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A DEPTH-DURATION-FREQUENCY DIAGRAM FOR 

POINT RAINFALL IN SOUTHERN AFRICA 

INTRODUCTION 

An essential prerequisite to the solution of many engineering 

problems is a knowledge of the rates of precipitation correspond

ing to a range of durations and return periods. In Southern 

Africa, however, as in many other regions, the sample observations 

from which extrapolations have to be made are sparse and few of 

the autographic stations in operation have long records. 

In 1974 the Weather Bureau published the results of extreme value 

analyses of rainfall intensity records longer than ten years up to 

1972 af-77--)tations in Southern Africa. This publication (WB36) 1 

contains--niaximum 15-, 30-, 45-, 60-minute and 24-hour falls ex

perienced, and expected falls for these durations, for 25-, 50-

and 100-year return periods in each month of the 

4 <\weather 

\-/extreme 
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Bureau has since produced an addendum to 

rainfalls analysed on an annual basis). 

year. (The 

WB36 containing 

No attempt was 
,___._."- --·-

made, however, to formulate a basis for extrapolation of the re-

sults beyond the localities of the observation stations. 

More up-to-date than WB36 is Department of Water Affairs Technical 

Note 2 , prepared by P. Adamson. This publication, however, still 

lacks a basis for extrapolation beyond the immediate locations of 

the autographic gauges. 

A recent paper by Van Heerden' contains an analysis of the results 

presented in the addendum to WB36 (i.e. annual extremes). Van 

Heerden has grouped the stations under a number of sets and produced 

intensity-duration-frequency curves for each set. The main drawback 

to this approach is that it is left to the experience of the user 

-· _J 
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to select the set of curves relevant to his problem point. 

Figure C2 in Hydrological Research Unit Report 1/72" th.E!rE!fore 

i:~rr:~~i:i,e~d~ the S?~e non-subjective basis for estimating, for a give!l 

1:"':~urn period, the maximum depth of precipitation likely to ac

cumulate over a given period (duration) anywhere in South Africa. 
""'"'"•-·--~-'''" " '"'''~ 

Figure C2 of 1/72, based on analyses at the mere handful of gaui'fes 

suitable for analyses at the time of study, has some shortcomings 

and it has long been felt within the Hydrological Research Unit 

that this co-axial diagram should be revised especially now 

that many more records are available. This has now been accomp

lished and the results are summarized in the co-axial diagram 

Figure 4. 

It will be noted that Figure 4 differs somewhat from Figure C2 of 

1/72. Although, as before, the intensities of given duration and 

return period were strongly correlated with local mean annual pre

cipitation (MAP), the previously encountered differences from 

summer to winter to year-round rainfall· regions did not show up in 

the re-analysis; instead, there appeared to be a clear distinction 

between coastal and inland regions. The parameters that ,provide 

the basis for extrapolation are therefore MAP and locality (coastal 

SEMI-PROCESSED DATA 

The Weather Bureau provided data from the autographic rainfall 

stations listed in Table 1. These are located as shown on Figure 1. 

The data take the form of maxima for durations of 15-, 30-, 45-, 

60- and 1440-minutes in each month of each year of record. Annual 

maxima were abstracted for each year and these data are listed in 

the Appendix. 

In processing the autographic charts the analysts at the Weather 

Bureau divided the time scale according to clock quarter-hours. It 

follows that the abstracted maxima listed in Appendix 1 are not 

necessarily 15-, 45-, 60- and 1440-minute maxima because the clock 

quarter-hours intersect the charted precipitation randomly and thus 

inevitably result in underestimates of the maximum intensities. 

" \\ It is .P?~ss ible, however, to make a blanket adjustment to overcome 

\.this difficulty, as suggested by Herschf ield 5 
• 
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It is important to recognise, too, that for a given month or year 

a short-duration maximum (say the 15-minute maximum) will not 

necessarily occur within the same storm event as that which displays 

a longer duration maximum (say the 60-minute maximum). 

Furthermore, in abstracting the values for analysis, there are two 

principal approaches: (a) recognition of all independent values 

above a given threshold regardless of how many such values occur in 

a single year (partial duration series) and (b) recognition of only 

one maximum for each year of record (annual series). For the current 

study the latter basis has been accepted. 

ANALYTICAL PROCEDURES 

The probability density function (p.d.f.) of the Gumbel distribution 

is given by: 

p (x) = c 

( + )/ 
-(a+x)/c 

1 
- a x c-e 

.e •••....•.••••••••. ( 1) 

( ,,, 
,,,,\ \ This p.d.f. has been found to be eminently suitable for extreme 

j • 

value analysis and was therefore adopted for this study. 

Data from all stations with relatively long records (± 40 years) 

were selected in order to test the suitability of the Gumbel distri

bution. The following eight stations met the requirements: 

21/178 D.F. Malan 

59/572 East London 

241/50 Louis Botha 

261/516 Bloemfontein 

290/68 Kimberley 

476/398 Jan Smuts 

513/405 Pretoria 

677/802 Pietersburg 

There are various ways of fitting a distribution to a set of data. 

In this study the method of mom.ents was employed since it is easy 

,~,., '· to apply and does not rely on the somewhat arbitary selection of 

a plotting position formula. 

The method-of-moments estimators for a and c in equation 1 are 
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d 16 .a . 1 h 72 ye - µan ~ respective y, were y = 0,57 l •••. (i.e. Euler's 
1I 

constant),µ is the mean and a the standard deviation. 

The results of this analysis for all the selected storm durations 

are presented as Table 2. Included in this table are the results 

of the chi-square goodness-of-fit tests. According to the chi-
~"-"- ~--~ 

square test, the hypothesis that the data set follows the postu-

lated distribution should be rejected not more than 5% of the time. 

However, inspection of Table 2 reveals that the hypothesis was 

rejected nine times out of forty, i.e. 22~% of the time. 

Many probability functions can be transformed by replacing the 

variate with its logarithmic value. In the case of the Gumbel 

distribution logarithmic transformation converts the distribution 

from what is known as a Type I extremal distribution to a Type II. 

Table 3 displays the results of a chi-square test, after fitting 

the Gumbel distribution to logArithmically transformed data. It 

is to be noted that the "Log-Gumbel" distribution was rejected 

only once out of forty tests well below the acceptable limit 

of five percent. Accordingly the Log-Gumbel distribution was 

adopted. 

Table 4 contains a summary of the results achieved by fitting the 

Log-Gumbel distribution to the data in Appendix 1. Of the complete 

set of results listed in Table 4 only the 15-, 60- and 1440-minute 

precipitations were selected for analysis since it was felt that 

interpolation between 15 and 60 minutes could be readily accomplished. 

In order to ascertain the influence of mean annual precipitation 

(MAP) on extreme rainfall events,first the Log-Gumbel means 

appropriate to each duration were plotted against MAP as shown in 

Figure 2. This diagram illustrates clearly the rise in mean with 

increase in MAP an expected result. What is even more interest-

ing perhaps is the clear distinction between coastal and inland 

stations for short duration events (15- and 60-minute). However, 

this distinction is not discernible in the case of 1440-minute 

(24-hour) events. 
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The main reason for this behaviour is the high incidence of 

thunderstornt activity in the interior, giving rise to high 

intensities for short durations. For durations of the order 

of one day, however, the frontal rains associated with coastal 

regions can match the production from prolonged thunderstorm 

activity. 

Curves fitted by least squares regression yielded the following 

equations in which. x is the MAP and y the Log-Gumbel mean:-
"' '""'~"'°"""""-"°'~'-=o.-•,•_,,,~-N-·•' •'" 

15-minute duration coastal region y=O ,07 4 2x 1i2 +0 ,4 902 ......... 
inland region y=0,0570x 1~+1,3995 ....... 

60-minute duration coastal region y=0,0786x 1~+1,0647 ....... 
inland region y=0,0598x 1l+l,9020 ........ 

14~0-minute duration both regions y=0,0640x~ 2 +2,3559 ....... 

In seeking relationships for standard deviation the picture was 

complicated by the marked influence of sampling error. While 

records of the order of 10 years are just about adequate for the 

purpose of estimating the mean, considerably longer records are 

required to establish standard deviation with any degree of con

fidence. 

In order to determine the influence (if any) on standard deviation 

of storm duration the results of the Log-Gumbel fit to the eight 

long records employed for the chi-square test were analysed as 

shown in Table 5. 

As can be seen from Table 5, no clear relationship exists between 

standard deviation and duration. A plot of standard deviation 

(average for the three durations) against MAP appeared to indicate 

a trend of increasing standard.deviation with decreasing MAP (see 
---·--~-. _ _,,.,// ~--·--·---...... _,,,"""''"""""' -.,._,_,./·/" "---- -- ·"·•'•,, - ,,, __ .,,, _____ ~. "·-·"·'-~~---·' 

Figure 3). A curve-fit to these data by Newton-Raphson method 

yieJ_ded the following equation, in which x is the MAP and y is the 

standard deviation: 

However, application of this equation (in combination with the 

(2) 

(3) 

( 4) 

(5) 

( 6) 

( 7) 
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adopted equations for the mean) would generate unrealistically 

high storm rainfalls at high return periods for places with low 

MAP. This, plus the fact that there exists no long record for 

a station with MAP < 400 mm, prompted the adoption of a blanket 
~-""'"-"""~'·· 

va 1 ue~f~~-ta r:§~~~A~,~;k~!:;:!-~D~~€;Jl\1:1L.12-~lc~1,1,,,v iz . the asymptote 

of equation 7. While this choice of non-varying standard 

deviation might lead to underestimation in very dry areas, at 

high return periods it does at least ensure that unrealistically 

high rainfalls will not be generated. 

c_oas:tal) are known, equations 1 to 6 can be employed to generate 

extreme rainfalls of any probability or return period for durations 

of 15-, 60- and 1440-minutes. The next logical step is to provide 

a graphical means of facilitating interpolation between and extra~ 

polation beyond the 15- to 1440-minute range of durations. A 

graphical representation of all the relationships in the form of 

a co-axial diagram, at the same time, obviates the need for tediotis---~ 
~-_/ 

CONSTRUCTION OF CO-AXIAL DIAGRAM 

Owing to the wide range of storm durations, return periods and 

cli,matological features of regions to be covered by the diagram, 

giving rise in turn to a wide range of rainfall ~epths, the co

axial diagram is plotted on logarithmic paper. By choosing 3-

cycle paper a thousandfold range of duration and storm depth can 

be handled, viz. O,l to 100 hours duration and 1 to 1000 mm 

precipitation depth respectively. 

Quadrant A : interpolation and extrapolation of duration 

In the design of drainage from comparatively small areas, such as 

roofs, motorways, parking lots etc. there is a need to estimate 

rainfall intensities for durations of less than 15 minutes. For 

the'se short durations, and to facilitate interpolation among all 

durations shorter than one day, the following equation was adopted. 

where 

I= Io/(l + B.D)n ••••••••••••••••••••••••••••• ( 8) 

I is the intensity (mm/h) associated with a duration 

of D(h) 
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Io,B&n are parameters associated with the given region, 

MAP and return period 

also Io is the intensity associated with an event of zero 

duration. 

For a return period of 20 years and MAP of 500 mm the values of 

the parameters in equation 8, satisfying equations 1 to 6 with 

standard deviation fixed at 0,359, were computed to be as follows: 

coastal region: 

inland region : 

Io(mm/h) 

122,8 

217, 8 

B 

4,779 

4,164 

n 

0,7372 

0,8832 

These parameters were employed in equation 8 to construct the two 

curves in quadrant A of the co-axial diagram, Figure 4.' 

Quadrant B : return-period scale 

Adoption of a fixed value for standard deviation results in a 

constant ratio between rainfall depths for any pair of return periods. 

By choosing the 20-year return period as a reference, according to 

quadrant A, the following ratios for a selected range of return 

periods were generated by equation 1 with standard deviation equal 

to 0,359. 

return period (T) 
years 

2 

5 

10 

20 

50 

100 

. T-year 
ratio: 20-year 

0,47 

0,64 

0 ,81 

1,00 

1,30 

1,60 

These ratios are represented by the set of parallel lines in quadrant 

B. 

Quadrant C : influence of MAP 

A range·of MAP's between the limits 50 mm and 1000 mm (i.e. the 

range of the observation stations) was selected for analysis. 

Point rainfalls for return periods of 2-, 5-, 10-, 20-, 50- and 

100-years and duration of 15-, 60- and 1440-minutes were then 
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generated by means of equations 1 to 6 with standard deviation of 

0,359. 

The generated rainfalls were plotted in quadrant C against the 

expected rainfalls (according to quadrant A and B) as shown in 

Figure 5. The line fitted to the set of points will then in turn 

generate the required value (± fitting error) on the vertical axis 

of quadrant c. 

For situations in areas experiencing more than 1000 mm MAP the 

increase in extreme rainfall was assumed to be proportional to MAP. 
·-···-·----------~-~~ -~ . . "-----

In this way the lines representing MAP's of up to 2000 mm were drawn 

in quadrant C. 

SUMMARY AND CONCLUSIONS 

Table 4 lists the results of a frequency analysis of extreme point 

rainfalls of short duration at 58 stations distributed in Southern 

Africa as shown on Figure 1. The co-axial diagram, Figure 4, was 

constructed for purposes of extrapolation to ungauged points. 

It should be appreciated by the user of the co-axial diagram that 

due to sampling errors the scatters are appreciable and therefore 

attempts to read the diagram with a high degree of precision are 

1 likely to be unrewarding. 

Care should be exercised, too, when comparing the results of 

frequency analyses of records at specific stations with those given 

by the diagram particularly if the record is short. It must be 

appreciated that a single recording rain gauge provides a relatively 

poor sample of occurrences in the general vicinity of the gauging 

site. Only when the results of analyses of a multiplicity of records 

are viewed simultaneously and in juxtaposition are the effects of 

sampling error revealed. It is therefore unfruitful to compare values 

derived from Figure 4 with corresponding values based on frequency 

analyses of intensity records at a nearby station and expect 

necessarily close agreement, especially where the records are short. 
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Table 1 Details of autographic rainfall stations 

Station Station name Lat. 
;in I 

Long. E MAP Period of 
no. deg. deg. min mm record 

Marion Island - 1951-1975 

0/709 Gough Island - 1956-1975 

10/456 Riversdale 34 06 21 16 457,4 1960-1971 

21/178 D.F. Malan 33 58 18 36 550,0 1938-1976 

23/710 Robertson 33 50 19 54 266 ,2 1958-1970 

28/838 George 33 58 22 28 766,5 1949-1963 

35/179 Port Elizabeth 33 59 25 36 625,9 1947-1976 

43/566 Matroosberg 33 26 19 49 237,8 1938-1953 

1958-1970 

50/887 Willowmore 33 17 23 30 236,8 1961-1968 

59/572 East London 33 02 27 50 896,1 1940-1976 

61/298 Langebaanweg 32 58 18 10 250,0 1973-1976 

74/298 Jansenville 32 58 24 40 267,3 1956-1970 

76/134 Somerset East 32 44 25 35 606,4 1961-1970 

79/81 Dohne 32 51 27 03 736,7 1965-1971 

88/293 Sutherland 32 23 20 40 238,1 1960-1970 

92/141 Beaufort West 32 21 22 35 230 ,3 1940-1970 . 

106/850 Vredendal 31 40 18 29 140 ,1 1958-1970 

113/25 Fraserburg 31 55 21 31 168,7 1958-1970 

127/485 Umtata 31 35 28 47 652,6 . 1957-1969 

134/478 Calvinia 31 28 19 46 213,8 1957-1970 

145/59 Grootfontein 31 29 25 02 349,9 1961-1976 

170/98 De Aar 30 38 24 04 287,4 1958-1970 

180/722 Kokstad 30 32 29 25 680,7 1959-1970 

214/636 0 Kiep 29 36 17 52 161,0 1956-1970 

229/556 Fouresmith 29 46 25 19 429,2 1957-1970 

233/44 We pen er 29 44 27 02 599,7 1956-1969 

241/50 Louis Botha 29 50 31 02 1050,0 1938-1976 

247/668 Pof adder 29 08 19 23 104,6 1956-1970 

261/516 Bloemfontein 29 06 26 18 560,9 1938-1976 

274/34 Alexander Bay 28 34 16 32 44 ,2 1952-1976 

290/68 Kimberley 28 47 24 45 426,3 1938-1976 

300/483 Ladysmith 28 33 29 47 780,4 1949-1954 

300/690 Est court 29 00 29 53 749 ,3 1959-1966 

317/476 Upington 28 26 21 16 2?6,9 1951-1976 
i 

' 

/Continued ..... . 



Table 1 (contd) 

' Station 
Station name Lat. s Long. E MAP Period of I 

no. deg. min deg. min mm record 
. 

365/398 Kroonstad 27 38 27 14 594,3 1961-1970 

393/778 Kuruman 27 28 23 26 456,0 1957-1970 

403/866 Frankfort 27 16 28 30 688,7 1961-1970 

419/184 Keetmanshoop 26 34 18 07 163,0 1956-1976 

437/134 Potchef stroom 26 44 27 05 6 52 ,4 1951-1971 

441/446 Standerton 26 56 29 15 718,3 i 1960-1970 

476/398 Jan Smuts 26 08 28 14 722,9 1938-1976 

478/867 Bethal 26 27 29 29 747,6 1963-1971 

480/184 Carolina 26 04 30 07 757,7 1961-1971 

508/261 Mafeking 25 51 25 39 561,2 1958-1965 

513/405 Pretoria 25 45 28 14 742,1 1938-1976 

555/837 Nelspruit 25 27 30 58 776,7 1961-1971 

568/817 Mariental 24 37 17 57 180,0 1960-1971 

589/594 Towoomba 24 54 28 20 641,2 1947-1972 

590/550 Crecy 24 40 28 49 610,0 1956~1965 

677/802 Pietersberg 23 52 29 27 545,0 1938..:.1976 

719/370 Marnitz 23 10 28 13 408,1 1958~1972 

740/154 ' Windhoek 22 34 17 06 367,3 1956-1976 

784/839 J.G. Strydom 22 29 17 28 380,0 1967-1976 

787/838 Gobabis 22 28 18 58 350,0 1960-1971 

810/80 Messina 22 20 30 03 312,2 1956-1965 

961/247 Outjo 20 07 16 09 409,4 1960~1969 

1010/186 Grootfontein 19 36 18 07 510,0 1969-1976 

1020/749 Maun 19 59 23 25 468,6 1952~1963 
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TABLE 2 CHI-SQUARE TEST ON GUMBEL DISTRIBUTION 

POSITION NO. 

178 

PGT 

PGT 

PGT 

PGT 

PGT 

0 .. 615 

0 .. 040 

0.009 

0.890 

o.s2a 

POSITION NO. 

572 

PGT 

PGT 

PGT 

PGT 

PGT 

0.017 

o .. A24 

o. 726 

o .. 980 

0.021 

P::JSITION NO. 

50 

PGT 

PGT 

PGT 

PGT 

PGT 

0.400 

o.,ao 1 

0.571 

0.61 S 

0.488 

POSITION NO. 

516 

PGT 

PGT 

PGT 

PGT 

PGT 

o.ooo 

0.090 

0.135 

0 .. 488 

Q.,661 

POSI-TION NO., 

68 

PGT 

PGT • 

PGT 

PGT 

PGT 

0.486 

o.,e90 

0.449 

0.413 

o.707 

P::JS lTl::JN NO• 

398 

PGT 

PGT 

PGT 

PGT 

PGT 

0.,488 

0 .ooo 

o.ooo 
0.002 

o. 317 

POSITION NO. 

405 

PGT 

PGT 

PGT 

PGT 

PGT 

o.986 

o .. q29 

0.413 

0.929 

0·413 

P:lSITION NO. 

802 

PGT 

PGT 

PGT 

PGT 

PGT 

0.929 

0.379 

0.,031 

Oe488 

0 .. 110 
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ACCEPT 

RE.JECT 

RE.JECT 

ACCEPT 

ACCEPT 
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REJECT 

ACCEPT 

ACCEPT 

ACC~PT 

REJECT 

FIRST YEAR. 
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ACCEPT 

ACCEPT 

ACCEPT 

ACCEPT 

ACCEPT 

FIRST YEAR. 

1938 

REJECT 

ACCEPT 

ACCEPT 

ACCEPT 

ACCEPT 

FIRST VEARe 

1938 

ACCEPT 

ACCEPT 

ACCEPT 

ACCEPT 

ACCEPT 

FIRST YEAR. 

1938 

ACCEPT 

RE.JECT 

RE.JECT 

RE.JECT 

ACCEPT 

FIRST YEAR. 

1938 

ACCEPT 

ACCEPT 

ACCEPT 

ACCEPT 

ACC;:PT 

FIRST YEAR., 

1938 

ACCEPT 

ACCEPT 

RE.JECT 

ACCEPT 

ACCEPT 

LAST VEAR. 

1976 

LAST YEAR., 

1976 

LAST YEAR., 

1976 

LAST YEARe 

1976 

LAST YEAR. 

1976 

LAST YEAR. 

1976 

LAST VEAR., 

1976 

LAST YEAR., 

1976 

MAP. 

sso .. o 

MAP. 

896 .. l 

M4Po 

1050.0 

M4Po 

MAP., 

722.9 

MAP. 

742.1 

MAP., 

545.0 

NAM Ee 

0 F MALAN 

NAM_E. 

EAST LONDON 

NAME• 

LOUIS BOTHA 

NAMEe 

BLOEMFONTEIN 

NA-ME. 

KIMBERLEY 

NAME., 

..tAN SMUTS 

NAME. 

PRETORIA 

NAME. 

P lETERSBERG 



SECT 101\ 1\l•Je 

2> 

1 5 MINUTES 

'!') MINUTES 

45 MINUTES 

6'> MINUTES 

1440 lllINUTES 

St:CT I.JN NUe 

59 

l S Ml"IUtES 

10 MINUTES 

'45 "'INUTES 

SO Ml"IUTES 

144'> Ml"llJTES 

S<="CT ION NO. 

~41 

15 "'l'llUTES 

30 Ml!'\IUTES 

45 ,.INUTES 

6 J ,.INUTES 

144') MINUTES 

SF.CT ION NU. 

?.61 

I 5 Ml NUTES 

30 llllNUTES 

45 MINJT<;;S 

bO MINUTES 

144'> MINUTES 

SECT ION N.). 

?.90 

l S MI"IUTES 

30 MINUTES 

4- 5 MINUTES 

S) MINUTES 

144) MINUTES 

Sl"CT ION .... u. .,. 
l 5 MINUTES 

10 lll(NUTES 

45 MINUTES 

6) lllINUTES 

1441) MI"IUTES 

SECT·ION NO .. 

5' 3 

15 MINUTES 

10 MINUTES 

45 "'INUTES 

S'.) MINUTES 

14-4-0 MINUTES 

SECT !'JN l<\IJ. 

677 

l 5 "'I NUT ES 

10 1111..,.UTES 

45 MINUT'OS 

':>:l MINUTES 

144.) llllPl.IUTES 

rnBLE 3 CHI-SQUARE TEST ON LOG-GUMBEL DISTRIBUTION 

POSITION NO• 

'78 

PGT 

PGT 

PGT 

PGT 

PGT 

o.261t 

0. 135 

o.755 

0. 75'> 

Ool35 

µ;.)SITIUN NU. 

57? 

PGT 

PGT 

PGT 

PGT 

0.492 

0.997 

c. 726 

c. 726 

o. 378 

P:JSJTION NrJ. 

50 

PGT 

PGT 

PG' 

PGT 

PGT 

O. 'l9C 

o. 9S6 

0.929 

0.929 

c. 661 

"JSITION NO. 

5'6 

PGT 

PGT 

PGT 

PGT 

PGT 

c.7ss 
(' .49A 

o. 84 7 

0.929 

c. 755 

POSITION NO. 

68 

PGT 

PGT 

PGT 

PGT 

PGT 

O. A90 

o. 661 

o. 755 

0.755 

PJ!:>ITION N8. 

398 

PGT 

PGT 

PGT 

PGT 

PGT 

Oe661 

o. ?90 

o. 707 

o.528 

0.661 

POSITION NO. 

405 

PGT 

PGT 

PGT 

PGT 

PGT 

0.488 

o. 707 

o.ca1 
o.6t5 

o. 755 

?JSITION NO. 

802 

PGT 

PGT 

PGT 

PGT 

PGT 

0.066 

0.264 

0.031 

0.149 

0. ~90 

FlRST YEAR. 

193d 

ACCE:f'T 

ACCEPT 

ACC<:PT 

ACCEPT

ACCEPT 

FIRST YEAR. 

1'140 

ACCEPT 

ACCEPT 

ACCEPT 

ACC:;;:PT 

ACCEPT 

FIRST YEAR. 

l-J38 

ACCEPT 

ACCE-PT 

ACCEPT 

ACCEPT 

ACCEPT 

FP<ST YEAR. 

I 938 

ACCEPT 

ACCEPT 

ACCEPT 

ACCEPT 

AC CF PT 

FIRST YEAR• 

1938 

ACCEPT 

ACCEPT 

ACCEPT 

ACCEPT 

ACC"OPT 

FIRST Y:OARe 

1938 

ACCEPT 

ACCEPT 

ACCEPT 

ACCEPT 

ACCEPT 

FIRST YEAR •. 

1938 

ACCEPT 

ACCEPT 

ACCEP.T 

ACCEPT 

ACCEPT. 

FIRST YEAR,. 

1938 

ACCEPT 

ACCEPT 

REJECT 

ACCEPT 

ACCEPT 

LAST YEAR• 

1976 

LAST YEA·R• 

LAST YEAR. 

197b 

l )76 

LAST VEARe 

I '176 

LAST YEAR. 

1976 

L.AST YEA"l • 

1~76 

LAST YE-AR,. 

1':176 

MAP,. 

sso.o 

"'AP. 

1oso.c 

560.9 

MAP. 

742e I 

545.0 

NAMEa 

0 F MAL-'\N 

NAME. 

EAST LONOUN 

NAME. 

LOUIS f;Jt)THA 

NAME. 

i3LCEMFONTE1N 

NAMEe 

Kl ,..BERLEY 

NAME a 

J·AN SMUTS 

NAME .. 

PRETORIA 

NAME• 

P IETERS8£R(i 



TABLE 4 RESULTS OF DEPTH-DURATION-FREQUEIJCY ANft.LYSIS 



'>"CT Il"N N.Jo >'J~lTIUN r~o. "'APo 

l 17;j 

OUQATICN IN MINUT~So TOTAL~ FOH flt.TURN i.>EJ.!lJV IN "''-'/H0:: 0 

" 

1440 

SECT 10"' NOo 

' 

SECT ION Nil• 

" 

2 Y":Af<So ~ Yf-AK5o lJ Y".:A"S• ?0 YO:::Al'l5o 

PiJ5lTION NO. 

709 

c. 5 

13.2 

13.0 

I 5• 6 I ·1. 8 

FIRST YrARo 

1956 

llol 

2 Jo2 

LAST YE-.Al>. 

197:.) 

TOTALS FOK RETJRN ~ERlJO IN ~M/HRo 

MP.Po 

o.o 

2 YFAl<S• t> YEARSo 10 YEARS. ?C YEAR5o 

I 90 7 

104.0 

POSITION NO. 

450 

12.2 

19.6 

2908 

141.0 

Flt-iST YEARo 

1960 

14 • .j 

22.9 

23.3 

3-+o 5 

LAST Yf"APo 

1971 

t 6. 6 

32.5 

390 7 

2C9.4 

457.4 

DURATICN IN NlNUTES• TOTALS FOR R~TURN PEKIOO IN MM/HRo 
2 YEAR So 5 Y£ARSo l '.: YEAf<So 20 YEA.RS. 

" 10o4 I JoO 

11. 3 lbo7 21 .s 27o4 

20o3 2608 

l 4o S 22.7 30.5 4'lo 5 

1440 39.3 58.8 76. 8 

'-' 

IC!) YE:oAk'>o 

17.7 

24o7 

2b.~ 

11e. 2 

GOUGH I SLANO 

13004 

MEANl(L 

MtANX 

' 
MEAN'IL 

"'EANX 

' 
t<F""ANXL 

' 
MF.ANXL 

MEANX 

SC YEARSo 100 Yt.AHSo 

zo •. 1 

38.9 

4 7. 7 

268. 9 

NAMEo 

1:11VERS04.LE 

50 YE ARSo 

21. 4 

49.2 

58.4 

1 3$. 2 

MEAl'<XL 

MEANX 

3 7."' ' 

440::> 

54.a 

32404 

26o3 

4 7. (> 

63.6 

7bo'I 

17702 

MEANXL 

MEA"-X 

' 
MEAN'IL 

MEANX 

• 
ME<\NXL 

"'E4.NX 

• 
ME4.NXL 

MEANX 

• 
MEAN XL 

"4EANX 

' 
MF.AN XL 

"IF.A ... X 

• 

MEANX 

• 
MF.ANXL 

MEANX 

' 
MEAN XL 

"'F.4."IX .-

10.J97 

l 'I. 63$ 

2.7'}1 

4oi!.O 7 

67.144 

-2~ l 79 

20302 

2. 780 

160122 

- 2o q 13 

-3.04tJ 

~. 211 

240 813 

-4.$46 

4. 70 l 

110.oss 

2. 068 

-2. 3(;4 

2. 500 

I i!.o 182 

i!.o 07 2 

l 4o 403 

-2.532 

. 2. 759 

1 5o 788 

-.J.540 

«2.310 

c 

c 
SXL 

c 

c 

O>L 

5' 

SXL 

sx 

c 
SXL 

5' 

c 
SXL 

sx 

SXL 

c 

SXL 

5' 

c 
SXL 

sx 

L 

$XL 

5' 

c 
SXL 

sx 

".lo 365 

i. 441 

".lo260 

"."10333 

lo 3<)(> 

0.225 

o. 288 

lo 334 

:. Et o 
c. 270 

lo 309 

o. 16S 

".lo213 

o. 210 

o.269 

lo30Q 

"."10192 

1.27q 

Ool<;7 

"."10252 

lo287 

o.2t.9 

')0345 

lo 4'11 

1. 467 

o. 339 

Oo435 

0.368 

Oo 4 72 

1.00 3 

0 • .394 

o. 505 

1.657 

Oo356 

')0457 

t.579 



S!:CT IQN NJo PU:>ITION N·Jo FlKST Yt:ARo 1..-.c.:;T YCt<Ro YA.Po 

''" 
OURATICN JN MJNUfE:; 0 

" 

60 

SECT ION NJ., 

"0 
DURATICN IN MINUTES. 

•• 

30 

•• 

60 

1938 J'l7? S"iC'o J 

TOTALS FOR RETdRN P!':'Pl1D IN "°~/Hf.-. 
2 YEARS. ~ YEAt<S• 10 YF.Al<S. 2Q YEi\PS, 

a.a 11.s 

14· l 

I So 5 20.Q 

FIRST YEARo 

1958 

I 60 2 

J '>lo 8 

2.loo 28.7 

2506 11. ".' 

LAST Yl::'AR • -~. 
1970 2'0>6. 2 

TOTALS FOR l'<ETUHN PERI:JO JN 1•01/1-!<;o 
2 YFARSo 5 YEARSo 10 YEAR:,.. 20 YEAPSo 

12.6 !"lo 1 

9o7 35.5 

11 o 3 is.a 20.3 

20.2 

SECTION NO• 

28 

POSITION NOo FIRST YEAR. 

1949 

LAST YEAR o M.l\Po 

838 l'i63 7660 5 

OURATICN IN MINUTES• TOTALS FOR RETURN PEI-HOO lN 1•01/H~• 
2 YEAR.So 5 YEARS• 10 YEAl<S., :?O YEARS. 

10.0 l 5o4 

20 .. 0 2s.a 33o0 

•• 16. 7 24.9 

60 2a.s .Jt>o 7 46o7 

1440 65o5 68 .. 4 130.s 

'·' 

50 YE' ftKSo 

20. 1 

37. l 

39.7 

72.5 

50 YEARS• 

s;.1 

ss.• 

50 YE ARSo 

39o0 

45.4 

ss.s 

167.l 

x 

MEANXL 

x 

MEA"<XL 

lolF.ANX 

.. 7 .a A 

1:14 0 1 

MEAN XL 

"4EANX 

A 

MEAN XL 

MEANX 

100 YEARS • 

A 

MEANXL 

7lo7 A 

MEANJ(L 

14€ANX 

A • 

MEANXL 

MEANX 

74.,3 A 

l:J0o9 

201.1 

MEANl(L 

MEANX 

MEANXL 

A 

MEAN XL 

.-.EANX 

A • 

MEAN XL 

.. EANX 

A • 

MEAN XL 

14EANX 

MEAN XL 

"IEANX 

'-'• 2BS 

-2.406 

- .2. 54 3 

-2.f·42 

2 .. 796 

l 60 373 

35. 909 

-t.909 

2.oas 

80006 

-2.093 

l 0 .. 800 

-2.264 

2o 522 

120455 

-2.372 

20615 

13.670 

-2.1ss 

2o38J 

10.818 

-2.482 

20680 

-2. 685 

2.889 

17.981 

-2. 844 

3.038 

20.1:169 

-4oC85 

40237 

69o2J4 

c 
SXL 

Sx 

c • 

SXL 

Sx 

c 

SXL 

sx 
c • 

SXL 

S> 

c • 

SXL 

sx 

c 

SXL 

c 
SXL 

OXL 

sx 
c • 

SXL 

Sx 

c 

SXL 

sx 
c 

SXL 

sx 
c • 

SXL 

sx 

c 
SXL 

sx 

c 
SXL 

sx 

1. 347 

o. 257 

o. 330 

t.391 

?o 275 

o. 352 

lo ll.22 

0.267 

o. ~42 
1. 408 

0.211 

Oo271 

lo 311 

Oo'!i20 

lo858 

o.4q7 

Oo637 

lo 891 

Oo447 

Oo574 

lo 775 

Oo421 

Oo540 

h716 

o. 286 

Oo495 

1.641 

Oo342 

.,.,43<;1 

l. 551 

Oo355 

Oo4S5 

1. 576 

Oe337 

o. 4 32 

1.540 

o. 265 

Oo340 

lo 405 



SECT!(l'I. NU. 

" 
"Ll.oi!TIUN N'.l,. 

"" 
DURATION JN MINUTES. 

f'IJ.<ST Yf'.ARo LAST Yl::A9o "A Po 

1947 t·J7t,. 

TCTALS roi.i ~ETURN ,.>f::RllJC l"I ,.lol/Hl'<o 
.2 YEARSo 5 YEAHSo l:J YCAF.$.. '.'0 'l'EARSo 

to.2 28.R 

I 60 0 24o7 33. 0 43. 5 

" 19.4 3C.S 

6J 34o7 6 3. 4 

144., 59.4 95,.s 13007 176.7 

SECT 10" NO• PU::.ITllJN NO• Fll~ST YEAR. LAST YEAR• .. , 19.38 

OURATIO"' IN llllNUT::'::.. TOTALS FOR RETURtl l>ERl.lD IN lolMJ/1-11<-e 
2 YEARSo S YE-ARSe 10 'l'EAl<So 20 YEARS. 

" 

•• 

" 

1440 

SECT ION N.le 

., 
POSITION NO. 

566 

OURATICN IN MINUTES• 

llo"J 

1Co7 17o4 32.5 

12.2 1908 27.4 

13. 1 21. 7 JOo 3 

26o7 35e9 43.7 

FIRST YEAR. LASr YEAR,. MAP• 

1958 1970 237.3 

TOTALS FOR RETURN PEH:ldD IN MM/HRo 
2 YEARSe . 5 YEARSo 10 YE4f<Se 20 YEARS. 

••• 11.5 t6.4 

" ••• 1.:!o9 1 7. 1 

.. lo.:. 16o4 

" ••• 11 .9 14.o t 7. 8 

4.3 

41 .5 

6?o2 

200.9 

NAME:o 

::.4.o ' 

et • ~ 

MF.AN XL 

' 
MEAN XL 

MJF.ANX 

' 
HEAN XL 

"IEANX 

' 
MEAl'l.XL 

"IEANX 

' 
MEAN XL 

"IFANX 

MATR005!3l::H<.i 

5(1 YEA><So 

48.4 

55. 9 

100 Yl::.AM5,. 

370 j 

05•2 

75 06 

' 
M!::ANXL 

"IEANX 

' 
MEAN XL 

MEANX 

' 
MEANXL 

MEANX 

E3e3 .:5ft' 8;b•.4 A 

~- i MEANXL 

NAME. 

---.'> _ "IEANX 
. ..::'.'£k 00,.a A 

NEANXL 

"IEANX 

fl4ATf;0QS9E.t<G 

5n YEAF<So 

2t:. 1 

2406 

100 YEAl<5 0 

3?o9 ' 

2oe8 

fl4EAf<XL 

"IEANX 

' 
fl4EANXL 

fl4EANX 

• 
~ . . ·:;:~~ 
22,.9 ~:27•6 A 

fl4EANXL 

2. ~24 

30048 

21.072 

-2o9J2 

3o l o9 

23. 776 

4o 173 

l:i4o91 7 

2. 141 

8,.508 

-2.213 

2.460 

tt.703 

-2o:J39 

20568 

l3o>08 

-2.409 

2.606 

1 .... 385 

-3.18~ 

3. 340 

lo6ll 

50008 

-1.677 

1. 90 3 

60 703 

-lo90 l 

2. 075 

-2.070 

q.208 

c 
SXc 

c 

5' 

c 

5' 

c 
SXc 

c 

c 

c 

c 
5'L 

c 

c 

o. 502 

i. 653 

o • .;04 

Oo ~9J 

1.6.37 

o.4oo 

o. 51 3 

1. €70 

".le410 

0.525 

lo 691 

o.410 

o. 537 

h710 

o. 368 

o. 472 

t.603 

o. 427 

Oo 548 

t.729 

0.432 

o. 554 

1. 740 

O·o446 

o. 572 

t.771 

0'.262 

o. JJ6 

lo 399 

o. 496 

o. 636 

t. 889 

o. 391 

a.sot 
t .651 

o. 301 

:lo 386 

10472 

Oo272 

lo 417 



Sl':CT IUl'O "IJ. 

50 

PU:::.1 T!Lll'< "l~h 

087 

OLRATICN TN MINUTE~. 

L.\ST YLAR. ·~AP. 

19<:>1 ?3t,. !'I 

TOTALS FDK l'it:TU~N PCHI.JD 11~ t.tM/1-<f'. 
2 YEARS• t.> YEARS. 10 YCAi.::;. ?f.' YEA~S. 

" 

1440 

SECT ION NJo PUSITJDN NOo 

5' 

DURA TJCN IN MINUTt.So 

15. 3 24o2 

2'>•2 

32o0 47ol 

FIRST YEARo 

1940 

2d.o 

32.e 

3Jo9 

6)08 

LAST Yt.ARo 

I ·~7o 

37. 2 

44. ') 

TOTALS FOR RETU"'N PERl:lD IN 1'"1/.;i;• 
2 Y!.'"ARSo 5 Y'EARSo 10 Yt:A~;:io ?C Vl"·liRSo . , 

30 

•• 

60 

SECT ION NJ. 

•• 
1-'0SITION NO. 

298 

DURATION IN MlN~TESo 

1 4o 4 22 .. 1 

21.5 

4So6 60o7 79.6 

211.7 

FIRST YEARo LAST YE:.ARo MAPo 

1973 1970 250.0 

TOTALS FOR REHIRN PCR!CJO IN lolM/H1"o 
2 YE'ARSo 5 YEARSo 10 YEAHSi. 2t YEARSo 

" 8 •• 9.2 t c. 4. 

" 9 •• t 4. l 

•• 11. 5 l J. 6 14.5 

60 I 3o 4 1408 I ':>o 7 

27.2 39,.b so. 7 

.U ILLr'.llilMOF~. 

52.2 

64· l 

cs. 5 

1 06.7 

"lAfolEo 

50 YEPl~So 

$4. 7 

98.5 

1 I 3o 0 

NAMEo 

e.7.4 A 

MF.AN XL 

Mf_Afl<X 

A 

MF AN XL 

"'EAf',,X 

MEAN XL 

13$o4 

MEANX 

A 

MEAN XL 

MEANX 

100 YEAR~ • 

71 .2 A 

I 0'3o7 

J2.8. 3 

14700 

J!l I. 2 

A 

MEAN XL 

MEANX 

A 

ME AN XL 

"'EANX 

A 

MF.ANXL 

MF:ANX 

A 

MEANXL 

MEA"lX 

LAN(EEAANlllEG 

50 YEARS• 

12.2 

16.4 

15e8 

I 80 1 

100 YEARS .. 

10o9 

19o2 

11 0. 2 

MEAN XL 

MEANX 

A 

MEAN XL 

"'EANX 

A 

MEANXL 

fl4EANX 

A 

MEANXL 

"'EANX 

11. 399 

"'· 744 

1 5.-';4.7 

-2.Sfi l 

2ofil 4 

l Oo6t>3 

-2.">28 

2· >:158 

-2oS29 

15.600 

-2.'128 

-3. I <i.9 

2 3. 311 

-3. t LJ 

27.975 

-3.260 

-4.2~4 

A.,;. 304 

,; 

-lo838 

l o9l6 

-2.tRO 

2. 271 

90687 

-20406 

2.459 

2. 61 3 

13.643 

-3.1 ~2 

3.373 

29~167 

c 
SXL 

sx 
c 

SXL 

c 
SXL 

c 
SXL 

sx 

c 
SXL 

sx 

c 
SXL 

sx 
c 

SXL 

sx 
c 

;xL 

sx 
c 

SXL 

. sx 'f 

c 

SXL 

;xc 

sx 
c 

SXL 

sx 
c 

SXL 

sx 

c 
SXL 

sx 
c 

SXL 

"$)1 

o.532 

i.102 

o.468 

loS96 

o. 405 

ti. 519 

le6>0!1 

o. 399 

o. 511 

lo 667 

.(I. 341 

a. 4 37 

1. 548 

'i.378 

1.623 

o. 383 

Oo491 

t.6 34. 

: o. 379 

Oo486 

lo 625 

o. 376 

0.4.82 

t. 620 

a. 361 

Oo463 

1. 588 

Oo169 

0.217 

lo 243 

o.1sa 
Oo203 

lo 225 

0o')91 

a. 1 t 7 

1. 124. 

o.oas 

Oo 109 

lo 116 

o. 330 

o. 424 

lo 528 



SECT 10;., N·J. 

7' 

PU::.tTION NOo 

296 

aURATlCN lN MINUT~s. 

LAST YE~P. MADo 

1950 t-;J7C. 

1'"0TALS F•1i~ RETJI-.~ PEllhJD l'.>-1 M"'l/HPo 
2 YFARSo 5 YEAHS. 10 YE.\h<;. ?0 YEARS. 

60 

SECT ION NOo PUSlTION NOo 

134 

OURATICN IN MINUTE$o 

I lo 3 1:...-1 

I SoC 

160 8 2J.o 

17.4 

27. 5 3Sol 

l"HlST YEAR. 

1961 

I ~. 8 

LAST Yt:ARo 

l 'i70 

TOTALS FOR HET\JRN f>ERtUD JN M"l/Hl<o 

MAPo 

6060.4 

2 YEARSo 5 YEARSo 1") Yf.Al<::io 20 YFARS 0 

15 

30 

60 

1440 

SECT ION NOo 

7' 

POSITION NO. 

Bl 

OURATICN IN MINUTES. 

I 4o 7 

1 7o 4 

52.0 

1408 

22.7 

29.2 

FIRST YEAR. 

1965 

30o3 

.3t>o I 

9s.s 

LAST YEARo 

1Cf71 

120. 4 

MA.Po 

TOTALS FOR RETUl'lN PO::Rl"JlJ IN "l"l/Hi;. 
2 YEAPSo !", YEARSo lC YEAllSo 20 YEARS. 

15 20.9 34.4 

30 20.1 32.3 

., 30o5 .31'>o4 41.2 

60 240 s 3lo4 4 3o 4 

48•1 SlhS 65.7 

'·' 

JANSt:NV ILLF. 

SC YF;:Al'ISo 

Ja.s 

4"-· 2 

5806 

NAMEo 

100 Yl:.Af{So 

3':olo ·':I A 

MEANXL 

MEANX 

A 

MEANXL 

MFANX 

A 

MEAN XL 

MEAhX 

A 

'IEANXL 

MEANX 

' 
MEANXL 

14EAhX 

SCMERSET CAST 

57. 3 

68.4 

12.s 

162.o 

NAMEo 

OCHNE 

5') YE AR So 

41o2 

49. I 

53.9 

100 iEAR:'.o 

46.6 ' 

75o0 

tl9o7 

94.4 

.!03. 1. 

MEAN XL 

MEANX 

' 
MEAt.l(L 

MEANX 

A 

MEAN XL 

~EANX 

A 

MEAN XL 

JllEANX 

' . 
MEANXL 

JllEANX 

100 YEAl<~o 

Stio 6 

6306 

MEANXL 

MEANX 

A 

MEAN XL 

ME At.XL 

'-....,_ 14EANX 

~ 62o0 A 
/ 

100. 2 

MEAN XL 

·JllEANX 

A 

MEAN XL 

lo\EANJ( 

2ot41:l8 

1 2. 0 36 

-2.609 

-2.724 

2. ':182 

17.1:>44 

18.4~5 

-3. 236 

:::. 360 

280 777 

-2.141 

2. 354 

1Co531 

-2.547 

15. 939 

-2.717 

2· 940 

18.917 

-2.806 

3o 02 5 

200591 

-30834 

5':>. 6b2 

"· 724 

15.246 

-2.905 

21.153 

-~.ooo 

30197 

24.453 

-3. l l 7 

- 3. 809 

3o9C9 

4.;i. 862 

' 

' 

c 
SXL 

sx 

' 

' 
5'L 

c 

5'L 

sx 

c 

c 
SXL 

" c 
SXL 

sx 

c 
SXL 

>X 

c 

c 
SXL 

" c 
$XL 

sx 

c 

c 

o. 2 82 

lo 465 

:lo345 

lo 412 

o. 273 

o. 350 

lo419 

a. 215 

o. 353 

t.42.3 

o. 274 

1.316 

o • .385 

a. 494 

lo 1538 

o • .387 

Oo496 

t.1542 

a. 379 

o. 486 

10625 

o. 413 

lo512 

o. 340 

Co436 

10 547 

o. ~25 
t. 384 

0.238 

o. 305 

c. 220 

Oo282 

1. 325 

".lo 173 

o. 222 

lo 249 



SECT ICN NJo 

" 
PUSITlON N•1. 

2'.13 

DURATIC:N IN lo!INUTES. 

F IP.ST YEA><o 

196/.) 

LA$ T YLAR o 

197:) 

TOTALS FOR RFTURN P[.(lCll !·~ "'M/H~. 
2 YEARS. 5 YE'Al'S. 10 Y(l!ll<S. -:!J YEA"!So 

.. 
60 

1440 

SECTIOh NO. 

9, 
1-'0SITION NO. 

,., 
OURATIGN IN MINUTESo 

7.' I 4o .j I~. 7 

io.r l ~. 7 ?3o 7 

to.o 20. 3 2•:00 6 

16.8 26.C 

31. c 40o4 '>4• I 

LAST Vt.A.Ro 

TOTALS FOf,t Rt.TURN PERIJD IN "'"'l'H~o 
2 YEA"IS• 5 YEARS. 10 YEARS..- 21) YEARSo 

30 

60 

SECT ION NOo 

>06 

POSlTlON NOo 

850 

OURATION IN MINUTES. 

7.3 11. 3 

1. 1-o 0 

l9o2 

20.s 

l 2o 3 42o7 

1958 

l 5o0 

230 l 

2'>.2 

LAST YEAR o 

l'l70 

I 9o<l 

300 7 

2140 :3 

140. l 

TGTALS ~OR RETURN PERIOD IN MM/H~o 
2 YEARSo 5 YEARSo IC Yt:ARSo ;>o YFAl<So 

••• 7o 3" 

30 •• 6 1,1. {I 

s.s doO 10.1 l 2o A ' 

60 6 .. ••• 1 0 o'J 1 3. 7 

144() 180 6- 30.a sg.4 

sun-i::RL'VlD 

2606 

3406 

1',601 

NAlolEo 

34o0 

420 3 

7t>oT 

HEANXL 

• 
MEANXC 

lo!F.ANX 

A 

Mf'Af'.XL 

MEANX 

A • 

MFANXL 

"IEANX 

• 
MEAN XL 

"!EANX 

8F. AUF:JRT 11£::5 T 

50 YEARSo 

!)g5.4 

NA"IEo 

i-oo 1'EA·~s. 

37o2 • 

54o7 

MEAN XL 

MEANX 

A 

MF..ANXL 

"!EANX 

HEAf'.XL 

ME'ANX 

• 
Hf.:At.XL 

A 

MEAt.)(L 

lo!FANX 

VREOENOAL 

50 VEJl.RSo 

9.6 

90.l 

l OC YtAR:'.o 

l lo 7 • 

i9o0 

21 oO 

22•8 

MEAN XL 

f.IFANX 

• 
MEAN XL 

MEANX 

A 

ME ANXL 

"IEANX 

A • 

"'EAhXL 

MEANX 

-1. '309 

ill. 71 5 

-2.21;a 

20474 

11. ~70 

-2. 374 

2. 546 

12.754 

- 3. 355 

-t .845 

2.007 

11. 907 

-2. 414 

20623 

l~o777 

-2.5.:JO 

14.954 

-2.110 

l5o54C 

3. 041 

-1.408 

le60l 

4o 958 

-t.592 

lo 777 

Sa 91 5 

60472 

-20757 

3o 0 I 5 

2c. 397 

c 
SXL 

sx 
c 

SXL 

sx 
c 

sxc 

sx 
c 

SXL 

sx 

c 
sxc 

sx 

c 
SXL 

sx 
c 

sx 
c 

SXL 

sx 
c 

SXL 

sx 

c 
sxc 

sx 

c 
SXL -

c 
SXL 

sx 
c 

SXL 

sx 
c 

SXL 

sx 

c.~7.7 

o. 484 

lo622 

Oo332 

0.426 

o. 322 

Oo412 

i. 510 

Oo2'l6 

10466 

0.214 

o.2rs 
1. 316 

o. ~es 
Oo494 

t.63'l 

Oo395 

u. 507 

1.660 

Oo361 

o. 463 

h58'l 

0.,344 

Oo441 

1.097 

'lo 291 

o. 373 

lo 453 

0 0 428 

lo535 

o. 413 

h5ll 

0.313 

Oo401 

o. 447 

0 0 573 

1. 774 



SECT IOI\. f\..l. 

'" 
,.>o.J:, IT I:Jt< Nrlo 

DURATtCN IN MINUTO:::So 

LAST YF.Af>. 

J·l7:.l 

TOTALS FU>l kLT•Jl'!r>L PCl<liJ:J IN "'"'l/1-<l<o 
2 YEARS. !:> Y~AN3o 1~ Y~AkSo 20 YEARS. 

30 

144 0 

SE:CT IC'N N:.Jo 

m 
PO::.ITIUN NO. 

DUR.o;TfCN IN MINUTES. 

9. 0 

12.0 1 7. ') 

14. 3 21 08 

22.9 37,9 

FIRST YEAH, 

l •.>ob 

21.:, 

25.7 

2do7 

52.-; 

LAST YEAPo 

I 9<.>'>I 

? 1. l 

37.q 

37.5 

TOTALS f"UR RE_ TURN ~ERl'-IU Ir< NM/Hl<o 
2 Yf'ARSo 5 YEA1<5o 10 Yl'"ARSo 2') YEAR<; 0 

" 

60 

1440 

SECT ION NOe 

,,. 
PO.:ilTIUN NO. 

.,. 
OUl'IATICN lN MINUTES. 

1 4o 4 20.3 25.6 

18.7 24. 8 35.1' 

2c. 3 26.b ]t.8 37.-. 

21.3 28ol :.u. 7 40.? 

ll-60 3 58.2 78,4 

FIRST YEA"lo LAST Y!:.ARe MAP, 

l';l57 1970 

TCTALS FOR RETJRN PEHIJD IN MM/HI<, 
2 Yf'AFSo 5 YEARS, 10 YEARSo 20 YEAR'.';'o 

,. 9 1208 

" 9o4 12.9 l 7. 5 

21. 1 

a.o 1206 l 60 9 22.s 

2 3. l 36.3 I'S• 3 

Fl<ASERbUR!.. 

2F! .t 

35.8 

45,,. 

11<).3 

NAME, 

IJMT AT A 

50: YEAl<So 

470 I 

50.4 

NAME, 

CALVIN!.<\ 

50 YEARS, 

26.0 

A 

M!OA,...XL 

44,4 A 

MEAN XL 

"'F.ANX 

A 

MEAN XL 

Mi:'ANX 

!:>Co;, 4 

100 YEAf.{So 

:>9o7 

IO'>!. 0 

MF.ANX 

A 

M;oANXL 

MEANX 

A 

MEAN XL 

'IEANX 

A 

Mf"Afl.XL 

MEANX 

100 YEARSo 

40.7 

125. 3 

A 

MEAN XL 

"ll:ANX 

A 

MEAN XL 

MEANX 

A 

MEA"'~L 

'IEA1'.X 

A 

MEAN XL 

A 

Ml'OANXL 

MEANX 

2.201 

-2 • .:17 1 

2.sso 

-2.475 

2.t:73 

2. 7 .:19 

3.224 

25.126 

-.C.835 

2.979 

-2.925 

21.374 

-2.971 

:hill 

220448 

- 3. 760 

3od77 

4-'0o26d 

-t.20t: 

4,339 

-1.oo<i 

6.379 

- I •-'345 

2. 079 

lo 993 

-1.930 

;;_. l t: 5 

s. 71 3 

-2.993 

:o. 223 

2'::o l I 3 

sx 
c 

SXL 

5' 

c 
5'L 

5'L 

sx •"' 

c 
SXL 

" 

SXL 

c 

SXL 

" 

" c 

sx 

Oo 421 

1. 524 

o;. 397 

1. 487 

0.343 

1. 553 

c. ]70 

o. 4 74 

1.t:06 

o. 445 

o. 571 

lo 770 

o. 306 

?. 392 

l e480 

c. 250 

?. 321 

J.37tl 

Oo 237 

o. 304 

lo 356 

0.243 

o. ::12 

le 366 

Oo·203 

Oo260 

lo 2'>7 

0.'452 

o. 580 

lo 7!'!6 

0.-22 

o.541 

10719 

o. 519 

t.680 

Oo396 

o. 506 

lo 662 

0.400 

o. 5 t 2 

lo t:'i9 



SfCT re ... NJ. 

t4e 

DURATIC"I lN MI"IUTtS. 

60 

144 0 

FIRST YEA'fo LA ,j T YEAP • YAP, 

1961 l<J7t.> 

TOTALS FOR '4f:TU,l.N .~t"f...I·JD l'l "''~/Hl'o 
2 Yf .II.RS. 5 Yf:Ati5o lJ YC:Al'<So ?" Yt'll"1S. 

ld.2 

l 3. 7 ;?O o4 

1 $04 22.7 37.4 

lo. 2 ...10. t.> 

33.3 48o3 

SECT JO/I< NJo t"U::>ITIUN N'lo FIRST Yt-_ARo 

i95d 

LAST YEAP. 

1<;170 

MAP, 

170 98 ?IJ7. 4 

DURATICN JN MINUTES. TOTALS FUR HCT-11-11"< ..>t:f.: 10.J IN !'lol/Hl~o 
2 YEAFlSo 5 YEArlSo 10 YEAl-<So ?0 YEARS 0 

1Co4 14,9 l'hB ? 3. ~ 

30 1406 20. 5 

1 7. 1 :Ho.s 

60 18. 6 25o9 32.2 

1440 32.4 4308 53,4 

SECT 10"1 Nlo PUSITION N0 0 FIRST YEAl<o LAST YEAR. "'A.Po 

160 195~ 1Y70 680. 7 

DURATlC"I IN MINOT~~. TOTALS FOR RET•JkN PER I,)LJ IN M"'l/HR, 
2 YEARS, 5 YEAl-<So l:J YEAHSo ;:>') YEA.RS, 

" 2106 37o5 5 3.9 76,4 

33. 0 54oC> 10 o;,c 

•• 6lol 11 6. fl 

36.8 63.5 88.1 120. 6 

63, 3 19 3o l 2950 fl 

'·' 

NA"'-E • 

G;o.CQTFUNrt:JN 

33.0 

470 I 

,;1,5 

OE AAR 

S<"l YEA "<So 

3 I. 6 

4?.. 2 

52. 3 

e2. 7 

KCKSTAlJ 

50 YEAQ'>• 

120. I 

l 76. 2 

51 3. 7 

42.4 x 

MEANX 

?OoO x 

"'EAr.X 

MEAN XL 

"4EANX 

f.> 7 o5 

MEAN XL 

"'EANX 

133.d x 

MEAN XL 

,_..EANX 

3q, J x 

64o2 

99o4 

MEAl'.XL 

"'FANX 

x 

MEAN XL 

MEANX 

x 

MF AN XL 

MEANX 

x 

,_..EAN'IL 

x 

100 YE.Af<So 

16/'J."' 

-~1 ~. 7 

245 .2 

77008 

x 

J.IE Ai'. XL 

"!EAN)( 

MEANXL 

x 
MEAN)(L 

MEANX 

x 

MEANXL 

MEA"'X 

2,694 

2. t:\00 

-3.3i;l<i 

3,574 

3~.t51 

-2. 231 

"· 412 

l t. I 50 

-2. 067 

-<:.734 

.20 902 

180208 

-2.s1 3 

2,<;t12 

l'io 733 

-3.382 

340 27 6 

-20896 

30176 

23.948 

-3. 333 

30590 

3. 706 

'l0o6!:l J 

-30499 

Jo 750 

4205113 

-30930 

40272 

71. 690 

c 

SXL 

sx 

c 

c 
>XL 

sx 

5'L 

sx 
c 

sx 
c 

sx •:0 

c 

>XL 

5' 

5'L 

sx 
c 

>XL 

sx 

c. 360 

'lo462 

lo 587 

o. 348 

o. 44 7 

lo563 

'Jo 4 J8 

t.549 

c. 3 37 

1. 541 

:lo 329 

'Jo 422 

I• 524 

0. 31 3 

c. tj 02 

1. '194 

o. 301 

Oo387 

lo 472 

c. 290 

Oo372 

lo 451 

Oo293 

o. 376 

lo450 

Oo265 

Co 340 

1. 404 

o .ties 

o. 622 

1. '363 

Oo4,45 

o.s7o 

lo 769 

'lo 441 

Oo565 

lo 760 

o. 430 

OoSS<; 

o. 760 

2. l 36 



SECTION NUo PUS! TIUN NOo 

, .. 
DURATICN IN NINUTESo 

FI•~ST Yt:Al<o 

1 Y5to 

LAST YEAR• 

1970 

TOTALS FOR t<ETUR~ PERJ\JJ) IN MM/HJ':. 
? YEAl<So 5 YEAR~. l:} Yt.AhSo 20 YEA1<<; 0 

., 

SECT IOPo NO. 

'" 
POSITIUN "'0• 

556 

DURATJCN JN NJNUT£So 

7. 3 

14.4 

'· 9 

23. 5 41.2 

Fil<ST YEARo 

1957 

l 9. () 27 .. 1 

20.9 

22.s 32. I 

LAST YEAR. MAPo 

1971) 

TOTALS FOR RCTURN PERIOD If'< 101/Hf'o 
2 YEARSo 5 YEARSo 10 YEAkS. 20 Yf'ARSo 

30 

••. 

., 

SECT ION NO. 

"' 
POSITION NO. 

•• 
DURATION IN NINUTESo 

1708 

18.9 25.4 

21. 6 2806 

30.2 

45.3 02.2 

FIRST YEAR. 

1950 

37. 3 

]4o5 

36.5 43.9 

76. 9 940 I 

LAST YEAR. MAP. 

1969 59907 

TOTALS FOR RETURN PEf<IOD IN ~M/H~. 
2 YFARSo 5 YEARS. 10 YEARSo 2".I YEARSo 

" is. 6 24.1 28o4 

21o9 28.9 3lto 8 41.5 

•• 33.2 4006 4'h7 

., 2s. 6 35.7 44oS 54.9 

1440 78.9 101. 0 12Ao I 

NAMF.o 

'J KISP 

50 YEARS. 

35.7 

SC .e 

NAMEo 

I 00 YEAk'ioo 

51.4 

6~.1 

0607 

193. l 

• 
"IF:ANX 

• 
MEANXL 

M<':ANX . . 
MEAl'<XL 

MEAt.X 

• 
ME,1.N XL 

MEANX 

FOUHESM I Tl-I 

50 YEAl'l So 

36.8 

4 7. s 

S 2. I 

55o7 

I22o3 

NA ... Eo 

WE~ENER 

SO YEARS. 

<.:2.1 

f.4o 2 

72. 2 

1 74.2 

• 
MEANXL 

MEAl\X 

57oO • 
MEAN XL 

"'EANX 

6:?.u • 
MEAl\XL 

MEANX 

• 
ME A,. XL 

MEANX 

l4tl .d • 
MEAN XL 

MEANX 

100 YEARS. 

41 .2 

61 o9 

77o9 

8!:h7 

219.4 

MEAN XL 

"IEANX 

• 
,..EANXL 

"IEANX 

• 
MEAi'< XL 

"IEANX 

• 
MEAN XL 

MEANX 

• 

t:.275 

-I .1:107 

2.099 

-1.926 

2.211 

- 2.co9 

2.292 

90899 

3. 260 

26.054 

-2.426 

2. 600 

130467 

-2.844 

20994 

190974 

-2. 979 

-3.024 

3. I 71 

23.833 

- 3. 709 

3.672 

-2.605 

2. 797 

1 o. 402 

2 3. 086 

-3.088 

- 3. Li3 

3o ]03 

27 .. 195 

- 3. 87 3 

40064 

!>80185 

c 
SXL 

" 
c 

SXL 

" 
c 

SXL 

" c 

S<C 

" c 

S<C 

c 
SXL 

sx 

c 
SXL 

" 
c 

SXL 

sx 

c 
SXL 

" c 
>XL 

" 

c 

5'L 

" c 

5'L 

c 
5'L 

" c 

SXL 

sx 

c 

!?XL 

sx 

c. t71J 

lo 'i55 

o. 504 

o. 647 

1. <flO 

o. 494 

o. 6 34 

1. 885 

o. 492 

1. ':179 

o. 4~6 
o. 639 

i. ~94 

'. ~ 02 

c. 3e7 

1. 473 

0.261 

lo 3q7 

Oo24<J 

o. 320 

Oo256 

Oo328 

lo 3eB 

c. 281 

c. 360 

lo 4 34 

a. 2 29 

o. 294 

lo341 

Oo245 

o. 314 

t. 36<J 

o. 275 

a. ~53 
lo 424 

'lo 294 

o. 377 

1. 459 

o. 330 

Oo423 

lo 527 



SECT IO"' Nt.lo 

,., 
POSITIUN NOo 

DURATION IN MINUTESo 

FIRST YEA;.lo 

1938 

LAST YEAF<'o 

197<:> 

TCTALS FOR RETURN PEklJC HI "'M/11f;o 

105'). ".l 

2 YEARS. S YCAJ~So 10 Yl::AF<So 20 'l'FARSo 

•• 

60 

1440 

SECT JQN NJ. ,., POSITION N0 0 

608 

DURATION IN MINUTES• 

1a.2 2t>o I 

40.6 52o3 66oA 

49.6 

3Ao4 5oo5 73.0 

l 4::;.1 

FIRST YEAko LAST YEAR• MA Po 

1956 1970 I V4o 6 

TCTALS FOR RETURN PERIOD IN "'M/Hfio 
2 YEARSo 5 YEARSo 1-0 YEARSo 20 YEARS 0 

" 

•• 

•• 

SECT ION NO. 

26> 

POSITION NOo 

Dl.RATION JN MINUTES .. 

••• 

10.o 21.7 

22.7 

2108 

FIRST YEARo 

1'}38 

20.0 

33.o 

36ol 

LAST YEARo 

1970 

5q.7 

65 .. 7 

56009 

TOTALS FOR RETURN PERJUO JN MM/Hl<e 
2 YEARS. 5 YEARSo 10 YEARSo 20 YEARS. 

2s.2 31.0 

3608 

430.J 52. 8 

•• 38ol 47.0 57. 4 

45. l 72.3 S6.6 

4.10 

LCUIS UOTti'I 

50 YEARSo 

56.4 

I 11 o 5 

1 23. :! 

NA"'E• 

PCFAODER 

SO YEARS. 

103.7 

111. I 

l to. o 

1 0') YEAf.1.-:io 

141 .o 

162.oY 

30600 

M'OANXL 

MEANX 

A 

MEANXL 

MEANX 

A 

MEANXL 

MEANX 

A 

MEAl>.XL 

MEANX 

A 

MF.AN XL 

NE'A"-X 

10') YEAf<So 

A 

MEA ... Xl.. 

/' ····\.,MEANX 

\:6803 ; ... "' 

" .,~...-c(EANXL'"' 
~ANX "' 

17806 ''i A 

j, MEA~XL 
.. EANX 

17400 A \ 
Mst.l>.lCL 

, (~·· , .'1'1EANX 

~(,,1310.3/ A 

l \~/•MEAJ\XL 
lilEANX 

6LCEMFONTt':!N 

SO YEARS. 

40. 5-

58.5 

6601 

74. 3 

1 09. 4 

100 YEAHSo 

4906 A 

71.l 

82 .s 

90 .2 

130.4 

14EANXL 

MEA1'<X 

A 

MEAN XL 

MEA"'X 

A 

MO:ANXL 

MEANX 

A 

MEAr.XL 

MEANX 

A 

MEANXL 

"'IEANX 

190436 

3. 3'13 

29. 744 

-30400 

3.594 

3t. 378 

-3. 522 

'.3.719 

41.229 

4a442 

-l.S7C 

lo 94 7 

70011 

-l 0936 

2.336 

100338 

-2.056 

110569 

-2.139 

2.s1 e 
12.400 

-2. 92 5 

.30 l 70 

230807 

-2.578 

2. 745 

15.557 

30137 

-3.151 

3~ 310 

27.376 

3o.384 

29.492 

-3.717 

3086! 

47.53S 

c 
SAL 

SA 

c 
SXL 

SA 

SAL 

SA 

><L 

sx 

SAL 

SA 

SA 

c 
SAL 

SA 

c 

SAL 

sx 

c 
SAL 

SA 

c 
SAL 

SA 

c 
SAL 

SA 

c 
>AL 

SA 

c 
SAL 

SA 

c 
SAL 

ox 

c 
·sxL 

" 

c. 411 

1. 508 

'lo 3 38 

o. 4 33 

t.542 

o. 3 37 

o. 432 

lo 540 

Oo342 

o. 438 

lo 50>0 

c,320 

Oo411 

i. 506 

Co t43 

Oo625 

2• 282 

o. 693 

o.as9 

2. 434 

Oo680 

Co 872 

20393 

o.657 

o.e•2 
2. 321 

0•425 

o. 5•4 

lo 724 

Co288 

Oo369 

lo44 7 

o. 280 

Oo359 

lo4]2 

Oo274 

o. 352 

lo422 

Oo278 

o. 357 

lo428 

o. 251 

0.322 

lo 379 



SECT JON N\J• 

,,. 
PU~IllJN NO. 

OURA T ICN IN MINUTES• 

FIRST YEAF<o LAST Yt:AF< • MAPo 

1952 1970 4Ao2 

T"OTALS FOH i<EfURN Pl:Ol<l:JD IN NO!/Hl':o 
2 YE.lRS. 5 YO::AkSo I:! YE.lR:io 20 Y~APS. 

30 

bO 

SECTION NO. 

>90 

PO~I TION NOo 

68 

OURATICN IN MlNUTESo 

, .. . .. 
••• 

•• 8 12.9 

14.6 

10. 1 

FIRST YEA Ro LAST YEAR. O!APo 

1938 l'i76 4260 3 

TOT-'LS FOR RETURN PEl'<lSl() tN .. M/HR. 
2 YE.lRSo 5 YEARS. 10 YEAF<So 20 VFARS. 

30 

•• 

60 

SECT ION NOo PLISITION t.Oo 

:?00 

OURATlCN JN MINUTES. 

13.9 

20. 0 

22o9 

44o5 

19o2 

2808 

3t>o2 

FIRST VEAR. 

1949 

3bo6 460 t 

60.4 

67. t 

LAST YEAR. MAP. 

1954 780.4 

TOTALS FUR RETURN PERlOD IN 101/Hj:;., 
2 YEARSo 5 YEARSo 10 YEARSo 20 YEAPS 0 

15 t 7. 2 24o7 3lo3 39.3 

30 26o0 6lo9 

•• 30.0 46ol 61.2 80o4 

60 32o5 50o7 6801 90o4 

1•40 46.2 70o3 9208 121. l 

4.11 

NAMEo 

ALEXANDEf< llAY 

5':' YEARS. 

50o3 

NAMEo 

100 Yi:ARSo 

19. 8 

23e9 

27.o 

69. I 

' 
ME Ar-XL 

MF.ANX 

' 
MEAN XL 

MEANX 

A 

MEANic.L 

MEANX 

MEAN XL 

MEANX 

A 

MEANXL 

MEANX 

I<. I "EERLEY 

50 YE .u.is. 

~8. I 

1:2.2 

100 Yt::ARSo 

4 605 

77.8 

930 1 

' 
MEAN XL 

MEANX 

' 
MEAN XL 

O!EANX 

' 

lCbo.;I A 

MEAN XL 

.,EANX 

96.J ~ ll2ol A 

N1'MEo 

LAOYSMI TH 

MEAN XL 

MEANX 

50 YEAR5o 100 YE:;ARSo 

:2.a 

l 140 5 

~IJOo5 

.. , 

65o9 ' 

10607 

ME1'NXL 

NEA/loX 

A 

MEAN XL 

MEANX 

A 

HEAi'- XL 

"'EANX 

A 

i'IEANXL 

l<IEANX 

• 
"'EAt.XL 

lllEANX 

-0.889 

1.115 

30051 

10492 

1. 600 

50209 

-2.149 

2o 411 

11. t 44 

-2.527 

2o C9 l 

1 ... 75 l 

-2.aso 
30065 

'21o430 

-30012 

30203 

240599 

-3.070 

3. 270 

260316 

-3.716 

3o 842 

4Co614 

-20731 

30327 

27.849 

-3. 263 

J.481 

-30336 

30564 

350288 

-J.6<;7 

Jo 911 

490953 

' 

' 
SAC 

' 
sx 

' 
>A 

' 

' 
SXL 

sx 

' 
SXL 

' 
SAC 

SA 

' 
5'L 

sx 

' 
SAC 

5' 

' 

' 
SAC 

' 
SXL 

5' 

' 
5'L 

sx 

' 
SXL 

sx 

Oo3'i.2 

Co :OJ 

lo C54 

Oo371 

Oo476 

h610 . 

Oo379 

Q.486 

i.c2s· 

o. 391 

Oo502 

t.652 

•>.453 

c. 582 

l· 789 

Oo285 

Co 366 

lo442 

Co 320 

!lo4l l 

lo 508 

Oo33l 

Oo 424 

lo529 

c. 347 

t.561 

0.21·0 

o. 280 

lo323 

Co 311 

o. 406 

lo501 

Oo334 

0.428 

lo ';;34 

o. 379 

Oo486 

lo 625 

'lo 393 

Oo504 

i. 656 

c. 37'l 

0.475 

lo608 



SECT ION NJo 

.?C 0 

PUSITIUN NCJo 

')URATl(i'< IN MINUTESo 

FJF<ST YCAP .• LAST Yt.:APo MAPo 

l'h9 

TUTllLS <OH RE:: TURN PCkl JO IN Mt.l/Hl'o 
? YEARS. 5 YtAkSo I? Y'OA1~5 0 2(' YFARSo 

30 

60 

1440 

SECT JCN i'<Oo 

~ l 7 

POSITION NO. 

'76 

OURATIUN IN NINUTESo 

1809 2ho 9 

27. l 

29.7 44o3 

3!. 3 4 1 .a 

6').8 

FIRST YEAf<. 

1951 

'>!:la 3 

6t.o 

74o9 

LAST YEAR. 

1'>7o 

42. 7 

75.4 

790~ 

91. J 

286.~ 

TCTALS FO~ R~TURN PCRIJO IN ~M/Hl'o 
2 YEARS. 5 YEAH5o lC YEAR$, 20 YEARS 0 

15 1 3.3 21.e 

13. 0 l !:lo 2 22. -, 

•• 15.5 21. 2 2'1o l 

60 16.7 

28. 0 4lo2 53.3 

SECT JO"' NOo POSITION N0 0 FIRST YEAR. LAST YEA'-'• 

365 39, 1961 I }71 594.3 

OURATICN IN ftlJNUTESo TOTALS FOR Rf_TlJi~N PERl"JD IN M'l/Hl'o 
2 YEARS. 5 YEARSo 10 YEARS. 20 YEAR.So 

15 25o5 

,, 18. 6 240 3 29oV 34.4 

45 2<.i.2 35. _j 4?. 2 

60 23.8 30 .5 

1440 65.6 ~1.7 100.8 

4.12 

ESTCOlJRT. 

8do6 

I J5o2 

I Hh2, 

VF Jt.GTON 

50 YE,-RSo 

4 I 0 3 

440 I 

93.9 

lOC' YEARS. 

71 .1 ' . 
MEAJ\)<L 

"EANX 

112.0 A 

MEAN'<L 

MFANX 

LJOo l ' 

MEAf'.XL 

l43o3 

"EANX 

' 
MF.Ai'<XL 

I 0') YEAH.So 

3 7 .4 

53.4 

11 9o 3 

' 

MEAN XL 

MEANX 

' 
MEAN XL 

MEANX 

' 

' 
MEANX 

K,;((f\.ST AO 

50 YEAl<So 

! lob 

4208 

132.2 

100 YEAf.ISo 

.J7ol 

oo.s 

03 .s 

1620 I 

' 
MEAf'.XL 

' 

' 
MEANXL 

M!::Af'<XL 

MEAl\IX 

' 
MEAl'.XL 

-.<.t24 

3o 00 5 

20. 1 76 

~3.17f, 

2'-'o004 

-3o2b9 

30466 

32oC07 

-3·312 

31.770 

3. qs3 

470 146 

-2.460 

2. 630 

I 3o 87::1 

-2.636 

2o 7<;7 

lt:.396 

-2.715 

17.703 

-3o2V5 

30403 

3-0o'154 

14.642 

-<:. 8,38 

2. ->74 

19.561 

-3.000 

230208 

-3.0137 

3.214 

24. 888 

-3.747 

3o91 t> 

0'.lo 148 

L 

' 

' 
S<L 

,, 
' 

S<L 

L 

c 

SXL 

sx 

' 
S<L 

5' 

' 
SXL 

sx•,, 

L 

SXL 

L 

SXL 

L 

S<L 

sx 

L 

" 
' 

SXL 

' 
SXL 

o. 4'll 

o. 3 35 

o. 4 30 

1. 037 

Oo358 

lo 582 

Oo 359 

o. 461 

o. 276 

Oo354 

i. 425 

Oo426 

10531 

0.295 

o. 378 

10459 

0.278 

o. 357 

lo 429 

1. 422 

o. 34J 

o. 440 

o. <:31 

0.29b 

lo.345 

o. ~02 
1. 353 

Co 250 

o. 321 

1 o 379 

0.221 

o. 284 

lo 328 

0.292 

Oo374 

t. 454 



S<:'CT ION N.J• FI"'1ST YEAR. LAST YE.APo 

Hd I 9~7 l '17'.) 

OURATlCN IN "llNUTES. TCTALS FO>l ><f:TdRN Pl:"110J IN M"'/HRo 
2 YO::ARSo 5 YC:AJ...~. !'.) Yl:.A·~So 2'J YE.U~S. 

60 

SECT IQN NUo 

403 

PU::.ITIUN N0 0 

db6 

D\,JRATtCl<I IN MlNUTt:::So 

1 3. 7 l tlo 'I 

17o7 

1 9o 8 26.8 

2lo7 

4 Io 9 u4o0 

FIRST YEARo 

19t>l 

2~.2 

2 1o9 

3<;i. 7 

8.:.oO 11 3o l 

LAST YEAPo 

1970 

TOTALS FOR RETURN PEk100 IN MM/Hl<o 
2 Y"OARSo 5 YEARSo 10 YEA"1So 20 YE,ORSo 

•• 

60 

1440 

SECT ION N .. J. 

•t • 

POSlTlON NOo 

184 

l>URATICN IN MINUTESo 

l 3o I 

I 7. 5 22.<;. 

21. 5 27.7 

40o'4 49o3 

F !HST YEA:Ro 

l'~St> 

l9o2 22. :'! 

"'lf'ol 

.J2o7 38. 4 

56o2 €"!. 7 

LAST YEAPo 

l f3o 0 

TOTALS FOR KE.TURN PERIU~ IN MM/HRo 
2 YEAPSo 5 YEARSo 10 YEARSo 20 YFARSo .. ' 1 5 o l 21 o.5 

12. 6 22 o l 320 l 

.. l 4o 6 26o0 37.9 

60 is.a 28o4 60. 7 

1440 13.0 40o0 l 7?o 7 

4.13 

Ku;:.ulo'NI 

SC YEARSo 

44.7 

5IoV 

IC!otl 

N ,tl"'f o 

1 00 YEA '"!So 

40o7 A 

o 1 o':i 

71 otl 

211.3 

"IEANllL 

"4EANX 

A • 

MEANX 

A 

MEAN XL 

MEANX 

A 

F!';A"KFDR"I' 

5(1 YE,t1RS0 

36o5 

43o3 

74o9 

100 YEARSo 

30.9 • 

42o2 

84o7 

"IEAr..lCL 

"IEAN)( 

A 

MEAN)(L 

"'EAN)( 

A 

"IEANlCL 

"IEANX 

A 

"IFANXL 

"IEAt.lC 

A 

MEAt.XL 

"IEAN)( 

KEETMANSHOOP 

5'J YEAf,IS • 

7206 

?.7o3 

43t':o2 

100 YEA;i'.>. 

640 !j A 

>IEANX 

A 

ME At.XL 

lilEA"f)( 

A 

"IEAr..XL 

"IEAt.X 

c:::::::~ 

2.672 

140468 

-2. 775 

-2.Bd7 

-2.976 

J.139 

23. J70 

-2. ~00 

2o6lb 

I 3of85 

- 2. 788 

2. 908 

18 • .314 

-2.9Jl 

J.055 

21.220 

-20986 

3.11 5 

220529 

-3.63~ 

30736 

-~. 011 

2. 282 

<;. 798 

-~.356 

20642 

140036 

-2.499 

2. 790 

160285 

-2.570 

2. 8t>8 

I 7. 61 0 

-2.198 

2. 772 

1 So 9d5 

L 

c 

c 

c 
5XL 

c 

sx 
c 

c 

SXL 

c 
SXL 

S< 

SXL 

c 
5'L 

SXL 

sx 
c 

SXL 

S< 

c 
SXL 

c 
5'L 

S< 

lo 390 

Oo263 

".I. JJ7 

o. ]43 

lo 410 

o. 282 

Oo ~62 

lo 43(> 

o. J82 

Co 4 <;;O 

lo f3.J 

0.202 

0.259 

lo29f 

".1.208 

Oo26b 

lo 305 

Oo214 

Oo275 

J.Jl6 

o. 223 

o. 286 

t.'331 

0 o 1 75 

o. 224 

lo 251 

Oo470 

o. 1!02 

1. 827 

0.494 

Oo6J4 

- 1.e9s 

o.so5 
Oo648 

lo9l1 

Co517 

0.663 

Oo'i'i5 

lo 275 

30580 



SECT IOfl. NJ. 

"' 
1-'USI Tl UN NO. 

l.34 

OUR.l.TfCN IN M!NUTL::.. 

!<;151 l•J71 

TOTAL.> FOR RF.:TU>I.~ ;:>[;'.\.II JlJ H1 "''41'HI'.. 
2 Y.":Al<S• 5 YEARS. 10 YCA..!'i. .'.!') YEAPS. 

60 

SECT ION NO. 

••• 
PJ!:iITIUN NO. ... 

DUR~TlCN lN ~INVTCS. 

16.7 21 .2 

31. 7 

28. 0 37.7 S"io 5 

40.2 

490 7 75.1 8800 

FIR':iT YEAF<. LAS'T YEAPo 

1900 7 I a ... 
TOTALS F.JR HC::TVRN ~E..!lOC Il\I 1'1Ml'Hf;.. 

2 YE ... RS. 5 YCARSo lC YEARSo ?.0 'i'EARS. 

" 

•• 

60 

seer ION Ni.J,. 

.,. 
1-'0SIT{ON NOo 

39' 

OIJAATICN IN MJNUTES. 

22.2 

270 0 3806 

29., 7 43o7 

51. l 

FIRST YEAi<o 

1938 

27.2 

49.0 

970 l 

LAST YEAR• 

1976 

4f}o 0 

72.2 

124• I 

1'1AP. 

722. 9 

TOTAL,_$ FOR RETURN PERIUO iN lo!M/Hf<o 
2 YS <IRS. S Yt:':ARSo 10 YE.o\RSo 20 YEAR So 

•• 2608 

30 23~8 3Jo3 SI• t.: 

•• 2 7a 7 39.9 50. 7 t.: J• 9 

60 2'h6 42ot> 54ol 

11 4. r;, 

4.14 

POTCHF.F'iT"IU1..:"I 

75.! 

107.9 

420 7 

e.2. l 

I 70 .5 

50 YEARS. 

41.4 

91.7 

I 4'io6 

100 YE.A>-!So 

ME AP.. XL 

"'F.ANX 

63.7 A 

MEA"'!'IL 

'4EANX 

'10. l A 

MEAN XL 

MEAf\oX 

100 Yt:ARS• 

75.J 

'4F.ANX 

A 

10 .Jo 4 A 

2lbo2 

M€A!llXL 

MEAN!'! 

A 

HEAN-XL 

MEAN!'! 

100 YEAF<So 

49o7 

10 7. 8 

11 •i..o 

lt12.ot> 

A 

MEAN)(L 

MEANX 

A 

A 

A 

2.:'!61 

1 '· 482 

-3.083 

J. 227 

3. 388 

-.:?.303 

30453 

3 l ot:>03 

- Jo 826 

2.1:4f 

I 7. 221 

-3.049 

3o 209 

240753 

-30178 

3o3b2 

280833 

3. 464 

-3.8~9-

40006 

54.928 

-2.·697 

2.849 

2:.291 

-3.272 

31 o 7V5 

.... 057 

57.817 

c 
SXL 

sx 
c 

SAL 

" c 

c 
SXL 

sx 

c 

sx 
c 

SXL 

sx 
c 

SXL 

c 
SXL 

5' 

c 
SXL 

SA 

c 

5'L 

" 
c 

S>L 

sx 
c 

S>L 

c 

SXL 

sx 
c 

SAL 

SA 

0.21.0 

1. 309 

Oo249 

CoJ20 

Oo 26 J 

OoJ37 

i. <100 

c. 260 

o. JJ4 

lo .J<;7 

c.219 

o. 28'1 

1 o 324 

Oo27 3 

1.420 

Oo276 

OoJ55 

lo426 

Oo318 

Oo4'07 

lo 503 

Co 341 

0.4.37 

10548 

o. :341 

Oo-4J7 

1. 548 

Co.!37 

10401 

Oo298 

o • .!82 

lo 465 

OoJ21 

o. <11"1 

0.410 

1. 506 

Oo 2S6 

Oo 367 

lo 443 



SECT IO" NJ. 

"' 
PUSITl0N 1'Jo 

007 

DURA T ICN IN MINVTt'S• 

30 

60 

1440 

SECT 10" NOo 1-'U~ IT !UN NO o .. , 184 

DURATION IN MINUTESo 

Lt..>T YCAPo 

l'-'l;J 1971 

TOTALS FOR RETURN »EKIJD Ir~ "'"/HI'. 
Yf'JIF-'So ~, Yt:;ARSo 10 Y"'.~R'>o ;>~ YEAPSo 

2108 

31.2 

?6. 6 37 .1 

28o2 380!:1 

F{i:;.ST Yf'ARo 

1961 

27.~ 

3808 

570 I 

47o9 $'lo6 

9<1ol 

LAST YEAl'i o 

1.:; 71 

TOTALS FOR l<ETJRN 1-'ErllOO IN M"'l/1-f"o 
2 Yf"ARSo ~ YEARSo 10 YEAR:;. ?1 Vf:ARSo 

60 

1440 

SECT ION NO. 

'" 
POS!Tli.JN NOo 

26• 

OURATICN IN MINUTESo 

16o4 

22.q 

38.2 

29. 5 4lo8 

48. 5 

FIRST YEARo 

1958 

37.5 

52o7 

07o2 

LAST YEAFi o 

l 165 

260 I 

45.} 

6Co A 

6'ioA 

76ol 

MA Po 

56102 

TOTALS FOR RETURN PERIUO IN JOl/t<f"o 
2 YEARSo 5 YEARSo IV YEAR:;. 20 Yf:AJ::So 

21 o 5 30,.0 

30 4508 54o2 

44o4 530 0 64. 3 

60 36.0 5'3o4 7'lo 3 

1441 soo1 10.~ 

4.15 

Jf.T ... AL 

SO YE:ARSo 

75. I 

7f;. 2 

129. l 

f'IAMt:o 

CJIFCLINA 

~c .9 

5708 

El o 7 

39o4 

"l.<IF EK !NI.. 

so ve;oi.s. 

t;C • 1 

67.3 

81 o 3 

a 'lo 3 

1 45. 7 

l 00 YEAR5o 

MFANX 

92o7 ' 
"4EA1'XL 

"'EANX 

100 YC.Af.<5o 

69.4 

10 1. 8 

10l'jo 1 

10:Jo9 

79o2 

97 ·'} 

' 
MEAN XL 

"'E.<ll'oX 

' 
MF.ANXL 

JtEANX 

' 
ME A"' XL 

!IEANX 

' 

' 
MEAl'IXL 

"'EANX 

' 

' 
ME .. f'IXL 

10<'>o9 

17<.Jo Y 

' 
MfANX 

' 
MEA"'XL 

"'EANX 

:;o 1 7 l 

-3o 113 

3. 343 

280 293 

-3. 236 

3.3 ~8 

290914 

-'.;0753 

.io 91 7 

5Co229 

2o 834 

I 70009 

-3.035 

3o 186 

24.198 

-3o l 70 

3o 352 

2Eo5o4 

:; lo 494 

-.30818 

3o 91 8 

so.2ss 

3o 131 

220907 

-3o3CO 

30434 

30559 

-3.49(; 

3o'>38 

3bo023 

3. <;77 

S3o353 

SXL 

:>XL 

c 

5' 

c 
>XL 

5' 

c 

c 

.SXL 

" c 
S>L 

5' 

c 
SXL 

5' 

c 
SXL 

c 
SXL 

SXL 

SXL 

" 

o. ~95 
1. 484 

0. 291 

a. ~73 

lo 452 

o. 294 

Co :;77 

lo 457 

a. 2a1 
0. 361 

o. 284 

Oo364 

lo 4 39 

Co 179 

c. 230 

lo 259 

Oo 262 

o. 336 

i.·399 

o. 316 

Oo405 

lo 500 

Oo 308 

Co 395 

lo 4'84 

o. l 73 

o. 222 

lo 249 

lo456 

Oo233 

0.299 

lo348 

0.252 

o. 324 

lo 382 

0.257 

i. 390 

Oo302 

Oo387 



SECT IC" NJ. i.'OSlT!L.N NO. 

1930 1 J7<.> 

:lURllTICt. IN MINUTf:S. TOTALS FOi< MET JR!\I r'·~ll!JO IN ""/Hl<o 
2 YEAHS. YE'l.H'cu IJ Y!~.\4So ;>C YFARSo 

" 

144 !) 

SECT IG" NOe 

!:55 

PUSITll.JN NO. 

837 

DURATICN tN MINUTES. 

21 ·-1 ?<>o4 

31 .1 10.e 

27.9 

31. 0 41 .o 

58. 9 7oo5 91 .. u 

f"l><ST YF.Al-<o LAST YE::ARo 

1901 hf71 

TOTALS FOi-> RETURN µDlJIJI) lN M"l/lil'• 
? Yf:ARSo 5 YEARSo l'.l YEARS. '?0 YEARS. 

" 

SECT lcJN N.J. POSlTIUN NO. .. , 6'7 

DURATICN IN MiNUTES. 

21.0 28 .1 

44ol 

4tlo0 

38. 7 51." 

59.3 7008 

1960 

JJo4 

59.2 

7906 

LAST YEAR. 

1971 

71 0 7 

7'>. 4 

I ~c. c 

TOTALS FOR RETlJRN PEI'< 100 I~ "l:M/liRo 
2 YEAR So 5 YEAl'ISo I 0 VF.AR~. 2') YEARSo 

12.7 l:>.5 

30 11. 6 16.6 21.c 26.4 

45 1 3. 5 2<..>o 5 

60 14.9 

l440 38. <;l 6!!. 1 

4.16 

Pf;,,TORlA 

64o4 

74. 3 

I:= Jo 3 

NELSFRU IT 

"IEAN>CL 

M.EA"'X 

MEAN XL 

MF:ANX 

100 YEAl-ISo 

4'h0 

92.C 

CJ5o 7 

' 

1 02. g 

NJl .. E o 

MARIENTAL 

'c 110 .8 

MEA")(L 

MEAN)( 

MEAN XL 

JolEANX 

MEAN XL 

"'EANX 

,; ll4o4 A 

114. 8 

1'1EANXL 

1'1EA"'X 

A 

ME A"' XL 

MEANX 

100 YEARSo 

28. t> 

35.3 44o0 

55.2 

120. 7 

"tEAt.XL 

"tEANX 

M!::ANXL 

MEANX 

MF Al'< XL 

JolfANX 

A 

MEAN XL 

MEANX 

3o2 30 

- 3. 241 

29.2CJ3 

-3.343 

:=z.040 

-3.9q1 

4o l24 

t 1. (<0 6 

3o ! 23 

-3.379 

30536 

34. 314 

-3.481 

3o f>35 

-3.S63 

3. 711 

40.876 

-4.C26 

(:, 1. 31 7 

-2• I SO 

2. 30 l 

9.9a6 

-2.340 

2o52 I 

12.442 

-2.562 

2. 777 

-3.08'>1 

3. 3C 9 

21. 307 

c 

SXL 

>X 

c 

c 
SXL 

5' 

SAL 

c 
SAL 

SA 

c 

5'L 

SA 

c 
SAL 

SA 

c 
SAL 

SA 

c 

5'L 

SA 

c 
SXL 

c 
5'L 

c 
SAL 

SA 

c 
SXL 

c. 221 

1. 333 

o. 2 37 

o.J04 

lo355 

Go247 

Co 3 1 7 

lo 373 

o. 2 31 

h 345 

'). 231 

0·296 

10345 

c. 271 

Oo348 

lo 41 7 

Go267 

o. :::42 

lo 408 

1)0256 

o. 328 

l 0388 

Oo 150 

-;.200 

l. 221 

'lo26l 

Co335 

lo 398 

Oo314 

Oo403 

lo 496 

C.358 

Oo459 

10582 

0.311 

lo610 

Oo381 

Oo489 

lo 6 30 



"Al> 0 

I "'4 7 I l7.:. 

l('TALS F')k f.!f:TUhN C'!::c!l );) !•l ">.!/>-11<o 
YC-A'<So '> Yc:A><',. I: YC:Ai~,;. ?(' Y[ARSo 

l 60 4 ~ l. _j 

4:.>o I 

2 7. 3 

70. I 

9 }o'1 1 740 2 ?2'5o 2 

FIPST YEAHo LAST YEAR, 

S90 5~0 l<,;5o 61 "· 0 

OURAllCN IN "llNUTE3o TllTALS ~()I< l<!:::TlJRM PO.RlUD !N >.!M/C'l,;o 
? YE'A~'So 5 YEAk~o lJ Y:A><So '.''J Yr:A<>So 

21.a ~c. 2 

,,.4. I 2 1od J4o<:: 

41. 6 

60 300 G J::Ool 

1440 4(:. 3 ·:i:::io '' 

SECT ION NOo 

.,, 
PJ~lTlUN NJo FikST Yi.:Af-lo LAST Yf'AR 0 

"' 19313 545. c 

DURATICN IN MlNUTF,~. TOTALS FOk .,;lTUh!tl PO::..IIG:) IN "M/H!';o 
2 YEARSo 5 YEARSo IC YEAR~. ?~ YEARSo 

16. 1 22.5 :!S. J 
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Table 5 Variation of standard deviation with duration 

Station no. Standard deviation (log. units) 

15-minute 60-minute 1440-minute average 

21/178 0,294 0,345 0,270 0 ,303 

59/572 0,486 0 ,4 85 0 ,4 68 0,479 

241/50 0,413 0,436 0,410 0,420 

261/516 0 t 366 0,358 0,328 0,351 

290/68 0, 365 0 ,445 0 ,280 0,363 

4 76/398 o, 338 0,410 0,370 0,372 

513/405 0, 286 0,325 0,292 0,301 

677/802 0,385 0,380 0 t 385 0,383 

Average 0,366 0,394 0,350 0,371 
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44 .. :. 

38 e6 

35. 7 

48. 3 

35o4 

'.?5e5 

-~6. s 

22 .. 6 

30e4 

2s.s 
23.t 

26.6 

cs.a 
50 ob 

LAST YEAR• 

197() 

1440 MINo 

NAMEo 

ROeERTSON 



SFCT IOf\. NC. 
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YEAR• 

1S49 

ls 50 

l'i51 

1 'i52 

l <i53 

l'i54 

l 'iSS 

1956 

l <i57 

1 'i!58 

l 'i59 

I 960 

1961 

1 Yf2 

l 'i63 

42•4 

ts. 'l 
19.2 

9. 1 

1 o. 7 

s.o 

••• 
I 0.6 

e.2 
15 .o 

906 

10.1 

••• 
SECT ICf\. NC. 

35 

YEAR• 

lS47 

l 'i48 

1949 

I SOO 

I 'i!51 

19!52 

195.J 

19!54 

1'{;!5!5 ..... 
1957 

1958 

1 '9!59 

1~60 

1961 

1o;e2 ..... .... 
19E!5 

1'66 

J 967 

1968 

1969 

1 li70 

1971 

I 'if72 

1-;73 

1974 

197!5 

l'i76 

15 MIN• 

l 0.2 

7o• 

13.0 

•• 6 

2fi.6 

7.• 
••• 

2!.t 

10.a 

1 e.s 
13.2 

10.2 

23e5 

7.2 

13e9 

I:! •4 

16.0 

13.0 

••• 
6.S 

a.o 
34.7 

••• 
13e6 

10.7 

7o I 

, .. 
20.2 

SECT ION NO. 

43 

YEAR. 

1'if38 

l<i39 

1 'if40 

1941 

1942 

l 'i43 

l 'i44 .... 
1946 

l 'i47 

1948 

1 'i49 

1 'iSO 

l c.151 

lc.152 

1 C..!53 

15 MIN. 

7o6 

306 

13.5 

11.2 

10.1 

7.6 

, .. 
••• 

10.2 

ls.o 

••• 
s. 3 

PO.::.ITIUN NOe 

838 

3G "'l Ne 

••• 
41::. 7 

17.4 

20.9 

10.,,) 

11.d 

9.7 

12.1 

10. 7 

15.b 

.<9e0 

13. 7 

14. 6 

14.5 

45 MIN. 

12.2 

12. 2 

57. 5 

21.4 

26.0 

11. 5 

1a.3 

12.2 

13.a 

10.a 

16.6 

POSITION NOe 

179 

30 NlNe 

11.2 

••• 
24.9 

16· 0 

3Q.5 

12.6 

10.6 

42.6 

15e9 

20.s 
19.4 

20.4 

2s. 9 

l3e3 

24.t 

17.4 

26e7 

17e0 

10.0 

12.2 

12 • .J 

El. 4 

7.3 

23.6 

18.6 

11. 0 

• •• 
33.6 

9o3 

25.3 

45 MIN• 

13.2 

11.2 

35 .o 

16.0 

33.2 

lf> .3 

ts.a 
56e0 

ta.2 
21 .1 

23.5 

29.3 

31 .a 

16e6 

30 .1 

21.4 

30.7 

19 .2 

16.0 

15. 2 

1s.s 

es.• 
7 •• 

28.6 

21. 2 

t 3. 0 

t0.4 
40.2 

10.a 

27.4 

F H-<ST YEARe 

1949 

e.O MIN. 

lbe2 

15. 5 

63.2 

23.a 

28. 6 

1 7. 0 

ta.a 

13. 9 

14. 5 

12. 3 

17.5 

46.2 

19. 4 

20.9 

22.1 

FIRST YEAJ<. 

1947 

60 MINe 

is.a 
11 .9 

3a.1 

19·0 

34e8 

20.0 

20.0 

78.4 

19.6 

21.2 

25.0 

31.4 

35el 

· 17.0 

35. l 

22.s 

31.7 

21.0 

l9e5 

15.3 

19.9 

t 12. 1 

10.s 

31e9 

23. 7 

13.4 

11.3 

43.7 

12. a 
27.9 

PQSITION NO. 

566 

FIRST YEAFI• 

193a 

30 111 lN. 

10.9 .. , 
19.3 

16.0 

1.<. 7 

11.2 

••• 
6.4 

14. 7 

••• 
2.l.b 

12.2 

17. 0 

18• l 

JO. V 

45 MIN• 

t2.2 

s.1 
21.3 

t7.a 

14.5 

12 .2 

7 •• 

7.4 

t6.2 

••• 
29e0 

14.2 

s.3 
la.3 

22 .s 

60 MINe 

12.7 

s. 6 

22.6 

1a.a 

ts. a 
12.9 

7.6 

, .. 
1 7e 3 

• •• 
37.6 

17.3 

60 l 

20.1 

24.0 

A.3 

LA.ST YEAR. 

l 'ibJ 

1440 MIN. 

72.0 

70.8 

1 31 • 0 

49. 3 

39. 2 

110.0 

5t.3 

41Je6 

95. 4 

47.6 

:52.3 

55.b 

ss.o 
116.0 

89.4 

LAST YEAR• 

l'i76 

1440 MINe 

47.2 

4 3 .1 

91. 8 

41. 1 

'3Be2 

l 35e4 

6 J.9 

132.5 

SJ. 3 

J7. l'I 

~le 0 

46.3 

55e0 

so.a 
120. 6 

tos ... 
52.s 

72.4 

46.3 

8d.O 

42a.a 

JO .a 
94.6 

st. 2 

55.4 

34e0 

64.3 

tt2:. 2 

3•· 1 

LAST 'l'EARe 
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1440 MIN• 

19.3 

32e5 

34.eO 

2ae4 

2d.2 

20. J 

17.8 

23.l 

25.9 

26e4 

63.2 

47.0 

.17. 8 

. 30 .2 

26. 9 

Ja. 7 

MAP. 

625. c;; 
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YEAR 0 

1 <;58 

1c;59 

l <; 61 

1961 

1962 

1 <;f3 

I '>'54 

1965 

1<;66 

t'i67 

1 'i68 

1 Q69 

l<i70 

15 />'IN. 

3.S 

7o5 

7.0 

3.5 

12.2 

2.0 

<; .o 

SECT ro" NC. 

'° 
\'fJ!.R., 

l <;61 

1'>!2 

1'>63 

1 <,164 

l '>65 

1 <;66 

l'i67 

l 'i61'l 

13 I»- !No 

13 .a 

E.S 

20~0 

SECT IC" NC. 

5' 

't EAR• 

t <;40 

1Q41 

1 'i42 

1<;43 

1944 

l <;45 

lC.:46 

1S47 

1 <;48 

t 949 

l <;l50 
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l <;52 
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l'i~4 

I <;55 

1956 

1 <;57 

t<;SB 

I <;59 

I <;l60 

1 <;61 

l'i62 

1963 

1964 

1 <;65 

i <;66 

t 967 

l'i66 

l'i69 

1 <;70 

l 971 

1 <;72 

1<;73 

I S74 

1975 

1 '>7t> 
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31 .. 7 

2208 

17.0 

l <ii. 7 

6.1 

11.2 

10.4 

1 o. 7 

39.4 

29 .. 4 

1 o. 7 

20.3 

2<11. 2 

11. 0 

10.0 

1 s. s 
3>J.o 

12.3 

~3.3 

12.3 

17o3 

l4e3 

10.3 

14o0 

2 4. l 

l :::i. 6 

lOeB 

28.4 

17.3 

10.4 

24o9 

l4o0 

a.o 
2 7. 4 

12.7 

5.:S 

s.o 
a.3 

7.l 

'· 0 
13.2 .. , 
Y.t 

'· 0 
3.5 

11. s 

13· 0 

11. '3 

5o9 

5.6 

'3. 3 

7.2 

805 

14·2 

s.s 
9.2 

PU:5IT1UN "-0• 

"387 

l4o0 

19.0 

1 l. !";. 

32. 0 

45 M l"I • 

14.8 

15o5 

?'). 7 

2'.). 5 

11. 7 

4')~ 0 

11.7 

6.7 

POSlTI0N l'.:Je 

572 

30 MIN. 

40 .. 3 

37 .1 

27o4 

18.3 

10.7 

12.4 

19.0 

18.3 

57.l 

J'i.4 

12.1 

::so. 5 

30 .. 4 

.Cle ii 

13 .. 5 

22.s 

74.5 

22. 5 

ss.ti 

17.5 

24~1 

.22 .. 0 

17. 8 

21.c. 

31.4 

22.1 

19. 6 

56.4 

25.3 

l 5o 4 

J6.l 

17. 3 

10·8 

29o9 

1s.5 

<J.b 

45 MIN. 

42ol 

42.1 

36.b 

18.8 

13.5 

13.2 

21.2 

21 o4 

66 .. 9 

46.0 

15.7 

40 .. 6 

35 .. 6 

24 .. 0 

14•7 

26. 3 

80.3 

26.6 

69o1 

23.,0 

25.7 

26. 5 

20e".l 

4::1 .o 

31. 6 

31 .. 6 

28.9 

5'3o4 

30 .8 

22.s 

s2.s 

1708 

12·6 

10.b 

18. 7 

11.9 

23.9 

F lP:ST YEA'<• 

1958 

60 MINo 

12. 3 

7. 0 

5. 7 

5,7 

11. 5 

10.0 

14. 2 

9.3 

~. 7 

s.9 

15. ti 

14.5 

FIJ.<ST. YEARo 

1961 

60 MIN o 

17. () 

l 6. 0 

2q.7 

21.s 

12. ~J 

41 o ') 

13.7 

FIRST YEAR. 

1940 

60 MIN. 

42o7 

ss. 9 

4406 

19.3 

16· 3 

13. 2 

33.,7 

23e l 

77.s 

55-. 4 

2Ce0 

49.4 

43.3 

280 0 

16 .. 7 

30.5 

89.6 

21. 3 

1c.2 

30 .. 0 

2606 

21.2 

22.1 

45o0 

31 .. 6 

37. 6 

37~7 

59.4 

3ta 3 

30.0 

10.0 

2e.s 

18 • .3 

30.9 

19.8 

13. l 

2bo 4 

A.4 

LA..::>T l't:"-P• 

i rrr:; 

144'.l 'I: IN. 

LAST Y~A.Ro 

1-i"°ld 

1440 l"l!No 

450 '5 

zs.o 

J'3.6 

J7. 1 

61. 7 

LAST YEAR o 

197b 

1440 t.llIN. 

49.0 

119.4 

1a.o 
10902 

I oo. 1 

48 .. 8 

95.t> 

91 .6 

l'J9.1 

75. l 

68.4. 

11 3 .o 
11.0 

100.4 

49.0 

43.3 

122. 3 

59.8 

127.S 

16 s. 4 

94. 5 

112 .1 

10506 

2:17 .. 2 

1.)3. 0 

90.0 

130. 6 

60. s 
40.0 

447.o 

97.7 

as. t 
-:)7.5 

39.0 

61 • 'J 

01.~ 

MAP. 

?37.A 

I\ 4 !'E • 

"'ATRCOSr>EkG 

""ILLCWM')RE 

N'1!'E• 

EAST LONDO"! 



SECT flf\,. NO. 

" 
f-',):,;ITIGN "llJo 

2S'P. 

YEARe 

I '>73 

I <;74 

I <;75 

I <;76 

15 JAIN. 

7.2 

'·' 
9.7 

s.s 

30 M 11'< • 

I 3• o 

a.2 

45 MINo 

llo4 

11. I 

14o2 

1 (\ .4 

SECT !Cf\ N-Je 

7' 

PUSJTIUN NOe 

,;a 

YEAR• 

l'i56 

1957 

l <;58 

11;59 

1c;60 

1 <;61 

1962 

1 <;E3 

l <;64 

1965 

1966 

l'i67 

1 <i68 

1969 

1970 

15 NIN. 30 M!Ne 

21.s 23.o 

10.9 10.9 

6 .o 10 .s 

a.s ~~ 11.::. 

20.0 .20.0 

11.0 21.2 

10.s 14.0 

11.s 1a.4 

<.lo I 16e 0 

7.2 7o7 

lloO 11.0 

l l.,) 14. 5 

16.4 1807 

17ed 27o5 

9.2 15.2 

45 M l>.j • 

2 3 o4 

IC •q 

12. 5 

11. 5 

2'lo0 

2208 

16.0 

2200 

J7e0 

9.5 

2 0. 3 

17o5 

20.4 

2'.). 6 

1s.s 

SECT 10" NC• 

7f 

t->OSITIUN NU. 

134 

YEAR• 

l <i6l 

1962 

l<i63 

l 'i64 

1965 

1<;66 

l 'i67 

1 'i68 

t 'it:9 

1 <;70 

15 MINo 

7 •• 

12ocJ 

13.0 

5.3 

1s.2 

6.0 

16.0 

1e.o 
1e.o 
s. 5 

SECT I Oh NCe 

79 

YEAR• 

1 i;;ts 

1'>66 

1967 

1<;68 

1<;69 

l'i70 

1<;71 

l; N(No 

2t:•S 

20.0 

9.0 

22 • .J 

'·' 
20.0 

10.0 

SECT tor. NC. ., 
YE .-R. 

l'iEO 

1'i61 

1'>62 

1963 

1 'it:4 

1 'itiS 

l<i66 

l'i67 

l <;6.9 

1 <;69 

1970 

1~ NIN. 

1s.s 
7. 0 

1.s 

7.0 

•• o 

••O 
i4o4 

12e0 

3. 7 

10.3 

a.c 

30 MlNo 

15.3 

l c;. ::> 

24.0 

7.2 

16.2 

a.o 
22.0 

2s.o 

~2. 0 

9.0 

45 MINe 

18.3 

21.s 

34.0 

9.6 

16.9 

9.5 

26eV 

30 .o 
36. 5 

I 0 .a 

POSlllCN NOe 

Bl 

30 MlNo 

~o.s 

26.0 

11.0 

22.3 

12. 0 

30.9 

l 7. 0 

45 MIN• 

3206 

27.5 

22 .s 

22o4 

14o5 

39.5 

20.2 

PU.'.:>ITIUN NO. 

293 

.JC MINe 

18. ':.I 

1o.0 

1.leS 

10.0 

'·' 
s. 3 

i 5 .:::. 

0:2.v 

6.5 

12.5 

d.d 

45 MIN• 

21.9 

11 • 5 

12.5 

FIHST YEAl<o 

!97J 

60 MINo 

13. 2 

13. '-J 

16·0 

11 .d 

FI><ST YEAk. 

1956 

CO MIN. 

23.5 

10.9 

14. 0 

l l. 9 

30.o 

23.5 

16. ::.i 

23. 5 

17.0 

10.0 

200 8 

11. 5 

2be9 

32.6 

I Se 5 

FIRST YEAR. 

1961 

oO MIN• 

18. 11 

24.0 

42.0 

11.0 

l 7. 4 

lo. 5 

27.0 

30.5 

38. 0 

11 .s 

FIRST VEAi<. 

1965 

60 MI No 

34-.6 

21.s 

23.0 

22.4 

1E,.0 

40. 0 

23.2 

FIRST YEAl<o 

1960 

60 MIN• 

2 J.4 

12.s 

12o5 

12. 6 

10.2 

6.8 

1 g. 6 

22. 0 

a.s 
14.1 

8. g 

A.5 

LA~T YEAP• 

I ';7u 

1440 MIN. 

11;1 .... 

-;,7. 0 

JO.O 

LAST '/t:AR • 
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1440 MJIN. 

2s.o 

22.s 

1 t:>o 5 

20.0 

3 3 .o 
:::!9.5 

~ 1. 5 

26. 5 

43 .s 

44o2 

J :.. :) 

24. 5 

LAST YE>\l'>o 

1 l70 

1440 '4INo 

3do? 

54 0 0 

10 l. 7 

73.S 

49 • .> 

2bo9 

70. 0 

3 3.,) 

b6ob 

90 .o 

LA5T YEAR• 

l <; 71 

1440 MINo 

40.8 

5 z .o 
42o0 

6800 

3o.s 

s2. s 

06.0 

LAST '/EAR• 

1<;1,) 

)440 M!No 

Z7.::i 

j7 •<> 

30.s 

49.') 

Z9 • 5 

?:'00. 0 

MA Po 
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NA'IEo 
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1S44 

l <;4.s 
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l <;51 
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1 S62 
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6.0 
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YEAR• 
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t 962 
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SECT IOh Nllo 

11 := 
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1965 
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1969 
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10.a 

!: • 8 

3.5 
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7o0 
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10.0 

s. 0 
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5o5 
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3C • .:, 
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7.3 
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14.7 

17o4 

908 

14~B 

l 1 .2 

9 .1 

11.s 

605 

15.o 

6 o5 

30 MIN. 

5o3 

3oO 

9o0 

11. 5 

SoO 

45 MINo 

508 

5o5 

1.0 

3o 0 

4o 5 
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25 

boO 

11 o 5 

I o.u 
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12.3 

10.2 

9o0 

11 oS 

12·5 

6.Q 

6. 0 

12.3 

24. 3 

6oC 

12o1 

18 oO 
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12.7 

12 .o 
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34o5 
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7 0 9 
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11. 3 

15. J 
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16.l 
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1 4. fj 

11~7 

9o5 

lta 7 
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1s.1 
16o3 

12. 9 

11. 6 

l 0. 6 

12. 0 

8. o 
16.0 
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FIRST YEAR. 

1958 

60 MlNo 

600 

4o0 

12.0 

13. 0 

7o0 

7o0 

7o0 

7o 5 

4o0 

9o0 

5oO 

3ol 

FIRST YEAf;". 

1958 

60 MIN• 

14·6 

3lol 

1406 

29.5 

60 0 

12. 1 

s. d 

12. 7 

13.0 

21.3 

11. s 

A.6 

4':>.0 

1 3. 2 

14o0 

11.0 

I 7 • .3 

Jt.0 

'i4. j 

39o2 

2.e~ 3 

'J.l 08 

44 ~3 

19~ :5 

23.2 

::>8 o I 

21. 4 

Jl. 2 

38o2 

I _,7J 

LAST YEAPo 

1 <; 7') 

l•><l-0 MJN., 

19 .6 

12.2 

40.5 

4Jo4 

22.0 

20 .o 
J7.J 

: 2. J 

29 .o 

LAST YE.\Ro 

l S 70 

1~40 MlNo 

23.J 

49.0 

20 .1 

61 .. d 

Bod 

lj.4~ s 

I~• s 

:: l. 0 

9o0 

29o0 

2eJ .o 
11.0 

29o5 

140.1 
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NA~E. 

eE AUFOf.lT WEST 

V><ECENOAL 
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Ff<ASEFld•JR\. 



SECTlC'" l•hJe 
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YEa.;;i • 

I <;57 

1 ssa 
195'1 

1<;60 

l'iC:l 

1'i62 

1963 

1964 

19C:5 

l <;66 

1967 

I c;e:a 

l 'i/59 

15 MlNo 

8.> 

7.5 

21os 

12.0 

2.;: .o 
t 3. d 

1206 

32o4 

1 ~. 6 

l2o3 

SECT (0" NCe 

13' 

YEAR• 

1 '>57 

t 'iSS 

1959 

1960 

1 '>61 

1962 

1963 

196• 

l'J;65 

1966 

l 967 

l 968 

1 'iE9 

l 970 

2.0 

4o5 

3o0 

7o5 

io.s 
2.9 

9.5 

s.o 
2.0 

2.0 

7o0 

•• o 

••• 
2.9 

SECT 1-C" NCe 

145 

YEAR• 

1 'if61 

1962 

1 o;,153 

196• 

1965 

19E6 

l'i67 

1 .. 68 

1969 

I 'i70 

l 971 

l 'i72 

1973 

l <;74 

\ 975 

1976 

1~ MINo 

'· 3 
5.7 

13.0 

9.J 

l5o(> 

608 

906 

5o5 

l4o0 

7 .1 

12.9 

le: .2 

13o2 

13.7 

SECT 101'> NCe 

170 

YEAR. 

l 'i58 

1959 

l 'i60 

1 'ifl 

1962 

l'il6l 

l 'iE• 

t t;65 

I 'i66 

t 967 

1<;68 

l'i69 

l 'i70 

15 M!No 

12.0 

14. 0 

12.0 

7o0 

7.5 

1.::, 

7o0 

7.5 

15 .o 
23o0 

20.0 

lC:. 0 

o.o 

?OSITIQN N<lo 

•85 

30 "'I No 

14.S 

llo2 

22.::. 

lo;. 0 

27.0 

2J.8 

28.0 

22. ::> 

l 7o l 

14.3 

39.4 

1 7o o 

15.9 

21.~ 

300 0 

21.0 

300() 

23.0 

17.Q 

14 .<; 

42e4 

1706 

15o9 

Po SJ T !UN ,.,o. 

478 

30 MINe 

•• o 
6d 

5.0 

l u. 5 

20.s 

••• 
10 0 4 

•• o 
3o5 

2.5 

8 ._s 

•• 0 

908 

5o5 

45 MIN. 

s.o 
7 .1 

7.0 

11.0 

240 5 

4o7 

1406 

6.5 

s.o 
l eO 

11. 0 

to. s 
11 .2 

7 .<; 

POSITIUN t-Oe 

59 

30 NIN. 

•• 7 

605 

l 7o l 

1 s.o 
18o0 

16· 6 

19o2 

11.3 

l So::; 

8.5 

27.::> 

10.7 

19. 1 

l 9o4 

2J.2 

24o4 

45 "'I No 

604 

7.2 

19.9 

2Co5 

22.1 

l9o5 

19.4 

14.s 

ts.a 
808 

29.8 

120 f: 

21.2 

21.7 

23o7 

24. 4 

POSITION NO. 

98 

30 fllJ .... 

1s.o 
1800 

14.0 

12.0 

s.s 

12. 5 

•• 5 

to.s 
23 • ..:; 

.:;1. 5 

25o0 

23.0 

i s.o 

45 MIN• 

22 .o 

21.0 

is. o 

18.0 

9o0 

14o0 

12.0 

11.s 

28. 0 

26. 5 

23.0 

19.5 

FIRST YEARo 

1957 

60 MIN o 

23. 0 

I 5o 0 

27.0 

32. 5 

21.2 

18. l 

is.a 
420 5 

1706 

15.9 

FIRST YEARo 

1957 

60 M(Na 

5.3 

7o3 

805 

11. 0 

27o2 

••• 
14. ~ 

7.8 

5o l 

3o5 

12. 5. 

12• 0 

11. 8 

7.5 

Fll~ST YEARo 

1961 

60 MlNo 

6.9 

7.• 
23. t 

22o7 

22. 6 

20. 2 

19.5 

17o4 

1601 

••• 
JCo 2 

13. 9 

21. 2 

23.3 

2308 

24'-. 4 

FIRST YEARo 

1<;58 

60 MlNo 

2s.o 
24 • .J 

1 s. s 
23.0 

o.o 
1 7. 0 

1 J. 0 

11. 6 

28· 0 

33. 5· 

27.5 

23 •. ') 

A.7 

LAST YEARo 

19<..>9 

1440 MINo 

540 5 

5 t. ·) 

47a2 

J8o 7 

:.;i7 .s 

35o4 

6208 

64o5 

4b.:) 

27o5 

37 .s 

LAST YEAR• 

l 'c> 70 

1440 MIN. 

2308 

24.0 

35.'J 

l.Jo 0 

79o:i 

30. 0 

21. 8 

2208 

24.5 

10 .s 
44. 5 

37o5 

24e0 

12.s 

LAST YEAP o 

l'i7b 

1440 M !No 

] 1 .o 
17o3 

SO •A 

47.5 

34. 4 

20.s 

43.6 

2.J.2 

2:>. 9 

69al 

300 2 

Jle4 

30.3 

9 J .4 

41.4 

37. l 

LAST YEAAo 

1970 

141.40 MINo 

2Ao2 

4 l • 5 

26o5 

31 .s 
27.5 

79oS 

17.5 

38.0 

31. 0 

34. 4 

32.0 

40. 0 

46.5 

MAPo 

349. <; 

NA"'E• 

UMTATA 

NAME. 

CALVIhJA 

NA"'E• 

GJ:CCTFONTElN 

DE Jo.AR 



~f.CT 1C1' NCe 

180 

VEAfl • 

l <;S'J 

1 <;60 

l <i61 

1S62 

1St:3 

t <;64 

l'ii65 

l '>66 

1 'i67 

l'i6f! 

I 9-~9 

1 <;70 

15 ~IN. 

20.,:; 

l E •:. 

SECT IQN NO. 

~14 

VEAf'< • 

t<i56 

l <;57 

t<;58 

1 c;;5q 

l <;60 

l ~ 61 

1~62 

!'i63 

1964 

1~65 

I 'i66 

l 'i67 

1968 

1 'i69 

1 'i70 

15 "'IN. 

11.5 

4.5 

13.:, 

17 .. 0 

2o4 

6 .o 

3,5 

4,5 

4,2 .. , 
SECT IC" NCe 

229 

YEAR• 

1 'i57 

1 'i58 

l G60 

l 'i61 

1962 

1 'i63 

1 'i64 

i <;65 

l 'i66 

l <;67 

1968 

1969 

t 'i70_ 

l~ MIN. 

39o4 

10.0 

7. 0 

18o4 

12.0 

1 s. J 

13.0 

11.0 

14.0 

12 .o 
t 3,.5 

10.0 

SECT IOI'\. NGe 

233 

l'i57 

1 'i58 

1 <;59 

1'>60 

1961 

1 'i62 

l 'i63 

t <;64 

1 <;65 

1966 

t <;67 

1 'it:8 

1 'i69 

27o0 

24.9 

25.J 

t~.4 

1!:.4 

20.0 

11 .a 
14. t> 

9o2 

p,~::dl IL>"- "J. 
7'2 

4'; MIN o 

22.::. 

3)o0 

41.s 

1C • 5 

4t1. ·~ 

1 E ::i• C 

24. 'l 

i--'<J~ITIUN "n~ 

45 '-\IN• 

•• o 

1 J. 0 

6.0 

6.0 

19.0 

180 0 

3,9 

7,7 

1 s. 5 

•• 5 

5,0 

11. 1 

•·2 

PQ.::j IT IUN NO• 

556 

30 fl!INe 

17.0 

13· 0 

22.0 

<!-7.0 

20.s 

140 l 

POSITlGN 1'0. 

44 

27.t. 

3s.o 
16.C 

29. l 

16.3 

l7o7 

2e. 2 

l 9. l 

s.o 
13.0 

7 .2 

9,5 

15.7 

6.C 

12.4 

35o5 

•.2 

5,5 

52.6 

20.0 

1"3.0 

~4.6 

24.7 

29.0 

22.0 

20 .. 0 

21-.5 

19.5 

19 o''.J 

18.0 

19.t 

t 5 .1 

24.8 

39 .6 

!6ol 

41.1 

19 .• l 

31. 7 

h) M lN • 

25. ') 

30. ) 

3~. 5 

2':'i. 0 

::io. o 

Fii-<ST YEAR• 

1950 

60 M lN • 

13. 0 

800 

802 

5.0 

14. 2 

4.2 

5.6 

FIRST YEAf'<. 

19 57 

60 MINo 

52.B 

21. 0 

13.0 

24. 0 

37. 4 

31. 2 

29o5 

23.s 

20. 2 

20. 5 

21 .::i 

20e3 

19. -s 

FI'l:ST YEAf'<. 

1956 

60 MIN• 

27o7 

15.3 

24.8 

59.2 

32 .. t. 

4 3.;7 

16. 3 

44e6 

27.7 

22.0 

21.1 

23. 7 

32. 2 

J 9.2 

A.8 

LA ~T YC"-c • 

l '17J 

144~ MIN• 

5'3o<J 

LAST YE.;,R,. 

1970 

144,) "41N. 

.:.2. 0 

53o2 

24.2 

J4.o 

12.7 

74.7 

43.0 

5.3 

22.1 

LA'iT YE-'liP• 

40. 8 

47e 0 

29.0 

Ja.o 

52.0 

.,8 .o 

67.0 

90_. 3 

27.0 

1~70 

LAST Vt:AP • 

1909 

1440 MIN. 

121.0 

95.:) 

4J. 0. 

~o. o 
S7 .O 

4-708 

46.0 

29.0 

106. 4 

so. 6 

4) .6 

f;,AC • 7 

t €: l. c 0 t<: IEP 

MAP,. NAME. 

FCUF:ESMlTH 

NAMEe 

"aEf F.NER 



SE"CT IG/lo 1'0. 

'" 
YEAP • 

1c;.::a 

1.;:39 

l<i40 

1S41 

tli42 

1 S43 

1944 

l c;45 

t 946 

1Ci47 

1<;4A 

1 c;49 

l'i50 

1 'i51 

1952 

1<;53 

l'i54 

J c;;ss 

1956 

l'iS7 

1<;58 

195'} 

1960 

1961 

l'i62 

1963 

1964 

1965 

1Ci66 

1967 

l<i68 

t<;;69 

1 <;;70 

I 971 

J<;72 

l<i73 

1 <;74 

1975 

1<;76 

<l-4.2 

18 .8 

24.9 

21o8 

47.S 

15o7 

ll:o8 

11. 7 

2a.-. 

23.4 

2e.2 

tt'i. 2 

1s.1 

33od 

38.0 

1 1. 4 

22.0 

34.0 

29. 0 

l4o5 

13.5 

9.2 

21.~ 

I t. V 

14.7 

19. 7 

I 7 • V 

•• o 
23.2 

.::2. 0 

ll:.2 

2a.4 

13.0 

1a.o 

1s.o 
1e.o 

12.0 

16.3 

SECT JOP. NC. 

Y.EAA: • 

1'1i56 

1Ci57 

1c;~e 

l'i59 

1960 

1961 

lli62 

lli63 

lli64 

I <;;t;S 

1 c;66 

1967 

t<;68 

l<i69 

ili70 

15 MIN. 

9.3 

2.s 

2.5 

3.0 

20.0 

12.0 

20.0 

13.S 

10.0 

12.0 

1.0 

••• 
9.5 

•• 5 

•·5 

PUSITlC"" f\Cl. 

oC 
JO MlNo 

60.0 

290 2 

6d.9 

23o1 

29.0 

21o1 

4b.7 

37.t 

41 o 9 

2.J.o 

3loC 

t:s.o 
es. o 

I.Jo ti 

35o5 

400 0 

490'::> 

29o0 

2J.8 

1608 

.::2. 0 

14. 6 

22.1 

29o2 

25.7 

l 4o d 

3Jo9 

58.'::> 

23.7 

•a.a 
1408 

340.:l 

;;:1. 7 

30oo 

1908 

;; lo 0 

4!': ~ lNo 

350 3 

.; 1. 2 

27 0 4-

30. A 

3406 

80 .s 
29o0 

39ofl 

03o4 

64 .5 

48o5 

~306 

26.6 

32 .s 
83.2 

740 7 

17o3 

62o5 

36o0 

33.J 

17 .s 

40o5 

I 7o9 

27 .7 

34. 7 

320?. 

19.2 

4308 

7106 

29. 6 

59.2 

16o0 

36.0 

25.8 

44.0 

2906 

"I lo 0 

POSJTIUN NOo 

ooB 

30 MIN. 

25.o 

4.J 

'· 0 
•• o 

2s.o 

l 60 0 

29·5 

19o5 

13.7 

l 7o 7 

'· 3 
1608 

11. 0 

ls. 5 

a.o 

:<:803 

•·5 
3.5 

••• 
25o0 

19o0 

32o5 

20 oC' 

17. 2 

1 7. 7 

l o5 

16.8 

11. 4 

22.0 

7.0 

t:J MI~o 

36.b 

62o2 

30.13 

31. J 

39.1 

. .JO. 7 

520 tl 

2.Job 

790'5 

!:: 3o q 

63o0 

3lo2 

33o0 

";14. 2 

79o2 

20.1.:> 

44o3 

470 0 

6600 

42.0 

43. 3 

l 7o ~ 

480::::; 

l 7. 9 

32o2 

45. 0 

34. 3 

25o0 

45o9 

79.~ 

36. l 

06o 7 

20.0 

3607 

21.2 

59o0 

3106 

42.0 

FIRST YEAR. 

1956 

60 MINo 

2808 

•• 6 

4.0 

s.2 
250 0 

l q. 5 

32 o5 

21o6 

20. 7 

l 7o 7 

1 • 7 

16ofl 

14. 5 

A.9 

LAST YEAP • 

1~76 

1440 I.II No 

">2. 2 

59o0 

142. l 

540 9 

6508 

145oV 

46.7 

71 • l 

43o 1 

12do9 

12. 4 

85.·;I 

72.o 

41:!.,J 

111 o 7 

300 06 

02.0 

'i7 .1 

10.s 

-ll 06 

14205 

l c 'Jo 3 

01os 

l )do 7 

>3.0 

ll:2o'3 

do. 7 

79o0 

57.5 

64o9 

1~6.1 

IG0.9 

o9.5 

11006 

440 3 

47.8 

l OOo l 

91.2 

160 • .3 

LAST YEAP. 

197,J 

1440 MINo 

Js.o 
1 ·-;. 0 

12 o l 

a.o 
32.0 

40.0 

33.0 

4bo0 

2s.o 
41 • 0 

s.7 
22o3 

37. 8 

23.0 

NA"'°• 

1 csc. 0 LOLI 5 t30THA 

NAMEo 

POFAOOER 



SECT!Ct- NL. 

2o I 

VE.A~• 

I <;Je 

l <; 39 

l <;4;:i 

l <;41 

I <;42 

1 S43 

1944 

1'>45 

l <i46 

I 947 

1948 

t '<40 

I S50 

t<;SI 

1 S52 

1 S53 

I S54 

t<;SS 

1S56 

t'i57 

l SS'3 

ISS9 

1 S60 

1S61 

1S62 

t Sf 3 

1 <;64 

1 965 

1966 

1 S67 

1 <;68 

1969 

1970 

I <i71 

l <;72 

1 <;73 

l '>l74 

l <;75 

1976 

15 ... I No 

1 o. 7 

15.3 

I 0 • 4 

14.7 

22.'I 

1 5. 3 

14~d 

I 5 • 7 

'o5 

7,5 

1 ".'1.4 

11. 0 

16.0 

14.; 0 

11.1 

l I• 9 

15.9 

.:!O o9 

1:3• 2 

It:. 2 

l3o3 

16.3 

l t':. 5 

1508 

20.6 

SECT IOP. NC• 

27' 

YEAR• 

1 <;;52 

l <;53 

l <;54 

1 'i55 

1S!56 

1S57 

1<;56 

ISS~ 

l <;160 

l S61 

1962 

1'>63 

1964 

I S65 

1 '>66 

1 S67 

l'it'i8 

l'i69 

t 970 

l 'i71 

1<;72 

l S73 

l <;74 

1 <;75 

1 <;76 

15 J;l lNo 

2.a 
3o5 

7o3 

l. g 

s. tJ 

£.;. 3 

3.• 
306 

3.• 

2.6 

2.0 

2.5 

~.6 

... 
7. 0 

I .o 

". 3 

2.3 

Io 5 

3. 2 

5.3 

•• 2 

,.>ij~,JTll.N !\!Jo 

:>16 

17.o 

20) • .;! 

l<lo 0 

20. J 

31 otl 

"7 .o 

10.3 

;;_ 7. 4 

l 7. d 

19~ 3 

21 .5 

24. 1 

E ~. 4 

15.0 

l ;:.~ 

11.0 

19.6 

23.9 

19.7 

l 9a2 

2 o. <;I 

24.4 

27o7 

1<,;.8 

2-:i. 7 

25. 2 

30~e 

33a4 

POSITJUN 1'0 0 

34 

JO Mii' .. 

4.1 

60" 

l o.o 
3.3 

1006 

7o 8 

605 

408 

4.0 

3._6 

608 

2. 6 

2o3 

s.o 
2.0 

lo. 4 

o.o 

3. 5 

3.9 

2. .c 

4 1 • l 

;>I• u 

27.7 

4;) .n 

3il." 

26.7 

54 aY 

44 ... 

,; 2. <; 

26. -~ 

17,4 

28.'::: 

21 .1 

14 .2 

22.0 

20.4 

29.5 

24.9 

?J. 9 

28a4 

32.5 

20.0 

37a0 

a. 4 

12 .o 
4 .6 

l t. 2 

Bo! 

7.6 

5.3 

3.4 

••I 

3.4 

7.4 

2o7 

5.7 

?. 7 

3. q 

2.5 .. , 

FlkST YEA"• 

l <l 3'1 

,?_(). 1 

22. l 

31. 2 

4<:h0 

34.0 

1908 

2fi. 3 

lda7 

21. j 

22.2 

28ot> 

1s.c 
29. s 
20.4 

32.t 

2<>.4 

30. 0 

40o2 

24ad 

23a3 

24. 0 

Fl~ST YEAl<a 

l <l52 

6C- MI No 

s. 5 

9.5 

l5a5 

600 

l la 5 

a. 3 

Bol 

s. 5 

3.4 

4. 1 

4-5 

7.9 

208 

3.0 

4o 2 

4-2 

206 

•o5 

A.10 

L .!I.ST Yt::AP • 

J2. 'l 

j j.d 

104.:., 

37 .1 

7'.la 5 

4 ::1. l 

Q 1.~ 

39 o4 

4t>a 2 

56 .,, 

)-j. 7 

o0. S 

'1-40::> 

5 l. 3 

48.0 

4t.. 3 

76.0 

4') .o 

ao. J 

LAST 'l'~AR • 

l 97t.> 

144J MINa 

13.2 

11.1 

39. 0 

ttJ.3 

l 'J· :. 

s.1 
l la 4 

408 

ze.o 
9a2 

::;.1 

4-3 

9o0 

7.5 

17. 5 

11. 5 

56::J. 9 

NAME. 

€LCE"FL",jfEI"'I 

NA/llEa 

ALEX"NDt:::R 1'.JAY 



SECT 10" NOe 

2o;c 

YEAR• 

1 S38 

1':039 

1':040 

1941 

1942 

t 943 

lo;44 

l'!f45 

1946 

1o;47 

1948 

1949 

1c;;so 

I 'iSl 

1952 

1953 

l'!iS4 

l'i55 

1956 

1c;;57 

t '!iS8 

1959 

1960 

1 c;;61 

l'i62 

1963 

1964 

11;;65 

1 .. 66' 

I 967 

to;68 

l'!il69 

1970 

1 <;71 

1'>72 

1973 

1974 

1975 

l'i76 

1 :;J fl41 N• 

7,9 

2Ee9 

1o;.3 

22. 8 

16.3 

23. 6 

••• 
13. 7 

1 e. 3 

14e7 

23.~ 

a.o 
20.a 

13·2 

13.5 

13.8 

16.2 

8.7 

11.6 

l 4e l 

15.7 

13.6 

22.4 

••• 
1 s.1 

12.1 

•• o 
12.0 

12. 9 

t9.a 

a.3 
12. 5 

21 .. 0 

17.9 

24. 7 

20.2 

13 •• 

16.0 

24.0 

SECT IC"'. NCe 

~00 

YEAR• 

l 'i49 

19!50 

19!51 

l"i~2 

t'i!53 .... 

15 MIN• 

l 7e0 

11.a 

11. 0 

36e0 

21. 5 

22.9 

SECT JO"" NO• 

300 

YEAR• 

19!59 

1960 

1961 

1962 

l'iE3 

1964 

1965 

1'i60 

15 "'IN• 

2s.o 
17.0 

29.0 

12.s 

2;;.o 

14. 7 

13.0 

412. 4 

Pll6IT lt:JN NO. 

., 
3C "'lN• 

••• 
!;2.1 

33.2 

41.6 

23. 1 

37. 4 

••• 
2.3.6 

34eV 

l9e5 

3a.1 

12. 7 

3leV 

11.s 

26.C 

15e8 

24e2 

13.3 

IEeO 

l 1. 3 

21.6 

14e2 

ts. J 

22.0 

17 .3 

10· 5 

1e.1 

19.a 

23.9 

14.9 

1a.5 

21.5 

"'"1. 8 

34.7 

30.t> 

23.4 

2s.1 

26.9 

45 MtN. 

10 .2 

6le5 

15·6 

57.4 

45.0 

• •• 
27 .7 

35.c 

21.fl 

45.2 

14• 7 

43.7 

18 .s 
30. 7 

17e3 

?.7 .5 

17e8 

17e3 

21.0 

25· 7, 

14.3 

34.9 

18e5 

23·• 

17·3 

14.7 

18e7 

20 .o 
25·6 

22•7 

21 .2 

21.5 

24.3 

40•7 

34.7 

26·1 

26.0 

38. t 

POSIT ION NO• 

483 

30 MlNe 

30.7 

14.9 

10.a 

so.o 
35.s 

34.2 

45 MIN. 

36·3 

16·8 

16.8 

50.0 

41 •5 

55.5 

POSITION NOe 

690 

30 MIN. 

35.0 

21.0 

38.1 

l 7.0 

2s. o 
2a.o 
2.:1.9 

72.9 

45 MINe 

37 .o 
24.5 

46 .o 
17.6 

30.0 

28e0 

21•4 

83e5 

60 MIN• 

11.Q 

63. 7 

40· 4 

70el 

25.g 

28.7 

37. 6 

46.7 

16. J 

oo.o 
tCJ. 3 

34. 8 

1 7e 4 

J3.9 

20.5 

17 • .J 

21.4 

26. 6 

14.9 

35,.8 

25.0 

24.J 

1 7. 3 

14. 8 

i0.1 
20. l 

25. 7 

2~.3 

21.7 

21 o7 

25. 0 

43. 0 

35.t 

26e2 

21.2 

42.2 

FIRST YEAR. 

1949 

60 MIN. 

39,.4 

19e0 

16.6 

ss.2 
44.S 

62.5 

FIRST YEARe 

1959 

60 MIN• 

.:i.o. J 

24.7 

47.0 

19. 5 

35.0 

28,.0 

21 .. s 

813. 0 

A.11 

LAST YEAP. 

1 }7t.J 

1440 "4IN. 

ao.2 

59. 2 

64. s 

19.a 

30.o 

38.1 

so.a 
64.8 

51'.J.t 

61.0 

37. 6 

44.0 

46.CJ 

4 J.o 
43. 5 

07.5 

J'l.o 

J7. J 

45.o 

60 .1 

44.6 

sa.o 
33,.4 

42.0 

54.6 

37.5 

::>1 .1 

40,.9 

47,.7 

48 .4 

54.2 

so .a 

59. 6 

LAST YEAP • 

l'il54 

1440 MlNe 

58.4 

36. l 

22.7 

92.0 

44.s 

79,. J 

LA.ST YEAP• 

1966 

1440 MI Ne 

so.s 
29. 9 

&0.0 

37e4 

45.0 

37e4 

41.6 

102.9 

"4AP. 

780.4 

K IMEEf;LE:.Y 

l\A ,.E • 

LADYSMITH 

NA"4Ee 

EST COURT 



SECT lCN NC., 

~17 

YEAR• 

l'i51 

1952 

1 S'53 

1 <;S:i. 

1955 

1S'56 

1 '!i'57 

1 c;sa 

1<;59 

t<>eo 

1 <;61 

1S62 

l <;6.3 

1'-'64 

t 965 

J966 

l'i67 

1'i68 

1969 

1 <;70 

1 S7l 

1<;72 

I <;73 

1<;74 

1 <;75 

1976 

15 "'IN. 

5.2 

l 1 .. 3 

•• 7 

609 

15.2 

•• 2 

6.2 

0.0 

7.5 

c .. 6 

"l 

11 .. o 
604 

20.0 

8.1 

7.3 

14 .. 5 

9.7 

9,3 

606 

20.0 

13.2 

1 o .. s 

1•.o 
28 .. 8 

SECT lGh NC. 

1961 

1962 

t <;63 

JS64 

1965 

1 <;t:6 

1<;67 

1968 

1969 

1<;70 

15 111 {N., 

a .. s 

12.s 

23. 0 

20.1 

12.0 

1 .ii.o 

12 .. 0 

12 .. s 
18. 3 

20 .. 0 

SECTlON NOe 

VEAR e 

1~57 

IS58 

l'i59 

l 960 

1961 

1962 

1'i63 

l 'i64 

1965 

1966 

1 <;67 

1 <;68 

1q69 

t <;:70 

15 MIN. 

<.8 

16•1 

21 .. 3 

18 .. 6 

12 .. 8 

22.s 

9-3 

10 .a 

12 .. 7 

1s .. 6 

l o .. o 
t3.7 

28 .. 7 

POSITION NO. 

476 

1 o. l 
7 •• 

19.7 

002 

t0.2 

10·3 

1.3.b 

10.t 

l 3eS 

14o0 

12 .. 5 

21 .. 7 

11.8 

1 • .3 

21. 5 

12.6 

l 6e l 

lihd 

2v.o 

21.2 

18 .. 7 

l4o7 

18.o 

37. 5 

45 MIN. 

11. 1 

19. l 

l 2. t 

12 .1 

20 .. 4 

10.4 

16.2 

11 .4 

14.0 

18. 3 

22 .3 

15 .3 

7.3 

26 .. t 

1506 

20.9 

11 .2 

22.1 

22.3 

27.3 

1a.3 

18 .. 6 

39 .. 6 

POSITION NO. 

398 

30 MIN. 

12.0 

17. 0 

28.S 

29.5 

2.>.~ 

2.3 .. 8 

21 .. 0 

13 .. 0 

14· 5 

21.6 

45 MJN• 

11.s 
lfl. 0 

29.0 

37.,5 

28 .. 3 

22.0 

1 J .o 
20.0 

POSITION NU. 

778 

30 MlNo 

1 c. c 
10 .. 3 

20.0 

11.s 

l l .1 

21.5 

11.2 

l ? .. O 

4!5 MIN o 

22.8 

10.s 

20.0 

26.l 

20 •I 

29 .. 0 

13 .. 3 

11 .. 5 

24. 3 

t9.0 

23 eO 

25 .. s 

31."' 

F[RST YEA"I. 

1951 

60 MIN. 

11. 5 

23. 7 

13. 1 

t3.<J 

21 • B 

11. 3 

tts.2 

l2o9 

14. 0 

10.2 

15.5 

l 7e l:J 

20. 8 

22 e d 

1506 

7.3 

27. l 

l 7. 6 

22.4 

l J .. s 

22. l 

23. 7 

28. 8 

20.a _ 

Hl.B 

40 .. v 

Fii~ST YEARe 

1961 

60 MINe 

20. 0 

1a.1 

29e0 

43.S 

33. 5 

21i• B 

2.J.o 

16. 0 

25 .. 0 

22. s 

FIRST YEAR. 

1957 

CO MINe 

26.1 

10. 7 

21.2 

32. 4 

33. 1 

20.2 

32. 7 

1408 

'12. 4 

2be 7 

20.0 

24.5 

25. 9 

35. q 

A.12 

LA'.iT YEAR. 

I .J7o 

1440 "!IN., 

16.2 

4::>. 7 

31. 7 

31. 1 

67 .a 

2900;9 

20.7 

21 o4 

l4eS 

t6.5 

30.5 

19.0 

33e7 

36.4 

33el 

9., 5 

43e8 

45.3 

45.s 

27. J 

2a. o 

59.0 

.33.0 

21.3 

47.,9 

LAST YEAR. 

1970 

1440 MINe 

SJ.s 

66.0 

36 .2 

12.J. 5 

36.5 

62 .. 0 

4Be5 

36.4 

LAST YEAR. 

1970 

1440 "41N. 

75.,0 

22.0 

50 .o 
30.0 

6H.O 

39.0 

04.5 

) 1 • 0 

1s.o 
44.0 

oo.o 

6.J. 0 

101 .. o 

M1P. 

SQ4.,3 

MAP,. 

456 .. 0 

r>;A"IE,. 

UP l"'GTlJN 

NAli'E • 

KF<CCNSTAO 

NAME. 

Kl.JRUMAN 



SECT IO"' NOe 

40.; 

YE4Re 

l i;l6t 

l <;152 

l 'i63 

l 964 

1 c;155 

1 <;66 

19157 

1 <;68 

1969 

l 'i7:) 

15 MJNe 

18.0 

20.0 

11. 0 

20 • ..:. 

10 .v 
10.0 

14.s 

1n .a 

SECT JO"' NCe 

"' 
YEAR e 

1 <;:l6 

1 'li57 

1958 

1c;59 

l 9b0 

1961 

1962 

l 963 

1964 

l'li65 

1c;66 

1967 

1968 

1c;6-l 

1970 

1971 

1972 

1973 

1974 

l c;75 

l'i76 

YE4Re 

l '§51 

1 'i52 

1 c;53 

l'i54 

t c;55 

lCiS6 

1 <;57 

1 c;;se 

1 'i59 

l Ci60 

1961 

1962 

1961 

l <;64 

1965 

1966 

1c;67 

I 'i68 

1969 

1 c;70 

l 'i7l 

15 MIN. 

17.4 

30.0 

706 

SoO 

11.0 

10e6 

12.s 

17.7 

2o5 

706 

SoO 

14.2 

o.s 
. 5e6 

•o3 

6 o l 

11. 9 

13.5 

26.9 

10.3 

15.-2 

15 llllNe 

1 <;; •• 

14.2 

17.4 

20.4 

la.o 
1a. 3 

2•.o 
14 .o 

20.0 

16.5 

12.0 

1 o .s 

13.3 

20.0 

30.0 

13·0 

20.0 

13· 0 

17.0 

29.0 

21 .1 

pu':::.ITION NO. 

do6 

3 C ,. IN• 

23.3 

26.0 

13e5 

20.0 

1 :=. o 

11.a 

23. o 
l 7. 0 

45 MIN• 

28,.3 

26.5 

t ~. c 
1a.2 

13.0 

JO. O 

,,POSITION NO,. 

18• 

30 MIN• 

21.9 

56.2 

9ol 

7o0 

1s.o 
10. 9 

21.0 

19e5 

308 

13.b 

BoO 

20.2 

11.2 

9o4 

7o0 

7o2 

12.4 

1&.3 

46.3 

19.3 

;;;c.2 

4!: MIN. 

24e6 

68e2 

9o2 

706 

1506 

11.0 

27e8 

19.5 

4o3 

20e3 

10.2 

22.4 

11 e 5 

14· 5 

002 

••• 
t 5. 7 

19.0 

60o4 

21.2 

27.7 

PDSlTION NOe 

134 

30 MIN. 

37.a 

18.7 

33.0 

34.9 

25.3 

20. 7 

25.7 

19.4 

;;; 1. l 

29.C 

23e0 

13.7 

~ 1.1 

so.7 
20.2 

21.3 

17o3 

., 1.0 

J7.0 

JO.a 

45 M I'N • 

48,.5 

19. 3 

37.5 

42.7 

29.0 

22. 5 

25.7 

21.4 

25.2 

3b.O 

30 .1 

14.8 

27.4 

41 .5 

65.6 

26.0 

21.3 

23.4 

30.0 

J9.0 

32.2 

F II<: ST YEAR,. 

1961 

60 MIN• 

21-J.:;. 

2be5 

15.2 

32.0 

lQ.O 

22. ') 

1.:i.. 5 

Jo. s 

21.0 

Flf<ST YEA!'<. 

1956 

€0 MIN• 

2s. 6 

70.6 

9o4 

15.6 

11. 0 

32.o 

19 .. 5 

4o. 

25. 3 

12 .1 

2.3.0 

11. 7 

16e4 

9.2 

908 

lb. 8 

22.0 

66.e l 

27.7 

28.9 

FIRST YEAR. 

1951 

60 MIN• 

48e 5 

19.3 

39,.5 

51 e3 

33. 4 

24e6 

25e'J 

23.4 

2a. 9 

37e5 

30.1 

10. 9 

29· 1 

40.1 

66,.2 

27.8 

21.3 

24.,5 

34e5 

40e5 

33.3 

A.13 

LAST .YEA-Pe 

l ·J7iJ 

144;} MINe 

45. 7 

39,.4 

J9.5 

65.5 

4:i. 0 

17 .5 

·j4. 4 

29.7 

41. 5 

32.9 

LAST YEAP • 

1<;76 

1440 MIN. 

;os 

15.5 

26.9 

02.0 

20.0 

So 8 

27.5 

12 .1 

39.8 

24.2 

31 .o 
20.2 

17. l 

21. 7 

45.8 

7 t. 6 

44. 0 

44,.4 

LAST YEAR. 

1971 

1440 MINe 

71. 9 

39o4 

42o5 

76.0 

79.0 

48e5 

5Se5 

34.5 

44.0 

68.0 

77.5 

40.3 

a2.s 

46. :i 

41.7 

38. 3 

65.s 

45e4 

53.0 

MAPe 

1€3.Q 

NAMEe 

FR.Al\KFORT 

NAM Ee 

KEE TMANSHOOP 

NAME. 

FOTCt-EFSTR'.l0'4 



SECT IOI\ NC,. 

•• • 
VEAR• 

1961 

l 'i61 

l <;62 

l<f63 

1<;;64 

l <;65 

l <;66 

1<i67 

1 <;(;8 

1 <;69 

1970 

1 !:. 0 

11. 0 

35.0 

3').0 

14.0 

14o0 

19.0 

12.0 

16. 0 

22.0 

SECT IC1' NO. 

,,. 
VEAR• 

1<;38 

t<;39 

194') 

l S41 

1942 

1 <;43 

1':>44 

1S45 

1<;46 

l <;147 

1 c;4a 

1<;49 

1 <;50 

t t,;51 

1952 

l <;53 

l S:54 

1955 

l'i56 

l 'i57 

1958 

lt;5<;1 

1 <;60 

1961 

1 S62 

1 'if3 

1 'i64 

l'ibS 

1<;66 

I S:67 

1 <;68 

1 <;69 

1970 

l S:71 

l <; 12 

1973 

t.<;7• 

t<;75 

1 <;76 

l !: MIN .. 

31 o d 

12 .!::> 

tS.6 

1 (f.. 6 

13o7 

27 • .<! 

4-0 .. .;: 

21.d 

14·5 

21. 9 

39.,4 

20 .. s 
15.6 

15.4 

14. 6 

14• a 
30 .. l 

1a.o 
14..J 

15• 7 

10.,3 

20o4 

21.2 

18. 5 

l4o5 

19.b 

1 o. 0 

19. 8 

11.0 

11o3 

10 .. 4 

20.0 

13.3 

13· :J 

20.u 

17.4 

SECT IC"' NO. .,. 
YEAA • 

1 <;~3 

1 <;64 

1965 

1<;66 

1S67 

1 <;68 

196<.} 

l <;70 

l <;71 

1 e. s 
20.3 

1e.o 

12.3 

.30 .o 

I 0 • 0 

20.0 

PU~ITIIJN NO. 

446 

30 MlNo 

27. 5 

26.::. 

14.0 

39eC 

,. ?. 0 

21.c. 

21 .o 
27.c 

is.a 

20.0 

.32.0 

PO!:>lTlCN N·:J• 

39f 

30 MlN• 

60.0 

"'1. 2 

22. ':> 

22.0 

2,).3 

38.4 

7Je0 

lb.ti 

;i;'.o .. 9 

::2.v 
19. 5 

29.6 

oo.a 
18. 3 

:: 1. 1 

22.5 

20.4 

22.0 

19eC 

b:l.1 

4:'2.0 

20 .. s 
19. 4 

19.b 

28.b 

25.3 

2s.s 
19 .. 5 

21. b 

Ide 3 

23. 1 

21.s 

15.,4 

14. 3 

4Clo0 

20.3 

2.:i. 9 

37.0 

.21 • .<: 

P.J!:>ITlUN NO. 

Bb7 

JC l"IN• 

11.J 

30e 5 

2 7 od 

.3~.5 

25.7 

l 7. 3 

26.5 

14 .1 

24.C 

34.5 

t 7. 0 

21.s 

43.0 

ea.o 
21.a 

27.9 

20•R 

33e0 

62.3 

20.3 

45.6 

32~ 3 

24ofl 

25.5 

21. 5 

7306 

24o3 

26e5 

21 .a 

19 .. 6 

29.5 

19· 4. 

23.6 

32.9 

17.2 

t s.6 
59.6 

21.6 

?7.7 

45 0 7 

29o7 

t 3 .a 
33.4 

34.4 

35.7 

34. l 

I fl.Q 

l=ff<5T YF.41<• 

1960 

6') M {Ne 

340) 

45.5 

14. 1 

5 t. 0 

58 •. ) 

30.5 

21.s 

37. 0 

t 7. 0 

22.1 

47. ') 

FIRST YEAR. 

193d 

60 Mt N. 

79.9 

25. 9 

33. 0 

28. 3 

2bo 7 

43;;, 5 

89. 1 

25ob 

29.:J 

32. 2 

22. q 

34. 3 

63.4 

22. 4 

5.;3.2 

33e0 

2408 

280 3 

25 .. 0 

7506 

250 B 

27. 0 

22.3 

1906 

290 B 

27. 5 

.3800 

25o9 

250 5 

32 • . ,, 

17. 7 

l 7. 0 

7bo0 

25. 5 

2!;. 4 

FIRST YEAl'lo 

1963 

60 MlNo. 

16.8 

33.9 

34o4 

36. l 

36. 7 

1800 

44-.5 

20. 'j 

45.0 

LAST YEAP • 

tit;..,.3 

1-)3., 3 

d0.5 

42.5 

38.8 

:>s. 7 

31. 7 

33.0 

LAST YEARe 

1i76 

,1440 MIN• 

8800 

07.2 

47.,5 

'/5o5 

58e3 

100.5 

76.2 

4q.5 

43 .. 6 

48.0 

35.8 

83.0 

aa.o 
58.6 

47o5 

43.,b 

63.9 

41 .1 

aa.7 

68. 0 

36.4 

33.9 

37.3 

65.,o 

57.4 

71o2 

4'1.8 

360 5 

-~2 .. 0 

54.8 

15. 5 

43.4 

41•6 

I87a 8 

490 1 

3'1. 7 

11.s 

BR.7 

LAST YE4.R • 

l i 71 

1440 MIN., 

03e2 

ti6.,7 

35. 3 

63. 6 

2s.2 

61. _J 

3·.:.. l 

.i4.0 

MAPo 

747. 6 

NAME • 

ST ANDER TON 

NA~E. 

JA"' SMUTS 



SECTION NO. .. , 
VEAA • 

l961 

1962 

l 'i63 

1964 

t<;65 

1'>66 

1'>67 

l 'i68 

IQ69 

1970 

1 'i71 

15 MIN. 

1a.s 
15.3 

11. 7 

21.1 

25.o 

11.0 

1 !::. 2 

t6.a 
16.4 

23. I 

12. 0 

SECT lOh NC. 

••• 
VEAR• 

l'i~8 

l 'i59 

1960 

1 'i61 

l"i62 

l 'i63 

1964 

1~965 

15 MINe 

17.0 

t 8.4 

s 1.3 

19. 4 

34.7 

17.2 

17.9 

22.a 

SECT IOh NCe 

VEAR• 

1938 

1939 

l <;~O 

1 'ii41 

l'i42 

l'i43 

l'il44 

1 "i45 

1946 

I 'ii47 

l'i48 

1949 

l'iiSO 

l'i!S 1 

1'i52 

l'i53 

1954 

l'i55 

1956 

-1957 

l'i58 

l'i59 

1960 

1 'i61 

I 'i(l!2 

I 'i63 

l'i64 

1965 

1 'i66 

I <;;67 

1 'i69 

1 <;;70 

1971 

1972 

1c;73 

1 c;74 

1 '>75 

1 'ii76 

15 MIN• 

22.s 

23.4 

12.7 

l !: • 7 

13·2 

17.5 

14.0 

20.3 

24. 9 

21.6 

21 ... 

13. 5 

lf:!•3 

21.9 

15.5 

2a.1 

1•.s 
14.9 

12. 5 

16·2 

15.4 

J 5 .2 

12. 7 

1a.o 
1a.s 

11. 4 

12.2 

12.0 

20.2 

ta.a 
t7.o 

13.0 

21.• 

;27 e-b 

~2• 9 

12.0 

17.0 

PU.SITION ~O. 

IB4 

30 MIN. 

19. l 

l 7. 3 

19.o 

.3l e4 

38.4 

21. 0 

4!; M JN• 

27e5 

18•7 

lfl .6 

40 .s 

49·0 

20.1 

19· 1 

21 .Fl 

41·3 

59• 7 

26·5 

POSITIGN NOe 

261 

30 MINe 

19 • .J 

27.0 

57.5 

::: 1. 3 

37.2 

2•.s 
31.6 

:: l· 7 

45 MIN• 

19•4 

35.5 

60•4 

39e6 

46.3 

2s.<> 

J2.2 

POSlTION NO. 

405 

30 MlNe 

~2.6 

34.0 

17.0 

21.3 

.24.l 

ta.a 

30.7 

25·• 

..?.8.4 

30.s 

J.1.8 

.:: 1. s 

.0:1.1 

19.6 

36.8 

20.2 

40.0 

ti.a.a 
19.4 

22.a 
1 s. o 
26.5 

19.7 

24e0 

20.5 

23.2 

26.5 

2c.9 

19.2 

l 7.5 

.30.4 

30. 5 

1a.2 

1 a.2 

3.3.o 

4Se4 

11.c.s 

21.0 

23e8 

45 MINe 

36.2 

44·2 

19.3 

2s.1 

31 e6 

20. 8 

32 .. 6 

31.2 

32e8 

~4.8 

24.6 

22•4 

43.S 

28.4 

43• 5 

61 .o 
21 .q 

24.5 

17•7 

36•8 

21 .9 

24•2 

26e0 

zq.6 

30•5 

21.7 

19o7 

l9e3 

20.0 

22.0 

36el 

52· 9 

49.J 

23.5 

30 .7 

FIRST YEl\Re 

1961 

CJ MIN• 

29.5 

23.0 

23.1 

44. 0 

5C • I 

20.2 

20. 6 

22.q 

49. ti 

63· 6 

29.,0 

FIRST YEAi;;. 

1958 

60 MIN. 

19· 4 

40 .s 

64.2 

43.3 

46•3 

31.2 

43.0 

32. 2 

FIRST YEARe 

1938 

60 MIN. 

37. 9 

46.7 

21.a 

26.7 

37. 3 

22.6 

32e8 

34.-3 

33. 8 

36.1 

60.4 

36.8 

29. 2 

29·2 

48.0 

JO. 9 

l!.4e2 

75.t 

27.0 

27.4 

20.5 

3Be4 

2s.9 

30. 6 

32. 0 

33•1 

31.2· 

2z.o 
20.8 

20.a 

42. 6 

20.s 

24.3 

38. 4 

sa. a 
s5.7 

24e3 

32. 8 

A.15 

LAST YEAR• 

l 971 

1440 MINe 

42. 0 

51.5 

4~.s 

4tl. 0 

5 ]., 0 

44.2 

J7.9 

11.4.') 

ao.o 
74.4 

43eS 

LA5T Y"EAR • 

1965 

1440 MINe 

35.0 

s1.2 

84e4 

89.5 

51. 2 

J6.-0 

79.-5 

33.l 

LAST YEARe 

1 .;76 

1440 MIN• 

51. 8 

;19.o 

4Be0 

49.0 

44.4 

so .-s 

71 .4 

71. 1 

64.8 

02.0 

91.,7 

49.9 

94.0 

53.1 

64.5 

so. 9 

48.5 

135 .-o 
40.7 

s4.s 
34.,9 

CH>.7 

42.2 

69.4 

as • .2 

59.2 

71.0 

77. 7 

48.2 

Bt .3 

55.6 

9.3.5 

40 .s 
46.9 

oo.a 
61.0 

o5eJ 

5 Je3 

95.2 

5c1.2 

NAMEe 

CAFGLINA 

NAME., 

M"Al=EKING 

NAMEe 

PR2TDRI A 



SECT JO"' NC. 

55!:. 

YEAR• 

1961 

l'i62 

1 <;63 

1 <;64 

1965 

1 'i66 

1 'i67 

l'i68 

1969 

1970 

1971 

15 "'I Ne 

21.s 

33.0 

30.0 

22.0 

17-.2 

12.0 

20.0 

SECT 101'1 NOe 

!;fE 

YEAR• 

1960 

1 'i61 

1962 

1963 

l 964 

1965 

l 'i66 

1 'i67 

l 'i68 

1969 

l 'i70 

l'i71 

15 MI Ne 

7o7 

14.8 

1c.o 
21.0 

SoB 

a.s 
Boo 

10.s 

eoo 

14. 5 

9o5 

9o0 

SECT JOh NO. 

YEAR• 

lt;47 

1948 

1949 

I lli50 

1 <;51 

llli52 

t <;~3 

195• 

1955 

111i56 

l '!i57 

l'i58 

l'i59 

l 'i60 

1961 

1962 

I 963 

1 <;64 

1 <;65 

1966 

1 'i67 

19158 

1 '>69 

1<;70 

t <;71 

1 <;72 

15 Ml .... 

11." 

17 .. 0 

12.7 

19.S 

20.7 

10.0 

1s.2 

9o7 

Boo 

9o7 

45.0 

1e.o 
56 .o 
1e.o 
1s.o 
20.0 

1 o.s 

23.0 

22 .o 

PJ51TIUN NO. 

837 

3C "'lN. 

33.5 

40.0 

17.0 

27. 5 

45 MINe 

40 .5 

29.5 

57.3 

42.2 

61.C 

48.0 

28.4 

:c:o.o 
30.5 

PU:SITION NOe 

817 

1s.o 
26. l 

10. 0 

10.a 

10.6 

11. s 
20.7 

10.0 

10.9 

45 MIN• 

10.c 

22.s 

604 

805 

12 .3 

1s.2 

16e5 

24e2 

POSITION NOe 

594 

30 NINe 

18.9 

30.5 

2a.4 

23.9 

21.e 

Sb. 7 

24.2 

31. 8 

20.6 

15.3 

13.0 

so.1 
2a.o 

23e5 

2.J.5 

2a.o 

12.2 

34.5 

39.0 

45 MlNe 

19 .o 

42.2 

36.0 

28.7 

22.6 

37.8 

71. q 

40.7 

21.4 

22.1 

17e4 

14e7 

13.9 

63.0 

35.0 

68.0 

27.o 

2a.s 
30 .o 
i2.5 

35a2 

48.5 

FIP,5T YEAR. 

IQbl 

60 MINe 

57a3 

42e4 

65. 1 

52· :> 

23. 2 

30. 8 

FlkST YEA.J;ie 

l <;160 

60 MIN• 

35. 5 

10.3 

608 

_a. s 

13.3 

19. 7 

20. 5 

27.2 

11.0 

F If~ST YEARe 

1947 

60 MINe 

20.2 

40. 7 

21.a 

38.7 

24.3 

42. 8 

81 • l 

27.0 

46.7 

21. 6 

22.2 

1a.s 
14. 7 

14.6 

65.S 

39.0 

68. 5 

27.0 

31.s 

32.s 

12.5 

35.S 

4_q. 0 

A.16 

LA.ST YEAR. 

l '171 

1440 MINe 

88.4 

65.-o 

64.0 

5be5 

56.2 

6-5. 1 

72 .2 

57.6 

57.0 

3-7. 7 

b7e2 

LAST YEAP. 

l '<7L 

144) MIN. 

36.0 

35.5 

28.0 

22.0 

55.s 

21 8 5 

LAST YEAPe 

1972 

1440 l'4 IN• 

57. 1 

42.4 

54.4 

48.3 

50. 0 

ss .• o 

46• i) 

116.S 

q7.t:> 

s2.s 
59.b 

sa.s 

42e5 

<47. 5 

84.0 

s 1.0 

88a.O 

85.5 

36.o 

Ja.s 
34e0 

l 1:10. 0 

MA Pe 

641 .. 2 

NELSPRUIT 

NAME. 

MARJ ENT AL 

TQ\!ICCMSA. 



SECT lCllt NC. 

590 

YEAR• 

l'i56 

1'>57 

l'i58 

t<;~Q 

1'Sl60 

1 '>61 

l'i62 

l'!i63 

1<;64 

1965 

15 MIN .. 

1 e. s 
20 .s 
10.u 

19. J 

21.0 

29.S 

13.0 

19.0 

20.0 

14•5 

SECTION NO. 

"' 
YEAR. 

1 <;038 

1'$39 

1 'i40 

l <;41 

1542 

l'!i43 

• 544 

1 <;45 

1946 

1.;47 

l'!i48 

1949 

1950 

1 c; !51 

19!52 

1953 

l'i54 

l'ii55 

tS56 

1957 

1 '!i!!'.:8 

l'!i!59 

1960 

I '!i61 

1962 

IS63 

IC.:E4 

l'!i65 

1966 

l'!i67 

l'!i68 

l'!i69 

l '!i7() 

1971 

l'!i72 

l'i73 

1974 

i <;75 

l'!i76 

15 ~IN. 

••• 
34.a 

12.9 

26.5 

22. 4 

20.2 

11 • .J 

7.3 

19.1 

18•4 

24.6 

20.0 

12.s 

27.9 

2•.3 

12.3 

19.3 

ta.• 
9o3 

a.s 
1a.s 
12.0 

15.4 

2J.o 

16.2 

20.0 

33.0 

11. a 
21.0 

13.4 

1e. 3 

13·1 

11.s 

28.8 

a.2 
20. 0 

18.5 

17.5 

1 e.s 

f'JSIT ION "'l• 

::.so 

3C lollN. 

25. 0 

31.5 

39.5 

2J.o 

.2d.5 

20.0 

22.0 

45 MIN. 

?4.2 

29.0 

20.0 

27.C 

31 .5 

44.5 

32.2 

2ci.c 

3') .-o 

26 .. S 

POSITION f.!Oe 

802 

30 fri' IN. 

11.4 

11-9.o 

22.5 

35.0 

33. 5' 

30.7 

19.1 

12.7 

21. 7 

21.s 

36.2 

29el 

23.8 

37.8 

28e8 

15.5 

24eb 

34.7 

11.7 

13·2 

2a.o 

23.2 

18.4 

31.5 

29.2 

35.1 

37a7 

27.8 

~3.3 

20.2 

23.8 

19.6 

1a.a 

36. 7 

14·2 

31.5 

25.7 

26.5 

28.0 

45 MIN• 

13.0 

51 •I 

26.3 

37. t 

34.8 

33. 9 

22.1 

13.8 

30.7 

32•6 

39e9 

30.4 

30.4 

38.7 

29.9 

11.2 

21.2 

40.l 

12.5 

16.9 

33.t 

26.4 

19 .o 

36.0 

;:!() .2 

42. t 

39.9 

27.8 

56.6 

20.2 

25.0 

21.2 

19.5 

36.7 

16e3 

35.2 

30 .2 

35.5 

33.• 

FIRST YEA.Re 

1950 

60 MIN• 

24 • .2 

33., 0 

25. 0 

2th0 

31. s 
40. 5 

39.1 

29.0 

31.o 

29. 0 

F If.lST YEA~• 

1938 

00 MlNe 

15• :J 

511-.4 

26.5 

38.7 

31. 1 

36.2 

24.t 

14.0 

32.3 

36.7 

41.8 

30.4 

34. 6 

38.7 

30.6 

ts. o 

28.9 

42.l 

12.7 

17e4 

38.t 

21.1 

19.3 

36.5 

30.2 

55., 1 

43. t 

27.8 

63.4 

20.• 

26. 7 

23.2 

19. 7 

36. 7 

16. 3 

40.0 

31. 7 

40. 5 

311-.2 

A~ti 

LAST YEA.P• 

191.>;i 

1440 MfN. 

J9e 9 

49.0 

49.2 

59 .a 
44.4 

5 1. 2 

10 .o 
12.0 

5->.5 

41.2 

LAST YEAR• 

li76 

14~0 MIN. 

44. l 

5<;1.4 

75.o 

121.9 

76.Q 

48.6 

43.5 

25.7 

44• I 

45.d 

s1.o 

10.0 

51. 5 

38 .9 

33.9 

3J.6 

29.7 

108.6 

27.4 

31e 2 

85.6 

37 .a 

43.4 

37. 4 

45.o 

70.3 

67e5 

21.a 

78.6 

3•· 4 

31.2 

53.0 

38.0 

45e6 

43el 

74.0 

34e 7 

68.5 

40 .2 

NAME-. 

CHE CY 

NAA.IF. • 

PtE':TERSl:iERG 



SECT IUll. NO. 

71< 

VEAR• 

1 'iSS 

1 c;59 

1960 

l 'i61 

1 c;t:2 

1 <i;63 

l 'i64 

1965 

1 <lj66 

1967 

1968 

1969 

1 'i7? 

1 c;11 

l'i72 

15 MIN• 

13.;J 

1s.o 
22.s 

9. :i 

•• o 

I 6• ~ 

21.9 

14.5 

1••5 

SECTIOf\. NO• 

74C 

VEAR. 

1c;56 

1957 

1 'i58 

1c;59 

1960 

1961 

1c;e2 

l'i63 

196• 

1'1165 

t'i66 

1967 

1969 

1969 

1970 

I 'i71 

1972 

1973 

l'i7• 

1975 

l'i76 

15 ~IN• 

11.• 

30.0 

7.6 

5.0 

11.0 

10 .6 

12.5 

17.7 

••• 
10.0 

lle6 

11.1 

14•6 

20.0 

••• 
19e5 

19.9 

•t.4 

22.0 

•• 1 

S·ECT IOf\. NC• 

,.. 
VEAR• 

1967 

1968 

1'i69 

l'i70 

1 'ii71 . 

l'i72 

I 'ill 

· 1974 

1975 

1976 

15 1111 N. 

11.5 

13.7 

13.5 

••• 
15.8 

14.5 

t6.7 

14· 0 

12. l 

11.1 

PdSITIUN NU. 

37C 

30 MIN• 

24e\) 

31. a 

4S M JN• 

2s.o 

14• H 

21.~ 

14.5 

20.0 

29•0 

27.5 

11. 0 

POSITION NOe 

154 

29.5 

l 9e!"> 

20.s 

:35.5 

39.6 

1s.o 
2s.o 
53.8 

30 MIN. 

21.9 

45 M JN• 

24 .. 6 

9.l 

7.0 

ts.a 
10.9 

21.0 

19e5 

l4e2 

l 9e5 

32.1 

tb.5 

28.t 

29.0 

30.0 

13e0 

22.3 

~ 1.0 

POSIT ION NO• 

839 

9.2 

7.6 

15e6 

11.0 

21.e 

t9.s 

16e8 

19.9 

36.1 

l9e0 

36e4 

33e7 

16.7 

22.6 

36.8 

59.4 

49.0 

11.0 

30 lillNe 

20.s 

16.8 

,, .. 
45 MINe 

15.2 

20.0 

22.s 

3c.2 

23.0 

19.5 

1 a. a 

17.2 

24.0 

l5e7 

22.1 

28.0 

3le2 

24.6 

22.9 

19.6 

FIRST YEAR. 

1958 

60 MINe 

37. 5 

18• 1 

40·.0 

21.s 

23.5 

49e2 

54.5 

1a. o 

25. 5 

12. 2 

26.s 

26. 0 

FIRST YEAR. 

1956 

60 MINe 

25.b 

70. 6 

9,. 
7.6 

15.6 

11.o 

32e0 

19•5 

10. 4 

20. 2 

36.7 

20. 6 

32.s 

37.1 

40.0 

t7.2 

40.1 

61.8 

50.S 

22. 7 

FIRST YEAR. 

1967 

60 MIN• 

21.4 

ia. 1 

24.0 

16e2 

22.1 

30.4 

31. 5 

25e3 

24.1 

21. 6 

A,18 

LAST YEARe 

l '>72 

t~:iO MIN• 

57. 0 

66.0 

6'.). :i 

:;o. o 

34. 0 

26. 0 

71.0 

59. s 
48. 4 

53.5 

21. 0 

LAST YEAP • 

1976 

1'440 lillNe 

55.-? 

99. 5 

21 .<l 

9.5 

15.6 

26. 9 

62.0 

20 .o 
20. 4 

J'4.8 

'42.7 

'40 .o 
34. 3 

36. 5 

75.7 

2a.s 

36.0 

6'4 .s 
s6.s 
45.4 

LA:JT YEARe 

1976 

1440 MINe 

2a.1 

32.4 

29.6 

2s.o 
44.0 

70. 5 

34.2 

65.5 

40. :J 

so.1 

MAP. NAME. 

4C8e1 

NANE. 

367. 3 "II INDl"OEK 

380.0 



SECT IC" NU. 

,., 
YEA.f< • 

t 'i60 

1 <;61 

1Q62 

1 'i~3 

1964 

1965 

1<66 

1967 

1 <;68 

1969 

1 c;71 

15 MIN• 

13.3 

(:eS 

t e. a 

l 3e I 

13 .o 

•• o 
10.a 

11.0 

12.s 

11. 5 

14e0 

SECT 10,"' NOe 

etc 

YEAR• 

l'i!56 

1957 

l'i58 

l 'i59 

l'il:O 

l'i61 

1962 

1963 

l'i64 

1965 

15 MINe 

11.a 

2a.1 

25.6 

16.0 

40.0 

24.0 

l 15. 4 

SECT lCh NCe 

•• • 
\llj;60 

1961 

1962 

1963 

1 'i64 

1965 

l'i66 

l'i67 

1 'i68 

1969 

1010 

YfAR • 

1'>i69 

1970 

1971 

1'i72 

J<;73 

1974 

l.'i75 

1 'i76 

!5 M!No 

•• l 

16e0 

1a.o 
18.4 

12.s 

12. 5 

18e6 

1e.o 
13e0 

11 .o 

15 fl'4IN. 

15.2 

16e2 

12.0 

29.1 

<oO 

10.2 

SECTlOh NC:e 

I 02C 

YEAR• 

11;!:2 

1'i!!3 

l'i55 

1'i56 

1c;57 

1958 

t'i59 

l'i60 

1961 

1962 

1963 

15 fl'4 JN• 

••• 
29e8 

20.2 

15.0 

15.0 

is.a 
c •• 4 

11.4 

17o2 

20.4 

27e4 

PO!; IT ILN N.::J • 

838 

26. 3 

1s.2 

20.4 

12. l 

13· 8 

11.0 

10.0 

13.0 

19.a 

45 MIN• 

17.5 

21.1 

12.2 

22.a 

13. 9 

21 • 7 

21). 0 

14.0 

POSITICN NOe 

80 

30 fl'41N. 

1 J. l 

22.9 

2s.2 

60.s 

31. 7 

19.s 

.4~ MlNe 

14.2 

30.8 

66.6 

40.4 

20 .o 

POSITION NOe 

247 

30 ,..!No 

10.9 

17.9 

15. 7 

20.s 

21.e 

11.0 

17e9 

45 MIN,. 

16 .2 

22.9 

1a.s 

POSIT ION NO. 

166 

30 MIN• 

19.5 

20.3 

10. 0 

35.5 

48.7 

17e5 

45 MJNe 

24.6 

25el 

21. 5 

19.6 

39.3 

58.3 

16. 2 

20 .o 

POSITION NO. 

,.. 
3C MINe 

1s.s 
34.3 

2 le b 

1a.1 

21. 0 

18.4 

26.0 

36.6 

44.2 

45 MINe 

20. 9 

26·9 

39.6 

34.4 

20. 7 

10.0 

34 .o 

47e3 

56.3 

FIRST VEARe 

1960 

60 MIN. 

19.5 

22.3 

12.0 

18.4 

26.8 

14. 1 

1 a.s 

22.6 

22. 0 

14.0 

29.5 

FIRST YEAFl. 

195& 

60 Ml Ne 

14. 5 

34.0 

41.3 

39. a 

~4. 3 

za.o 
68.2 

FIRST YEARe 

1960 

60 MINe 

16.6 

26e2 

34. 9 

47. 4 

24. o· 

21. 5 

17.9 

FIRST 'l"EARe 

1969 

60 MIN. 

28.6 

26.6 

22. 3 

19.6 

42.2 

68. 7 

16· 5 

22.5 

FIRST YEAR. 

1952 

6C MIN• 

21.a 

38e3 

31. 9 

41.4 

40• 3 

21.a 

22.4 

36. 6 

40.6 

A.19 

LA$T YEAR. 

1971 

1440 MINe 

so.a 
.J2. 5 

34. 7 

45.0 

27 .5 

Jt.o 

39.5 

5 3.0 

26· 0 

43.5 

26.5 

35 .2 

LAST YEAR. 

1<;65 

1440 MIN• 

35.::> 

46eS 

167.0 

47.5 

101.s 

34.5 

LAST YEAR• 

1<;69 

42.7 

37. 5 

s1. s 

23 .s 
34e 0 

2s.s 

7le0 

41 eS 

s0.o 

LAST YEAR. 

1~76 

1440 MINe 

45.4 

36. 3 

41.s 

12.s 

45.4 

93. 3 

54.7 

57 .1 

LAST YEAR• 

l'i63 

1440 141 N• 

23.6 

50.1 

64e4 

56.8 

45e6 

41.2 

32. 0 

27 e9 

eo. o 
79.5 

'150.1) 

MAPe 

312.2 

MAP • 

409.4 

MAP. 

510.0 

MAPe 

NAM!:'. 

GOi'!ABIS 

NAME. 

"'E55INA 

NAME• 

CUT JC 

NAMEe 

GRCCTFONTEIN SWA 

NA.ME• 

lolAUI\ 




