Stars and Compass
2020

Introduction

The Stars and Compass trophy has been donated for annual competition with a view to
maintaining an interest in traditional methods of navigation.

No answers are to include the use of modern computer-based devices such as GPS or software
such as Navionics chart software.

General Instructions

Please;
» Number all of your pages and ensure that your name is also on each page
» Show all calculations

» Provide copies of any plots and illustrations, with appropriate notations that you use in
preparing your answers

Make explicit any assumptions that you have used
Begin each main question on a new sheet

Sub-questions such as 1(a), 1(b) for example should start on a new line

YV V VY V

If your answers are prepared on a computer then use at least 1.5 line spacing and a 10 point
font or larger

» Enjoy the challenge



Notes
1. Access to charts AUS 143 (Section 2) and AUS 154 (Section 4) will be required

2. The BOM/AHO tide tables are to be used as necessary. They are available on the
BOM website and AHO publications. Tide data used should be detailed in your
answer

3. Deviation table, speed polars, ephemeris data, increments & corrections and MSLP
charts are all provided as attachments

Instructions for submitting your paper in 2020

All entries must be submitted to the RBYC office by the close of business on Thursday, 18th
June, 2020 with the winner presented with the trophy at Presentation Night, whenever that
will be or in whatever form it will take in light of the current situation.

There are a number of ways to submit a paper this year.

e You must include a cover sheet with your name, address, email address and phone
number

e Scan it and email to the RBYC Sailing Office - sailing@rbyc.org.au

e Posted to RBYC - Addressed - Stars and Compass,
Royal Brighton Yacht Club,
253 Esplanade,
Middle Brighton, VIC 3186

e Drop it off, in an envelope addressed to Stars and Compass, to the RBYC restaurant
during opening hours. Please check the website for the opening hours as they
change.

Please email Robina Smith, robina smith@hotmail.com when you have submitted a paper
so that we can ensure all papers have been collected for marking.



1.

3.

2020 Stars & Compass

Who am I?

1.1 John William Norie
1.2 Marc St Hilaire

1.3 C.H.D. Buys Ballot
1.4 Roy Stanbrook

1.5 Roderick Nairn

General Navigation

2.1
2.2

2.3

2.4
2.5
2.6

2.7
2.8
2.9

2.10

Box the compass from North to East

What are the following mnemonics used for;
a. True virgins make dull company
b. Cadet

How can you find your position with a sextant

without using any celestial objects /

or the horizon? @_4
Hint: you’ll need one of these @

( y ) A

What is blind pilotage?

What are advance and transfer?

What is the meaning of a yellow signal flag flown by a ship
entering harbour?

What is High Water Full and Change? .
What is the meaning of this buoy? !!

You are approaching the entrance to Port Phillip from the
south-east in very good visibility.

e At 0200 local you are in position 130°M/22.9Nm from
Pt Lonsdale light

e At 0215 you are in position 130°M/21.4N

a. Ifyour height of eye is 9ft, at what time will you raise
Pt Lonsdale light?

b. What is the significance of this signal displayed ®
at night by the Pt Lonsdale Lighthouse?

You are following Tasmanian Achiever inbound up the

Williamstown Channel. With Pt Gellibrand abeam, she makes

the following sound signal; one long blast, followed by four
short blasts. What does this signify?

Chartwork (AUS 158)

3.1

What is the usual projection of a large-scale chart?
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3.2

3.3
3.4
3.5

3.6

3.7

3.8

4. Tides
4.1

4.2

What projection allows great circle tracks to be drawn
as straight lines?

How is a nautical mile defined?

What is the ZOC of the southern part of Swan Bay?

What are the characteristics of the light in position

38°16.6'S, 144° 37.1'E

What is meaning of the chart symbols in the following positions;
a. 38°20.2'S,144°35.1'E

b. 38°14.3’S, 144° 43.9'E

c. 38°15.2'S,144° 44.6'E

d. 38°18.2'S,144° 41.7'E

You are making a passage from the northern end of Pinnace Ch

to Safety Beach boat harbour. At 1430, while steering 096°M,
you take the following compass fix;

Sth Channel No. 24 Bn 122°
Sth Channel No. 14 Bn 171°
RHE Sth Channel Fort 225°

a. Using the Deviation table at Attachment 1, what is;
i. The Lat/Long of this position
ii. the chart symbol at this position?
b. If the flood tide is setting 030/1.5kts, and you are making
6 kts through the water;

i. what course should you steer to make the boat
harbour entrance

ii. whatisyour ETA?

The High Light on Shortland Bluff (38° 16.3’S, 144° 39.7’E) has an
unusual characteristic which is shared by only two other
lighthouses in the world. What is it?

A navigation beacon with a charted height of 8m is located on
a sandbank which is shown drying 2m. If MHWS is 6m, what is
the height of the beacon above the sand? Provide a diagram
to explain your answer.

What is the clearance under the Westgate Bridge at 19:00 AEST
on 30 June 2020. Provide a diagram.

[2]
[1]
[1]
3]

[2]
[2]
[2]
[2]

[2]
[1]

[2]
[2]

3]

3]

[2]



5. Passage Planning

Prepare a passage plan from RBYC to Grassy on King Island. The trip

need not be continuous, but it must be undertaken between 08:00
10 April and 16:00 19 April 2020. Your answer must include the
expected tidal set and rate when transiting the Rip, and a weather
forecast for the passage across Bass Strait. Speed polars and
synoptic charts for the period are provided as attachments.

6. Communications

6.1
6.2
6.3

6.4

6.5

6.6

What VHF channel would you use to call Lonsdale VTS?
What is the frequency of an EPIRB

a. What qualification do you need to operate a VHF radio?
b. Do you have one?

What qualification is needed to operate a radio exclusively
in the 27MHz marine band?

International regulations no longer require silence periods
to be observed on distress and calling frequencies, however,
in Australia they should still be observed. When are the
radiotelephony silence periods?

What are the distress frequencies in Australian waters?

7. Bar Crossing

7.1

7.2

7.3

7.4

What precautions would you take prior to crossing the
Lakes Entrance bar?

During what period on 30th June 2020 would you plan to
cross the bar, assuming weather conditions were suitable?

What aids to navigation have been provided by
Gippsland Ports to facilitate the safe passage of the bar?

How is closure of the bar signalled?

8. Tropical Revolving Storms

This diagram represents a tropical cyclone in the southern hemisphere

8.1
8.2

W
>

Which two quadrants are the navigable semicircle?

Which is the dangerous quadrant?
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8.3

8.4

What course, relative to the prevailing wind, would you steer
if you were in quadrant A? [3]

If you were in Quadrant D? [3]

International Regulations for Preventing Collisions at Sea

9.1
9.2

9.3

9.4

9.5

In what circumstances do the Rules apply? [2]

When two power-driven vessels in sight of one another are
meeting on reciprocal or nearly reciprocal courses, what action
shall each take to avoid a collision? [2]

In the following situations, which vessel is required to keep
out of the way of the other;

a. Avessel engaged in fishing AND a vessel restricted in her

ability to manoeuvre [2]
b. Avessel constrained by her draught AND a vessel

restricted in her ability to manoeuvre [2]
c. Asailing vessel AND a vessel engaged in fishing [2]

A sailing vessel AND a vessel which can safely navigate
only within a narrow channel [2]

In the following situations, under which circumstances should
a power-driven vessel not alter course to port;

a. The stand-on vessel in a crossing situation when in sight

of each other [3]
b. Inrestricted visibility, when another vessel is detected by
radar alone, and a close quarters situation is developing [3]

What vessels are identified by the following lights? Include any relevant lengths
or vessel aspects (n.b. iv has at least five correct answers);

i, 2]

i[2]
i, [2]

iv. [5]



10. Astro Navigation

Rigil Kentaurus is the third brightest navigation star;

10.1

10.2
10.3
10.4

10.5

10.6

By what name is it more commonly known?
(Hint: Rigil Kent. is not the answer)

In which constellation is it located?
If it passed over your zenith, what would your latitude be?

If it crossed your meridian to the south, and its corrected
sextant altitude was 67° 04.7’, what would your latitude be?

If it crossed your meridian at 1025:50s UTC on 30th June 2020,
what would your longitude be?

While preparing to shoot morning stars, you drop your sextant.
It appears undamaged, but you suspect that the index error will
have been affected. How can you mitigate the effect of an
unknown index error?
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Attachment 1: Deviation Table

West

Deviation

East

5

000 015

030 045 060 075 090 105\ 120

135 150

165 180

195

210 225

240

255 270

285

315

330 345

000

Attachment 2: Speed Polar Diagram

Wind
direction
Boat
heading
8kn
6 kn
Boat 4kn 60°
speed
___________ 90°
Wind speed
10kn —1.
15 kn' ———4,
20kn ——*




Attachment 3: Ephemerides

June 29, 30, 01 (Mon., Tue., Wed.)

Aries Venus Mars Jupiter Saturn Stars
Mon | GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA
0 [ 277°320 [ 213°07.1  N17°209 | 275°476 S02°363 | 341°194  S$21°328 | 335°061  $20°180 Alpheratz ~ 357°38.5
1| 202°345 | 228°09.2 08 | 290°48.6 358 | 356°22.1 328 | 350°08.8 8.0 Ankaa  353°108
2 | 307°370 | 243°112 206 | 305°49.7 352 | 11°9 329 5°11.4 181 Schedar  349°35.1
3 | 322°304 | 258°133 205 | 320507 347 | 26°27.7 329 | 20°14.0 181 Diphda  348°50.9
4 | 337°419 | 273°15.4 204 | 335°518 341 | 41°305 330 | 35°167 182 Achernar  335°23.3
5 352°44.4 | 288°17.4 202 | 350°52.8 33.6 56°33.2 33.0 50°19.3 182 Hamal  327°55.5
6 7°46.8 | 303°19.5  N17°20.1 5°53.9  S02°331 | 71°36.0 S21°331 | 65°21.9  S20°182 Polaris  315°58.0
7 22°49.3 | 318°2L5 200 | 20°55.0 325 | 86°38.8 332 | 80°24.6 183 Alamar  315714.9
8 37°518 | 333°236 198 35°56.0 320 | 101°416 332 95°27.2 183 Menkar  314°10.2
9 52°542 | 348°25.6 197 | 50°57.1 314 | 116°443 333 | 110°29.8 18.4 Mirfak  308°33.8
10 67°56.7 3°276 195 | 65°58.1 309 | 131°47.1 333 | 125°325 184 Aldebaran  200744.1
1 82°50.1 | 18°29.7 194 | 80°59.2 303 | 146°49.9 334 | 140°35.1 18.4 Rigel  281°07.7
12 98°016 | 33°317 N17°193 | 96°00.3  S02°298 | 161°527  S21°335 | 155°37.7  $20°185 bl g_a’gag 8
13 | 113°041 | 48°337 192 | 111°013 203 | 176°55.4 335 | 170°40.4 185 Einath  278°06.9
14 | 128°065 | 63°35.8 190 | 126°02.4 287 | 191°58.2 336 | 185°43.0 185 Amilom  275°418
15 | 143°000 | 78°378 189 | 141°034 282 | 207°01.0 336 | 200°45.6 186 270°56.4
16 | 158°115 | 93°308 188 | 156°04.5 276 | 222°03.8 337 | 215°483 186 263°54.6
17 | 173°139 | 108°418 187 | 171°05.6 271 | 237°06.6 337 | 230°50.9 187 258°20.7
18 | 188°164 | 123°438 N17°185 | 186°06.6  S02°26.6 | 252°09.3  S21°338 | 245°535  S20°18.7 255°00.1
19 | 203°189 | 138°45.8 184 | 201°07.7 260 | 267°121 339 | 260°56.2 187 244°54.9
20 | 218°213 | 153°47.8 183 | 216°08.7 255 | 282°14.9 339 | 275°58.8 188 243°22.1
21 | 233°238 | 168°49.8 182 | 231°098 249 | 207°17.7 340 | 291°014 188 234°16.7
22 | 248°263 | 183°518 181 | 246°10.9 244 | 312°204 340 | 306°04.1 18.9 222°49.3
23 | 263°287 | 198°538 179 | 261°119 29 | 327°232 341 | 321°06.7 18.9 221°396
M 05:28 V2.1 d-0.1 m-45 VL1d05 m-05 V2.8 d-0.1 m-2.6 v2.6 d-0.0 m0.2 2179516
207°38.5
193°459
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec 1820287
0 | 278°312 | 213°558  N17°17.8 | 276°13.0 S02°233 | 342°26.0 S21°342 | 336°09.4  $20°18.9 175°473
1 | 203°336 | 228°57.8 177 | 201°141 228 | 357°288 342 | 351°120 19.0 173°04.0
2 | 308°36.1 | 243°50.7 176 | 306°15.1 22 | 12°316 343 6°14.6 190 171°55.6
3 | 323°386 | 250°0L7 175 | 321°162 S217 | 27°343 343 | 21°17.3 191 166°16.3
4 | 338°410 | 274°037 174 | 336°172 212 | 42°37.1 344 | 36°199 191 158°26.0
5 | 353°435 | 289°05.7 173 | 351°183 206 | 57°30.9 345 | 51°225 191 152°54.8
6 8°460 | 304°07.6  N17°17.2 6°19.4  S02°201 | 72°427 S21°345 | 66°252  S20°192 148°40.8
7 23°48.4 | 319°09.6 171 | 21°204 195 | 87°455 346 | 81°27.8 192 18017
8 38°50.9 | 334°1L5 170 | 36°215 190 | 102°48.2 346 | 96°30.4 19.2 145751.0
9 53°53.4 | 349°135 169 | 51°226 185 | 117°51.0 347 | 111°331 193 139°44.8
10 68°55.8 4°155 168 66°23.6 17.9 | 132°53.8 347 | 126°35.7 193 hab 1377193
1 83°58.3 | 19°17.4 167 | 81°247 174 | 147°56.6 348 | 141°38.3 194 Zuben'ubi  136°59.8
o . . . . - B . . Alphecca  126°06.6
12 99°007 | 34°193 NI7°166 | 96°25.8  S02°169 | 162°59.4  S21°349 | 156°410  S20°19.4 Antores 112°200
13 | 114°032 | 49°213 165 | 111°268 163 | 178°021 349 | 171°436 194 s 107°16.0
14 | 120°87 | 64°232 164 | 126°27.9 158 | 193°049 350 | 186°46.2 195 Subk  102°06.6
15 | 144°081 | 79252 163 | 141°200 152 | 208°07.7 350 | 201°48.9 195 Shauls  96°14.9
16 | 159°106 | 94°27.1 162 | 156°30.0 147 | 223°105 351 | 216°515 196 || Raahague  96°016
17 | 174°131 | 109°29.0 161 | 171°311 142 | 238°133 352 | 231°542 196 Eltaain 90433
18 | 189°155 | 124°309 N17°160 | 186°322  S02°136 | 253°160 S21°352 | 246°568  S20°19.6 | KausAust.  83°36.9
19 | 204°180 | 139°329 159 | 201°332 131 | 268°18.8 353 | 261°50.4 19.7 Vega  80°353
20 | 219°205 | 154°348 158 | 216°343 126 | 283°216 353 | 277°021 19.7 Nunki  75°51.9
21 | 234°229 | 169°36.7 - 157 | 231°35.4 120 | 298°24.4 - 354 | 202°047 198 Altair  62°03.3
22 | 249°254 | 184°38.6 156 | 246°36.5 115 | 313°27.2 355 | 307°07.3 198 Peacock  53°11.0
23 | 264°279 | 199°405 155 | 261°375 109 | 328°209 355 | 322°100 198 Deneb  49°27.8
Enif  33°42.1
Mer.pass :05:25 V2.0 d-0.1 m-4.5 V1105 m-0.5 V28 d-0.1 m-26 V2.6 d-0.0 m02 A e
Wed | GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut  1oaes
0 | 279°303 | 214°424 N17°155 | 276°38.6 S02°104 | 343°327 S21°356 | 337°126  S$20°19.9 Markab _ 13°334
1 204°328 | 229°44.3 154 | 291°39.7 09.9 | 358°355 356 | 352°15.2 199 | o Mon SHA
2 | 300°352 | 244°462 153 | 306°40.7 093 | 13°383 357 7°17.9 19.9 5
3 324°37.7 | 250°48.1 152 | 321°418 088 | 28°411 357 | 22°205 200 Venus  295°35.1
4 | 330°402 | 274°50.0 151 | 336°42.9 083 | 43°43.9 358 | 37°232 200 Mars 358,,},5 5
5 354°426 | 289°519 151 | 351°43.9 077 | 58°46.6 359 | 52°258 201 JS‘;':':fr: 2;3; i
6 9°451 | 304°537  N17°150 6°450  S02°07.2 | 73°49.4  S21°359 | 67°284  $20°201 =
7 24°476 | 319°55.6 149 | 21%46.1 06.7 | 88522 360 | 82°311 201 [ Jun 30 Tue S|
8 39°500 | 334°57.5 148 | 36°472 061 | 103°55.0 360 | 97°%.7 202 Venus  295°24.6
9 54°525 | 349°50.4 148 | 51°482 - 056 | 118°57.8 361 | 112°36.3 202 Mars  357°418
10 69°55.0 5°01.2 147 | 66°49.3 051 | 134°00.6 362 | 127°39.0 203 Jupiter  63°54.8
1 84°57.4 | 20°031 146 | 81°50.4 045 | 149°033 362 | 142°416 203 Saturn __ 57°38.2
12 99°509 | 35°049 NI17°146 | 96°515  S02°040 | 164°061 S21°363 | 157°443  $20°203 |[ jui 01 Wed SHA  Mer.pass
13 | 115°024 | 50°06.8 45 | 111°525 034 | 179°08.9 363 | 172°46.9 0.4 Venus  205°12.1 56:40
14 | 130°048 | 65°08.7 144 | 126°536 029 | 194°117 364 | 187°495 204 Mare  357°08.3 05:33
15 | 145°073 | 80°105 144 | 141°547 024 | 200°145 365 | 202°52.2 - 205 Jupiter  64°02.4 01-06
16 | 160°007 | 95°124 143 | 156°55.8 018 | 224°17.3 365 | 217°54.8 205 Saturm 57°423 ora1
17 | 175°122 | 110°142 142 | 171°568 013 | 239°200 366 | 2329574 205
18 190°147 | 125°16.0 N17°142 | 186°57.9  S02°00.8 | 254°228  S21°366 | 248°00.1  $20°20.6 Horizontal parallax
19 | 205°171 | 140°17.9 141 | 201°500  02°002 | 269°25.6 367 | 263°02.7 206 04
20 | 220°196 | 155°19.7 140 | 217°001  01°507 | 284°284 367 | 278°05.4 207 Mars: 02
21 | 235°221 | 170°215 140 | 232°0L1 502 | 299°31.2 368 | 293°08.0 207
22 | 250°245 | 185°23.4 139 | 247°022 586 | 314°34.0 369 | 308°106 207
23 | 265°27.0 | 200°25.2 139 | 262°03.3 581 | 329°36.7 369 | 323°133 208
Mer.pass :05:21 V1.9 d-0.1 m-45 Vv1.1d05 m-0.5 V2.8 d-0.1 m-2.6 V2.6 d-0.0 m0.2
Increments and Corrections
o Sun Aries | Moon vand d corr ™ Sun Aries | Moon vand d corr w Sun Aries | Moon vand d corr
24 | Plan. 25 | Plan. 26 | Plan.
0 | 6°000 | 6°010 | 5°436 || 00-00 60-25 120-49|| 0 | 6°150 | 6°160 | 5°579 || 00-00 60-25 120-51| 0 | 6°300 | 6°311 | 6°122 || 00-00 60-26 120-53
1 6°002 | 6°012 | 5°438 || 01-00 61-25 121-49|| 1 | 6°152 | 6°163 | 5°582 || 01-00 61-26 121-51|| 1 | 6°302 | 6°313 | 6°125 || 01-00 61-27 121-53
2 | 6°05 | 6°015 | 5°4.1 || 02-01  62-25 122-50|| 2 | 6°155 | 6°165 | 5°584 || 02-01  62-26 122-52(| 2 | 6°305 | 6°316 | 6°127 || 02-01  62-27  122-54
3 | 6°008 | 6°017 | 5°443 || 03-01 63-26 123-50|| 3 | 6°158 | 6°168 | 5°586 || 03-01 63-27 123-52(|3 | 6°308 | 6°318 | 6°129 || 03-01 63-28 123-54
4 | 6°010 | 6°020 | 5°44.6 || 04-02 64-26 124-51|| 4 | 6°160 | 6°17.0 | 5°589 || 04-02  64-27 124-53|| 4 | 6°310 | 6°321 | 6°132 || 04-02  64-28 124-55
5 | 6°012 | 6°022 | 5°448 || 05-02 65-27 125-51|| 5 | 6°162 | 6°17.3 | 5°59.1 || 05-02 65-28 125-53|| 5 | 6°312 | 6°323 | 6°134 || 05-02 65-29 125-55
6 | 6°15 | 6°025 | 5°450 || 06-02  66-27 126-51|| 6 | 6°165 | 6°17.5 | 5°503 || 06-03  66-28 126-54(| 6 | 6°3L5 | 6°326 | 6°137 || 06-03  66-29 126-56
7 | 6018 | 6°027 | 5°453 || 07-03  67-27 127-52|| 7 | 6°168 | 6°17.8 | 5°506 || 07-03  67-28 127-54|| 7 | 6°3L8 | 6°328 | 6°139 || 07-03  67-30 127-56
8 | 6°020 | 6°030 | 5°455 || 08-03 68-28 128-52|| 8 | 6°170 | 6°180 | 5°508 || 08-03 68-29 128-54(| 8 | 6°320 | 6°331 | 6°141 || 08-04  68-30 128-57
9 | 6°022 | 6°032 | 5°57 || 09-04  69-28 129-53|| 9 | 6°172 | 6°183 | 6°00.1 || 09-04 69-29 129-55(| 9 | 6°322 | 6°333 | 6°144 || 09-04  69-30 129-57
10 | 6°025 | 6°035 | 5°460 || 10-04 70-29 130-53(| 10 | 6°17.5 | 6°185 | 6°003 || 10-04  7.0-30 130-55|| 10 | 6°325 | 6°336 | 6°146 || 10-04 7.0-31 130-57
11 | 6°028 | 6°037 | 5°462 || 11-04 71-29 131-53(| 11 | 6°17.8 | 6°188 | 6°005 || 11-05 7.1-30 131-56|| 11 | 6°328 | 6°338 | 6°149 || 11-05 71-31 131-58
12 | 6°030 | 6°040 | 5°465 || 12-05 72-29 132-54(| 12 | 6°180 | 6°190 | 6°008 || 12-05 7.2-31 132-56|| 12 | 6°330 | 6°34.1 | 6°151 || 12-05 7.2-32 132-58
13 | 6°032 | 6°042 | 5°467 || 13-05 73-30 133-54(| 13 | 6°182 | 6°193 | 6°010 || 13-06 73-31 133-57|| 13 | 6°332 | 6°343 | 6°153 || 13-06 7.3-32 133-59
14 | 6°035 | 6°045 | 5°469 || 14-06 74-30 134-55(| 14 | 6°185 | 6°195 | 6°013 || 14-06 7.4-31 134-57|| 14 | 6°335 | 6°34.6 | 6°156 || 14-06 7.4-33  134-59
15 | 6°038 | 6°047 | 5°472 || 15-06 75-31 135-55|| 15 | 6°188 | 6°19.8 | 6°0L5 || 15-06 75-32 135-57(| 15 | 6°338 | 6°34.8 | 6°158 || 15-07 75-33  135-6.0
16 | 6°040 | 6°050 | 5°47.4 || 16-07 76-31 136-56(| 16 | 6°190 | 6°200 | 6°017 || 16-07  76-32 136-58|| 16 | 6°340 | 6°351 | 6°16.1 || 16-07 7.6-34  136-60
17 | 6°043 | 6°052 | 5°47.7 || 17-07  77-31 137-56(| 17 | 6°193 | 6°203 | 6°020 || 17-07  7.7-33 137-58|| 17 | 6°343 | 6°353 | 6°163 || 17-08 7.7-34  137-61
18 | 6°045 | 6°055 | 5°47.9 || 18-07 78-32  138-56(| 18 | 6°195 | 6°205 | 6°022 || 18-08 78-33 138-59|| 18 | 6°345 | 6°356 | 6°165 || 18-08 7.8-34  138-61
19 | 6°047 | 6°057 | 5°481 || 19-08 79-32 139-57(| 19 | 6°197 | 6°208 | 6°025 || 19-08 79-34 139-59|| 19 | 6°348 | 6°358 | 6°168 || 19-08 7.9-35 139-61
20 | 6°050 | 6°060 | 5°48.4 || 20-08 80-33 140-57|| 20 | 6°20.0 | 6°21.0 | 6°027 || 20-08 80-34  140-60|| 20 | 6°350 | 6°36.1 | 6°17.0 || 20-09  80-35  140-62
21 | 6°053 | 6°062 | 5°486 || 21-09 81-33 141-58|| 21 | 6°203 | 6°213 | 6°029 || 21-09 81-34 141-60|| 21 | 6°353 | 6°363 | 6°172 || 21-09 81-36 141-62
22 | 6°055 | 6°065 | 5°488 || 22-09 82-33 142-58|| 22 | 6°205 | 6°215 | 6°032 || 22-09 82-35 142-60|| 22 | 6°355 | 6°366 | 6°175 || 22-10 82-36 142-63
23 | 6°057 | 6°067 | 5°49.1 || 23-09 83-34 143-58|| 23 | 6°207 | 6°21.8 | 6°034 || 23-10 83-35 143-61|| 23 | 6°357 | 6°368 | 6°17.7 || 23-10 83-37 143-63
24 | 6°060 | 6°07.0 | 5°493 || 24-10 84-34 144-59|| 24 | 6°210 | 6°220 | 6°036 || 24-10 84-36 144-61|| 24 | 6°360 | 6°37.1 | 6°180 || 24-11 84-37 144-64
25 | 6°063 | 6°07.3 | 5°496 || 25-10 85-35 145-59|| 25 | 6°213 | 6°223 | 6°039 || 25-11 85-36 145-62|| 25 | 6°363 | 6°373 | 6°182 || 25-11 85-38  145-64
26 | 6°065 | 6°075 | 5°498 || 26-11 86-35 146-60|| 26 | 6°215 | 6°225 | 6°041 || 26-11 86-37  146-62|| 26 | 6°365 | 6°376 | 6°184 | 26-11 86-38  146-64
27 | 6°067 | 6°07.8 | 5°500 || 27-11 87-36 147-60|| 27 | 6°217 | 6°228 | 6°044 || 27-11 87-37 147-62|| 27 | 6°367 | 6°378 | 6°187 || 27-12 87-38 147-65
28 | 6°070 | 6°080 | 5°503 || 28-11 88-36 148-60|| 28 | 6°220 | 6°230 | 6°046 || 28-12 88-37  148-63|| 28 | 6°37.0 | 6°381 | 6°189 || 28-12 88-39 148-65
29 | 6°07.3 | 6°083 | 5°505 || 29-12  89-36 149-61|| 29 | 6°223 | 6°233 | 6°048 || 29-12 89-38  149-63(| 29 | 6°37.3 | 6°383 | 6°192 || 29-13 89-39 149-66
30 | 6°07.5 | 6°085 | 5°50.8 || 30-12  90-37  150-61|| 30 | 6°225 | 6°235 | 6°051 || 30-13 00-38  150-6.4|| 30 | 6°37.5 | 6°386 | 6°19.4 || 30-13  090-40 150-66
31 | 6°077 | 6°088 | 5°510 || 31-13  91-37 151-62|| 31 | 6°227 | 6°238 | 6°053 || 31-13 91-39  151-64(| 31 | 6°37.7 | 6°388 | 6°196 || 31-14 91-40 151-67
32 | 6°080 | 6°09.0 | 5°512 || 32-13 92-38  152-62|| 32 | 6°230 | 6°240 | 6°056 || 32-14 92-39  152-65|| 32 | 6°380 | 6°391 | 6°199 || 32-14 92-41 152-67
33 | 6°083 | 6°093 | 5°515 || 33-13 93-38 153-62|| 33 | 6°233 | 6°24.3 | 6°058 || 33-14 93-40 153-65|| 33 | 6°383 | 6°393 | 6°201 || 33-15 93-41 153-68
34 | 6°085 | 6°005 | 5°517 || 34-14  94-38  154-63|| 34 | 6°235 | 6°245 | 6°060 || 34-14 94-40 154-65(| 34 | 6°385 | 6°396 | 6°203 || 34-15 94-42  154-68
35 | 6°087 | 6°098 | 5°520 || 35-14 95-39  155-63|| 35 | 6°237 | 6°248 | 6°063 || 35-15 95-40 155-66|| 35 | 6°387 | 6°398 | 6°206 || 35-15 95-42 155-68
36 | 6°090 | 6°100 | 5°522 || 36-15 9.6-39  156-64|| 36 | 6°24.0 | 6°250 | 6°065 || 36-15 96-41  156-66|| 36 | 6°39.0 | 6°40.1 | 6°208 | 36-16 96-42  156-69
37 | 6°093 | 6°103 | 5°524 || 37-15 97-40 157-64|| 37 | 6°243 | 6°253 | 6°067 || 37-16 97-41 157-67|| 37 | 6°39.3 | 6°403 | 6°211 || 37-16 97-43 157-69
38 | 6°095 | 6°105 | 5°527 || 38-16  98-40 158-65|| 38 | 6°245 | 6°256 | 6°07.0 || 38-16 98-42  158-67|| 38 | 6°39.5 | 6°406 | 6°21.3 || 38-17 98-43  158-7.0
39 | 6°097 | 6°108 | 5°529 || 39-16 99-40  159-65|| 39 | 6°247 | 6°258 | 6°07.2 || 39-17 99-42  159-68(| 39 | 6°39.7 | 6°408 | 6°215 || 39-17  99-44  159-7.0
40 | 6°100 | 6°110 | 5°531 | 40-16 100-41 160-65 6°250 | 6°261 | 6°075 || 40-17 100-43 160-68|| 40 | 6°400 | 6°4L1 | 6°218 || 40-18 100-44 160-71
41 | 6°103 | 6°113 | 5°53.4 || 41-17 101-41 161-66|| 41 | 6°253 | 6°263 | 6°07.7 || 41-17 101-43 161-68| 41 | 6°40.3 | 6°413 | 6°220 || 41-18 101-45 161-7.1
42 | 6°105 | 6°115 | 5°536 || 42-17 102-42 162-66|| 42 | 6°255 | 6°26.6 | 6°07.9 || 42-18 102-43 162-69|| 42 | 6°40.5 | 6°416 | 6°223 || 42-19 102-45 162-7.2
43 | 6°107 | 6°11.8 | 5°539 || 43-18 103-42 163-67|| 43 | 6°257 | 6°268 | 6°082 || 43-18 103-44 163-69| 43 | 6°40.7 | 6°41.8 | 6°225 || 43-19 103-45 163-7.2
44 | 6°110 | 6°120 | 5°541 || 44-18 104-42 164-67|| 4 | 6°260 | 6°27.1 | 6°08.4 || 44-19 104-44 164-70(| 44 | 6°410 | 6°421 | 6°227 || 44-19 104-46 164-7.2
45 | 6°113 | 6°123 | 5°543 || 45-18 105-43 165-67|| 45 | 6°263 | 6°27.3 | 6°087 || 45-19 105-45 165-7.0|| 45 | 6°413 | 6°423 | 6°230 || 45-20 105-46 165-7.3
46 | 6°115 | 6°125 | 5°546 || 46-19 106-43 166-68|| 46 | 6°265 | 6°27.6 | 6°089 || 4.6-20 106-45 166-7.1|| 46 | 6°4L5 | 6°426 | 6°232 | 46-20 106-47 166-7.3
47 | 6°118 | 6°128 | 5°54.8 || 47-19 107-44 167-68|| 47 | 6°268 | 6°27.8 | 6°00.1 || 47-20 107-45 167-7.1|| 47 | 6°418 | 6°42.8 | 6°23.4 || 47-21 107-47 167-7.4
48 | 6°120 | 6°130 | 5°55.1 || 48-20 108-44 168-69|| 48 | 6°27.0 | 6°28.1 | 6°09.4 || 48-20 108-46 168-7.1|| 48 | 6°420 | 6°431 | 6°237 | 48-21 108-48 168-7.4
49 | 6°122 | 6°133 | 5°553 || 49-20 109-45 169-69|| 49 | 6°272 | 6°283 | 6°09.6 || 49-21 109-46 169-7.2|| 49 | 6°423 | 6°433 | 6°239 | 49-22 109-48 169-7.5
50 | 6°125 | 6°135 | 5°555 || 50-20 110-45 17.0-69|| 50 | 6°275 | 6°286 | 6°09.8 || 50-21 11.0-47 170-72(| 50 | 6°425 | 6°436 | 6°242 || 50-22 110-49 17.0-75
51 | 6°128 | 6°138 | 5°558 || 51-21 111-45 17.1-7.0|| 51 | 6°27.8 | 6°288 | 6°101 || 51-22 111-47 17.1-7.3|| 51 | 6°28 | 6°439 | 6°24.4 | 51-23 111-49 17.1-76
52 | 6°130 | 6°140 | 5°56.0 || 52-21 112-46 172-7.0| 52 | 6°280 | 6°20.1 | 6°103 || 52-22 112-48 172-7.3|| 52 | 6°430 | 6°44.1 | 6°246 || 52-23 112-49 172-76
53 | 6°132 | 6°143 | 5°562 || 53-22 113-46 17.3-7.1|| 53 | 6°282 | 6°203 | 6°106 || 53-23 11.3-48 173-7.4(| 53 | 6°432 | 6°444 | 6°249 || 53-23 113-50 17.3-76
54 | 6°135 | 6°145 | 5°565 || 5.4-22 114-47 17.4-71|| 54 | 6°285 | 6°206 | 6°108 || 54-23 11.4-48 17.4-7.4(| 54 | 6°435 | 6°446 | 6°25.1 | 5.4-24 114-50 17.4-7.7
55 | 6°138 | 6°14.8 | 5°56.7 || 55-22 115-47 175-7.1|| 55 | 6°288 | 6°29.8 | 6°110 || 55-23 115-49 175-7.4|| 55 | 6°438 | 6°449 | 6°25.4 || 55-24 115-51 175-7.7
56 | 6°140 | 6°150 | 5°57.0 || 56-23 116-47 17.6-7.2|| 56 | 6°290 | 6°30.1 | 6°113 || 56-24 11.6-49 176-75|| 56 | 6°440 | 6°451 | 6°256 | 56-25 116-51 17.6-7.8
57 | 6°142 | 6°153 | 5°57.2 || 57-23 117-48 17.7-7.2|| 57 | 6°20.2 | 6°303 | 6°115 || 57-24 117-50 17.7-7.5|| 57 | 6°442 | 6°45.4 | 6°25.8 || 57-25 117-52 17.7-7.8
58 | 6°145 | 6°155 | 5°57.4 || 58-24 118-48 17.8-73|| 58 | 6°295 | 6°306 | 6°118 || 58-25 118-50 17.8-76|| 58 | 6°445 | 6°456 | 6°261 | 58-26 118-52 17.8-7.9
59 | 6°148 | 6°158 | 5°57.7 || 59-24 119-49 17.9-73|| 59 | 6°29.8 | 6°308 | 6°120 || 59-25 11.9-51 17.9-7.6|| 59 | 6°44.8 | 6°459 | 6°263 || 59-26 119-53 17.9-7.9
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