waves is described. 
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2.   BACKGROUND 

Several areas in the eastern Himalayan region have been identified in which 
apparently shallow earthquakes produce anomalously weak surface waves (Der, 
1972, Kimball and Swanson, 1973, Nuttli and Kim, 1975).  Such anomalous 
earthquakes have been located near the juncture of the Burmese and Himalayan 
arcs at about 30N 95E. They also occur southwcstward from the juncture along 
the Himalayan arc to about 28N 87E.  Isolated anomalous earthquakes have been 
located in regions of low seismicity on the continental side of the arcs. 
Such events have occurred near 25N 98E, 29N 104E, 30N 89E, 32N 98E, and 
33N 89E.  In other regions, the weak surface wave generation of anomalous 
earthquakes has been attributed to high stress drop in the source region 
(Thatcher, 1972).  Evernden (1975) determined that anomalous Ms/mb values 
cannot be caused by high stress drop for mb less than 5.0.  This conclusion 
was based on Archambeau's (1974) relaxation model of earthquake source 
mechanism.  Evernden also developed corrections to be applied to Ms values 
based on focal depth and source mechanism. He concluded that anomalous 
Ms/mb values can be explained by focal depth and/or source mechanism with 
strike-slip mechanisms yielding especially weak Rayleigh waves for focal 
depths of 45 km or greater.  Whatever the cause of weak surface wave genera- 
tion by anomalous earthquakes, without knowledge of focal depth, the Ms/mb 
technique of discriminating between earthquakes and explosions is inapplicable 

to seismic events in the anomalous regions. 

Focal depth provides an effective identification criterion if event depth 
can be determined with adequate reliability. Depths determined from depth 
phase information (pP-P and sP-P intervals) can yield depths with a relia- 
bility of about 5 km or better if clear depth phases are available for a 
wide distance range. However, depth phases from weak events are difficult 
to identify, particularly if the events are very shallow (less than 25 km). 
Accurate focal depths can be determined from P arrival times by means of^ 
the commonly used modified Geiger technique (Macelwane and Sohon, 1932) if 
origin time is known independently. Origin time may be estimated from S 
and P arrival times at close-in (distance less than about 10 degrees) 
stations using the S to P travel time ratio technique (Swanson, 1975, 
Evernden, 1969) if data from enough close-in stations are available. 
Accurate focal depths can also be determined in all-parameter-free locations 
using P arrivals with the application of Source-Region/Station Time (SRST) 
corrections (Veith, 1975a).  These corrections are first order adjustments 
to tabled P-wave travel times from a given source region to individual sta- 
tions. Estimates of the reliability of the SRSTs are obtained in the course 
of developing the corrections.  They are based on variability of observed 
residuals about the SRSTs.  Accurate relative hypocenters and valid estimates 
of the relative hypocenter reliability are obtained with application of 
SRSTs and weighting each station's P arrival time according to the relia- 
bility of that station's correction.  Because SRSTs are valid for close-in 
stations as well as for teleseismic stations and because each station's 
residual is weighted according to that station's reliability for the region, 
full utilization of the P arrivals for hypocenter determination is achieved. 
The accurate relative hypocenters obtained have proved to be valuable in 
resolving tectonic stress patterns in the Kurile arc (Vei.n, 1974) and in 

Hindu-Kush region (Veith, 1975b). 
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DATA 

Earthquakes which occurred between 1964 and 1973 in the area within about 
15 degrees of 30N, 95E were considered for use in this study. Calibration 
events were required to have body wave magnitudes of 4.6 or greater or 
arrivals reported by at least 50 stations. They were also restricted to 
those events for which focal depth could be established from pP-P and/or 
sP-P intervals although this criterion tends to bias data set selection in 
favor of deeper events.  Two hundred and forty-two earthquakes met these 
criteria.  P arrival times reported by 181 stations, including 48 stations 
of the World Wide Standard Seismograph Network [WWSSN), were used in the 
study. Arrival times were taken from the bulletins of the International 
Seismological Centre and the Moscow Academy of Science.  The stations used 
in the study were selected on the basis of the number of P arrivals reported 
by each station; selection was modified slightly to improve the aximuthal 
distribution of the stations around the study area. 
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DEVELOPMENT OF SOURCE-REGION/STATION TIME CORRECTIONS 

The area investigated was divided into four regions for development of 
SRSTs and 18 subregions to aid in evaluating the results. The regional 
divisions are shown in figure 1. Region 1 consists of most of the Himalayan 
foldbelt and the western parts of the Tibetan platform, the Central China 
fold system, and the North China-Korean platform.  Region 2 includes the 
central part of the Central China fold system and the eastern part of the 
North China-Korean platform. Region 3 is composed of the Burmese arc and 
those parts of the Himalayan foldbelt and Tibetan platform near the juncture 
of the Himalayan and Burmese arcs. Reg:on 4 consists of the Indochina fold 
system and the western part of the South China platform. 

SRST functions were determined separately for each of the four regions. 
For each region, a reference location was defined and an axis orientation 
was selected such that the X axis would be approximately perpendicular to 
the main tectonic trend for the region.  Because no clear tectonic trend 
is evident for region 2, the axis rotation was set to zero (positive X axis 
oriented northward).  Reference locations and axes orientations (azimuth 
of X axis from north) are listed in table 1. 

Table 1.  Region coordinate specification 

Reference location 

Region 
N 
lat 
deg 

E 
long 
deg 

A: 
of 

: imuth 
X axis 
deg 

1 32 85 17 

2 35 102 0 

3 25 95 103 

4 2b 102 80 

To help assure a smooth transition in SRSTs between regions, arrival time 
residuals from all calibration earthquakes within 14 degrees of the refer- 
ence location for a given region were used in determining the SRST functions 
for that region. The residuals were weighted according to distance from 
the reference location for the region, as follows:  residuals from earthquakes 
within 7 degrees of the reference location were given unit weight; residuals 
from earthquakes between 7 and 14 degrees from the reference location were 

weighted with a cos2 (distance) taper. 

Veith (1975a) has fully described the procedure used to develop SRSTs.  A 
preliminary location of each calibration earthquake was made with depth 
restrained to pP depth.  Stations between 25 and 100 degrees were used with 
distance and azimuth dependent station corrections applied, and a source 
term was estimated (Veith, 1975a). The source term was significantly non- 
zero, with a mean value of -0.11 degree, for earthquakes southeast of 
31N 92E, and not significantly different from zero for earthquakes in the 
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remainder of the area. The earthquakes were then relocated, using a 
balanced network of stations with distance dependent station corrections, 
applying a source term of -0.1 degree for calibration earthquakes southeast 
of 31N 92E.  Focal depth was restrained to pP depth and only stations 
between 25 and 100 degrees were used.  SRST corrections were estimated from 
the uncorrected travel time residuals to these hypocenters for each of the 
four regions. The calibration earthquakes were then relocated, applying 
SRSTs for the appropriate region. SRSTs were re-estimated based on the 
refined locations and the calibration earthquakes were relocated, applying 
the refined SRST estimates, until four iterations had been completed. 
Focal depth was restrained to pP depth for all relocation runs. Only sta- 
tions between 25 and 100 degrees were used on the initial relocation run 
with SRSTs applied. On the second iteration, stations between 10 and 100 
degrees were used, while for the third and fourth relocation runs, stations 
at all distances less than 100 degrees were used. 

On the first and second iterations, the SRST function was restrained to be 
a linear function of X, Y, and focal depth (h).  The depth term was signifi- 
cantly non-zero only for region 3 (the only region with more than one 
calibration earthquake deeper than 45 km). An examination of the subregion 
residual patterns after SRSTs had been applied suggested that addition of 
quadratic terms in X or Y to the SRST function would significantly improve 
the corrections for all regions.  Therefore, provision was made in the SRST 
estimation process to include quadratic terms in X, Y, or h and to allow 
the estimation process to select the model with the smallest residual 
variance, restricting the model selected tt four terms, including the 
constant term. Accordingly, on the third and fourth iterations, model 
options for regions 1, 2, and 4 included terms in X, Y, X2 or in X, Y, Y2. 
For region 3, seven model options were available, including terms in XYh, 
XYX2, XYY2, hYY2, hYh2, Xhh2, or in XhX2. 

Locations made with the fourth iteration SRSTs applied and with depth 
restrained to pP depth were taken to be the final locations of the calibra- 
tion earthquakes. Standard deviations of station residuals about their 
SRST corrections for each region were determined from the final earthquake 
locations and the SRSTs, using only earthquakes within the appropriate region, 

Finally, a depth-free relocation run was made with SRSTs applied, using all 
stations at distances less than 100 degrees and applying station inverse 
variance weighting. The station variances used for weighting were the 
station variances about their SRST corrections. 
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5. RESULTS AND DISCUSSION 

Final locations of the calibration earthquakes, together with the weighted 
standard deviation of residuals, the number of locating stations from the 
depth-restrained relocation run with SRSTs applied, the computed depth 
[hCSRST)], and the 95 percent depth coverage and confidence intervals from 
the depth-free relocation run are listed in Appendix 1.  Depth coverage 
intervals were computed using the weighted apriori variance of 1.0 (see 
section 5.2) and the value of the Chi-square distribution with one degree 
cf freedom.  Depth confidence intervals were computed using the observed 
weighted variance of residuals and the value of the F distribution with 
one and n-4 degrees of freedom, where n is the number of stations in the 
locating net. 

5.1 SOURCE-REGION/STATION TIME CORRECTIONS 

Parameters of the SRST functions for the 181 stations are given in Appendix 
2 for each of the four regions.  In addition, the number of observations 
(NU) used to estimate the parameters of the SRST functions, the number (NR) 
of calibration earthquakes in the region that contributed to the estimate 
of the parameters, and the standard deviation (SD) of the station's residuals 
about its SRST correction are listed. 

Variation of the station standard deviation with distance is shown in 
figure 2 for each of the four regions. Cumulative frequency distributions 
of station standard deviation for each of four distance ranges are given 
in figure 3 for each region. Strong distance dependence of the suation 
standard deviation about the station's SRST correction is evident for all 
regions.  Because of the large variation in standard deviation among the 
stations, it is important to apply inverse variance weights to each station's 
residual when locating seismic events in this area.  Inverse variance 
weighting allows full utilization of arrival times from close-in stations, 
which have most control over focal depth, thereby improving the reliability 
of estimated depths. 

The station standard deviations vary somewhat with region as well as with 
epicentral distance.  Median values of the standard deviation, for distances 
between 50 and 100 degrees, range from about 0.50 second in region 1 to 
0.65 second in region 3.  Stations in the distance range 25 to 50 degrees 
have appreciably lower reliability than stations at greater distance. The 
median standard deviation for this distance range varies from about O.bO 
second in region 1 to 0.85 second in region 3. 

I 

These values of median station standard deviation may be compared to the 
value of 0.79 second obtained by Veith (1975a) for the mean standard devia- 
tion about his distance and azimuth dependent stations corrections. Veith's 
value is based on teleseismic data only, after truncating all values of 
standard deviation greater than 1.55 seconds.  From these results it is 
clear that the SRSTs have reduced the station standard deviations signifi- 
cantly. 
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The reliability of the close-in (distance 25 degrees or I655, Nations s 
much poorer than for stations at teleseismic distance.  For the close- n 
distance ranre the median station standard deviation ranges from about 0.80 
seconHn relLTto 1.30 second in region 3. The few stations at distances 
Trea^er than 100 degrees have standaxd deviations much larger than sta ions 
between 25 and 100 degrees (see figure 2). This indicates the generally 
poor reliability of the PKP arrival times available from seismic buletins. 
Stations at distances greater than 100 degrees were not used in locating 

earthquakes in this study. 

The lartze station standard deviations at close-in distances (less than 25 
degreesfcould be reduced either by use of a more complex SRST correction 
fa'higher order adjustment to the travel time tables) ^ a reductxon n the 
i.e of the region of application.  However, more complex SRST functions 

would reduce the reliability with which parameters of the SR.T function- 
could be estimated and would require storage of more parameters in applica- 
tions programs.  It is presently not considered feasible to use smaller 
regions for de^loping SRSTs for this area because of the limited density 

of available calibration earthquakes. 

SRST corrections are mapped for five close-in stations in ^u^s 4 ^^'^ 
8 and for three teleseismic stations in figures 9 through 11.  The SRSTs 
for region 3 are based on an assumed focal depth of 10 km.  Insufficient 
station data were available to obtain reliable corrections for CHG for 
regions 2 and 4. SRSTs estimated for some of the close-m Rations have 
discontinuities across the regions boundaries of a few tenths of a second 
discontmuiL     cPr0nds  The large discontinuities usually reflect a 
J^rof S a fo SR r "'»oiTea^tL discontinuity. The Ji-ntinuitie. 
«the region boundaries were small for the teleseismic stations  In the 
TilllJ  the corrections huve been smoothed across tne boundaries »here 
dlSunuiUes e"steS to give a better estimate of deviations from standard 

travel times. 

The fieures show that close-in stations (except ZAK) tend to observe early 
•^f Hmef Veith (1975b) also observed this phenomenon m the Hindu- 

K^rgnf-. shallot earihquakes. He explained the observation as orlgin 
time error. The procedure used to develop SRSTs restrains depth to that 

-rlVpf-aS'e   C'c^o l^X^X      in time 

tll^hliVVuVZ ^rigi-fe ^"ari TJ^^ 
Sr^^roslin stations,  in spite °f.^^^17^ 1. " e   nds. 
area      In the Hindu-Kush,   the origin time delay readies  ^u ^  ^   co^nn- 
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Note that all stations have negative corrections for the area of the Burmese 
arc. Most of the calibration earthquakes in this area occur at subcrustal 
depths slong the arc. Travel times from this part of the region to KBL and 
JER to the northwest are slower than are travel times to the other stations. 
This pattern of SRSTs is consistent with the eastward underthrusting of Burma 
by the oceanic lithosphere of the Indian plate. Thus, travel paths toward 
the west spend less time in the high velocity underthrusting plate than do 

paths in other directions. 

All the close-in stations except CHG have relatively fast travel times for 
epicenters along the Himalayan front. The SRSTs for the two closest stations 
(SHL and KBL) to this area are increasingly negative with increasing distance 
to about 15 degrees. These SRST patterns are consistent with the existence 
of a higher than normal velocity medium underlying the Himalayan front, which 
could result from underthrusting of the Himalayas by the Indian plate. 

5.2 DEPTH RELIABILITY 

A histogram of focal depths of the calibration earthquakes, determined from 
pP-P and/or sP-P intervals is shown in figure 12. Two-thirds of the cali- 
bration earthquakes have pP depths of 25 km or less.  All but two of the 
earthquakes with focal depth greater than 50 km occurred along the Burmese 
arc  This depth distribution is shown in more detail in figure 13 where 
histograms of computed depth (h(SRST)) are shown for each of the four regions. 
Depth distributions are very similar for regions 1 and 2 with very shallow 
focal depths dominating. There is a rapid fall off in the number of earth- 
quakes with increasing depth. Crustal thickness throughout most of these 
two regions is greater than 60 km.  Ninety-two percent of the calibration 
earthquakes in region 1 and 83 percent of the earthquakes m region 2 had 
computed depths of 30 km or less. Only one subcrustal earthquake was 
observed in either of these regions, at the extreme western end of region 1. 

All but four of the calibration earthquakes with computed depth greater than 
40 km occurred in region 3, consisting of the Burmese arc and the region 
near the juncture of the Himalayan and Burmese arcs. The portion of the 
earthquakes which occurred in the Burmese arc are indicated on the figure. 
Eighty-four percent of the earthquakes along the Burmese arc had computed 
depths greater than 40 km, with apparent peaks of activity at depths of 
about 45, 90 and 110 km.  The greatest depth computed for Burmese arc earth- 
quakes was 167 km for the earthquake at 22.5N 94.9E.  The region 3 earthquakes 
west and north of the Burmese arc had computed depths of 30 km or less for 

76 percent of the events. 

The distribution of computed depths for region 4 exhibits a broad peak with 
most of the computed depths falling between 15 and 30 km.  Eighty-two 
percent of the computed depths for region 4 were 30 km or less. 

Depth error Ch(SRST) - h CpP)) statistics and related information are pre- 
sented in table 2, ordered by region and subregion.  Because the station 
data are weighted by the observed standard deviation of the arrival data 
about the SRST corrections, the expected value for the weighted event standard 
deviation is one. The observed values for all regions average very close to 

this figure. 
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The mean depth error ranged from -4.1 km for subregion 104 to +4.0 km for 
subregion 206. No systematic regional pattern in the mean depth errors is 
apparent, implying that the SRSTs are removing the systematic deviations 
from standard travel times. The overall mean absolute depth error is 6.8 km. 
The standard deviation of depth error varied among the subregions from 4.5 km 
for subregion 310 to 14.6 km for subregion 208, and the overall depth error 
standard deviation, for all regions combined, was 8.6 km.  The standard devia- 
tion of depth error includes the effect of errors in h (pP) .  The standard 
deviation of h (pP) for calibration earthquakes used in this study is estimated 
to be 2 km. This value is based on the mean within-event standard deviation 
of h (pP) determinations and does not include the effect of possible misidenti- 
fication of depth phases. 

The total depth reliability (TDR) may be estimated (Veith, 1975a) as 

TDR = [Xj a2(pP) + h2(cov)]1/2 (2) 

2 
where a (pP) = variance of errors in determination 

of h(pP) 

h(cov) = depth coverage interval 

2 
X     = value of Chi-square distribution 

with one degree of freedom 

Taking the total depth reliability to be 

TDR = [X2 o2 (h(SRST) - h(pP))]1/2 

and solving equation (2) for the standard deviation of depth error: 

a(pP) = [a2(h(SRST3 - h(pP)) - h2 (cov)/X2]1/2 (3) 

Using values of overall depth error standard deviation and mean depth 
coverage interval from table 2 in equation (3) yields a value of 1.2 km for 
the standard deviation of h (pP) error. This value is considered to be in 
good agreement with the value of 2 km based on the mean within-event standard 
deviation of h (pP). 

The 95 percent depth coverage intervals included the pP depth for 94 percent 
of the earthquakes. Of the 14 earthquakes for which the 95 percent depth 
coverage interval failed to include the pP depth, half failed by 3 km or less. 
The relatively large number of failures in subregion 314 (table 2) results 
from estimated depths being about 20 km too shallow for four events near 
24N 094E. All four events are in the mid-depth range (60-110 km) of the 
subregion. The failures may correspond to the inability of the smoothly 
varying SRSTs to reflect a sharp structural change in the mid-depth range 
while maintaining accuracy for shallower and deeper events in the region. 
The close agreement of the observed coverage percentage with the theoretical 
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value supports the conclusion that the SRSTs are removing systematic devia- 

tions from standard travel times. 

A significant depth criterion may be developed from the depth reliability 

estimates, as follows.  Define a critical depth (H^) as 

where 

H      = 
a 

N       = 
a 

aCh) = 

D      = 

N    o   (h)   + D 

value of standard normal  distribution for level  a 

standard error of depth estimate 

value assumed for drillable depth 

In terms of depth coverage intervals 

H N    h  (cov)/[X?,a)1/2  + D 
a    a ■L 

For a confidence  level  of 9S percent and assuming a value of 5 km for 
drillable depth: 

H n_ = Ü.S395 h n-lcov) + 5 

- 

The significant depth criterion then states that, at the 95 percent level, 
an event is an earthquake if h(SRST) is greater than H.ü5; Results ot 
applying this depth criterion to the calibration earthquakes are shown in 
?able 3 ordered by region and h (pP) range.  All calibration earthquake 
with h (pPl deeper than 50 km are identified as earthquakes. Of the earth- 
quakes with h CpP) greater than 2Ü km. 88 percent are identified as 
earthquakes, and öS percent of the calibration earthquakes with h CpP} 
greater thai 10 km are identified.  Based on the overall mean depth coverage 
interval C16.7 km - see table 2), 95 percent of the earthquakes with computed 
"epth greater than 19 km should be identified by the significant depth enter- 

ion. 

The depth reliability of earthquakes located with SRSTs in any region is 
strongly dependent upon the number of clo.e-in station observations available. 
This study did not include data from Chinese stations since it has on y 
recently become available. As a result, the depth reliability .enerall) 
decreases as -he earthquake location, move further into China.  Development 
of SRS?s for ^he Chinese stations and their use in locating -rthquakes in 
the area should provide a significant improvement in the depth reUabilitv 

obtained. 
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Table 3.  Significant depth criterion statistics 

Region 1 

Region 2 

Region 5 

Region 4 

DEPTH RANGE (km) 

0-10       11-20 21-30 >3ü 

No. Events 22 35 3 4 

No. Identified 4 12 3 4 

% Identified 18 34 100 100 

No. Events 2b 18 8 6 

No. Identified 7 7 6 b 

%  Identified 27 39 75 100 

No. Events 7 19 y 47 

No. Identified 0 7 b 47 

%  Identified 0 37 b7 100 

: i 

No. Events 4 17 15 2 

No. Identified 0 b 9 2 

% Identified Ü 35 bO 100 

All Regions * •; 

No. Events 59 89 35 59 

Nc. Identified 11 32 24 59 

% Identified 19 3b b9 100 
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5.3 SEISMICITY AND TECTONIC IMPLICATIONS 

Final locations of the calibration earthquakes obtained with depth restrained 
to h(pP) and SRSTs and inverse variance weighting applied are presented in 
figure 14. The seismicity shown by the; final relocated hypocenters is 
generally consistent with the interpretation of Asian tectonics reported by 

Molnar and Tapponnier (1975). 

Source mechanisms reported by Fitch (1970) anc by Tandon and Srivastava (1975) 
indicate thrust faulting along the Himalayan front.  They interpreted these 
as resulting from underthrusting of the Himalayas by the Indian plate along 
the Himalayan frontal thrust fault. This fault zone is well defined by shallov; 
eartaquakes in figure 14.  Tandon and Srivastava (ibid) also observed one 
earthquake at 27.7N 8b.ÜE that showed apparent strike-slip faulting approxi- 
mately parallel to the front.  Focal depths of all but one of the calibration 
earthquakes along the Himalayan front were less than 50 km. The one exception 

was a 5H km earthquake at 2b.9N 92.7E. 

Seismicity north of the Himalayan front is scattered, showing few clear trends 
although possible lineations are apparent.  For example, there is an east-west 
trend from about 54N 79E to about 35N 81E and a north-south trend from about 
31N BSE to about 35N 8b.5E. Neither of these trends correlate witli known major 
faults. A northwest-southeast trend from about 38N 93.5E to about 35.5K 98E 
occurs in a folded zone in the Tsaidam basin between two major east-west 
strike-slip faults, the Altyn Tagli fault and the Kunlun fault (Molnar md 
Tapponier, 1975).  Focal depths were less than 40 km for all but two of the 
calibration earthquakes north of the Himalayan front. 

The eastern limit of seismicity within the study area agrees well with 
tectonic boundaries described by Molnar and Tapponnier: The Red River and 
Kang Ting strike-slip faults, the Lung Men Shan thrusts, and the eastern 
boundary of the Shansi graben system. A number of the calibration earthquakes 
appear to be associated with the Red River, Kang Ting, or Kunlun faults, 
although these faults are not clearly defined by the calibration events used 

in this study. 

The Burmese arc is well defined by the seismicity.  The northeast part of the 
arc is defined by a very narrow band of earthquakes with focal depths of 47 to 
118 km, the deeper hypocenters lying on the southeast side of the band. Tandon 
and Srivastava (1975) described a focal mechanism for the 94 km calibration 
earthquake at 2b.3N 9b.IE as indicating thrust faulting. However, the 
tensional (T) axis of this mechanism is oriented perpendicular to the trend 
of the seismic zone, plunging in the direction (SE) of increasing depth shown 
by the seismicity.  Therefore, in view of the depth (94 km) of this earthquake, 
an alternative interpretation of this source mechanism as indicating down-dip 
tension in a subducting plate of oceanic lithosphere appears reasonable. The 
steep plunge of the T axis (bb degrees) is consistent with the narrow seismicity 

zone. 

The seismic zone follows the Burmese arc southwestward to about 25N, then 
southward and southeastward along the arc. The seismic zone widens in the 
area from about 25N to abo.it 22N.  Focal depths of the calibration earthquakes 
in this zone range from 19 km to 160 km, with focal depth increasing from west 
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to east across the arc.  Tandon and Srivastava (1975) described a focal 
mechanism for the 51 km calibration earthquake at 25.IN 94.7E  They inter- 
preted it as indicating normal faulting with a fault strike of 28 degrees 
approximately parallel to the trend of the seismic zone in this part of the 

arc. 

Fitch (1970) interpreted a focal mechanism for the 102 km calibration earth- 
quake at 21.7N 94.5E as indicating down-dip tension in the subducting plate. 
The T axis had a strike of 90 degrees and plunge of 40 degrees.  Several 
calibration earthquakes occurred along a major right-lateral strike-slip faut 
(Molnar and Tapponnier, 1975) paralleling the Burmese arc to the east. Focal 
depths of calibration earthquakes in this zone range from 11 km to 48 km 

Tandon and Srivastava (1975) reported focal mechanisms l^^l^Z^e™' 
tion earthquakes in this zone; the 43 km earthquake at 23.ON 95.9E and the 
48 km earthquake at 23.IN 95.9E.  Both mechanisms were interpreted as indicat- 
ing strike-slip faulting with T axes approximately parallel to the seismic 
zone and P axes approximately perpendicular to the zone. 

A short arc of shallow earthquakes, with focal depths of 6 to 48 km extends 
from the Himalayan arc at about 27N 93E southwest and south to about 24N92E. 
The 51 km earthquake at 23.ON 92.4E suggests a possible connection of this 
zone of shallow activity with the Burmese arc to the east  Tectonic implica- 
tions of this zone of shallow seismlcity are not clear. The northern part of 
the seismic zone may be associated with an east-west trending ^ ^^f 
from about 26N 91E to about 2b.5N 94.5E (Molnar and Tapponnier. 1975)  South 
from 25N the seismic zone is associated with a zone of folding which trends 
north-south. Tandon and Srivastava (1975) reported a focal mechanism for the 
42 km calibration earthquake at 24.8N 91.9E. They interpreted it as the 
result of easterly underthrusting at a shallow angle. 

The main region of reported anomalous earthquakes at about 30N 95E appears to 
lie on the intersection of two faults. One trends northwest-southeast, which 
lay be ä extension of the right-lateral strike-slip Red ^-r fault and the 
other trends east-west following the Tsang-Po and Indus valleys  T e atter 
is considered by Molnar and Tapponnier to mark the suture zone of the Indian 
and Asian plates.  Source mechanisms are not available for earthquakes in 
this region, but strike-slip faulting is at least plausible. 

5.4 FOCAL DEPTHS OF ANOMALOUS EARTHQUAKES 

Eleven of the earthquakes reported by Der (1972) as anomalous and three of 

the anomalous earthquakes reported by Nuttli and ^^^^ ^f^^eL earth- 
calibration earthquakes used in the present study.  Locations of these eartn 
auakes and both pP depths and SRST depths determined in the present study, 

together with Jand Ms values reported by Der or by ^V^ Ä 
in table 4.  In addition, values of Ms-mb, with Ms corrected for depth by 
means of Evernden's (1975) correction factors, both for an average source 
Techanism and for a Vertical strike-slip mechanism, are given m the table. 

Ten of the eleven anomalous earthquakes reported by Der remain anomalous after 
application of the average correction factors to the Ms values, with Ms-mb 
values of -0 9 to -1.2.  Nine of these earthquakes were members of a series 
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that occurred from June to September 1968 in a localized area at 30.3N 94.8E 
(subregion 310). The remaining anomalous earthquake was a member of a series 
that occurred from June to September 1969 in the same area.  Source mechanisms 
for these earthquakes are unknown, but strike-slip faulting seems at least 
possible for this area.  Six of the calibration earthquakes in this area 
remain anomalous (Ms-mb less than -0.7) after applying depth correction fac- 
tors for a vertical strike-slip fault to the Ms values reported by Der. 

Of the three anomalous earthquakes reported by Nuttli and Kim that are 
included in the present study, two remain anomalous after applying the average 
correction factors to the Ms values.  Both of these earthquakes are located 
along the front of the Himalayan arc at about 28N 87E.  Tandon and Srivastava 
C1975) reported a focal mechanism for an earthquake very close to these 
anomalous earthquakes at 27.7N 86.0E. They interpreted it as indicating 
strike-slip faulting parallel to the Himalayan arc (section 5.3).  Therefore, 
even though thrust faulting is expected along the Himalayan arc, the possi- 
bility of strike-slip mechanisms for these two anomalous earthquakes cannot 
be discounted. However, both of these earthquakes remain anomalous after 
applying depth correction factors for a vertical strike-slip mechanism to the 
Ms values reported by Nuttli and Kim. Their Ms-mb values are about -1.0. 

Both of the anomalous earthquakes along the Himalayan front reported by Nuttli 
and Kim and three of the anomalous earthquakes reported by Der are identified 
as earthquakes by the significant depth criterion at the 95 percent probability 

level (section 5.2). 

i 

I 
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6.  CONCLUSIONS 

The SRSTs developed in the present study are effective in computing depth 
estimates by all parameter free locations of earthquakes in the eastern 
Himalayan region. Computed hypocenters for the calibration events used in 
this study have a mean depth error near zero with a standard deviation of 
8.6 km; the mean absolute depth error is 6.8 km.  The 95% level depth 
reliability intervals average about ±17 km and include the proper percent 
of the events. To assure maximum reliability of estimated depths, inverse 
variance weighting should be applied when locating with SRSTs, the weights 
being based on the variance of each station's residuals about its SRST 
correction. 

Focal depths of earthquakes in this region which have been reported as 
anomalous are not deep enough to explain the weak surface waves observed 
from these earthquakes. 

The very shallow focal depths of earthquakes in this region with the excep- 
tion of the Burmese arc, limit the usefulness of identification techniques 
based on computed H-pth. 
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7.  RECOMMENDATIONS 

We recommend that the SRSTs developed in the present study be used to locate 
seismic events in the Eastern Himalayan region.  Inverse variance weighting 

should be applied when locating with SRSTs. 

SRSTs should be developed for Chinese stations in and near this region to 
improve the depth reliability obtainable for seismic events in this region. 

Propagation characteristics of both surface and compressional waves for 
shallow crustal earthquakes in this region should be investigated intensively. 

to help resolve the anomalous earthquake problem. 
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FINAL LOCATIONS OF CALIBRATION EARTHQUAKES 

Final locations of the 242 calibration earthquakes are listed in this appendix, 
ordered by region and by subregion within each region.  Included in the list 
are date, origin time, north latitude, east longitude, pP depth [H(.P)], 
observed weighted standard deviation (SD) of residuals, number (NP) of sta- 
tions input, and number (NU) of stations used from the location restrained to 
h(pP), and computed depth [H(SRST)] and 95 percent depth coverage (HCOV) and 
confidence (HCNF) intervals from the depth-f.-ee location with SRST corrections 
applied. 

-1- ?6< 

TR 75-12,app 1 

d.^^.^^^.v^^^w^.^.^.^^^^.^»^^^^.. ■..-^■v-^^^^ri^a, .  n  .■  .., ..^ ^■^^^^.W.^^ritni^^. ■....■■.,. ■:^.=.^...^^.^.U^ 



^WVTJ^,.y^rrtrP^^^^™^'T™v^*i ■         ™„...^..IT-.,„^--;-,.-r--,,.-r^,.r-., -.-..- 

■i-ir^>» iv^cv^-irivir oc cca*1—r^ycr-cr^ f. *-<: ir r- r- (vrrcir»-ir fv^ r 

x 

c'vc-« «^fv — -* A;—x—■rv-'tv-'v^ ■» •\ c — 

• * 
ui    x 

a o 
JL        CJ   JJ 
»^     t/» tn 
x 
< 

4. 
O 

3 
-t 

X      z 

V 
< a 
S-» £.'■!»■■ 

o 

(A 

3. ►- 
-• «   i»i 
H- _l UI 

o z 

^h.r»f»-r»f>~r>r>-r>3}'4}r>-p>-r-(^r»xX£iao9ao(>X(ycDcycox9^xxx^) 

Ui W It- 3 -• -«   I'l  1.11    3JI    V-'-'TU    J3JI»T-«M    'IMT^U     U    '111    -•    U    -» 

l\J t» 

4 

z z 
S X 

a a 
C 3 

■♦IT f" P*'     rn      •-•irü,nc\iiri-'fr!^^*^'-     .-^fn      ^l•*fVIl^^J^,■•*lr^r■♦ 

3 
U> 
»- O 
« X 
u 

X 

z 

UJ 
x 

oscooecosooooooocssooeocooscosoccsc 

TR 75-12,app 1 

b^Lto,^.^^;.^;.:.^^.*:..^,,;:^^ 



m^m^w^^. r^THW^wjisKBBBnCT. pn-mOT—fv-TT^i ^^^...„^.^^^^^.^„rnt-^Ti^^n*?^^ 

FINAL LOCATIONS OF CALIBRATION EARTHQUAKES 

Final locations of the 242 calibration earthquakes are listed in this appendix, 
ordered by region and by subregion within each region.  Included in the list 
are date, origin time, north latitude, east longitude, pP depth [H(.P)], 
observed weighted standard deviation (SD) of residuals, number (NP) of sta- 
tions input, and number (NU) of stations used from the location restrained to 
h(pP), and computed depth [H(SRST)] and 95 percent depth coverage (HCOV) and 
confidence (HCNF) intervals from the depth-free location with SRST corrections 

applied. 
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SOURCE-REGION/STATIQN TIME CORRECTIONS 

Parameters of the SRST corrections for the 181 stations are listed in this 
appendix, ordered by region.  Coordinates of the reference location and 
azimuth of the X axis are given for each region. The X and Y coordinates 

of an epicentral location are given by 

X = (8-6 ") cos Z - (4»-d> ) sin 0 sin Z o o 

Y = [0-6 ) sin Z + i$-i> )   sin 6 cos Z 

where 6 = colatitude of epicenter for which correction is to be 

computed. 

$ = East longitude of epicenter for which correction is to 

be computed. 

6 = colatitude of reference location for the region, 
o 

(j, = East longitude of reference location for the region. 

Z = azimuth of X axis. 

The corrections correspond to one of seven types, according to the following 

definitions. 

Correction 

type 

1 

2 

SRST Correction 

A + 3X + CY + Dh 

A + BX + CY + DX 

A + BX + CY + DY 

4 

5 

6 

7 

A + Bh + CY + DY 

A + Bh + CY + Dh' 

A + BX + Ch + Dh 

A + BX + Ch + DX 

Included in the table are the number of observations (NU) used to determine 
the correction, the number of earthquakes (NR) in the appropriate region that 
contributed to determination of the correction, and the standard deviation 
(SO)  of the station's residuals about its SRST correction.  The standard 
deviation is based on the calibration earthquakes within the appropriate 
region only.  Parameter values in the table are for X and Y in radians and 

focal depth (h) in km. 
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The SRSTs are to be subtracted from the station's observed P arrival time 
or added to the travel time taken from the Herrin (1968) travel time tables. 
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TABLiI 1      SDDPC^^^FRTnW/STftT'OM   TTMF   CO^RFCTTtlNJS   f')*   ^FRT^M      1 

REF   I AT   =   3?.00   H     ^FF   L-ONiR   =      R^.OO   E     y   fl7T   =      17   OFT, 

STA n so MÜ Nja     TvOE 

AA3i i .nm .3.45 .6Q 19.3« 1,14 143 46 3 

AAl1 l.^U S.56 -2.06 34.6S ,R1 40 14 ? 

ADEI -n.^pfl 1.16 -3«4? 15.U .51 59 10 ? 

ALEI -1.315 -S.U -7.01 46.75 .44 93 ?9 3 

ADA -O.ftftS -4.5R -?.in 65.55 .67 66 17 ? 

ttS + .661 -in.31 3.47 -?,?! 1 .R4 4« ?7 ? 

AS3! -n.ft/fl -n,<)4 -?.30 P.7? .45 46 ?1 3 

Ay/il -0.134 -R,19 -?.10 -1R.P9 1.09 49 17 l 

9AS' ] .3^0 -6.31 -3.45 -53.10 1.14 66 14 3 

RE^1 .??? -4.64 -1*03 l?.5n .63 3R n ? 

RHA -1.3S4 -n.3o -3.53 27.56 1 .04 «4 15 3 

RK^1 1.661 -3.00 -4.46 -9.1P .61 116 35 ■? 

RLC1 -1.S73 -?.64 -6.51 25.31 ,=11 46 1R 3 

RMD' .R^S 11.4? -1 .OR -45.94 1.R9 6« 17 3 

RM3' -?.n77 -0.15 -0.61 -3.06 • RO 103 4 0 3 

RMS .R?6 -4.37 -6.?5 -27.9? 1 .01 36 10 2 
RO^i -0.063 1.71 -1.57 5.36 .50 5« 38 2 

Rn^ .q^R -1R.35 1.74 15.?P 1.7R 39 6 3 
RRS -0.4S0 -l.?R -0.55 -10.9R .59 73 17 3 
RRrf' .n?i -1?.31 U?? 33.16 .44 30 ö 2 
RUH -1 .4^3 1.3« -1.6R 14.1? .4R 13? 40 3 

CALI 1.33R -7.57 13.?1 -27.06 1.5? 34 R 3 

CAMi .n3R -o.nR -?.n -?4.61 .5« 7 3 14 3 

CH3' -1.1R7 -17.^4 -5.56 «6.70 l.?n 69 16 3 

CHT .3?4 p.ns -9.70 30,30 l.?6 4? in 3 

cni -n.373 -4.04 4.13 -63.36 .RR ?7 6 1 

cn1 -0.41? -?.66 -1.44 -35.^^ .4« 5? 5 3 

CL<i -0.R6S -P.57 -2.67 74.m .60 P4 17 ? 

CLLI -0.10R -5.07 -3.10 -19.49 .c.6 1?7 46 ? 

CM3i .6^5 -10.67 -2.17 -53.?? .9? 40 13 ? 

COLI -0.^4? -?.36 -3,?R 15.OR ,?9 157 51 7 

cn3! .336 l.SR -2.71 67.70 .30 3« 10 ? 

CTA -0.7?? -1.36 -3.17 7.69 .33 1 0^ 35 3 

DA»/ ?.4ni -17,47 -12.6R 65.7? .77 35 6 ? 

DOJi i .oon ?,63 -B,00 15.09 1 .05 47 16 ? 

nSH1 -1.1?fl -7.6R 2.?4 R7.Ro i.7n 10« 37 ? 

EO^' -0.4 6? -4.77 -1.6R -57.R? .lR 65 ?1 ? 

El'-I -0.0^6 -3.?4 -7.7R 41.3? .71 34 R ? 

EKA -0.S37 -?.70 -0.95 39.OP .55 6R 15 ? 

ELT -O.R^4 1.04 1.11 61.67 .04 R7 70 ? 

ESK1 -0.047 -6.3? -0.R6 -12.14 .?3 61 15 7 

EU^i I.ORfl 7.13 -3.4fl .7R l.no 25 6 3 

CRC' -1.33« -?.13 -0.?4 -33.56 .67 66 1« ? 

FFC' -1.3?1 -3.06 -3.51 5.15 .^7 71 33 "3 

rt^J1 -1 .ins -1 .60 -5.?cj 65.36 .67 59 1« 3 

FRJI 1 .4RR -3.?? -2-77 -54.47 .5S 106 35 ? 

FSJ -0.?R7 -4.41 -2.79 ?6.4n .4A 43 15 3 

FU^I .461 -6.?R -3.:>6 -15.«0 .77 76 ?5 1 

GAR' -?.3^fl 1.?1 3.73 35.«1 1.15 1 OR 30 ? 

GRA -O.^IR -6,57 -2.1R 53.6R .51 54 1« T 
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TA3L-I  1      SOUPCE'-^ERnN/STATlnN   TTME   CnRRF.CTTHNS   Fn^   PPRfTM      1 

PEF   | AT   =   l?.0n   M      «FF   LOMG   =      f^.OO   E      X    A^T    =      17   ^-R 

5TA sn NJJ S|Q TvPF 

GOH1 -O.ft-59 1.R6 -5.03 lR.3f. ,?R 39 q 3 
SI LI -n.ft7ft -0.16 -2,R0 20.32 .36 94 36 ? 
RRFI .f)7i -P.lB -3,37 -10.73 .65 71 29 ? 
GR^i -0.739 -4.13 -2.09 3.35 .27 h<* ?? 3 
SRS .7iR -1.43 -1.49 -37,?i .31 7? 24 3 
HFS -n.iR-^ -6.P7 -0,73 -34.7ft .73 77 34 2 
HKC' -o.n«>? -«5.73 -5,74 9R,51 .94 6? 11 2 
MY8' -?.S?7 -14.35 5,16 26.79 .67 76 31 3 
TF^i -0.?«)7 1.43 -3.72 10,U .47 104 33 3 
TLT -0.PS7 -?.79 -6,9? -6,35 .30 70 ?ft ? 
TM<1 -0.707 -?.65 -4,09 6.5fi .39 65 20 3 
IR<| l.?3R -?.34 -I4.35 60,61 .R7 71 27 3 
IS<i .?37 -1.12 -2.23 -34.75 .45 34 7 3 
ISD' -0.233 -8.04 -2.42 -3.17 .67 42 9 3 
JE^' '    l.?04 -0.76 -1,44 -35.53 .60 77 21 3 
KA^I -0,992 22.?0 4,90 42.69 1.31 ?5 10 3 
KAS .31P -2.36 -4,OR -5.41 .5« 75 21 ? 
<RLI -l.f.?3 .70 -3.63 69.9fl .77 33 2ft 3 
<nCi -0.3?4 -0,77 -6,Rft -7.68 .3« 42 1? 3 
KF>/ .153 -1,S6 -3,07 -1.24 .39 109 3? ? 
KHZ' .119 -7.?0 -3.O4 -ft, 65 .54 140 4ft ? 
<HEi .078 -2.?7 -2,14 -18,ft4 .75 91 2ft 3 
<H. -0.4P9 -2,6R -4.?1 8,H2 .35 l?iS 37 3 
<JMi -n.4?5 -1.75 -2.36 22.66 .3« 117 27 2 
<L3' -l.R?0 -3.?6 • 16 26,01 .5ft 51 13 3 
Koy 1.136 3.?0 -0,S2 -8,25 l.ll 73 24 3 
<o^ -0.176 -?.9l -0,99 -22.96 .78 «0 27 ? 
<RA -0.0^7 -6.43 -3.9? -12.40 .5ft 74 24 ? 
i<R<1 .?RB .52 -1.19 -11.18 .71 36 12 ■? 

KR^i -1.764 2.03 -5.?6 23.95 .«ft 71 13 3 
"(Ri/ -0.173 -2.44 -2.06 -24.6R .8R 9? 37 2 
KTS1 .719 -7.13 -3.R1 2.75 .40 45 15 T 

tAH1 .00? -13.97 -16,9? -59.86 1.0ft 5* 23 2 
LHMi -0.5R4 -2.1fl -1.50 -0.5H .70 42 1« 3 
LUJi -0.30R -3.49 -4.50 26.41 .f.? 69 16 3 
LN5 -0.9|S(S -1.B9 -2.S? 21.13 .7? 67 24 ? 
LO^i -o.n^3 -7.46 -1.56 6.40 .40 92 30 3 
LWI -0.SS6 3,5B -6.55 50.0? .f.3 62 17 3 
MAS .106 -10.?9 -1.45 -64.76 .74 39 12 ? 
MAT -1.0*9 -3.56 -6.46 -4.25 .3ft 97 3? 1 
MBC' -0.6R0 -3.64 -3.?fl -16.75 .43 144 48 ? 
MNLI ,9*fy -10,30 -9,34 60.24 ,7? ?9 1? ? 
M05 .134 -1.R4 ,51 -25.65 .ft9 10ft 4? 3 
MOX -0.130 -5.06 -2,96 3.4H .48 141 47 3 
Mnr • R4O -R.59 -5*35 61 .61 .32 ftl ?5 2 
MS + 1.077 -4,46 3,63 -13.77 1.28 49 24 3 
MU^1 -1.41R -5.R1 -1,95 12.84 ,3? 77 17 3 
MAI .?q9 1,02 -5.24 80.O4 .3ft 53 15 3 
MEW -0.449 5,R9 3,7? 42.29 .3ft 30 11 ■? 

NJIEI .490 -?.R0 -4,?0 37.62 .69 77 25 ■? 
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TA^LEI 1      SOD^CEt-^ERTHM/STAl [ON   TIME   Cn«oFCTTTMS   Fn^   PFHT^M     1 

»EF   |. ftT   =   3?.00   N     ^FF   LONin   =      R^.OO   F     x   A7T   =      17   HEfi 

sra c sn NJJ MR      TvPF 

Mill -i .cn7 -7.91 -16.36 74.92 .79 13 14 1 
V|P- -n.frift -4.1R -1.25 -14.39 .1« 2 8 R 2 

NJO^1 -0.104 -3.^7 -7.39 -24.6R .31 72 19 2 

MU^1 -o.?no -<*.?R -2.17 -16.6? .44 153 51 ? 

O^^i -0.4?3 -1.^6 -2.49 -11.37 .38 ft 9 29 3 

OJLI -0.74«? l.Rfl -2.19 14.57 .37 66 9 3 
oqft 2.7^,4 -6.f.7 -22.24 15.25 1.00 22 ft 1 

PM3' -0.04S 1.72 -1.15 -13.37 .61 Rl 20 3 

OM^I -I.O3I -O.OP -4.0fl 26.1R .13 95 3" ? 
»NT -0.533 5.B7 1.2fl 60.64 .72 40 13 2 

POD1 -l.ftll -13.66 6.79 42.22 1.19 108 40 3 
PRA .6P5 -2.R1 -3.R5 -12.R7 .ft9 52 18 1 
PQEi -0.774 -0.55 -0.54 -4.01 .90 54 1ft 3 

PRji .29? -3.tH -4.OR R.15 .51 14b 49 2 

PRZ • ^34 -?.*7 -6.49 43.54 1.P5 61 P4 3 

PULI .114 -2.25 .75 -38.09 .74 ft9 25 3 

ODE' -1.733 -4.77 3.07 50.73 1.13 143 51 3 
RA3I .ft^ -?.12 -1.52 -17.13 .80 41 10 P 

^ES -0.994 -1.S7 -O.59 9.8 7 .60 77 ?n 1 

9SLI -0.392 -ft.72 .07 -17.54 .«« ftft 19 ? 

SA^i -1 .0^5 1.27 5.10 58.04 I.ft7 ftR 25 3 
SD31 -0.274 -1.12 -1.R4 30.68 .4ft ^4 21 1 

SFH1 -2.0fl6 12.9R -16.30 91.86 1,60 24 9 1 

SE^ -1.070 3.<»3 -0.R6 -87.64 .76 94 11 ? 
SHI -0.S34 1.74 -5.OR -9.23 .58 107 31 1 

5H<i -0.S03 -5.74 -12.31 -12.42 .52 P5 9 ? 

SHU -1.090 -?.?2 1 1.46 -70,91 ,«1 13? 1ft 1 

ST* .3^0 -B.?4 -0.01 -51.2« .57 50 18 1 
SKA -0.192 -3.33 -4.72 1.98 .15 18 4 ? 

SOD -0.273 -2.&R -2.65 3.15 .61 1^3 4? ? 

S5C' -0.4^4 -3.70 -2»4ft -7.4ft .41 ^0 ?4 1 
SSFI -Of 'v +5 -5.2* -1.5? -0.23 .19 9 6 27 ? 

ST^i "20 -^.16 .19 -27.01 1.00 4? 14 1 

STJ' -0.075 "5.?4 -2.54 -10.68 .11 51 15 1 

5VE: .1^1 -1 .20 -3.36 -10.43 .5n 114 4f1 ? 

TA5; 2«23S -7.72 -11.64 -39.O4 1.4R 54 17 ■? 

jA* -1.103 -0.11 -10 6.79 .70 4 7 15 ? 

TA5 -1.^01 -6.26 3.73 50.38 1.71 111 40 1 

TEH .fl9s -R.OS -3.04 -34.37 1.09 5H 22 1 

TFD' l.ft^S -?.46 -4.46 -81.89 .61 52 16 2 

TI<! -1.3Rft -0,57 -3.9R -19.04 .45 lift 4? ? 

TOU -0.415 -4.19 .4O -6.60 .66 4 0 1? 2 

TOD' .153 .29 -0.3R -37.81 .5? 6^ 20 ■5 

TRI -0.6f)7 1.46 -4.97 29,10 .11 4 3 13 ■? 

TR3' -0.20^ -2.R0 -2.9R 2.38 • IR 112 I7 1 

UBD' .3?« -16.22 7.19 -82.99 2.1ft ft! 14 ? 

JMEl -0.473 -1.94 -3.P9 R.9ft .3R 125 14 1 

JP'i -0-559 -4.62 -1 .ftR -32.52 .4n ifto 49 ■? 

JZH' .O53 -0.5« -4.^9 45.71 ,65 117 40 ? 

VAN' .208 -6.4? 14.53 -97.37 1.11 90 3? 1 
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TA3Lil 1      SOU^CE-^EGIOM/STATlnM   TIME   Cn«PECTTnN5   FO^   PEfil)^      1 

REF   LAT   =   3?.00   N     «FF   LONG   =      «5.00   E      X   A^T   =      17   HER 

1 ! 

5TA 
sn NJJ Njp     TyPE 

VLA 
VRI 

.45« -0.56 -5.9n -36.54 l.OR 74 25 3 

.03? 2.59 -3.35 45.00 .62 27 ^ 2 
2 
3 
? 

WIT 
WLS 
WPA 

1.331 
.06? 

-0.791 

-B.17 
-7.14 
-1.B5 

.RR 
-12.20 
-1.95 

-R5.?3 
39.OR 
24.15 

1.22 
.35 
.50 

30 
40 
91 

n 
34 

WRS 
YA<i 
YKC1 

YS5 

-1.792 
-0.55B 
-1.295 

.5?7 

-10.65 
.37 

-1.11 
-3.14 

-9.53 
-5.35 
-1.79 
-5.52 

55.«P 
-16.79 

4.15 
-40,RO 

1.34 
,7« 
.47 
.46 

R7 
97 
90 
65 

30 
3? 
37 
1R 

3 
3 
3 
? 

ZA<' .454 -3.51 -4.?3 45.9fl • 34 6"? ?7 ? 

) i 
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TABLiI 2     snUPCEWRERTON/STAnnN   TIME   CORwECTTOMS   ^   ^FnllS     ? 

RElr   I.ftT   =   IS'.OO   N     PFF   LOMR   r   10?.00   E      X   A^T   =        0   T:R 

STft A R C D 50 NJ NR       T v»F 

ftA3i 1.41ft ?.6? -1.30      ■ -3R.03 .74 156 41 2 

AOEl -0.ftR3 -3.76 -2.25 12.51 .51 55 15 3 

AL'l -O'^IO -4.04 3.10 -10.9R .64 106 2^ 3 

AM3I p.^o* -R.04 -5.71 13.7H 1.88 35 13 3 

ftP* .?0S -9.90 -0.9-3 -6.96 .70 77 2? 3 

ASH' .75? 11.64 5.64 -52.6? 1.01 44 Q 2 

A53l -0.R71 -1.74 .R4 22.09 .26 55 13 3 

AVEl .016 -5.53 -I.3O -1.10 .97 44 IP ? 

3A3- l.^ft* -3.RR 7.19 -49.^H .93 83 2^ 3 

=mi -0.001 -3.10 -4.5R 15.Rft .79 35 Q 3 

BHA -1.ft^O -5.3R -3.99 25.03 .n5 95 2? 2 

RK^l 1.194 -3.1R -1.67 -14.63 ,64 134 3R P 

9LC' -?.ooi -3.00 -2.0ft 21.39 .57 59 25 2 

gM3i -O.ftl? -0.17 -0.06 33.50 .57 96 43 ? 

RNS' -l.«94 -6.95 -4.R5 -35,25 .7ft 104 19 3 

9N5 .095 -fl.22 -1.64 44.07 .82 3H 13 ? 

qo^i -0»400 .43 l.?R -24.34 .51 112 34 ? 

^RA .4«6 -6.75 -O.f.9 -24.25 l.?l 4 3 10 3 

RR5 -0.^00 -5.26 1.14 36.54 1.00 Rl 20 3 

BRW 1.041 -11.6? -5.60 -29.71 .47 42 11 3 

BULI -1.19T -a.9R -4.12 -16.99 .55 149 34 3 

CAMi -0.?ft4 -3.58 1.76 10.23 .52 R5 1 ^ 3 

cn1 -0.003 -7.61 .03 -?9.2R .96 ?8 7 3 

CHi -l.OPR -^.76 1.20 -1?.50 .68 61 10 3 

CL^1 -1.0«R -7.37 -3.9? -R.O? .7? 92 17 ? 

CLLI -0.53R -3.75 -2.37 3.30 .37 146 4? 3 

CMC' -1.7^6 5.16 -5.R5 -52.93 .71 35 1? 2 

CM3I 1»5?R -O.Rl .99 -46.95 1.35 42 1? 3 

COLI -0.5P6 -7,97 -0.?7 l?.4l •35 182 54 P 

CO3' 1 .005 -2.07 -0.1R -4.2R .R9 41 13 3 

CTA -0.fl75 -3.31 -0.39 7.06 .4^ 115 2'=) 3 

DA^i -1.317 -6.16 -11.67 23-22 .^l 45 ^ 3 

DAV 1.701 -4.97 -4.0? -26.OR 1.12 47 14 3 

001 -1.602 -3.72 7,5? 44.65 .32 31 4 3 

OSHi • 650 -R.60 -I.5? -51.3^ 1.31 106 2^ 3 

EO^1 -0.3?1 -1.71 .19 -18.31 .48 9R 37 3 

ET LI -0.9SR -12.2R -3.?ft 53.1^ .51 44 15 P 

EKA .100 -6.73 -3.19 -20.32 .90 63 12 3 

ELT -0.7«.5 -3.53 -6.05 24,13 .78 98 2r-> 'i 

ES^1 -0.057 -7.37 -3.90 10.17 .96 48 17 J 
CRC' -l.n?n -2.49 -1.14 3.60 .57 ftl 1 ^ 1 

FFC' -1.7?R -4.90 -2.R5 3.91 .47 7^ 3? 2 

FL^1 -0.393 .B7 .75 -20,45 .56 55 17 3 

FRJi .^67 -0.90 -0.?7 12.93 .76 1?0 3^ 3 

FU^1 

-0.330 -R.35 -3.0ft 58.67 .71 51 17 P 

.115 -?.7R -2.49 -9.R1 .50 95 23 2 

GA^i -0.715 -3.10 4,12 -17.85 ,«5 115 34 3 

6RA -0.47! 2.42 -1.0ft 18.65 .7R 63 13 3 

SOH' -0.572 -4,77 1.61 -8.ni .57 43 14 3 

SI LI -0.R96 -R.09 -0.6R U.8R .33 107 ?Q 3 
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rA9Lll 2     SDiRCE^-^EGTIN/STAtlON   TIME   CnMRFCTlDMS   f'M*   ^FRDM     ? 

»EF i AT = 35'.()n M    ^EF LONjr, = inp.no E    x A7T  =      n HER 

5TA A R C 0 so NJ M9 TyPE 

Rp'l .198 -s.io -1.39 15.00 .35 R5 24 2 
GR^' -O.'jgQ -3.05 .OR 25.54 .31 57 13 ? 

5RS .nifl -2.05 1.25 R.53 .«0 R3 ?9 3 

HFS -0.^.44 -3.3,5 -4.47 -1R.93 .R3 H7 20 2 
HH^' -n.Rio 5.3R 4.22 10.31 1.10 45 3? 2 
HKC' -o.i/n -13.69 -4.49 ?6.R9 1.1? Rl 21 ? 
HY31 -n.06n -1.56 2.24 -17.14 .79 RO 13 ? 

TF^i -0.P94 -1.33 1.73 -11.OR .6? 115 27 3 
ILT -1-13? -6.47 -3-21 -l.Oi .?R Rl 1R 2 
mi -1.095 -4.65 -1.50 10.50 .3R Rl 22 2 
IS<i -O.POR .07 1.53 -31.47 .69 41 Q 2 

ISD' -n.3?3 -5.74 -I.I3 2.73 1.27 34 ') 3 
1ST .171 -2.27 -i.45 -7.39 .71 49 14 3 

JE^i .493 -3.R7 -1.11 -2.2? .^2 R3 24 3 

<AS -0.164 -2.R3 Ml 13.fl3 .75 73 20 1 

<AT 1.6ft4 -6.93 .97 -16.76 1 .06 73 21 3 
<RLI .0p9 -3.11 4.19 -2?.11 .45 95 25 ■^ 

KOC' -1.306 -3.09 -0.29 14.33 .29 49 17 1 

KE^ -0.??5 -6.59 -1.79 25.24 .65 11R ?R 2 

<HC' .0^1 - 6.1 R -2.03 -5.R1 .37 152 37 3 

<HEI • P^O -4.57 -2.42 -9.56 .61 94 25 2 
<H0' .09? -2.95 1.95 6.64 .96 117 32 3 

KT^1 -0,S5S -9.*7 -1.57 32.55 .60 147 37 2 
KIS -0.U6 -0.R1 9.40 -13.47 .67 46 1? 3 
KJM' -0.9P9 -1.54 -1.39 22.70 .50 143 37 ■} 

<L3' -1 .4(»6 -3.15 -0.46 36.73 .4« 60 20 ? 

KOD -0.067 .05 -I.R9 33.54 .53 69 17 3 

KOV -n.o?6 -R.04 -1.05 11.35 .97 75 17 3 
<RA -0.036 -4.19 -0.43 -R.04 .76 R6 27 3 
<R<1 

• 053 -1.93 -0.49 20.37 .nR 3? Q 3 
<R^i -1.716 -9.13 -3.15 25.1)3 .35 R2 15 ? 

KRV -0.365 -«.11 -0.59 5.00 .70 101 25 3 

<SA .64R -7.17 -8.50 -23.41 1 .50 37 11 3 

<T3' -0.P13 -7.09 -6.14 37.75 .64 42 11 3 

KJLI •211 -4.5R g.RR -7.7R .26 27 ft 3 
LA Hi -1.35« -4.79 12.OR 57.0? .55' 4^ 11 2 

LH^' -0.439 -1.7fl -0.52 -U.54 .59 42 15 ? 

LÜJ1 -0.436 -0.24 -0.35 -7.24 .66 ft6 1ft 3 

LNS -0.7R! -5.?4 -O.iO 1B.R9 .55 R2 21 2 
LO^, -0.935 -2.27 -2.30 6.95 .53 90 21 ^ 

LWI -0.954 -1.53 -2.01 21.54 .34 61 in 3 

MAS .199 4.37 -1.90 -64.M9 .96 47 1^ p 

MAT -0.632 -10.R9 7.1R 17.R2 .R3 103 29 3 

MflC' -0.RR4 -3.01 -1.29 -10.49 .53 161 47 3 

MO1'1 3.035 -16.^1 2.1? -57.^4 2.33 35 q ? 

MNV -0.^45 -0.52 .67 ?9.4? .66 41 15 3 
MOS .075 3.95 .05 -6R.T5 .73 11R 35 ? 

MOX -0.255 -6,04 -1.9R 10.71 .61 154 3R 2 

Mor 1.1*? -16.70 -3.77 34.^7 .f<3 69 1« ? 

MSH 1.166 -4.36 -2.16 26.RO 

— 

1.51 

.ri3< 
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TA3LEI 2     SOIRCEI-^ERTON/STAIION   TT^E   CnRPECrjnNJS   m-l   ^RTIN     ? 

W-F   I. AT   =   35'. 00   N     ^FF   LOMR   =   10?.00   E      x   4ZT   =        0   Hfr, 

STA sn MJ 

.S4< 

NjtJ       TvOE 

^u^1 
-0 .7R0 -?.31 1 • 34 -9.?3 .19 77 1 8 3 

MAI -0 .017 -14.94 -0 • fll 97.20 .«? 64 28 2 
VJOI -1 .004 J.ftR B .33 -42.0? .BR 153 4? p 
view -0 .103 3.00 -1 .43 -34.9? .33 50 31 ? 
Mill -0 .0?? -1.47 -1 .5R -6.94 .65 BB 25 3 
NT LI -0 oni -1.99 12 .73 -19.67 .81 41 9 -i 
MP- -0 .R02 -?.47 -2 .36 -5.97 .19 39 1 l 
MO^i -0 .956 -6.11 .05 10.97 .47 77 16 ■? 
NU^i -n .7S7 -1.4R -2 • 04 16.67 .47 17] 4 9 3 
09Mi -0 .933 -1.16 -1 • 64 R.30 .36 7* 18 3 
ou'J -i . 1?? -2.6? -2 .10 25.1R .5? 9] ?? 

i 

3 o\_\i 5 .«?4 -4?.71 -10 .93 -66.43 1.75 34 9 3 
OM3' -n • O^R -0.(^6 -0 .59 -IR.57 .73 B^ 20 ? 
OM^l -l .497 -5.4R -0 .R3 14.87 .40 11 3 3? 3 
»NT -0 .353 .91 .4fl -2 4.R? .79 61 29 ? 
003' -0 .^36 -?.?4 -3 .R9 29.09 .54 in? 22 3 
ORA .970 -3.57 • 55 -23.10 .5« 51 11 ? 
oREi -i .nin -4.3? -2 .RR R.37 .57 =>7 9 3 
OR Jl • i ?* -5.15 -1 •?2 -6.HS .45 155 38 ■s 
3RZ .?59 5.R6 2 .P6 3. OP .5« 6B 1 6 7 
"ULI -n .104 -5.R9 -1 .?! 26.05 .59 6^ 15 ? 
3UEI -n .4?S -4.P7 -I .96 3.94 .6R 1 54 3B 3 
RA3i .^05 -7.O3 1 .?9 20,71 .4M 54 IB 3 
PE5 -n. .799 -4.14 -3. .07 4.55 .59 100 31 

. 1 

? 
RSL1 -0, .4?? -6.R7 -3. .6R 12.63 .74 50 1 7 3 SA^I -n, .S3R .5R -2. .96 3R.?3 ,65 f.7 13 M 
SF^1 

-i. .471 4.OR 5, .?7 30.62 .64 93 ■?■? 3 
SHI -0, .939 -R.74 « .45 29.97 .51 11 1 26 ? 
SHK. -0, .13? -6.R4 B. 'U .71 .Bl 47 18 2 SHU -?. .079 3.34 -0, .47 55.64 .70 144 3^ 3 
ST^1 

i .305 -3.40 2. .7ft -28.15 1.2R 44 1 6 3 
SKA -0. ,914 -1?.59 -5. .50 63.?o .M 3^ 7 p 
S03' -0. .714 -3.R9 -1. .63 16.69 .5? 182 48 3 
SSC' -0, ,6ft0 -5.94 • 01 42.14 .55 5B 14 ? 
SS^I "O" .619 -?.40 -1< .15 -7.01 .3^ 94 2? 3 sni « •73? -11.26 -0. 49 65.14 1 .03 46 10 2 
STJi -0. 0?4 -6.13 -1. 00 -17.59 .43 5 3 7 3 
SVEl -0. 056 -?.14 < 49 -2.06 .61 121 ?9 ? 
TA3I 1« on -4.32 -o« 94 -6.11 .33 5B 1 3 3 TA^i -o« 75o -1.45 3. 61 11.75 .46 45 

i 

1 ^ 3 
TAS i 2?0 2.5R 3. 41 -35.13 .87 11^ 34 ? 
TTFI t 331 -1.B7 5. 07 19.63 l.ftO 36 l3 3 
TM -1. R40 -1.3? • ?4 -14.71 .67 135 38 ? 
TO LI « ?53 -4,04 1. 7R 2.20 .46 49 1 4 3 
TOD' -n« 197 -6.2« -1. 95 7.19 .53 R3 2? 3 m -I« 5R0 -4.56 -2. 77 19.7? .4? 47 1? 2 
TRD1 -0. 43O -5.46 -2« 61 18.21 .75 11? ?3 3 
J83' • 151 3.11 -4. 06 13.46 1.47 71 ?4 3 
UMEl -0. 94? -4.10 -2. R4 15.54 .55 1 44 37 3 
JP3| -1. Oil -3.16 -2. 10 13.53 .44 176 4 3 3 
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REF  L&T   =  SD'.OO  N     ^EF  LONJR  =   10?.no   E     x   AZT   =       0  n-.r. 

ST& 

y/A^J 

VRI 
»<A3: 
•<IT 
WL5 
WPA 

YA<i 
YKC' 
YSS 
ZA<' 

.078 -3.91 -1.6P -3?.?7 

.793 -10.18 -2.39 9.63 

.R?R -6.92 6.0i -59.56 

.0.301 .70 3.03 5.82 
.999 -8.03 4.59 61.74 

.797 -?.83 -9.11 17.19 
-0.530 -4.76 .40 11.99 

-\.?U -5,00 -3.90 15.57 

-O-^^l -4.56 6.44 -10.77 

-0«856 -7.57 -0.67 -10.50 
-1.408 -1.63 -0.87 -3.B1 
-0.408 -3.74 .03 35.83 

.S40 -13.51 -3.30 43.28 

1 MJ MP TvPE 

.83 1?1 ?7 3 

.66 95 25 3 
^0 93 23 ? 
.65 31 8 3 
.25 31 4 ? 
.73 3H 11 3 
.46 53 in ? 

.51 105 R6 3 

.86 93 23 3 

.1 1 104 27 3 

.59 m 41 3 

.93 8 2 2? 3 

.69 R6 1R ? 

-10- iVi'1- 
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TA3LEI 3     SOllPCEt-RERTON/STATInfvJ   TIME   CnRHECTTnMS   F.HW   RERTTM     ^ 

«EF   LAT   =   ?5'. 00   N     REF   LOMfi   =      9S,nn   E      X   A/I   =   103   OEG 

STA n sn NJ »vIR      T/PF 

AÄ3I i .?3C» -o.nn?8 -3.74 -17.SR .65 163 66 4 
AAEl 3.SR?  -o.ns^4 11.17 5.65 2.15 45 11 4 
AOEi -l.Osfl 3.3l -I.40 15.52 .44 71 39 2 
ALEi -1.507 -1.9fl -4.42 -12.2« .4? 113 41 2 
ANPl .3R7 .OORR -7.7? 81.69 1.R9 .  37 13 4 

AMRi .?27 -3.23 -1.30 -25.96 .50 37 4 2 
APA -l.n^R 1.9? -5.5I -29.24 ,4R 80 32 ? 
ASHi .RR? -1.R9 3.47 31.6? ,74 49 12 3 
AS3' -1.112 3.65 -0.R9 .0045 ,31 53 12 1 
AVEl -n.57i  • -0.OO97 6.07 7R.06 ,*7 51 1« 4 
3HA -1.7^9 4,RR .0151   • ■0.0001 ,R0 103 46 6 
BK^i .53^) 4.75 -3.R6 .0039 ,54 134 5? 1 
BLC' -?.?ft3 .64 -1.51 20.70 .53 53 17 ? 
3M^i .7nR 3.70 9.25 1?,20 2.7? 83 24 3 

BN3' -?.7f5? 3.1R .0117 -0.0001 ,53 117 40 6 

3IM5 1.47R -0.0664 *.09 .OOO3 1,00 42 4 5 
90D' -l.?<»0 2.15 -3.56 -11.50 ,74 116 37 3 
90^ -0.311 3.12 -4.Q1 49.9fl 1 ,44 3 9 24 ? 
3»A 1.137 -0.0743 6.31 .0003 1 .5R 4 7 a. R 

3«5 -O.R0? -0.0056 1.90 ?0.17 .«4 85 41 4 
?Rrf' -0.997 5.54 -10.5R .0071 .70 40 16 1 
3ÜLI -l.R3fl 3.6B .012P -o.onoi .69 159 59 6 

CALI 3.fl^l -0.0779 10.99 .000? 2.43 35 ?2 5 
CAVJi -0.75R 2.1« -0.0071 19.9? .79 9 0 3R 7 
CH3' -0.9SS -S.16 -lfl.64 -0.007? 1.9? 76 3 9 1 
CHF .9?? -10.02 -0.0362 99.?7 1.66 44 ?? 7 
CH -l.S^S 2.92 -0,0029 30.7fl .95 66 3 0 7 

CL<' -1.3?3 6.50 -0.4S -11.6R .7^ 102 47 ? 

CLLI -1.105 3.25 -4.R6 5.21 ,46 150 «»7 ? 
CMC' -1.772 5.R0 -5.66 -O.OOPQ ,56 36 1R 1 
CM^i l.?n7 -9.17 -0.04R4 .0003 1 .«5 <** 16 6 
CO LI -1.2P3 3.14 -4.93 -17.?5 ,42 lft3 70 3 

C03l .999 -3.7R -o.oo^i -25.71 1.47 43 l3 7 
CTA -1.223 ?.16 -O.59 R.95 ,39 123 4P 3 
OA^1 -0.210 9,00 -0.0445 .0003 1.25 52 20 6 
DAi/ .669 • 0030 3.49 76.19 ,95 47 17 4 

DOJ1 1.H7 -0.06?5 .14 • 0005 2,25 52 1« 5 

DSHi -0.55n -0.21 -0.0040 -LSI ,^6 115 4R 7 

EOM' -I.33P -1.19 -10.14 -23.60 .53 RR IP 3 

EILI -1.243 <».5R -0.0060 21.61 .57 49 16 7 

EKA -0.2R5 -0.30 -0.0055 -22.14 .7? 75 3? 7 

ELT -n.R97 5.43 -5.2i -23.60 .68 108 34 2 

ES<' -1.0S7 .0017 -1.99 19.33 .50 52 21 4 

EU^1 1.527 -0.0071 -B.64 -61,40 1 .0^ 32 18 4 

FBC' -1.R2? 5.36 -0.0047 .0001 .58 4^ 3^ 6 
FFD -2.67R 3.93 -7.39 .0036 .8? 7^ 16 1 
FL^1 -1.056 .0199 -1.2fl -0.0001 1.04 59 23 5 
FRJl .R52 3.5fl .42 -0.0043 .76 ita 43 1 
FSJ -0.27R .9fl -0.0054 .0000 .b3 4P 17 6 
FU^i -O.45O -0.il .50 45.91 .«? 94 30 a 

-11- .SG< 
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TA^LiI 3     SOinCEt-^EGTON/STATlDN   THE   Cn^RF.CHONS   FOP   REGT^     3 

R£F   |.AT   =   ?5'.00   N      ^F-F   LONR   =     9S.nO   E     X   AZT    =   103   Hi-R 

STA A H C 0 sn NU NR TYPE 

GA^i -1.41(S -7.40 .0047 -59.17 ,77 120 55 7 
SRA .Ohfi -1.66 .0104 - 0,0001 ,91 71 26 6 

SDHi -l.?9f. 1.99 -2.?? 20.29 .95 47 16 2 
31 LI -1«3*0 4.59 -3.09 - 0,0017 .34 111 4? 1 
SRH -0.303 2.89 -2.79 16.10 .65 19 23 ? 
GR^i -0.9R3 -3.81 .0016 16.09 .4? b7 25 7 
PRS -0.46? - O.OO33 -5.17 -I3.5O .78 80 PR h 

HFS -1.0*0 4.20 -4.0? -10.06 .76 94 24 ? 
HH^ -o.yse -2.34 -13.96 -88,40 .82 32 7 3 

HKC' -0.936 7.O3 .OlsO -50,45 1.95 89 34 7 

HY3I -l.H?7 -8.20 -11.83 -0,0014 .84 92 35 1 
IFR1 -0.7?9 "0.49 .73 29.17 .41 124 46 ? 

TLT -I.RI2 5.39 -5.1? 2.55 .51 88 27 2 
INK' -l.S?l 3.16 -2.42 ft.78 .45 84 26 ? 
IP^i .44? .0015 -4.96 -47.74 .78 100 2? 4 

IS< -0.407 • ■0.0123 4.29 23.u I .02 42 18 4 
I5D- -1.364 -2.78 -6.20 43.8Q .80 42 20 ? 

JE^i .004 3.71 -1.51 24,29 .43 90 37 ? 
<AS -0.974 2.84 -5.61 .0103 .74 79 37 1 
<kT .B60 • •0.O24? -5.18 • 0001 1.16 74 29 8 

KBLI -o»*oi -3.78 •03 -53.70 .48 105 35 ? 

<nC' -1.901 4.65 -2.9? 35.80 .37 53 19 ? 
<Fy/ -0.6f)l 3.14 -2.11 .0026 .62 13? 41 1 
t<HC -0.894 2.05 -6.?9 -7.58 .49 161 60 ? 
KHtl -0.3M 6.99 -5.18 10.33 • M 101 ^5 ? 
KHD' -n.234 -7.75 -3.44 -92.91 .r-«o 129 46 ? 

KH' -l.?*0 3.16 -3.42 .0036 .45 148 56 1 
<I5 -1.076 -1.77 -O.OO4? 85.16 .78 48 19 7 

<JMi -0.9«,? 3.50 -4.ftR -32.?0 .47 13B 59 3 

<L3' -1.U4 -0.0032 .17 -13.85 .46 58 23 4 

KO
-
)! .444 7.85 -8.97 -91.97 .95 78 36 3 

KOVi1 -0.764 4.6? -7.92 -49,74 ,86 89 32 2 

<RA -l.OSl -0.61 -4.85 21,89 .51 89 25 2 

KR^i -O.l^O 2.?6 -3*48 -21.80 .47 35 15 2 
<R^i -?.293 4,63 -1.40 .0037 .55 88 39 1 
KRV -1.1B7 1.98 -5.16 .0053 .71 106 36 1 

KT3' -0.107 5.5? -0.0128 ,0001 .S8 51 17 h 

<ULI -1.S53 .01?1 -6.9? -0.0001 .90 28 7 5 

LA 4 -l.S^? -3.62 -0.0003 39.09 2.05 62 23 7 

LHH' -1.0R7 1.66 -6.88 -O.OOPT .56 3^ 19 1 

LUJ1 -0.R52 -1.15 .0171 -0.0O01 .ft? 74 31 6 

LN5 -1.133 -0.84 -0.0006 -o.ooon .63 81 ?.k 6 

LO^i -I.33R -0,25 -3.R6 -0.0021 .M 101 4'4 1 

LWl -O.RBS .0059 .58 -0,0000 .71 74 26 5 

^A3' .602 -1.09 -0.0500 .0002 1.90 4 6 8 6 

MAT -1.17B -0»03*8 1.64 • 0001 1.30 112 31 5 

MBC' -1.412 1 .49 -3.03 5.62 .46 162 64 ? 
MO^i -0.3S4 -O.O5I4 -21.70 ,000^ 1.85 41 18 5 

MMLI .11* -8,80 -0.0112 -43.74 1,40 31 15 7 

MNY .011 -1.26 -0.055? ,0003 1.2? 41 8 6 

-12- 
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TABLiI 3      SSUQCEt-^EGTON/STATTOM   TIME   CO^RECTTDNS   FD*   RFRnM     3 

REF   l.ftT   =   PS'.OO   N      ^EF   LONfi   =     9^,00   E      x   A^T   =   103   TEG 

STA A B C n sn SJÜ MR TYPE 

MOS -O.flOT 1.41 -7.09 11.44 .92 120 39 2 
MOK -0.777 1.96 -3.98 - 0.0025 .53 163 59 1 
MOV -o«n&o 4.27 -5.41 -16.42 .74 73 19 2 
MSHi .6^0 - 0.0i?5 -LI« 53.90 1.04 49 14 4 

MIJ^J' -1.456 -3.21 -3.28 • •0.0019 .42 92 4 9 1 
NJAI .336 4.07 -5.27 -82.09 1.02 56 18 3 

ME^ .611 .16 • .0.01?6 -62.69 1.63 35 5 7 

^TEl -0.354 .55 -2.91 14.56 .66 92 36 ? 

MI LI -1.9?6 -11.97 «0124 • -0.0001 .69 45 13 6 

MP- -1 .I5n 2.6B -3.9] -9.29 .29 36 1^ 2 
MOR -1.7PR 3.9o -4.40 22.62 .47 R9 38 2 
NJLRl -0.901 2.3l -3.7? -7.3« .47 175 6? ? 
OB^' -0.9R7 1.48 ■ -0.0056 11.79 .65 H'i 2? 7 

OULI -1.2R3 5.40 .0141 -0.0001 .71 BR IR 6 

PBA -4.009 12.32 -33.65 .O36I 2.15 29 14 1 

PM3 -0.642 1.23 ., 4.04 -8.43 .40 90 39 2 
Pf^i -1.956 5.35 -2.33 9.71 .36 116 45 2 

PMT -0-l6o 1 .44 1.87 -O.0ö73 .94 53 10 1 
POD- -0.R?1 .0067 -1.80 -0.0000 1.47 112 47 9 
PRA .734 -0.0353 -1.49 .0002 1.02 59 12 5 

PRE' -1.P06 6.67 -4.42 -0.0009 .61 67 2R 1 

PRJi -0.545 1,92 -3*44 -3.08 .59 I6i. 6? 3 
PRZ .953 -4.67 3.60 -0.0083 .69 7'4 19 1 

PULI -0.637 -0.25 -2.00 22.62 .73 76 24 2 

OUEl -0.«?? 1 .35 -4.94 -51.1« .78 162 SR ? 
RA^1 .?f)fl -0.0072 -3.07 .0001 .86 5!S 15 5 

RES -l.?54 2.64 -6.55 -31.48 .54 104 39 3 

^SLI -1.109 4.44 -6.91 -0.0032 1 ,12 67 26 i 

5A^: • 156 3.90 -0.0036 -0.0001 1.2^ 77 ?4 6 

SDBi • 033 2.37 -0.0073 -19.n9 ,55 44 16 7 

SE^- -1 .144 -1.52 -0.0011 .0000 .63 101 42 h 
5HI -1.R66 .0054 -7.03 -37,21 .75 121 57 4 

5H< -?.035 -5.76 -0.0006 62.86 .94 38 7 7 

5HLI -O.394 -O.OgfiS -2 »43 -25.75 1 .54 149 53 4 
sm -0.767 LIB -4.83 B.18 1.03 50 19 3 
SKA -1.182 3.65 -4.64 -36.12 .40 45 25 3 

SOD' -O.953 3.79 -3.49 -I3.64 .56 195 7? 2 

SSC' -i.064 -3.04 -1.77 29.01 .46 S9 ?6 ? 

SS-I -1.299 .25 -4.23 10.62 .42 107 4 5 ? 

ST^' .74R -0-0249 -1.13 • 0001 1 .32 TO 14 s 

STJi -1.018 2.3O -3.94 39,48 .41 ^S 2=; 3 
SVEi -O.OBO 3.21 -o.ouo .0001 .91 130 53 6 

TAB' .110 2.69 -t>.R4 .0016 .«6 &9 ?3 1 

TA^ -O.95I -1 .90 -O.0Ü29 -16,97 ,65 49 2f' 7 

TA5 .221 .16 .7.0261 , 0 0 0 2 .32 121 4 1 t. 

TEH -0.507 4.70 .49 95.56 1,^4 -i 23 1, 

TFD' • 569 -3.R2 -0.008P 4^.00 1 .14 ss 2R 7 

Tin .207 1.58 2.95 40.2? .98 3" 19 3 

TK1 -2.316 2.31 -6.15 -22,31 .67 137 47 1 

TOLI -O.4O3 -3.59 1.30 31.06 ,9« S2 17 t 
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TA^LEI 3     S'JIJRCEU^EGTUN/STATION   TIME   COWRECTTHNS   F'VH   PERnM     3 

PEF   | AT   =   P5'.0O   N     "EF   L^MR   =     9=1.00   E      *   «ZT   =   103   n-:n 

STA n so MJ MQ      TyPE 

rf)D' -i.n(»4 3.66 -4,64 13.90 .54 HI 3ft ? 
T«I -1.7^fl S.3B .0036 44.36 .50 49 15 7 
T^D1 -n»fti6 3.?4 -0.0107 • 0000 .6n 127 Si 6 
JRD' -o»?ns • 0101 -15.09 -o.oooi 1.64 6ft 35 5 
JME1 

-1.03? 3.77 -2.54 -24.09 .33 145 59 ? 
jpai -1.45? ?.94 -4.53 .0015 .41 IRS 71 1 
IJ7 H' -0,SQ6 -0.0001 -0.?fl 25.2R .65 130 4ft 4 
VAMi -0.?54 4.73 5.40 89.07 1.05 101 37 3 
VTS .S7ft -1.6R -0.0567 .0002 2.3« ?R 11 h 
7LA -1.1?6 4.76 -9.31 -O.0O93 1.30 93 33 1 
VRI .Oftfl -0.0?41 1.43 .000? .91 31 13 S 
rfA3i .9S0 -1.01 4.57 24.76 • 35 31 Q 2 
^TT 1.37? ?.?9 -0.03?0 .000? 1.15 4 0 in 6 
WL5 -1.314 1.?? -3.71 2B.6R .'3R ^9 17 ? 
^«A -l.?37 S.77 -2.46 -31.29 .49 11? 39 ? 
YA< -1 . 0 0 7 S.01 -0.0314 • 0002 .90 107 37 6 
YKC' -).?75 l.?5 -0.01?6 .0001 .77 105 3n 6 
YS5 -0.4RS 4.59 -3.Rfl -0.009] .90 ft? 3" 1 
?A< -0.?f<3 ?.96 -5.?1 -15.3? .53 9? P5 3 

-14- 
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TA-^Ltl 4      SOU^CE-^EGnNi/STAT ION   TIME   CnMRECTlDMS   FH-^   RERTTN     4 

REF   I.AT   =   ?6.0f)   N     «EF   LONG   =   10?.00   E      X   A^I   =      MO   HEG 

■:"N4L-S 

5TA A R C 0 SD HJ Mr? TvPE 

A A 3' .7R5 4.96 -6.4R -20.1R .7? 143 25 2 
AAE1 

1.R3H -5.99 5.47 53.Oft 1.31 17 q 1 
ADE' -i.?ni 1.1? -?•' 4 9.19 .56 66 \? 1 
ALE' -}.?.*? -1.74 -4. "',0 ••4.95 .50 9R 25 2 
ANI^i .U6 1.37 4.67 32.HI .67 23 4 3 
APA -l.^^l -?.10 -7.9fl 29.6n .70 69 15 2 
AS3! -1.?94 4.75 -l.R? -14.61 .57 4 3 n 2 
AVE! -0.4S6 -5.0? -O.R? 5.31 1.20 43 7 2 
^A3 .9'+0 -11.51 14.29 RR.00 1.60 H4 30 3 
^HA -?.0=.6 ?.46 -3.10 ?2.0fl .Rl 100 22 2 
RK^i .173 ?.56 -4.R5 2.20 .55 117 25 1 
3LC. -?.l?6 -3.39 -0.9R 21.B4 .54 i*7 11 2 
RM3' .sss -1.41 9.76 -15.R4 ?.32 76 1R 2 
BM5 -?.R44 -0.45 -2.79 27.37 .Rl 102 2? ? 
RN5 -0.036 -3.5? 1.3? 36.59 .95 15 R 1 
90D -1.333 1.35 -9.0? -59.?R .66 9R ?.<* 3 
BO^ -1.014 6.29 -4.6? -4.53 .44 15 1 2 
BRS -1.3S6 1.94 -l.RO 21.R? .53 Tb 1 1 1 
RR/J -n.906 3.45 -10.^7 -4.47 .fS4 16 12 2 
3 ULI -?.l?fl ?.R7 -2.59 14.41 .59 119 34 1 
CAMi -1 .340 -?.05 -7.04 ?3.15 .Rl R4 1? ? 
CIM' -l.nso -B.6fl 4.03 7 4.95 .97 10 T 1 
CL<! -2.3R1 .36 -6.04 56.36 ,R4 ^5 21 p 

CLLI -1.17? -2.60 -4.76 25.03 .60 129 2^ ? 
CM^i 1.36? -2.79 .67 -60.93 1.61 IB R 2 
CO Ll -l.S?6 -0.f)6 -5.00 17.76 .44 IhO 11 2 
CO^i .74B ?.73 -9.4^« -R3.4S 1 .44 15 T 7 
CTA -1.3R1 1.43 -2.71 2.HR .3R 111 2^ 3 
DA^i -?.017 15.R9 -10.4Q -85.55 .68 51 16 2 
0A>/ 1.110 ?.Rfl -2«69 -17.9? 1.15 42 11 ^ 
001 -l.S?7 -6.55 4.14 65.17 .47 11 1 1 
DOJ1 .f)7R -4.23 -6.11 -6R.7Q 2.?6 45 12 1 
05H' «0.^73 -5-67 -2.65 16.ll .^3 9 7 15 2 
EO^ -0.7Sfl -3.?5 -3.R9 -14.41 .49 77 21 2 
EILl -1.706 1.0? -4.10 -4.01 .59 4B 11 1 
EKA -0.H77 .65 -0.9? 54.00 .63 6.R in 1 
Elf -1.41? 7.32 -7.74 -31.39 .75 93 Zf 2 
ES<; -1.192 1.74 -2.30 43.67 .11 44 S 3 
EU* 1.096 2.61 -2.13 -46.H4 1.R2 1? b 

n r 

s-RC' -?.3ftl -3.28 -l.RR 6R.74 .76 61 S ? 
FL^J' -0.197 -3.64 2.75 15.23 .67 51 <) 

•- 

FRJi .137 .?9 -3.73 30.OQ .54 102 IB ? 
rSJ -0.471 1.64 -2.61 -45.64 .70 17 7 3 
FU-» -0.067 .93 -2.49 -41.74 .?i5 R^ 23 2 
SA* -1 .093 -?.?7 1 .Rl 2.51 .61 \0b 14 ? 
GBA -0.0^3 1.36 .45 -6.51 1.41 63 1 7 1 
GILI -1.7?5 ?.4R -H.75 -?9.21 .42 100 20 1 
SRri -0.?76 -0.56 .9? 32.3R .61 76 2.1 1 
GR* -0.44? -4.10 4.R3 36. 2R .52 57 10 1 
GR5 -0.35? -P.45 -3.?? -11.92 .M 7 1 1 4 1 

-15- 80< 
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TA3LEI <♦      SOl.nCE>^:GTnN/.STMlON   TIME   COWRECTTONS   FO^   ^FRTON     4 

REF   | AT   =   Pfi.OO   N      RFF   LÜMfi   r   10?.00   E      X   A/T    =      WO   T-TR 

STA SO NJÜ NQ      TVPE 

HFS -1.393 l.fi4 -0, .65 43.00 .75 78 21 3 
HHM -0.43? -3.57 -11. .7? -93,49 .49 30 4 3 
HKC' -l.gpq 16.R3 -6. .76 3.fl6 1.81 82 26 3 
HY3' -0.440 -4.28 -5. .29 -61.59 .90 R3 22 ? 
IF^i -0.507 -6.70 1 .35 39.9? .7? 106 ?3 ? 
TLT -2.l9fl .?B -7 .71 24.10 .50 71 ?? 2 
IM< -1.6R5 .3« -2 .RR 9.75 .47 7 4 ?;> 2 
IS^1 -l.?f.7 -fl.31 -a .45 57.Rt) .9R 42 4 ? 
ISD' -0.B19 6.21 -2 .63 -86.30 .36 37 3 ? 
1ST -0.426 -7.B6 -5 .39 45.06 .98 45 R 2 
JE^i -O.lQft 1.R1 -3 .9fl 2.71 ,    .^5 79 14 3 
KA5 -O.H?5 7.65 -3 .03 -42.17 ,8? 7? R 2 
KAT .592 -O.37 -5 .54 -3I.OO .91 59 n ? 
•^RLI -n.f.P5 -0.91 -2. .66 10.44 .64 9'T 23 2 
<DC' -1.R5? .15 -4, .14 -9.27 .86 45 in 3 
KEV -0.fl49 -0.B2 -3. '23 32.91 .75 1?0 ?R ? 
KHZ' -0,4?q .OR -7, .49 -1.90 .5? 143 26 3 
KHEl -0.7^? 4.4R -7, .00 -3.96 .R? RH 14 2 
<Hy -0.046 6.S4 1. •36 -74.97 1.03 105 ?? ? 
<Mi -l.?f)5 3.15 -3, ,04 -9.5? .43 134 30 2 
<IS -O.?05 -7.99 3. .65 27.44 .R9 43 R 3 
KJMi -l.?54 ?.73 -5. .05 -19.R? .56 134 ?R 3 
<L3' -1.064 4.90 -0< .33 -57.7? .73 53 11 2 
<riy -0.543 1,56 -5. .RR 36.49 I.10 72 14 ? 
KOV -1.3M -?.R7 -9, .64 61.S7 .64 75 16 ? 
<RA -0.6S? -6.94 -3 .95 26,64 .9? 76 ?3 ? 
<R<' -0.3?? 10.01 -3 .17 -63.57 .49 30 4 ? 
KR^i -?.66l 4.19 -a, .R6 10,71 .63 85 14 3 
<R\/ -0.9«,? 3.97 -4. ,Rfl -2fl,79 .84 40 21 ? 
KSA -0.091 .03 a .5? 66.66 1.R7 3R R 3 
KT3 -0.93R 4.41 4 .24 83.68 .53 44 4 3 
LAH1 -0.7R7 -14.?P 13. .Q3 41.57 1.58 54 13 ? 
LHM' -1 .654 3.33 -9 .95 5.36 .89 3? 4 3 
LJJ1 -0.4R4 -1.04 1 •31 17.45 .4R 70 11 3 
LN5 -1.170 -4.57 -a. .20 lR.fl4 .55 70 14 ? 
LO^i -1.1R6 2.97 -3 .53 -41.07 .48 92 15 2 
LWI -l.lll .27 -3 .RR 4?.46 .85 6? 1? 2 
MA3' -0.7S1 -5.R? -10. -45 33.47 1.41 37 7 2 
MAT -2.037 -3.B8 -2, .36 36.30 1.29 9 7 14 3 
MBC' -1.366 -0,.?R -3. • 57 -3.^4 ,55 141 ?5 T 
Mn^1 .299 -17.01 -23, Rl -64.91 1.R3 36 4 3 
MNLI .135 - 7 . R 3 3, ,fll 33,?7 1.62 27 6 -1 

1 

MMr -1.37? -6.?9 -6. •37 47,?fl 1.16 37 6 ? 
MOS -0.733 -O.R1 -6. 47 6.3? .96 48 21 3 
MDK -0.«!51 -0.45 -2. .27 ?! .56 .66 143 31 3 
nor -0.549 2.75 -6. .75 22,3? .68 64 17 3 
MSH' .?50 .53 -12. ,66 ?7.55 .^0 3R 7 3 
MUNJi -0.967 -4.R4 -1 .06 -5,75 .55 74 R ? 
MAI -O.539 R.?R -0 .70 -4.OR 1.37 4H 6 ? 
VJOI -?.317 -in,79 -3 .13 

_i f 

8.26 

m 
.99 141 33 2 

i 
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Tft-iLtl ^      SOU^CE-^EGTON/STAT ION   TIME   CnHRECTTDNS   FH-^   PERTTN     4 

REF   LAT   =   ?6.00   N      ^EF   LONG   =    10?.DO   E      X   A?T    =      HO   OtG 

STA 

AA3' 
AAE1 

AOE 
ALE' 
ANI^i 
APA 

AS3! 
AVE! 
3A3' 
3HA 
RK^i 
3LC' 
3M3' 
3M5 
3NS 
303 
30^ 
3PS 
3R«< 
3ULI 
CAMi 
CIMi 
CL<! 
CLLI 
CM3i 

CO LI 
CO3' 
CTA 
DA^i 
0A(/ 
001 
DOJ1 

05H' 
EO^ 
El LI 
EKA 
ELT 
ES<i 
EU^' 
TRC' 
FL^J1 

FRJi 

FSJ 
FU^' 

GA^ 
GBA 

RIL1 

GR5 

A B C 0 SO HJ MP TyPE 

.7^5 4.96 -6.4R -?0.1O .7? 143 25 2 
1.R3H -5.99 5.47 53.0ft 1.31 37 q 3 
•i.pni 1.1? -2.44 9.19 .56 66 1? 3 
• 1.?«.? -1,74 -4.30 -4.95 ,50 43 2^ ? 

.U6 1.37 4.^7 32.33 .67 23 4 3 

•l.?93 -?.10 -7.9fl ?9.6o .70 6^ 15 2 
•1 .?94 4.75 -1-32 -14.61 .57 4 8 15 2 
•0.4S6 -5.0? -0.92 3.31 1.20 4 3 7 ? 

.9'40 -11.51 14.29 OR.00 1.60 H4 30 3 
•?.0S6 ?.46 -3.10 22.OR .Rl 100 22 2 

•373 ?.56 -4.05 2.20 .55 117 25 3 
■?.l?6 -3.39 -0.9Q 21.34 .50 47 13 2 

.SS5 -1.41 9.76 -15.R4 ?.?? 7h 1R 2 

.?.R^4 -0.45 -2.79 27.37 .01 10? 2? ? 

.O.O36 -3.5? 1.3? 3&.39 .95 35 1^ 3 
-1.313 1.35 -9.0? -59.20 .6ft 9S 24 1 

-1.014 6.29 -4.6? -4.53 .44 35 3 ? 

-1.3^)6 1.94 -1.00 23.^? .53 76 1 1 3 
-0.906 3.45 -10.17 -4.47 .64 3 b 1? ? 
-?.1?R ?.R7 -2.09 14.41 .59 139 34 3 
-1.340 -2.05 -7.04 23.IS .Rl «4 1? ? 
-1.050 -3.60 4.03 7 4.95 .97 30 T 3 
-?.33l .36 -6.04 56.36 .R4 ^5 ?.\ p 

-1.17? -2.60 -4.7ft 25.03 .60 129 24 ? 

1.3S? -2.79 .67 -60.93 1.61 3 3 R ? 
-l.S?6 -0.66 -5.00 17.7ft .44 IftO 33 ? 

.74R ?.73 -9.4ft -33.45 1 .44 35 Q 1 
-1.331 1.43 -2.73 2.BR .30 111 ?ft 3 

-P.017 15.39 -10.40 -35.55 .60 51 1ft ? 

1.110 2.33 -2.69 -37.9? 1.15 42 11 ? 
-l.,3?7 -6.55 4.14 65.17 .47 31 3 3 

.673 -4.23 -6.11 -63.79 2.?ft 45 12 3 

-0.^73 -5-67 -2.65 16.I3 •^3 9 7 16 2 
-0.76R -3.25 -3.09 -14.41 .49 77 21 2 

-1.706 1.0? -4.10 -4.01 .59 4B 11 3 
-0.H77 .65 -0.9? 54.00 .63 6H 10 3 
-1.41? 7.3? -7.74 -31.39 .70 93 Z* ? 
-1.192 1.74 -2.30 43.67 .33 44 s 3 

1.096 2.61 -2.I3 -46.04 1.R2 3? k ? 
-P.361 -3.23 -1.00 6R.74 .76 ftl 5 ? 
-0.197 -3.64 2.75 15.23 .67 51 «» '* 

.137 .29 -3.73 30.09 .60 10? 1ft ?. 
-0.471 1.64 -2.63 -45.64 .70 37 7 3 

-0.067 .93 -2.49 -43.74 .ft5 06 23 ? 

-I.O93 -2.27 1.03 2.51 .ft3 106 14 ? 

-0.OS3 1.36 .45 -6.51 1.43 63 1 7 3 

-1.7?5 ?,4R -H.75 -?:).23 .42 100 20 3 

-0.?76 -0.56 .9? 32.30 .ftl 76 J3 3 
-0.44? -4.10 4.R3 36.20 .5? 57 \n 3 

-0.35? -2.45 -3.?? -11.92 .ftl 7 1 14 1 

-1b- ßO< 
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TAJLil 4      Snu-eCE^EGION/STAI IHM   TIML   CnHRECITHNS   FO^   ^ERHV     4 

REF   IHT   =   ?S.0O   N      ^EF   LONG   =   10?.00   E      x    ft/T    =      ^0   T-G 

5TA A P C n sn NJ NJP TyPE 

NJErt -0.41& ?.77 -4.?1 7.68 .93 30 =•. 2 

NJTEl -0.116 -1 .44 -3.59 -17.?? .85 85 19 3 

NJTLI -0.^03 -11.07 -1.12 -23.04 0ftO M 1* 3 
SIP- -1*3^7 2.73 -5.29 -9,39 .22 14 Q 2 

NJCHi -1.7SQ -3.50 -4,?R 27.98 .45 77 17 ? 

NJU^1 -0,975 7.?1 -3.47 -53.58 .56 154 31 ? 

OB^i -1.1R6 -3.95 -2.78 15.57 .80 70 ?1 ? 

OULI -i.7nn ?.B5 -4.64 26.56 .42 92 23 ? 

PM3' -0«^76 3.00 -4.59 -23.17 .46 81 17 ? 
DM^I -2.199 -2.53 -4.53 52.75 .38 107 21 ? 

ONT -0.747 -1.46 -1.28 23.00 .73 44 Q ? 

DOD' -1.051 6.71 -1.16 -8.21 .98 93 14 1 

BRA -0.043 -4.05 -I.49 54.?5 .79 53 11 1 
PRE' -i .ft'+n -2.R5 -7,7? 4K.44 .37 62 1ft 2 

DRJi -0.43ft -0.59 -2.46 -5.45 .65 141 27 ? 

PRZ I.073 -2.55 -0.97 -67.3^ .6? 58 1ft 1 
OUL.I -o.m -2.33 .85 -10.09 .35 5 7 11 2 

1UE! -1,101 2.16 -9.?9 -36.11 ,68 141 2R 1 

5A3i -0.0R9 5.92 -5.14 -17.40 .50 51 U ? 
RE5 -1.3^9 1.74 -7.36 -34.OR .55 95 2n 1 

RSLI -i.sno .91 -2.81 63.05 .89 58 R 3 

SA^I -0.75Q 2.72 -7.35 21.21 1.06 64 u ? 

SD3I -0.546 .9?   . -5.5? 10.91 .40 32 1 ? 

5EH -O.Q^S -3,28 1.78 23.54 .52 »4 H ? 

SHI -l.ftSR .74 -SOI -?0,84 • ft? 110 ?1 1 
5HLI -1.500 -1,44 -7.34 -30.05 1 .70 133 25 3 

ST* -0.4?? -10.05 -4.?f, 52.1R .84 41 f> ? 
SKA -1.S74 10,33 -2.48 -58.6R .11 43 1 ? 

SOOi -1.3?1 1.64 -4.66 11.49 .52 165 31 ? 

SSC' -0.35fl -6.32 1.60 23.7? .7? 59 R 3 

SS^i -1.0^5 -?.3? -3.59 7.47 .44 9«i 18 1 

ST^' .313 -5.19 2.49 46.05 1,14 42 in 3 

STJi -0.H96 -2.03 -1.14 61.20 .14 51 n 3 

SVEi -0.496 -0.?6 -2.53 7.23 .77 110 21 ? 

TA* .209 -1.98 -7.03 -10.39 .58 55 13 3 

TAM -1K039 -1.81 1.00 25.40 .5? 42 5 3 

TA5 -0.544 -4.06 -5.66 32.00 .57 94 1ft ? 

TEH -0.415 -8.93 -5.9? 87.70 1 .71 50 R ? 

TFD' 1.357 -17,74 -3.11 56,96 1.47 50 R ? 

TIFI .U9 , 04 2.58 57.44 .66 33 1 1 

Tl<i -?.37fl 4.15 -5.7? -35.97 .ft? 116 24 r 

TOD' -1 .1^6 .50 -3.42 41.15 .'+1 7ft 1^ 1 

TRI -1.778 -3*54 -0.p4 47.56 .?9 4? ^ ? 

TRD1 -1.301 3,13 -5.55 10.07 .67 Ill H 1 

JBD' -0.07R -1 .26 -6.36 13.01 2.51 f* % 1 

JMEl -l-^O? 6.53 -4.17 -20.73 .44 US ?« ? 

JP3I -1.4R6 3.86 -4.78 -20.72 .43 1 ft4 17 ? 

JZ + -0.531 -1.54 -4.15 -9.77 .79 112 24 3 

VAMi -0.60? 3.07 -4.0^ l'j.64 1 .08 R4 15 ? 

VLft -1.478 -3.41 -11.70 ?7.?9 1.19 R? 24 3 

i      : 

i \ 

'• I 
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TA3LEI ^     SOljqCE^ERTON/STAl InM   TIME   CORRECT T TvJS   FW   RFRUM     4 

REF   LflT   =   2S.00   M      RF.F   LOMR   =   10?.(10   E      x   A ^ T   =      R0   OEG 

STA D SO •^J NJO     TYPE 

VRI -0.4R3 3.B9 -O.Rl -20.99 .5H 33 9 2 
4Ai)l \.?77 5.?q 3.92 -73.67 .57 27 n 2 
^IT .377 .?7 4.09 77.65 1.0? 3B Q 3 
WL5 -1.071 -5.09 -0.44 29.2? .30 50 17 ? 
wR^ -?.ni9 ft.71 -6.3? -5.05 .6? 101 ?7 ? 
^RS -1.016 -7.?4 1.36 14.49 .93 R6 17 ? 
YA<| -l.^S? -1.70 -5.14 29.57 .94 93 19 2 
YKC- -1.A4R -2.9ft -l.Rft 23.75 .56 R^ 17 2 
rss -1.0 94 .IB -6.fl4 13.1? .74 71 10 ? 
7A<i -0.3R« 5.97 -*.53 -41.?9 .57 7b 25 ? 

-18- 
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