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TROPICAL CYCLONES IN THE NORTHEASTERN AUSTRALIAN REGION
1961-62 SEASON

by Staff of Divisional Office, Brisbane
{Manuscript received August 1962)

Abstract: Tropical cyclone activity was
restricted to three cyclones, extending from

29 November to 19 February. There was no
cyclone activity in the months of January, March
or April. This unusual state of events was
associated with much higher than normal mean
pressures over Eastern Australia and with a
tendency towards the formation of a 500 mb
trough ""graveyard' over the Coral Sea area,
where thickness patterns showed the absence of
the usual warm ridges, these having been dis-
placed eastwards to the longitude of Fiji.

Of the three storms only the first
was a major cyclone; the others failed to reach
maturity. Locations of outbreak were:

Solomons Sea, western Coral Sea near Willis
Island and eastern Arnhem Land. All three
storms showed a predominant E or SE movement.

1. INTRODUCTION

<

The tropical disturbances are classified as follows:

Class 1: Major cyclones with gale winds extending over 100 miles from the
centre.

Class 2: Cyclones with gales not extending more than 100 miles from the
centre.

Class 3: Tropical depressions with central winds of less than 34 kt.

Maps showing the tracks of the storms have been prepared, with 6-hourly positions
and the central pressure in mb. The Greenwich date and hour are shown in the form YYGG,
and this date/time group has been used consistently in the text; for example, 06/18Z means
1800 GMT on the sixth day of the month,.

The catalogue identification.code is as follows:

NNTY_ Y YY Y Y M QL L L L PPYYGG QL L L L FPYYGG .....
Yoy 1 a a o0 o : a a o o

1 2 2
where NN = identification number of disturbance
T = class of disturbance
Y Y = year (tens and units)
y vy .
YIYI = Greenwich date of first location
YZYZ = Greenwich date of last location ..
. ‘\IV‘I = Month of Y2Y2 (November = 1, December = 2 when 50 is added
o to YZYZ)

‘ Q = Octant of the globe
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L L, = Latitude (tens and units)

L,Lg = Longitude (tens and units)

PP = central pressuré (tens and units of mb)
YY = Greenwich date

GG = Greenwich hour

2. LIST OF TROPICAL DISTURBANCES

Number Class Dates ) Locations Affected
1 A1 29 November - 8 Decemkbker 1961 Solomons Sea - New Caledonia
2 \ 1 22-25 December 1961 Coral Sea, off Queensland

central coast

3 s 1 16-19 February 1962 h Gulf of Carpentaria-western
Cape York Peninsula

3. CASE HISTORIES

Each case history is presented in chronological order under the headings:-
Surface Situation, Isallobaric Indications, Development, Track, Wind, Rainfall, Sea and
Swell, Sferics, Radar, Damage and Microseisms. The catalogue identification appears at the
start of each case history.

(1} THE SOLOMONS SEA - NEW CALEDONIA CYCLONE OF 29 NOVEMBER TO
8 DECEMBER 1961

01161 29582 71156 002900 71357 962912 71559

903012 71761 840112 71862 ‘ 780200 72265 820218
72466 840306 72766 890500 72971 960606 73176
000800

Surface Situation:

The intertropic convergence zone (ITCZ) lay north of the equator for most of
November, but northwesterlies appeared at Manus, Rabaul and Madang on the 22nd, at which
time there was a 1030 mb anticyclone in the Tasman Sea.

The formation of a closed depression in the north Coral Sea on the 23rd brought
down the ITCZ over the Solomons. The Tasman Sea anticyclone withdrew slowly eastwards
over New Zealand. By the 25th, the ITCZ was south of New Guinea. The New Zealand high
weakened on the 26th, and on the 27th a deep low developed in the Tasman Sea and later moved
to New Zealand and weakened. Thereafter a marked trough persisted in the western Tasman
Sea until 2 December, but on 3 December a/1022 mb high developed over the Tasman Sea,
moved to New Zealand by 4 December and to east of New Zealand by 5 December with a ridge
westwards along latitude 40°S to the mainland. This ridge became a separate high over the
Tasman Sea on the 7th.

Isallobaric Indications:

Because of the lack of land stations close to the area of inception of the cyclone,
isallobars failed to provide any real indications of development, although 24 hour falls of 2 to
23 mb were noted at Honiara on 29 and 30 November. Falls of 10 - 124 mb were noted in
New Caledonia on 2 December. The filling which commenced on the 5th was indicated by
rises at Norfolk Island.
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Development:

The development of a small tropical cyclone at 11. 4°s 156. 5°E on 29 November
came as no surprise. A closed area of low pressure had existed in the area to the southwest
of the Solomon Islands for almost a week previously, and a marked outbreak of sferics
occurred near 18°S 162°E on the 26th. This area of activity moved NW and was centred about
12°5 158°E on the 28th. The sferics outbreak coincided with the movement across the area
of a cold thickness trough. At 26/00Z the 1000-500 mb thickness at Honiara was 19, 290 ft
and shear 310/18. By 27/00Z these had changed to 18,990 ft and 260/12, and by 28/00Z had
become 18, 860 ft and 180/3. A similar trough passage is visible on the 500 mb contour
charts. : i

At 27/00Z the northern Coral Sea was overlain by a closed anticyclone at 200 mb
with a 270°/100 kt wind at Brisbane. At 28/00Z the upper anticyclone was centred east of the
New Hebrides with a sharp ridge extending westwards to the incipient cyclone position (winds
were Honiara 050/22, Willis 310/18). The jet lay near Norfolk (280/103). By 29/00Z the
upper anticyclone was again centred over the cyclone area and the jet maximum lay near
Williamtown (270/124). Although marked anticyclonic shear and curvature existed northwards
of the jet it appears likely that outflow and hydrodynamic instability occurred as a result of
sharp curvature of the high level streamlines rather than the development of negative absolute
vorticity, as described by Alaka. By 29/12Z the jet maximum was located near Lord Howe
(270/123) and by 30/00Z had increased further (Lord Howe 290/133). By 30/12Z the jet
maximum had increased still further and moved eastwards (Norfolk 270/152), with the upper
anticyclone still centred to the south of the Solomons. During this period the cyclone had
moved steadily SE towards the region of upper divergence connected with the jet, and deepen- -
ing from the initial 1000 mb to 990 mb had occurred. The jet maximum then moved east.and
by 01/00Z Norfolk winds had decreased to 270/93, but a new maximum appeared at
01/12Z near Lord Howe (300/115) and this raised Norfolk's winds to 290/101 at 02/00Z. At
this time Tontouta was only 290/22 which gives an anticyclonic shear of the order of 80 kt in 7
degrees of latitude. The cyclone meanwhile continued to move SE and deepened to 978 mb by
02/00Z, the cyclone at this stage béing located just to the NW of New Caledonia at 17. 593
161, 7°E. The jet maximum subsequently moved away and by 02/12Z the wind at Norfolk
fell to 290/79, and was 300/75 at 03/00Z with the shear between Norfolk and Tontouta
reduced to only the order of 30 kt. At this stage the cyclone was located just SW of Tontouta
and had undergone some filling (6 mb) as it passed along the island.

Inspection of the 1000-500 mb thickness charts shows that the warm pool which lay
over the cyclone on 01/00Z was to the north of it (but south of the Solomons) at 02/00Z;
deepening could thus be expected due to the operation of the Durst-Sutcliffe effect. However,
by 03/00Z the warm pool was located over the New Hebrides and a cold pool had appeared
between Willis and Cairns. The warm pool moved very rapidly to a position NW of Fiji by
04/00Z and the cold pool moved equally rapidly to a position at 22% 1600E, i. e. west of
New Caledonia. By 05/00Z the cyclone had been overtaken by a thickness trough and cold air
began to enter the system. From that time on, the cyclone moved ESE and developed extra-
tropical cyclone characteristics with gradual filling to 1000 mb by 08/00Z.

The high level (about 45-50, 000 ft) jet in the easterlies was in evidence at Honiara
prior to the development of the cyclone. It had reached 100°/50 kt on 2200Z 20 November,
prior to the initial development of a closed low pressure area near the Solomons. -The jet
then weakened, but rose again to 020/40 at 25/12Z, 050/34 at 26/12Z, 110/37 at 27/002,
090/38 at 28/00Z, and finally 090/41 at 29/00Z, by which time the cyclone was in evidence.

Track:

The track {Fig. 1) shows an overall south-eaéterly movement except for some
southerly movement between 3rd and 5th December. An average speed of 8 knots was main-
tained initially by the cyclone whilst it was moving southeast, but while’'moving past
New Caledonia the speed increased to 20 knots. After passing to the south of the island and
whilst moving south, a marked retardation occurred, the average speed being of the order of 5
knots. Thereafter the cyclone moved ESE. Tightening of the thermal gradient due to the
rapid approach of the cold pool mentioned in the preceding section may be the explanation for
the rapid rate of movement past New Caledonia.
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The initial position and track of the cyclone was fairly well established by reports
from the ship '""Baggai' which passed close to the centre on the 29th and then moved SE,
parallel to the cyclone but ahead of it at a speed greater than the movement of the storm. The
cyclone subsequently, on 2 December, passed right over the ship '"Madison Lloyd", which
provided an excellent fix. ’

This cyclone is the second ever recorded from this region in November, the only
prior occurrence being the cyclone of 11-18 November 1956 which followed a very similar
track.

In the initial stages, upp'er winds above the closed circulation (which extended to
500 mb) were light north‘:t’c') n_orthwestrerly. These winds agreed with the southeasterly move-
ment of the disturbance. The application of Mintz's rule to the thickness' chart also indicated
a south-east movement.™ " =~ 777 T '

The rapid movement of the cold %ool‘near Willis Island, to a position near 22°S

"160°E by 04/00Z resulted in a shear of 360 /32 kt at Tontouta. This realignment of the thick-

ness isopleths appears to have been responsible for the southward movement of the cyclone
over this period. As already indicated a thickness trough overtook the storm at 05/00Z and
the subsequent east-south-eastward motion was as indicated by the thickness chart.

Winds:

By 24th November winds over the northern New Guinea and New -Britain area had
shown a marked swing to the west or north-west. At this stage the gradient wind at Momote
was a 24 knot westerly, freshening slightly during the day. Westerlies extended as far south
as Madang, but were not maintained in any strength on the 25th. By 25/05Z winds over the
northern Coral Sea were indicative of a weak cyclonic circulation centred to the south of the
Solomon Islands.

This general situation was maintained until 26/05Z, when the westerly gradient
winds to the north-east of New Guinea freshened to 20/25 knots. This situation was maintain-
ed over the next few days, and the cyclonic wind pattern over the northern Coral Sea became
more apparent, with a gradual freshening of surface winds over the area. At 27/12Z
Choiseul Bay in the Solomons reported a south-west squall estimated at 35 knots, but this was
not maintained over subsequent reporting times. At this stage a 30 knot easterly gradient
wind was being reported. at Vila. By 28/05Z strong winds were reported in western sectors
within 250 miles of the centré, with Misima reporting a 25 knot southwesterly wind. At this
time northwesterly gradient winds of 25 to 30 knots were being maintained over the Manus
Island - New Britain area.

The gradient wind at Honiara increased from 340/13 kt at 29/00Z to 310/25 kt at
29/06Z and 310/36 kt at 29/12Z. On this day, the "Baggai'' was situated about 60 miles south-
west of the centre, with an east-south-east 26 knot wind, and moved parallel to the cyclone
during the next twelve hours or so with little change in winds.

Stronger surface winds around the centre were not in evidence until 30/00Z, at
which time a ship, the "Silver Point" located 200 miles SSW from the centre, reported SE 27
knot winds while the '"Kweichow', 150 miles further south, reported SE 30 knots. Strong
winds had by now extended as far west as Willis Island where the gradient wind was SE 23
knots, whilst at Noumea the gradient wind was ENE 20 knots. At 30/06Z, the "Kweichow"

’ r'é}')‘dfféd 28 knot easterlies while the '"Arafura', near Misima, reported WSW 30 knots.

The first gale force winds associated with the cyclone were reported at 02/00Z,
when two ships were positioned within 100 miles of the centre. These were the "Roy Bank'
with a 44 knot easterly and the ''"Madison Lloyd" with NE 37 knots. At this stage, the gradient
wind at Noumea had inTréased to ENE 28 kt. By 02/03Z the centre had passed to the southeast
of the '"Madison Lloyd's'" position and-a 25 kt westerly was reported by this vessel which was
probably close to the eye of the storm.

¢ At 02/127Z the centre was situated about 90 miles NW fr.om Koumac, still moving
SE, and the surface winds over New Caledonia were increasing. The highest wind at this stage
was a 28 kt northeasterly at Koumac, while at 02/18Z, the '"Chungking", situated in the strait
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between Yate and Walpole Islands, was reporting a 30 kt northeaster, and winds at Tanna in
- the New Hebrides were estimated to be NW at 35 knots At 03/00Z, a 40 kt northerly
gradient wind was reported at Tontouta, reaching 300° 62 kt by 03/06Z (1000 ft).

At 03/1227, Norfolk Island reported gusty E 30 kt winds which were maintained
during 4th December as the cyclone slowly approached the island, reaching E 37 kt at 04/032
with gusts to 56 kt. The %radlent wind at Norfolk Island rose to its maximum of 100° 83 kt at
03/12Z, and was still 100 73 kt at 04/00Z. However, the gradient wind by 04/127Z was 090°
65 kt and continued to decrease during the night, falling to 080° 31 kt by 05/00Z. At 04/162
the City of Coventry", centred 150 miles to the NE of the centre, was reporting NW 30 kt
winds, while in the southwest quadrant the '"Beaverbank' about 350 miles SW of the centre
reported SE 33 kt and 150 miles further south the '""Pioneer Isle" reported SE 28 kt, During
the night, strong to gale force SE winds were reported in this quadrant, the gradient wind at
Lord Howe Island reaching SSE 34 kt at 04/12Z. At 04/18Z the "City of Coventry'", 120 miles
to the north of the centre, was reporting WNW 34 kt, while winds in the vicinity of the
""Beaverbank' had reached SSE 40 kt. The Kawerau', 300 miles WSW of the centre,
experienced SSE winds at 30 kt, :

By 05/06Z, winds near the ""Beaverbank' had reached SSE 42 kt, the ship now being
located 140 miles SW from the centre; however, winds had decreased over the whole area by
05/182.

Rainfall:

Since the-track of this storm was entirely over the ocean, little data is available on
the associated precipitationpattern.

Scattered showers and thunderstorms were first reported over the New Hebrides
area during the afternoon of 21 November, and increased to fairly general light to moderate .
rains and showers by the morning of the 22nd, continuing in this area until 27 November. A
moist northwesterly stream, which developed by the 24th, had extended from New Guinea
equatorial waters over the New Britain-Solomon Islands-New Hebrides area, and by this time
fairly general rains and showers had extended westward over the whole of this region. By the
28th falls up to about 6 inches had been recorded in the Solomon Islands. (No rainfall data is
available for the New Hebrides area).

During the period 28 to 30 November, fairly heavy rains, showers and local thunder-
storms were reported within a radius of about 300 to 400 miles of the centre, particularly in
western and southern quadrants. Fairly heavy falls were reported during this period over
islands to the east of Papua, Misima receiving 935 points between 26 and 30 November.

Little information is available on rainfall during 1 and 2 December, during which
' perlod the cyclone deepened fairly quickly and moved southeast towards New Caledonia.
However, scattered showers and patchy rains redeveloped on 1 December over the New
Hebrides region, _extending to New Caledonia by 01/18Z. By this time rain was easing over
the New Hebrides Islands.

During 2 to 3 December, the storm maintained a southeastward track to the west of
New Caledonxa, passing within 100 miles of Koumac¢. However, while rains were fairly
general over the island, few significantly heavy falls were reported although Tontouta reported
308 points in 12 hours during the night and ‘early morning of 3 December. During the after-
noon of the 3rd, rains in this area eased to scattered showers as the cyclone moved further
to the south,

By 03/21Zz, light intermittent rain had commenced at Norfolk Island. Light to
moderate rains were reported at this station, contmumé until 05/12Z, During this period,
about 43 inches were reported at Norfolk Island, chiefly between 03/03Z and 04/12Z (in the
SE quadrant of the cyclone). Ships within 300 miles of the centre were at this stage reporting
light rains and showers. However, after 05/12Z weather at Norfolk Island gradually
improved, although some shower activity continued for the next few days.



49

Seas:

Seas in the generél vicinity of the circulation remained moderate until 29/00%, when
the "Kweichow' and "Tjimanuk', both in the Central Coral Sea and well south of the
disturbance, reported rough seas. By 29/06Z the "Tjimanuk' was reporting 9 ft waves with
an 11 sec period 400 miles SW of the centre, while the '"Arafura" reported 11 ft waves with 7
sec period about 200 miles NW of the centre. At this stage the '"Baggai'', about 60 miles SW
of the centre, was reporting 8 ft waves of 9 sec period.

By 29/12Z waves were 11 ft high near the '"Baggai', and the "Tjimanuk" reported 11
ft waves of 11 sec period about 200 miles east of Willis Island at 29/18Z, while the
"Kweichow', 300 miles further south, reported 9 ft waves of 11 sec period.

At 0200Z, the '"Madison Lloyd'" was within 100 miles of the centre, in the SE
quadra.nt, and reported 14 ft waves of 6 sec period. By 02/03Z, with the centre now SE of the
ship, the "Madison Lloyd'" reported 5 ft waves of 7 sec period. This ship appears to have
been very close to the eye of the cyclone.

By 04/00Z rough seas extended from waters south of New Caledonia almost to
Lord Howe Island. The "City of Coventry', 250 miles NE of the centre, reported 13.ft waves
of 12 sec period, while the "Kawerau", 250 miles SSW of the centre, reported 15 {t waves of
14 sec period.. The "Beaverbank", 300 miles SW of the centre at 04/06Z, was reporting 8 ft
waves with 12 sec period. At this time, while seas were slight @t Lord Howe Island, a heavy
average swell was running, and heavy swells were also being reported along the northern New
South Wales coast and southern Queensland border waters area. By 05/06Z the "Beaverbank"
was reporting 11 ft waves at 16 sec from the SSE, while swell at Lord Howe Island had
increased to heavy, long. Eleven foot waves with 10 to 12 sec period were also being report-
ed seawards from Cape Moreton by ships in the area. Heavy swells persisted along the
northern New South Wales and southern Queensland border waters until 06/20Z,then gradually
abated. Heavy average swell continued at Lord Howe Island until 06/06Z, then decreased.
Little data is available from ships in the general area until 07/06Z when the '""Oriana', about
100 miles of the centre, reported 22 ft waves at 9 seconds.

Sferics:

Few sferics were reported in the Coral Sea area until 26/06Z November when a
marked outbreak occurred on the southern side of a ¢losed low pressure circulation in the
Coral Sea near 18°S 162°E. This outbreak was comprised of a line of moderate intensity
oriented WSW to ENE and about 200 miles in extent. By 26/19Z this line had degenerated to
three point sources of moderate intensity near 16 S 162 E, and no further sferics were
reported during the remainder of the day. By 27/19Z scattered moderate point sources had
redeveloped over Papua and the Solomon Islands, with several point sources near 14°s 158°E.
At 28/03Z a line of moderate intensity extended 200 miles. SW from Honiara with scattered
points north from the Solomons, but at 28/06Z only isolated moderate points were in evidence
over the northern Coral Sea and Solomons area. At 28/19Z, scattered moderate points were
reported over islands to the immediate east of Papua. At 29/03Z a spot was located 160
miles SSE of the cyclone centre and at 29/06Z another spot was located 280 miles SW of the
centre. On 30th November, spots occurred to the NE and E of the siorm, the closest being
150 miles distant. Further sferics spots were located on 1 December.to N, NE, E and SW of
the centre at distances from 90 to 300 miles.

Dﬁring the subsequent history of the cyclone, no sferics activity was reported in-its
vicinity, except at 03/02Z when a spot was located 210 miles NW of the centre.

Rareps:’
This storm was at no time within range of reporting radar stations. -
Damage:

No reports of damage are available.
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Microseisms:

Measurements of microseismic ground amplitudes (in microns) and periods as
recorded at Brisbane are listed in the Appendix for part of November and December 1961 and
for part of February 1962, together with a description of the microseismic record according
to three categories:

(a) grouping of microseisms
(b) continuous microseismic disturbance
, (c) irregular microseismic activity.

The first characteristic, viz. grouping of the microseisms, is a feature of tropical
cyclone activity, and was in evidence as early as 24 November, 1961. The microseisms also
showed a period characteristic of tropical cyclones, viz. 5 sec. It is evident that the micro-
seisms were generated by the closed depression which appeared near the Solomons on the
23rd.

Although the depression became a cyclone on 29 November, the microseismic
characteristic became type (c) and amplitudes remained very small (mean value 0. 3/1 )} until
4 December. During this period the distance of the cyclone from Brisbane had been
reduced from 990 to 700 n. miles, and considerable deepening had also occurred. However,
it should be noted that no measurements are available for 2 December, on which day the
cyclone was at peak intensity (central pressure 978 mb).

A change in the microseismic record became apparent on 4 December, and by
04/12Z the characteristic had reverted to type (a), and by 04/18Z the period had increased to
7 sec whilst an increase of mean amplitude to 0. 7 4 occurred. During this period the
cyclone was moving on a southerly track and losing intensity under the action of a cold pool
as described in Development above. Although the cyclone remained a feature of the synoptic
chart it had become extra-tropical, which is borne out by the long period of the microseisms.

It is rather surprising that amplitudes from such an intense cyclone should have
been so small, but the explanation possibly lies in the depth of water under the track. The
cyclone originated in an area of ocean depth between one and two thousand fathoms, and on
1 December the water depth exceeded 2000 fathoms, this depth being maintained until
2 December when shallow water was encountered near New Caledonia. However, no record is
available for this day and on 3 December very deep watér was again encountered. Neverthe-
less, it should be noted that when amplitudes increased on 4 December the ocean depth was
still between 1000 and 2000 fathoms so this cannot be the entire reason. Two points appear to
be significant: (i) the cyclone was its smallest distance from Brisbane at the time and (ii) it
was probably extratropical in nature.
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(2) THE CCRAL SEA CYCLONE Q_F 22}25 DECEMBER 1961

02161 22752 71649 032211 71749 002223
71950 002311 72254 002411 72458 002505
72559 002511 -

Surface Situation:

The equatorial trough lay over the Coral Sea from the middle of the month, and as
early as the 17th a closed depression was located in the Coral Sea east of Willis, at which
time a 1030 millibar high lay near New Zealand. The low moved south of Willis on the 19th
but was east of Willis again on the next day, when the'New Zealand high had weakened and a
1030 millibar high was approaching Tasmania. On the 2lst this high had weakened slightl
passing over Tasmania and on 22nd a depression formed in the Tasman Sea near 39 S 169 E.
During the short life of the cyclone a high was maintained near Tasmania, another near
New Zealand, with a depression in the western Tasman Sea. The cyclone was absorbed into
the trough which extended north from the depression on the 26th, the depression becoming
more intense.

Isallobaric Indications:

The formation of the cyclone on 22 December was preceded by 24 hour falls of 1
millibar on the Queensland coast between St.” Lawrence and Lucinda at 22/05Z, with over 2
millibar falls in the Townsville-area at 22/17Z and a 1 millibar fall at Willis. At 23/05Z falls
continued on the Queensland coast but Willis had begun to rise and by 23/17Z Willis showed a
rise of 33 millibars and the falls were restricted to the Mackay area, subsequently moving to
Fraser:Island. .lsallobars'therefore indicated the presence of a disturbance, but otherwise
no conclusions can be drawn from their data.

Development:

This minor tropical cyclone developed on 22 December between Willis Island and the
Queensland coast. The lowest central pressure attained was around 1000 millibars on the
available evidence.

A 500 mb cut-off low and associated cold pool moved into the Tasman Sea on 20
December with a weak trough extending northwards off the Queensland coast. Subsequently
the 500 mb temperature at Willis fell from -5°C at 20/23Z to -7°C at 21/23Z. A trough also
existed on the thickness chart, and the 1000-500 mb thickness at Willis fell from 18,920 ft at
19/23Z to 18,890 on 20/23Z, and was 18,920 ft at 21/232Z, by which time the trough had
disappeared. Twelve hours later the cyclone was in evidence but another thickness trough was
approaching from the Queensland coast.” By 22/23Z, Willis's thickness had fallen 20 ft and the
cyclone was now pdéltxoned to the wést of the thickness trough which was still in evidence on ~
24 December. It is felt that this unfavourable position for the cyclone with respect to the
thickness trough was responsible for its failure to deepen significantly, but by the 25th the
thickness. troug}lh\ad disappeared and one might have then expected the cyclone to redevelop
mten51ty “However, ‘it filled instead, being in latitude 25 s by 25/11Z and evidently too near
the main Tasman Sea cold pool which caused a drop of thickness at Lord Howe of 240 ft
between 24/23Z and 25/23Z.

Sferics reports support the above analysis. A large number of fixes were reported
on the 20th between Townsville and Rockhampton and inland to Winton. - This group of fixes
had moved on 21 December to a position just east of Willis and extending over five degrees of
latitude. This agrees with the movement of the first thickness trough, which disappeared by
the 22nd. Further marked sferics activity on 23 and 24 December to the immediate east of
the storm is in agreement with the second thickness trough's having passed over the cyclone.

From the minor nature of the storm it is not: surprising to find that the subtropical
jet was not particularly strong. The 200 mb chart'shows a jet maximum near Mackay on the
19th, (270/82 at 19/11Z), continuing at 70 kt on the 20th. By 21/23Z the jet was near
Siladstone (280/75) and on 22 December rose to 260/84. By 22/11Z it was near Brisbane
(280/90) and rose to 270/103 on the 23rd. By 23/23Z, it was near Lord Howe (290/114), but
then it weakened considerably and by 24/17Z the jet was strongest near Brisbane (320/81),






