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SUMMARY
This report comprises:

--A summary of jovian currents and spot motions, as shown in the JUPOS charts for 2009.
--A summary of the main events on Jupiter from 2009 September (following our last report) to 2010 January (end of the apparition).  
--Preliminary conclusions which may be of general significance, regarding three large-scale phenomena which have been better observed in 2009 than at any previous occurrence:

i) The North Temperate Disturbance: This unusual phenomenon is a dark sector of the NTZ.  We show evidence that it develops as a sequel to a vigorous revival of the NTB, and that it is an area of vigorous activity in the NTB and NTZ. 

ii) The NEB expansion event:  This phenomenon, which currently occurs every 3-5 years, is defined by northwards expansion of the NEB.  In 2009 it was accompanied by longitudinal expansion of a very active ‘rift’ system within the NEB, and also by reappearance of large dark projections on NEBs, which were slow-moving.  A partial survey suggests that similar processes occurred during previous NEB expansion events, thus revealing a pattern of disturbance that involves the entire belt. 
iii) The SEB fading:  This phenomenon began in 2009 very soon after the cessation of ‘rift’ activity in the SEB, and a series of cyclonic dark ovals quickly appeared in order of increasing longitude, suggesting that there was a reconfiguration of the retrograding SEBs jet. 

ACKNOWLEDGEMENTS & DATA ANALYSIS
This is a preliminary report, pending further analysis, but we post it now so as to provide a record of the 2009 apparition, and to discuss some general inferences.  

This report uses images by numerous observers around the world, especially those whose images are shown by name in the figures (and in our previous interim reports).  We are very grateful to all the observers; a full list is posted as Table 1 (List of observers).  
Damian Peach produced an exceptionally fine series of images in September, as well as maps from them, and movies of the maps. All are posted on his web site:  



http://www.damianpeach.com/barbados09.htm
Thanks also to the ALPO-Japan for use of some images posted on their web site. 
The analysis is based on work by the JUPOS team: Gianluigi Adamoli, Michel Jacquesson, Hans-Joerg Mettig, and Marco Vedovato.  They have measured the images using WinJUPOS as usual, and produced charts of longitude vs. time for spots in all latitude ranges.  WinJUPOS was created by Grischa Hahn: see <http://jupos.org>. For the 2009/10 apparition they made a total of 56,492 measurements on images from 77 observers. There were also 811 visual transit measurements of longitude, mainly from Horikawa and Cicognani. 
The report also uses cylindrical projection maps of Jupiter, prepared from various observers’ images using WinJUPOS by Marco Vedovato, Michel Jacquesson, and Damian Peach. 

Drift rates (DL1, DL2: degrees per 30 days in longitude System 1 or 2) are preliminary measurements from JUPOS charts.  Latitudes are estimates based on the visibility of spot tracks in JUPOS charts for different latitude ranges.  More precise analysis of the JUPOS database remains to be done. 

Figures are in the attached ZIP file. 
____________________________________________________

N. Polar to N.N. Temperate Regions
The N4Temp and N3Temp regions showed typical sets of spots moving with the usual slow currents. 

In the NNTZ, the Little Red Spot (NN-LRS-1) and several anticyclonic white ovals (AWOs) were well tracked (Fig.1).  Our analysis of these spots from 1993 to 2008, showing NN-LRS-1 to be a long-lived anticyclonic oval throughout this period, is in press [ Ref.1].  NN-LRS-1 was remarkably dark red throughout this apparition (Figs.2 & 17). An AWO (WS-5) approached it in Sep.; collision and merger on Sep.25 was nicely recorded (Fig.2).  Full analysis of the JUPOS data for 2009, by Gianluigi Adamoli, shows good correlation of speed with latitude for all the NNTZ ovals (Fig.3). There were some dark spots retrograding f. LRS-1. 
NNTBs jet : There were no NNTBs jetstream spots until one appeared in June. Several others appeared in July, and many others from mid-Sep. onwards, all appearing around L2 ~ 250 near the p. end of a dark NNTB segment. The July spots moved with DL2 ~ -85 deg/mth, and disappeared on reaching the NTD in Sep.(see below). 

____________________________________________________

North Temperate Region

The NTB was still recovering after the extraordinary jetstream outbreak and belt revival in 2007.  The belt was still broad and reddish throughout 2008 and 2009.  The NTBs edge was especially orange, and still showed a few features moving with the jetstream. The NTBn was extraordinarily sinuous ever since the revival.  In 2009, some of the projections and streaks on the N edge had spread dark disturbance right across the NTZ, creating a new N. Temperate Disturbance.   Alongside this report, Gianluigi Adamoli and JHR have done a full analysis of the 2009 data and we are posting a final report on the N. Temperate Region, with a detailed  dynamical model of the NTD [ref.8]. Therefore, this report gives only a preliminary overview of the observations. 
NTB/NTZ  (Fig.4):

The NTBn showed a remarkable pattern of wave-like projections in 2008, and again in 2009, with dark grey streaks (at ~30 deg.N, some very dark) and sometimes red spots, forming in the northward-pointing projections.  These NTBn projections were at lats.30.5 to 32 deg.N (2008 data), so they probably coincided with the NTBn retrograding jet.  Speeds were typical NTC, ranging from DL2 ~ +14 to +26 deg/mth for most features.  But speeds varied from DL2 ~ -23 to +30 in the most complex region of the NTD. 

North Temperate Disturbance (NTD) (Fig.4):

This was a sector of the NTZ, ~100 deg long, which was largely occupied by many dark streaks, some in NTZ as well as on NTBn, as well as general shading. Hi-res maps (Fig.4) show that it had quite well-defined ends, drifting with the NTC.  

Such formations in previous years have been named ‘N. Temperate Disturbances’ by analogy with S. Tropical Disturbances, but they have never been proved to involve recirculation of the jets.  Present obs’ns are good enough to resolve this question. 


From the best observations, in 2009 July-Sep., we can divide the NTD into two parts:

---P. sector (~60 deg. long): This consisted of two long dark streaks at 30 N (DL2 ~ +23 deg/mth), with small bright spots in NTB alongside them, probably intense rifting in the belt.

---F. sector (L2 ~ 75-125 in Aug-Sep.): This sector revealed several unusual motions:

    a) A dark spot with DL2 = +72, the full speed of the retrograding NTBn jet, at lat.~30.5 N.
    b) Several small dark spots in NTZ, all at lats. 32-33 N in spite of their different drifts (Fig.4). One marked the f. end of the NTD (labelled DSF1; DL2 = +23).  Others, arising repeatedly at or near this spot, were prograding. These spots underwent various encounters and mergers until they encountered another dark feature and then disappeared.
    c) A volley of NNTBs jetstream spots, with DL2 ~ -85, disappeared in Sep. on reaching one or other of the dark spots in the NTD.

NTD: Discussion


The NTD seems to be mainly a sector of turbulent disturbance manifested in NTB rifts (in its p. half) and NTZ spots (in its f. half).  So the source of the NTD could be a region of disturbance similar to a SEB or NEB outbreak, generating rifting in the NTB, and disturbance on the NTBn jet, leading to vortices in the NTZ. 

The adjacent jets were not deflected away from the NTD; indeed the NTBn and NNTBs jets were both revealed within the Disturbance by one full-speed spot each.  As in earlier examples, the NTD intercepted some NNTBs jetstream spots, but only because they interacted with NTZ spots or projections generated within the Disturbance. 


However, further analysis shows that there was repeated eddying and recirculation of spots within the NTD, which enables us to understand how it arises [Ref.8]. 


Also, it now appears that the dark spots and streaks forming within the NTBn projections were a consequence of the great outbreak in 2007 [ref.2], comparable to the formation of barges in the NEBn after a NEB broadening event, indicating eddying due to destabilisation of the retrograding jet.  This process has developed even further in 2009, generating the very dark streaks in NTBn, and the NTD.  This sequence may have happened before.  Two recent NTD’s (1972-75 and 1988-92) followed a few years after the super-fast NTBs outbreak in 1970 and the suspected outbreak in 1985.  I therefore suggest that the present features are common sequels of a super-fast NTBs jetstream outbreak.  
NTBs jet:


In 2008 there were several pale orange ‘lozenges’ with DL1 = -78 deg/mth.  Remarkably, instead, in 2009, there was one dark streak with DL1 ~ -90.  Although this did not support my prediction that the lozenges would decelerate, it may well support the interpretation that they were vortices travelling slightly slower than the full jet speed, which is the speed of the new dark streak. Thus, the jet speed is still faster than in the 1990s. 
________________________________________________
NEB: The great outbreak affected the full width of the belt

The greatest phenomenon of 2009 was the start of a new NEB broadening event, accompanied by great expansion of rifted regions within the NEB.  The JUPOS charts show that this was part of an outbreak affecting the entire width and circumference of the NEB.  Most importantly, there was a sudden reappearance and deceleration of the dark projections on NEBs. This outbreak has been observed at higher resolution than any previous example. Comparison with previous NEB broadening events reveals that some of these phenomena are important general features of these events. 
NEBn outbreaks: (Figs.5 & 7):

As previously reported [Refs.3&4], the NEB broadening event began in late May when the most impressive NEB rift (Rift C: see below) passed the location of a dark barge in the NEBn (named b1). A new bright cloud erupted northwards from it, and generated a very dark spot in the NTropZ on May 31 (L2 = 136) (NEBn Outbreak no.1 = NEBO-1)  Two more spots later appeared from the same point, and a second such eruption occurred in the same way on Aug.7 (L2 = 20) (NEBO-2).  The two outbreak sources continued to develop as follows:

NEBO-1:  This produced 3 dark spots in succession, presumably anticyclonic as they were in the NTropZ (lat.~19-20 N). DS1 recirculated S into the retrograding NEBn jetstream and was lost as it returned to the source.  DS2 remained near-stationary at L2 ~ 100, July-Dec.  But DS3 oscillated vigorously, P ~ 1 month, from July-Sep.; then it was lost (see barge merger below). 


NEBO-2: The new dark spot or ring (DS4) was at lat. 19 N, Aug.12-19, moving with DL2 = -40 deg/mth.  Then it became a small dark spot and slightly decelerated.  It was probably tracked into Sep.  Also in Sep. several other dark spots were prograding at similar speed in this region (L2 < 360, DL2 ~ -30).  Meanwhile another dark spot/ring (DS5) emerged from the source at L2 = 18 around Aug.30, and stabilised as a conspicuous ring at L2 ~ 10 throughout Sep. 


By the end of the year, the broadening event was clearly proceeding all round the planet, partly by small dark spots or streaks extending into the NTropZ, and partly by general yellow-brown shading developing around them (Figs.7&14a). 
NEBn barges and white ovals: (Figs.5a&7):

At the start of the apparition in March, the NEBn had few conspicuous spots, as is usual before an expansion event. There were just 3 surviving barges (provisional names: b1, b3, b4), and one conspicuous white bay (the long-lived white spot Z). (We have already made compilations showing a NEBn dark projection retrograding past WSZ, June 4-23, DL2 = +34: a rare detection of the NEBn jetstream). WSZ was still moving fast (DL2 = -12), but soon after the NEBO-1 outbreak, a new, similar white bay (WSY) formed on its f. side, and WSZ suddenly decelerated, to form a stable pair with WSY.  


New barges were also forming at this time [provisional names: b2, b5, b6]: see maps (Fig.7). Thus, from July to Sep., there was a stable array of 4 barges spaced ~23 deg. apart (b5,b1,b2,b6), alternating with 4 anticyclonic ovals (DS2,DS3,WSY, WSZ). 


The chart shows several short-lived little spots retrograding f. WSY and f. WSZ at this time, some with DL2 = +20 (near-jetstream speed), others closer to DL2 ~ 0 (inc. b6).  Some such spots are typical f. WSZ, and some were also visible at other longitudes, but the concent-ration in this region suggests additional disturbance of the NEBn jet by the NEBO-1 eruption.
  
In October, barges b1 and b5 converged, DS3 between them disappeared, and the two barges then merged (Fig.6).
Mid-NEB rifts:   (Figs.7 & 8):

In 2008, mid-NEB rifts had appeared repeatedly, starting as very bright compact white spots (with DL2 ~ -133 or faster) from which long diagonal rifts gradually extended.   In 2009 March, there were few or no rifts, but three then appeared in similar fashion to the rifts in 2008: Rifts A and B, in April (DL2 ~ -153); and Rift C, in March (DL2 ~ -85).

The rather slow-moving Rift C (Figs.7&8) was notable, because (i) it gave rise to the two local NEBn outbreaks which initiated the NEB broadening event, and (ii) it expanded to almost encircle the NEB.  I therefore suspect that it was a special feature of the NEB broadening event. Its development was typical: a single bright nucleus in late March; extending a narrow bright ‘rift’ to Sp. and Nf. during April; expanding and proliferating further from early May onwards.  This process included appearance of Rift D just f. Rift C.  By late summer, rift D had over-ridden rifts A and B, and the whole NEB was rifted.  Approx-imate latitudes and speeds of all these rifts were consistent with the usual gradient (Fig.9).
NEBs:  (Figs.10 & 11):

There were few features on NEBs, apart from minor transient festoons, until June-July. The JUPOS chart up to June shows small prograding features, with DL1 ~ -20 to -30 deg/mth. 


But then in July, both the appearance and the chart were transformed with the appearance of many retrograding spots, both large plateaux and smaller dark spots. The smaller dark spots, DL1 ~ +30 to +40, were in the NEBs (8-10 deg.N), created within the expanding Rift C system, and later at all longitudes as this rift system encircled the whole NEB.  Some of these were separate dark spots, some were spots within the larger plateaux, or p. or f. ends of those plateaux.  All were rather short-lived. 

More impressively, the large plateaux (NEBs projections) developed from the start of July onwards, also alongside the expanding Rift C system.  They were retrograding with DL1 ~ +10 to +17.   By Sep. they had a spacing of 29 deg. around most of the planet. (This is not consistent with the established speed-vs-wavenumber relation!)  Many of the dark plateaux/projections had ‘reversed’ tilt (i.e. projecting at the Sp. instead of the Sf. end).

Thus, major NEBs projections reappeared after last year’s absence. This coincided with the extensive rifting in the NEB, and with the early stages of the NEBn expansion, suggesting that these phenomena were all a single outbreak affecting the whole belt.  Indeed the NEBs projections may have been directly induced by the extensive rifts.    

Discussion: Changes to NEBs projections during NEB expansion events


Are these changes in the NEBs projections regular features of NEB broadening events?  A quick preliminary survey of our reports suggests that they are. Table 1 lists all the NEB expansion events since 1970, and the concurrent behaviour of the major NEBs projections.


In each case, there was a shift to positive (retrograding) DL1, in contrast to the speeds in other years. So this appears to be a regular feature of the NEB expansion event.  The changes in appearance of the NEBs projections were more diverse; in different years they were disrupted, or disappeared, or enlarged. The ‘reversed’ shape of the projections was noted after the 1988 and 1999-2000 events, but not others. So we cannot yet establish a consistent pattern of shape

changes. However, all these changes can also be seen in individual NEBs projections when a rift passes them [Ref.5, or pp. 139-141 of Ref.6].  Indeed, such local interactions were recorded in some of these years, as well as in 2009.  Major rifting is typically a feature of NEB expansion events (sometimes before the northwards expansion itself), but an analysis of the NEB rifts over this whole period remains to be done.  It will be important to determine if the 2009 Rift C had characteristics specifically associated with NEB expansion events.  
Table 1.   Behaviour of NEBs projections during previous NEB expansion events:

	Year
	Start date 
	(Y=yes)
	Shift to
	Appearance of projections:

	
	
	
	positive
	Disrupted
	New or 
	Reversed

	
	
	
	DL1?
	or fading?
	enlarged?
	shape?

	1988
	1987 Dec.
	focal
	Y
	Y
	-
	Y

	1993
	1993 March
	focal
	Y
	(-)
	(y)
	-

	1996
	1996 April
	focal
	Y
	Y
	Y
	-

	1999-2000 
	gradual
	Y
	Y
	-
	Y

	2004
	2004 April
	gradual
	Y
	-
	(y)
	-

	2009
	2009 May
	focal
	Y
	-
	Y
	Y


Table 1:  NEB expansion events since 1970: Notes from BAA reports. This is only a preliminary survey; a consistent tabulation of these parameters for all apparitions remains to be done.  These data are still unpublished for 1993 [Mike Foulkes] and 2004 [JHR & the JUPOS team].

The classical NEB Revivals of 1893-1915 were similar events, and appearance of new dark spots on NEBs was a feature of several of them [pp.127-128 of Ref.6]. Such spots/projs. were not normally present in this era, and the familiar typical array of large NEBs projections first became established during the 1912-13 NEB Revival.  The projections had positive DL1 after the 1896 and 1906 Revivals (though not after 1912). 


Thus, common aspects of the NEB projs. during NEB broadening events may be as follows: 

i) Change in appearance of the NEBs projs., becoming either more or less conspicuous;

ii) Positive DL1 (‘retrograding’);

iii?) Possibly: ‘reversed’ shape (1988/89, 2000, 2009). 


Our working hypothesis now is that vigorous rifting is indeed a central component of these events, and that it induces diverse changes in the NEBs projections globally just like the changes that have been reported during local interactions. The changes seem to occur globally in the same way that individual interactions between rifts and projs. occur locally.  If so, NEB expansion events are outbreaks affecting the whole belt, so the northwards expansion is not the only, nor necessarily the first, component of the outbreak. 
_________________________________________________________________

SEB: Onset of the fading, with formation of dark barges

SEB:  Formation of dark barges:  (Fig.12): 

The post-GRS rift activity mostly disappeared after May 26, though two bright spots near the GRS were still seen on June 5. With the cessation of the post-GRS rift activity [Ref.4], observers suspected that the SEB would begin fading; and  meanwhile, dark barges began to appear at lat. 16-17 S. 

There was still a dark broad SEB(S) up to May, resolved into a dark grey S strip and reddish-brown N strip. The latter was breaking up into several dark red streaks [on the maps: provisionally labelled S1/B0, B3, S2, S3, & tiny red spot S4], all prograding. In June, the whole SEB(S) began fading, and these red streaks became more prominent, but S1 and S2 were aso shrinking. 


There was a white bay on SEBs, slowly retrograding f. the GRS. The first new barge (‘B1’) appeared alongside this on June 15. Until June 30, B1 often had a tiny bright white spot in or around it, suggesting that it was a site of cyclonic turbulence, but then it settled down as a stable barge.

   
Four other barges then appeared at progressively higher longitudes, as tiny dark red-brown spots: B2, B3 (already present but changed drift), B4, and B5. They were near-stationary, slightly further S than the prograding red streaks S1 & S2, which shrank to tiny proportions and merged with B2 & B3 respectively in late July.  The formation of these barges defined a track with DL2 = +51 deg/mth: from L2 = 160 (June 15: origin of B1) to L2 = 246 (Aug.4: origin of B5). Although there was no visibly retrograding feature on this track, it suggests a perturbation spreading along the retrograding SEBs jet, as discussed below.
SEB: Fading of the belt and changes at the GRS

As another consequence of the switchoff of SEB activity, the ‘arch’ connecting the GRS rim with the SEBs faded away at the start of July, leaving the GRS as an isolated though pale oval. Several observers therefore predicted that the switchoff of activity would lead to SEB fading again.  Indeed, in August the SEB began fading, and the barges in it were strikingly dark.  The SEB(S) (the major component) faded f. the GRS first, and the sector p. the GRS followed in October.  By October, the SEB was fading quite rapidly, acquiring a pale orange tint. (Christophe Pellier’s messages gave a clear analysis of these changes.)  Meanwhile the GRS had become a well-defined isolated orange oval (already more so than in 2007). 

Also in October, on the N edge of the Red Spot Hollow (RSH), a remarkably bright white spot appeared, and the characteristic blue streak soon appeared p. it (Fig.13).  We identified these as recurrent linked phenomena of the fading SEB (see discussion below).  Michel Jacquesson, Yuichi Iga, Toshirou Mishina, and Christophe Pellier, made compilations and analysis of the origin of this spot.  

The white spot most likely developed from an inconspicuous little white spot in the RSH (Sep.27), which then became a very bright white spot interrupting the rim of the RSH (Oct.4-9), which moved fully into the adjacent narrow SEB (Oct.12). Then the white spot emitted a less-bright white streak p. it in the SEB, with the blue streak along its N edge (Oct.19-26).  Remarkably, the white spot was also bright in methane-band images (Oct.12-28), as Antonio Cidadao and Kenkichi Yunoki pointed out.  I don’t know of any other persistent methane-bright spot being recorded within a belt. 


A similar white spot (though not so bright) had appeared previously in 2009 April and July, as noted by M. Jacquesson.  

By the end of the apparition in 2010 Jan., although the SEB(N) remained a narrow dark grey band, most of the SEB had faded to a pale orange-fawn colour, within which the 5 barges were very dark and obvious, and the GRS was a conspicuous isolated orange oval. [Fig. 14].
Discussion: Positive features of the fading of the SEB

This year’s events reveal or confirm several consistent features of the fading phase of the SEB cycle. These discoveries indicate positive phenomena in a phase which is otherwise characterised by absence of visible disturbance.

1)  The cessation of turbulent ‘rift’ activity f. the GRS was almost immediately followed by the onset of fading of the SEB. This confirms the connection that had been noted in 1988/89 and in 2007. 


2)  The formation of ‘barges’ at progressively higher longitudes may represent a reconfiguration of the the retrograding SEBs jet.  When the post-GRS rifted region was active, the jet would have carried turbulence and perhaps vortices. After the switchoff of activity, the jet probably became smooth-flowing but meandering, giving rise to the barges as eddies on its north side. 

3)  The bright spot and blue streak seen N of the GRS are now revealed to be connected, and both comprise a recurrent feature of the fading phase of the SEB.  


The blue streak or triangle has been noted many times when the SEB is faint [p.170 of Ref.6]: “Sometimes there is a distinct bluish or grey triangle on SEB(N)s, Np. the GRS (1942/43, 1957, 1962, 1974, 1989/90, etc.).... As this colour is rarely seen at other times, it is evidence that the fading is not merely a covering of the belt with white clouds.”  It was also visible in 1992/93, and again in 2009.  

The bright spot is more surprising. Bright interruptions in the RSH rim are common in normal times, but are believed to result from retrograding vortices being torn apart in the RSH, which cannot apply at present.  However, identical white spots were observed along with the developing blue streak as the SEB faded in 1989-90 and 1992-93, and the white spot and/or the blue triangle came and went several times within a year. In fact, in 1989/90 we reported the same connection with the blue streak [Ref. 7].  The blue streak was conspicuous in 1989 July, Nov., 1990 Feb., and April-May, but faint in alternate months.  Hi-res photos showed that the streak in 1990 Feb. developed “like a miniature SEB Revival”, extending rapidly p. from a bright white spot due N of the GRS over a few days.  So this year’s event is a repeat of this phenomenon. 
_______________________________
S. Temperate to S. Polar Regions
STBn jet:


Many jetstream spots were recorded, DL2 = -82 deg/mth, all arising at the p. edge of the dark segment STB-1 (see below).  Initially they only travelled <40 deg and disappeared on reaching the GRS. From Oct. onwards, as STB-1 passed the GRS, the STBn jetstream spots were travelling further.

STB  (Figs.15 & 16):

There were 3 segments of STB, provisionally named as follows:


(1) STB-1:  A new dark segment, which arose from a single very dark spot that was present in 2008. It has become a major dark segment of STB, with slower dark spots drifting away at its Sf. end, and rapidly prograding SSTBn and STBn jetstream spots arising at its p. edge. All these are typical aspects of such STB segments (see the Cassini movie).


(2) STB-2: The dark segment f. oval BA: during 2009 it shrank to become a single very dark spot on the f. edge of oval BA (Figs.2,16,17).

Oval BA had suddenly decelerated in 2008 Sep. and in early 2009. In 2009 it maintained fairly steady drift but unusually slow (DL2 = -10.0 deg/mth).  Oval BA was almost colourless for most of 2009, but regained some orange colour in Dec., and was distinctly orange even in lo-res images in 2010 Jan. (Figs.2,17,14).  The dark spot, and a small AWO, persisted f. oval BA.

(3) STB Remnant: As in the previous year, “The STB Remnant is a long-lived, low-contrast, large cyclonic cell, still very pale blue.  It is dark in methane-band images.  P. it is a much smaller oblique streak, also pale blue and methane-dark.”  [Refs.2 & 4].  It was catching up with STB-2, and in 2009 Oct., the oblique blue streak came into contact with the small AWO, which thereupon lost its dark rim (Figs.16 & 17). 
Higher domains:


The well-organised domains in the high southern latitudes all have long-lived anticyclonic ovals, and often show spots on their prograding jetstreams, and dark spots close to their retrograding jetstreams.  In 2009 these features were recorded as follows:

Long-lived anticyclonic ovals:

STZ: Oval BA (see above).

SSTZ (Figs.16 & 18): There were 9 AWOs (40.5 deg.S) and two cyclonic WOs. The smallest AWO (A6) disappeared after September.  Mostly the ovals had steady tracks, but some oscillated, including the cyclonic WO oscillating between A2 and A3.

‘S3TZ’ (50 deg.S) and ‘S4TZ’ (60 deg.S):  There is one long-lived AWO in each domain. 
They were adjacent and co-moving from 2009 March to July, slightly oscillating. Then in July, both started oscillating more, out of phase, with period ~40-60 days. 

Prograding jets:

Spots were recorded prograding with the STBn jet (see above); SSTBn jet (just a few tiny dark projections with various speeds, alongside a bright strip of STZ); and S3TBn jet (7 white spots, DL2 ~ -93 deg/mth).

Retrograding dark spots:

These spots were seen in approx. latitudes 32 S (STBs), 40 S  (‘SSTBs’), and 49 S (‘S3TBs’).  As usual, the positive DL2 drifts are modest and may be less than the full speed of the retrograding jets.  
(In the northern hemisphere, all these phenomena were recorded in the NNTB/Z domain [see above], but not in higher domains.)
Impact scar:

An outstanding event of the apparition was the appearance of a nearly black spot in the S. Polar Region on 2009 July 19, due to a comet or asteroid impact.  This has been described in our previous reports [refs.9,10]. 

__________________________________________________________________
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Table 1 is in a separate file.

Figure legends and thumbnails are in a separate Word file. 
Figures are in the attached ZIP file. 
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