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SUMMARY 

As a continuation of the La Malbaie experiment two shot s Nos. 106 and 107, 

have been set off at the Experimental Farm in La Pocatière. Five further 

shots No. 9, 10, 11, 12 and 13 have been detonated in the mine at St. Jerôme. 

The details for all of these are given in Table 1. 

Shots 10 and 11 were set off in November 1978 and are referred to as the 

Tide Test Shots. As t he name implies, these were intended to test the 

hypothesis that the solid earth tide induces changes in velocity. The experiment 

showed that no travel tirne changes of more than ± 2 ms occurred, thus 

effect ively refuting the hypothes is. 

Shots 106 an d 9 (August , 1978), and 107 and 12 (June, 1979) served to 

monitor travel times. The r e sult of these experiments is that stations 

outside the crater show no changes . Sorne stations inside the crater 

continue to show signi ficant changes in travel tirne. Finally, Shot :: 1 

was also exploded in June. It was intended to provide and did near

source wave data, and for that purpose two n ew temporary stations 

were establ ished at 2 and 5 km f rom the mine. This shot also produced 

an average shot residual of about lOrns that poses an interesting problem 

for its interp r etation . 

The six element portable array was still op e r a ting for all these shots. In 

addition, station 56 was recorded on the array tape for all shots. Thus 

there are fortunately, seven array records. Only five of the six Mark I 

Backpacks that were deployed op erated. 
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Absolute P travel tiines were determined and the data were also analyzed 

by cross-correlation, with, if possible, two previous shots, one the 

earliest shot recorded at each station and then the most noise-free 

record in the series. As mentioned above some stations continue to show 

significant changes in travel time. All travel tiine and cross-correlation 

data will be present ed here agaîn for completeness and convenience. The 

most notable change in the experiment is that Shots 107, 12 and 13 were 

set off with the new delayless shooter box. Thus the- -35 ms correction 

that applied to the previous shots no longer occurs. 
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Experiments 

The stations and shot points are shown in Figure 1. Table 1 contains 

all the parameters for the shots: date, hour and size. Shot No. 106 

was set off in hole number 5 on the Experimental Farm on 23 August 1978. 

Four hundred and fifty kg of Geogel '~reused. A diagram of relative 

hole numbers is given in Figure 2. 

On 26 June 1979, Shot No. 107 was first loaded in holes 5 and 4 which 

had been used previously. The holes however, could not be properly loaded 

and 320 kg was loaded and detonated in shot hole number 6 inste.ad. Only 

hole number 7 now remains unused. 

In the mine at St. Jerôme, Shot No. 9 was set off on 24 August 1978. The 

Tide Test shots No. 10 and 11 were set off on 2 November 1978. On '!7 June 1979 

Shot No . 12 was set off. All of these were 680 kg except for No . 9 which 

was 900 kg. 

Finally, on 27 June 1979 a 230 kg shot was set off. This was primarily 

intended to supply near source data. It was not anticipated that it be 

recorded on the south shore and therefore stations 30 and 62 were not 

occupied by Backpacks. The instruments from these stations were placed 

near the mine instead. 
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Stations 

The station sites are shown in Figure 1, those labelled with an A 

are array sites . For the shots described here station 56 was also 

recorded on the array tape. Because of transmission problems this had 

previously not always been possible. The other sites in Figure 1 were 

occupied by Backpacks. The details for each shot are in tables further 

on in this report. Station 18 was not occupied for any of these shots. 

For the Tide Test Shots station 30 was not occupie d. lnstead a new 

site 50, well out of the crater, 31 km north of the mine was occupied. 

For Shot No.13, the source investigation, stations 30 and 62 were not 

occupied . Instead, two near source stations 80 and 82 at 2 and 5 km 

respectively from the mine were establîshed. The coordinates of the 

new stations are given in Appendîx A and the epicentral distances for 

all stai::ions from La Pocat ière in Appendix B. Appendix C shows similar 

data for the St. J e rôme mine shot point . 
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Improvements and -Changes 

Shots 106 , 9, 10 and 11 are stîll corrected for the blaster box delay 

of 35 ms. For Shots 107, 12 and 13 the new, essentially delayless, 

blaster box was used . The delay of this box is microseconds rather than 

milliseconds and this means that the 35 ms correction to the origin 

time no longer occurs. 

For Shots 106, 9, 10 and 11 , all clocks were kept runnfng continuously 

and not advanced nor delayed between each shot. For Shots 107, 12 and 13 

the north shore Backpacks and for Shots 12 and 13 the shooter clock was 

reset to the master clock before each sho~ so that no con tinuous clock drift 

rate was obtaine d and this could be a factor in the change in arrival 

time s for Shot No. 13 . 

Site 60 has now been surveyed and tne tûne correction to be applied to the 

old site 60 i s now known to be -9 ms for the mine snot point and + 8 ms for 

the Experimental Farm shot point . This correction was discussed in the same 

s ection, paragraph d, of the last Internal Report #78- 7. 
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Travel Times 

Arrival times and corrected travel times for all shots are given in 

Tables 2 and 3. The line containing information on each shot gives 

the Shot Number, the day number, the date and origin time. Following 

this are three spaces for errors concerning the shot time, these are 

followed by up to three corrections concerning the shot time. The 

sign of the corrections is such that they will be applied to tne arrival 

time. For the latest shots 107, 12 and 13, fîred with. the delayless 

blaster, there is only one correction and one error, that due to the 

shooter clock. Somewhat earl ier shots have one additional error and 

correction, that due to the blaster box. Shots 104 - 105 and 6 - 8 

have a third error, that due to the instruments. Shots earlier than this 

were se t off without time pulses and one combined error for 6rigin time 

of ± 8 ms is given. 

The lines giving information on recording stations contafn the following 

da ta: station number , recording instrument type and arrival time, which 

is followed by up to three errors concerning arrival time. This is 

followed by up to three corrections, finally the travel time and R.M.S. 

error is given. The three errors ar e the uncertainty in reading the 

phase , the recording instrument error and the clock.. correction error. 

The three corrections are the (l)_ recording clock correction, (2) for 

Backpacks the program corre ction and for the south shore shots (3) the 

shot point migrat ion correction. For earlier shots where the rec.ording 

instrument error was not given with the origin time, it is found with the 

station data. 
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Cross-correlations 

The cross-correlation results for the last three sets of shots are 

given below. However , it is no longer economic to give all combinations 

for a station. Therefore, here we present the newer data with only 

one or two older shots. The cross-correlation results for the 

August 1978 shots , 9 and 106, are given in Table s 4 and 5 r espectively, 

each was correlated with one older shot. 

Table 6 contains the Tide Test data of Shots 10 and 11 that were cross-

correlated with each other and with Shots 6 and 9. Here it is noteworthy 

that Shots 10 and 11 agreed with one another within 0 to ± 2 ms, except 

station 21 where the difference was -4 ms . For these Tide Test shots 

the error is smaller than for the other travel time shots fo r two 

reasons: cross-correlations are only Backpack-to-Backpack and array-to-

array so that the 5 ms instrumental error is no longer applied and no 

older shots are involved. Therefore the! BP-to-BP error is as follows . 

For each BP the errors consist of shooter clock error, recorder clock 

error and shooter r elay error of 2 ms each , therefore the total error 

is {2(3 x 2
2)}! = ±5 ms . For each array seismogram the errors consist of 

the sarne errors as above plus the digitizing error of 4 ms so that we 

2 2 ~ 
have {2(4 + 3 x 2 )} = ± 7 ms. Thus the 11 data points from the Tide 

Test shots are in good agreement with each other and considerably below 

the level of the combined error, at worst half the admitted errors. 
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Tables 7 and 8 contain the cross-correlation data of the most recent 

shots of June 1979, that is 12, 13 and 107. They were cross-correlated 

with each othe r and each with the oldest shot at each station and the 

one with the best signal to noise ratio. As mentioned before, Shot 13 

was mainly intended to give near source information, and only 230 kg 

instead of the usual 680 kg of explosive were used. However the wave-

forms of the two shots are identical, at least to the naked eye. We will 

demonstrate this in diagrams later. 
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Discussion of the Data 

(a) Tide Test Shots 

In order to test the hypothesis that the solid Ear th tide causes changes 

in velocity, the Tide Test shots were unde rtaken. Essentially there were 

two r easons for this. First, there had been reports in the literature of 

very near surface changes in velocity due to the Earth ' s tide . Secondly, 

statistica l analysis of travel time changes .and changes in tide for 7 data 

points, giving 5 degrees of freedom, of mine shots recorded at stations 54 

and 60 gave significant corre lations. For station 54 the probability against 

correlation was .1% and for station 60 it was 10%. This is shown in Figure 3. 

Data points and least squares lines labelled 'r' refer to station 54, those 

labelled ' g ' refer to station 60 . The changes in travel time ex tended ove r 

about 50 ms while the c'.rnnges in gravity extended over about 65 µ gals. 

Thus if these changes in travel tline were due to tide, then undertaking an 

exper~ .ent when the tide differences are about 200 µ gals. should produce 

changes in travel time of 150 ms . 

Since in early November 1978 tidal differences of 220 µ gals. were expected, 

the experiment was planned for 2 November 1979 at 05 and 22 hours U.T. The 

observed difference in trave l tline at station 54 was -2 ms and at station 60 

0 ms. Seven other stations recorded similar changes . Station 21 had a 

difference of -4 ms . In addition a new t emporary s tation, 50, had been 

installed 31 ~..m NNW of the mine, well removed from the cra t er, here also no 

change in travel tline was observed. The large circles in Figure 3 are the data 

points for the Tide Test shot. Admitting errors of ± 5 ms ·for EP-to~BP cross-
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correlation and ± 8 ms for array-to-array cross-correlation, no significant 

change in trave l time was observed for changes of 220 µ gals in the vertical 

component of the earth's tide. The Tide Test shots are also an indication 

of the accuracy and precision of our experimental method and analysis. 

{b) Calibration Shots of 1978 and 1979 

The calibration shots of August 1978 and June 1979 together with the Tide 

Test shots on the north shore extend the time of this series by another 400 

days. Thus from the mine shot point we now cover 1800 days and for the south 

shore 1359 days. 1be north shore data are summarized in Figure 4 and the south 

shore data in Figure 5. In these Figures there is one column for each shot, 

with the shot number, the shot day, the cumulative shot day and date being 

given at the top . The rows are the station data. The first zero on the left 

indicates the first shot at a station. The numbers on the right are the changes 

in ms from the first shot. The letters BP and A refer to Backpack or &rray 

observat ions respectively, and blanks indicate no observations. Finally 

Station 10 changes to station 11 with Shot 6. 

The changes in travel time from cross-correlation are also shown graphically in 

in Figures 6 and 7 for the north shore shot point in the mine. Similarly, 

Figures 8 and 9 show the summary of the cross-correlation results for the south 

shore shot point at La Pocatière. 
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Significant changes in travel time do occur but there is no simple,obvious 

pattern or trend . Later in section (b) we wil l argue that Shot 13 is 

anomalous and would better fit a trend at many stations if it were r educed 

by about 10 ms. Considering this correction, we can see the following 

trends in the data. Station 54 from both shores shows a steady increase 

in anomaly to 30 ms . Stations 58 and 60 from the north shore show an 

increase to 1977 of 34 and 46 ms r espectively, then a drop of 30 ms occurred 

with no change since then. From the south shore station 60 shows the same 

behaviour but the 1977 maximum is only 30 ms. For station 58 the changes 

are even smaller than for the north shore and the maximum may have occurred 

one year earlier . Station 76 from the north shore started only in 1977 

but shows a de crease of 26 ms since then. Station 56 from the south shore 

started only in 1976 but shows a ste&dy decrease to 46 ms since then. 

Of the south shore stations , No. 30 shows an increase to 1977 of 26 ms 

then a decrease of 20 ms and no change since then. This is quite similar 

to station 60. Thus, if we regard the data from statïon 60 as defining 

a trend, an increase to 1977 and then a drop followed by na change; then 

stations 58 and 30 follow this. Station 54 deviates from t he trend by 

continuing to increase after 1977, but Station 76 decreases s ince 1977 and 

station 56, from the south shore, decreases since 1976. 
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It may be interesting to determine the change in anomaly with time. 

For station 60, the rate from start to maximum îs + 4 ms/100 days (ms/cd) 

and for station 54 about half this. On the other band the changes for 

stations 56 and 76 are -4.7 ms}cd and -3.8 ms}cd . 

In an attempt to extract more informàtion than that given above we will 

start our more detailed discussion with the latest data because the 

errors are smaller than with the earlier él.ata . 

(b) Shots 12 and 13 

Shots 12 and 13 were set off at 2200 U.T. on 27 and 28 June 19]~ respectively, 

thus separated by 24 hours. For each shot, each station was occupied by 

the same instruments. Ten stations recorded both shots and the cross

correlation data from •;able 7 show that shot 13 was systematically later 

than 3hot 12. For station 56 the difference is 18 ms . For the other 

9 sl~Lions the difference varies from 8 to 12 ms wîth an average of 10.6 ms . 

This difference is larger than the experimental errors and we have to accept 

that the difference is significant and r eal. It is difficult to argue that 

the expe riment a l errors for Shot 13 are larger than for Shot 12. We may 

conclude that this results from a near source anomaly that affects the path 

to station 56 more than to the other stations. 

In order to demonstrate that the difference in shot size did not produce 

different wave trains, we show in the top of Figure 10 the wave forms of 

the two shots recorded at station 56. The cross-correlation analysis gives 

an 18 ms difference between the two shots. Here the waveforms are aligned 
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to give maximum cross-correla tion coefficient. The frequency of the first 

cycle is 20 Hz or has a period of 50 ms, therefore 18 ms is a very large 

fraction of one cycle. In oràer to demonstrate that 13 ms for these 

frequenc i es is indeed a large frac tion of a cycle, we also plotted the two 

wave trains but offset by 18 ms with r e sp ect to one another. This is 

shown in the bot tom of Figure 10. It i s obvious tha t a shift of 18 ms 

is rea dily detectable with the naked eye. 

In Figure 11 we show similar da t a for sta tion 58, he r e the shift from 

cross - corre lat ion is 12 ms an d the fj_rst cycle has a fr equency of 10 Hz, 

or has a peT·ioà 100 ms so that the shift is 10~ of the first cycle . The 

bottom of Figure 11 shows that this is detectable when the wave tra ins are 

off s e t by 12 m. Thus we will a ssume that the obs erved difference is real. 

An interpretat ion of this i s g i ven bè l ow . These examples also àemonstrate 

tha t there is no obvious differenc.e in t he waveforms from Shots 12 and 13, 

inspite of their difference in cha r g•'· s i ze. 

To interpre t the observation in t erms of the dilatancy hypothes i s we can 

argue t hat on 27 J une 1979 at 2200 hours the s tate of s tress a.round the shot 

point was r egional. By 28 June a t 2200 hours, that is 24 hour s l a.ter , 

dilatancy had started n ear, and eas t of the shot point and produced an 

anomaly that manif ested itself by changes i n travel time of between 11 

to 18 ms . 

On 5 July 197 9 a t 12 :25 a magnitude 2 . 9 earthquake occurred at 47° 22.3'N 

0 . 
and 70 24 . 2 'W, which is under the southern end of the Isle aux Coudres. 
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The event occurred thus 8 .5 days after Shot 12. According to t he 

dilatancy hypothes is there is a relation between l ength of the 

anomalous period and magnitude. From the empirical data of Whitcombe 

et aL for a magnitude 3 event, the duration of the anomaly is 8 .5 days . 

From Anderson et al. the length of the dilatant zone is Log (L dil .) = 

2.6 M + .46, which gives L = 17 km f,or M = 3 . Therefore '· 

the beginning of the anomaly to the tirne of earthquake interval is 

in agreement with the magnitude of the earthquake. 

Even if we assume that the ray path fr om the source to station 56 traversed 

the entire dilatant zone of 17 km , a change in velocity of .04 km /sec or 

.7% would produce a change in travel time of 18 ms. Thus for that path 

length the size of the velocity change is smaller than the 4% of 15% 

reported in the literature . If the path length i s only 2 Km the velocity 

chang e would be about 7.0%. 

If the above is correct , we can combine it >~ith the interpretation presented 

in the previous section and suggest that t he variations that we are observing 

have t wo cornponents, a long term trend of 2 - 5 ms/cd on which are super

irnposed short term anomalies of 10,000 to 18,000 ms/cd . 
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(c) Analysis of the Earlier Data 

In light of the apparent interesting correlation of Shot 13 with a 

magnitude 3 earthquake, one îs tempted to search for similar correlations 

in the earlier data. Thus we could attempt to separate anomalies at a 

station due to small earthquakes from the long term trends that may be due 

to a future large event . 

In consideration of the above we fiave determined the average shot residual 

(ASR) for each shot. However, before determining the ASR all the data had 

to be adjusted to some common aroîtrary datum, since the residuals in 

Figures 6 - 9 are always w"ith r espect to tFie earlîest shot, which is not the 

same for all stations. Thus all residuals for a station were corrected by 

a constant ( == r esidual fo,_· Shot 12) so that the residual for Shot 12 is 

zero. Snot 12 was chosen be~ause it was recorded by the largest number of 

station::>. After all stations were corrected the ASR was calculated for each 

shot , then they were suLtracted from each shot. This results in a reduced 

residual, (RR) and these are shown for the St. Jerôme mine shots 

in Figures 12 and 13. At the bottom of Figure 13 are also shown the 

ASR . Similar data for the La Pocat ière shot point are given in Figures 14 and 

15. Here we took shot 107 as base with the ASR at the bottom on 

Figure 15. 
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If the shot residuals are zero, it not only means that there was no 

long nor short terra average change be tween Shot 12 and the other shot, 

but there was no ~ignificant errer in the shot time, unless fortuitously 

one cancels the other. If the ASR are not zero, at least three inter

pretations are possible: (1) it is due to small earthquakes in the region 

of the shot point, (2) it is due to timing errors of the' phot instant, (3) 

it is due to the long t erm trend. Unfortunately any combination of the 

above is possible and any interpretation based thereon has to be considered 

critically. 

Of the 11 mine shots, 8 are very n early zero and we can have some con

fidence in the data, that i s the ASR and RR. The ASR for Shots 3, 6 and 13 

are not zero. For Shot 13 an explanation has already been given; it falls 

under (1). Shots 3 to 12 were not followed by earthquakes of sufficient 

size to affect their residuals, thus the ASR for shots 3 and 6 cannot be 

accounted for by (1). Both may be due to (2), but for shot 6 there ~ay be 

anothe r explanation. Assuming that the shot . residual falls under -: ,) 

we can reduce it to zero by putting it back into the station residuals. 

The height of the residuals is then indicated by an open circle in Figures 

12 and 13. The first notable effec t of this change is that the residuals 

for Shot 6 at stations 64, 10 and 20 become zero . Since all other residuals 

at these stations are already near zero, we can then conclude that these 

stations have no long t enu drift. 

The second eff ect of putting the average shot residual of Shot 6 back 

with the station residua ls is that it gives a peak in residuals at 

56, 58 and 60. 
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For Shot 3 there are no ready answers nor indirect arguments as to whether 

the ASR is due to error or long term drift. If it is due to an error it 

should be removed, if due to the long term trend it should remain with the 

residilals. If we want to be most pessimistic about the residual we could 

remove the shot from further discussion. This would affect 6 stations 

and not chang e any of the principal arguments. 

In summary, we can say that the ASR of Shot 13 is likely due to an earth

quake following the shot. That of Shot 6 is likely part of the long term 

residua l at some stations. The ASR of Shot 3 is uncertain. Finally it 

must be pointed out that the ASR may not always be a meaningful averag e . 

If the anomalous zone is near the shot point, allpaths will be effected, 

and the average will be meaningful . If the anoma lous zone is not near the 

shot point, some paths may miss it and the residuals will be near zero 

and cont ribute only their errors to the average and ther~by b ias it . 

In Figure 14 and 15 are shown the redt::.ul residuals (RR) and the average sho t 

residual (AS R) for the south shore shots at La Pocatière . The ASR are mainly 

non-zero . Since there is no r eason to believe that the shot timing on the 

south shore was worse than on the north shore , we cannot readily attribute 

the ASR to errors. The l arge residual of Shot 102 may be due to an M2 . 3 

earthquake that occurred 2. 5 days after the sho t. However the catalogue 

location for the event is likely not suc h as to give the observed residuals , 

but this is a pre-array locat ion and may be in error. 

The ASR may thus be part of the long term drift and should be r e combine d with 

the RR so that we should sue the original r es iduals without corrections. 
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An overview of the r esiduals of Figures 6 - 9. gives the following results. 

For the north s"fi.ore snots- tfie peripneral stations 52, 62, 64 a nd 10 show 

zero change. Stations 56, 58, 60 and 30 had a maximum in 1977. Station 54 

has not dropped off after tfie maximum of 1977. Station 76 only started in 

1977, but has decreased sînce then. Some of the other stations exhibit 

changes but only just oeyond tne level of significance . 

For the south shore shots the largest change. is shown by station 56, it 

d e creases sïnce 1976 . s ·ta tions 58 and 60 show a maximum in 1976 and 1977 

respectively . Sta tian 54 is increasing since 19.75. For the rest of the 

stations it may be too early to talk of a trend. Most of them have a 

fe:w zeros but also one or two large residuals . 

In summary tnere seems to have been a :m-ximum in 1977 fr::>m the north shore 

data and a maximum one year ea.rlier from the south shore data. 
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Recommendations 

We conclude that the data in this report demonstrate that velocity changes 

do occur , both in the long and short term at Charlevoix. 1-lhether these 

changes are due to dilatancy however remains- to be demonstrated. In view 

of the long term changes observed at some of the stations, we reconunend 

that the experimen.t be cont~wed ïn May and Oc tober J,_980 when twel ve 

Backpacks will be available to occupy al l stations, including station 18 

that has not been occupied since 19-77 . The aim of this part of the 

experiment remains uncnanged, that is the detection of changes in velocity 

before a significant earthquake of magnitude 5.5 or larger. 

To substantiate the short term changes in velocity and relate them to 

dilatancy it is tempting to propose an experiment with frequent shots to 

define the changes of velocît y due t o an ~ 3 or larger earthquake . 

Unfortunately there are only thr ee c:- four such events per year on average, 

so that such an experiment would oe expensive. under our present experimental 

setup, with the Division paying for explosives and assuming the costs for a 

field project of several months. Therefore we will investigat e the 

suitability of using mine blasts from Thetford Mines, Schefferville or 

other areas, as sources for calibration experiments . 



Figures 

1. Station distribution for calibration shot experiment. Station 18 

was not occupied in 1978 and 1979. Near shot point stations 80 

and 82 are not shown, neither is control station 50. "A" are array 

stations, others Backpack stations, stars are shot points. 

2. Map of the distribution of sho t points at La Pocatière. 

3. Distribution of change in cross-correlation in milliseconds against 

vertical componen t of solid Karth tide. Lines are least squares 

fits. Large dots are from the- Tide Te-st shots, small dots are for 

earlier shots. 

4. Change in cro ss-correlation in milliseconds for St. J er6me shots , 

always with. respect to first P .1c•ve recorded at the station. A stands 

for array and BP for Backpack. 

5. Same as Table 4 for La Pocatière shot point; 

6. Changes in travel time from the St. Jer6me mine from cross-correlating 

one. second of P wave forms. Horizonta l scale is in days. Vertical 

scale is in milliseconds. Heavy dot on left on base line indicates 

start of data for eacn station . Vertical bars indicate change in 

travel time with respect to start. Above base line corresponds to 

increase in travel time, be low base line means decrease in travel time . 

7. Continuation of St. Jer6me data from Figure 6. 



8. Data from La Pocatière shots sîmilar to Figure 6. 

9. Continuation of La Pocatîère data from Figure 8 . 

10. Top of the Figure- shows wave forms- from Shots 12 and 13 recorded 

at station 56 superimposed for maximum correlation for which 

Shot 13 nad to be advanced oy 18 ms. Bottom of the Figure shows 

the same wave forms as aoove without the 18 ms advance to show 

the eff ec t of a shif t of this size. 

11. Wave forms for statî.on 58 treated s·imilarly to those of Figure 10. 

He-re the advance is 12 ms. 

12. Reduced residuals r elative to Shot 12, from the St. Jerôme Mine. 

13. Continuation of Figure 12. At the bottom are the average shot 

residuals. 

14. Reduced residuals relative to Shot 107, from La Pocatière. 

15. Continuation of Figure 13. At the bottom are the average shot 

resicluals. 
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TABLES 

1. Shot parameters 

2. Travel times for St. JerÔme Mine shots, north shore 

3. Travel times for 
.... 

La Pocatiere, sou th shore 

4. Cross-correlation results for Shot 9 

5. Cross-correlation results for Shot 106 

6. Cross-correlation results for Ti de Test Shots 10 and 11 

7. Cross-correlation results for Shots 12 and 13 

8. Cross-correlation results for Shot 107. 



TAB.LE 1 

List of Explosions 

La Pocatière Shot ho le --- - -- - -

. 0 
47.3500 N 

0 70 .. 0112 w 
Charge Size 

No. Date Hour Lb. & 
101 7 Oct. 75 (280) 15:16:-00.000 UT 1000 450 

102 28 Oct. 76 (302) 16:26:00.000 UT 1000 450 

103 16 Dec. 76 (351) 17:26:00.000 UT 2000 900 

104 30 Aug. 77 (242) 23:30:00.000 UT 1500 680 

105 30 May 78 (150) 21:30:00.000 UT 1000 450 
- -- - -· .... -- -··· --- - - -- -

106 23 Aug. 78 (235) 21:30:00.000 UT 1000 450 

107 26 June 79 (177) 23:00:00.000 UT 700 320 



Table 2.1 

..... _, -

...... 
~ ,,-------- ----------- - --- -- ---------·-------·---------: ---- -- - ----·--------

TRAVEL TI~~S FOR LA MALRA!E ARE A SHOTS 
0 SHOT DAY DAlE üRIGIN TI NE ERRO~S CO~REC TI ON S ALL IN MS 

- l 170 l9o ~.1971. 12 8 9.105 8 o ' 0 0 0 "o -- ------- - ---------------- -------
ST I NST A~R.TIME ERRORS CORRE CTIONS TRAVEL TI M~ +/• ERRüRS 

t:'>- _ s2 r ll.460 1 s o o o o 2.1ss . 012 
-.v ,- 54 --A 11. 713 ___ 10 - - - g- - _ - s--- : 0----0--- -0-- 2·~-4013--·-.015 ---

i 56 s 12.150 23 5 0 112 0 0 2.957 . ù25 
t!) SB A 11, 697 l 0 5 5 0 0 0 4 , 392 • 0 15 1- 60 A i s . 81 2 ---- -- 10 - s -- ·s - o -- -9 ---o- - 6.498 --- ~o 15- ------------~-------------------

i 62 s lf,137 24 5 0 -51 0 0 7.781 .0~6 
~ ; 1'> s 11,597 32 5 0 -60 0 0 ?..232 .033 

;-76 - - T 11. 767 - - --1--s---o·----·0 -- 0---0--4·. •62 - --:-or2 
: 16 S lA,30?. 128 5 0 i84 4 0 7 .1 85 ,1 2a 

20 T 20.664 49 5 0 0 o 0 ll,359 ,0 50 
SHOT DAY DA TE - - - ORIG!N HMr -- ---- ERRORS -- -- CôR~ECTIONS-ALL IN ·1--is~------------------

2 194 lJ. 7.1~74 12 11 6.752 8 0 0 0 0 0 
Q ! ST ItlST AkR,TI !Yl E EPRüRS COHlf:CfIONS TRAVEL TH·IE: +/- ERRORS 

1 5?. - T -- -èi , 890----r -- - g-----0-- 0 ---0---6-- 1.~îJ ff---;012· ------
1 54 A 9,140 10 5 5 0 0 0 ?..388 ,015 

58 A 11.129 10 5 5 0 0 0 4.377 .015 
60 A J3,2l12 ---- - -10 - - 5 · - · s - o - ·- --9 -- · o ·-6~48 1 ----.ois -------
62 s 14.522 48 5 o 2a o o 1.79a ,0 4 9 

0 74 s fJ .826 18 s 0 54 0 0 ? .128 .0 20 
~-SîiOI o·Ay·--- - DÂÎE° ______ OR'TGlN-- TF-lé--ERRORS _____ C-OT< RE"CTfONS All !t'I - i;:i 

! 3 204 23. 7.1~74 12 26 8.9?5 8 0 0 0 0- 0 
ST INST A~H .TI ME ERRCRS CO PkE CT!üNS TRAVEL TI ME: •/• ERRURS 

1 52 T 11.0e l 1 5 ---o - o ----·o - --·- o---?..156 -- .0 12 ------ -- --
1 54 A 11.328 8 5 S 0 0 0 ?. ,4 03 .013 

~ ' ~~ A Jl,300 10 5 5 0 -0 0 4 .37 5 .015 
'~ ~ --A-- 1 5~4 I s--- ro--s--s--o-~9---u---6-~-lfilT--. oT------------------- -- ---

i s 11. 00] 33 5 0 ]i', 0 0 ?.094 , 034 
(.) i 76 T lJ.370 7 5 0 0 0 0 4 .445 , 012 i · io A 16.19<; lo s · -· - o· -- o ·· - o ----o ·- 1.210 --- - ;014 -··------------------- - ----·----

, 16 s 15. 6 72 28 5 0 431 8 0 7.1 86 ,030 
@ l 18 A 17.832 10 5 0 0 0 0 8 . 9.)7 .0 14 

i--20- r - 20 .J2(,--Jo-----s---cr---- -o--o--o- 1 r:: i---:·031 
; 30 A 17.909 10 5 0 0 0 0 8 , 9 3 4 . 014 

SHOT DAY DAlE ORIG ! N TJ ME ERRORS CORRECTIONS ALL IN MS 
4 267 24 . 9.1975-- ·- 11 53 --·.03,; --·- a -- ·- o ·---·o----o --·· o -·---o ------- - -------- ·- --

sT INST AKR .TihE f RROR S CORRECTIONS TRAVEL TI ME +/- ERRORS 
C> t 52 s 2.295 140 s 0 23 0 0 2 . 202 .140 

' l s4·-,.---2:·4-41.-- ---z;- - s---s----u--o-o-- ?-;--4-oa-- .-0T1------------------- ---
j 56 s J.042 31 5 0 -73 0 0 2 . 933 ,0 32 

~ ! ~~ ~ ~:~~~ ----- -- ~ - - ~ --- - - ~ --- ~ ------~---- ~ - ~:~~~-----:~i; -----
1 62 s 7,931 43 5 0 -73 0 0 7,822 ,044 

~ ! 10 A 7,318 5 5 5 0 0 0 7.2 82 ,01 2 
i1_6_ S- -T;4s3 42--s--o·-:.22~;--u---o--r.-19q--, o-,.+-:r·----------------------· 

1 18 A 8,940 7 5 5 0 0 0 e.904 ,01 3 
~ 1 20 s 11.356 46 5 0 49 3 0 lJ.377 .04 7 

1- 30 - A - 9 , 034 --·--10 · ·- 5 ---5 ·--- o --~o ---o - a;998- -~01s ---·-----

I SHOT DAY DATE ORIGIN T! ME ERPO RS CO RRECTION S ALL IN MS 
ô s 350 1:..i2.1976 20 25 59.91_19 8 o o o ~26 o 

------------

jsT·-·r...isT -At1R~TTM~ERF<ORS ___ "CORRECT fOl"JS--- IRAVEl:.-I I Hl--+;r:;--EQRORS 
! 52 S 2.159 110 5 0 -B 5 0 2.141 .110 

0 1 54 BP 2,422 8 5 5 22 ·15 0 2,414 ,0 13 
- 56 BP - ?.,96J ----a -- s - s -· -· 22 ·-3-·-o --·z;9·13 ---. 013 

58 s 4.514 72 5 -o -87 0 0 4.4 12 ,073 
~ L60 s 6. 71 3 36 s o -141 -9 o 6 .5 48 ,0 37 

60-"BP-- t,·;sn-----i o 5 5 ~z- -;;Ty---;;;-9-ù--;s-02--;o rs ------------------- ---
74 BP 2. 160 8 5 5 22 -4 0 2.163 ~013 
76 s 4,561 56 5 0 -70 0 0 4 ,476 .057 

S ?,366 12 5 0 -89 0 0 2.262 ,OIS 



Table 2,2 

-- _ _,..,1 
10 s 7.1.92 97 ~ 0 -19 7 0 7.265 .0~7 

\ 

Ü (--~F 2~:~~ _n-;-~~ }~ 77 __ _ è~~-~ -~_!_~-o~-~~6~- ___ ~R~_R; __ 5_ ~~RE~~~-tl~~~LL IN µ5 ·---- - - - - - - -----

ST INST AriR ,TIM~ E RRü ~S CO RRE CTiüNS T R ~VEL T!ME •/- ER~ORS 
52 s 2.1 8 ~ 3 10 0 - 58 0 0 2.108 .013 -J) 
54 A 2. 4 29 4 4 0 10 0 o·- 2,'•17 - .009 - .. -- ----- - -···-··--·------ --- -- - - - ---- ---
56 BP ?..9 8 0 8 2 4 22 -2 0 2.978 .012 

{) 5 8 [lP 4.4 3 0 8 2 4 22 -6 O 4.42'+ .012 

r--~~ - : ··-~:~~~----~ --~---g---~~--- ~-;~:~~~ --:-~~g--
0 · 7 r, B P 2 • 1 7 7 8 2 4 2 2 -3 0 2. l 7 4 • O 12 

. 1 76 8 P t.,5 0li . 8 2 ·4 ?.2 -6 ·-- · 0 4.502 _ __ .012 · ------------------ - ·- · -------------

1
1 11 A 1.29 4 8 4 0 JO 0 0 7.28 2 .012 

() 18 BP t:!. 92 5 10 2 4 22 -7 0 iJ,918 ,013 
;--21- · 11 -11 ;J6z.--s----4--o--10----0--01 r-~·3s 2--. 0T2 

! JO BP 9~0 3 2 15 2 4 2?. -4 0 9.028 .017 
0 1 SHOT OAY DATt: CRTG! N Tî ME oiqoRS CO RR ECTIONS ALL IN MS 

1 1s1 3l· s.1978 21 JO o.o oo --· 2 - s · -· · 2 --- s - -35 ---- · o·- --------
1 ST !NST AH~ .TI ME ERRURS CO RRE CTIONS TRA V~L TI ME +/ - ERRORS 

il) i 52 GP 2.1 8 0 4 2 0 2 -9 0 2.143 .007 
r ·- 54 - T - ?.;4 J2 ---4- - 2--- o ---p ---o--o- 2-;-4n--.-oor 
i 56 BP J,008 4 2 0 2 -9 0 ?,971 . 0 07 

0 ! 56 A 2. 98 5 4 2 o ll o o 2.966 .001 
· 6 0 t. 6,'.:iOA 4 2 0 11 - 0 - 0 - 6,48 9 - , 007 
: 64 A . 9,706 4 2 0 11 0 0 9,68 7 .007 

@ : 74 BP 2.18J 4 2 0 2 -6 0 2.lt+9 .007 
, j 1 i--A---r-;2a13---1l- --z·--o-- 11 0---0- -,-.-~ 6 9--;010 

I 16 A 7.230 6 2 0 11 0 0 7.211 .009 
~ 1 30 GP 9,047 16 2 0 2 -26 0 A.993 .017 

1 
ShOT DAY DATE ORIGIN TI ME ERR ORS CORRECTIONS 

8 152 l· 6.197 3 21 30 o.o oo 2 5 2 4 -35 
A(.L -IN ï-ls--·-- ····------·--·--·--·- - ···-··· 
0 

f..RRORS ~ 
1 

T INSi AHR. TI ME ERfWf<S COPRt:CTIONS TRAVEL TI~'E .. ;-
j• - A··· ---2 . 4 11-----4---- -z--0 - 34----0--0- 2; -'+20---. 007- ---------- --- - ------- -
60 A 6.49 1 4 2 0 34 0 0 6.494 ,007 
60 BP 6.530 4 2 0 2 -6 0 6.503 . 007 
SHOT DAY nATE CRIGI N TTMF -- ERRORS CORRECTIONS- ALL - Hr-1.fS 

9 2J6 24. 8,1973 21 30 o.noo J 2 o o -35 o 
ST INSf AkM,TIME ERR OR S COPRECT[ONS TPJ ~L TIME •/- ERRORS 

- 52- BP - - 2.199----2-·-s ··-·r -··--z ---=2s-·--·o- -z-.1 1· 1--. 0 01-----
I 54 A 2.424 4 5 3 ?9 o o 2 . 418 .o oa 

~ i 56 A ?..974 4 5 3 29 0 0 2.968 , 008 
1 60 A 6.soo -·- 4 5 · 3 29 -- o - o f>, l,94 ·- .0 08 ·----
l 62 BP 1.a5 0 4 s 3 2 -22 o 1.795 .oü8 

$ J 64 A 9,68 7 6 5 3 29 0 0 9. 60 1 .009 
t--74- ep- - 2.211-----1+--s---:3--2--Js--o--~. 149- -;-ooa --------------------
! 76 BP 4,546 4 5 J 2 -34 0 4.479 , 008 

~ : 16 A 7,217 8 5 3 29 0 0 7.211 .Oll 
: 21 A 11.356 . - 8 5 J 29- 0 0 11,350 ,011 - ··- -- -------· 
i 30 BP 9,0JO 16 5 3 2 -5 0 ~.9 9 2 ,017 

~ ' SHOT OAY DATE ORIGIN TI ME ERRORS COR RE CTI ONS ALL IN ~S !-1 o 3 0 6- -2~ 1 I .""197a--- s---o-- --o .-rroo--:J ---2--· o - 1<+---35 ----0 ·----------------
l sr INST l.HR,TI ME ERHORS CORRECT(ONS TRAVEL TIME •/- ERRORS 

® • 50 BP 4,b67 4 5 3 2 · 17 0 4,831 . 008 
Î 52 BP ~.l8R 2 5 3 2 -27 0 2,142 , 007 
! 54 A 2,403 4 5 3 0 42 0 2.424 ,008 

-@ l 56 A ?.,949 4 s 3 o 42 o 2.970 .ooa r-53 - sp-- 4 ,437---4 --- - 5 · --3 ·---2 - ;;2a---u--4-;390--;008 ---

I 60 A 6.472 4 s J o 42 o A.4QJ .ooa 
© 62 SP 7,l.lt;2 8 5 3 2 -21 0 7,802 ,Oll l 64 A 9,670 8 5 3 0 42 0 9.691 · .011 

1 74 BP 2.192 4 s 3 ~ -22 o 2.151 .ooa 
c \ 76 BP 4.521 4 s J 2 -24 o '• ·478 .ooa -· -u-· .A --T.252 ----16 -- - S- ---:3 - - 0---42--0- 7. 21r- ~ 017 

16 A 7.211 8 5 3 0 42 0 7.232 ,011 
'l A 11.335 8 5 3 0 42 0 1! .356 .011 
~HOT DAY DAlE ORIGIN TI~E ERRORS CORRECTIONS ALL IN MS 

~.,.-,:-1 - - - - - .... _ ., - .. ---- -----··- - -· - -- --· - .... 
{ 
1 

' 

... 



. . Table 2.3 

1• l - .; ·11 ·r;- -~ -.~ti-:-(, -r'rl _ _ _ ë ~--ù--u·-;-., ;Î .-----:-,·- ·- - ~ -- ... ~l-,·- - --.~- - :.. J _· - _ , _ -·ù. - - - ---------·-- ,......__..__ - - - --- - -- - ---.....:..---

0 I l'l'.:i T AKf< . Tl ri t ER~uRS C01-< '<!:.C TI ONS TRAVEL TI Ill:: +/- ERRORS 
/° so 8P 4. >:\7S 4 s J 2 -1 ~ o 4. h J 2 . oui~ - --- ------------··- ---------
1 52 BP 2,205 2 5 3 2 -34 0 2.140 .~07 
i 54 A 2.424 4 5 J 0 32 0 ?,421 . 008 
: · 56 A 2.970 6 S 3 0 3?. 0 2.969 . 009 
l 60 A 6. 48 9 4 5 3 0 32 0 6. 4R8 , OUB 

~ : 62 flJ.l 1. sso 4 s 3 2 -2s o 1.794 . ooa 

~ r- *·: ~~~ ~: ~z ~ ----- 2 ~----r---r- --~î ---~-z·:~ : ~--:· ~~r- -
® 1 11 A 7. 28n 0 S 3 0 32 U 7. 2115 • 011 

j 16 A 7, 2 23 8 5 3 0 32 o· 7. 222 ,011 . - -·- · · ·- · ·---------- ----- -----·- ---------

! 21 A 11.36 7 8 5 3 0 3 2 n 11. 366 ,011 
@ j __ SH OTlO i\ Y_ - -~A_lf~ --- -- o~~ _l_G_It:J Tl'~!:_ ____ E~~~~~--- - -~ol_;;~~~ICN~~LL _r_r~_M_. s ___ _ 

1 12 _ 78 21 . ~ . 77 9 22 o o.~ no 2 11 o J o ,, 
i ST PIST .A t< R , TI 1-1 E ERHORS CO~RECTI ONS TRAVEL TI ME +/- ERRORS 

Q ! S< BP 2.13 .R 4 5 2 -ln 2 0 2 .139 . 007 
i 5 4 A 2.353 - t1 5 2 50 0 . 0 -- 2,41 8 .. • 00 1 · 
! 56 A 2. 9 10 4 5 2 50 0 0 2.975 . 00 7 

(;} i SS BP 4.375 '• 5 2 -12 . ~ 0 4. :<80 , 00 7 
· t_ oo- A-- 6~437----A--s---z-- s·o---o---o-·· -6";l,9T--.-00 1 

! 6 2 8 P 7, 800 4 5 2 - 12 2 0 7, 8 05 ,0 0 7 
@ 1 64 A 9,610 8 5 2 50 0 0 9 , 675 .OlO 

l 76 BP 4 , 4 71 4 - 5 2 -15 2 - - - 0 4,473 . • Où7 
i 11 A 7, 20 7 8 5 2 50 0 0 7.27 2 , 010 

~ ; l n A 7,1 50 S 5 2 50 0 0 7.?.15 .010 
:--21 -···A--11-,-293 ·- -·e- - ·- 5 ---r ---so -·-0----0·- 11;-353- --:-oTo· 
! 30 eP 8,935 16 5 2 -8 2 0 A.994 .017 

SHO T DAY DATE OR TGI N TI ~E ERRO RS CO RPEC TIO NS .àLL IM MS 
1 3 l 7 9 2 8 • 6 . l 9 7 9 2 2 0 0 • 0 0 0 2 0 . ·- . 0 14 0 . 1) - - - - ·--- ---- - ·-- - ------·- ----· ----

ST I NS T i\ ~R .TI ME . ERRORS CO RRECTI ON S TRAVE L TI ME +/- ERRORS 
~ I 52 BP 2,147 4 5 2 -16 2 0 2 .1 4 7 , 00 7 

f-54 - -A- z-;J5i;-----z.- -s----z:--t-7--o·--o·-- 2-;z; 37---;-o 0 7·-----
I A 2.90A 4 5 2 6 7 0 0 2.9 8 7 .0 01 

@ ! AP 4.39?. t1 5 2 -13 2 0 4. 395 ,007 
! 60 - A 6.ld3 __ _ _ __ 4 -· 5 -- - 2 - f. 7 ___ o·----0 - 6;494 ·-·· . 0 07-· - --·-·----------------·-·------- · 

1 76 8P 4 .482 4 5 2 -15 2 0 4,4 8 3 .0 0 7 
@ l 80 BP ,40 '.. 4 S 2 -13 2 0 ,407 .O O? 

1- s2- aP---;a54 ___ -~-=s--:-:-:-=-2 --_-~TI 2 o--;s59--~o----------



Table 3.1 

0 

SHOT DAY DATE ORIGI N TI Mf ERRORS COR RECTION S All IN MS 
~ 101 280 1.10.1~75 15 16 0.0 00 8 0 0 0 -26 0 

ST PJST ARR. TIME ERRORS CO RR ECT!ONS ___ TRAVEl.: - TIMC +/ -;;,- ERRORS-
56 s 5,878 44 5 0 -33 o 0 S,819 ,045 

€) 1 58 A 4,63R 8 5 5 0 0 0 4,612 ,013 
~o-A---6~M7 ___ ll s- a---o--&~z9--.on ·----------------------

10 A 3, 492 10 5 5 0 0 0 3.4 6 6 ,015 
~ 16 s 2. 861 18 5 0 -126 0 0 2.111 .020 

20 s -8. 103 ·---·· 14 --- 5 ---- o-- .:.93---0----- ·- o·--a ,584 ---~· o 17 _ _ _ ___ __ _ 

30 A l.254 4 5 5 0 0 0 1.228 ,011 
@ SHOT DAY DATE ORIG I N TH1E ERRORS CO RRECT!OMS ALL IN 1-15 

loz - 3 02--2-8 .1o;T916--16- 26--o-.-o-o"o _ _ _ a o 0-0--2··~-~-------------------

ST INST AnR.TIME ERHORS CO RRECTIONS TRAVEL TIM E +/- ERR OR S 
€) Sô BP 4,667 8 5 5 22 -28 0 4,635 .013 

74 BP 8,008 ----- 8--·- 5--- 5 -·-·- 22 - ---0- - --u - ·8;004·- ·- - .-013 
8 S 6,49R 197 5 0 24 0 0 6,496 .1~7 

~ 10 s 3.564 32 5 0 96 0 0 3,634 ,033 
s--?.-. 65R-------z o--4s--o--o·-z--;577--.-oz~---------------------

SHOT DAY DATE ORJGTN T! ME ERRORS CO RRECTION S ALL IN MS 
@ LlOJ 351 16el?..l~76 17 ?6 o.ooo 8 0 0 0 -26 0 

ST I ~ST Ai\R ,TI ME ERRURS ---- " CORRECTimi s---·rRAVEl~-TIMC+I-- ERRORS _____________ ___ _ 

52 s 6,981 22 5 0 12 0 0 ~.969 .0~4 
~ 54 BP 5,875 8 S 5 22 · -10 0 '),861 ,013 

5çgp- s ·.e92 a s 5-n-~2--a-s-;ebb--.013·----------------------

58 s 4,551 76 5 0 i11 -8 0 4.634 .011 
'@ 58 BP 4.600 8 5 5 22 9 0 4,605 ,013 

'~ S A.969 ~A 5 0 -100 -8 8 ~.843 .089 



Table 3.2 

·- .--.J. 60 BP 6.8 33 8 5 S ?2 -4 8 6.833 .013 
0 76 S A.69 5 14 5 0 -70 -8 0 6. 5 91 .01 ·7 

8·-- s - - -6 .63S __ _ 3 é ___ s ___ o -- .:59--0- - -0--,;-;sso--. o:n 
16 BP ?.. 68 3 8 S 5 22 -4 0 2.075 .013 
SHOT DAY DAlE ORI S TN T! ME ER RORS CO RRE CTIO NS 
104 2 ~ 2 30. A.1 9 77 23 30 o . non 2 s s s -26 

-_0 ALL I ~J l~ S 
0 - -- ·-------·------------- -- - -

ST P-JS T AHR . T! ME - ERROR S CORRECTI O~~ S TRAVEL TI ME +/- ER ROR S 
5 2 5 A.9 97 3 20 0 -42 0 0 f,. 934 . 02 2 
5 4 - - A ---- s . a 79 ___ --i-0 -·-4 - - -o--r--o---o-:;- ~-a6 1--. OTT __ _ 
56 BP 5 .842 8 2 4 22 -1 0 S. 84 2 , 012 
sa OP 4,611 s 2 4 22 -1 o 4. 6 11 . 0 12 
6 0 A 6. 871 8 -- - 4 - 0 3 ---- o- -- 0 f,, 853· ---~0 12 - - -----
62 BP 7.74 2 8 2 4 22 -6 0 7.731 . 0 12 
64 A 9,2 06 4 4 0 3 0 0 9.1 8 8 , 00 9 
74· HP --a- ~-0 08 e~---4--,,-~-~o-li ·:1ro3--, 01 2--------------------

76 8 P 6.56 7 8 2 4 22 -6 0 ~. S 62 . 0 12 
11 A J ,579 26 4 0 3 0 0 J.~ 6 1 .02 7 
18 8P 4. 027 - - 8 - -- - z - - -- - 4 22 -- --4 --- -- o -· 4 ~ 024 -----. 0 12 - - ---------
21 A 8 ,375 12 4 0 3 0 0 8 .357 . 0 15 

© SHO T DAY DAT E OR I GI N TIME ER ~~ ORS COR RE CT I ON S ALL I N MS 
-1 os-1~0 - 3 0;--6~ 1 " 7 8--- -;:r-3 0 --0~·0 110 ---z 5 2 T -·.:.3s- · ---u -------- ---- - - ---
sr I NS T AHR .TI ME ERHüR S CORRE CTI ON S TRA VEL TI µE + / - ERHOR S 
52 BP 6 ,98 0 4 2 0 2 -13 -1 6 . 94 0 , 00 7 
54 A 5 . 9 13 - - 4 - 2 0 l 0 0 -- 5 . 88 6 -- , 007 ---·- -- ------ --------------------

Î 56 8P 5 . 8 7 8 4 2 0 2 -12 0 S. 8 40 . 00 7 
~ Ho A 6 , 855 6 2 o l o 2 6 , 830 . oo9 

6sP-·---6~59 2 ---4 ·--2--o--2 -13 i--r,~· ss-4--·;ou 7---------------------

11 A 3.58 2 4 2 0 l 0 2 J. 55 7 , Oü 7 

~ 1 ~~ : ii:~~~ -- : - ~ -- -- ~ -~ -- ~ - -- ~ -~:~~~ ---- : ~~ ~ -------- ---------------·----- -----
1 30 BP 1,25 13 4 2 0 2 -15 l lo21 8 , 007 

(.j 1 'YOT DA Y DAT E ORIGI N T! MF. rnRO l< S CO RRF-: CTI ON S ALL I N MS 
.l6 2Js ·2 J ;-· s ;-1 '11a·---- --z r · 30 - o ; 0 o 0---y-- 2 l o·-;;; 3s---,.,------- ------------

"·"'·- Il ST I NS T At-lR , TI ME ERROR S CORRE CTI ON S TRAVEL TI ME +/- ERR ORS 
,.,, 56 A S, 85 3 4 5 3 16 0 0 5 , 844 ,003 

1 

60 A 6 .840 -- 6 - -- 5 - 3 16 ___ 3 -- o ··-6,834--. 009 · --------
76 BP 6.607 4 5 3 -25 2 2 6.5 6 1 , 008 

----- -·--- -

ffJ 11 A 3,58 1 d 5 3 16 -5 0 J,567 . 0 11 
~u;--A-2 -;-,04--- --4 ---s----3 -- 16--z.---o--2 ~·599--;ooa--- ---- - ------------ -
! 21 A 8 , 36 2 8 5 3 16 5 0 8 .35 8 ,011 

{) 1 30 BP 1.26 3 4 5 3 2 -10 3 1.233 , 008 
j SHO T DA Y DATE OR iG I N TT ~E - -- ERROR S "CQ RK EC TI ONS 
1 107 177 26 . 6 .1 ~ 7 9 23 0 0 . 00 0 2 0 0 23 0 

~j ! ST I NST ARR . TI ME ERr<OR S CORRECTI ONS TRAVEL TI ME +/-
j- 56- A - --5;7 ss-----i.-- - -s --2~2----u--o-?:84-o·---;-00 1 

1

1
• 58 RP 4 . 58 3 6 5 2 -7 2 -2 4.599 , COB 

AL L: I N" MS 
0 

ERR ORS 

© 
1 

62 BP 7,717 4 5 2 -13 2 2 7,736 . 00 7 
1 74 BP a .0 25 · - 4 s - 2 - · 2 --24 · -- o s-.02& --;oor·------ -
·~ 76 BP 6,538 4 5 2 -6 2 -1 n. 55 6 , 007 

~ 11 A 3,513 8 5 2 32 0 0 3, 568 , 01 0 
3 ô--BP ___ r;212---4--- s--2- .-;20--2--r.- T:221--:ïfo7------- - ----------- - -

1 

1 
®i 

1 -- - - --

$ L ________ -----

.... 



Table 4 
' 
i 
\ 

___ _._j _ 

0 

0 ST YR DAY SHOT ST!IRT Ti~E 

768P 77 243 6 . 4.433 -28 22 4.427 .044 CC = .981 
•D __ 7-tiSt' __ 7J3--2..3o __ -9 ____ fi. 4..S_o ____ -fJ!l ___ L-......_ -'9...J.8..1. _____ _ ________________ _ 

1.4 LAGS DT= .023 -.044 = -.021 9 EARLY 

0 
____JJlB..P 78 1 51 7 fl. 775 ~ 2 8 J-2.l ____ .Jl.16~-~C~C~:<~•._9~1~7 ____________ _ 

308P 78 236 9 8.775 -40 2 D.737 
:,:) ~.9_LAG_â__QJ~..15-•.!2!fi.=___._QO~l --~9~-' A.I .. ~~------------------------

0 ----
528P 78 151 7 2.100 .39 2 2.063 ,021 cc = .96l 

--528P :rn 23tl 9 2..JJL!l -60 2 2 ._~4=-----------------------
2.3 LAG S UT= .019 -.0 2 1:: -.002 9 EARLY 

·O 

_ _ 628P---1J3---15J 7 7_ .. B ~0~0 ___ -_1a___ __ 2__Lb_4 ___ _._o_L9 _ _ ~9-~---------
~") 628P 78 23ô 9 7. 800 ~57 2 7.745 

____ __.2~ ..... J___LA_~S___Q T~ _...QJ2_-_.__0~I~q~==--~·~o~o~o.__ _ __,9_~1=A~T~E ________________________ _ 

~" ..., ------
74BP 78 151 1 2.1so -36 2 2.1l6 cc = ,985 
~_e_P _ JJL..___ZJ_1:> ___ _9 ___ 2._~_o -1~ ___ __2___2.~_1 J _____________________ _ 

ZJ -2.0 LAGS or~ - .017 .016~ -.001 9 EARLY 

)_!\._--1.L_l.5_1 __ :-7 6_._2_1_] ___ ---=-1_') __ ~0- - -· 6. 9..Q!) ___ -_,,_o~ __ c..c__;;_. 3~'~---------
& 0A 78 236 9 6.912 -& 0 6.906 

____ - l__._Q___LJ~~= - , Q.!.l.8_~6= - , o 0_2 9__EABL~------------------------

16A 78 151 7 7.166 -19 0 7,147 •1006 cc= .752 
~ _____J_M ___ I.8---2.~-_9_~_7_.J s_<Z_ -6 

-.l LAGS DT= - , 001 , 006= .0 05 

__ L.15,.,_ _____________________ _ 

9 LATE 

-~2~o=A __ 1_a_ __ .l5.l 1 i1.2.56 ____ -.2 __ o __ ~o~ _ _J_L.2.J6~----...J1.o~z.____,c~c--==,___..~1~ak..._ __________ _ 
20A 78 236 9 11.249 -6 0 11.243 

------'L~=-..Jl..O.O~JlJl.l;___.JlQ7 9____1_A u.....----------------------~ 

56A 78 151 7 2,907 •19 0 2. 888 -,009 cc= ·.762 
·__5_6.~A __ ~1~s-~2~i~6..__~9.__ _ _ ~z~·~9-~0~3 ____ -~6.,_ __ ~n~-~.~----------------------

• ·4 LA GS DT~ -.004 .009: . 005 9 LATE 

ii! _b~'•A~-~7~3_--15_ 'b5.9J ___ -0_9 0 9-..51.~2 ___ . _._. 0.12.___CC_>=_8..6J> _ _ . _ _ ________ _ 
., .,... 64A 78 ?.3!> 9 9.590 -6 0 9.58'+ 

-:2 ____ ___;-;:.,o,_!t__l.AG2.___D T = - • 0 0 4 ..__Q.J-2.=_.JLQ_B ___ o~, ~l~A~T~c:--· 
1 1 

.. ~.o 

7 1.968 -19 0 1,949 cc = ,989 9 54A 
s_~A 

78 151 
73 23Q 
•.9 LAGS 

9 IJ96~·--- -6 ___ ~--1..~UL..------------------------
::.. ~ ,, . 

s 

DT = M.oos .013~ .oos 9 LATE 

• .:: __ 60A 7 8.__15_1 7 ____6_..44 3 -19 0 _6_ .. ~2ft ___ ._.QOJt__C:C = , 87_5 
~ 60 A 78 236 9 6.434 -5 0 6,428 

--~• <L__U...G_s_o_ L:;_::.Jl Q8_._QJl_4.;;__~_o_o_4 _ _ 'l_EA~B~i ~Y---------------------__ _ 



Table 5 

.---'-\ 

io 
:t CO R RE: CH.PNS _ _ C.Q~~E. C.L _ ___ CRQ..S.5.. n.C.DRR .._ ________ _ 
\ 

•i 0 ST YR SHOT STMH îIME CLOCKS AP TIME A-8 COEFF. 
! 

74AP 77 242 104 7.933 -27 22 7.928 ,025 
·j @ _ 7A8P_ -1J3_ ..235 __ l.Q.6 ____ J _.95Q ___ -4.9 _ _ ~ __ 7..'X.03~--

cc ::: .955 

g ,4 LAGS OT= .007 -.025= -.018 106 EARL Y 

__ 62HP 
620P 

77 24? lO t+ 7..,6 8 3 -27 2? 1.u.6~.....,; 8"--__ ....... Ql~ 
70 235 106 7.700 -38 2 7.664 

_ _ ___ _._8_LAGS_ Q.1: __ • .0 L4_ -, OlA=-~O 0- - 1-06._EilRL.i.' - ----------------------

Q 300P 
--3 .. QBP 

78 150 105 1.1 s o -42 2 1.110 -.010 cc ::: .972 
78 23.5..,__ _ _._l _,,_06_ _...l.S..Q, ___ -.3.~2--~2---1 .. ~Q _____________________ _ 

-.2 LAGS OT= -.001 .010= .00 9 106 LATE 

---52-8p___J_8...__1SQ___l05 _ _ _ 6.9.QJL __ ~42_.-~'---6.. ... .8..6 .. 0 _ _ ~n..C6 __ c.c_;;.___97....4-. ________ _ 
52BP 78 235 106 6.900 - 48 2 6. 854 

----~1~·~s--.Lt1.G..$ DI= ._on -.006= .001 101, 1 A.T.. . ._'= ________________________ _ 

-------- ---- -
56 B P 78 150 105 5.825 -40 ~ S.787 •.004 CC : 0 927 

_56.A--1...8 __ 2..J5 __ L0_6. _ _ _.J ..._8Q.Q ___ -9 ___ 0---5.._7.9..__ _________ _____________ _ 
'@ .o LAGS DI= .ooo . 004= ,004 106 LATE 

c 

ê 

@ 

0 

-7..68.E____18 _ _l..50. _ L0..5.. __ ...6. .. 55..0 -39. _ _ ~ __ 6......S.~l-3~--•~0 09 __ CC~- : 864. - - - -
758 P 73 235 lOé 6 ,55 0 -48 2 6,504 

_____ ,_-..2._Lè..G_S_.Q..I=.___.._~_QQ9~ . .. Q..0'1 106.._LA..I .__ ____ _______________ ___ _ 

lOA 78 150 105 3. 5 16 -25 0 3,491 cc = .958 
-~-~7~8--2.35 . _ ._0_6 ___ .3........5..23 -1 4 --1..0A o -3 .. .. s ..... 0'"'9 ___ . _ ___ _ ____________ _ 

-.9 LA C: DT; •!OO B ,018= ,010 106 LATE 

~A 7B 15...0 
l6A 78 235 

------=·~..l__L&G S 

l 05 2 0..54 -2 s ·a -2...,~"~2~9 ___ -~.Jl...2..':t..__c.c_=~·'-'7->-6,_.2~-----------
106 2,658 -5 0 2.653 
D T = - ..J)..11.S___._Q.29 = .0]9 _]__o..6...__L;lu~'-------------------------

~ 20A 78 150 105 8,360 -25 0 8.335 -.015 cc = .975 
--~._ _ _,_,_,_ _ _,_~ 78 21 5--1..Q...6 

.2 LAG S DT= 

78 1~_05 

78 23 5 106 
5 1 AGS QI= 1Z _____ _.... 

11 

·-:-010 _ ___ _ ___ _ 
9 60A 7A 

78 s --6.0..A __ ,_,,__ 
01 

.; 
-1.l 

150 105 
2..3_5 _ _ l.Q6 
LAGS DT= 

.002 

• Q !) !t 

-.009 

8 .15't -fi 0 0 .. ...3-
.015= • 017 106 LATE 

9 ........ 12..6 -25 9 .. . . Bl 
9.llo -5 0 2.111 

,_9....l...O..:..___,_QJ_fl__LO..fi_. 

f.. T/5 -25 0 6.750 cc = .852 
6..JJJ4 -6._ _ _JL.._6_.](,8 

.018:: .009 106 LATE 

----------------------------------------------------~-5 ()4 _____________________________________ ______________ _ 
3 



Table 6.1 
. i 

l 
- .... ....L 

~ 

=-
;.:>-

9' 

-
"' 

,.. 

1 

ST 

5 83 P 
5 8(~P 

CO RQEC T! ONS CORR~CT 
YI? DAY SHOT STi! RT fI '°'E CL OC KS AP TI ME 

77 ?.43 6 4.283 -28 22 4.277 
73 1 06 10 6.300 - 49 2 4.253 

-----. '• CA"Gs- --o r=--;ini-s- ..; -;u 24 =-,;-;o rs--ro- - r-A f'CY 

5 28P 7 8 300 10 2.100 -48 2 2.054 
528P 7 8 306 11 ?. • 1c 0 -67 2 2.035 

2. '• -· LAGS . DT:: • 020 -.019= . 00 1 11 LATE 

CROSS-r.onrc 
A-A COF..l='F • 

.024 cc = ,961 

.019 cc = .291 

1--628 P-------r 8 23·5 9 ---,.-i:ro u---;;. 5 I 2 r;tr.5---.~-ITTS--CC-=----;978'" 

628P 78 300 l 0 1. aoo -42 2 7,760 
·1.8 L~ GS DT= -,015 .015= -.ooo 10 EARL Y 

··-···-·---- ·- -· ·-- · ---- - -- - - . 

1 ,_ 
l 

1 

?3P 78 23& 9 7 ,AOO -57 2 7.745 .OOl Cî. = ,98 8 
o2flP- r'8 _ __ T0~1·~--i.EfTV---~:;-~~----r;-r·~------- -------·--- - -

, 2 LAGS DT= .0 0 1 -. 001= . OOC 11 LATE 

l ·-
! 

628P 7 8 306 10 7,8 00 -42 2 l.7AO 
628P 7 q 306 11 7.80 0 -58 2 7,744 

.016 cc = , 963 

.2;u-~s--o~-01-7--=-;-cr1-6-=-;1ro--i---rr-01~--------------------------

74 8P - 78 - - ?.36 - - - 9 ?.200 -70 ·- 2 - 2,132 · - - --.ù21 - -· cc = .9 65 
748P 78 J 06 10 2.200 -43 2 2.159 

-3.4 LAGS DT= -. 0?8 , 027:: -,001 !O EARLY 
~ j 
• l 768P 78 236 9 4,~50 -69 2 4.383 -,024 cc = .966 

[

l6 BP-- 78 - 3 06 _ _ __ 1o ··--- _4,450 -'•5 
-3.0 L ~GS DT= -.02~ . 024= -.001 

--- -------------- --- -

- -2 --- ·- 4 • 4 () 7-- --- - ··- .. ·-- - - -.. - -
10 U-RL'f 

! 768F 78 2~6 9 4.4SO -69 

J · ·- -?.~'!.~-- - 1~s-~~~s - oi! ~; 004 
4 ·~;~5= . o~~ 4 · 11 

J . 

2 4,38 3 
~ 4,388 

LA TE - - -- -

-.oos cc = .983 

:-- - -,i:;gp---·- rn---:rr.o---rcr- ·--4-,-,1sa - - - -.,ô 5 -----z--- -4,4C7---·-;-01~c-=:--;996----------

l 768P 78 306 11 4, 4 50 -64 2 4.388 · . 
l 2.5 LOGS DT= .021 -,019= ,002 . 11 L~TE ' - - . - - - -- ---·-- . ·------- ·------- ... 

! 
l__SO BP 78 306 10 4,600 -38 ? 4,564 

sosr---1a--305--1~--z.-; 60 -z.-4~5---~2 ·- 4-;ssr--------------- ------- ----
,007 cc = . 996 

• 9 LAGS DT= .o nR -.007= .001 11 LATE 

~-- "1"-: 



Table 6.2 

~ 
lOA 78 2 36 9 ~.912 -n 0 6,9 06 -.013 cc = .785 

-~ lOA 7~ 306 10 ~.8 9 8 21 0 6, 9 l9 
----_-_ .,.,..u _._.,L....,P.~Gs-1.JT::: - • 000 ---~ 0 l ]~Gf'.3 ---ra- LATE:. - --- - -----------------

_;,o·_ 
lOA n --· 23 & · 9 - · ···· f..912 -6 - - o· ---6.906 -.o 17 cc = - .603 - ..... - - - .. -- -· --· --
lOA 78 306 11 ~ .9 2'• -1 0 6 .923 

-.6 l_A GS DT= .• • 0 05 • o l ·r= .012 11 LAT[ 

1-
lOA 78 306 10 1). 8 98 21 0 6.9[9 -.004 cc = .598 

- · 1 O.'\ -- - 7 ;>, --30$ -- 11 
- . . -~· -· 

6 . 9;:4 -1 0 
--- 6. 92 3 

.. . --- -· ~ -- -- - --

1 
-.6 LAGS DT: -.o os .004= -.0 0 1 l l EARL Y 

l 

l6A 7 P, 2Jb 9 7.159 -6 0 7 .153 -.013 cc = .692 
l6A 78 30b 10 7. l 4::i 21 0 7. 166 

. - ·- ..;; 8 ·- LA G S DT::: - . 006 . 0 13= .001 10 LATE -------- · .. . -- ·-

o;-,--,s---;>35---9 ·:i,59 -a 0 7-;1:>3 
16A 78 306 11 7.1 ?~ -1 0 7.173 

-1.7 LAGS DT= -.014 , 020= 0 006 11 LATE 

"'> 1 6 A 7 8 3 0 6 l 0 7 , l t~ S 2 l 0 7. 166 -.007 cc = .e3o 
--r6-_A--73~~a~5--~l l 7. 17 4 - l 0 1.1 7·~----------------------

-1.ù LAGS DT= -,0 09 ·.007: -,002 11 EA RL Y 

2 0A 
2 0;\ 

7B 236 9 11. 2~9 -6 0 11.243 -.014 
78 306 10 11. 216 21 0 11. 257 

------.~us--o '"'-,;.--;;uo z-·.-u l-z.::--;-o rz--- · TCf ·-i:-A-r~----

... . 20A .. - 78 - - ?36 - -- . 9 
20A 78 306 l l 

l • l LÀG" DT= 

?.OA 7 p, 306 10 
· 20A 7 8 - ··- 306 - 11 

l • r. LAGS DT= 

54A 78 2 36 9 
54A 78 3 06 10 

11.249 
11.21>2 

• 0119 -,002:: 

11.236 
l ! • 24 2 

.012 -.016= 

?.345 
2. 3?.4 

-6 --
-1 

.007 

21 
-1 

-.004 

·o·--· · 11. 2 '•3 ----·-;·002 
0 11. 24 1 

11 LATE 

0 11.257 .016 
0 11. 241 -- - - -

11 EA RL Y 

0 2.3 39 -.006 
0 2.3 1; 5 

cc = . 86 3 

-·cc = -.880 -

cc = .922 

cc = ,976 

, ---- - - - -- :3- L .i\GS - DT= - ~003 .oor,= 

-6 
21 

.009 10 . LATE - - ------·----------- ~ -- ···-· --· 

4A 
S4A 

{~6 9 
78 306 11 

.3 LAGS OT:: 

2-;-31+5 
2. J44 

.0 02 . uo ~= 

-6 o-z;-n'J---.;-;1rn~c-::-;9-s-3 

-1 0 2.343 
.006 11 LA1E 

- 54A 78 306 10 2.32'• 21 O 2.345 .002 CC = 0 9&6 

.. - · - - -··-· 

---- .. - - -

---::;[}',.....----~ n--~-;·34·4 2-;3c,-3--·------------- ----- ----

t> ~ ~:1 __ _ ~~~~ - DT::: -.000 -. OO ?.= -.00 2 11 EARL Y . - --- - . -· ... - -- . 

78 236 9 2.903 -6 0 2. 89 7 -.010 cc= .777 
-- 78 306 10 ;>. 81?-.(1 21 0 2.907 

-1. 1 Ll.·us--uT::-:;;-o~ or o = - • ou..--10- E:ARc,,_..-----------------------

56A 78 23 6 9 . -6 0 2.897 -.013 cc= .713 



Table 6.3 

\ . . 

-~""' 

e 

:-o . 

...... 

"!:'.> 

56A 7H 3()6 
-1.'i LA SS 

SM 78 306 
5 6 ~ 78 306 

-.3 U.GS 

601\ 78 ?.36 
60A 78 3:36 

.7 -- LA GS 

---r>CJA--78 
60 1\ 78 

- • I 

23-o 
306 
LAGS 

11 2.911 -1 0 2.910 
OT= -.016 .OlJ= -.003 11 EARLY - --- ------- --------------------·- · 

10 2.B8ti 21 0 2.907 -~ooJ cc = . 872 
11 2.911 -1 n 2.910 

lJT: -. on?. .OOJ= .001 ll LATE 

9 6. 431> -6 0 6.428 · .004 cc= ,931 
10 r,.403 21 n 6.424 

DT:: • Oi'6 -.004-:: .002 10- LA TE ·----·----------------·-

9 6.T+J ':.-----~ O &-;'>ZB ___ " .-uor-CT--;--:-925":' 
11 6 .41 6 -1 0 6,435 

OT = -.o r.6 .001= .0 0 1 l 1 LAT(: 

~ 60A 78 306 10 A. 403 21 0 6.424 -. 011 cc = .979 

-

.,.;;;. 

-

- éo,.A--... 1s---:rcr6---rr n-:-43 .;.~---o-o-;i.·3~---------------------

64A 
64A 

-1. 4 LAGS DT= -. 011 .Oll= -.000 11 EARLY 

78 ëJ6 9 9 ,59 0 -6 o 9. 5e4 
7 8 106 10 9 .571 21 0 9. 592 

-.ooa cc :: .969 

------• .,..-i_-~i:;s--o~ cnro-;cro~cra--i-u-u1t.-------------------------

64A . - ·· 79 ·-· 236-···· 9 9.590 -6 ·-- ---·- o-----9.sa 4-----.. -.01s ---cc = -.982 -·--· --· · ·-- -- - ·--- - ---
64A 7 8 306 11 9. 600 - 1 . 0 9,599 

-.9 LAGS OT~ - .0 08 ,015= , 007 J 1 LATE 
--------------

64A 78 306 10 9.571 21 0 9.592 -.007 cc = 
·--- 64A ____ 7 8 -- 3 06 ____ 11 9 ,600 -1 ---·- - 0 -- 9. 599 ---·· --·---·-

-,9 L~GS DT= -.0 08 .007: -.001 11 EARLY 

------------



~ 

Table 7.1 

·--·· - ·-·. -- ·-- - · ---- ---- Cù ~:-Œl.Tiù /. S - CO R~;:: cr c.-<:oss- .: 0 .... K. 
ST ÜkY SHJf sr"RT T!Hi CLJCK~ BP li ~ E ~-ù (;0::.ff. 

c.EtB~P-~7~6._J.50 s -----52.....3_a;i_ 936.;i__ 22 2....Sl.Q. ___ ..Ji__:LL__J;~_l~------------
56A le JO & 10 2 , dj6 21 U 2.9 07 

-.2 LAGS DT= -.oo ~ -.003= -.007 10 E~RLY 

56 BP 7ô 3 50 · 5 32.~00 ~36d 22 2.910 -.021 cc = .62ô 
_tv:__.~7~9-~t .Lô __ ~ ____ 2......d..6~-----'.._,__ ___ _,._ _ _z_._s3...__ ________________________ _ 

S68F 
56t. 

-1.6 LkG S OT= -. 02é .0 21= -. 005 12 E A~ LY 

7ô 
79 

3so s 52.~o a ~~ ôo 22 2.s10 
179 13 2.~&j a1 o 2.s .. ~ 

• - • 0 3-j cc = • 709 

1------'---'--'-'"'-_....~··.;_s OI= -.JJ.;>....L._...n..3~9~=-~·~·J~1~2~-~1J____l._{,Jj_-___________________________ _ 

56A 
5ôA 

SôA 
5oA 

7 3 _ __ 3 06 _____ 1a __________ 2. a ti& _____ 2 i.. ____ _ ._ o 
7 S 113 12 2.oé6 o5 0 

-2.3 L AÜS DT= -.01 ~ . 024= .OJ5 12 L~T E 

78 306 10 2. ab & 21 o 
7 g ___ 17 9 _____ 13 __ . _____ 2_ . _Cl6 ô _____ 0 t __ ____ Q __ 

-2. 3 LAGS GT= -. o ~o . 042= .022 13 Lkîë 

2 . SG7 
2 . S31 

2.so7 
2 . 9<+'3 

1 
; 7~ 170 i2 2.&&& ô5 a 2.sJ1 

1 

~oA 79 17 9 13 2.66ô cl 0 2.g.,9 
- --- - ______ -:_ , o ___ kfa GS ___ o T .=. __ -:_ . G i.lJ) ___ . _o ld = __ • .J 1<L __ 13 ___ L_t- TE __ . ___ _ 

~e.____]_ 7 2t..3 - _ ô .... !., 33 - 2.3 
7bt3 P 113 3G6 10 ..... 5 0 -.. ~ 

-.1 L.:.GS DT= -.0 02 - • 0 20 = - • ù 2 2 

---· -~ -·- . --~ -- -----
76 &F 77 
76 8F 7 9 

• 0 

7 66? 77 
7 68P 79 

2-.3 
17 8 
L ><GS 

6 :. • it 3 3 -2a 22 4.4 ?. 7 
12 ., • ., DO 0 2 l, ... 0 2 

DT= . OùO -,() 25= - • J 2:; 12 i: ... R.L Y 

6 ..... J3 -28 22 4.'+27 
13 ~ ... oo -1 2 ... ~~1 

-. ù 2 .. cc = • 8 .. 8 -· - -------- ·--~--

- • 0 .. 2 cc = . 822 

-- -- -- .. ---· --- --- - --- ---- - ---·-- ---

-.Oi~ CL = ~928 

.02 5 cc = • 97 9 

.020 

• 7 

2 .. 3 
179 
LAG$ OT= .011 -~~0~2~o~-=---~· ~0~1~S __ ~1~3~~E~~~- K~L ~Y---------------------------

_7ô 8f'-_ .J 8 __ J.QQ_ __ 1_o ___ ~ ....... sG .:-_,._5 _ ___ 2 __ 4.!':! 07 ________ ._005 ___ CC _:' __ • 97_4 ___________ _ -----------
76 9P 7~ 17 0 12 ..... Où 0 2 4.402 

.3 LAGS Oî= . 002 -. Jù 5= -,003 12 EA KLY 

io .. . ~:;o -~s z 4,407 .Où é Ci... = ,97ô 7 o6F 
763t-

78 
79 
1.7 

306 
1/ S 
LAG S 

13 _------~!.,Où _____ -1 ____ ç_ ____ 4. " r. 1 ____ _ _ __ _ _. -·- _ _ ·-- ---· - ----------- __ 
4 

_____ _ 

DT= . 014 -.J Oô = .ù Ob 13 LATE L 
7 ô8-P-----------------------------,-~---.~0-0_1 __ C_C_ = . '301., 

79 17 3 12 ..... o a 0 2 4 ... 02 
76 8P 73 17'3 13 -t ... 0 ù -1 2 4.LtGl 

1 ... L;;GS DT= .011 -. OOl= .010 13 L..:. T ë: . 
.... 



Table 7. 2 

' 
-~ 

C 5-1i!3E:___ll__243 o :t.-2.B ~ - 2.3 22 !t..-2.1_l ___ ~Q2-L___;;_C_'=._t_9_~-~------------

·- ~- '5d BP _:=~-- ~~-1~ -~y-~ - -... ~O-~ ~~~~~:- -~~-~-~ ----~2 · · -2 ~~KL~.25~ 
1 5o6P 77 243 & ~.253 - Zô 22 4.2ï7 • () 2-+ cc 

~ - --' 3 1 ï :J 1 3._ ~ _Zi..lL ___ __ 1 2 4_,_2._;i __ ..._ ____________ _ 

.7 L{..GS DT= .012 -. 02'i= -,ù12 13 E~~LY 

--- --- --··--- ------- ---------·-.&... ----
58 3,:> ÎÏ 243 6 .,. • 26 3 - 23 22 1+ . 211 • 0 24 C(, = • 81:l >t 

5'3A 74 2 0't 3 13.17, - .; 925 0 ~.233 
_1..,;i.;s DI= -. ~..J.2-t= - • Ll.'1 Q___l..AJ.i;._ 

5é5? 79 .l.73 ··- l 2 ___ - --· - ..., • ':i J __________ J . -----· ·- 2 1.;,z:,5 . on i;c = .':338 
5d8P 79 1i"'1 13 ... . 2 ;; 0 1 2 I+. 2::; 3 

1.6 LJ.;G S OI= • a 1 ·t - • 002= • il 12 13 Ll-l TE: 

53 8F 79 17ô 12 .... 250 3 2 4.2 5 5 • Oil 2 GC • è7S 
S:>A 7 1t .. _ 20 .. ____ 3 ____ ___ 13,17 :L ... . .:-3':l25 _______ Q_ ... 2:;3 

-1.1 L~GS OT= -. oo~ - . 002= - . 011 12 L ~I L 

5 aa F 79 11 9 15 "'. 25 J 1 2 4.233 0. 0 ù () cc = • 8-tl 
5 lit. 74 2 0 I+ 3 13.i?o -o 925 0 4 . 253 

- 2 . 7 Lr.GS DT= - . 022 - ù . ooo:o_ : . J2Z 13 L>-- TE -- . --- ·- - - ·-·-···--- - - · ---·· -~- -· .. ·- -- -- - -··----

~ 5 2 ':lF 7ë b1 7 2 . 10 ') - B 2 2. 0 63 • QB cc = • ':l5 .. 1-
~ 2 BP 7S 3n' 1 i) 2.100 - ... () 2 2' oJ5-. . o 

1.1 L{..GS Oï= • 0 ù -j - • oa::;= - • 0 il 0 1il E.:. ;;.;_ y 
a - ----····---- ---- ___________________ __ ___ .. ____ - -- --·. -

----· - -- ·- -- - -- -- .. - ·- - ---- - - ·-

52BF 7é 151 7 2 .10 0 - 33 2 2. 063 • (] 12 cc = • 9~ 7 
0 - ?\')P u. 17 5 1~ 2 . O_? ù 2 _z...J..? 1 

.s <..A GS DT= . coa - . 012= - • 0 i) 4 12 c .. • Fi.L y 

.@ ----- --·- - -- ·----- .. - - ··---- - ---- ·- ---- . - . 
s zap 78 1?1 l 2.100 - 33 2 2.0ô3 .ùlJ GC = . ô14 
52 8P 79 17 '3 13 2 . a:;; J -2 2 2. ii 50 

<;} !...f_GS DI= . 02; -. 013= • a o o 13 L t. T::: 

.., 
52 3P 7i3 3' , 10 ---- -~ • 100 _______ ::_ 1:~ 2 2.051+ • O:J 3 cc = . 91S uo ______ ·----- - ---- - - -----
52 BP 79 17 8 12 2. 0:) 0 -1 2 2 . 0 :,1 

-.2 ._ ,4GS Di= -. OJ1 - . 003= - • 0 0 ... 12 EA~L Y 
6 

528 f.' 7ê 30 6 10 2 .1 00 -43 2 2 . (j 51+ • 0 0 '+ cc = . 882 
Q 5 28P 7 S 17 9 13 2 . 050 -2_ -- 2 2 , O:;O - --- ·- -- -- - . ---- -- ... 

1.4 Li..G S DT= . 011 - • oc-.= . Où7 13 LATC:: 

@ 

52 31-' 79 178 12 l'.. 0 5û -1 2 2. 051 . 00 1 cc - .85 6 
52 BP 79 17 9 13 2 . 0 50 - 2 2 2. 0 '::>O 

~ 1.6 Lt.GS DI_:= • 0 1.3 - • 0 01 = ----· 0 12 13 U.Të -

n Loz_o_f__La.__J,_s-,~1 ___ ~,---~'-·~4._QJJ ___ ~3_ô __ ~ _ _ 7_. [6·· ___ dl_O._:±__Ç_t:. = , 9.::9 ______ _ 
62 8P 78 306 10 7 . SùO - ... z 2 7.?o iJ 

.5 LAGS OT= .a o~ -.u o .. = . aoo 10 LATE: 



1 __ ..... ..J. _ 

Table 7.3 

628F 7d 1 5 1 7 7 . oC J - Jj 2 7.7e 4 • 0 0 '3 cc = .sa 
~ ,-6 Z s_e__________]__g_______i..;-_è ___ 12-___ z_ l3 G ____ _.._ ___ __,_ ___ 7_.J3 :L... 

1 .7 LkGS ù T= . Oùc -. 3G9= -. 003 12 E,.. KL Y 

~ 

-.0 

~ 

~~ 

62SF 
6 2 BP 

3 08P 
3 03P 

30 ElP 
3 Oh 

30 BP 
3 0A 

78 300 1 0 7,dOO -'+2 2 7.7 6 0 .oos 
7 9 1 7 6 12 ï .7 50 3 2 7.7 55 

.2 1 h l~ s ~-~~-~ïl L=__.__O ~' 1 - • O 02 = - • 0 ù ;,____12..____L;_f..!.L_ _____________________________ _ 

ïa ___ 2Jô 
i 9 

• 0 

7é 
74 

-1. 0 

7S 
74 

-

1 7d 
- L1'G:S 

2 36 
2 a ... 
L,..GS 

17 6 
2 0.:. 

g 
1 2 

DT= 

g 
3 

DT = 

12 
3 

- ____ :., , 77:;, ___ __ - ~ù __ -

c . 725 7 
• 0 u ù - • 0 G 3= - • ù 0 3 

b ,/ 75 - 4 3 
-- 17. 6 7 -l ____ - 3 925 

-. u1S • ù03= 

b . 725 
17. 67 1 

- . o a ë.. 

7 

f2 

g 

2 _ - 6 ,7 3 7 
2 

2 
0 

2 
0 

t:. 7 3:. 
Et.f'.L y 

u.T ~ 

6.7 37 
6.7 ... 6 

0 . 7 3't 
o.7 4 6 

-1, g ~ ,..GS __ _ OT= __ - . 01 6 __ • ~12= __ _:- . 0 0_'-! ___ 12 ___ l -' TC: 

. Où3 Cl. = , 9 77 

-. Où-3 cc. = . 930 

-. 01 2 c~ =_ • sa a 

_ 't._L__J_,___2_ 0 -t 3 1 1 .__ 2__1 s - 6 9 2 5 G ~.--2i!~4c__ __ -_.Lj0_2l.__ç_v~- -=-~· --'----"--·~4 ___________ _ 
54A 7 d 3 06 1 0 2 .~z.. 2 1 0 2. 3" 5 

-z.1 LhGS DT = -. üll . 05 1= .0 3 '+ 1 0 LAT C: 

- . , 
;) -IM 74 20 .. 3 11. 2 13 -j 9Z5 0 2. 2 ~4 -.031 cc = . 9 3 0 
_5__J_,J,.__d i l ô 12 ,_~.._.____,.__ _ __.. _ _.._ __ __.2---"---'.2-QJJ __ _ _ ~:L_--~o._ _ __,,,_2~. ~3~2~5 _______________________ _ 

54A 
5 4 A 

S'tA 
_5 4A.__ ---

• 0 L ~GS DT= . OOO , 031 = . 031 12 LA T ~ 

------------- ------- #·-· -------- -- ~··-----·----

3 
13 

11. 21'3 
2 . 2Sf: 

0 
() 

2. 2 3'+ 
2 . 33 7 

7 o __ 3 a& ___ 1 o ___ _ _____ 2 . JZ'+ _____ 2 1 ______ o _ __ 2. 3.,5 __ 

7 9 1 76 12 2 . 2o0 o5 0 2. 32 5 
2 , 3 Lk GS DT= . 0 1g - . ù20= -. ~01 12 E AK ~Y 

7d 3 0ô 1 0 2 . 32~ 21 0 2. 345 

- • 0 .. 3 cc = . 91 5 

.020 

, O 0 a Cl- =. • 9 7 2 
7 9 .. __ 1i"3 __ _ 13 __ __z . 2;-é _____ o_1 _____ 11 _ ___ _ 2 . 3.S7 ______ - --- --- ---- -- ------·---------------
2 .1 l hG5 DT= .01 7 -. GG6= , Q09 13 L A T ~ 

54A 79 178 12 2 . 26G o5 0 2. 325 -. 0 12 Cv = . 9d6 
S ~A 7S 179 1 3 2. 25é bl 0 2 .33 ! 

~ --- _______ _.::_ . 2____LAG5 __ DT= - (l oz_. ù12_=.__._o 1Jl_ __ l_3_ L_:. T_E -- - ---------- ----- ------- ----------------

6_011~-~z~4._______.2._,.,o.L ___ ~3'---__ 1._2.w-,_3_2-J, _ _ _ -__,,:;'""'9"--'3"'~- ____ _,,_o _ _ ___,,6"--'''---.. "---'1..__7,__ ___ -_,_. __,,o""ù_,_7 _ ___,c'"".:.'---'"-'"--'a""'1"'--=-1 ___________ _ 
6 0A 7~ 3 06 10 b ,~ 03 2 1 0 é . 424 

• 6 L>'GS DT= . Oü5 . 00 7 = , J 1 2 10 LATé 

o OA - - 3 ___ .1 3 . 3~L - - 0 - -. 0 2& cc = . 833 



Table 7. 4 

60A 79 1 73 13 o . 352 e l ù b . ... 43 
~----- ::_. 1 L A G.:i__ll l:: - • 0 ~ c , J)-2..6.=___.Jl.2.t.---13 L t. IC: 

ôOA 
oOA 

60A 
6 DA 

6 Ot. 

7o ____ 306 ·-- l'J ___ ___ _ t_ , _.,o ~~ -- ______ 21 __ 
19 llô 12 b , 363 o::> 
-.1 ~AG5 OT= -.001 .0 04= .a o 3 

78 
79 -. () 
7'3 

3ù6 
17 9 
LAGS 

17 8 

1'J 
13 

DT= -. GOS 

6.403 21 
t:: . 3 u2 . ______ bl 

. 013= . ùl'-

t , J S J 

-- . 0 --- - 6 .... 2 ' t 
0 6.-.2ô 

12 LMT ë: 

0 Ei.424 
ù b. 443 

13 L;. TE 

0 E.. 42ii 
oOA 79 17S 13 b .3 62 01 o ô.443 

.. -.5_. i..i.G S __ OT= .-. OO't_ •_Q15= __ ,_iJ_l1 _____ 13 _ _ ;.Jë: 

11 z..,3 o ~.J 9 7 -1 2 0 g . 5 t!.3 
7~ 306 lD s . s 11 21 (i " . :3 9 2 
-.6 L ~GS Cl= -, OQS . 007= . 002 10 L.:.Të: 

o 4 A 17 243 6 ~ . s~7 -12 o 9 . 5o5 

- • 0 l) ... cc = • 97 2 . 

- • 01 9 cc = .97 2 

-.01 5 C1.. = • 9 o5 

- • 0 J.7 CG = • '3~o~O _ ___________ _ 

o. ooo Gv = • 919 
~-><.:==---·~i,,__~---~2 · ~~-------"0~5'-----~ù.___--"~~·~5~6~5-----------------------~ 

-.o ~~GS OT= -. ooo o . ooo= -. OOJ 1 2 EARL Y 

64A 77 243 ô 9 . 5~ 7 -12 
64A 79 179 13 9.::>09 ~1 

----- · ~--L_i:,_Q,i ___ Q T = ___.__G Q..2__._0 0 5 = • 0 1 0 

6 4A 
6:.+A 

78 
79 

.5 

7ô 
n 
1.1 

306 
178 
LAGS 

305 
179 
LAGS 

10 _____ 9 . 371 _ ______ 21 

12 
Oï= 

10 
13 

Oï= 

S . :320 c ::> 
. 004 -. 00 7= -.ù 03 

S , 571 21 
:;:.::>G9 _____ o l 

.010 -.a o2= .o oo 

0 9 . 5o5 - • 0 J5 
0 9 . ~30 

13 L.4Të: 

12 

- 13 

0 9 . 592 ,007 
0 9 . 5 65 

E;,1'1. y 

0 9 . 5 92 •O O 2 
li __ 9.S~O -------- -- _ 

LATE: 

64A 7 9 178 12 3.S2J b5 0 S. 565 -.O ù5 
6~A 79 179 13 S . 5G9 ~1 0 9.5 90 

___ __________ • o __ Li:-Gs __ __o T :: ___ • o_o s __ ._0_05__= __ ~0_1 o ___ 13 _ u._T ë: _____________ __ _ _ 

C\.. = .9 5 0 

cc = . 9J<:i 

CG = . 322 

cc = • 939 

_ A 
20A 

77 2 43 6 u ·-~--------1.Z._ 0 1 L...<:_<;_9. _ _ ___::_._Q_QQ_____ç_Ç.._:_._V,,~5 _ __________ _ 
7d 3G6 10 11.2 36 21 0 11. 257 . 
-.6 l~GS DT= -.O JS ,00 3= . 003 10 LATê 

20A 77 243 11. 2ô1 -12 0 11. 2 4'3 - • 0 i) 3 
fa ___ l_:i ____ l. ~ï ~B __ ,LL_ 11.1_0 7 O::> 

-.s LAGS 01= -.o o~ .O G3= -. 00 1 
0 11. 2__2_2 -----

12 E:Ar.(L l' 

- -
20A 77 243 6 11 . 261 -12 0 11.2 4~ -.01 4 
20A 79 17 9 13 11.13 2 ol ù 11 . 2bJ 

~------=-....9 u:. G S ü ï :: - • G 0 7 • 0 14 = ~·,_,0,_,0,_,7'----~13 L A_T ë: - ----- -

20A 
20A 

7 e 
7 9 

JC5 
17d 

10 
12 

11. 230 
11. 1'57 

21 
o:; 

û 
ù 

11. 2 S7 
11. 252 

.OJ5 

cc ::; . 83i. 

cc = d.3 6 

. 920 



Table 7. 5 

l 

. i _.:.....t . "'\ . \. 

--~· 

2JA 
20A 

2 0A 
ZO A 

.o LhGs DT= .ooa -.oos= -.aos 

7d 30ô 10 11 . 230 21 
ï9 ... 17 3 - · ·- 13 ... 11.182. ____ ol 
-.3 L~GS DT= -.O ù 3 , QOé = . Où3 

12 EARLY 

0 11. 257 
0 11. 2 o.5 

13 Lf, TE 

7 9 173 12 11,1 3 7 OJ 0 11,2?2 
7 9 119 t.5 11.162 o l 0 11. 2o 3 
-.3 l.. ;. Gs __ DT= .= . 003 _ . 0 11 = _ .00 6 ______ 13 __ LAT ë 

- • 006 

- • 011 cc .aoo 

OA _ _ ~7~7 _ _ 2_'L3 ~a ___ ..,,.b~-~~~t~ï'--___ -_._1z_____o __ ~ô_._9_0_~5 ___ -~._0_1.!t _ _ ç_~_Zi.6 ____ _ _ 
10 A 7o 306 10 t . èSt 21 0 é.~19 

-1,5 L.:..GS DT= -.01..s . 01i.= • 0 0 1 10 Li.T E 

!ùA 77 2 ~ 3 o 6 . ~1 7 -12 0 é, 9 C3 , Où 1 cc = .675 
.__._1 ~0=~--~7..s____i 7o i c .ê 39 s5 G Q..!..'2]~~- -------------------------

10 A 
1 or, 

-.2 L ~~~ OT= -.O J1 -.O ùl= -.ù 02 12 E.<. f<. LY 

77 2~3 é o , 317 -12 0 6.905 
79 17 ~ 13 t , jJt ol ~ é.S17 

-.012 c c = . 630 

,__ _ ___ -_ . ...:t__LiJi.5c__~U~T~=:__-_•~o~ù,,_,,,_3_i• ~ù~1~2~=-~·~o~o~9,__ _ _;,.;l3,,__,,_L ~A~T.~~~--------------------------

1 DA 
10A 

10A 
.. 1 OA 

lù A 
10A 

1 6A 
1 6A 

7o 306 10 
79 1ïô 12 
1.1 U.GS OT= 

b . 5 ~ ~------ 21 . -··- ·- O ____ .é, 'H 9 
c . o39 o5 0 6,904 

. 010 - . ù15= -.J05 12 Ek R~ Y 

ï8 306 10 o , 898 21 0 6 .919 

.015 cc = .7 2 3 

• 0 ù 2 cc = • 5 77 
_ 79 ___ 1z 9 __ 13 _ _: __ E: ._ .,3 6 _ _ __ 01 _____ _ 0 ____ . _b . 917 _ ---· -·---· __ . ------ ___ ___ -- - ------

1. o Lh GS DT= . oco -. D02 = . DOô 13 L~ T E 

79 17 8 12 c.63~ 65 0 b . 90~ -.013 CC= .7 j2 
1~ 17 9 13 ~ .o3ô ol 0 b.917 
-. 3 __ Li.GS_ .Ciî_=_ -:_._O 0 2 __ o.0.1.3_;:__ _ , 0_1 l _ t,3_ L,_;. T:: _____ ------ - _ ------- ___ .. - --------- _ --- · · __ ------ - - ----

76 1s1 7 1.1 60 -19 0 7.~·~1~~'~7 ____ -~·~0~1~~~· -~C~C,_=-~· ~7 ~J =2 _________ ___ _ 
7ô 30 6 lù 7.1 ~5 2 1 Q 7 .160 
-.6 LAGS DT= -.O ùS . 019= . 014 10 L ~Të. 

---·--·-·------- ---·-- - --·- --------- -- -·- - ·---·---·-- -- - --------·----·-· 
1 6A 
1 6A 

7b 1 5 1 7 7.1 66 -1 9 
79 17 3 12 7,0 9 2 O J 

.2 ~~ GS OT= . 00 1 . 010= .011 
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• . . Table 8.1 

r 
~ 1 ~ O ~Kê:~Tlü~S 

1 ST ~R. ùi.Y . SHOT sT;;-.{T Thlë c ... 0.:.t<j aP 
CG kRë. CT 

T li1ë. 
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A-d COC. Ff, 
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S&A 7o 235 1 ù6 5 ,600 -~ 0 5.7 S1 
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16 BP 
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- • OO c cc = • 531 

1

-_ --·---- _-_1. & _ _ L;. GS __ DI_:= _ _:_._û 15_. , Q_0_8_7 __ ..:_• Q.O 7 _____ 107 EA R. LY _ - ·- - --- --·-- ·- - --·----- _ ----------· - ----- ·-- -------

!-..-.L.bBP 77 2~2 l a,. 6 ._5 OO - 27 22 6 .~5 - , OO S CL. = .._1i5i ________________ _ 
1 76 6P 7 8 23 ~ l G? b . 5 5 ù -~j 2 6. ~û ~ 
j -.5 LhGS DT= - . 0 09 . 009 = , 000 106 LATë: 
l -- - -- ··-···-----------------------------------·--·----- - -- ------ ·---- - -·-- - -- - ----·------ - ·-·---------·----

! 7 68P 77 2,2 1 G~ t . :-;Où -27 22 6.4 95 -.023 c~ = • 960 
_I _l.fi..8P 79 177 1 O7 t ,.i...Q__Q 1 o 2 f: . ;; 1 d ___________ ________________ _ 

' -2. 0 LhGS OT= -.033 .0 23= -.010 107 Ek~L Y 

~ ·7f,5p-·-75·--235 ___ 1 o_o ______ ô: s;;o - ... 6 2 -- 6-:s~--- -=.-. ôi~ ------cc- ;,- : sdï ______ ---·--------·---·---·----
7 osP 79 177 1 07 6 . soo 10 z 6.510 

- 2 . '-j U,GS DI= -.024 , 01~= -. O~G~-~•~· o~7~~EARL Y 

62 BP _ _ ._77 __ 24 L--1D ; ___ __J_, 6.o3 _____ .::.2 7 ____ 22 ____ 7. 670 _____ ._o1 -+ _ _ .• ci:. ..:: .. • 938 ____________________ _ 
62SP 78 235 1 0ô 7.70 0 -3~ 2 7.66~ 

62 BP 
. 62 éP 

t>2 8P 
ô28P 

-.... -~ . 

1 
; · 

l 
j 

. 6 LAGS Di= .01 ~ -.01 .. = -.oo~ 1J6 EkRLY 

ï7 2 .. 2 10 4 7.683 -27 22 7.678 
7·9 177 1 0 7'. _ __ __ _ J .& :;tJ ----- -· lJ_ - -- è. 7,bc 9 
-.3 lhG5 Of= - • 0 o .. -. 009= - • G 13 107 Ekf<.L. Y 

7o 235 1 0b io7Ùù -J 6 2 7.&v :+ 
79 177 1 0 7 7. é<;O 17 2 7.66'3 

-2. 2 Li.GS C..T= - . 010 • t) 05 = - • 0 13 107 EARL Y ·. 

.on cc = .853 

----~---- ----- ····--·-- - ----- ------·- ---- -~ -- -

- .oos CC = .87o 



• 
Table 8.2 
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APPENDICES 

A Coordinates of all recording stations 

' B Distances and azimuths from shot point La Pocatiere to stations 

C Distances and azimuths from shot point St, JerÔme to stations. 
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APPENDIX A 

STATION COORDINATES 

STATION LATITUDE LONGITUDE 
NO. N w 

r 10 47.,2460 -70.1930 
1 l 47.2430 -10.1q10 
12 t.+7.3200 -10.1200 
16 47.4680 -10.0100 
18 47.5190 -69.8640 
20 47.7060 -69.6900 
21 47.,7040 -69e6900 
22 47.9880 -69.4270 
30 47.,3360 -f-9 e 94·10 
50 4 7. IllQ_O -70.7410 
52 47.4270 -70.5?.00 
54 47.4570 -70.4130 
56 47.5500 -70.,3270 
Sd 47.52so -70.2130 
60 47cA920 -70.,0930 
62 47.7520 -7 0.0090 
64 47.,8270 -69. 8 ql0 
66 4e.01s o -69e819Q 
68 48.21 60 -69.6820 
74 47.63J(J -70.4610 
76 47.6430 - 70.2410 

80 OO 47.,Sl SO -70e5490 
A2 01 47.,57 80 · ~70.576 0 

1 47 .. 5098 -70.3400 
8 47e5 r,J5 -70.3847 

T 2 47.,6543 -70.1802 
T 3 47.6 823 -70el39Cl 
T 5 47.7112 -70.0618 
T 6 47.7342 -7000293 

I 



APPENDIX B 

DISTANCES AND AZIMUTHS 

FROM LA POCATIERE TO STATIONS 

f ---- -

STN. NO. OIST AZ(EPl AZ(ST> - -KM 

10 .162 ?30.01 4 9.87 17.98 
l l .166 229.82 49068 . 18 .42 
12 • 080 247.96 6 7.88 8.88 
16 • 1 18 .40 180 .40 13.13 
18 • 196 Jo.53 210.64 21.84 
20 ,,I+ 1 7 ·--·--- 3lo31-.- -·----- 2} 1 • 55 _ 46.42 
21 .416 31.46 211.69 46.23 
22 .7~i 31. S2 2ll.95 83.47 
30 Q::>Q 1061133 2 8 6.38 c; .5_3_ 
50 .659 31}.70 131.17 71.30 
52 .3S4 282.75 102 .38 39.39 
54 ,293 29}.56 111.27 ._ 32.60 
56 .2 93 313.15 132.q2 32.61 
58 .. 222 32?.03 141.89 24.72 
60 • 34' JS0.83 170.77 38 .. 55 
62 .402 .21 180.21 44.73 
64 .4P4 9.63 189 .72 53.84 
6 :', c67 8 ---· ~-- l0.97 191.12 75.39 
68 .895 14.25 194 .49 99047 
74 ~416 313.03 132.70 46.28 
76 .332 332.09 15 1.,92 JA.92 

80 OO .4ül 294.53 11 4 .13 44.56 
82 01 .446 300.97 12 0 .56 49.59 

1 - -- - . .275 30c:; .. ., ~_ --·---- 12 5 .49 30.53 
8 .331 310.26 129 .99 36s86 

î 2 .325 339.44 159.31 3~.17 
T 3 .344 345.35 165 .?5 3R,22 
T 5 .363 354.60 174. 56 40.37 
T 6 .385 358.18 17 8 .17 42.77 

I 



APPENDIX C 

DISTANCES AND AZIMUTHS 

FROM ST. J EROME MINE TO STATIONS 

STN. NO. OIST AZCEP) AZCSTl KM ..... ___ ,. __ . - ·-- -
10 .379 1~9.30 319.,57 42.18 
11 .380 139.91 320.17 42.24 
12 .3b5 125.72 306.04 40.63 
16 .376 99.9} 280.31 41.82 
lA 0 409 91.58 272.09 52.18 
20 .611 73.31 253.95 67.90 - . - .... -.. 

21 .610 73 .. 49 254. 13 67,84 
22 .887 58.77 239.61 98,62 
JI) .462 1 1 5~ ____ _(_,35 . 6 !_ Sl o39 
50 .281 :333.69 153 .. 55 31.30 
52 • 110 167.14 347.16 12.21 
54 .124 12R.41 3 08.52 13,77 
56 .156 84 .02 264. 19 17.34 
58 .,233 92009 272 .14 2s .a·r 
60 .3Sl 6).05 243.39 39.0 2 
62 .429 59 .. 27 239 . 67 47.75 
64 .5J7 5f-o63 237.12 59066 
66 • 672 45.66 226.~0 7f,.94 
68 .901 40.'+5 221.09 100.19 
7': .11 8 32 .. 96 213.03 13013 
76 .240 6?.80 243.03 26e63 

80 OO .020 165.99 345.99 ?.18 
82 01 e04b 342090 162.89 So 12 

1 • l l~8 9903 1 279.47 16.50 
8 .120 75.,67 255.79 13.31 

T 2 .2tn 64. St~ 244.81 31«!29 
T 3 • 31 f:3 6?..06 242e36 35.39 
T 5 .,318 6 J. 88 242\)24 42.08 
T 6 e409 60.46 240.84 45~44 
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