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RADIO SKY NEWS 2024 OCTOBER.

VLF SID OBSERVATIONS.

Solar flare activity in October was at a similar level to that in September, with another 3 X-class flares
recorded as SIDs. Once again many of the flares had multiple peaks, and there were plenty of well-observed
events that were not classified or not listed in the GOES satellite data.
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This recording from Paul Hyde shows plenty of activity on the 5t much of it being unclassified. The
M1.4 and M1.6 flares around 08:30UT were merged into a single SID in many recordings, occurring at the end
of the local sunrise disturbance. This was followed by a series of small SIDs of unknown origin, before some
strong C-class flares leading into the sunset. The last C9.8 flare was too late for the UK signals at 19.6kHz
and 22.1kHz. During the autumn period, especially in October, the Earth-Sun alignment is perfect for minor
magnetic disturbances to strongly influence the ionosphere, perhaps explaining some of the smaller SIDs
shown in our recordings.
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The strongest flare was the X9.0, well timed just after midday on the 3rd, shown here by Roberto
Battaiola. There is also a small SID from the pair of M1.5 flares earlier in the morning. The GOES data gives
peak times of 08:28 and 08:36 for these, producing a single, rather slow, SID. The later M1.5 flare at 17:20
has been lost in the sunset. The general background is much quieter compared to that shown on the 5th,
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The X1.4 flare on the 9th was rather later in the afternoon, peaking just before 16:00UT. Mark
Prescott’s recording shows a pair of mirror SIDs at 19.6 and 22.1kHz, both with a clear decay phase. 21.75kHz
shows a very strong rise to the peak, but then seems to hover at a much higher level than pre-flare. This path
runs south into France, and so the sunset should be slightly later than with the northern UK paths. A rather
strange behaviour. The flare was widely recorded, but | only have one other recording that shows this
frequency, from Colin Clements:
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21.75kHz is shown in blue, with a spike-and-wave SID. It also shows the signal rising again after a
short decay. 23.4kHz (red) has an eastern path, and shows an earlier sunset. 37.5kHz (black) is from
Grindavik, Iceland, and so does not show any sunset effects.
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The M2.1 and M1.4 flares in the afternoon of the 11t merged to produce a single SID in all of our
observations. The GOES data shows that they were both produced from the same active region, AR 13854.
Mark Prescott’s recording clearly shows a single SID at 19.6 and 22.1kHz, with a more complex SID at
21.75kHz. The GOES data lists peaks at 16:04 and 16:33, joining at 16:07UT. Our spread of peak timings from
16:02 to 16:21 reflects this complexity.



Activity through the middle of October was rather lower, increasing again at the end of the month.
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Paul Hyde’s recording on the 31st shows the activity along with some significant interference. 22.1kHz shows
the best SIDs, including the multiple peaks between 09:30 and 10:00UT.

MAGNETIC OBSERVATIONS.
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Stuart Green’s summary of the month’s magnetic activity shows just two periods of major disturbance,
the storm on the 10th-11th of similar magnitude to that seen back in May. The STCE bulletin lists the source as
a CME associated with an X1.8 flare on the 9t This flare was at about 02:00UT, and so sadly not recorded as a
SID. We do, however, have some excellent magnetic recordings showing its arrival impact at about 15:15 on
the 10th, giving a transit time of 37 hours and 15 minutes. This makes it the third fastest CME that we have
recorded, the first being on 2012 March 7t at 34h 41m.
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Nick Quinn’s recording shows the CME impact followed by strong activity into the afternoon of the 11th,
from the south coast. Roger Blackwell’s recording from the Isle of Mull shows a stronger magnetic
disturbance:
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The CME impact is again clear, followed by a greater amplitude swing in the magnetic field.
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A similar magnetic variation was recorded by Callum Potter, further north in Orkney. The single axis sensor
records a vector sum of the three axes shown in Roger Blackwell’s recording, and so appears slightly less
when comparing the nT scales.
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Stuart Green looked at his recordings in more detail, discovering this period of very stable oscillation
during a very turbulent evening. They are a very rare example of PC2 waves, produced by Ultra Low Frequency
magnetic waves travelling through the Earth’s magnetosphere. The oscillation period is mostly 7.5 seconds,
with some of the earlier ones at 8.5 seconds. These waves are classified according to the period, PC2 being in
the range 5 to 10 seconds. PC1 are 0.2-5s, PC3 are 10-45s. Stuart received confirmation of this from Dr Tony

Phillips at SpaceWeather.com (NASA). Stuart was also lucky to see another superb auroral display during this
storm.
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There were also some significant effects seen on the VLF signals during the storm, shown in this very
chaotic chart from Mark Edwards. We often see magnetic induced VLF disturbances in the Trans-Atlantic
signals, but the greatest effect here seems to have been on the European and UK signals. 24kHz shows a mild
disturbance, while the Italian signal at 20.7kHz shows little disturbance. 20.9kHz appears to be off-air. Mark’s
recording from the following night still shows some scintillation, but with much smaller amplitude.
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was very mild in comparison with the 10th/11th,

A recent STCE bulletin (STCEnews20241115.pdf) includes an item on Geomagnetic Induced Currents
(GICs) produced within the Earth from these very strong magnetic storms. The huge storm of 1989 March
showed how destructive they can be when the electricity distribution network in Quebec, Canada, was taken
out due to the excess currents. The oil pipeline that runs from the north coast of Alaska to its south coast has
regular insulating sections to prevent such currents from developing. This year’s storms do not appear to have
caused any such problems.

There was a much smaller magnetic storm from the 6t to 9th, the most active part shown in Nick
Quinn’s recording:

12:00 15:00 18:00 21:00
Oct 7, 2024
GMAPMK Willowbank Observatory Isle of Mull (1066xj) 06.10.2024
K2 K1 K3 K4 K3 K4 K3 K5
mf\J”‘“—‘\;‘J——nqfu‘\HmuxJ

T+ Bx

+ By

az ==
uTC 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

N\

[ M

Oct 8, 2024

74

o AtV

VA L il

VAT

hr gl

Vi ¥

=
I

= East - West

Morth - South

03:00

Roger Blackwell’s recording shows the start of the disturbance on the 6th, with a very small CME impact
visible at about 07:45UT. The STCE bulletin links this to CMEs from the 3rd. Activity continued into the 9th, but

There were several periods of very mild magnetic activity later in the month, Callum Potter’s chart on
the next page showing activity on the 19th,
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Magnetic observations received from Roger Blackwell, Thomas Mazzi, Callum Potter, Nick Quinn and John
Cook.

SOLAR EMISSIONS
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Colin Briden recorded two periods of solar emissions, shown above. The first (151MHz) was at 10:25
on the 21st, matching well with a C6.2 flare that we did not record as a SID. The active period in this chart is 2
minutes and 20 seconds, with about 21 individual peaks. The average amplitude is about 10dB. The second
chart (150MHz) is a much more straight-forward type lll emission at 12:44 on the 25t. It does not seem to

match any individual flare, although there had been some earlier small C-flares. It has an amplitude of about
12dB.

40095 - . 2= ‘ SESSWRES

RED - 151 MHz BLUE - 408 MHz BLACK - 60 MHz 3 2024 -10-03

|
2561-| -

1794 - —1

11:38:45 12:53:41 14:08:38 16:23:34 16:38:30

Colin Clements recorded a very strong noise burst starting at 12:00UT on the 3rd, matching the X9 flare
that we recorded as a SID. All three of the monitored frequencies show the noise, although 60MHz (black) is
much weaker than the others. 408MHZ (blue) also shows some prolonged emissions during the afternoon,
although no further flaring was recorded until the M1.5 flare starting at 17:20.

Colin also recorded strong emissions on the 19t shown on the next page. All three frequencies show
the noise starting about 13:00UT, with 408MHz being the strongest. We did not record any SIDs at this time,
although the SWPC satellite data does list a small C1.9 flare at 13:14. We did record the M1.7 flare at 14:35
covered by the emission which rises in strength before ending at 15:00. It also lists a C2.5 at 15:36 and a C2.1

at 16:27 that may be linked to the stronger 60MHz bursts in the chart. Colin also recorded emissions on the
4th 16t and 24th,
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The strong flaring at the start of the month along with the subsequent magnetic storm had a very
noticeable effect on the muon counts, shown in Mark Prescott’s chart. The pressure/temperature adjusted
trace shows a sharp drop on the 7th, while the raw count had previously had quite a distinct peak. The raw
count remained fairly high through the 9th, and then dropped significantly with the strong solar wind through
to the 13th, The adjusted trace also shows some slightly lower muon counts towards the end of October, with
just a couple of smaller peaks on the 24th and 28th.

ORIONIDS
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Chris Bailey made counts of the October Orionid meteor shower, his chart showing some strong activity
peaks in the early morning from the 20th to 23rd. The strongest peak being around 03UT on the 22nd, Chris
uses the GRAVES radar, counting by eye to remove the numerous starlink satellite trails. Chris has also made a
comparison with 2020 counts, showing generally lower activity this year.
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Number of S.1.D's recorded.

VLF flare activity 2005/24
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2024 OCTOBER.

ﬁ g John Cook (23.4kHz/22.1kHz) Roberto Battaiola (21.75kHz) Paul Hyde (Various) Mark Edwards (24.0/18.3/22.1kHz)|  Colin Clements (21.75/23.4kHz)
g § Tuned radio frequency.receiver, Modified AAVSO receiver. Spectrum Lab / .PC 1.5m frame Spectrum Lab / PC 2m loop aerial. Tuned Radio Frequency recgivers,
£ .8 0.58m frame aerial. aerial. 0.76m screened loop aerial.
DAY START PEAK END (UT) START PEAK END (UT) START PEAK END (UT) START PEAK END (UT) START PEAK END (UT)

1 C4.9 1 13:25  13:33 13:57 1+

1 Cc8.4 5 14:48 1455 15:56 2+ | 14:48 15:07 15:54 2+

1 C8.1 1 17:50 17:55 18:08 1-

2 C5.7 4 09:19  09:23 09:57 2 09:15 09:24 09:40 1 09:18 09:29 09:41 1 09:19 09:25 09:47 1+

2 C7.4 8 10:10 10:14 11:02 2+ | 10:05 10:13 10:46 2 10:12  10:18 11:07 2+ | 10:11 10:16 10:40 1+ | 10:11 10:16 10:53 2

2 * 2 11:15  11:27 11:59 2 11:17  11:21 ? -

2 * 1 13:01 13:04 ? -

2 C7.4 6 13:10 13:13 ? - 13:04 13:12 13:20 1- 13:09 13:15 ? - 13:06  13:17 ? - 13:09 13:15 13:27 1-

2 M3.2 9 13:27  13:40 15:00 3 13:25 13:40 15:34 3+ | 13:27 13:39 15:33 3+ | 13:20 13:39 15:37 3+ | 13:27 13:40 15:25 3

2 C7.6 2 17:01 17:06 17:17 1- 17:01 17:06 17:15 1-

2 C7.6 1 17:38 17:41 17:51 1-

3 M1.5 3 08:18 08:33 09:19 2+ | 08:01 08:28 08:46 2 07:27 08:04 08:41 2+

3 ? 1 11:44 11:50 11:53 1-

3 ? 1 12:02  12:05 ? -

3 X9.0 8 12:14  12:20 14:40 3+ | 12:06 12:20 13:08 2+ | 12:14 12:21  13:10 2+ | 12:09 12:22 13:09 2+ | 12:13 12:21 13:46 3

3 M1.5 2 17:21  17:23  17:33 1- 17:20 17:24 1740 1

4 ? 1 09:41 10:00 10:11 1+

4 ? 1 10:27  10:29 10:44 1-

4 M1.2 9 11:01 11:07 12:10 2+ | 10:58 11:04 11:42 2 11:01 11:07 11:45 2 10:58 11:14 11:34 2 11:00 11:13 12:21 2+

4 ? 1 12:17  13:07 ? -

4 ? 1 13:33 13:41 ? -

4 ? 1 13:49  13:53 ? -

4 * 1 14:11  14:22 ? -

4 ? 3 14:37 14:44 16:13 3 14:51 1455 15:07 1- 14:48  14:55 ? -

4 ? 1 15:38  15:39 16:36 2+

4 * 1 17:18 1722 17:28 1-

4 C75 1 18:07 18:09 18:20 1-

5 M1.4 2 08:22 08:36 ? - 08:21 08:34 ? -

5 M1.6 5 08:23 08:31 09:51 3 08:38  08:46 ? -

5 * 3 09:23  09:27 09:43 1 09:21  09:25 09:42 1

5 ? 2 11:09 11:13 11:30 1 11:09 11:13 11:31 1

5 ? 1 11:17  11:22 ? -

5 ? 1 11:35 11:41 ? -

5 ? 1 11:52  11:57 12:00 1-

5 * 1 12:45  12:52 13:05 1

5 ? 1 13:09 13:11 13:24 1-

5 * 2 13:29 13:35 ? - 13:24 13:34 ? -

5 ? 1 13:38  13:40 ? -

5 C8.4 2 13:55 14:03 14:21 1+ | 13:52  14:00 ? -

5 ? 2 14:24  14:35 ? - 14:18  14:27 ? -

5 C8.6 3 14:57 15:05 15:21 1 14:58  15:09 15:38 2 14:57 15:09 15:34 2

5 C9.0 2 15:54 16:00 16:11 1- 15:55 15:57 16:08 1-

5 ? 1 16:53  16:59 ? -

5 C9.8 2 17:36 17:44 ? - 17:37 17:42 18:.01 1

6 C5.4 1 08:25 08:33 08:45 1

6 ? 1 09:27  09:38 09:55 1+

6 ? 1 10:29  10:37 10:41 1-

6 ? 2 10:43  10:47 10:55 1- 10:44 10:46 11:09 1

6 ? 3 12:02 12:05 12:20 1- 12:02 12:06 12:11 1-

6 ? 1 13:13  13:17 ? -

6 ? 1 13:27  13:31 ? -

6 ? 1 13:37 13:41 ? -

6 ? 1 13:44  13:53 14:00 1-

6 ? 3 14:15 14:21 14:39 1 14:17  14:20 ? -

6 ? 1 14:38  14:44 ? -

6 ? 1 14:59  15:08 ? -

6 M1.3 6 15:20 15:23 15:34 1- 15:15 15:19 15:31 1- 15:20 15:25 16:04 2 15:19  15:23 15:57 2

6 M1.0 4 16:43  16:46 16:57 1- 16:43  16:50 17:17 2 16:43 1649 17:17 2

7 ? 2 08:46 09:22 10:01 2+

7 C6.6 7 10:24  10:29 10:46 1 10:23  10:31 ? - 10:25 10:29 10:37 1- 10:22 10:31 10:43 1

7 ? 4 10:48 10:58 11:19 1+ | 10:50 10:54 11:09 1 10:44 10:55 11:29 2

7 ? 2 11:54 12:14 13:10 2+ | 12:.00 12:16 12:40 2

7 ? 1 13:14 13:23 13:31 1-

7 ? 3 14:12  14:26  15:06 2+ | 1412 14:26 1445 2

8 * 2 08:18 08:27 08:37 1

8 M1.2 5 08:49 08:551 09:13 1 08:49 08:55 09:33 2 08:48 08:52 09:06 1-

8 * 2 11:05 11:09 11:17 1- 10:59  11:07 11:33 2

8 C54 4 11:49 11:56 12:09 1 11:49 11:57 12:21 1+

8 C5.8 1 17:50 17:53 17:59 1-

9 C6.3 6 09:56 10:01 10:17 1 09:55 10:04 10:25 1+ | 09:55 10:00 10:11 1- 09:51 10:02 10:29 2

9 C6.1 6 10:56  11:01 11:29 2 10:56  11:00 11:22 1+ | 10:55 10:59 11:04 1- 10:56 11:03 11:25 1+

9 ? 1 13:57 14:.01 14:15 1-

9 * 1 15:07 15:26 ? -

9 X1.4 8 15:45  15:47 ? - 15:42 15:46 16:13 1+ | 15145 1551 16:33 2+ | 15143 1550 17:.07 2+ | 15:45 15:50 16:19 2

10 C7.3 3 08:34 08:36 08:49 1- 08:32 08:37 08:47 1- 08:33 08:35 08:46 1-

10 M1.3 9 11:52  12:00 ? - 11:43 12:01 13:45 3 11:49 12:01 1255 2+ | 11:52  12:03 ? - 11:52 12:02 14:38 3+

10 M1.1 3 12:20 12:26  14:05 3 12:16  12:29 13:17 2+

10 ? 1 13:21  13:25 13:51 1+

10 C7.5 6 14:38  14:42 15:56 2+ | 14:32 14:39 14:54 1 14:36  14:43 15:10 2 14:34  14:41 15:02 1+ | 14:38 14:42 14:52 1-

10 C5.6 1 15:09 15:14 15:27 1-

11 C3.9 2 10:17  10:22  10:30 1- 10:17  10:22 10:38 1

11 C3.7 3 13:55 14:01 14:24 1+ 13:58 14:02 14:21 1

11 Cc2.9 2 14:30  14:39 15:10 2 14:37  14:38 14:49 1-

11 jm2ami4) 5 15:52 16:02 16:19 1+ 15:54 16:21 16:59 2+ | 15555 16:20 16:44 2+

12 * 2 10:55 11:00 11:19 1 10:56  11:03 11:16 1

12 C33 1 13:14 13116 13:28 1-

14 M1.8 8 13:26  13:37 14:30 2+ 13:25  13:43 15:23 3 13:30 13:42 14:22 2+ | 13:28 13:43 14:51 2+

14 Cc2.9 2 18:00 18:08 18:19 1 18:01 18:04 18:18 1-

15 M1.3 5 10:05 10:06 10:26 1 10:01 10:06 11:02 2+ 10:02 10:10 10:28 1+

15 C4.6 2 11:17  11:26  11:31 1- 11:22  11:34 ? -

15 C5.7 2 11:50 11:54 ? - 11:46  11:54 ? -

15 ? 1 12:04 12:09 12:46 2

15 C3.9 1 13:01 13:07 13:19 1-

15 M1.7 1 18:03 18:10 18:15 1-

16 * 1 12:58  13:00 13:14 1-

16 M1.5 9 13:17 1329 14:18 2+ | 1312 13:28 13:33 1 13:19  13:30 14:08 2+ | 13:20 13:31 14:00 2 13:19 13:31 13:54 2

16 C7.6 1 14:20 14:24 ? -

16 M1.3 3 14:30 14:39 15:35 2+ | 14:09 14:48 16:08 3

17 C6.6 1 14:27  14:30 14:36 1-
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18 c23 1 09:45 09:51 09:55 1-
18 C5.9 8 10:15 10:20 10:35 1 10:09 10120  10:35 1+ | 10:15 10:23 10:43 1+ | 10:15 10:22 10:46 1+ | 1007 10222  10:35 1+
18 ca.2 8 12:28  12:31 1249 1 12:25  12:31 1244 1 12:29  12:32 1244 1- | 12:28 12:33 12:42 1- | 1227 12333 13:.02 2
19 | M65 3 06:51 07:01 07:12 1 06:48 06:57 07:32 2 06:55 07:01 07:17 1
19 ca.l 1 10:58  10:59 1106 1-
19 | Mm17 9 14:32  14:36 1448 1- | 14227 14335 1455 1+ | 14:33 14:38 15:08 2 14:32  14:36 1456 1 14:34  14:36 1451 1-
20 C35 1 13:19  13:23  13:28 1-
22 c5.1 5 12:09 12:12 1225 1- 12:10 12:13 1229 1 12:10 12:14  12:33 1
22 c3.7 1 14:53  14:57 15.07 1-
22 ca.2 1 16:58  17:02 17:18 1
23 C35 2 10121 10:25 ? -
23 ? 1 10:33  10:38 ? -
23 c4.0 2 10:43  10:49 ? -
23 C4.6 4 11:15  11:22 ? -
23 c7.8 2 11:41  12:15 1257 2+
23 * 1 12:04 12:35 1245 2
24 | M1.2 8 10:25 10:31 1058 2 10:27  10:32 1051 1 10:24  10:31 10:48 1 10:26  10:34  10:42 1-
24 ? 1 11:57  11:59 12:03 1-
24 C6.4 3 12:49 12:51 13:04 1- 12:48 12:53 13:02 1-
25 | M11 2 | 0731 07:35 07:38 1- | 0726 07:32 07:46 1
25 C35 1 10:33  10:36 10:40 1-
25 c2.9 1 11:45 11:49 1156 1-
26 X1.8 2 | o7:15 07:23 07:36 1 06:30  06:47  08:00 3
26 | M2.2 6 11:36  11:52 ? - 11:44  11:50 1155 1- | 11:36 11:50 ? - 11:36 1151 ? - 11:37  11:52 1158 1
26 | M2.8 9 11:58  12:02 ? - 11:55  12:06 1226 1+ | 11559 12:05 12:42 2 11:58  12:06 12:31 2 11:58  12:06 1354 3
26 ? 1 12:46 12:51 13:04 1-
26 ? 3 13:25 13:27 1340 1- 13:26 1329 1343 1- | 13225 13:29 13:42 1-
26 | M16 7 14:07  14:16 ? - 14:.05  14:09  14:35 1+ | 14:08 14:16 14:46 2 14:.09 14:16 15:00 2+ | 1412 1417 1427 1-
27 Cc7.9 6 12:38  12:42 1252 1- 12:38  12:44 13.04 1+ | 12:39 12:44 ? -
27 cr.1 2 13:09 13:16 ? - 13:03  13:17 ? -
27 c9.8 6 13:25 13:28 13:37 1- 13:25 13:29 1351 1+ | 13:223 13:28 13:51 1+
27 Cc7.4 2 15:29  15:33 1556 1+ | 1529 15:32 15:45 1-
28 C8.0 1 06:40 06:55  07:13 2
28 cr.1 2 09:10 09:13 09:19 1- 09:07 09:14 09:30 1
28 | M1.2 2 14:41  14:43 1455 1- 14:43  14:46 15.02 1
28 | M4.2 2 16:23 16:28 16:35 1- 16:24 16:27 1643 1
29 c4.0 1 12:03 12:06 12:15 1-
29 | M11 2 16:32  16:35 ? - 16:28 16:34 1645 1-
30 c7.1 1 10111 10:17  10:32 1
30 C4.6 1 12:00 12:05 12:25 1
31 C6.2 3 08:22 08:30 08:36 1- 08:27 08:33 08:47 1 08:28 08:31 08:39 1-
31 C5.5 2 08:39 08:42 08:49 1- 08:43 08:45 08:49 1-
31 C7.6 1 08:58 09:02 09:10 1-
31 | M13 8 09:34  09:38 ? - 09:20 09:35  09:55 2 09:25  09:30 ? - 09:35 09:37 09:43 1- | 09:34 09:39  09:47 1-
31 * 1 09:33  09:39 ? -
31 ? 4 09:48  09:51 ? - 09:48 09:54 10:04 1- | 09:46 09:52 10:06 1 09:47 0952  10:04 1-
31 C6.4 7 10:27  10:29 1055 1+ | 10:18 10127  10:34 1- | 10227 10:31 10:46 1 10:27  10:30 10:46 1
31 | M24 8 12:47 12:54 1340 2+ | 1243 1252 13:04 1 12:47 12:55 13:19 1+ | 1246 12:55 13:28 2 12:46  12:54  13:38 2+
31 | M12 7 1352  13:59 1413 1 13:52  14:00 14:29 2 1351 14:02 ? - 1353 13:59 1412 1
31 * 2 14:31  14:37 1446 1- | 1427 1429 1643 3+
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ﬁ Steve Parkinson (Various) Andrew Thomas (19.6/18.3/21.7kHz) Phil Rourke (23.4kHz) Mark Prescott (21.75/23.4/20.9kHz) John Elliott (19.6kHz)
% Tuned radiofreque.ncyreceiver, Tuned radiofrequencyreceiver, 0.6m Spectrum Lab, 0.6m frame aerial. SpeclrumLe.\b./Sla.rbase., Active| Tuned radiofrequencyreceiver,
2 frame aerials. frame aerial. mini-whip aerial. 0.5m frame aerial.

DAY START PEAK END (UT) START PEAK END (UT) START PEAK END (UT) START PEAK END (UT) START PEAK END (UT)

1 C4.9

1 C8.4 14:48 14:58 15:39 2+ 14:53  15:11 16:02 2+ | 14:48 15:10 15:40 2+

1 c8.1

2 C5.7

2 C7.4 10:10 10:15 10:33 1 10:10 10:16 10:42 1+ 10:14  10:22  10:50 2
*

2 C7.4 13:12 13:19 ? -

2 M3.2 13:28  13:41 14:55 3 13:10 13:43 15:17 3+ 13:32  13:52 15:15 3 13:10 13:42 15:40 3+

2 C7.6

2 C7.6

3 M1.5

3 ?

3 ?

3 X9.0 12:14  12:20 14:.05 3 12:14 12:21 13:48 3 12:18  12:23 ? -

3 M1.5

4 ?

4 ?

4 M1.2 11:00 11:07 11:40 2 11:01 11:11 11:54 2+ 11:04 11:14 14:35 3+ | 11:00 11:13 12:10 2+

4 ?

4 ?

4 ?

4 *

4 ?

4 ?

4 *

4 C75

5 M1.4

5 M1.6 08:23 08:35 09:20 2+ | 08:22 08:35 09:15 2+ 08:28 08:51 09:26 2+

5 * 09:22 09:25 09:35 1-

5 ?

5 ?

5 ?

5 ?

5 *

5 ?

5 "

5 ?

5 c8.4

5 ?

5 C8.6

5 C9.0

5 ?

5 C9.8

6 C54

6 ?

6 ?

6 ?

6 ? 12:01 12:04 12:25 1

6 ?

6 ?

6 ?

6 ?

6 ? 14:16  14:19 14:25 1-

6 ?

6 ?

6 M1.3 15:20 15:23 15:40 1 15:20 15:22 15:35 1-

6 M1.0 16:48 16:52 17:02 1-

7 ? 09:03 09:17 09:40 2

7 C6.6 10:24  10:30 ? - 10:24 10:29 11:36 2+ 10:28  10:34 11:56 3

7 ? 10:47  10:57 11:20 2

7 ?

7 ?

7 ? 14:14  14:21 14:45 1+

8 * 08:18 08:22 08:39 1

8 M1.2 08:49 08:54 09:35 2+ | 08:48 08:53 09:26 2

8 "

8 C5.4 11:48 11:54 12:20 1+ 11:51 12:03 12:56 2+

8 C5.8

9 C6.3 09:54 10:03 10:30 2 09:55 10:00 10:35 2

9 C6.1 10:55 10:58 11:10 1- 10:55 10:58 11:25 1+
?

o | 7

9 X1.4 15:44 15:51 16:35 2+ | 15:44 15:50 16:52 2+ 15:49 1555 16:38 2+

10 C7.3

10 M1.3 11:52 12:02 13:25 3 11:52 12:03 13:33 3 11:56  12:07 ? - 11:52 12:03 13:45 3

10 M1.1 12:26  12:29 13:45 2+

10 ?

10 C75 14:37  14:41 1455 1-

10 C5.6

11 C3.9

11 C3.7 13:52 13:56 14:02 1-

11 Cc2.9

11 m2.1/M1.4] 15:57 16:07 16:39 2 15:54 16:06 16:44 2+

12 *

12 C3.3

14 M1.8 13:28 13:36  14:15 2+ | 13:28 13:42 14:41 2+ 13:33 13:44 14:38 2+ | 13:28 13:42 14:50 2+

14 Cc2.9

15 M1.3 10:03 10:08 11:09 2+ 10:07 10:12 11:12 2+

15 C4.6

15 C5.7

15 ?

15 C3.9

15 M1.7

16 *

16 M1.5 13:20 13:31 14:00 2 13:20 13:31 14:05 2 13:24  13:35 14:12 2+ | 13:18 13:33 14:05 2+

16 C7.6

16 M1.3 14:38  14:46 15:22 2

17 C6.6

18 Cc23

18 C5.9 10:13  10:21  10:40 1+ | 10:12 10:21 10:51 2 10:19  10:25 11:06 2+
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18 ca.2 12:28 12:33 1250 1 12:27  12:31 1251 1 12:32  12:36 1248 1-
19 | M65
19 ca.l
19 | Mm17 14:33  14:36 1455 1 14:32  14:37 1459 1+ 14:37 1441 1510 2 14:32 14:35  15:00 1+
20 C35
22 c5.1 12:09 12:13 12:35 1+ | 1209 12:13  12:39 1+
22 c3.7
22 ca.2
23 C35 10:19  10:23  10:36 1-
23 ?
23 c4.0 10:43 10148 1055 1-
23 C4.6 11:18 11:22 11:35 1- | 1115  11:21 11:33 1- 11:20  11:26 1146 1+
23 c7.8 11:49  12:08 1228 2
23 *
24 | M12 10:27  10:33 1050 1 10122 10:33 1056 2 10:30 10:35 10:49 1 10:25  10:32 1050 1
24 ?
24 C6.4 12:51  12:54 1312 1
25 | M11
25 C35
25 c2.9
26 X1.8
26 | M2.2 11:41  11:56 ? -
26 | M2.8 11:36  12:09 13:00 2+ | 11:37  12:06  13:15 3 12:02 12:08 1258 2+ | 11:35 12:05 13:15 3
26 ?
26 ?
26 | M16 14:08  14:16 14:40 1+ | 14:08 14115  14:28 1
27 Cc7.9 12:38  12:44 13:00 1 12:37  12:45 1257 1 12:42  12:48 13:.02 1
27 cr.1
27 c9.8 13:10 13:27 1340 1+ | 13.08 13116 13:24 1- 13:28 13:31 1340 1-
27 Cc7.4
28 C8.0
28 cr.1
28 | M1.2
28 | M4.2
29 c4.0
29 | M11
30 c7.1
30 C4.6
31 C6.2
31 C5.5
31 C7.6
31 | M13 09:26  09:37  10:02 2 09:38  09:43 10:05 1+ | 09:225 09:38 10:18 2+
31 *
31 ?
31 C6.4 10:21  10:30 1051 1+ 10:30 10:34 1045 1- | 10225 10:28  10:55 1+
31 | M24 12:47 12:54 13:30 2 12:47 1254  13:38 2+ 12:47  12:55 1350 2+
31 | M12 13:52  14:00 14:20 1+ | 13551  14:00 14:15 1 13:40  14:00 1415 2
31 *




