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Aªynbw 1

aqJeqc

1.1 HÁnw ]XoÃm (2006)

uIcjpbIndKW\a\qhco»m B[q\oIcpXobo² XÇn± tNbmXo½qÉXnWm ¤ ]-

ÕnwKw . B[q\oIhnu¹XoIeoZyIjq]ubnKo»m GÊeqw hr¸maanb KWoX}Iob-

I³ tNÇqÁuXntSnÃw, KWoXÇcÈn¿e±·qw FjqÃanbo hab\o±Bbw \S-

¿qen° D]Ico·¿·XneWw FÁXnWm ¤ ]ÕnwK¿otÂ d¸yw.

C°Uy° $n°uU±Um habw ]ndo·n¿ cnPyºjo² Xnaho·qÁe±·m CXq Ir-

SqX² hinbIanWm . \¸}Xw, XoYo aqXdnbe C°Uy° Id¾lqIjo² u\n·o

a\ôodn·o ue¾habhwhmIcWw \S¿qIbqw, dlw , cniqIndw, eoufgZoeh-

º³ aqXdnbe AXnXq Ùdt¿ DZbnhmXabº³·\qhco»q IW·qIr½qIbqw

tNÇqÁXo\q ]Icw CXo²\oÁq u\co½q I¾q]oSo·nw.

õncXpbIndKW\t¿ÃÊo [ncnjw ]qhmXIº³ dõyantW¹odqw[1, 2] , uIcjpbIn-

dKW\}IobItjÃÊobqÉ eofZeoecº³ CÁqw hn[ncW·n±·m A}]n]yanWm .

dõyanb eoecº³ D]ubnKo»qw ]d e±gt¿ anXsõrao Id¾lqanbo H¿qu\n·o-

bqanWm CXotd KWoX}IobI³ XÇnln·obo½qÉXm .

]ÕnwK¿otÂ AwKºjo² XoYo , encw , \¸}Xw FÁoebqw (ubnKw, IcWw F-

Áoe }]uXyIanbo uN±¿o½oÈ. Ae IW·qIr½n° [3] InWqI.) , \e}Kihm^qSw ,

dlw , cniqIndw FÁoebqw¤]ÕnwK¿o² e±g¿otdFÈn Zoehu¿bm·qw

D³t·nÉo»o½q¾m . IrSntX ¨ucn anht¿bqw 1, 16 XpbXoI³ XqSºqÁ hab-

t¿ bqln\hm , t\]mSyr®, 8ru½n FÁoebqtS hm^qSºjqw Ab\nwfeqw uN±¿o-

½q¾m .

uIcjpbeqw tt}IhmXeeqanb IndKW\ºjq]ubnKo»q I¾q]oSo·neqÁ Nod

eoufgZoehºjqw CXo² D³t·nÉo»o½q¾m . ioPmlne±gIndKW\w CÈn¿Xq-

tIn¾m aqñpw eoufgZoehº³ D³t·nÉo·qen° Iko¼o½oÈ.

uIcj¿o² }]Nnc¿odoco·qÁ ]ÕnwKºjo² \oÁm CXotÂ eyXynhº³ C\o-

ÃlbqÁebnWm:
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6 Aªynbw 1. aqJeqc

1. dlw , hrucynZbnhmXabº³, Indº³ aqXdnbe ]d Ùdºjo² ]dXn-

bXqtIn¾m ¨ucn Ùdt¿bqw ]ÕnwKw }]uXyIw KWo»oco·qÁq.

2. hn[ncW Id¾lqIjo² InWqÁ AXo}]nNp\anb “DZbn²Ãc\nkoI ” h-

}ÄZnb¿o\q ]Icw AXXqÙdt¿ }]nuZfoILSoInchabwBWm CXo²

D]ubnKo»o½qÉXm .1 AXo\n² DZbhabw I¾q]oSo»m AXo²\oÁqw \nkoI-

eo\nkoII³ Ir½o habw I¾q]oSo·qÁ ttegayw D¾neqIboÈ. aW²L-

SoIncºjqtSbqw PdLSoIncºjqtSbqw Indw anlo en»qIjqw uBn·qIjqw

h±F}X }]nubnKoIanbo½qw ¤ ]kb cpXo CuÃnkqw Id¾lqIjo² XqScqÁ-

Xm bq2o]r±FIaÈ.

3. ¨ucn Zoeht¿bqw ]ÕnwKw A±ªcn}Xo aqX² A±ªcn}Xo etcbqÉ In-

dbjeo\q tInSq¿oco·qÁq. hrucynZbw aqX² hrucynZbw etcbnWq hn-

[ncW ]ÕnwKºjo² InWqI. Cºt\bntW¹odqw , hrucynZbhabt¿

\¸}Xw, XoYo , dlw FÁoe }]uXyIw do]obo² tInSq¿oco·qÁXqtIn¾m

uIcjpbcpXobo² ¤ ]ÕnwKw D]ubnKo·n° ejtc FjqÃanWm .

¤ ]ÕnwKw \o±Åo·n° D]ubnKo»o½qÉ \o±FN\ºjqw hnan\yeoecºjqw F-

tÂ uIcj]ÕnwKKW\w FÁ udJ\¿o²[3]enbo·nw.

eouZf¿q Xnaho·qÁ adbnjoI³·m eoufgZoehºjqw aÊqw fcobnbo Alo-

bn° ¤ ]ÕnwKw hinbIanIqw FÁq }]Xp¸o·qÁq. CXotÂ cr]I²]-

\, AeXcWw, }]Xo]nZ\cpXo FÁoetbÃÊobqÉ \oºjqtS Aõo}]nbºjqw ,

AXqu]ntd \o±FN\ºjoudn ardyºjoudn DÉ ]ofIqIjqw Zbenbo FtÁ

umesh.p.nair@gmail.com FÁ e-mail address-² Alobo·qI.

Duagm ]o . F°.

u]n±½mdn°Um , U.S.A.
Uohw_± 2005 .

1.2 9 , 10 ]XoÃqI³ (2014 , 2015)

Iko¼e±gºjotd ]ÕnwKºjo² \oÁq Incyanb eyXynhºtjnÁqw Ct·nÈw

ecq¿obo½oÈ.

Duagm ]o . F°.

t8hÂ°, U.S.A.
P\qeco 2015 .

1Daylight savings time D]ubnKo·qÁ Ùdºjotd Id¾lqIjo² AXqw D³t·nÉo»o½q¾m .

habw anlqÁ Zoehw c¾q habKW\¿odqw tInSq¿oco·qÁq.



1.2. 9, 10 ]XoÃqI³ (2014, 2015) 7

¨ucn Zoeh¿otÂbqw XqS·¿odqÉ (}]nuZfoI $n°Un±Um habw) \ocb\}K-

ihm^qSº³ 23 aqX² 37 etcbqÉ u]PqIjo² tInSq¿oco·qÁq.

¨ucn Zoeh¿otdbqw Nn}À\¸}Xº³ 1 aqX² 23 etcbqÉ u]PqIjo² tIn-

Sq¿oco·qÁq. \¸}Xw Hcq Zoeh¿o\oSbm·q anlqÁ Zoehºjo² (CebnWm

A[oIeqw) B c¾q \¸}Xºjqw anlqÁ habeqw (}]nuZfoI $n°Un±Um habw)

tInSq¿oco·qÁq. hrucynZbhabt¿ \¸}Xw }]uXyI do]obo² hrNoÃo»oco-

·qÁq.

DZbnhmXabº³ 1 aqX² 23 etcbqÉ u]PqIjo² tInSq¿oco·qÁq. Ce ¤

]ÕnwKw KWo»oco·qÁ Ùd¿o\q an}Xua fcobneqIbqÉr.

37 aqX² 50 etcbqÉ u]PqIjo² Hcq Zoeh¿o² D¾nIneqÁ 12 dlºjqw A-

e Aehn\o·qÁ habºjqw tInSq¿oco·qÁq. dniocobqtS [4] \o±FN\ºjqw

h|Ðw KW\}Iobbqw D]ubnKo»nWm Ce XÇnln·obo½qÉXm .

Ce ¤ ]ÕnwKw KWo»oco·qÁ Ùd¿o\q an}Xua fcobneqIbqÉr.
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Aªynbw 2

]ÕnwKw

Place : Garsfontein, Pretoria, South Africa
Latitude : 25◦48′ S

Longitude : 28◦17′ E
Standard Time Zone : South African Standard Time ( 2.0 hours from UT)

XpbXo - Cw. : Cwupgm XpbXo

XpbXo - a. : adbnjw (tInÈe±g) XpbXo

XpbXo - f. : fIe±g¿pbXo

BkmN : BkmN (encw)

\¸}Xw : B Zoeh¿odqÉ c¾q \¸}Xº³ - ’/ ’ -\q Ccqef¿qanbo . BZyu¿-

Xo²\oÁq c¾nat¿ \¸}X¿oud·q IS·qÁ habw (aWo·r±:ao\o½m ) ed-

¿qef¿q tInSq¿oco·qÁq.

XoYo : B Zoeh¿odqÉ c¾q XoYoI³ - ’/ ’ -\q Ccqef¿qanbo . BZyu¿Xo²\o-

Áq c¾nat¿ XoYoboud·q IS·qÁ habw (aWo·r±:ao\o½m ) ed¿qef¿q

tInSq¿oco·qÁq. M tejq¿ ]¸t¿bqw H Ilq¿ ]¸t¿bqw hrNoÃo-

·qÁq.

DZbnhmXabw : hrucynZbeqw (CS¿m) hrcynhmXabeqw (ed¿m) (aWo·r±:ao\o½m )

cniqIndw : cniqIndw XqSºqIbqw (CS¿m) Aehn\o·qIbqw (ed¿m) tNÇqÁ hab-

º³ (aWo·r±:ao\o½m )
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10 Aªynbw 2. ]ÕnwKw

2.1

P\qeco 2014
(South African Standard Time)

tInÈe±gw 1189 [\q - aIcw, aIchw}Iaw : 2014/01/14 09:38 AM, fIe±gw 1935 ]vgw - anLw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 17 11 _q[° ardw/]rcnSw 7:36A • Aanenho/M }]Ya 1:13P 5:22A 6:57P 12:10P 1:52P
2 18 12 eynkw ]rcnSw/D}XnSw 4:30A M }]Ya/M Z|oXpb 9:21A 5:23A 6:58P 1:52P 3:34P
3 19 13 teÉo D}XnSw/XocquenWw 1:27A M Z|oXpb/M XsXpb 5:35A 5:24A 6:58P 10:29A 12:11P

XocquenWw/Aeo½w 10:37P
4 20 14 f\o Aeo½w/NXbw 8:11P M XsXpb/M NXq±Qo 2:04A 5:25A 6:58P 8:48A 10:30A

M NXq±Qo/M ]Õao 10:59P
5 21 15 Rnb± NXbw/]rcqcq½nXo 6:19P M ]Õao/M ggmTo 8:29P 5:25A 6:58P 5:17P 6:58P
6 22 16 Xo¹³ ]rcqcq½nXo/D¿s½nXo 5:09P M ggmTo/M h]mXao 6:43P 5:26A 6:58P 7:07A 8:49A
7 23 17 tNnF D¿s½nXo/uceXo 4:45P M h]mXao/M Awao 5:44P 5:27A 6:59P 3:36P 5:17P
8 24 18 _q[° uceXo/Af|Xo 5:12P M Awao/M \eao 5:37P 5:27A 6:59P 12:13P 1:54P
9 25 19 eynkw Af|Xo/õcWo 6:24P M \eao/M Zfao 6:16P 5:28A 6:59P 1:55P 3:36P
10 26 20 teÉo õcWo/In±¿oI 8:14P M Zfao/M GInZfo 7:37P 5:29A 6:59P 10:33A 12:14P
11 27 21 f\o In±¿oI/ucnioWo 10:33P M GInZfo/M Z|nZfo 9:27P 5:30A 6:59P 8:52A 10:33A
12 28 22 Rnb± ucnioWo M Z|nZfo/M }XubnZfo 11:37P 5:30A 6:59P 5:18P 6:59P
13 29 23 Xo¹³ ucnioWo/aIbocw 1:11A M }XubnZfo 5:31A 6:59P 7:12A 8:53A
14 1 24 tNnF aIbocw/XocqenXoc 3:59A M }XubnZfo/M NXq±¥fo 1:59A 5:32A 6:59P 3:37P 5:18P
15 2 25 _q[° XocqenXoc/]qW±Xw 6:51A M NXq±¥fo/◦ ]v±Bao 4:26A 5:33A 6:59P 12:16P 1:56P
16 3 26 eynkw ]qW±Xw/]rbw 9:44A ◦ ]v±Bao/H }]Ya 6:54A 5:33A 6:59P 1:57P 3:37P
17 4 27 teÉo ]rbw/Bbodyw 12:35P H }]Ya/H Z|oXpb 9:19A 5:34A 6:59P 10:36A 12:16P
18 5 28 f\o Bbodyw/aIw 3:23P H Z|oXpb/H XsXpb 11:42A 5:35A 6:58P 8:56A 10:36A
19 6 29 Rnb± aIw/]rcw 6:02P H XsXpb/H NXq±Qo 1:56P 5:36A 6:58P 5:18P 6:58P
20 7 30 Xo¹³ ]rcw/D}Xw 8:29P H NXq±Qo/H ]Õao 3:58P 5:36A 6:58P 7:17A 8:57A
21 8 1 tNnF D}Xw/A¿w 10:35P H ]Õao/H ggmTo 5:40P 5:37A 6:58P 3:38P 5:18P
22 9 2 _q[° A¿w H ggmTo/H h]mXao 6:53P 5:38A 6:58P 12:18P 1:58P
23 10 3 eynkw A¿w/No¿oc 12:12A H h]mXao/H Awao 7:27P 5:39A 6:57P 1:58P 3:38P
24 11 4 teÉo No¿oc/uNnXo 1:10A H Awao/H \eao 7:14P 5:40A 6:57P 10:39A 12:18P
25 12 5 f\o uNnXo/eofnJw 1:22A H \eao/H Zfao 6:14P 5:40A 6:57P 8:59A 10:39A
26 13 6 Rnb± eofnJw/A\okw 12:46A H Zfao/H GInZfo 4:25P 5:41A 6:56P 5:17P 6:56P

A\okw/Xsu·½ 11:25P
27 14 7 Xo¹³ Xsu·½/ardw 9:25P H GInZfo/H Z|nZfo 1:55P 5:42A 6:56P 7:21A 9:00A
28 15 8 tNnF ardw/]rcnSw 6:52P H Z|nZfo/H }XubnZfo 10:48A 5:43A 6:56P 3:37P 5:17P
29 16 9 _q[° ]rcnSw/D}XnSw 3:59P H }XubnZfo/H NXq±¥fo 7:17A 5:43A 6:55P 12:19P 1:58P
30 17 10 eynkw D}XnSw/XocquenWw 12:54P H NXq±¥fo/• Aanenho 3:31A 5:44A 6:55P 1:58P 3:37P

• Aanenho/M }]Ya 11:40P
31 18 11 teÉo XocquenWw/Aeo½w 9:49A M }]Ya/M Z|oXpb 7:55P 5:45A 6:55P 10:41A 12:20P

6 ggmTo 11 GInZfo 13 }]uZngw 27 GInZfo 28 }]uZngw
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2.2

t^}_qeco 2014
(South African Standard Time)

tInÈe±gw 1189 aIcw - Iqwõw, Iqwõhw}Iaw : 2014/02/12 10:37 PM, fIe±gw 1935 anLw - ^n²Kq\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 19 12 f\o Aeo½w/NXbw 6:57A M Z|oXpb/M XsXpb 4:28P 5:46A 6:54P 9:03A 10:41A
2 20 13 Rnb± NXbw/]rcqcq½nXo 4:28A M XsXpb/M NXq±Qo 1:28P 5:46A 6:53P 5:15P 6:53P
3 21 14 Xo¹³ ]rcqcq½nXo/D¿s½nXo 2:32A M NXq±Qo/M ]Õao 11:06A 5:47A 6:53P 7:25A 9:04A
4 22 15 tNnF D¿s½nXo/uceXo 1:19A M ]Õao/M ggmTo 9:30A 5:48A 6:52P 3:36P 5:14P
5 23 16 _q[° uceXo/Af|Xo 12:56A M ggmTo/M h]mXao 8:47A 5:49A 6:52P 12:20P 1:58P
6 24 17 eynkw Af|Xo/õcWo 1:25A M h]mXao/M Awao 8:58A 5:49A 6:51P 1:58P 3:36P
7 25 18 teÉo õcWo/In±¿oI 2:44A M Awao/M \eao 9:59A 5:50A 6:51P 10:43A 12:20P
8 26 19 f\o In±¿oI/ucnioWo 4:45A M \eao/M Zfao 11:41A 5:51A 6:50P 9:06A 10:43A
9 27 20 Rnb± ucnioWo/aIbocw 7:18A M Zfao/M GInZfo 1:51P 5:51A 6:49P 5:12P 6:49P
10 28 21 Xo¹³ aIbocw/XocqenXoc 10:09A M GInZfo/M Z|nZfo 4:18P 5:52A 6:49P 7:29A 9:06A
11 29 22 tNnF XocqenXoc/]qW±Xw 1:07P M Z|nZfo/M }XubnZfo 6:51P 5:53A 6:48P 3:34P 5:11P
12 30 23 _q[° ]qW±Xw/]rbw 4:04P M }XubnZfo/M NXq±¥fo 9:20P 5:54A 6:47P 12:21P 1:57P
13 1 24 eynkw ]rbw/Bbodyw 6:54P M NXq±¥fo/◦ ]v±Bao 11:42P 5:54A 6:47P 1:57P 3:34P
14 2 25 teÉo Bbodyw/aIw 9:34P ◦ ]v±Bao 5:55A 6:46P 10:44A 12:20P
15 3 26 f\o aIw ◦ ]v±Bao/H }]Ya 1:52A 5:55A 6:45P 9:08A 10:44A
16 4 27 Rnb± aIw/]rcw 12:01A H }]Ya/H Z|oXpb 3:49A 5:56A 6:45P 5:08P 6:45P
17 5 28 Xo¹³ ]rcw/D}Xw 2:14A H Z|oXpb/H XsXpb 5:30A 5:57A 6:44P 7:33A 9:09A
18 6 29 tNnF D}Xw/A¿w 4:11A H XsXpb/H NXq±Qo 6:53A 5:57A 6:43P 3:32P 5:07P
19 7 30 _q[° A¿w/No¿oc 5:46A H NXq±Qo/H ]Õao 7:54A 5:58A 6:42P 12:20P 1:56P
20 8 1 eynkw No¿oc/uNnXo 6:56A H ]Õao/H ggmTo 8:28A 5:59A 6:41P 1:55P 3:31P
21 9 2 teÉo uNnXo/eofnJw 7:35A H ggmTo/H h]mXao 8:29A 5:59A 6:40P 10:45A 12:20P
22 10 3 f\o eofnJw/A\okw 7:39A H h]mXao/H Awao 7:54A 6:00A 6:40P 9:10A 10:45A
23 11 4 Rnb± A\okw/Xsu·½ 7:05A H Awao/H \eao 6:41A 6:01A 6:39P 5:04P 6:39P
24 12 5 Xo¹³ Xsu·½/ardw 5:55A H \eao/H Zfao 4:50A 6:01A 6:38P 7:36A 9:10A
25 13 6 tNnF ardw/]rcnSw 4:11A H Zfao/H GInZfo 2:25A 6:02A 6:37P 3:28P 5:03P

H GInZfo/H Z|nZfo 11:31P
26 14 7 _q[° ]rcnSw/D}XnSw 1:59A H Z|nZfo/H }XubnZfo 8:17P 6:02A 6:36P 12:19P 1:53P

D}XnSw/XocquenWw 11:29P
27 15 8 eynkw XocquenWw/Aeo½w 8:47P H }XubnZfo/H NXq±¥fo 4:52P 6:03A 6:35P 1:53P 3:27P
28 16 9 teÉo Aeo½w/NXbw 6:05P H NXq±¥fo/• Aanenho 1:24P 6:03A 6:34P 10:45A 12:19P

5 ggmTo 10 GInZfo 12 }]uZngw 25 GInZfo



12 Aªynbw 2. ]ÕnwKw

2.3

an±»m 2014
(South African Standard Time)

tInÈe±gw 1189 Iqwõw - ap\w, ap\hw}Iaw : 2014/03/14 07:30 PM, fIe±gw 1935 ^n²Kq\w - 1936 ttN}Xw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 17 10 f\o NXbw/]rcqcq½nXo 3:33P • Aanenho/M }]Ya 10:03A 6:04A 6:33P 9:11A 10:45A
2 18 11 Rnb± ]rcqcq½nXo/D¿s½nXo 1:22P M }]Ya/M Z|oXpb 7:00A 6:05A 6:32P 4:59P 6:32P
3 19 12 Xo¹³ D¿s½nXo/uceXo 11:42A M Z|oXpb/M XsXpb 4:27A 6:05A 6:31P 7:38A 9:12A
4 20 13 tNnF uceXo/Af|Xo 10:42A M XsXpb/M NXq±Qo 2:29A 6:06A 6:30P 3:24P 4:57P
5 21 14 _q[° Af|Xo/õcWo 10:28A M NXq±Qo/M ]Õao 1:18A 6:06A 6:29P 12:18P 1:51P
6 22 15 eynkw õcWo/In±¿oI 11:04A M ]Õao/M ggmTo 12:57A 6:07A 6:28P 1:50P 3:23P
7 23 16 teÉo In±¿oI/ucnioWo 12:28P M ggmTo/M h]mXao 1:26A 6:07A 6:27P 10:45A 12:17P
8 24 17 f\o ucnioWo/aIbocw 2:32P M h]mXao/M Awao 2:42A 6:08A 6:26P 9:12A 10:45A
9 25 18 Rnb± aIbocw/XocqenXoc 5:08P M Awao/M \eao 4:33A 6:08A 6:25P 4:53P 6:25P
10 26 19 Xo¹³ XocqenXoc/]qW±Xw 8:00P M \eao/M Zfao 6:51A 6:09A 6:24P 7:41A 9:13A
11 27 20 tNnF ]qW±Xw/]rbw 10:59P M Zfao/M GInZfo 9:19A 6:09A 6:23P 3:20P 4:51P
12 28 21 _q[° ]rbw M GInZfo/M Z|nZfo 11:48A 6:10A 6:22P 12:16P 1:48P
13 29 22 eynkw ]rbw/Bbodyw 1:52A M Z|nZfo/M }XubnZfo 2:07P 6:10A 6:21P 1:47P 3:19P
14 30 23 teÉo Bbodyw/aIw 4:32A M }XubnZfo/M NXq±¥fo 4:10P 6:11A 6:20P 10:44A 12:15P
15 1 24 f\o aIw/]rcw 6:54A M NXq±¥fo/◦ ]v±Bao 5:52P 6:11A 6:19P 9:13A 10:44A
16 2 25 Rnb± ]rcw/D}Xw 8:55A ◦ ]v±Bao/H }]Ya 7:10P 6:12A 6:18P 4:47P 6:18P
17 3 26 Xo¹³ D}Xw/A¿w 10:31A H }]Ya/H Z|oXpb 8:02P 6:12A 6:17P 7:43A 9:13A
18 4 27 tNnF A¿w/No¿oc 11:44A H Z|oXpb/H XsXpb 8:30P 6:13A 6:16P 3:15P 4:46P
19 5 28 _q[° No¿oc/uNnXo 12:32P H XsXpb/H NXq±Qo 8:33P 6:13A 6:15P 12:14P 1:44P
20 6 29 eynkw uNnXo/eofnJw 12:58P H NXq±Qo/H ]Õao 8:13P 6:14A 6:14P 1:44P 3:14P
21 7 30 teÉo eofnJw/A\okw 12:59P H ]Õao/H ggmTo 7:28P 6:14A 6:13P 10:44A 12:13P
22 8 1 f\o A\okw/Xsu·½ 12:37P H ggmTo/H h]mXao 6:18P 6:15A 6:12P 9:14A 10:44A
23 9 2 Rnb± Xsu·½/ardw 11:52A H h]mXao/H Awao 4:45P 6:15A 6:11P 4:41P 6:11P
24 10 3 Xo¹³ ardw/]rcnSw 10:44A H Awao/H \eao 2:51P 6:15A 6:10P 7:45A 9:14A
25 11 4 tNnF ]rcnSw/D}XnSw 9:16A H \eao/H Zfao 12:35P 6:16A 6:09P 3:10P 4:40P
26 12 5 _q[° D}XnSw/XocquenWw 7:30A H Zfao/H GInZfo 10:03A 6:16A 6:08P 12:12P 1:41P
27 13 6 eynkw XocquenWw/Aeo½w 5:33A H GInZfo/H Z|nZfo 7:19A 6:17A 6:07P 1:40P 3:09P
28 14 7 teÉo Aeo½w/NXbw 3:29A H Z|nZfo/H }XubnZfo 4:30A 6:17A 6:05P 10:43A 12:11P
29 15 8 f\o NXbw/]rcqcq½nXo 1:28A H }XubnZfo/H NXq±¥fo 1:43A 6:18A 6:04P 9:14A 10:43A

]rcqcq½nXo/D¿s½nXo 11:35P H NXq±¥fo/• Aanenho 11:05P
30 16 9 Rnb± D¿s½nXo/uceXo 10:01P • Aanenho/M }]Ya 8:47P 6:18A 6:03P 4:35P 6:03P
31 17 10 Xo¹³ uceXo/Af|Xo 8:56P M }]Ya/M Z|oXpb 6:55P 6:19A 6:02P 7:47A 9:15A

6 ggmTo 12 GInZfo 13 }]uZngw 27 GInZfo 28 }]uZngw



2.4. G}]o² 13

2.4

G}]o² 2014
(South African Standard Time)

tInÈe±gw 1189 ap\w - uaSw, uaShw}Iaw : 2014/04/14 03:59 AM, fIe±gw 1936 ttN}Xw - ttefnJw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 18 11 tNnF Af|Xo/õcWo 8:25P M Z|oXpb/M XsXpb 5:38P 6:19A 6:01P 3:06P 4:33P
2 19 12 _q[° õcWo/In±¿oI 8:34P M XsXpb/M NXq±Qo 5:01P 6:20A 6:00P 12:10P 1:37P
3 20 13 eynkw In±¿oI/ucnioWo 9:27P M NXq±Qo/M ]Õao 5:09P 6:20A 5:59P 1:37P 3:04P
4 21 14 teÉo ucnioWo/aIbocw 11:00P M ]Õao/M ggmTo 5:59P 6:20A 5:58P 10:42A 12:09P
5 22 15 f\o aIbocw M ggmTo/M h]mXao 7:29P 6:21A 5:57P 9:15A 10:42A
6 23 16 Rnb± aIbocw/XocqenXoc 1:10A M h]mXao/M Awao 9:29P 6:21A 5:56P 4:29P 5:56P
7 24 17 Xo¹³ XocqenXoc/]qW±Xw 3:45A M Awao/M \eao 11:46P 6:22A 5:55P 7:48A 9:15A
8 25 18 tNnF ]qW±Xw/]rbw 6:37A M \eao 6:22A 5:54P 3:01P 4:28P
9 26 19 _q[° ]rbw/Bbodyw 9:31A M \eao/M Zfao 2:11A 6:23A 5:53P 12:08P 1:34P
10 27 20 eynkw Bbodyw/aIw 12:18P M Zfao/M GInZfo 4:29A 6:23A 5:52P 1:34P 3:00P
11 28 21 teÉo aIw/]rcw 2:46P M GInZfo/M Z|nZfo 6:32A 6:24A 5:51P 10:41A 12:07P
12 29 22 f\o ]rcw/D}Xw 4:48P M Z|nZfo/M }XubnZfo 8:10A 6:24A 5:50P 9:16A 10:41A
13 30 23 Rnb± D}Xw/A¿w 6:18P M }XubnZfo/M NXq±¥fo 9:15A 6:25A 5:49P 4:23P 5:49P
14 1 24 Xo¹³ A¿w/No¿oc 7:15P M NXq±¥fo/◦ ]v±Bao 9:47A 6:25A 5:48P 7:51A 9:16A
15 2 25 tNnF No¿oc/uNnXo 7:40P ◦ ]v±Bao/H }]Ya 9:45A 6:26A 5:47P 2:57P 4:22P
16 3 26 _q[° uNnXo/eofnJw 7:35P H }]Ya/H Z|oXpb 9:12A 6:26A 5:46P 12:06P 1:31P
17 4 27 eynkw eofnJw/A\okw 7:06P H Z|oXpb/H XsXpb 8:11A 6:27A 5:45P 1:31P 2:56P
18 5 28 teÉo A\okw/Xsu·½ 6:17P H XsXpb/H NXq±Qo 6:47A 6:27A 5:44P 10:41A 12:06P
19 6 29 f\o Xsu·½/ardw 5:14P H NXq±Qo/H ]Õao 5:07A 6:27A 5:43P 9:16A 10:41A
20 7 30 Rnb± ardw/]rcnSw 3:59P H ]Õao/H ggmTo 3:14A 6:28A 5:42P 4:18P 5:42P
21 8 1 Xo¹³ ]rcnSw/D}XnSw 2:39P H ggmTo/H h]mXao 1:11A 6:29A 5:42P 7:53A 9:17A

H h]mXao/H Awao 11:02P
22 9 2 tNnF D}XnSw/XocquenWw 1:13P H Awao/H \eao 8:49P 6:29A 5:41P 2:53P 4:17P
23 10 3 _q[° XocquenWw/Aeo½w 11:44A H \eao/H Zfao 6:36P 6:29A 5:40P 12:05P 1:28P
24 11 4 eynkw Aeo½w/NXbw 10:17A H Zfao/H GInZfo 4:24P 6:30A 5:39P 1:28P 2:52P
25 12 5 teÉo NXbw/]rcqcq½nXo 8:54A H GInZfo/H Z|nZfo 2:17P 6:30A 5:38P 10:41A 12:04P
26 13 6 f\o ]rcqcq½nXo/D¿s½nXo 7:39A H Z|nZfo/H }XubnZfo 12:19P 6:31A 5:37P 9:18A 10:41A
27 14 7 Rnb± D¿s½nXo/uceXo 6:37A H }XubnZfo/H NXq±¥fo 10:36A 6:31A 5:36P 4:13P 5:36P
28 15 8 Xo¹³ uceXo/Af|Xo 5:54A H NXq±¥fo/• Aanenho 9:13A 6:32A 5:36P 7:55A 9:18A
29 16 9 tNnF Af|Xo/õcWo 5:35A • Aanenho/M }]Ya 8:14A 6:32A 5:35P 2:49P 4:12P
30 17 10 _q[° õcWo/In±¿oI 5:45A M }]Ya/M Z|oXpb 7:46A 6:33A 5:34P 12:04P 1:26P

5 ggmTo 10 GInZfo 11 GInZfo 12 }]uZngw 25 GInZfo

26 }]uZngw



14 Aªynbw 2. ]ÕnwKw

2.5

tabm 2014
(South African Standard Time)

tInÈe±gw 1189 uaSw - CSew, CSehw}Iaw : 2014/05/15 12:51 AM, fIe±gw 1936 ttefnJw - uPygmTw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 18 11 eynkw In±¿oI/ucnioWo 6:29A M Z|oXpb/M XsXpb 7:52A 6:33A 5:33P 1:26P 2:48P
2 19 12 teÉo ucnioWo/aIbocw 7:47A M XsXpb/M NXq±Qo 8:33A 6:34A 5:33P 10:41A 12:03P
3 20 13 f\o aIbocw/XocqenXoc 9:38A M NXq±Qo/M ]Õao 9:48A 6:34A 5:32P 9:19A 10:41A
4 21 14 Rnb± XocqenXoc/]qW±Xw 11:58A M ]Õao/M ggmTo 11:33A 6:35A 5:31P 4:09P 5:31P
5 22 15 Xo¹³ ]qW±Xw/]rbw 2:39P M ggmTo/M h]mXao 1:41P 6:36A 5:30P 7:57A 9:19A
6 23 16 tNnF ]rbw/Bbodyw 5:31P M h]mXao/M Awao 4:00P 6:36A 5:30P 2:46P 4:08P
7 24 17 _q[° Bbodyw/aIw 8:25P M Awao/M \eao 6:21P 6:37A 5:29P 12:03P 1:24P
8 25 18 eynkw aIw/]rcw 11:06P M \eao/M Zfao 8:30P 6:37A 5:29P 1:24P 2:46P
9 26 19 teÉo ]rcw M Zfao/M GInZfo 10:15P 6:38A 5:28P 10:41A 12:03P
10 27 20 f\o ]rcw/D}Xw 1:23A M GInZfo/M Z|nZfo 11:26P 6:38A 5:27P 9:20A 10:42A
11 28 21 Rnb± D}Xw/A¿w 3:06A M Z|nZfo/M }XubnZfo 11:56P 6:39A 5:27P 4:06P 5:27P
12 29 22 Xo¹³ A¿w/No¿oc 4:08A M }XubnZfo/M NXq±¥fo 11:43P 6:39A 5:26P 8:00A 9:21A
13 30 23 tNnF No¿oc/uNnXo 4:29A M NXq±¥fo/◦ ]v±Bao 10:47P 6:40A 5:26P 2:44P 4:05P
14 31 24 _q[° uNnXo/eofnJw 4:09A ◦ ]v±Bao/H }]Ya 9:16P 6:40A 5:25P 12:03P 1:23P
15 1 25 eynkw eofnJw/A\okw 3:14A H }]Ya/H Z|oXpb 7:16P 6:41A 5:25P 1:23P 2:44P
16 2 26 teÉo A\okw/Xsu·½ 1:54A H Z|oXpb/H XsXpb 4:54P 6:41A 5:24P 10:42A 12:03P
17 3 27 f\o Xsu·½/ardw 12:14A H XsXpb/H NXq±Qo 2:19P 6:42A 5:24P 9:22A 10:43A

ardw/]rcnSw 10:24P
18 4 28 Rnb± ]rcnSw/D}XnSw 8:30P H NXq±Qo/H ]Õao 11:39A 6:42A 5:23P 4:03P 5:23P
19 5 29 Xo¹³ D}XnSw/XocquenWw 6:42P H ]Õao/H ggmTo 8:59A 6:43A 5:23P 8:03A 9:23A
20 6 30 tNnF XocquenWw/Aeo½w 5:01P H ggmTo/H h]mXao 6:28A 6:43A 5:22P 2:43P 4:02P
21 7 31 _q[° Aeo½w/NXbw 3:35P H h]mXao/H Awao 4:08A 6:44A 5:22P 12:03P 1:23P
22 8 1 eynkw NXbw/]rcqcq½nXo 2:26P H Awao/H \eao 2:02A 6:45A 5:22P 1:23P 2:42P
23 9 2 teÉo ]rcqcq½nXo/D¿s½nXo 1:33P H \eao/H Zfao 12:14A 6:45A 5:21P 10:43A 12:03P

H Zfao/H GInZfo 10:44P
24 10 3 f\o D¿s½nXo/uceXo 1:00P H GInZfo/H Z|nZfo 9:35P 6:45A 5:21P 9:24A 10:44A
25 11 4 Rnb± uceXo/Af|Xo 12:48P H Z|nZfo/H }XubnZfo 8:46P 6:46A 5:21P 4:01P 5:21P
26 12 5 Xo¹³ Af|Xo/õcWo 12:57P H }XubnZfo/H NXq±¥fo 8:19P 6:46A 5:20P 8:06A 9:25A
27 13 6 tNnF õcWo/In±¿oI 1:29P H NXq±¥fo/• Aanenho 8:17P 6:47A 5:20P 2:42P 4:01P
28 14 7 _q[° In±¿oI/ucnioWo 2:26P • Aanenho/M }]Ya 8:40P 6:47A 5:20P 12:04P 1:23P
29 15 8 eynkw ucnioWo/aIbocw 3:48P M }]Ya/M Z|oXpb 9:29P 6:48A 5:20P 1:23P 2:42P
30 16 9 teÉo aIbocw/XocqenXoc 5:37P M Z|oXpb/M XsXpb 10:46P 6:48A 5:19P 10:45A 12:04P
31 17 10 f\o XocqenXoc/]qW±Xw 7:50P M XsXpb 6:49A 5:19P 9:26A 10:45A

5 ggmTo 10 GInZfo 12 }]uZngw 24 GInZfo 26 }]uZngw



2.6. Pr® 15

2.6

Pr® 2014
(South African Standard Time)

tInÈe±gw 1189 CSew - aoYq\w, aoYq\hw}Iaw : 2014/06/15 07:26 AM, fIe±gw 1936 uPygmTw - BgnVw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 18 11 Rnb± ]qW±Xw/]rbw 10:25P M XsXpb/M NXq±Qo 12:28A 6:49A 5:19P 4:00P 5:19P
2 19 12 Xo¹³ ]rbw M NXq±Qo/M ]Õao 2:29A 6:50A 5:19P 8:08A 9:27A
3 20 13 tNnF ]rbw/Bbodyw 1:15A M ]Õao/M ggmTo 4:47A 6:50A 5:19P 2:42P 4:00P
4 21 14 _q[° Bbodyw/aIw 4:13A M ggmTo/M h]mXao 7:11A 6:51A 5:19P 12:05P 1:23P
5 22 15 eynkw aIw/]rcw 7:06A M h]mXao/M Awao 9:29A 6:51A 5:19P 1:23P 2:42P
6 23 16 teÉo ]rcw/D}Xw 9:44A M Awao/M \eao 11:29A 6:52A 5:19P 10:47A 12:05P
7 24 17 f\o D}Xw/A¿w 11:51A M \eao/M Zfao 12:59P 6:52A 5:18P 9:29A 10:47A
8 25 18 Rnb± A¿w/No¿oc 1:19P M Zfao/M GInZfo 1:44P 6:52A 5:18P 4:00P 5:18P
9 26 19 Xo¹³ No¿oc/uNnXo 1:59P M GInZfo/M Z|nZfo 1:43P 6:53A 5:18P 8:11A 9:29A
10 27 20 tNnF uNnXo/eofnJw 1:51P M Z|nZfo/M }XubnZfo 12:51P 6:53A 5:18P 2:42P 4:00P
11 28 21 _q[° eofnJw/A\okw 12:57P M }XubnZfo/M NXq±¥fo 11:14A 6:54A 5:19P 12:06P 1:24P
12 29 22 eynkw A\okw/Xsu·½ 11:25A M NXq±¥fo/◦ ]v±Bao 8:58A 6:54A 5:19P 1:24P 2:42P
13 30 23 teÉo Xsu·½/ardw 9:23A ◦ ]v±Bao/H }]Ya 6:11A 6:54A 5:19P 10:48A 12:06P
14 31 24 f\o ardw/]rcnSw 7:01A H }]Ya/H Z|oXpb 3:02A 6:55A 5:19P 9:31A 10:49A

H Z|oXpb/H XsXpb 11:44P
15 1 25 Rnb± ]rcnSw/D}XnSw 4:30A H XsXpb/H NXq±Qo 8:23P 6:55A 5:19P 4:01P 5:19P
16 2 26 Xo¹³ D}XnSw/XocquenWw 2:01A H NXq±Qo/H ]Õao 5:11P 6:55A 5:19P 8:13A 9:31A

XocquenWw/Aeo½w 11:42P
17 3 27 tNnF Aeo½w/NXbw 9:40P H ]Õao/H ggmTo 2:14P 6:56A 5:19P 2:43P 4:01P
18 4 28 _q[° NXbw/]rcqcq½nXo 8:02P H ggmTo/H h]mXao 11:39A 6:56A 5:19P 12:07P 1:25P
19 5 29 eynkw ]rcqcq½nXo/D¿s½nXo 6:55P H h]mXao/H Awao 9:32A 6:56A 5:19P 1:26P 2:44P
20 6 30 teÉo D¿s½nXo/uceXo 6:19P H Awao/H \eao 7:57A 6:56A 5:20P 10:50A 12:08P
21 7 31 f\o uceXo/Af|Xo 6:15P H \eao/H Zfao 6:54A 6:56A 5:20P 9:32A 10:50A
22 8 1 Rnb± Af|Xo/õcWo 6:42P H Zfao/H GInZfo 6:22A 6:57A 5:20P 4:02P 5:20P
23 9 2 Xo¹³ õcWo/In±¿oI 7:35P H GInZfo/H Z|nZfo 6:19A 6:57A 5:20P 8:15A 9:33A
24 10 3 tNnF In±¿oI/ucnioWo 8:53P H Z|nZfo/H }XubnZfo 6:44A 6:57A 5:21P 2:45P 4:03P
25 11 4 _q[° ucnioWo/aIbocw 10:32P H }XubnZfo/H NXq±¥fo 7:30A 6:57A 5:21P 12:09P 1:27P
26 12 5 eynkw aIbocw H NXq±¥fo/• Aanenho 8:40A 6:58A 5:21P 1:27P 2:45P
27 13 6 teÉo aIbocw/XocqenXoc 12:32A • Aanenho/M }]Ya 10:10A 6:58A 5:21P 10:51A 12:09P
28 14 7 f\o XocqenXoc/]qW±Xw 2:51A M }]Ya/M Z|oXpb 11:58A 6:58A 5:22P 9:34A 10:52A
29 15 8 Rnb± ]qW±Xw/]rbw 5:27A M Z|oXpb/M XsXpb 2:02P 6:58A 5:22P 4:04P 5:22P
30 16 9 Xo¹³ ]rbw/Bbodyw 8:15A M XsXpb/M NXq±Qo 4:21P 6:58A 5:22P 8:16A 9:34A

3 ggmTo 4 ggmTo 9 GInZfo 10 }]uZngw 22 GInZfo

24 }]uZngw



16 Aªynbw 2. ]ÕnwKw

2.7

Prttd 2014
(South African Standard Time)

tInÈe±gw 1189 aoYq\w - I±·SIw, I±·SIhw}Iaw : 2014/07/16 06:18 PM, fIe±gw 1936 BgnVw - }fneWw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 17 10 tNnF Bbodyw/aIw 11:14A M NXq±Qo/M ]Õao 6:46P 6:58A 5:23P 2:47P 4:05P
2 18 11 _q[° aIw/]rcw 2:15P M ]Õao/M ggmTo 9:12P 6:58A 5:23P 12:10P 1:29P
3 19 12 eynkw ]rcw/D}Xw 5:08P M ggmTo/M h]mXao 11:26P 6:58A 5:23P 1:29P 2:47P
4 20 13 teÉo D}Xw/A¿w 7:41P M h]mXao 6:58A 5:24P 10:53A 12:11P
5 21 14 f\o A¿w/No¿oc 9:41P M h]mXao/M Awao 1:15A 6:58A 5:24P 9:34A 10:53A
6 22 15 Rnb± No¿oc/uNnXo 10:56P M Awao/M \eao 2:29A 6:58A 5:25P 4:06P 5:25P
7 23 16 Xo¹³ uNnXo/eofnJw 11:21P M \eao/M Zfao 2:55A 6:58A 5:25P 8:16A 9:35A
8 24 17 tNnF eofnJw/A\okw 10:54P M Zfao/M GInZfo 2:29A 6:58A 5:26P 2:49P 4:07P
9 25 18 _q[° A\okw/Xsu·½ 9:39P M GInZfo/M Z|nZfo 1:11A 6:58A 5:26P 12:12P 1:30P

M Z|nZfo/M }XubnZfo 11:04P
10 26 19 eynkw Xsu·½/ardw 7:44P M }XubnZfo/M NXq±¥fo 8:19P 6:57A 5:26P 1:30P 2:49P
11 27 20 teÉo ardw/]rcnSw 5:17P M NXq±¥fo/◦ ]v±Bao 5:03P 6:57A 5:27P 10:53A 12:12P
12 28 21 f\o ]rcnSw/D}XnSw 2:30P ◦ ]v±Bao/H }]Ya 1:27P 6:57A 5:27P 9:35A 10:53A
13 29 22 Rnb± D}XnSw/XocquenWw 11:34A H }]Ya/H Z|oXpb 9:40A 6:57A 5:28P 4:09P 5:28P
14 30 23 Xo¹³ XocquenWw/Aeo½w 8:39A H Z|oXpb/H XsXpb 5:55A 6:57A 5:28P 8:16A 9:35A
15 31 24 tNnF Aeo½w/NXbw 5:57A H XsXpb/H NXq±Qo 2:19A 6:56A 5:29P 2:51P 4:10P

H NXq±Qo/H ]Õao 11:04P
16 32 25 _q[° NXbw/]rcqcq½nXo 3:35A H ]Õao/H ggmTo 8:17P 6:56A 5:29P 12:13P 1:32P
17 1 26 eynkw ]rcqcq½nXo/D¿s½nXo 1:45A H ggmTo/H h]mXao 6:07P 6:56A 5:29P 1:32P 2:51P
18 2 27 teÉo D¿s½nXo/uceXo 12:32A H h]mXao/H Awao 4:37P 6:56A 5:30P 10:53A 12:13P
19 3 28 f\o uceXo/Af|Xo 12:00A H Awao/H \eao 3:50P 6:55A 5:30P 9:34A 10:53A
20 4 29 Rnb± Af|Xo/õcWo 12:12A H \eao/H Zfao 3:44P 6:55A 5:31P 4:12P 5:31P
21 5 30 Xo¹³ õcWo/In±¿oI 1:02A H Zfao/H GInZfo 4:15P 6:55A 5:31P 8:14A 9:34A
22 6 31 tNnF In±¿oI/ucnioWo 2:27A H GInZfo/H Z|nZfo 5:18P 6:54A 5:32P 2:52P 4:12P
23 7 1 _q[° ucnioWo/aIbocw 4:18A H Z|nZfo/H }XubnZfo 6:44P 6:54A 5:32P 12:13P 1:33P
24 8 2 eynkw aIbocw/XocqenXoc 6:31A H }XubnZfo/H NXq±¥fo 8:30P 6:53A 5:33P 1:33P 2:53P
25 9 3 teÉo XocqenXoc/]qW±Xw 9:00A H NXq±¥fo/• Aanenho 10:30P 6:53A 5:33P 10:53A 12:13P
26 10 4 f\o ]qW±Xw/]rbw 11:42A • Aanenho 6:52A 5:34P 9:33A 10:53A
27 11 5 Rnb± ]rbw/Bbodyw 2:33P • Aanenho/M }]Ya 12:43A 6:52A 5:34P 4:14P 5:34P
28 12 6 Xo¹³ Bbodyw/aIw 5:31P M }]Ya/M Z|oXpb 3:03A 6:51A 5:35P 8:12A 9:32A
29 13 7 tNnF aIw/]rcw 8:32P M Z|oXpb/M XsXpb 5:29A 6:51A 5:35P 2:54P 4:15P
30 14 8 _q[° ]rcw/D}Xw 11:29P M XsXpb/M NXq±Qo 7:55A 6:50A 5:36P 12:13P 1:34P
31 15 9 eynkw D}Xw M NXq±Qo/M ]Õao 10:14A 6:50A 5:36P 1:34P 2:55P

3 ggmTo 8 GInZfo 10 }]uZngw 22 GInZfo 24 }]uZngw



2.8. ¨K$m 17

2.8

¨K$m 2014
(South African Standard Time)

tInÈe±gw 1189 I±·SIw - 1190 Noºw, Noºhw}Iaw : 2014/08/17 02:42 AM, fIe±gw 1936 }fneWw - õn}Z]Zw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 16 10 teÉo D}Xw/A¿w 2:14A M ]Õao/M ggmTo 12:14P 6:49A 5:37P 10:52A 12:13P
2 17 11 f\o A¿w/No¿oc 4:35A M ggmTo/M h]mXao 1:48P 6:48A 5:37P 9:31A 10:52A
3 18 12 Rnb± No¿oc/uNnXo 6:22A M h]mXao/M Awao 2:43P 6:48A 5:38P 4:16P 5:38P
4 19 13 Xo¹³ uNnXo/eofnJw 7:27A M Awao/M \eao 2:50P 6:47A 5:38P 8:09A 9:30A
5 20 14 tNnF eofnJw/A\okw 7:43A M \eao/M Zfao 2:08P 6:46A 5:39P 2:56P 4:17P
6 21 15 _q[° A\okw/Xsu·½ 7:08A M Zfao/M GInZfo 12:35P 6:46A 5:39P 12:12P 1:34P
7 22 16 eynkw Xsu·½/ardw 5:46A M GInZfo/M Z|nZfo 10:17A 6:45A 5:40P 1:34P 2:56P
8 23 17 teÉo ardw/]rcnSw 3:44A M Z|nZfo/M }XubnZfo 7:20A 6:44A 5:40P 10:50A 12:12P
9 24 18 f\o ]rcnSw/D}XnSw 1:12A M }XubnZfo/M NXq±¥fo 3:55A 6:44A 5:41P 9:28A 10:50A

D}XnSw/XocquenWw 10:18P
10 25 19 Rnb± XocquenWw/Aeo½w 7:14P M NXq±¥fo/◦ ]v±Bao 12:10A 6:43A 5:41P 4:19P 5:41P

◦ ]v±Bao/H }]Ya 8:15P
11 26 20 Xo¹³ Aeo½w/NXbw 4:11P H }]Ya/H Z|oXpb 4:22P 6:42A 5:42P 8:04A 9:27A
12 27 21 tNnF NXbw/]rcqcq½nXo 1:20P H Z|oXpb/H XsXpb 12:41P 6:41A 5:42P 2:57P 4:19P
13 28 22 _q[° ]rcqcq½nXo/D¿s½nXo 10:50A H XsXpb/H NXq±Qo 9:22A 6:40A 5:42P 12:11P 1:34P
14 29 23 eynkw D¿s½nXo/uceXo 8:53A H NXq±Qo/H ]Õao 6:33A 6:40A 5:43P 1:34P 2:57P
15 30 24 teÉo uceXo/Af|Xo 7:36A H ]Õao/H ggmTo 4:24A 6:39A 5:43P 10:48A 12:11P
16 31 25 f\o Af|Xo/õcWo 7:05A H ggmTo/H h]mXao 3:00A 6:38A 5:44P 9:24A 10:48A
17 1 26 Rnb± õcWo/In±¿oI 7:22A H h]mXao/H Awao 2:26A 6:37A 5:44P 4:21P 5:44P
18 2 27 Xo¹³ In±¿oI/ucnioWo 8:25A H Awao/H \eao 2:38A 6:36A 5:45P 8:00A 9:23A
19 3 28 tNnF ucnioWo/aIbocw 10:06A H \eao/H Zfao 3:32A 6:35A 5:45P 2:58P 4:21P
20 4 29 _q[° aIbocw/XocqenXoc 12:18P H Zfao/H GInZfo 5:01A 6:34A 5:46P 12:10P 1:34P
21 5 30 eynkw XocqenXoc/]qW±Xw 2:52P H GInZfo/H Z|nZfo 6:54A 6:34A 5:46P 1:34P 2:58P
22 6 31 teÉo ]qW±Xw/]rbw 5:40P H Z|nZfo/H }XubnZfo 9:04A 6:33A 5:46P 10:45A 12:10P
23 7 1 f\o ]rbw/Bbodyw 8:34P H }XubnZfo/H NXq±¥fo 11:24A 6:32A 5:47P 9:20A 10:45A
24 8 2 Rnb± Bbodyw/aIw 11:32P H NXq±¥fo/• Aanenho 1:48P 6:31A 5:47P 4:23P 5:47P
25 9 3 Xo¹³ aIw • Aanenho/M }]Ya 4:13P 6:30A 5:48P 7:54A 9:19A
26 10 4 tNnF aIw/]rcw 2:29A M }]Ya/M Z|oXpb 6:32P 6:29A 5:48P 2:58P 4:23P
27 11 5 _q[° ]rcw/D}Xw 5:19A M Z|oXpb/M XsXpb 8:44P 6:28A 5:48P 12:08P 1:33P
28 12 6 eynkw D}Xw/A¿w 7:59A M XsXpb/M NXq±Qo 10:39P 6:27A 5:49P 1:33P 2:58P
29 13 7 teÉo A¿w/No¿oc 10:20A M NXq±Qo 6:26A 5:49P 10:42A 12:08P
30 14 8 f\o No¿oc/uNnXo 12:18P M NXq±Qo/M ]Õao 12:13A 6:25A 5:50P 9:16A 10:42A
31 15 9 Rnb± uNnXo/eofnJw 1:44P M ]Õao/M ggmTo 1:18A 6:24A 5:50P 4:24P 5:50P

2 ggmTo 7 GInZfo 8 }]uZngw 20 GInZfo 21 GInZfo

22 }]uZngw 31 ggmTo



18 Aªynbw 2. ]ÕnwKw

2.9

th]mÊw_± 2014
(South African Standard Time)

tInÈe±gw 1190 Noºw - IÁo, IÁohw}Iaw : 2014/09/17 02:38 AM, fIe±gw 1936 õn}Z]Zw - Bf|o\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 16 10 Xo¹³ eofnJw/A\okw 2:33P M ggmTo/M h]mXao 1:47A 6:23A 5:51P 7:49A 9:15A
2 17 11 tNnF A\okw/Xsu·½ 2:40P M h]mXao/M Awao 1:35A 6:22A 5:51P 2:59P 4:25P
3 18 12 _q[° Xsu·½/ardw 2:04P M Awao/M \eao 12:41A 6:21A 5:51P 12:06P 1:32P

M \eao/M Zfao 11:03P
4 19 13 eynkw ardw/]rcnSw 12:48P M Zfao/M GInZfo 8:46P 6:20A 5:52P 1:32P 2:59P
5 20 14 teÉo ]rcnSw/D}XnSw 10:56A M GInZfo/M Z|nZfo 5:56P 6:18A 5:52P 10:39A 12:05P
6 21 15 f\o D}XnSw/XocquenWw 8:34A M Z|nZfo/M }XubnZfo 2:40P 6:17A 5:52P 9:11A 10:38A
7 22 16 Rnb± XocquenWw/Aeo½w 5:53A M }XubnZfo/M NXq±¥fo 11:06A 6:16A 5:53P 4:26P 5:53P
8 23 17 Xo¹³ Aeo½w/NXbw 3:01A M NXq±¥fo/◦ ]v±Bao 7:25A 6:15A 5:53P 7:43A 9:10A
9 24 18 tNnF NXbw/]rcqcq½nXo 12:09A ◦ ]v±Bao/H }]Ya 3:44A 6:14A 5:54P 2:59P 4:26P

]rcqcq½nXo/D¿s½nXo 9:27P
10 25 19 _q[° D¿s½nXo/uceXo 7:05P H }]Ya/H Z|oXpb 12:17A 6:13A 5:54P 12:04P 1:31P

H Z|oXpb/H XsXpb 9:11P
11 26 20 eynkw uceXo/Af|Xo 5:14P H XsXpb/H NXq±Qo 6:35P 6:12A 5:54P 1:31P 2:59P
12 27 21 teÉo Af|Xo/õcWo 4:01P H NXq±Qo/H ]Õao 4:40P 6:11A 5:55P 10:35A 12:03P
13 28 22 f\o õcWo/In±¿oI 3:34P H ]Õao/H ggmTo 3:29P 6:10A 5:55P 9:06A 10:34A
14 29 23 Rnb± In±¿oI/ucnioWo 3:56P H ggmTo/H h]mXao 3:09P 6:09A 5:56P 4:27P 5:56P
15 30 24 Xo¹³ ucnioWo/aIbocw 5:04P H h]mXao/H Awao 3:37P 6:08A 5:56P 7:36A 9:05A
16 31 25 tNnF aIbocw/XocqenXoc 6:54P H Awao/H \eao 4:49P 6:07A 5:56P 2:59P 4:28P
17 1 26 _q[° XocqenXoc/]qW±Xw 9:16P H \eao/H Zfao 6:35P 6:05A 5:57P 12:01P 1:30P
18 2 27 eynkw ]qW±Xw H Zfao/H GInZfo 8:44P 6:04A 5:57P 1:30P 2:59P
19 3 28 teÉo ]qW±Xw/]rbw 12:00A H GInZfo/H Z|nZfo 11:09P 6:03A 5:58P 10:31A 12:00P
20 4 29 f\o ]rbw/Bbodyw 2:57A H Z|nZfo 6:02A 5:58P 9:01A 10:31A
21 5 30 Rnb± Bbodyw/aIw 5:56A H Z|nZfo/H }XubnZfo 1:36A 6:01A 5:58P 4:29P 5:58P
22 6 31 Xo¹³ aIw/]rcw 8:50A H }XubnZfo/H NXq±¥fo 4:00A 6:00A 5:59P 7:30A 9:00A
23 7 1 tNnF ]rcw/D}Xw 11:33A H NXq±¥fo/• Aanenho 6:14A 5:59A 5:59P 2:59P 4:29P
24 8 2 _q[° D}Xw/A¿w 2:00P • Aanenho/M }]Ya 8:14A 5:58A 6:00P 11:59A 1:29P
25 9 3 eynkw A¿w/No¿oc 4:08P M }]Ya/M Z|oXpb 9:52A 5:57A 6:00P 1:29P 2:59P
26 10 4 teÉo No¿oc/uNnXo 5:52P M Z|oXpb/M XsXpb 11:06A 5:56A 6:00P 10:27A 11:58A
27 11 5 f\o uNnXo/eofnJw 7:10P M XsXpb/M NXq±Qo 11:55A 5:54A 6:01P 8:56A 10:27A
28 12 6 Rnb± eofnJw/A\okw 7:59P M NXq±Qo/M ]Õao 12:16P 5:53A 6:01P 4:30P 6:01P
29 13 7 Xo¹³ A\okw/Xsu·½ 8:21P M ]Õao/M ggmTo 12:07P 5:52A 6:02P 7:23A 8:55A
30 14 8 tNnF Xsu·½/ardw 8:13P M ggmTo/M h]mXao 11:29A 5:51A 6:02P 2:59P 4:31P

5 GInZfo 6 }]uZngw 19 GInZfo 21 }]uZngw 30 ggmTo



2.10. HImuSn_± 19

2.10

HImuSn_± 2014
(South African Standard Time)

tInÈe±gw 1190 IÁo - Xqdnw, Xqdnhw}Iaw : 2014/10/17 02:36 PM, fIe±gw 1936 Bf|o\w - In±¿oIw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 15 9 _q[° ardw/]rcnSw 7:33P M h]mXao/M Awao 10:18A 5:50A 6:02P 11:56A 1:28P
2 16 10 eynkw ]rcnSw/D}XnSw 6:25P M Awao/M \eao 8:39A 5:49A 6:03P 1:28P 3:00P
3 17 11 teÉo D}XnSw/XocquenWw 4:50P M \eao/M Zfao 6:31A 5:48A 6:03P 10:24A 11:56A
4 18 12 f\o XocquenWw/Aeo½w 2:54P M Zfao/M GInZfo 3:59A 5:47A 6:04P 8:51A 10:23A
5 19 13 Rnb± Aeo½w/NXbw 12:42P M GInZfo/M Z|nZfo 1:08A 5:46A 6:04P 4:32P 6:04P

M Z|nZfo/M }XubnZfo 10:04P
6 20 14 Xo¹³ NXbw/]rcqcq½nXo 10:20A M }XubnZfo/M NXq±¥fo 6:55P 5:45A 6:05P 7:17A 8:50A
7 21 15 tNnF ]rcqcq½nXo/D¿s½nXo 7:58A M NXq±¥fo/◦ ]v±Bao 3:48P 5:44A 6:05P 3:00P 4:32P
8 22 16 _q[° D¿s½nXo/uceXo 5:44A ◦ ]v±Bao/H }]Ya 12:53P 5:43A 6:06P 11:54A 1:27P
9 23 17 eynkw uceXo/Af|Xo 3:46A H }]Ya/H Z|oXpb 10:19A 5:42A 6:06P 1:27P 3:00P
10 24 18 teÉo Af|Xo/õcWo 2:16A H Z|oXpb/H XsXpb 8:14A 5:41A 6:07P 10:20A 11:54A
11 25 19 f\o õcWo/In±¿oI 1:21A H XsXpb/H NXq±Qo 6:45A 5:40A 6:07P 8:46A 10:20A
12 26 20 Rnb± In±¿oI/ucnioWo 1:07A H NXq±Qo/H ]Õao 6:00A 5:39A 6:08P 4:34P 6:08P
13 27 21 Xo¹³ ucnioWo/aIbocw 1:38A H ]Õao/H ggmTo 6:01A 5:38A 6:08P 7:12A 8:45A
14 28 22 tNnF aIbocw/XocqenXoc 2:54A H ggmTo/H h]mXao 6:49A 5:37A 6:09P 3:01P 4:35P
15 29 23 _q[° XocqenXoc/]qW±Xw 4:49A H h]mXao/H Awao 8:17A 5:36A 6:09P 11:52A 1:27P
16 30 24 eynkw ]qW±Xw/]rbw 7:18A H Awao/H \eao 10:18A 5:35A 6:10P 1:27P 3:01P
17 31 25 teÉo ]rbw/Bbodyw 10:08A H \eao/H Zfao 12:40P 5:34A 6:10P 10:17A 11:52A
18 1 26 f\o Bbodyw/aIw 1:07P H Zfao/H GInZfo 3:11P 5:33A 6:11P 8:42A 10:17A
19 2 27 Rnb± aIw/]rcw 4:04P H GInZfo/H Z|nZfo 5:38P 5:32A 6:11P 4:36P 6:11P
20 3 28 Xo¹³ ]rcw/D}Xw 6:48P H Z|nZfo/H }XubnZfo 7:52P 5:31A 6:12P 7:06A 8:41A
21 4 29 tNnF D}Xw/A¿w 9:12P H }XubnZfo/H NXq±¥fo 9:44P 5:30A 6:12P 3:02P 4:37P
22 5 30 _q[° A¿w/No¿oc 11:07P H NXq±¥fo/• Aanenho 11:06P 5:29A 6:13P 11:51A 1:27P
23 6 1 eynkw No¿oc • Aanenho/M }]Ya 11:57P 5:29A 6:13P 1:27P 3:02P
24 7 2 teÉo No¿oc/uNnXo 12:32A M }]Ya 5:28A 6:14P 10:15A 11:51A
25 8 3 f\o uNnXo/eofnJw 1:27A M }]Ya/M Z|oXpb 12:15A 5:27A 6:15P 8:39A 10:15A
26 9 4 Rnb± eofnJw/A\okw 1:52A M Z|oXpb/M XsXpb 12:05A 5:26A 6:15P 4:39P 6:15P

M XsXpb/M NXq±Qo 11:28P
27 10 5 Xo¹³ A\okw/Xsu·½ 1:52A M NXq±Qo/M ]Õao 10:29P 5:25A 6:16P 7:02A 8:38A
28 11 6 tNnF Xsu·½/ardw 1:30A M ]Õao/M ggmTo 9:10P 5:25A 6:16P 3:03P 4:40P
29 12 7 _q[° ardw/]rcnSw 12:50A M ggmTo/M h]mXao 7:35P 5:24A 6:17P 11:50A 1:27P

]rcnSw/D}XnSw 11:55P
30 13 8 eynkw D}XnSw/XocquenWw 10:45P M h]mXao/M Awao 5:46P 5:23A 6:18P 1:27P 3:04P
31 14 9 teÉo XocquenWw/Aeo½w 9:25P M Awao/M \eao 3:45P 5:22A 6:18P 10:13A 11:50A

4 GInZfo 6 }]uZngw 19 GInZfo 21 }]uZngw 29 ggmTo



20 Aªynbw 2. ]ÕnwKw

2.11

\ew_± 2014
(South African Standard Time)

tInÈe±gw 1190 Xqdnw - esLoIw, esLoIhw}Iaw : 2014/11/16 02:24 PM, fIe±gw 1936 In±¿oIw - an±\fp±gw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 15 10 f\o Aeo½w/NXbw 7:55P M \eao/M Zfao 1:35P 5:22A 6:19P 8:36A 10:13A
2 16 11 Rnb± NXbw/]rcqcq½nXo 6:18P M Zfao/M GInZfo 11:16A 5:21A 6:20P 4:42P 6:20P
3 17 12 Xo¹³ ]rcqcq½nXo/D¿s½nXo 4:38P M GInZfo/M Z|nZfo 8:53A 5:20A 6:20P 6:58A 8:35A
4 18 13 tNnF D¿s½nXo/uceXo 2:59P M Z|nZfo/M }XubnZfo 6:30A 5:20A 6:21P 3:05P 4:43P
5 19 14 _q[° uceXo/Af|Xo 1:29P M }XubnZfo/M NXq±¥fo 4:14A 5:19A 6:21P 11:50A 1:28P
6 20 15 eynkw Af|Xo/õcWo 12:14P M NXq±¥fo/◦ ]v±Bao 2:08A 5:18A 6:22P 1:28P 3:06P
7 21 16 teÉo õcWo/In±¿oI 11:21A ◦ ]v±Bao/H }]Ya 12:22A 5:18A 6:23P 10:12A 11:50A

H }]Ya/H Z|oXpb 11:02P
8 22 17 f\o In±¿oI/ucnioWo 10:57A H Z|oXpb/H XsXpb 10:15P 5:17A 6:24P 8:34A 10:12A
9 23 18 Rnb± ucnioWo/aIbocw 11:07A H XsXpb/H NXq±Qo 10:07P 5:17A 6:24P 4:46P 6:24P
10 24 19 Xo¹³ aIbocw/XocqenXoc 11:57A H NXq±Qo/H ]Õao 10:39P 5:16A 6:25P 6:55A 8:33A
11 25 20 tNnF XocqenXoc/]qW±Xw 1:26P H ]Õao/H ggmTo 11:52P 5:16A 6:26P 3:08P 4:47P
12 26 21 _q[° ]qW±Xw/]rbw 3:31P H ggmTo 5:15A 6:26P 11:51A 1:30P
13 27 22 eynkw ]rbw/Bbodyw 6:07P H ggmTo/H h]mXao 1:41A 5:15A 6:27P 1:30P 3:09P
14 28 23 teÉo Bbodyw/aIw 9:02P H h]mXao/H Awao 3:57A 5:14A 6:28P 10:12A 11:51A
15 29 24 f\o aIw H Awao/H \eao 6:29A 5:14A 6:29P 8:32A 10:12A
16 30 25 Rnb± aIw/]rcw 12:04A H \eao/H Zfao 9:03A 5:13A 6:29P 4:50P 6:29P
17 1 26 Xo¹³ ]rcw/D}Xw 2:59A H Zfao/H GInZfo 11:25A 5:13A 6:30P 6:53A 8:32A
18 2 27 tNnF D}Xw/A¿w 5:31A H GInZfo/H Z|nZfo 1:20P 5:13A 6:31P 3:11P 4:51P
19 3 28 _q[° A¿w/No¿oc 7:32A H Z|nZfo/H }XubnZfo 2:39P 5:12A 6:31P 11:52A 1:32P
20 4 29 eynkw No¿oc/uNnXo 8:55A H }XubnZfo/H NXq±¥fo 3:17P 5:12A 6:32P 1:32P 3:12P
21 5 30 teÉo uNnXo/eofnJw 9:37A H NXq±¥fo/• Aanenho 3:14P 5:12A 6:33P 10:12A 11:52A
22 6 1 f\o eofnJw/A\okw 9:41A • Aanenho/M }]Ya 2:31P 5:12A 6:34P 8:32A 10:12A
23 7 2 Rnb± A\okw/Xsu·½ 9:11A M }]Ya/M Z|oXpb 1:16P 5:12A 6:34P 4:54P 6:34P
24 8 3 Xo¹³ Xsu·½/ardw 8:15A M Z|oXpb/M XsXpb 11:37A 5:11A 6:35P 6:52A 8:32A
25 9 4 tNnF ardw/]rcnSw 7:01A M XsXpb/M NXq±Qo 9:40A 5:11A 6:36P 3:15P 4:55P
26 10 5 _q[° ]rcnSw/D}XnSw 5:37A M NXq±Qo/M ]Õao 7:32A 5:11A 6:37P 11:54A 1:34P
27 11 6 eynkw D}XnSw/XocquenWw 4:08A M ]Õao/M ggmTo 5:22A 5:11A 6:37P 1:35P 3:16P
28 12 7 teÉo XocquenWw/Aeo½w 2:40A M ggmTo/M h]mXao 3:12A 5:11A 6:38P 10:14A 11:54A
29 13 8 f\o Aeo½w/NXbw 1:15A M h]mXao/M Awao 1:06A 5:11A 6:39P 8:33A 10:14A

NXbw/]rcqcq½nXo 11:59P M Awao/M \eao 11:08P
30 14 9 Rnb± ]rcqcq½nXo/D¿s½nXo 10:49P M \eao/M Zfao 9:17P 5:11A 6:40P 4:58P 6:40P

3 GInZfo 4 }]uZngw 18 GInZfo 19 }]uZngw 27 ggmTo
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2.12

Uohw_± 2014
(South African Standard Time)

tInÈe±gw 1190 esLoIw - [\q, [\qhw}Iaw : 2014/12/16 05:03 AM, fIe±gw 1936 an±\fp±gw - ]vgw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo BkmN \¸}Xw XoYo DZbnhmXabw cniqIndw

Cw. a . f.

1 15 10 Xo¹³ D¿s½nXo/uceXo 9:48P M Zfao/M GInZfo 7:35P 5:11A 6:40P 6:52A 8:33A
2 16 11 tNnF uceXo/Af|Xo 8:58P M GInZfo/M Z|nZfo 6:03P 5:11A 6:41P 3:18P 5:00P
3 17 12 _q[° Af|Xo/õcWo 8:19P M Z|nZfo/M }XubnZfo 4:43P 5:11A 6:42P 11:56A 1:38P
4 18 13 eynkw õcWo/In±¿oI 7:55P M }XubnZfo/M NXq±¥fo 3:38P 5:11A 6:42P 1:38P 3:20P
5 19 14 teÉo In±¿oI/ucnioWo 7:50P M NXq±¥fo/◦ ]v±Bao 2:51P 5:11A 6:43P 10:16A 11:57A
6 20 15 f\o ucnioWo/aIbocw 8:08P ◦ ]v±Bao/H }]Ya 2:28P 5:11A 6:44P 8:34A 10:16A
7 21 16 Rnb± aIbocw/XocqenXoc 8:55P H }]Ya/H Z|oXpb 2:31P 5:11A 6:45P 5:03P 6:45P
8 22 17 Xo¹³ XocqenXoc/]qW±Xw 10:13P H Z|oXpb/H XsXpb 3:08P 5:12A 6:45P 6:53A 8:35A
9 23 18 tNnF ]qW±Xw H XsXpb/H NXq±Qo 4:18P 5:12A 6:46P 3:22P 5:04P
10 24 19 _q[° ]qW±Xw/]rbw 12:03A H NXq±Qo/H ]Õao 6:01P 5:12A 6:46P 11:59A 1:41P
11 25 20 eynkw ]rbw/Bbodyw 2:25A H ]Õao/H ggmTo 8:14P 5:12A 6:47P 1:42P 3:23P
12 26 21 teÉo Bbodyw/aIw 5:12A H ggmTo/H h]mXao 10:47P 5:12A 6:48P 10:18A 12:00P
13 27 22 f\o aIw/]rcw 8:14A H h]mXao 5:13A 6:48P 8:37A 10:19A
14 28 23 Rnb± ]rcw/D}Xw 11:19A H h]mXao/H Awao 1:29A 5:13A 6:49P 5:07P 6:49P
15 29 24 Xo¹³ D}Xw/A¿w 2:11P H Awao/H \eao 4:01A 5:13A 6:50P 6:55A 8:37A
16 1 25 tNnF A¿w/No¿oc 4:34P H \eao/H Zfao 6:11A 5:14A 6:50P 3:26P 5:08P
17 2 26 _q[° No¿oc/uNnXo 6:18P H Zfao/H GInZfo 7:43A 5:14A 6:51P 12:02P 1:45P
18 3 27 eynkw uNnXo/eofnJw 7:14P H GInZfo/H Z|nZfo 8:27A 5:15A 6:51P 1:45P 3:27P
19 4 28 teÉo eofnJw/A\okw 7:20P H Z|nZfo/H }XubnZfo 8:20A 5:15A 6:52P 10:21A 12:03P
20 5 29 f\o A\okw/Xsu·½ 6:43P H }XubnZfo/H NXq±¥fo 7:25A 5:15A 6:52P 8:40A 10:22A
21 6 30 Rnb± Xsu·½/ardw 5:27P H NXq±¥fo/• Aanenho 5:47A 5:16A 6:53P 5:11P 6:53P
22 7 1 Xo¹³ ardw/]rcnSw 3:44P • Aanenho/M }]Ya 3:36A 5:16A 6:53P 6:59A 8:41A
23 8 2 tNnF ]rcnSw/D}XnSw 1:41P M }]Ya/M Z|oXpb 1:00A 5:17A 6:54P 3:30P 5:12P

M Z|oXpb/M XsXpb 10:10P
24 9 3 _q[° D}XnSw/XocquenWw 11:29A M XsXpb/M NXq±Qo 7:15P 5:17A 6:54P 12:06P 1:48P
25 10 4 eynkw XocquenWw/Aeo½w 9:19A M NXq±Qo/M ]Õao 4:24P 5:18A 6:55P 1:49P 3:31P
26 11 5 teÉo Aeo½w/NXbw 7:17A M ]Õao/M ggmTo 1:44P 5:19A 6:55P 10:25A 12:07P
27 12 6 f\o NXbw/]rcqcq½nXo 5:32A M ggmTo/M h]mXao 11:23A 5:19A 6:56P 8:43A 10:25A
28 13 7 Rnb± ]rcqcq½nXo/D¿s½nXo 4:07A M h]mXao/M Awao 9:22A 5:20A 6:56P 5:14P 6:56P
29 14 8 Xo¹³ D¿s½nXo/uceXo 3:05A M Awao/M \eao 7:45A 5:20A 6:56P 7:02A 8:44A
30 15 9 tNnF uceXo/Af|Xo 2:27A M \eao/M Zfao 6:33A 5:21A 6:57P 3:33P 5:15P
31 16 10 _q[° Af|Xo/õcWo 2:12A M Zfao/M GInZfo 5:44A 5:22A 6:57P 12:09P 1:51P

2 GInZfo 3 }]uZngw 18 GInZfo 19 }]uZngw 27 ggmTo



22 Aªynbw 2. ]ÕnwKw

2.13 eoufgZoehº³ (2014)

Date Day Kerala/India Christian/International American
1 P\qeco _q[° New Year
20 P\qeco Xo¹³ Martin Luther King’s day
26 P\qeco Rnb± loÃ£oIm Zo\w

14 t^}_qeco teÉo Valentines’s day
17 t^}_qeco Xo¹³ President’s day
27 t^}_qeco eynkw foecn}Xo

5 an±»m _q[° ¸nc_q[° (Ash Wednesday)
6 G}]o² Rnb± Passion Sunday
13 G}]o² Rnb± Iqcqu¿ndtÃcqÁn³ (Palm Sunday)
14 G}]o² Xo¹³ eogq

17 G}]o² eynkw t]hin eynknkmN (Maundy Thursday)
18 G}]o² teÉo ZqxJteÉobnkmN (Good Friday)
20 G}]o² Rnb± Dbo±t¿kquÁ²Ãq t]cqÁn³ (Easter)
11 tabm Rnb± Mother’s day
25 tabm Rnb± Regation Sunday
26 tabm Xo¹³ Memorial day
29 tabm eynkw Ascension Day
8 Pr® Rnb± Pentecost
15 Pr® Rnb± Father’s day
15 Pr® Rnb± Trinity Sunday
4 Prttd teÉo US Independence day
15 ¨K$m teÉo h|nX}ÐyZo\w

1 th]mÊw_± Xo¹³ Labor Day
6 th]mÊw_± f\o XocquenWw

2 HImuSn_± eynkw Zq±\nwao

2 HImuSn_± eynkw Knáo PbÐo

3 HImuSn_± teÉo ain\eao

13 HImuSn_± Xo¹³ Columbus day
22 HImuSn_± _q[° Zp]nedo

31 HImuSn_± teÉo Halloween
1 \ew_± f\o uIcjÃoleo

27 \ew_± eynkw Thanksgiving day
25 Uohw_± eynkw Christmas



Aªynbw 3

}Kihm^qSº³

Place : Garsfontein, Pretoria, South Africa
Latitude : 25◦48′ S

Longitude : 28◦17′ E
Standard Time Zone : South African Standard Time ( 2.0 hours from UT)

XpbXo - Cw. : Cwupgm XpbXo

XpbXo - a. : adbnjw XpbXo

BkmN : BkmN (encw)

cnfoIjqtS hw¸o]mXcr]ºjqw ]r±Bcr]ºjqw

ua uaSw C CSew ao aoYq\w I± I±·SIw No Noºw I IÁo

Xq Xqdnw es esLoIw [ [\q a aIcw Iq Iqwõw ap ap\w

}]uXyI do]obodqÉ hm^qSº³ }Kiw e}I\ntWÁq hrNoÃo·qÁq.

23



24 Aªynbw 3. }Kihm^qSº³

3.1

P\qeco 2014
(South African Standard Time)

tInÈe±gw 1189 [\q - aIcw, aIchw}Iaw : 2014/01/14 09:38 AM, fIe±gw 1935 ]vgw - anLw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 17 [ 16:20 [ 08:29 I 17:32 [ 17:54 ao 22:01 a 02:53 Xq 26:19 Xq 10:12 ua 10:12
2 18 17:21 23:46 17:59 19:31 21:53 02:28 26:25 10:09 10:09
3 19 18:22 a 09:04 18:25 21:08 21:45 02:00 26:30 10:06 10:06
4 20 19:24 24:11 18:51 22:45 21:36 01:31 26:35 10:03 10:03
5 21 20:25 Iq 08:59 19:17 24:23 21:28 01:00 26:41 09:59 09:59
6 22 21:26 23:21 19:43 26:02 21:20 00:28 26:46 09:56 09:56
7 23 22:27 ap 07:14 20:08 27:40 21:12 [ 29:54 26:51 09:53 09:53
8 24 23:28 20:39 20:33 29:19 21:04 29:19 26:56 09:50 09:50
9 25 24:29 ua 03:37 20:58 a 00:59 20:56 28:44 27:01 09:47 09:47
10 26 25:30 16:14 21:22 02:38 20:48 28:07 27:06 09:44 09:44
11 27 26:32 28:34 21:47 04:18 20:40 27:31 27:10 09:40 09:40
12 28 27:33 C 10:43 22:11 05:58 20:32 26:54 27:15 09:37 09:37
13 29 28:34 22:44 22:35 07:39 20:24 26:17 27:20 09:34 09:34
14 1 29:35 ao 04:40 22:58 09:19 20:16 25:41 27:24 09:31 09:31
15 2 a 00:36 16:35 23:21 11:00 20:08 25:05 27:29 09:28 09:28
16 3 01:37 28:29 23:44 12:40 20:00 24:30 27:33 09:24 09:24
17 4 02:38 I± 10:24 24:07 14:21 19:52 23:57 27:37 09:21 09:21
18 5 03:39 22:19 24:29 16:01 19:45 23:24 27:42 09:18 09:18
19 6 04:40 No 04:17 24:51 17:41 19:37 22:54 27:46 09:15 09:15
20 7 05:42 16:19 25:12 19:20 19:29 22:25 27:50 09:12 09:12
21 8 06:43 28:26 25:34 20:58 19:22 21:57 27:54 09:09 09:09
22 9 07:44 I 10:43 25:55 22:35 19:15 21:32 27:58 09:05 09:05
23 10 08:45 23:13 26:15 24:11 19:07 21:09 28:02 09:02 09:02
24 11 09:46 Xq 06:01 26:35 25:45 19:00 20:48 28:05 08:59 08:59
25 12 10:47 19:13 26:55 27:17 18:53 20:30 28:09 08:56 08:56
26 13 11:48 es 02:52 27:15 28:47 18:46 20:14 28:13 08:53 08:53
27 14 12:49 17:00 27:34 Iq 00:13 18:39 20:00 28:16 08:50 08:50
28 15 13:50 [ 01:35 27:53 01:35 18:33 19:49 28:20 08:46 08:46
29 16 14:51 16:32 28:11 02:54 18:26 19:41 28:23 08:43 08:43
30 17 15:52 a 01:46 28:29 04:07 18:20 19:35 28:26 08:40 08:40
31 18 16:53 17:04 28:46 05:14 18:13 19:31 28:29 08:37 08:37



3.2. t^}_qeco 25

3.2

t^}_qeco 2014
(South African Standard Time)

tInÈe±gw 1189 aIcw - Iqwõw, Iqwõhw}Iaw : 2014/02/12 10:37 PM, fIe±gw 1935 anLw - ^n²Kq\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 19 a 17:53 Iq 02:17 I 29:03 Iq 06:15 ao 18:07 [ 19:30 Xq 28:32 Xq 08:34 ua 08:34
2 20 18:54 17:15 29:20 07:08 18:01 19:31 28:35 08:30 08:30
3 21 19:55 ap 01:48 29:36 07:53 17:55 19:35 28:38 08:27 08:27
4 22 20:56 15:53 29:52 08:29 17:49 19:41 28:41 08:24 08:24
5 23 21:57 29:28 Xq 00:07 08:55 17:44 19:49 28:43 08:21 08:21
6 24 22:58 ua 12:33 00:22 09:11 17:38 20:00 28:46 08:18 08:18
7 25 23:59 25:14 00:36 09:16 17:33 20:12 28:48 08:15 08:15
8 26 24:59 C 07:34 00:50 09:11 17:28 20:27 28:51 08:11 08:11
9 27 26:00 19:40 01:03 08:54 17:23 20:44 28:53 08:08 08:08
10 28 27:01 ao 01:37 01:16 08:27 17:18 21:03 28:55 08:05 08:05
11 29 28:02 13:30 01:28 07:50 17:14 21:24 28:57 08:02 08:02
12 30 29:02 25:22 01:40 07:03 17:09 21:46 28:59 07:59 07:59
13 1 Iq 00:03 I± 07:15 01:51 06:09 17:05 22:11 29:01 07:55 07:55
14 2 01:04 19:11 02:02 05:09 17:01 22:37 29:03 07:52 07:52
15 3 02:04 No 01:12 02:12 04:04 16:57 23:05 29:05 07:49 07:49
16 4 03:05 13:18 02:21 02:56 16:53 23:34 29:06 07:46 07:46
17 5 04:05 25:30 02:30 01:47 16:50 24:05 29:08 07:43 07:43
18 6 05:06 I 07:49 02:39 00:39 16:47 24:38 29:09 07:40 07:40
19 7 06:07 20:17 02:46 a 29:33 16:43 25:12 29:10 07:36 07:36
20 8 07:07 Xq 02:57 02:53 28:31 16:41 25:47 29:11 07:33 07:33
21 9 08:08 15:51 03:00 27:34 16:38 26:23 29:12 07:30 07:30
22 10 09:08 29:02 03:06 26:43 16:35 27:01 29:13 07:27 07:27
23 11 10:08 es 12:35 03:11 25:59 16:33 27:40 29:14 07:24 07:24
24 12 11:09 26:30 03:15 25:22 16:31 28:21 29:15 07:20 07:20
25 13 12:09 [ 10:47 03:19 24:53 16:29 29:02 29:16 07:17 07:17
26 14 13:09 25:25 03:22 24:30 16:27 29:44 29:16 07:14 07:14
27 15 14:10 a 10:19 03:24 24:15 16:25 a 00:28 29:17 07:11 07:11
28 16 15:10 25:20 03:26 24:07 16:24 01:12 29:17 07:08 07:08



26 Aªynbw 3. }Kihm^qSº³

3.3

an±»m 2014
(South African Standard Time)

tInÈe±gw 1189 Iqwõw - ap\w, ap\hw}Iaw : 2014/03/14 07:30 PM, fIe±gw 1935 ^n²Kq\w - 1936 ttN}Xw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 17 Iq 16:10 Iq 10:20 Xq 03:27 a 24:06 ao 16:23 a 01:58 Xq 29:17 Xq 07:05 ua 07:05
2 18 17:11 25:11 03:27 24:11 16:22 02:44 29:17 07:01 07:01
3 19 18:11 ap 09:42 03:26 24:23 16:21 03:31 29:17 06:58 06:58
4 20 19:11 23:50 03:25 24:40 16:21 04:20 29:17 06:55 06:55
5 21 20:11 ua 07:30 03:23 25:03 16:20 05:08 29:17 06:52 06:52
6 22 21:11 20:42 03:20 25:31 16:20 05:58 29:17 06:49 06:49
7 23 22:11 C 03:29 03:17 26:03 16:20 06:49 29:17 06:46 06:46
8 24 23:11 15:55 03:13 26:40 16:20 07:40 29:16 06:42 06:42
9 25 24:11 28:05 03:07 27:21 16:21 08:31 29:15 06:39 06:39
10 26 25:11 ao 10:04 03:02 28:06 16:21 09:24 29:15 06:36 06:36
11 27 26:11 21:57 02:55 28:54 16:22 10:17 29:14 06:33 06:33
12 28 27:11 I± 03:49 02:48 29:46 16:23 11:11 29:13 06:30 06:30
13 29 28:11 15:43 02:39 Iq 00:41 16:24 12:05 29:12 06:26 06:26
14 30 29:11 27:42 02:30 01:38 16:26 13:00 29:11 06:23 06:23
15 1 ap 00:11 No 09:49 02:21 02:39 16:27 13:55 29:10 06:20 06:20
16 2 01:11 22:04 02:10 03:42 16:29 14:51 29:09 06:17 06:17
17 3 02:10 I 04:29 01:59 04:47 16:31 15:48 29:07 06:14 06:14
18 4 03:10 17:05 01:47 05:55 16:33 16:45 29:06 06:11 06:11
19 5 04:10 29:53 01:34 07:05 16:35 17:42 29:04 06:07 06:07
20 6 05:09 Xq 12:53 01:21 08:17 16:38 18:40 29:03 06:04 06:04
21 7 06:09 26:05 01:06 09:31 16:41 19:39 29:01 06:01 06:01
22 8 07:09 es 09:30 00:52 10:47 16:43 20:37 28:59 05:58 05:58
23 9 08:08 23:09 00:36 12:05 16:47 21:36 28:57 05:55 05:55
24 10 09:08 [ 07:02 00:20 13:25 16:50 22:36 28:55 05:51 05:51
25 11 10:07 21:08 00:03 14:46 16:53 23:36 28:53 05:48 05:48
26 12 11:07 a 05:28 I 29:45 16:09 16:57 24:36 28:51 05:45 05:45
27 13 12:06 19:57 29:27 17:33 17:01 25:37 28:48 05:42 05:42
28 14 13:05 Iq 04:32 29:08 18:59 17:05 26:38 28:46 05:39 05:39
29 15 14:05 19:06 28:49 20:27 17:09 27:39 28:44 05:36 05:36
30 16 15:04 ap 03:34 28:29 21:56 17:13 28:41 28:41 05:32 05:32
31 17 16:03 17:48 28:09 23:27 17:18 29:43 28:38 05:29 05:29
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3.4

G}]o² 2014
(South African Standard Time)

tInÈe±gw 1189 ap\w - uaSw, uaShw}Iaw : 2014/04/14 03:59 AM, fIe±gw 1936 ttN}Xw - ttefnJw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 18 ap 17:03 ua 01:45 I 27:48 Iq 24:59 ao 17:22 Iq 00:45 Xq 28:36 Xq 05:26 ua 05:26
2 19 18:02 15:19 27:27 26:32 17:27 01:47 28:33 05:23 05:23
3 20 19:01 28:31 27:06 28:07 17:32 02:50 28:30 05:20 05:20
4 21 20:00 C 11:20 26:44 29:44 17:37 03:53 28:27 05:16 05:16
5 22 20:59 23:50 26:22 ap 01:22 17:43 04:57 28:24 05:13 05:13
6 23 21:58 ao 06:04 25:59 03:01 17:48 06:00 28:21 05:10 05:10
7 24 22:57 18:06 25:37 04:42 17:54 07:04 28:18 05:07 05:07
8 25 23:56 I± 00:02 25:14 06:24 17:59 08:08 28:14 05:04 05:04
9 26 24:55 11:56 24:51 08:08 18:05 09:12 28:11 05:01 05:01
10 27 25:54 23:50 24:28 09:53 18:12 10:17 28:08 04:57 04:57
11 28 26:53 No 05:51 24:05 11:40 18:18 11:21 28:04 04:54 04:54
12 29 27:52 18:01 23:42 13:28 18:24 12:26 28:01 04:51 04:51
13 30 28:51 I 00:23 23:19 15:18 18:31 13:31 27:57 04:48 04:48
14 1 29:50 13:00 22:56 17:09 18:38 14:37 27:53 04:45 04:45
15 2 ua 00:49 25:53 22:33 19:02 18:44 15:42 27:50 04:42 04:42
16 3 01:47 Xq 09:03 22:10 20:56 18:51 16:48 27:46 04:38 04:38
17 4 02:46 22:28 21:48 22:52 18:58 17:54 27:42 04:35 04:35
18 5 03:45 es 06:07 21:26 24:50 19:06 19:00 27:38 04:32 04:32
19 6 04:43 19:57 21:04 26:49 19:13 20:06 27:34 04:29 04:29
20 7 05:42 [ 03:56 20:43 28:49 19:21 21:12 27:30 04:26 04:26
21 8 06:40 18:01 20:22 ua 00:51 19:28 22:18 27:26 04:22 04:22
22 9 07:39 a 02:10 20:01 02:54 19:36 23:25 27:22 04:19 04:19
23 10 08:38 16:22 19:41 04:58 19:44 24:32 27:18 04:16 04:16
24 11 09:36 Iq 00:34 19:22 07:04 19:52 25:39 27:14 04:13 04:13
25 12 10:35 14:44 19:03 09:10 20:00 26:46 27:10 04:10 04:10
26 13 11:33 28:50 18:44 11:18 20:09 27:53 27:06 04:07 04:07
27 14 12:31 ap 12:49 18:26 13:26 20:17 29:00 27:01 04:03 04:03
28 15 13:30 26:37 18:09 15:35 20:26 ap 00:08 26:57 04:00 04:00
29 16 14:28 ua 10:12 17:52 17:44 20:34 01:15 26:53 03:57 03:57
30 17 15:26 23:30 17:36 19:53 20:43 02:23 26:48 03:54 03:54



28 Aªynbw 3. }Kihm^qSº³

3.5

tabm 2014
(South African Standard Time)

tInÈe±gw 1189 uaSw - CSew, CSehw}Iaw : 2014/05/15 12:51 AM, fIe±gw 1936 ttefnJw - uPygmTw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 18 ua 16:25 C 06:31 I 17:21 ua 22:01 ao 20:52 ap 03:31 Xq 26:44 Xq 03:51 ua 03:51
2 19 17:23 19:15 17:06 24:10 21:01 04:39 26:40 03:47 03:47
3 20 18:21 ao 01:43 16:52 26:17 21:10 05:47 26:35 03:44 03:44
4 21 19:19 13:57 16:39 28:23 21:20 06:55 26:31 03:41 03:41
5 22 20:17 26:01 16:27 C 00:28 21:29 08:03 26:26 03:38 03:38
6 23 21:16 I± 07:58 16:15 02:31 21:38 09:11 26:22 03:35 03:35
7 24 22:14 19:51 16:05 04:32 21:48 10:20 26:17 03:32 03:32
8 25 23:12 No 01:46 15:55 06:31 21:58 11:28 26:13 03:28 03:28
9 26 24:10 13:46 15:45 08:28 22:08 12:37 26:08 03:25 03:25
10 27 25:08 25:57 15:37 10:21 22:17 13:46 26:04 03:22 03:22
11 28 26:06 I 08:22 15:29 12:12 22:27 14:54 25:59 03:19 03:19
12 29 27:04 21:05 15:22 14:00 22:37 16:03 25:55 03:16 03:16
13 30 28:02 Xq 04:10 15:16 15:45 22:48 17:12 25:50 03:12 03:12
14 31 29:00 17:37 15:11 17:26 22:58 18:21 25:46 03:09 03:09
15 1 29:57 es 01:25 15:07 19:05 23:08 19:30 25:42 03:06 03:06
16 2 C 00:55 15:31 15:03 20:39 23:19 20:39 25:37 03:03 03:03
17 3 01:53 29:51 15:00 22:11 23:29 21:49 25:33 03:00 03:00
18 4 02:51 [ 14:17 14:58 23:39 23:40 22:58 25:28 02:57 02:57
19 5 03:49 28:45 14:57 25:03 23:51 24:07 25:24 02:53 02:53
20 6 04:47 a 13:10 14:57 26:23 24:01 25:17 25:19 02:50 02:50
21 7 05:44 27:27 14:57 27:40 24:12 26:27 25:15 02:47 02:47
22 8 06:42 Iq 11:35 14:58 28:54 24:23 27:36 25:11 02:44 02:44
23 9 07:40 25:31 15:00 ao 00:03 24:34 28:46 25:06 02:41 02:41
24 10 08:37 ap 09:17 15:02 01:09 24:45 29:56 25:02 02:38 02:38
25 11 09:35 22:50 15:06 02:10 24:57 ua 01:05 24:58 02:34 02:34
26 12 10:33 ua 06:12 15:10 03:08 25:08 02:15 24:53 02:31 02:31
27 13 11:30 19:21 15:14 04:02 25:19 03:25 24:49 02:28 02:28
28 14 12:28 C 02:18 15:20 04:51 25:31 04:35 24:45 02:25 02:25
29 15 13:25 15:02 15:26 05:36 25:42 05:45 24:41 02:22 02:22
30 16 14:23 27:34 15:33 06:17 25:54 06:55 24:37 02:18 02:18
31 17 15:21 ao 09:55 15:41 06:54 26:05 08:05 24:33 02:15 02:15



3.6. Pr® 29

3.6

Pr® 2014
(South African Standard Time)

tInÈe±gw 1189 CSew - aoYq\w, aoYq\hw}Iaw : 2014/06/15 07:26 AM, fIe±gw 1936 uPygmTw - BgnVw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 18 C 16:18 ao 22:05 I 15:49 ao 07:27 ao 26:17 ua 09:16 Xq 24:29 Xq 02:12 ua 02:12
2 19 17:16 I± 04:06 15:58 07:54 26:29 10:26 24:25 02:09 02:09
3 20 18:13 16:02 16:07 08:18 26:41 11:36 24:21 02:06 02:06
4 21 19:11 27:54 16:17 08:36 26:52 12:47 24:17 02:03 02:03
5 22 20:08 No 09:47 16:28 08:51 27:04 13:57 24:13 01:59 01:59
6 23 21:05 21:45 16:40 09:00 27:16 15:08 24:09 01:56 01:56
7 24 22:03 I 03:54 16:52 09:05 27:28 16:18 24:06 01:53 01:53
8 25 23:00 16:18 17:04 09:05 27:41 17:29 24:02 01:50 01:50
9 26 23:58 29:02 17:17 09:01 27:53 18:39 23:58 01:47 01:47
10 27 24:55 Xq 12:11 17:31 08:53 28:05 19:50 23:55 01:43 01:43
11 28 25:52 25:47 17:45 08:40 28:17 21:01 23:51 01:40 01:40
12 29 26:50 es 09:50 18:00 08:24 28:30 22:11 23:48 01:37 01:37
13 30 27:47 24:16 18:16 08:03 28:42 23:22 23:45 01:34 01:34
14 31 28:44 [ 08:58 18:32 07:40 28:54 24:33 23:41 01:31 01:31
15 1 29:42 23:51 18:48 07:13 29:07 25:44 23:38 01:28 01:28
16 2 ao 00:39 a 08:44 19:05 06:44 29:19 26:55 23:35 01:24 01:24
17 3 01:36 23:30 19:23 06:12 29:32 28:06 23:32 01:21 01:21
18 4 02:34 Iq 08:03 19:41 05:39 29:44 29:17 23:29 01:18 01:18
19 5 03:31 22:19 19:59 05:06 29:57 C 00:28 23:26 01:15 01:15
20 6 04:28 ap 06:14 20:18 04:31 I± 00:10 01:39 23:23 01:12 01:12
21 7 05:25 19:50 20:37 03:57 00:23 02:50 23:20 01:08 01:08
22 8 06:23 ua 03:08 20:57 03:24 00:35 04:02 23:18 01:05 01:05
23 9 07:20 16:11 21:18 02:52 00:48 05:13 23:15 01:02 01:02
24 10 08:17 29:00 21:38 02:21 01:01 06:24 23:13 00:59 00:59
25 11 09:14 C 11:37 21:59 01:53 01:14 07:36 23:10 00:56 00:56
26 12 10:12 24:04 22:21 01:28 01:27 08:47 23:08 00:53 00:53
27 13 11:09 ao 06:22 22:43 01:07 01:40 09:58 23:06 00:49 00:49
28 14 12:06 18:33 23:05 00:49 01:53 11:10 23:03 00:46 00:46
29 15 13:03 I± 00:36 23:28 00:35 02:06 12:21 23:01 00:43 00:43
30 16 14:01 12:33 23:51 00:25 02:19 13:33 22:59 00:40 00:40



30 Aªynbw 3. }Kihm^qSº³

3.7

Prttd 2014
(South African Standard Time)

tInÈe±gw 1189 aoYq\w - I±·SIw, I±·SIhw}Iaw : 2014/07/16 06:18 PM, fIe±gw 1936 BgnVw - }fneWw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 17 ao 14:58 I± 24:26 I 24:15 ao 00:20 I± 02:32 C 14:44 Xq 22:57 Xq 00:37 ua 00:37
2 18 15:55 No 06:17 24:39 00:19 02:45 15:56 22:55 00:34 00:34
3 19 16:52 18:08 25:03 00:23 02:58 17:08 22:54 00:30 00:30
4 20 17:49 I 00:05 25:28 00:32 03:11 18:19 22:52 00:27 00:27
5 21 18:47 12:11 25:53 00:47 03:24 19:31 22:51 00:24 00:24
6 22 19:44 24:32 26:18 01:06 03:37 20:43 22:49 00:21 00:21
7 23 20:41 Xq 07:13 26:44 01:30 03:50 21:55 22:48 00:18 00:18
8 24 21:38 20:21 27:10 01:59 04:04 23:07 22:46 00:14 00:14
9 25 22:35 es 03:57 27:36 02:34 04:17 24:19 22:45 00:11 00:11
10 26 23:33 18:03 28:03 03:13 04:30 25:31 22:44 00:08 00:08
11 27 24:30 [ 02:36 28:30 03:57 04:43 26:43 22:43 00:05 00:05
12 28 25:27 17:31 28:57 04:46 04:57 27:55 22:42 00:02 00:02
13 29 26:24 a 02:39 29:25 05:40 05:10 29:07 22:41 I 29:59 ap 29:59
14 30 27:21 17:51 29:53 06:39 05:23 ao 00:19 22:41 29:55 29:55
15 31 28:19 Iq 02:57 Xq 00:21 07:42 05:37 01:31 22:40 29:52 29:52
16 32 29:16 17:47 00:50 08:50 05:50 02:43 22:40 29:49 29:49
17 1 I± 00:13 ap 02:16 01:19 10:03 06:03 03:55 22:39 29:46 29:46
18 2 01:10 16:20 01:48 11:20 06:17 05:08 22:39 29:43 29:43
19 3 02:08 29:58 02:17 12:41 06:30 06:20 22:39 29:39 29:39
20 4 03:05 ua 13:13 02:47 14:07 06:43 07:32 22:38 29:36 29:36
21 5 04:02 26:06 03:16 15:37 06:57 08:45 22:38 29:33 29:33
22 6 04:59 C 08:43 03:47 17:12 07:10 09:57 22:38 29:30 29:30
23 7 05:57 21:07 04:17 18:50 07:23 11:10 22:39 29:27 29:27
24 8 06:54 ao 03:21 04:48 20:32 07:37 12:22 22:39 29:24 29:24
25 9 07:51 15:28 05:19 22:17 07:50 13:35 22:39 29:20 29:20
26 10 08:49 27:29 05:50 24:06 08:04 14:47 22:40 29:17 29:17
27 11 09:46 I± 09:26 06:21 25:58 08:17 16:00 22:40 29:14 29:14
28 12 10:43 21:19 06:53 27:52 08:30 17:12 22:41 29:11 29:11
29 13 11:41 No 03:11 07:25 29:49 08:44 18:25 22:42 29:08 29:08
30 14 12:38 15:02 07:57 I± 01:49 08:57 19:38 22:42 29:04 29:04
31 15 13:35 26:54 08:29 03:50 09:10 20:51 22:43 29:01 29:01



3.8. ¨K$m 31

3.8

¨K$m 2014
(South African Standard Time)

tInÈe±gw 1189 I±·SIw - 1190 Noºw, Noºhw}Iaw : 2014/08/17 02:42 AM, fIe±gw 1936 }fneWw - õn}Z]Zw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 16 I± 14:33 I 08:52 Xq 09:02 I± 05:52 I± 09:24 ao 22:04 Xq 22:44 I 28:58 ap 28:58
2 17 15:30 20:59 09:35 07:56 09:37 23:16 22:46 28:55 28:55
3 18 16:27 Xq 03:19 10:08 10:01 09:50 24:29 22:47 28:52 28:52
4 19 17:25 15:59 10:41 12:06 10:04 25:42 22:48 28:49 28:49
5 20 18:22 29:02 11:14 14:11 10:17 26:55 22:49 28:45 28:45
6 21 19:20 es 12:33 11:48 16:16 10:30 28:08 22:51 28:42 28:42
7 22 20:17 26:33 12:22 18:21 10:43 29:21 22:53 28:39 28:39
8 23 21:15 [ 11:01 12:56 20:25 10:57 I± 00:34 22:54 28:36 28:36
9 24 22:12 25:54 13:30 22:28 11:10 01:48 22:56 28:33 28:33
10 25 23:10 a 11:04 14:04 24:31 11:23 03:01 22:58 28:30 28:30
11 26 24:07 26:21 14:39 26:32 11:36 04:14 23:00 28:26 28:26
12 27 25:05 Iq 11:36 15:14 28:33 11:49 05:27 23:02 28:23 28:23
13 28 26:02 26:38 15:49 No 00:32 12:03 06:41 23:04 28:20 28:20
14 29 27:00 ap 11:19 16:24 02:30 12:16 07:54 23:06 28:17 28:17
15 30 27:58 25:34 16:59 04:26 12:29 09:07 23:09 28:14 28:14
16 31 28:55 ua 09:20 17:35 06:21 12:42 10:21 23:11 28:10 28:10
17 1 29:53 22:39 18:11 08:15 12:55 11:34 23:14 28:07 28:07
18 2 No 00:51 C 05:33 18:47 10:07 13:08 12:48 23:16 28:04 28:04
19 3 01:48 18:07 19:23 11:58 13:21 14:01 23:19 28:01 28:01
20 4 02:46 ao 00:25 19:59 13:48 13:34 15:15 23:22 27:58 27:58
21 5 03:44 12:32 20:35 15:36 13:47 16:28 23:25 27:55 27:55
22 6 04:42 24:32 21:12 17:23 14:00 17:42 23:28 27:51 27:51
23 7 05:39 I± 06:28 21:49 19:08 14:13 18:56 23:31 27:48 27:48
24 8 06:37 18:21 22:26 20:52 14:25 20:09 23:34 27:45 27:45
25 9 07:35 No 00:13 23:03 22:34 14:38 21:23 23:37 27:42 27:42
26 10 08:33 12:05 23:40 24:16 14:51 22:37 23:41 27:39 27:39
27 11 09:31 24:00 24:17 25:55 15:04 23:51 23:44 27:35 27:35
28 12 10:29 I 05:59 24:55 27:34 15:16 25:05 23:48 27:32 27:32
29 13 11:27 18:04 25:33 29:11 15:29 26:19 23:51 27:29 27:29
30 14 12:25 Xq 00:18 26:10 I 00:47 15:42 27:33 23:55 27:26 27:26
31 15 13:23 12:45 26:48 02:22 15:54 28:46 23:58 27:23 27:23



32 Aªynbw 3. }Kihm^qSº³

3.9

th]mÊw_± 2014
(South African Standard Time)

tInÈe±gw 1190 Noºw - IÁo, IÁohw}Iaw : 2014/09/17 02:38 AM, fIe±gw 1936 õn}Z]Zw - Bf|o\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 16 No 14:21 Xq 25:27 Xq 27:27 I 03:55 I± 16:07 No 00:00 Xq 24:02 I 27:20 ap 27:20
2 17 15:19 es 08:30 28:05 05:27 16:19 01:15 24:06 27:16 27:16
3 18 16:17 21:55 28:43 06:58 16:31 02:29 24:10 27:13 27:13
4 19 17:15 [ 05:46 29:22 08:27 16:44 03:43 24:14 27:10 27:10
5 20 18:13 20:01 es 00:01 09:55 16:56 04:57 24:18 27:07 27:07
6 21 19:11 a 04:40 00:40 11:22 17:08 06:11 24:23 27:04 27:04
7 22 20:09 19:37 01:19 12:48 17:21 07:25 24:27 27:00 27:00
8 23 21:08 Iq 04:44 01:58 14:12 17:33 08:39 24:31 26:57 26:57
9 24 22:06 19:53 02:37 15:34 17:45 09:54 24:36 26:54 26:54
10 25 23:04 ap 04:54 03:16 16:56 17:57 11:08 24:40 26:51 26:51
11 26 24:03 19:38 03:56 18:16 18:09 12:22 24:45 26:48 26:48
12 27 25:01 ua 03:59 04:36 19:34 18:21 13:37 24:49 26:45 26:45
13 28 25:59 17:53 05:15 20:51 18:33 14:51 24:54 26:41 26:41
14 29 26:58 C 01:19 05:55 22:07 18:44 16:05 24:59 26:38 26:38
15 30 27:56 14:19 06:35 23:20 18:56 17:20 25:04 26:35 26:35
16 31 28:55 26:56 07:16 24:32 19:08 18:34 25:09 26:32 26:32
17 1 29:53 ao 09:15 07:56 25:43 19:19 19:49 25:14 26:29 26:29
18 2 I 00:52 21:21 08:36 26:51 19:31 21:03 25:19 26:26 26:26
19 3 01:50 I± 03:19 09:17 27:57 19:42 22:18 25:24 26:22 26:22
20 4 02:49 15:12 09:58 29:01 19:54 23:32 25:29 26:19 26:19
21 5 03:47 27:03 10:38 Xq 00:03 20:05 24:47 25:34 26:16 26:16
22 6 04:46 No 08:56 11:19 01:02 20:16 26:02 25:40 26:13 26:13
23 7 05:45 20:52 12:00 01:59 20:27 27:16 25:45 26:10 26:10
24 8 06:43 I 02:54 12:42 02:52 20:38 28:31 25:50 26:06 26:06
25 9 07:42 15:04 13:23 03:43 20:49 29:46 25:56 26:03 26:03
26 10 08:41 27:22 14:04 04:31 21:00 I 01:00 26:01 26:00 26:00
27 11 09:40 Xq 09:52 14:46 05:14 21:11 02:15 26:07 25:57 25:57
28 12 10:39 22:34 15:27 05:54 21:22 03:30 26:13 25:54 25:54
29 13 11:38 es 05:29 16:09 06:30 21:32 04:45 26:18 25:51 25:51
30 14 12:36 18:40 16:51 07:01 21:43 05:59 26:24 25:47 25:47



3.10. HImuSn_± 33

3.10

HImuSn_± 2014
(South African Standard Time)

tInÈe±gw 1190 IÁo - Xqdnw, Xqdnhw}Iaw : 2014/10/17 02:36 PM, fIe±gw 1936 Bf|o\w - In±¿oIw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 15 I 13:35 [ 02:08 es 17:33 Xq 07:27 I± 21:53 I 07:14 Xq 26:30 I 25:44 ap 25:44
2 16 14:34 15:53 18:15 07:48 22:04 08:29 26:36 25:41 25:41
3 17 15:33 29:57 18:57 08:03 22:14 09:44 26:42 25:38 25:38
4 18 16:32 a 14:17 19:39 08:12 22:24 10:59 26:48 25:35 25:35
5 19 17:32 28:52 20:21 08:14 22:34 12:14 26:54 25:31 25:31
6 20 18:31 Iq 13:37 21:04 08:09 22:44 13:29 27:00 25:28 25:28
7 21 19:30 28:25 21:46 07:56 22:54 14:44 27:06 25:25 25:25
8 22 20:29 ap 13:09 22:29 07:36 23:04 15:59 27:12 25:22 25:22
9 23 21:28 27:43 23:12 07:07 23:14 17:13 27:18 25:19 25:19
10 24 22:28 ua 11:59 23:55 06:31 23:23 18:28 27:25 25:16 25:16
11 25 23:27 25:53 24:37 05:46 23:33 19:43 27:31 25:12 25:12
12 26 24:26 C 09:22 25:20 04:54 23:42 20:58 27:37 25:09 25:09
13 27 25:25 22:27 26:04 03:55 23:51 22:13 27:44 25:06 25:06
14 28 26:25 ao 05:09 26:47 02:51 24:01 23:29 27:50 25:03 25:03
15 29 27:24 17:31 27:30 01:41 24:10 24:44 27:57 25:00 25:00
16 30 28:24 29:40 28:13 00:29 24:18 25:59 28:03 24:56 24:56
17 31 29:23 I± 11:38 28:57 I 29:16 24:27 27:14 28:10 24:53 24:53
18 1 Xq 00:23 23:30 29:40 28:03 24:36 28:29 28:16 24:50 24:50
19 2 01:22 No 05:22 [ 00:24 26:54 24:44 29:44 28:23 24:47 24:47
20 3 02:22 17:15 01:08 25:50 24:53 Xq 00:59 28:29 24:44 24:44
21 4 03:22 29:15 01:52 24:54 25:01 02:14 28:36 24:41 24:41
22 5 04:21 I 11:25 02:35 24:06 25:09 03:29 28:43 24:37 24:37
23 6 05:21 23:46 03:19 23:28 25:17 04:44 28:50 24:34 24:34
24 7 06:21 Xq 06:22 04:03 23:01 25:25 06:00 28:56 24:31 24:31
25 8 07:20 19:12 04:48 22:45 25:33 07:15 29:03 24:28 24:28
26 9 08:20 es 02:17 05:32 22:41 25:41 08:30 29:10 24:25 24:25
27 10 09:20 15:36 06:16 22:48 25:48 09:45 29:17 24:22 24:22
28 11 10:20 29:08 07:00 23:05 25:56 11:00 29:24 24:18 24:18
29 12 11:20 [ 12:50 07:45 23:33 26:03 12:15 29:31 24:15 24:15
30 13 12:20 26:42 08:29 24:10 26:10 13:31 29:37 24:12 24:12
31 14 13:20 a 10:42 09:14 24:55 26:17 14:46 29:44 24:09 24:09



34 Aªynbw 3. }Kihm^qSº³

3.11

\ew_± 2014
(South African Standard Time)

tInÈe±gw 1190 Xqdnw - esLoIw, esLoIhw}Iaw : 2014/11/16 02:24 PM, fIe±gw 1936 In±¿oIw - an±\fp±gw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 15 Xq 14:20 a 24:50 [ 09:58 I 25:48 I± 26:24 Xq 16:01 Xq 29:51 I 24:06 ap 24:06
2 16 15:20 Iq 09:05 10:43 26:48 26:30 17:16 29:58 24:02 24:02
3 17 16:20 23:23 11:28 27:53 26:37 18:32 es 00:05 23:59 23:59
4 18 17:20 ap 07:43 12:13 29:04 26:43 19:47 00:12 23:56 23:56
5 19 18:20 22:00 12:58 Xq 00:19 26:49 21:02 00:19 23:53 23:53
6 20 19:20 ua 06:10 13:43 01:38 26:55 22:17 00:26 23:50 23:50
7 21 20:20 20:08 14:28 03:00 27:01 23:33 00:34 23:47 23:47
8 22 21:21 C 03:50 15:13 04:25 27:07 24:48 00:41 23:43 23:43
9 23 22:21 17:14 15:58 05:52 27:13 26:03 00:48 23:40 23:40
10 24 23:21 ao 00:17 16:43 07:21 27:18 27:18 00:55 23:37 23:37
11 25 24:21 13:00 17:29 08:51 27:23 28:34 01:02 23:34 23:34
12 26 25:22 25:25 18:14 10:23 27:28 29:49 01:09 23:31 23:31
13 27 26:22 I± 07:35 18:59 11:55 27:33 es 01:04 01:16 23:27 23:27
14 28 27:22 19:34 19:45 13:29 27:38 02:20 01:23 23:24 23:24
15 29 28:23 No 01:27 20:30 15:03 27:43 03:35 01:30 23:21 23:21
16 30 29:23 13:17 21:16 16:37 27:47 04:50 01:38 23:18 23:18
17 1 es 00:24 25:10 22:02 18:12 27:51 06:05 01:45 23:15 23:15
18 2 01:24 I 07:11 22:47 19:47 27:55 07:21 01:52 23:12 23:12
19 3 02:25 19:25 23:33 21:22 27:59 08:36 01:59 23:08 23:08
20 4 03:25 Xq 01:55 24:19 22:57 28:03 09:51 02:06 23:05 23:05
21 5 04:26 14:45 25:05 24:33 28:06 11:07 02:13 23:02 23:02
22 6 05:26 27:55 25:50 26:08 28:10 12:22 02:20 22:59 22:59
23 7 06:27 es 11:25 26:36 27:43 28:13 13:37 02:28 22:56 22:56
24 8 07:28 25:11 27:22 29:18 28:16 14:53 02:35 22:52 22:52
25 9 08:28 [ 09:11 28:08 es 00:54 28:19 16:08 02:42 22:49 22:49
26 10 09:29 23:20 28:55 02:29 28:21 17:23 02:49 22:46 22:46
27 11 10:30 a 07:32 29:41 04:04 28:24 18:38 02:56 22:43 22:43
28 12 11:30 21:45 a 00:27 05:38 28:26 19:54 03:03 22:40 22:40
29 13 12:31 Iq 05:54 01:13 07:13 28:28 21:09 03:10 22:37 22:37
30 14 13:32 20:00 01:59 08:48 28:30 22:24 03:17 22:33 22:33



3.12. Uohw_± 35

3.12

Uohw_± 2014
(South African Standard Time)

tInÈe±gw 1190 esLoIw - [\q, [\qhw}Iaw : 2014/12/16 05:03 AM, fIe±gw 1936 an±\fp±gw - ]vgw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo ceo N}À° IqP° _q[° Kqcq fq}I° f\o cniq uIXq

Cw. a .

1 15 es 14:33 ap 04:00 a 02:46 es 10:22 I± 28:32 es 23:40 es 03:24 I 22:30 ap 22:30
2 16 15:33 17:55 03:32 11:57 28:33 24:55 03:31 22:27 22:27
3 17 16:34 ua 01:43 04:18 13:31 28:34 26:10 03:38 22:24 22:24
4 18 17:35 15:24 05:05 15:06 28:35 27:26 03:46 22:21 22:21
5 19 18:36 28:56 05:51 16:40 28:36 28:41 03:53 22:18 22:18
6 20 19:37 C 12:17 06:37 18:14 28:37 29:56 03:59 22:14 22:14
7 21 20:38 25:25 07:24 19:48 28:37 [ 01:12 04:06 22:11 22:11
8 22 21:39 ao 08:17 08:10 21:23 28:38 02:27 04:13 22:08 22:08
9 23 22:40 20:55 08:57 22:57 28:38 03:42 04:20 22:05 22:05
10 24 23:41 I± 03:17 09:44 24:31 28:38 04:57 04:27 22:02 22:02
11 25 24:42 15:26 10:30 26:05 28:37 06:13 04:34 21:58 21:58
12 26 25:43 27:25 11:17 27:40 28:37 07:28 04:41 21:55 21:55
13 27 26:44 No 09:16 12:04 29:14 28:36 08:43 04:48 21:52 21:52
14 28 27:45 21:04 12:50 [ 00:49 28:35 09:59 04:55 21:49 21:49
15 29 28:46 I 02:55 13:37 02:23 28:34 11:14 05:01 21:46 21:46
16 1 29:47 14:55 14:24 03:58 28:33 12:29 05:08 21:43 21:43
17 2 [ 00:48 27:08 15:10 05:33 28:32 13:45 05:15 21:39 21:39
18 3 01:49 Xq 09:40 15:57 07:08 28:30 15:00 05:21 21:36 21:36
19 4 02:50 22:35 16:44 08:43 28:28 16:15 05:28 21:33 21:33
20 5 03:51 es 05:56 17:31 10:18 28:26 17:30 05:35 21:30 21:30
21 6 04:52 19:43 18:18 11:53 28:24 18:46 05:41 21:27 21:27
22 7 05:53 [ 03:53 19:05 13:29 28:21 20:01 05:48 21:23 21:23
23 8 06:54 18:20 19:51 15:05 28:19 21:16 05:54 21:20 21:20
24 9 07:55 a 02:57 20:38 16:40 28:16 22:31 06:01 21:17 21:17
25 10 08:56 17:38 21:25 18:16 28:13 23:47 06:07 21:14 21:14
26 11 09:58 Iq 02:14 22:12 19:52 28:09 25:02 06:13 21:11 21:11
27 12 10:59 16:41 22:59 21:28 28:06 26:17 06:20 21:08 21:08
28 13 12:00 ap 00:54 23:46 23:04 28:02 27:32 06:26 21:04 21:04
29 14 13:01 14:52 24:33 24:40 27:59 28:47 06:32 21:01 21:01
30 15 14:02 28:36 25:20 26:16 27:55 a 00:03 06:38 20:58 20:58
31 16 15:03 ua 12:06 26:07 27:52 27:51 01:18 06:45 20:55 20:55



36 Aªynbw 3. }Kihm^qSº³

3.13

2014
(South African Standard Time / )

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo bqln\hm t\]mSyr® 8ru½n Ab\nwfw

Cwupgm adbnjw

P\qeco
1 [\q 17 ap 14:55 Iq 09:04 [ 16:51 24◦ 03′ 25”
16 aIcw 3 15:12 09:30 17:22 24◦ 03′ 27”

t^}_qeco
1 aIcw 19 ap 15:41 Iq 10:03 [ 17:54 24◦ 03′ 29”
16 Iqwõw 4 16:18 10:36 18:20 24◦ 03′ 31”

an±»m
1 Iqwõw 17 ap 16:55 Iq 11:05 [ 18:40 24◦ 03′ 33”
16 ap\w 2 17:43 11:39 18:56 24◦ 03′ 35”

G}]o²
1 ap\w 18 ap 18:37 Iq 12:12 [ 19:07 24◦ 03′ 37”
16 uaSw 3 19:28 12:39 19:09 24◦ 03′ 39”

tabm
1 uaSw 18 ap 20:17 Iq 13:00 [ 19:05 24◦ 03′ 41”
16 CSew 2 21:02 13:16 18:55 24◦ 03′ 43”

Pr®
1 CSew 18 ap 21:43 Iq 13:24 [ 18:38 24◦ 03′ 46”
16 aoYq\w 2 22:13 13:25 18:18 24◦ 03′ 48”

Prttd
1 aoYq\w 17 ap 22:34 Iq 13:18 [ 17:56 24◦ 03′ 50”
16 aoYq\w 32 22:44 13:05 17:33 24◦ 03′ 52”

¨K$m
1 I±·SIw 16 ap 22:43 Iq 12:45 [ 17:11 24◦ 03′ 54”
16 I±·SIw 31 22:30 12:23 16:54 24◦ 03′ 56”

th]mÊw_±
1 Noºw 16 ap 22:07 Iq 11:57 [ 16:40 24◦ 03′ 58”
16 Noºw 31 21:37 11:33 16:34 24◦ 04′ 00”

HImuSn_±
1 IÁo 15 ap 21:03 Iq 11:11 [ 16:35 24◦ 04′ 02”
16 IÁo 30 20:26 10:54 16:42 24◦ 04′ 05”

\ew_±
1 Xqdnw 15 ap 19:50 Iq 10:42 [ 16:57 24◦ 04′ 07”
16 Xqdnw 30 19:21 10:38 17:17 24◦ 04′ 09”

Uohw_±
1 esLoIw 15 ap 19:00 Iq 10:42 [ 17:43 24◦ 04′ 11”
16 [\q 1 18:50 10:53 18:12 24◦ 04′ 13”



Aªynbw 4

dlº³

Place : Garsfontein, Pretoria, South Africa
Latitude : 25◦48′ S

Longitude : 28◦17′ E
Standard Time Zone : South African Standard Time ( 2.0 hours from UT)

XpbXo - Cw. : Cwupgm XpbXo

XpbXo - a. : adbnjw XpbXo
}]nuZfoI $n°uU±Um habw A±ªcn}Xo aqX² A±ªcn}Xo etcbqÉ dlºjqw

Ae Aehn\o·qÁ habeqw (aWo·r±:ao\o½m ) uN±¿oco·qÁq.

}]uXyI do]obodqÉ habº³ DZbdlt¿ hrNoÃo·qÁq.

Daylight savings timeA\qe±¿o·qÁIndbjeo²dlhabaº³DST-bo²¿-

tÁ tInSq¿oco·qÁq. FÁn², Hcq Zoeht¿ dlhabº³ tInSq¿oco·qÁXm

$n°uU±Um habw A±ªcn}Xo aqX² A±ªcn}Xo etcbnWm . AXqtIn¾m A±ª-

cn}Xobm·qw 1 A.M.-\qw CSbm·q dlw anlqÁqt¾¹o² AXq Xud Zoeh¿otd

Aehn\t¿ dlanbneqw tInSq¿oco·qI.
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38 Aªynbw 4. dlº³

4.1

P\qeco 2014
(South African Standard Time)

tInÈe±gw 1189 [\q - aIcw, aIchw}Iaw : 2014/01/14 09:38 AM, fIe±gw 1935 ]vgw - anLw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo

1 17 12:35A 2:13A 4:09A 6:23A 8:42A 10:56A 1:09P 3:26P 5:44P 7:48P 9:32P 11:03P
2 18 12:30A 2:09A 4:05A 6:19A 8:37A 10:52A 1:05P 3:22P 5:39P 7:44P 9:29P 10:59P
3 19 12:27A 2:04A 4:01A 6:15A 8:33A 10:48A 1:01P 3:18P 5:35P 7:40P 9:25P 10:55P
4 20 12:23A 2:00A 3:58A 6:12A 8:29A 10:44A 12:58P 3:14P 5:31P 7:36P 9:21P 10:51P
5 21 12:19A 1:57A 3:54A 6:07A 8:26A 10:40A 12:53P 3:10P 5:28P 7:32P 9:16P 10:47P
6 22 12:15A 1:53A 3:49A 6:03A 8:22A 10:36A 12:49P 3:06P 5:24P 7:29P 9:13P 10:44P
7 23 12:11A 1:49A 3:45A 5:59A 8:17A 10:32A 12:45P 3:02P 5:19P 7:24P 9:09P 10:39P
8 24 12:07A 1:44A 3:42A 5:56A 8:14A 10:29A 12:42P 2:59P 5:15P 7:20P 9:05P 10:35P
9 25 12:03A 1:41A 3:38A 5:52A 8:10A 10:24A 12:38P 2:55P 5:12P 7:16P 9:01P 10:31P
10 26 12:00A 1:37A 3:34A 5:48A 8:06A 10:20A 12:33P 2:50P 5:08P 7:13P 8:57P 10:28P 11:56P

Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw

11 27 1:33A 3:29A 5:44A 8:02A 10:16A 12:29P 2:46P 5:04P 7:09P 8:53P 10:24P 11:51P
12 28 1:29A 3:26A 5:40A 7:58A 10:13A 12:26P 2:43P 4:59P 7:04P 8:49P 10:19P 11:47P
13 29 1:25A 3:22A 5:36A 7:54A 10:09A 12:22P 2:39P 4:56P 7:00P 8:45P 10:15P 11:44P
14 1 1:21A 3:18A 5:32A 7:50A 10:04A 12:18P 2:35P 4:52P 6:57P 8:42P 10:12P 11:40P
15 2 1:17A 3:14A 5:29A 7:46A 10:00A 12:14P 2:30P 4:48P 6:53P 8:37P 10:08P 11:36P
16 3 1:14A 3:10A 5:24A 7:43A 9:57A 12:10P 2:27P 4:44P 6:49P 8:33P 10:04P 11:31P
17 4 1:10A 3:06A 5:20A 7:38A 9:53A 12:06P 2:23P 4:40P 6:45P 8:29P 9:59P 11:28P
18 5 1:05A 3:02A 5:16A 7:34A 9:49A 12:02P 2:19P 4:36P 6:41P 8:26P 9:56P 11:24P
19 6 1:01A 2:59A 5:13A 7:30A 9:44A 11:59A 2:15P 4:32P 6:37P 8:22P 9:52P 11:20P
20 7 12:58A 2:55A 5:09A 7:27A 9:41A 11:54A 2:12P 4:29P 6:33P 8:17P 9:48P 11:16P
21 8 12:54A 2:51A 5:04A 7:23A 9:37A 11:50A 2:07P 4:25P 6:29P 8:14P 9:44P 11:12P
22 9 12:50A 2:46A 5:00A 7:19A 9:33A 11:46A 2:03P 4:21P 6:26P 8:10P 9:41P 11:08P
23 10 12:46A 2:43A 4:57A 7:14A 9:29A 11:43A 1:59P 4:16P 6:21P 8:06P 9:36P 11:04P
24 11 12:42A 2:39A 4:53A 7:11A 9:26A 11:39A 1:56P 4:13P 6:17P 8:02P 9:32P 11:00P
25 12 12:38A 2:35A 4:49A 7:07A 9:21A 11:35A 1:52P 4:09P 6:14P 7:59P 9:29P 10:57P
26 13 12:34A 2:31A 4:44A 7:03A 9:17A 11:30A 1:47P 4:05P 6:10P 7:54P 9:25P 10:53P
27 14 12:30A 2:27A 4:41A 6:59A 9:14A 11:27A 1:44P 4:01P 6:06P 7:50P 9:21P 10:48P
28 15 12:27A 2:23A 4:37A 6:55A 9:10A 11:23A 1:40P 3:57P 6:01P 7:46P 9:16P 10:44P
29 16 12:22A 2:19A 4:33A 6:51A 9:06A 11:19A 1:36P 3:53P 5:58P 7:43P 9:13P 10:41P
30 17 12:18A 2:15A 4:29A 6:47A 9:01A 11:15A 1:32P 3:49P 5:54P 7:39P 9:09P 10:37P
31 18 12:14A 2:12A 4:25A 6:44A 8:58A 11:11A 1:28P 3:45P 5:50P 7:34P 9:05P 10:33P



4.2. t^}_qeco 39

4.2

t^}_qeco 2014
(South African Standard Time)

tInÈe±gw 1189 aIcw - Iqwõw, Iqwõhw}Iaw : 2014/02/12 10:37 PM, fIe±gw 1935 anLw - ^n²Kq\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw

1 19 12:11A 2:07A 4:21A 6:40A 8:54A 11:07A 1:24P 3:42P 5:46P 7:30P 9:01P 10:29P
2 20 12:07A 2:03A 4:17A 6:35A 8:50A 11:03A 1:20P 3:37P 5:42P 7:27P 8:57P 10:25P
3 21 12:02A 1:59A 4:14A 6:31A 8:46A 10:59A 1:16P 3:33P 5:38P 7:23P 8:53P 10:21P 11:59P

esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo .

4 22 1:56A 4:10A 6:28A 8:42A 10:56A 1:13P 3:29P 5:34P 7:19P 8:49P 10:17P 11:55P
5 23 1:52A 4:05A 6:24A 8:38A 10:51A 1:08P 3:26P 5:30P 7:14P 8:45P 10:14P 11:51P
6 24 1:47A 4:01A 6:20A 8:34A 10:47A 1:04P 3:22P 5:27P 7:11P 8:42P 10:09P 11:47P
7 25 1:44A 3:58A 6:15A 8:30A 10:44A 1:00P 3:17P 5:22P 7:07P 8:37P 10:05P 11:43P
8 26 1:40A 3:54A 6:12A 8:27A 10:40A 12:57P 3:14P 5:18P 7:03P 8:33P 10:01P 11:39P
9 27 1:36A 3:50A 6:08A 8:22A 10:36A 12:53P 3:10P 5:14P 6:59P 8:29P 9:58P 11:35P
10 28 1:32A 3:46A 6:04A 8:18A 10:31A 12:48P 3:06P 5:11P 6:55P 8:26P 9:54P 11:31P
11 29 1:28A 3:42A 6:00A 8:14A 10:28A 12:44P 3:02P 5:07P 6:51P 8:22P 9:49P 11:28P
12 30 1:24A 3:38A 5:56A 8:11A 10:24A 12:41P 2:58P 5:02P 6:47P 8:17P 9:45P 11:23P
13 1 1:20A 3:34A 5:52A 8:07A 10:20A 12:37P 2:54P 4:59P 6:44P 8:14P 9:42P 11:19P
14 2 1:16A 3:30A 5:48A 8:02A 10:16A 12:33P 2:50P 4:55P 6:40P 8:10P 9:38P 11:15P
15 3 1:13A 3:27A 5:44A 7:59A 10:12A 12:29P 2:46P 4:51P 6:35P 8:06P 9:34P 11:12P
16 4 1:08A 3:22A 5:41A 7:55A 10:08A 12:25P 2:43P 4:47P 6:31P 8:02P 9:29P 11:08P
17 5 1:04A 3:18A 5:36A 7:51A 10:04A 12:21P 2:38P 4:43P 6:28P 7:58P 9:26P 11:03P
18 6 1:00A 3:14A 5:32A 7:47A 10:00A 12:17P 2:34P 4:39P 6:24P 7:54P 9:22P 10:59P
19 7 12:57A 3:11A 5:29A 7:43A 9:57A 12:14P 2:30P 4:35P 6:20P 7:50P 9:18P 10:56P
20 8 12:53A 3:07A 5:25A 7:39A 9:52A 12:10P 2:27P 4:31P 6:15P 7:46P 9:14P 10:52P
21 9 12:49A 3:02A 5:21A 7:35A 9:48A 12:05P 2:23P 4:28P 6:12P 7:43P 9:10P 10:48P
22 10 12:45A 2:59A 5:17A 7:31A 9:44A 12:01P 2:19P 4:24P 6:08P 7:38P 9:06P 10:44P
23 11 12:41A 2:55A 5:13A 7:28A 9:41A 11:58A 2:14P 4:19P 6:04P 7:34P 9:02P 10:40P
24 12 12:37A 2:51A 5:09A 7:24A 9:37A 11:54A 2:11P 4:15P 6:00P 7:30P 8:59P 10:36P
25 13 12:33A 2:47A 5:05A 7:19A 9:33A 11:50A 2:07P 4:12P 5:57P 7:27P 8:55P 10:32P
26 14 12:30A 2:43A 5:01A 7:15A 9:29A 11:45A 2:03P 4:08P 5:52P 7:23P 8:50P 10:29P
27 15 12:25A 2:39A 4:58A 7:12A 9:25A 11:42A 1:59P 4:04P 5:48P 7:19P 8:46P 10:25P
28 16 12:21A 2:35A 4:53A 7:08A 9:21A 11:38A 1:55P 3:59P 5:44P 7:14P 8:43P 10:20P



40 Aªynbw 4. dlº³

4.3

an±»m 2014
(South African Standard Time)

tInÈe±gw 1189 Iqwõw - ap\w, ap\hw}Iaw : 2014/03/14 07:30 PM, fIe±gw 1935 ^n²Kq\w - 1936 ttN}Xw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo .

1 17 12:17A 2:31A 4:49A 7:04A 9:17A 11:34A 1:51P 3:56P 5:41P 7:11P 8:39P 10:16P
2 18 12:14A 2:28A 4:45A 6:59A 9:14A 11:30A 1:47P 3:52P 5:37P 7:07P 8:35P 10:13P
3 19 12:10A 2:23A 4:42A 6:56A 9:09A 11:26A 1:44P 3:48P 5:32P 7:03P 8:31P 10:09P
4 20 12:05A 2:19A 4:38A 6:52A 9:05A 11:22A 1:40P 3:44P 5:29P 6:59P 8:27P 10:05P
5 21 12:01A 2:15A 4:33A 6:48A 9:01A 11:18A 1:35P 3:40P 5:25P 6:55P 8:23P 10:00P 11:58P

[\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q

6 22 2:12A 4:29A 6:44A 8:58A 11:14A 1:31P 3:36P 5:21P 6:51P 8:19P 9:57P 11:54P
7 23 2:08A 4:26A 6:40A 8:54A 11:11A 1:28P 3:32P 5:17P 6:47P 8:15P 9:53P 11:50P
8 24 2:03A 4:22A 6:36A 8:49A 11:06A 1:24P 3:29P 5:13P 6:44P 8:12P 9:49P 11:45P
9 25 1:59A 4:18A 6:32A 8:45A 11:02A 1:20P 3:25P 5:09P 6:40P 8:07P 9:45P 11:42P
10 26 1:56A 4:14A 6:29A 8:42A 10:59A 1:15P 3:20P 5:05P 6:35P 8:03P 9:41P 11:38P
11 27 1:52A 4:10A 6:25A 8:38A 10:55A 1:12P 3:16P 5:01P 6:31P 7:59P 9:37P 11:34P
12 28 1:48A 4:06A 6:20A 8:34A 10:51A 1:08P 3:13P 4:58P 6:28P 7:56P 9:33P 11:30P
13 29 1:44A 4:02A 6:16A 8:29A 10:46A 1:04P 3:09P 4:53P 6:24P 7:52P 9:29P 11:26P
14 30 1:40A 3:59A 6:13A 8:26A 10:43A 1:00P 3:05P 4:49P 6:20P 7:47P 9:26P 11:22P
15 1 1:36A 3:54A 6:09A 8:22A 10:39A 12:56P 3:00P 4:45P 6:15P 7:44P 9:21P 11:18P
16 2 1:32A 3:50A 6:05A 8:18A 10:35A 12:52P 2:57P 4:42P 6:12P 7:40P 9:17P 11:14P
17 3 1:29A 3:46A 6:00A 8:14A 10:31A 12:48P 2:53P 4:38P 6:08P 7:36P 9:14P 11:11P
18 4 1:25A 3:43A 5:57A 8:10A 10:27A 12:44P 2:49P 4:33P 6:04P 7:32P 9:10P 11:06P
19 5 1:20A 3:39A 5:53A 8:06A 10:23A 12:41P 2:45P 4:29P 6:00P 7:28P 9:06P 11:02P
20 6 1:16A 3:34A 5:49A 8:02A 10:19A 12:36P 2:41P 4:26P 5:56P 7:24P 9:01P 10:59P
21 7 1:13A 3:30A 5:45A 7:59A 10:15A 12:32P 2:37P 4:22P 5:52P 7:20P 8:58P 10:55P
22 8 1:09A 3:27A 5:41A 7:55A 10:12A 12:29P 2:33P 4:18P 5:48P 7:16P 8:54P 10:51P
23 9 1:05A 3:23A 5:37A 7:50A 10:08A 12:25P 2:29P 4:14P 5:44P 7:13P 8:50P 10:47P
24 10 1:00A 3:19A 5:33A 7:46A 10:03A 12:21P 2:26P 4:10P 5:41P 7:08P 8:46P 10:43P
25 11 12:57A 3:15A 5:29A 7:43A 9:59A 12:17P 2:22P 4:06P 5:36P 7:04P 8:43P 10:39P
26 12 12:53A 3:11A 5:26A 7:39A 9:56A 12:13P 2:17P 4:02P 5:32P 7:00P 8:38P 10:35P
27 13 12:49A 3:07A 5:22A 7:35A 9:52A 12:09P 2:14P 3:59P 5:29P 6:57P 8:34P 10:31P
28 14 12:45A 3:03A 5:17A 7:31A 9:48A 12:05P 2:10P 3:55P 5:25P 6:53P 8:30P 10:28P
29 15 12:41A 2:59A 5:14A 7:27A 9:44A 12:01P 2:06P 3:50P 5:21P 6:48P 8:27P 10:23P
30 16 12:37A 2:56A 5:10A 7:23A 9:40A 11:58A 2:02P 3:46P 5:17P 6:44P 8:23P 10:19P
31 17 12:33A 2:51A 5:06A 7:19A 9:36A 11:53A 1:58P 3:43P 5:13P 6:41P 8:18P 10:15P



4.4. G}]o² 41

4.4

G}]o² 2014
(South African Standard Time)

tInÈe±gw 1189 ap\w - uaSw, uaShw}Iaw : 2014/04/14 03:59 AM, fIe±gw 1936 ttN}Xw - ttefnJw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
[\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q

1 18 12:30A 2:47A 5:02A 7:15A 9:32A 11:49A 1:54P 3:39P 5:09P 6:37P 8:14P 10:12P
2 19 12:26A 2:44A 4:58A 7:12A 9:29A 11:45A 1:50P 3:35P 5:05P 6:33P 8:11P 10:08P
3 20 12:21A 2:40A 4:54A 7:07A 9:24A 11:42A 1:46P 3:30P 5:01P 6:29P 8:07P 10:03P
4 21 12:17A 2:36A 4:50A 7:03A 9:20A 11:38A 1:43P 3:27P 4:58P 6:25P 8:03P 9:59P
5 22 12:14A 2:31A 4:46A 6:59A 9:16A 11:33A 1:38P 3:23P 4:53P 6:21P 7:59P 9:56P
6 23 12:10A 2:28A 4:43A 6:56A 9:13A 11:29A 1:34P 3:19P 4:49P 6:17P 7:55P 9:52P
7 24 12:06A 2:24A 4:38A 6:52A 9:09A 11:26A 1:30P 3:15P 4:45P 6:14P 7:51P 9:48P
8 25 12:01A 2:20A 4:34A 6:47A 9:04A 11:22A 1:27P 3:11P 4:42P 6:10P 7:47P 9:44P 11:58P

aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw

9 26 2:16A 4:30A 6:44A 9:00A 11:18A 1:23P 3:07P 4:38P 6:05P 7:44P 9:40P 11:54P
10 27 2:12A 4:27A 6:40A 8:57A 11:14A 1:18P 3:03P 4:33P 6:01P 7:39P 9:36P 11:50P
11 28 2:08A 4:23A 6:36A 8:53A 11:10A 1:14P 2:59P 4:29P 5:58P 7:35P 9:32P 11:46P
12 29 2:04A 4:18A 6:32A 8:49A 11:06A 1:11P 2:56P 4:26P 5:54P 7:31P 9:29P 11:43P
13 30 2:00A 4:14A 6:28A 8:44A 11:02A 1:07P 2:51P 4:22P 5:50P 7:28P 9:24P 11:38P
14 1 1:57A 4:11A 6:24A 8:41A 10:59A 1:03P 2:47P 4:18P 5:45P 7:24P 9:20P 11:34P
15 2 1:52A 4:07A 6:20A 8:37A 10:54A 12:59P 2:44P 4:14P 5:42P 7:19P 9:16P 11:30P
16 3 1:48A 4:03A 6:16A 8:33A 10:50A 12:55P 2:40P 4:10P 5:38P 7:15P 9:13P 11:27P
17 4 1:44A 3:59A 6:13A 8:29A 10:46A 12:51P 2:36P 4:06P 5:34P 7:12P 9:09P 11:23P
18 5 1:41A 3:55A 6:08A 8:25A 10:43A 12:47P 2:31P 4:02P 5:30P 7:08P 9:04P 11:18P
19 6 1:37A 3:51A 6:04A 8:21A 10:39A 12:44P 2:28P 3:59P 5:26P 7:04P 9:00P 11:15P
20 7 1:32A 3:47A 6:00A 8:17A 10:34A 12:39P 2:24P 3:54P 5:22P 6:59P 8:57P 11:11P
21 8 1:29A 3:44A 5:57A 8:14A 10:30A 12:35P 2:20P 3:50P 5:18P 6:56P 8:53P 11:07P
22 9 1:25A 3:39A 5:53A 8:10A 10:27A 12:31P 2:16P 3:46P 5:14P 6:52P 8:49P 11:03P
23 10 1:21A 3:35A 5:48A 8:06A 10:23A 12:28P 2:12P 3:43P 5:11P 6:48P 8:45P 10:59P
24 11 1:17A 3:31A 5:44A 8:01A 10:19A 12:24P 2:08P 3:39P 5:06P 6:44P 8:41P 10:55P
25 12 1:14A 3:28A 5:41A 7:58A 10:14A 12:20P 2:04P 3:34P 5:02P 6:41P 8:37P 10:51P
26 13 1:09A 3:24A 5:37A 7:54A 10:11A 12:15P 2:00P 3:30P 4:59P 6:36P 8:33P 10:47P
27 14 1:05A 3:19A 5:33A 7:50A 10:07A 12:12P 1:57P 3:27P 4:55P 6:32P 8:29P 10:44P
28 15 1:01A 3:15A 5:29A 7:46A 10:03A 12:08P 1:52P 3:23P 4:51P 6:29P 8:26P 10:39P
29 16 12:58A 3:12A 5:25A 7:42A 9:59A 12:04P 1:48P 3:19P 4:46P 6:25P 8:21P 10:35P
30 17 12:54A 3:08A 5:21A 7:38A 9:56A 12:00P 1:44P 3:15P 4:43P 6:21P 8:17P 10:31P



42 Aªynbw 4. dlº³

4.5

tabm 2014
(South African Standard Time)

tInÈe±gw 1189 uaSw - CSew, CSehw}Iaw : 2014/05/15 12:51 AM, fIe±gw 1936 ttefnJw - uPygmTw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw

1 18 12:49A 3:04A 5:17A 7:34A 9:51A 11:56A 1:41P 3:11P 4:39P 6:16P 8:14P 10:28P
2 19 12:45A 3:00A 5:14A 7:30A 9:47A 11:52A 1:37P 3:07P 4:35P 6:13P 8:10P 10:24P
3 20 12:42A 2:56A 5:10A 7:27A 9:44A 11:48A 1:33P 3:03P 4:31P 6:09P 8:06P 10:19P
4 21 12:38A 2:52A 5:05A 7:22A 9:40A 11:44A 1:29P 2:59P 4:28P 6:05P 8:01P 10:15P
5 22 12:34A 2:48A 5:01A 7:18A 9:36A 11:41A 1:25P 2:56P 4:23P 6:01P 7:58P 10:12P
6 23 12:30A 2:44A 4:58A 7:14A 9:31A 11:36A 1:21P 2:51P 4:19P 5:57P 7:54P 10:08P
7 24 12:26A 2:41A 4:54A 7:11A 9:28A 11:32A 1:17P 2:47P 4:15P 5:53P 7:50P 10:04P
8 25 12:22A 2:36A 4:50A 7:07A 9:24A 11:29A 1:14P 2:44P 4:12P 5:49P 7:46P 9:59P
9 26 12:18A 2:32A 4:45A 7:02A 9:20A 11:25A 1:09P 2:40P 4:08P 5:45P 7:42P 9:56P
10 27 12:14A 2:29A 4:42A 6:59A 9:16A 11:21A 1:05P 2:36P 4:03P 5:42P 7:38P 9:52P
11 28 12:10A 2:25A 4:38A 6:55A 9:12A 11:16A 1:01P 2:31P 3:59P 5:37P 7:34P 9:48P
12 29 12:06A 2:21A 4:34A 6:51A 9:08A 11:13A 12:58P 2:28P 3:56P 5:33P 7:30P 9:44P
13 30 12:02A 2:16A 4:30A 6:47A 9:04A 11:09A 12:54P 2:24P 3:52P 5:29P 7:27P 9:40P 11:59P

Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw

14 31 2:13A 4:26A 6:43A 9:00A 11:05A 12:49P 2:20P 3:48P 5:26P 7:22P 9:36P 11:55P
15 1 2:09A 4:22A 6:39A 8:57A 11:01A 12:45P 2:16P 3:44P 5:22P 7:18P 9:32P 11:50P
16 2 2:05A 4:18A 6:35A 8:52A 10:57A 12:42P 2:12P 3:40P 5:17P 7:14P 9:29P 11:46P
17 3 2:01A 4:14A 6:31A 8:48A 10:53A 12:38P 2:08P 3:36P 5:14P 7:11P 9:25P 11:43P
18 4 1:57A 4:11A 6:28A 8:44A 10:49A 12:34P 2:04P 3:32P 5:10P 7:07P 9:21P 11:39P
19 5 1:53A 4:06A 6:23A 8:41A 10:45A 12:29P 2:00P 3:29P 5:06P 7:02P 9:16P 11:35P
20 6 1:49A 4:02A 6:19A 8:37A 10:42A 12:26P 1:57P 3:24P 5:02P 6:59P 9:13P 11:30P
21 7 1:45A 3:59A 6:15A 8:32A 10:37A 12:22P 1:52P 3:20P 4:58P 6:55P 9:09P 11:27P
22 8 1:42A 3:55A 6:12A 8:29A 10:33A 12:18P 1:48P 3:16P 4:54P 6:51P 9:05P 11:23P
23 9 1:37A 3:51A 6:08A 8:25A 10:29A 12:14P 1:44P 3:13P 4:50P 6:47P 9:01P 11:19P
24 10 1:33A 3:46A 6:04A 8:21A 10:26A 12:10P 1:41P 3:09P 4:46P 6:43P 8:57P 11:15P
25 11 1:29A 3:43A 5:59A 8:17A 10:22A 12:06P 1:37P 3:04P 4:43P 6:39P 8:53P 11:12P
26 12 1:26A 3:39A 5:56A 8:13A 10:18A 12:02P 1:32P 3:00P 4:38P 6:35P 8:49P 11:07P
27 13 1:22A 3:35A 5:52A 8:09A 10:14A 11:59A 1:29P 2:57P 4:34P 6:31P 8:45P 11:03P
28 14 1:17A 3:31A 5:48A 8:05A 10:10A 11:55A 1:25P 2:53P 4:30P 6:28P 8:42P 10:59P
29 15 1:14A 3:27A 5:44A 8:01A 10:06A 11:50A 1:21P 2:49P 4:27P 6:24P 8:37P 10:56P
30 16 1:10A 3:23A 5:40A 7:58A 10:02A 11:46A 1:17P 2:44P 4:23P 6:19P 8:33P 10:52P
31 17 1:06A 3:19A 5:36A 7:54A 9:59A 11:43A 1:14P 2:41P 4:19P 6:15P 8:29P 10:47P



4.6. Pr® 43

4.6

Pr® 2014
(South African Standard Time)

tInÈe±gw 1189 CSew - aoYq\w, aoYq\hw}Iaw : 2014/06/15 07:26 AM, fIe±gw 1936 uPygmTw - BgnVw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw

1 18 1:02A 3:15A 5:32A 7:49A 9:54A 11:39A 1:09P 2:37P 4:14P 6:12P 8:26P 10:44P
2 19 12:59A 3:12A 5:29A 7:45A 9:50A 11:35A 1:05P 2:33P 4:11P 6:08P 8:22P 10:40P
3 20 12:54A 3:08A 5:25A 7:42A 9:46A 11:31A 1:01P 2:29P 4:07P 6:04P 8:17P 10:36P
4 21 12:50A 3:03A 5:20A 7:38A 9:43A 11:27A 12:58P 2:26P 4:03P 5:59P 8:14P 10:32P
5 22 12:46A 2:59A 5:16A 7:34A 9:39A 11:23A 12:54P 2:21P 3:59P 5:56P 8:10P 10:28P
6 23 12:43A 2:56A 5:13A 7:29A 9:34A 11:19A 12:49P 2:17P 3:55P 5:52P 8:06P 10:24P
7 24 12:39A 2:52A 5:09A 7:26A 9:30A 11:15A 12:45P 2:14P 3:51P 5:48P 8:02P 10:20P
8 25 12:34A 2:48A 5:05A 7:22A 9:27A 11:12A 12:42P 2:10P 3:47P 5:44P 7:58P 10:16P
9 26 12:30A 2:44A 5:00A 7:18A 9:23A 11:07A 12:38P 2:06P 3:44P 5:40P 7:54P 10:13P
10 27 12:27A 2:40A 4:57A 7:14A 9:19A 11:03A 12:34P 2:01P 3:40P 5:36P 7:50P 10:08P
11 28 12:23A 2:36A 4:53A 7:10A 9:14A 10:59A 12:29P 1:58P 3:35P 5:32P 7:46P 10:04P
12 29 12:19A 2:32A 4:49A 7:06A 9:11A 10:56A 12:26P 1:54P 3:31P 5:29P 7:43P 10:00P
13 30 12:14A 2:29A 4:45A 7:02A 9:07A 10:52A 12:22P 1:50P 3:28P 5:25P 7:38P 9:57P
14 31 12:11A 2:24A 4:41A 6:59A 9:03A 10:47A 12:18P 1:46P 3:24P 5:20P 7:34P 9:53P
15 1 12:07A 2:20A 4:37A 6:55A 8:59A 10:44A 12:14P 1:42P 3:20P 5:16P 7:30P 9:48P
16 2 12:03A 2:16A 4:33A 6:50A 8:55A 10:40A 12:10P 1:38P 3:15P 5:13P 7:27P 9:44P
17 3 12:00A 2:13A 4:29A 6:46A 8:51A 10:36A 12:06P 1:34P 3:12P 5:09P 7:23P 9:41P 11:55P

ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w

18 4 2:09A 4:26A 6:43A 8:47A 10:32A 12:02P 1:30P 3:08P 5:05P 7:19P 9:37P 11:51P
19 5 2:04A 4:21A 6:39A 8:44A 10:28A 11:59A 1:27P 3:04P 5:00P 7:14P 9:33P 11:47P
20 6 2:00A 4:17A 6:35A 8:40A 10:24A 11:55A 1:22P 3:00P 4:57P 7:11P 9:29P 11:44P
21 7 1:57A 4:14A 6:30A 8:35A 10:20A 11:50A 1:18P 2:56P 4:53P 7:07P 9:25P 11:40P
22 8 1:53A 4:10A 6:27A 8:31A 10:16A 11:46A 1:14P 2:52P 4:49P 7:03P 9:21P 11:35P
23 9 1:49A 4:06A 6:23A 8:28A 10:13A 11:43A 1:11P 2:48P 4:45P 6:59P 9:17P 11:31P
24 10 1:44A 4:01A 6:19A 8:24A 10:08A 11:39A 1:07P 2:44P 4:41P 6:55P 9:14P 11:28P
25 11 1:41A 3:58A 6:15A 8:20A 10:04A 11:35A 1:02P 2:41P 4:37P 6:51P 9:09P 11:24P
26 12 1:37A 3:54A 6:11A 8:15A 10:00A 11:30A 12:59P 2:36P 4:33P 6:47P 9:05P 11:20P
27 13 1:33A 3:50A 6:07A 8:12A 9:57A 11:27A 12:55P 2:32P 4:29P 6:44P 9:01P 11:15P
28 14 1:29A 3:46A 6:03A 8:08A 9:53A 11:23A 12:51P 2:29P 4:26P 6:40P 8:58P 11:12P
29 15 1:25A 3:43A 5:59A 8:04A 9:48A 11:19A 12:47P 2:25P 4:22P 6:35P 8:54P 11:08P
30 16 1:21A 3:38A 5:56A 8:00A 9:44A 11:15A 12:43P 2:21P 4:17P 6:31P 8:50P 11:04P



44 Aªynbw 4. dlº³

4.7

Prttd 2014
(South African Standard Time)

tInÈe±gw 1189 aoYq\w - I±·SIw, I±·SIhw}Iaw : 2014/07/16 06:18 PM, fIe±gw 1936 BgnVw - }fneWw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
ap\w uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w

1 17 1:17A 3:34A 5:52A 7:57A 9:41A 11:11A 12:39P 2:17P 4:14P 6:28P 8:45P 11:00P
2 18 1:14A 3:30A 5:47A 7:52A 9:37A 11:07A 12:35P 2:13P 4:10P 6:24P 8:42P 10:57P
3 19 1:10A 3:27A 5:44A 7:48A 9:33A 11:03A 12:31P 2:09P 4:06P 6:20P 8:38P 10:52P
4 20 1:06A 3:23A 5:40A 7:44A 9:29A 10:59A 12:28P 2:05P 4:02P 6:15P 8:34P 10:48P
5 21 1:01A 3:18A 5:36A 7:41A 9:25A 10:56A 12:23P 2:01P 3:58P 6:12P 8:30P 10:44P
6 22 12:58A 3:14A 5:32A 7:37A 9:21A 10:52A 12:19P 1:58P 3:54P 6:08P 8:26P 10:41P
7 23 12:54A 3:11A 5:28A 7:32A 9:17A 10:47A 12:15P 1:53P 3:50P 6:04P 8:22P 10:37P
8 24 12:50A 3:07A 5:24A 7:29A 9:14A 10:44A 12:12P 1:49P 3:46P 6:00P 8:18P 10:32P
9 25 12:46A 3:03A 5:20A 7:25A 9:10A 10:40A 12:08P 1:45P 3:43P 5:56P 8:14P 10:29P
10 26 12:42A 2:59A 5:16A 7:21A 9:05A 10:36A 12:04P 1:42P 3:38P 5:52P 8:11P 10:25P
11 27 12:38A 2:55A 5:13A 7:17A 9:01A 10:32A 11:59A 1:38P 3:34P 5:48P 8:06P 10:21P
12 28 12:34A 2:51A 5:08A 7:13A 8:58A 10:28A 11:56A 1:33P 3:30P 5:44P 8:02P 10:17P
13 29 12:30A 2:47A 5:04A 7:09A 8:54A 10:24A 11:52A 1:29P 3:27P 5:41P 7:59P 10:13P
14 30 12:27A 2:44A 5:00A 7:05A 8:50A 10:20A 11:48A 1:26P 3:23P 5:36P 7:55P 10:09P
15 31 12:22A 2:39A 4:57A 7:01A 8:45A 10:16A 11:44A 1:22P 3:18P 5:32P 7:51P 10:05P
16 32 12:18A 2:35A 4:53A 6:58A 8:42A 10:13A 11:40A 1:18P 3:14P 5:29P 7:46P 10:01P
17 1 12:14A 2:31A 4:48A 6:53A 8:38A 10:08A 11:36A 1:14P 3:11P 5:25P 7:43P 9:58P
18 2 12:11A 2:28A 4:44A 6:49A 8:34A 10:04A 11:32A 1:10P 3:07P 5:21P 7:39P 9:53P
19 3 12:07A 2:24A 4:41A 6:45A 8:30A 10:00A 11:29A 1:06P 3:03P 5:17P 7:35P 9:49P
20 4 12:02A 2:19A 4:37A 6:42A 8:26A 9:57A 11:25A 1:02P 2:59P 5:13P 7:31P 9:45P 11:59P

uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw

21 5 2:15A 4:33A 6:38A 8:22A 9:53A 11:20A 12:59P 2:55P 5:09P 7:27P 9:42P 11:55P
22 6 2:12A 4:29A 6:33A 8:18A 9:48A 11:16A 12:54P 2:51P 5:05P 7:23P 9:38P 11:51P
23 7 2:08A 4:25A 6:29A 8:14A 9:44A 11:13A 12:50P 2:47P 5:01P 7:19P 9:33P 11:47P
24 8 2:04A 4:21A 6:26A 8:11A 9:41A 11:09A 12:46P 2:44P 4:58P 7:15P 9:29P 11:43P
25 9 1:59A 4:17A 6:22A 8:06A 9:37A 11:05A 12:43P 2:39P 4:53P 7:12P 9:26P 11:39P
26 10 1:56A 4:14A 6:18A 8:02A 9:33A 11:00A 12:39P 2:35P 4:49P 7:07P 9:22P 11:35P
27 11 1:52A 4:09A 6:14A 7:59A 9:29A 10:57A 12:34P 2:31P 4:45P 7:03P 9:18P 11:31P
28 12 1:48A 4:05A 6:10A 7:55A 9:25A 10:53A 12:30P 2:28P 4:42P 6:59P 9:14P 11:28P
29 13 1:44A 4:01A 6:06A 7:51A 9:21A 10:49A 12:27P 2:24P 4:38P 6:56P 9:10P 11:23P
30 14 1:41A 3:58A 6:02A 7:46A 9:17A 10:45A 12:23P 2:20P 4:33P 6:52P 9:06P 11:19P
31 15 1:36A 3:54A 5:59A 7:43A 9:14A 10:41A 12:19P 2:15P 4:29P 6:48P 9:02P 11:15P



4.8. ¨K$m 45

4.8

¨K$m 2014
(South African Standard Time)

tInÈe±gw 1189 I±·SIw - 1190 Noºw, Noºhw}Iaw : 2014/08/17 02:42 AM, fIe±gw 1936 }fneWw - õn}Z]Zw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
uaSw CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw

1 16 1:32A 3:50A 5:55A 7:39A 9:09A 10:37A 12:15P 2:12P 4:26P 6:44P 8:59P 11:12P
2 17 1:29A 3:45A 5:50A 7:35A 9:05A 10:33A 12:11P 2:08P 4:22P 6:40P 8:55P 11:08P
3 18 1:25A 3:42A 5:46A 7:31A 9:01A 10:29A 12:07P 2:04P 4:18P 6:36P 8:50P 11:04P
4 19 1:21A 3:38A 5:43A 7:28A 8:58A 10:26A 12:03P 2:00P 4:14P 6:32P 8:46P 10:59P
5 20 1:16A 3:34A 5:39A 7:23A 8:54A 10:21A 11:59A 1:56P 4:10P 6:29P 8:43P 10:56P
6 21 1:13A 3:30A 5:35A 7:19A 8:50A 10:17A 11:56A 1:52P 4:06P 6:24P 8:39P 10:52P
7 22 1:09A 3:26A 5:30A 7:15A 8:45A 10:14A 11:51A 1:48P 4:02P 6:20P 8:35P 10:48P
8 23 1:05A 3:22A 5:27A 7:12A 8:42A 10:10A 11:47A 1:44P 3:59P 6:16P 8:30P 10:44P
9 24 1:01A 3:18A 5:23A 7:08A 8:38A 10:06A 11:44A 1:41P 3:54P 6:13P 8:27P 10:40P
10 25 12:57A 3:14A 5:19A 7:03A 8:34A 10:02A 11:40A 1:36P 3:50P 6:09P 8:23P 10:36P
11 26 12:53A 3:11A 5:15A 6:59A 8:30A 9:58A 11:36A 1:32P 3:46P 6:04P 8:19P 10:32P
12 27 12:49A 3:06A 5:11A 6:56A 8:26A 9:54A 11:31A 1:29P 3:43P 6:00P 8:15P 10:29P
13 28 12:45A 3:02A 5:07A 6:52A 8:22A 9:50A 11:28A 1:25P 3:39P 5:57P 8:11P 10:25P
14 29 12:42A 2:59A 5:03A 6:48A 8:18A 9:46A 11:24A 1:21P 3:34P 5:53P 8:07P 10:20P
15 30 12:37A 2:55A 4:59A 6:44A 8:14A 9:43A 11:20A 1:16P 3:30P 5:49P 8:03P 10:16P
16 31 12:33A 2:51A 4:56A 6:40A 8:11A 9:38A 11:16A 1:13P 3:27P 5:44P 7:59P 10:13P
17 1 12:30A 2:46A 4:51A 6:36A 8:06A 9:34A 11:12A 1:09P 3:23P 5:41P 7:56P 10:09P
18 2 12:26A 2:43A 4:47A 6:32A 8:02A 9:30A 11:08A 1:05P 3:19P 5:37P 7:51P 10:05P
19 3 12:22A 2:39A 4:44A 6:29A 7:59A 9:27A 11:04A 1:01P 3:15P 5:33P 7:47P 10:00P
20 4 12:17A 2:35A 4:40A 6:24A 7:55A 9:23A 11:00A 12:57P 3:11P 5:29P 7:44P 9:57P
21 5 12:14A 2:31A 4:36A 6:20A 7:51A 9:18A 10:57A 12:53P 3:07P 5:25P 7:40P 9:53P
22 6 12:10A 2:27A 4:31A 6:16A 7:46A 9:14A 10:52A 12:49P 3:03P 5:21P 7:36P 9:49P
23 7 12:06A 2:23A 4:28A 6:13A 7:43A 9:11A 10:48A 12:45P 2:59P 5:17P 7:31P 9:45P
24 8 12:02A 2:19A 4:24A 6:09A 7:39A 9:07A 10:44A 12:42P 2:56P 5:14P 7:28P 9:41P 11:58P

CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew

25 9 2:15A 4:20A 6:04A 7:35A 9:03A 10:41A 12:37P 2:51P 5:10P 7:24P 9:37P 11:54P
26 10 2:12A 4:16A 6:00A 7:31A 8:59A 10:37A 12:33P 2:47P 5:05P 7:20P 9:33P 11:50P
27 11 2:07A 4:12A 5:57A 7:27A 8:55A 10:32A 12:29P 2:44P 5:01P 7:16P 9:29P 11:46P
28 12 2:03A 4:08A 5:53A 7:23A 8:51A 10:29A 12:26P 2:40P 4:58P 7:12P 9:26P 11:43P
29 13 1:59A 4:04A 5:49A 7:19A 8:47A 10:25A 12:22P 2:36P 4:54P 7:08P 9:21P 11:39P
30 14 1:56A 4:00A 5:44A 7:15A 8:44A 10:21A 12:18P 2:31P 4:50P 7:04P 9:17P 11:34P
31 15 1:52A 3:57A 5:41A 7:12A 8:39A 10:17A 12:14P 2:28P 4:46P 7:00P 9:14P 11:30P



46 Aªynbw 4. dlº³

4.9

th]mÊw_± 2014
(South African Standard Time)

tInÈe±gw 1190 Noºw - IÁo, IÁohw}Iaw : 2014/09/17 02:38 AM, fIe±gw 1936 õn}Z]Zw - Bf|o\w

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
CSew aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew

1 16 1:48A 3:53A 5:37A 7:07A 8:35A 10:14A 12:10P 2:24P 4:42P 6:57P 9:10P 11:27P
2 17 1:44A 3:48A 5:33A 7:03A 8:31A 10:09A 12:06P 2:20P 4:38P 6:53P 9:06P 11:23P
3 18 1:40A 3:44A 5:29A 6:59A 8:28A 10:05A 12:02P 2:16P 4:34P 6:48P 9:01P 11:19P
4 19 1:36A 3:41A 5:25A 6:56A 8:24A 10:01A 11:59A 2:12P 4:30P 6:44P 8:58P 11:14P
5 20 1:32A 3:37A 5:21A 6:52A 8:19A 9:58A 11:54A 2:08P 4:27P 6:41P 8:54P 11:11P
6 21 1:29A 3:33A 5:17A 6:48A 8:15A 9:54A 11:50A 2:04P 4:22P 6:37P 8:50P 11:07P
7 22 1:24A 3:29A 5:14A 6:44A 8:12A 9:49A 11:46A 2:00P 4:18P 6:33P 8:46P 11:03P
8 23 1:20A 3:25A 5:10A 6:40A 8:08A 9:45A 11:43A 1:57P 4:14P 6:29P 8:43P 10:59P
9 24 1:16A 3:21A 5:06A 6:36A 8:04A 9:42A 11:39A 1:52P 4:11P 6:25P 8:38P 10:55P
10 25 1:13A 3:17A 5:01A 6:32A 8:00A 9:38A 11:34A 1:48P 4:07P 6:21P 8:34P 10:51P
11 26 1:09A 3:14A 4:58A 6:29A 7:56A 9:34A 11:30A 1:44P 4:02P 6:17P 8:30P 10:47P
12 27 1:04A 3:09A 4:54A 6:24A 7:52A 9:29A 11:27A 1:41P 3:59P 6:14P 8:27P 10:44P
13 28 1:00A 3:05A 4:50A 6:20A 7:48A 9:26A 11:23A 1:37P 3:55P 6:09P 8:23P 10:40P
14 29 12:57A 3:01A 4:46A 6:16A 7:44A 9:22A 11:19A 1:32P 3:51P 6:05P 8:18P 10:35P
15 30 12:53A 2:58A 4:42A 6:13A 7:41A 9:18A 11:14A 1:29P 3:47P 6:01P 8:14P 10:31P
16 31 12:49A 2:54A 4:38A 6:09A 7:36A 9:14A 11:11A 1:25P 3:43P 5:58P 8:11P 10:28P
17 1 12:45A 2:49A 4:34A 6:04A 7:32A 9:10A 11:07A 1:21P 3:39P 5:54P 8:07P 10:24P
18 2 12:41A 2:45A 4:30A 6:00A 7:29A 9:06A 11:03A 1:17P 3:35P 5:49P 8:03P 10:20P
19 3 12:37A 2:42A 4:27A 5:57A 7:25A 9:02A 10:59A 1:14P 3:31P 5:45P 7:59P 10:15P
20 4 12:33A 2:38A 4:22A 5:53A 7:21A 8:59A 10:55A 1:09P 3:28P 5:42P 7:55P 10:12P
21 5 12:30A 2:34A 4:18A 5:49A 7:16A 8:55A 10:51A 1:05P 3:23P 5:38P 7:51P 10:08P
22 6 12:25A 2:29A 4:14A 5:44A 7:13A 8:50A 10:47A 1:01P 3:19P 5:34P 7:47P 10:04P
23 7 12:21A 2:26A 4:11A 5:41A 7:09A 8:46A 10:44A 12:58P 3:15P 5:29P 7:44P 10:00P
24 8 12:17A 2:22A 4:07A 5:37A 7:05A 8:43A 10:40A 12:54P 3:12P 5:26P 7:39P 9:56P
25 9 12:14A 2:18A 4:02A 5:33A 7:01A 8:39A 10:35A 12:49P 3:08P 5:22P 7:35P 9:52P
26 10 12:10A 2:14A 3:59A 5:29A 6:57A 8:35A 10:31A 12:45P 3:03P 5:18P 7:31P 9:48P
27 11 12:05A 2:10A 3:55A 5:25A 6:53A 8:30A 10:28A 12:42P 2:59P 5:14P 7:28P 9:44P
28 12 12:01A 2:06A 3:51A 5:21A 6:49A 8:27A 10:24A 12:38P 2:56P 5:10P 7:24P 9:41P 11:58P

aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq .

29 13 2:02A 3:47A 5:17A 6:45A 8:23A 10:20A 12:34P 2:52P 5:06P 7:19P 9:37P 11:54P
30 14 1:59A 3:43A 5:14A 6:42A 8:19A 10:15A 12:29P 2:48P 5:02P 7:15P 9:32P 11:50P



4.10. HImuSn_± 47

4.10

HImuSn_± 2014
(South African Standard Time)

tInÈe±gw 1190 IÁo - Xqdnw, Xqdnhw}Iaw : 2014/10/17 02:36 PM, fIe±gw 1936 Bf|o\w - In±¿oIw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
aoYq . I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq .

1 15 1:55A 3:39A 5:10A 6:37A 8:15A 10:12A 12:26P 2:44P 4:59P 7:12P 9:29P 11:45P
2 16 1:51A 3:35A 5:05A 6:33A 8:11A 10:08A 12:22P 2:40P 4:55P 7:08P 9:25P 11:42P
3 17 1:46A 3:31A 5:01A 6:29A 8:07A 10:04A 12:18P 2:36P 4:50P 7:04P 9:21P 11:38P
4 18 1:43A 3:28A 4:58A 6:26A 8:03A 10:00A 12:14P 2:32P 4:46P 6:59P 9:17P 11:34P
5 19 1:39A 3:23A 4:54A 6:22A 7:59A 9:57A 12:10P 2:29P 4:43P 6:56P 9:13P 11:30P
6 20 1:35A 3:19A 4:50A 6:17A 7:56A 9:52A 12:06P 2:25P 4:39P 6:52P 9:09P 11:27P
7 21 1:31A 3:15A 4:45A 6:14A 7:52A 9:48A 12:02P 2:20P 4:35P 6:48P 9:05P 11:22P
8 22 1:27A 3:12A 4:42A 6:10A 7:47A 9:44A 11:59A 2:16P 4:31P 6:44P 9:01P 11:18P
9 23 1:23A 3:08A 4:38A 6:06A 7:44A 9:41A 11:55A 2:13P 4:27P 6:41P 8:58P 11:14P
10 24 1:19A 3:04A 4:34A 6:02A 7:40A 9:37A 11:50A 2:09P 4:23P 6:36P 8:53P 11:11P
11 25 1:15A 2:59A 4:30A 5:58A 7:36A 9:32A 11:46A 2:05P 4:19P 6:32P 8:49P 11:07P
12 26 1:12A 2:56A 4:27A 5:54A 7:32A 9:29A 11:43A 2:00P 4:15P 6:29P 8:45P 11:02P
13 27 1:07A 2:52A 4:22A 5:50A 7:28A 9:25A 11:39A 1:57P 4:12P 6:25P 8:42P 10:59P
14 28 1:03A 2:48A 4:18A 5:46A 7:24A 9:21A 11:35A 1:53P 4:07P 6:21P 8:38P 10:55P
15 29 12:59A 2:44A 4:14A 5:43A 7:20A 9:17A 11:30A 1:49P 4:03P 6:16P 8:33P 10:51P
16 30 12:56A 2:40A 4:11A 5:39A 7:16A 9:13A 11:27A 1:45P 3:59P 6:13P 8:29P 10:47P
17 31 12:52A 2:36A 4:07A 5:34A 7:13A 9:09A 11:23A 1:41P 3:56P 6:09P 8:26P 10:43P
18 1 12:47A 2:32A 4:02A 5:30A 7:08A 9:05A 11:19A 1:37P 3:52P 6:05P 8:22P 10:39P
19 2 12:44A 2:29A 3:59A 5:27A 7:04A 9:01A 11:15A 1:33P 3:47P 6:01P 8:18P 10:35P
20 3 12:40A 2:25A 3:55A 5:23A 7:00A 8:58A 11:11A 1:29P 3:44P 5:57P 8:14P 10:31P
21 4 12:36A 2:20A 3:51A 5:19A 6:57A 8:53A 11:07A 1:26P 3:40P 5:53P 8:10P 10:28P
22 5 12:32A 2:16A 3:47A 5:14A 6:53A 8:49A 11:03A 1:21P 3:36P 5:49P 8:06P 10:23P
23 6 12:28A 2:13A 3:43A 5:11A 6:48A 8:45A 10:59A 1:17P 3:32P 5:45P 8:02P 10:19P
24 7 12:24A 2:09A 3:39A 5:07A 6:44A 8:42A 10:56A 1:14P 3:28P 5:42P 7:59P 10:15P
25 8 12:20A 2:05A 3:35A 5:03A 6:41A 8:38A 10:52A 1:10P 3:24P 5:37P 7:54P 10:12P
26 9 12:16A 2:00A 3:31A 4:59A 6:37A 8:33A 10:47A 1:06P 3:20P 5:33P 7:50P 10:08P
27 10 12:13A 1:57A 3:28A 4:55A 6:33A 8:29A 10:44A 1:01P 3:16P 5:29P 7:46P 10:03P
28 11 12:08A 1:53A 3:23A 4:51A 6:29A 8:26A 10:40A 12:58P 3:13P 5:26P 7:43P 9:59P
29 12 12:04A 1:49A 3:19A 4:47A 6:25A 8:22A 10:36A 12:54P 3:08P 5:22P 7:39P 9:56P
30 13 12:00A 1:45A 3:15A 4:44A 6:21A 8:18A 10:32A 12:50P 3:04P 5:17P 7:35P 9:52P 11:57P

I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·.

31 14 1:41A 3:12A 4:40A 6:17A 8:14A 10:28A 12:46P 3:00P 5:14P 7:30P 9:48P 11:53P



48 Aªynbw 4. dlº³

4.11

\ew_± 2014
(South African Standard Time)

tInÈe±gw 1190 Xqdnw - esLoIw, esLoIhw}Iaw : 2014/11/16 02:24 PM, fIe±gw 1936 In±¿oIw - an±\fp±gw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
I±·. Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·.

1 15 1:37A 3:08A 4:35A 6:14A 8:10A 10:24A 12:43P 2:57P 5:10P 7:27P 9:44P 11:48P
2 16 1:33A 3:03A 4:31A 6:09A 8:06A 10:20A 12:38P 2:53P 5:06P 7:23P 9:40P 11:45P
3 17 1:29A 2:59A 4:28A 6:05A 8:02A 10:16A 12:34P 2:48P 5:02P 7:19P 9:36P 11:41P
4 18 1:26A 2:56A 4:24A 6:01A 7:59A 10:13A 12:30P 2:44P 4:58P 7:15P 9:32P 11:37P
5 19 1:21A 2:52A 4:20A 5:58A 7:55A 10:08A 12:27P 2:41P 4:54P 7:11P 9:29P 11:33P
6 20 1:17A 2:48A 4:15A 5:54A 7:50A 10:04A 12:23P 2:37P 4:50P 7:07P 9:25P 11:29P
7 21 1:14A 2:44A 4:12A 5:50A 7:46A 10:00A 12:18P 2:33P 4:46P 7:03P 9:20P 11:25P
8 22 1:10A 2:40A 4:08A 5:45A 7:43A 9:57A 12:14P 2:29P 4:43P 6:59P 9:16P 11:21P
9 23 1:06A 2:36A 4:04A 5:42A 7:39A 9:53A 12:11P 2:25P 4:39P 6:56P 9:13P 11:17P
10 24 1:02A 2:32A 4:00A 5:38A 7:35A 9:48A 12:07P 2:21P 4:34P 6:51P 9:09P 11:14P
11 25 12:58A 2:29A 3:56A 5:34A 7:30A 9:44A 12:03P 2:17P 4:30P 6:47P 9:05P 11:10P
12 26 12:54A 2:25A 3:52A 5:30A 7:27A 9:41A 11:59A 2:14P 4:27P 6:44P 9:00P 11:05P
13 27 12:50A 2:20A 3:48A 5:26A 7:23A 9:37A 11:55A 2:10P 4:23P 6:40P 8:57P 11:01P
14 28 12:46A 2:16A 3:45A 5:22A 7:19A 9:33A 11:51A 2:05P 4:19P 6:36P 8:53P 10:58P
15 29 12:43A 2:13A 3:41A 5:18A 7:15A 9:29A 11:47A 2:01P 4:14P 6:31P 8:49P 10:54P
16 30 12:38A 2:09A 3:37A 5:14A 7:11A 9:25A 11:44A 1:58P 4:11P 6:28P 8:45P 10:50P
17 1 12:34A 2:05A 3:32A 5:11A 7:07A 9:21A 11:39A 1:54P 4:07P 6:24P 8:41P 10:45P
18 2 12:30A 2:00A 3:29A 5:06A 7:03A 9:17A 11:35A 1:50P 4:03P 6:20P 8:37P 10:42P
19 3 12:27A 1:57A 3:25A 5:02A 6:59A 9:14A 11:31A 1:45P 3:59P 6:16P 8:33P 10:38P
20 4 12:23A 1:53A 3:21A 4:59A 6:56A 9:09A 11:28A 1:42P 3:55P 6:12P 8:29P 10:34P
21 5 12:18A 1:49A 3:17A 4:55A 6:51A 9:05A 11:24A 1:38P 3:51P 6:08P 8:26P 10:30P
22 6 12:14A 1:45A 3:13A 4:51A 6:47A 9:01A 11:19A 1:34P 3:47P 6:04P 8:21P 10:26P
23 7 12:11A 1:41A 3:09A 4:46A 6:44A 8:58A 11:15A 1:30P 3:44P 6:00P 8:17P 10:22P
24 8 12:07A 1:37A 3:05A 4:43A 6:40A 8:54A 11:12A 1:26P 3:40P 5:57P 8:14P 10:18P
25 9 12:03A 1:33A 3:01A 4:39A 6:36A 8:50A 11:08A 1:22P 3:35P 5:52P 8:10P 10:14P 11:59P

Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw

26 10 1:29A 2:58A 4:35A 6:31A 8:45A 11:04A 1:18P 3:31P 5:48P 8:06P 10:11P 11:55P
27 11 1:26A 2:53A 4:31A 6:28A 8:42A 10:59A 1:14P 3:28P 5:44P 8:01P 10:06P 11:51P
28 12 1:21A 2:49A 4:27A 6:24A 8:38A 10:56A 1:11P 3:24P 5:41P 7:58P 10:02P 11:47P
29 13 1:17A 2:45A 4:23A 6:20A 8:34A 10:52A 1:06P 3:20P 5:37P 7:54P 9:59P 11:44P
30 14 1:14A 2:42A 4:19A 6:16A 8:30A 10:48A 1:02P 3:15P 5:32P 7:50P 9:55P 11:39P



4.12. Uohw_± 49

4.12

Uohw_± 2014
(South African Standard Time)

tInÈe±gw 1190 esLoIw - [\q, [\qhw}Iaw : 2014/12/16 05:03 AM, fIe±gw 1936 an±\fp±gw - ]vgw

Ùdw: Garsfontein, Pretoria, South Africa. A¸nwfw: 25◦48′ S. ucJnwfw: 28◦17′ E.
XpbXo dlºjqw XpcqÁ habºjqw

Cw. a . 1 2 3 4 5 6 7 8 9 10 11 12 13
Noºw IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw

1 15 1:10A 2:38A 4:15A 6:12A 8:26A 10:44A 12:59P 3:12P 5:29P 7:46P 9:51P 11:35P
2 16 1:06A 2:33A 4:12A 6:08A 8:22A 10:40A 12:55P 3:08P 5:25P 7:42P 9:46P 11:31P
3 17 1:01A 2:29A 4:07A 6:04A 8:18A 10:36A 12:51P 3:04P 5:21P 7:38P 9:43P 11:28P
4 18 12:58A 2:26A 4:03A 6:00A 8:14A 10:32A 12:46P 3:00P 5:17P 7:34P 9:39P 11:24P
5 19 12:54A 2:22A 3:59A 5:57A 8:11A 10:29A 12:43P 2:56P 5:14P 7:30P 9:35P 11:19P
6 20 12:50A 2:18A 3:56A 5:53A 8:06A 10:25A 12:39P 2:52P 5:09P 7:27P 9:31P 11:15P
7 21 12:46A 2:14A 3:52A 5:48A 8:02A 10:21A 12:35P 2:48P 5:05P 7:23P 9:28P 11:12P
8 22 12:42A 2:10A 3:48A 5:44A 7:59A 10:16A 12:31P 2:44P 5:01P 7:18P 9:23P 11:08P
9 23 12:38A 2:06A 3:44A 5:41A 7:55A 10:13A 12:28P 2:41P 4:58P 7:14P 9:19P 11:04P
10 24 12:34A 2:02A 3:40A 5:37A 7:51A 10:09A 12:23P 2:37P 4:54P 7:11P 9:15P 11:00P
11 25 12:30A 1:59A 3:36A 5:33A 7:46A 10:05A 12:19P 2:32P 4:49P 7:07P 9:12P 10:56P
12 26 12:27A 1:54A 3:32A 5:29A 7:43A 10:01A 12:15P 2:29P 4:45P 7:03P 9:08P 10:52P
13 27 12:23A 1:50A 3:29A 5:25A 7:39A 9:57A 12:12P 2:25P 4:42P 6:59P 9:03P 10:48P
14 28 12:18A 1:46A 3:24A 5:21A 7:35A 9:53A 12:08P 2:21P 4:38P 6:55P 8:59P 10:44P
15 29 12:14A 1:43A 3:20A 5:17A 7:31A 9:49A 12:03P 2:17P 4:34P 6:51P 8:56P 10:41P
16 1 12:11A 1:39A 3:16A 5:14A 7:27A 9:45A 11:59A 2:13P 4:29P 6:47P 8:52P 10:36P
17 2 12:07A 1:35A 3:13A 5:09A 7:23A 9:42A 11:56A 2:09P 4:26P 6:44P 8:48P 10:32P
18 3 12:03A 1:30A 3:09A 5:05A 7:19A 9:37A 11:52A 2:05P 4:22P 6:39P 8:44P 10:29P 11:59P

IÁo Xqdnw esLo . [\q aIcw Iqwõw ap\w uaSw CSew aoYq . I±·. Noºw IÁo

19 4 1:27A 3:04A 5:01A 7:15A 9:33A 11:48A 2:01P 4:18P 6:35P 8:40P 10:25P 11:55P
20 5 1:23A 3:00A 4:58A 7:12A 9:29A 11:44A 1:58P 4:14P 6:31P 8:36P 10:21P 11:51P
21 6 1:19A 2:57A 4:54A 7:07A 9:26A 11:40A 1:53P 4:10P 6:28P 8:32P 10:16P 11:47P
22 7 1:15A 2:53A 4:49A 7:03A 9:22A 11:36A 1:49P 4:06P 6:24P 8:29P 10:13P 11:44P
23 8 1:11A 2:49A 4:45A 6:59A 9:17A 11:32A 1:45P 4:02P 6:19P 8:24P 10:09P 11:39P
24 9 1:07A 2:44A 4:42A 6:56A 9:14A 11:29A 1:42P 3:59P 6:15P 8:20P 10:05P 11:35P
25 10 1:03A 2:41A 4:38A 6:52A 9:10A 11:24A 1:38P 3:55P 6:12P 8:16P 10:01P 11:31P
26 11 12:59A 2:37A 4:34A 6:48A 9:06A 11:20A 1:33P 3:50P 6:08P 8:13P 9:57P 11:28P
27 12 12:56A 2:33A 4:29A 6:44A 9:02A 11:16A 1:29P 3:46P 6:04P 8:09P 9:53P 11:24P
28 13 12:51A 2:29A 4:26A 6:40A 8:58A 11:13A 1:26P 3:43P 5:59P 8:04P 9:49P 11:19P
29 14 12:47A 2:25A 4:22A 6:36A 8:54A 11:09A 1:22P 3:39P 5:56P 8:00P 9:45P 11:15P
30 15 12:44A 2:21A 4:18A 6:32A 8:50A 11:04A 1:18P 3:35P 5:52P 7:57P 9:42P 11:12P
31 16 12:40A 2:17A 4:14A 6:29A 8:46A 11:00A 1:14P 3:30P 5:48P 7:53P 9:37P 11:08P
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