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Mars Observations in 1999
at the Observatory of the Fukui City Museum of Natural History

Takashi NAKAJIMA* and Masatsugu MINAMI**

The planet Mars approaches the Earth every two years. In 1999, Mars was closest to
the Earth on 1 May 1999 with the maximal apparent diameter 16.2 seconds of arc and
was observable for about one year and a half from October 1998 through March 2000.
The present report deals with our observations of the planet carried out at the
Observatory of the Fukui City Museum of Natural History] abbreviated to the Fukui City
Observatory[lduring the period. The Martian campaigns of the Fukui City Observatory
have been carried out since 1952 and this is the 11th of the Mars-report series in this
Bulletin. The 12th report shall deal with the 2001 apparition in which the planet was at
opposition on 13 June 2001, and we successfully carried out the routine observations:
Especially the planet showed a spectacle dust storm in 2001.

Key words: Mars, Surface; Visual Observations; Martian Meteorology;
CMO/OAA; the Fukui City Museum of Natural History

1000000 Introduction

OO00D0o0o0o0oO0o0obooOooboogooes20bo0oooooo0oobb 2020000000
oobooooobDsoooowoooooooooboooooooos40gonoooonooono
gobolese0 0000000000010 0000000000000 0O0OO0DOOO97100
19880 0 00 000DO0DOOO0DOO19880 00 0019900910 1019930 I 199507 [0 19960970
19000020010 0000000000000 O0OO0DO0ODOO0ODOOOz03080 00000000
oboooooo1eoooogoooooooboboboooboobietsgigooooon
goooooooboobuobobooboobooboobgrgsgzooogooooogobn
gbooooobooboboboboobuobobouoob0obobobb0obUObO4ein199901026
oo oooooooooooobLD bbb bbb bbb boooUo g

*[0 91808056 000000100407
**[091300048 OOOOOOOCOOOOOS36IT4



0oo0oooooooo

gl1o00000gooad

0o0o00oO0s 0000002402500 00000O020030000000000025.11000
dodoobooooooeesogonooz3siigooooooomoboooooooog
gooboboooobbooobobboooboboooobDooooD b ooobbobooooboog
goesioioibodobom@mom20dooononoo13s8sgdnoonngdioeeriard

gdomMmimooboooob20000b0boobeisogonoooon

0019990 0000000019840501900 0000 00s 01761"MO0DOOOODOODOODOO
ooooooooooboboboooooodddddddddogooooooom3oooon
0019840 00015ecmO 0004500 0000000000 20ecmO 0O 00O 04800 O O O 4000 M
gooood

Ever since our first observations of the 1954 Mars in the Fukui City Observatory, the planet Mars
has repeated its perihelic apparitions four times. We observed the great oppositions in 1956, 1971 and
1988, and are about to welcome the 2003 great apparition soon. Since 1969, we compiled the Mars data
thickly and continuously every apparition, and from the data in 1978 we have been reporting our annual
observations in this Bulletin. This article is the 11th report in this series and a sequel to the report in
referencel] 101 Here we deal with our observations in 1999: We observed the 1999 Mars for 18 months
from October 1998 to March 2001. The apparition was similar to the one we met in 1984 whose report
was published in reference] 3[1 At that time we made use of a 15 cm refractor at magnification 450x ,
while this time we use a 20cm ED refractor at 400x and 480x% .

In the cases of the great perihelic oppositions the apparent diameter & of Mars becomes 240 25
seconds of ard]J arcsecs[ in 2003 it will attain an unprecedented diameter 25.11 arcsecs, while in 1988
its maximal diameter was just 23.81 arcsecs] but in the cases of the aphelic oppositions & is no larger
than 14 arcsecs] the 1995 apparition corresponded to this case and the maximal & was 13.9 arcsecs -
see referencél 2[T1 This 1999 apparition, the 8 grew to 16.18 arcsecs on 1 May 19991 while in 1984 it
was & 00 17.61" on 19 May 198401

2019990 000 O Mars in 1999

Ooooboooobobetstlinonoooooooboomooboooooobooooon
oM bo40z4mooom402s000@mooooobooooooooboonooooonono
o000o0oo0o0oo0OO0o00O0OO0cO000O0Os 0000000 DOOO0O000OO11998010020000
0o0oooooooooooooooOoOOs 4200000000000 000O00O0O0OO0OOOO
o030 o00o0o0oso00oooo0ooobo0ooboOooooOobode0000OOOOOOOOOnoS
0199801101006 04.6"012010006 05.2"019990 1010008 U6 3" 0D OOODODODO

gooooooOooOwuooooooo

0000000010110 000mooooooooeuoooomOonon20100006 07.9"0
30100o0osd D100 O00004010006 D400 D0 OODOOODOBO1I0006 O16.2"000O
gbbooobbooobtbooobbooobbooobb bbb ooob o
6010006 0143"0 00070100006 0115"0000O70270000000000O0O0ODOODO
00D000DbO00O080106 093"09010006 O7.9"0 10010006 O6.9"01101000
o 055"000000000D000DO0O0O00DOODO20000303008 40"0D00000O0ODODO
gobogoisoogoogo
0o0o0o0o0odooooooooooooo22000000000000000O0DOOO0O0O
0000000000000 0000DbOO000D0DbO000LsOOOOgoooiLst OO0 nDdoson
LsOO0001800LsO0 000 2700Ls0 0000 O000DO OO 019940950 O 0O 0 0O O 3270Ls0 O 1670
LsOO0dodnono19970 00 0DOo0060LsO 02040Ls0 0000 OO0 DO O OOO0O370LsO O 3270LsO0 O
goooobbboboooo0ooooosidgggoobbobbobooooooooooooo
00006 00D0DODDOODODODODIDOODOOODODODOOOYODOBODOIOODO17O0O
gogbodobobooboobobboobboobdobboobobooboobDbooboono
goboboooboos7iLsi b ooosiLs Do booobOis2isdoboo19s20dd
O00o001070LsO019840 0 000001500Ls0 00000000 DO10017000000000
000000000000 0o0ooooooAdODOOADO1320Ls000000n

0000000000 booobodbDbdde 000D 0O0ODODOOODOOOOOO@ O200N
gdobobodiobbiooobobe D 02NOD DD O0O0O0OD0ODDODOOOOOoooOnO
00000000000 b0o0muubbob0bUUe O260NODODODOO @ O200N

goooboobobooobboobbhoobbo0 b woobbooobooobob oo
gooboboooobobooobbbuooobboooobbooobbooobobbooobobo
0o000doooooooooooooboooo200ldwbO2300WO OO o ooooooog
00o0ooDoooooo400000100350.1000000001000014.6[040000 1000
gooboooooooooobObooobbooobD4000obobooobDbOooobobbooa
00000 Fig70 0O 0D0O0O0O0OOC O0DODOOODODOOODOOODOOOOODODOO
gooog.

As noted, the planet was closest to the Earth on 1 May 1999, while it was at oppositior that is, when
Mars is at the opposite side of the SunCon 24 April.

Since the Martian axis is declined by 25.20 against the revolution plane, the planet shows the
seasons: To denote the Martian season A we use the areocentric longitude of the Sun Ls: The vernal
equinox of the northern hemisphere corresponds to A [0 0000Ls, the summer solstice to 0900Ls,
autumnal equinox to 1800Ls, and the winter solstice to 2700Ls. In the 1994095 apparition we observed
from 3270Ls to 1670Ls, and in the preceding 1997 apparition, we did from 0060Ls to 2040Ls, and this

apparition we observed, as seen later, from 0370Ls to 3270Ls. We therefore spent three apparitions to
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observe one Martian year, implying that we needed 5 terrestrial years. However, we should note that
the apparent diameters were not uniform, and so if we want to observe one Martian year with
diameters fully enough to watch the details, we need 7 or 8 apparitions and must spend 15 or 17
terrestrial years. In 1995 the planet was at opposition nearly at 0570Ls, in 1997 at 093[Ls, and this time
in 1999 the opposition occurred at A [0 1320Ls. Since in 1982 the opportunity was at 1070Ls while in
1984 it was at 1500Ls, it implies it took 15 O 17 years for the same season in a parallel diameter to
recur.

The central latitude @O that shows how much the tilt of the Martian north pole is away or toward the
Earth(Jis an important parameter. In 1999, it was aroundq [ 200N 200 toward the EarthOOwhen the
planet was large, but in July it went up to@ O 230N, and so it was less preferable to watch the southern
hemisphered in 1997, O 260N and in 1995 it was up tog O 200N

Another important parameter is the longitude of the central meridianw : The markings on Mars are
all fixed and each has a longitude measured from 0000WO at Sinus MeridianidOwestward. We so denote
w 0 2300W when the central meridian is 2300W. The rotation of Mars is longer than our rotation by 40
minutes, and Mars rotates 250.10W a day, or about 14.60W per hour, and so 100W per 40 minutes. We
so usually observe every 40 minutes every day at fixed times to watch the surfaces of the same angles
to compare for example see Fig. 701

The phase angle 1 is used to denote the defect of illumination.
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Table: Number of observations by Nj and Mn from October 1998 to March 2000

1998 1999 2000
Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar | Total

Nj | 28 37 32 17 31 48 53 131 49 28 23 22 36 25 12 7 3 9 |59

Mn| 46 66 68 37 65 83 101 180 65 63 25 27 28 42 17 10 4 11 | 938
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In the 1999 apparition, we started on 2 October 19987 0370LsCand ended on 30 March 2000 3270LsO
and obtained a total of 1529 drawings of Martian surfaces during the 18 months as shown in the Table.
It needs about 20 minutes to observe each time; and hence it roughly implies we observed 510 hours.

The telescope we used is a 20 cm F12 ED refractor made by the Goto Optical Co in 1985. Its focal
length is 2400 mm. We often used Or 6 mm[ Karl-Zeiss lenall eyepiece as well as Or 5 mm Nikon one.
We also used an Or-4 mm Karl Zeiss lena eyepiece to obtain 600x . A set of Y48, O56, R60 filters are

sometimes used as well as a Green filter.
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Observations O Early Stage of the Apparition 0370Ls 1180LsO

OO00000000O0DbO0O0ODi199s010020000% 013800 0001999030310 0000
500000000000 000D000O00O0Db00O000DbOO0ODbo370LsO1180LsODODODODO
gogooboboooboooobbbooobbooobbooobLbbooobbooobboo
gooooooboobbbbooooooooobbobbbbboooooooobbbbbmobooooo
ooboobooomooboobooobooboobD210ogobooobooboboobooooDoo
gogo20bobogoooobooboboooboobobobooobobooboobobooooboo
Ubob0obobob0obobob0ob0ob0ob0bObOdosoiLsin 110 231 o610LsI O O O
goboooooboobogooboooboooboobooooboboobobobobboobobOooboooD
gbobgzsooe3nLstgooooooooooon

12000 025INODO00DOD0O0OO0DOO0O0DOOO0O00OD12012000690Ls0 0O O0OO0OOOO
goooobobobobboooooooooobobobbbobooooooooooobobbrg

go7ilLs 0000000000 DO0DOO00ODO00OODOOUODO0OOO0Om™d OS3"MOnDod

ooboimobooooobooz2ioo73iLstobooooonooonoz2smoreiLsb OODOOOOO
oobooooooooobOocOooOobocOoobOooOoOobooOoOoOoOooOoOoOoOooObocOoOoOOoOoOoooboo
OoO0o4ovlLstOODOODOOS 0640 0000DODOOOOCOOOOOOOOOOOO
ooboobim3GcMT 2330STIO 0400 000 600 0JSTOOOOOOOOOO0O0O0O0O0O0O0
ooolbooooooooobooboooooooooboboooboooooDOoboobooboooo



oo0oooooooo

OoO0oooorossiLst D Ooooooosbbo0oooonoooono20000ooojoooo
gooomoeootombobOboboOoooooboOoboOoooooDbobooooybhsooooooooDon
Ooboobooo2a7ooooono

2000008 08 DODOOODOOODOODOOOOOOOOOOO4OOODODOODOODO4OOO
OobooboosmoogsiLsooooooooonooooooonoonon
gooboooooooboooooobob1ogriLsoooonon
gobodoooooooooooooboooboooooobooonn
gboobogo.odbmMe O18INI 16 0980LsN O DO ODODOO
O0D0000w DO 2500W1 00020JSTHD O 3500W0 07000JSTLD O O O
OO0b00ooboobob2004GMT w O 3290WO OO OOOOOOO
O O340 250 1020Lsb 00oooooooooooconoononon

Fig.10 8 Feb 1999
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We first review our observations from 2 October 1998 to 31 March 1999 when the apparent diameter
& augmented to 13.8 arcsecs. The season A proceeded from 0370Ls to 1180Ls during the five months.
The planet shined near o Leol RegulusCin the morning sky. When we started, the surface did not
show much marking, but the north polar capl npcwas large and evident, and Vastitas Borealis was
dark. From around 21 Oct, Mare Acidalium was seen, and from 29 Oct, another large marking Syrtis
Major was visible together with Hellas] 0500LsC]1 On 23 Novl 0610Ls[0M Acidalium again showed up
with a slightly melted npc. The morning mist was visible. On 28 Nov 0630Ls[] Noachis on the
southern side was light.

At the beginning of December, Hellas was a bit seen with @ [0 250N. On 12 Ded1 0690Ls[] the npc
looked quite inside the disk and the northern dark band including Utopia was darker than Syrtis Mj.
On 17 Decld 0710Ls0 Tharsis appeared light near the evening terminator, but Olympus Mons did not
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isolatel] & 0 5.3"[1 Propontis | began to show up and it was definite on 21 Decl] 0730Ls[1 On 28 Dec
0 0760Ls[ Solis Lacus was separated from Sinus Aurorae. The southern limb light and the evening
Chryse was misty.

The New Year, the sky was fine on 4 Jan 0790LsOwhen & O 6.4" and M Acidalium appeared
brownish. The southern limb light. On the night, it was possible to watch eight times every 40 minutes
from 17030 GMTO 2330JSTO until 6 o'clock JST. It was however cold down to O 10C. The Martian
surface was full of the morning and evening mists. Hellas was also bright. On 17 Jan 0850Ls[ the
intensity of Hellas was 2 while the npc was 0.51 0.0 is the brightest and 10.0 the darkest[1l Syrtis Mj was
quite black. The Meteorology Observatory reported the temperature went down to [0 2.70C at dawn.

As another month came, & exceeded 8", and it became much easier to check the morning/evening
mists. On 4 Feb, temperature recorded 0 40C inside the dome. On 8 Feb[ 0950Ls[] the Equatorial
Band Mistl] EBM, more laterCwas observed from the evening Aeria to the morning Chrysed see Fig.
100 On 14 Feb 0970LsOit was seen on both sides of Syrtis Mj. Hellas now looked very bright, whiter
and brighter than the north polar aread ¢ O 180N The seeing on 16 Feb] 0980Ls0was so good that
we chased continuously Hellas from w O 2500W0 000020 JSTO to 3500W0O 07000 JSTM Hellas went
away around 20040 GMTO w 0O 3290WOwhen 1 [0 340. On 25 Febd 1020Ls the summit of Olympus
Mons looked covered by a cotton-ball like roll cloud near the evening terminator. At the end of
February, the diameter & exceeded 10 arcsecs, and the details of the npc and the white mists came to
be easily caught.

On 2 MarJ 1040Ls0 a round Olympus Mons was seen near the centrel] because of the phase, it was
already on the afternoon sidell Propontis | was definite. The brightness of the southern limb was
noted. On 13 Mar{J 1090Ls[1J 17 Mar] 1110Ls[] the npc was quite evident though small to the north of
M Acidalium. The morning mist was thick. On 16 Mar, Sinus Sabaeus was definitely seen. The EBM
was visible on 17 Mar on both sides of Chryse. On 23 Mar] 1140Ls[] the evening Syrtis Mj was cut by
the white cloud. Hellas was very brigh] intensity 0.0 while the npc was at 1.500 Hellas was seen up to
w 0 3520\W0 1 02300 On 27 Mard 1160Lsthe southern cloud looked complicated preceding Hellas.
The morning Syrtis Mj was bluish through the mist, and the following mist was also thick. On 31 Mar

0 1180Ls0 Olympus Mons again clearly popped out near the evening terminator. On the day it was

possible to observe ten times every 40 minutes from 13350 GMT to 19950 GMT.

5000000 0000 0021180LsO 1480Ls0
Observations] [0 Near at Opposition, between 1180Ls[0 1480LsO

goosgilibogoobobood4bimasiesi et 1 148iLs 20 0goooooa



goooobooooo

O0000s 0140000 0ODOG2'00000M20000000000O00DO0ODOODOOODOODO
40 1001180Ls0 015 1240,s0 0000 0000000000000 000oo0oogoogon
gbobooboobooobomoboobobooobmoobooboobooDobooobobOoDo
000000000 ooboobobobobobobDooD4b4d1240Ls 0 w O 1150W0H O
gobobooooboobgoooobooboboooboboboboooboboooobobOooboo
gooooooboboooobbooooboobobboooobboooobbooobboooooboboo
gooboboooooboooobboooboboboooobbo0oobbD000bD wd134owd
1440wOo 0000000000 oo0oo0oooooooooooerooga DogelLsoom
gobool1osiLsDOoonoooobooobob1200Ls000OoOoooDoOoOos 10000 0O0O0ODnO
O00000000D04016001250Ls006 015" M 0000 00O0O0ODO0O0OO0OOOOOOODOO
ObO0o000obobbtibdb0lDwDbOodgiwoossiwO oooooooooboooooonbogooog
OO0D0O0OO0D0O0O000C0OFRgASMODOOO0OOO0OOOOOODDOODOOODOOOOOOODO
gobooooboobobbbbbbz2030JsTUO330STHOOOOOOOOOOOOOO?210
iz7itsoogobobbogooboooobooooboon
gobooboobobuoobboobooboboobbooobooba
gobooboobboobobooobooboboobbooobo
gobooboobboobbooboobboobooobg
gbobooboobbooboon
s011320Ls0 0 0ooooboobnnpoooomMnb
0 010010GMTw O 2280W0 O 16050GMTw O 3260W0O O O NjO
oLO00b00™@obOOoOobObOoOobOOoOobObOoOobDbOOobDbOOooDoO
obodbbilflwb287iWLO O DO Ooobobooooo

Fig.Z] 29 April 1999 13150 GMT

0000050203040 00AA00000000DOOO0ODO 7 ® [J2990W ¢ 0 190N
A O1310Ls & 016.2"
ocMoOOOOOOOOO0OOODOO0O0O0ODO0DO0OOoOooooo 0 MnO

gboboobooboboobbooboooboobboobo
gbobooboobboobbooboobboobboobo
gboooboooboobooobobooboboobobooboboboon
goboobooboobooobobooboooboboobobbOon
gboooooooboobooobooboboboboboboboo
5000 1340LsJ 0 130 1380Lsfy D100 0gooooogon
gooooboobooboooobbooboooouobboboooogo
gooooooooooooobobbobobbobobibbobboboo

goooobobbooooobbboboooobobbboooon Fig.31 6 May 1999 14:20 GMT

0000000000000000000000000000 w0 =2450W ¢ =200N
A =1350Ls & =16.1"

OO0O000OFigs. 3,11, 160 0 0 MnO

gooooooOooOwuooooooo

0006 13c0LsI 0000000000 DO0DO0O00N0O0DMOO0Fig7OOONHSTOOO
000o0ooooOooOo0o00D00o000o0o0o0oooooooobbobOboOoODoOooOoi1ebnOl7d
JuoisD 0000000000000 boooboonobo210022d1420Ls0 0o
O000o0o0oooooo0U0Uo0oDooOOo0U0DU0D0DOoDoOoOOO0U0DUODOoDoOoOoOOoOOoO
000000002700 06 0148"0 000000002700 1450Ls00 O 60 100 1490Ls0 O O
oo00ooooooo0oU0UooooooooU0UooDoooooOOoUUooooooooooooo
O00000ooooooooooeddO7800O0mMNO31OOMNO470 D 000000O0OO
0o0o0ooooooosgziidels3oi oo ooooooooooooooooood
0000D0mMoOoo00d0dFig.4,8,900MM

Next we review the period from 1 Aprild 1180Ls0to 1 Jun&l 1480LsCl During the two months we
welcomed the day of 1 May when the planet was closest. Thed started from 14.0" and went up to the
maximum 16.2", and then went down to 14.2".

From 1 Aprild 1180LsO through 15 Aprild 1240Ls[0 we could observe the evening Olympus Mons
that was covered by a rotor cloud, the light Elysium with Elysium Mons, light Cebrenia, Syrtis Mj that
looked bluish through the morning mist and so on. In particular on 14 Aprild 1240LsOat w O 1150W,
the calderas on the Tharsis ridges appeared as dark spots: This was because the lower outskirts of
Montes were covered by thin mists as will be discussed later. The summits of Tharsis Montes became
covered by the round white rotor clouds as they moved to the afternoon side. The bright caldera of
Olympus Mons was roundish evident near the CM. On the day, Olympia detached from the npc was
caught at o 0 1340W and 1440W. Olympia was first checked in 1997 at 0960Ls, and definite at 1050Ls.
It was seen also at 1200Ls, while the & was already went down to 10 arcsecs at that time. On 16 April

0 1250Ls, & O 15.5"0we met also a good seeing condition, and the coming up of Olympia from the
morning limb was watched. At w 00 0480W0 0580W, there was observed a dusty streak to the south of
S Margaritifer] noted later, Fig. 1501 On the northern hemisphere, we could detect Hyperboreus Lacus
to the north of M Acidalium. On the day it was possible to observe eight times every 40 minutes from
22:30 JST to 3:30 JST. On 21 Apr] 1270Ls[] there was observed an evening mist over Syrtis Mj. At the
end of April we could repeatedly detect such delicate dark markings as laxartes and those in Cecropia.
And thus we welcomed the most approaching period.

On 1 Mayd 1320Ls[] we each observed eleven timed] Mn from 100010 GMT at w O 2280W to 161150
GMT at w 0O 3260W different by 20 minutes from Nj's timesOchasing Syrtis Mj from its morning to the
evening. At w [0 2870W, the crater named Huygens was detected.

From 2 May to 4 May, we held the 7th CMO Meeting of Planetary Observers at the Fukui City
Museum of Natural History attended by AKUTSUD Tochigill, HIGAO Okinawal], ISHADOH

0 Okinawal, IWASAKIO Kitakyushu, MINAMIO Fukuill, MURAKAMIO Fujisawal, NAKAJIMA

0 FukuiOand NISHITAD Fukuil The sky was however poor during the period so that no more than a

—9—



0oo0oooooooo

few observations were obtained, while we discussed much about the hitherto obtained results in the
season and the ccd techniques as well as the overseas observations received.

Ironically the weather turned good from 5 MayJ 1340Ls0to 13 MayJ 1380Ls[J except for 10 May[
We scrutinized areas including S Sabaeus to Syrtis Mj, Utopia, Elysium, Cebrenia, Propontis I,
Olympus Mons, Tharsis Montes and so on. Olympia detached from the npc was evident as well as
Rima Borealid] Figs. 3, 11 & 1601

On 6 MayOd 1350Ls[] we watched an interesting movement of a cloud over Utopiall more later, Fig.
7000 It was partly shot by the HST. Note that the details around Utopia will be unobservable in the
following seasons in 2001 and 2003 because of the tilt of the axis.

On 16 May and 17 May{] 1400Ls[] the seeing turned to be good, and the morning trend of Tharsis
Montes was watched. On 21 and 22 Mayd 1420Ls[] the region from JREVCINTIN TSN EEEIP LI EETL N IPIII)
M Acidalium to the morning Tharsis was watched: The calderas on
the Tharsis ridges were vivid in contrast with the lower light mists.
From 27 MayOd 1450Ls0to 1 Juned 1490Ls[] the region was again
continuously watched. We observed the morning of Tharsis, M
Acidalium at the CM, the evening Syrtis Mj and so on a total of 78
timesd NjO 31, and MnO47 timesO during the six days. The

apparent diameter & on 27 May was down to 14.8 arcsecs. As to an

interesting movement of the morning cloud observed on 29 and 30

Fig.4] 4029 May 1999 11030 GMT

MayO 1460Ls0 over M Acidalium will be reported later in detail w0 3590W ¢ O 230N

. A 01460Ls & O 14.6"
O Figs. 4, 8 and 90 . 0 NjO
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The rainy season was set in on 7 June at Fukui. The apparent diameter & was still about 14 arcsecs,
and said not so small but because of the bad weather we could not obtain preferable results in general.

On 9 Juned A 0O 1520Ls, O 230N,6 O 13.5"0 however we were endowed with good images atw 0
2600W0O 2900W in which we detected such minor markings as Olympia and Nodus Alcyonius. In-mid
June the planet was observable just before Sunset and it soon came up to the meridian. The evening
mist at Chryse and the brownish Nilokeras were observed. On 22 June] 1590Ls[] Solis L was watched,
but the planet was unobserved because of bad weather until 1 Julyd A O 1630Ls, 6 0 11.5"0

From 6 JulyD 1660Lsto 10 Julyl] 1680Ls[0we could observe every night, and this became the last
opportunity to watch the full of the northern hemisphere at @ 0 220N from M Acidalium to Syrtis Mj.
On 8 Julyd 1670Ls[a morning cloud over M Acidalium was observed] w 0 3330W0O 0240WO mentioned
later, Fig. 1000 In-mid July Cebrenia was light together with Elysium. The npc was not so definite but
still visible in mid July, and on 24 Julyd 1760LsOit was clear at w [0 1830W. As the season is near the
southern vernal equinox 1800Ls[ the south polar hood became lighter. On 25 Julyd 1760Ls[] it was
still @ O 200N, while we judged that the south polar cap] spcpopped out in contrast with M Sirenum
at w [0 1730W. It was also evident on 31 Julyd 1800Lsat w O 1030W0O 1130W.56 0 9.4".

The rainy season ended on 24 July at Fukui, but several tropical storms attacked the western Japan
and the Fukui district suffered from the Fohn phenomena so that the seeing condition was unstable
until August. We just recorded the meteorological activity at Chryse at the beginning of August. On 12
Augdl 1860Ls0the seeing was improved and we watched the north polar area. The spc however is away

0 ¢ O 17O0NOand hence no detail was obtained about the circumpolar aread see Fig 5[1 They said the
weather in the Kwanto district was however good under the Pacific atmospheric pressure. The spc was
seen constantly later at the end of August but not particularly bright. Hellas was near the CM on 22
Augd] 1920Ls[] while the boundary was obscure.

On 4 September, the season attained 2000Ls: Solis L was seen in the evening. The central latitude ¢
was yet 110N, but went down to 50N at the end of September] 2150Ls[0and & became 7 arcsecs. The
north polar hood was seen, while the spc was small and obscure.

However, in-mid October, ¢ moved to the southern hemisphere, and on 18 Oct] 2260Ls[] the spc

gooooooOooOwuooooooo

was roundish evident from w 0 0300WO & 0 6.5"C1 The diameterd went down, but the spc remained
to be seen because of @ . On 23 O 25 Oct, the sky turned good under high pressure air, and especially
on 25 Oct 2310Ls,d O 6.3"0 we started at w O 3190W and ended at «w 0O 3580W: At w O 3290W we
could check a shadowy area inside the spc, an important milestoned Fig. 61 Hellas looked off-white
and less light. The evening Libya was bright next to the spc. Hellas was separated from the spc. Syrtis
Mj was quite narrow near the evening limb. On 28 Oct] 2330Ls[] Hellas was near the CM, separated
from the spc, and the season of the great dust storms came in.

In November, the & was less than 6 arcsecs, but the image in the evening sky was rather stable and
the main markings were checked. The south circumpolar area to the M Cimmerium was misty while
the spc itself was clearly seen to the south of M Sirenum. The small spc was also clear to the south of
M Erythraeum on 20 Nov(J 2480Ls¢ O 130S and so most of M Acidalium became unobservable. On
29 Nov, the season was 2540Ls and 6 [0 5.6".

In December, we just observed on 3, 10, 16, 24, 27, 30 and 31 Dec. We observed just before the
Sunset, and were forced to end near at 18 hours JST. The spc was small but clear on 27 DedJ 2710Ls[
30 Ded] 2730Ls0and 31 Ded] 2730Ls On 31 Dec,d was down to 5.1".

The New Year on 2 January() 2750Ls0we observed at w 0 0000W[I 0100W, and on 5 Jan we checked
Syrtis Mj. On 28 Jar] 2910Ls[] we came to observe up to w 0 1000W, while we did not detect any large
dust cloud. The Sun set at 17017 JSTO 081017 GMTO and we caught the planet around the time. In
February we observed on 5, 7, 13 Feb: At A 0 2960Ls there was seen a bright white cloud near the
evening limb. On 1 March,d 00 4.2", and we then observed on 3, 5, 10, 13, 14, 22 and 27 March. The
final observation was made by Nj on 30 MarJ 3270Ls02000 at w [0 2290W. We should say it was quite
fortunate for us to be able to observe deep into the season and to check the calmness concerning the

major dust cloud in the present season.

70199000 000000DODOOODOODUOLODbODODODOO
Activity of the Water Vapour in 19990 Morning Mist, Evening Haze, and White Cloud.
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Morning Cloud at Utopiald To the north of Syrtis Mj, a dark marking called Utopia lies from east to
west at about 600N. At the beginning of May a changeable morning cloud haunted over Utopia every day.
Figure7 shows the chart made from the systematic observations from 5 Mayl 1340Ls0to 8 May 1360

LsO. The observations are systematically made based on every 40 minute observations at fixed times.
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Morning mist at M Acidalium on 29 May 1999 (146°Ls) from 10:30 through 13:10 GMT

Fig.81 Morning Haze over Mare Acidalium on 29 May 1999 (146[0Ls) from 10030 to 13110 GMT by Mn
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30 May 19997 A [0 1470Ls, @ 0 230N, 1 [027°,6 0 14.5"0
Nj 0367D 10010GMT w 0O 331°W just misty
Mnl 631D 10030GMT w O 336°W just misty

MINAMI's drawing on 30 May 1999 (147°Ls)
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http://www.mars.dti.ne.jp/~cmo/note/9902/02.html

— 15—



0oo0oooooooo

goobobsgboobooboboboboouoooooom™enoon

From MINAMI's Drawings on 8 July 1999

Mn-731D Mn-733D Mn-735D
8 July 1999 10:30GMT 8 July 1999 11:50GMT 8 July 1999 13:10GMT
w=333'W w=352'W w=012W

Fig.10] Morning Round Cloud at M Acidalium on 8 July 19997 1670Ls[0from 10030 to 13710 GMT
¢ 0O 220N 6 010.9"

Morning Cloud and Cyclone Activities at the Area of M Acidaliunil 1300LsO 1670Ls1] During this
apparition, several white cloud and cyclone activities were watched. On the occasion of the 7th CMO
Meeting held at Fukui at the beginning of May 1999, MURAKAMI from Fujisawa personally reported
about a thick morning cloud at Baltia] near M AcidaliumOwhich he observed at the end of April 1999.
Later in mid-May the HST photos of Mars taken on 27 April0 1300Ls were press-released and they
really showed a big cyclone with an explicit eye at Baltia. MURAKAMI's observation was from 26 April,
and it was also found later such other CMO observers as ISHADOH Naha[Q HIGAO Nahal IWASAKI

O Kitakyushud and MORITAI Hatsuka-ichiCbbserved it around the time. These results were reported in
reference] 41 Unfortunately the weather in Fukui was poor after the observations on 24 April.

From 27 May, the area of M Acidalium became again observable at the morning side, and on 29 May

0 1460LsOthe morning cloud made a strange ring like patch with an eye that however became diffused
as moving to more inside the disk. On the next 30 Mayd A 0 1470Ls, @ 0 23° N,1 0O27° ,& 0145"0
we also chased the cloud patch as shown above 12 times from w 0 3310W to w O 0440W, where the
eye was visible from w O 3410W to w O 0000W. On 1 June, the eye was no longer visible. See] 51

At the beginning of July, there also appeared a large round white cloud to the north of M Acidalium.
The first check was made by ISHADOH on 29 Junel 1620Ls[] and followed by the observations by
AKUTSU, HIGA, IWASAKI, MURAKAMI by 9 Julyl] 1680Ls[] and also at Fukui we detected the white
cloud mixed with the dust on 6 0 9 July. ISHADOH also noted it was rather off-white because of dust
on 4 Julyd 1650Ls[1 Figure here shows partly our drawings on 8 July. See more ifil 6Cand the following
CMO Web gives the drawings by ISHADOH and a set of images on 4 July by HIGA:

http://www.mars.dti.ne.jp/~cmo/note/9902/02.html
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Fig.110 8May 1999 11130 GMT

0 =1860W @ =210N
A =1360Ls o =16.1"
the npc is promoted after 0600Ls, the roll cloud thickly appears on tMnO

Evening Rotor Cloud at Olympus Mong As a rapid thawing of

the calderas of Tharsis Montes and Olympus Mons in the afternoon. In 1997, the scenes were observed
at A 0 0700LsO 1300Ls especially observed at Fukui on 8, 9, and 10 February 1997 as a cotton-ball-
like cloudsas shown ifl 7] and in 1999, it was observed after 1050Ls. Here we shall show the aspect
observed on 8 May(1 1360Ls[1 In June, the season was over 1500Ls, and the water vapour gradually

diminished around there.
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Elysium Cloudd The cloud brightness in 1997 about the season 0900Ls[ 1100Ls was reported ifl 100
and] 800 and this time the observations were made from 1000Ls. The water vapour migrated to the low
latitudes from the upper atmosphere at the north polar region gives rise to a westerly low in the
morning, and becomes roll cloud near Elysium Mons in the evening. At the beginning of April 1999 at
about 1200Ls, the morning mist at Elysium was observed. The orographic rotor was also checked on

17 May] 1400LsOand it decreased its activities at A [0 1450Ls [0 1500Ls. See referenced 91
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Tharsis Montes and Olympus Mons in the Morningd The three 0 MnO

calderas at Tharsis and that of Olympus Mons are visible if covered by the white cloud patch at the
afternoon side, but it is not so easy to see the calderas without cloud. However we had experiences in
1982 and 1997 where the calderas were visible as dark spots in contrast if the lower outskirts were
thinly covered light by the morning mists. In 1999, we had an opportunity in Japan from 13 Aprild 1240
Ls1 At Fukui we captured the spots on 14 April at w 00 1150W since the case at 0980Ls in 1997. Here
we cite our result on 21 May[ 1420Ls0at w O 0810W. These scenes were also captured by A.
CIDADAO in Portugal on 2 June, and by Don PARKER at Florida on 10 June on the ccd images[J 10[1
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MINAMI's drawings on 21 April 1999 (127°Ls) when §=15.6"

B “ e

w=335°W w=345°W w=355°W w=004°W
Fig.14] Evening Syrtis Major on 21 April 1999 « =3350W0 0040W ¢ =180N A =1270Ls 6 =159" O Mn{

Syrtis Mj in the Morning vs in the EveningO The famous marking of Syrtis Mj is located on a slope
so that it shows interesting aspects when it appears from the rear side and disappears into the night
side. In the case of the morning, the scattered short-wave-length lights tinge Syrtis Mj with a blue
colour. In 1999, the blue morning Syrtis Mj was seen around from 31 Marchd 1 0O 1900 at the
beginning of April, while Syrtis Mj became darker or tinged with white in May. Note the blue Syrtis Mj
is not because of the blue cloud or its original colour. Sed] 1101

Syrtis Mj in the evening invites a white cloud up its slope, and the cloud becomes complex. On 11
Aprild 1230Ls0 M. Di SCIULLO, and on 18 Mayl 1410Ls[0 D. PARKER both at Florida produced
interesting images of the evening cloud over Syrtis Mj. Here a series of drawings made on 21 April

O 1270LsOat Fukui are shown.

A historical description was made if) 12[1
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Equatorial Band Mistl] or Cloud] The water vapour which migrates from the upper polar region
equatorward to the low latitudes receives the Coriolis force but near the equator it does not work so
that the mist accumulates along the equatorial band to form the EBMJ EBCO In 1997 it was witnessed
from around 0560Ls to 1230Ls, and this time complementarily checked from 0980Ls to 1450Ls. For

example see Fig. 1. See for more detaild] 13[1
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The South Polar HoodO From the view point of the season, the apparitions in 1997, 1999 and 2001
should be said appropriate to observe the south polar hoodd sphl] while the tilt of the axis was so
opposite that the southern hemisphere was away and it was hard to watch fully the south polar region.
In 1999, the sph was observed in connection with Hellas from the end of March to the beginning of
Aprild 1150Ls[0 but not yet the global sph was detected. At around A 0 1200Ls, it was still local.
However on 16 MayJ 1400Ls[] the sph appeared to cover largely the spr to the south of Solis L. The
ccd images obtained by MORITA and PARKER are of much help to look for the shape. The sph was
observed detached from Hellas around from 7 Julyd 1660LsO from Japan, and we observed the spc
popped out around 24 Julyd 1760Ls[1 The spc was quite evident on 31 Julyd 1800Ls but ¢ O 190N so

that the condition was poor. See two references i 1401

80000000 OnO Aboutthe Dust Clouds in 1999.
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Fig.157 Dust streak
on 16 April 1999 at 13730 GMT

wbossiwO OOoooOooooDooooooooooooooon w=0480W ¢ =170N

A =1250Ls o =15.51 MnQO
gobbooboooboobbooboobboobboob

oboboooobobOooobObOoOoobOoOoO0obOOo0oobO0O0Oo0noE CSLIPHERDODO 19220 70 220
g187iLsd0 000000 o0ooo0ooooooboo0oon0nADOLLFUST 019840 40 13
Mi182iLsoooobobodbooooboooobodoooooooooooooooooooonon
gbobooooooodoobodoooooooooobooooooooooooooooooogn
ooboO0o0oooO0ooooo0oDOo00obobo0oooooooDoOooDOoso

— 20—

gooooooOooOwuooooooo

19990 000000000000 OMGEODND0OODDOO0OO0OODDOO0OD0DmMOoODDOoOn
godO0oOboed301630Ls 0000000 OOOO00O0U0DODDODDOO000o0oDooDoODODOOOO
gooobbbooodoooooobobboooooooobobbobbbbbooooooo o
gdboobobooboobboooboobooboboooobg

http://mpfwww.jpl.nasa.gov/mgs/msss/camera/images/8_10_99_releases/moc2_172/index.html

ggoboooobobooobbooobobboooboboobobbooobobbooobbobog
gogodoooobobbbbbboboodooooobbbbboboooooooooobobbed
9M1e20LsI 000000000 DO0OO0OOODOOoOO0o0gg

The planet was at opposition at 1290Ls, and hence the season of the so-called major dust storm was
far. However on 1 August the season reached the southern spring equinox when 6 [0 9.3", and on 2
December it did 2550Ls, so that we could have detected if the major dust cloud occurred early enough.
At the end of 1999,6 0 5.1" with an explicit image of the spc without any symptom of the storm.

One of usd MnOhowever detected a dust streak on 16 Aprild 1250Ls0at w O 0480W & w O 0580W
to the south of Margaritifer S as shown here. Historically the area was dusty on 22 July 19221 1870LsO
as shown by E C SLIPHER at the Lowell Observatory, and also on 13 April 19840 1320Ls[0as detected
by A DOLLFUS at the Pic du Midi. The one observed in 1999 was akin to the latter. Since the spr is at
low pressure, the gradient wind must have stirred the dust along the isobar. Cf1 1501

Another notable dust occurrence was observed by the MGS on 30 Junel] 1630Ls[ near the north
circumpolar region as if the dust blew up from the npc to conceal Hyperboreus L. The images are still
uploaded in

http://mpfwww.jpl.nasa.gov/mgs/msss/camera/images/8_10_99_releases/moc2_172/index.html

It is thought that this storm was related with the aforementioned bright patch near the npc observed

by ISHADOH on 29 Jundl 1620Ls[1
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Rifts at the North Polar Area O Olympia, lerne, Chasma Boreale
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Fig.16]1 Olympia and Rima Borealis
on 11 May 1999 at 11030 GMT
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Fig.171 lerne seen on 16 May 1999 at 13740 GMT
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0 F|912D ooooooo A =1400Ls & =15.7" 0 MnO

The npc is supposed to pop out from underneath the nph at around the spring equinox A 00 0000Ls,
and rapidly thaw around from 0600Ls. The npc on the way shows several detachments. In 1997, the
dark segment called Rima Borealis was seen by using the 20cm refractor from 0600Ls 0700Ls, and
this time it was evident around from 1000Ls, and became definite at the beginning of ApriD) 1200Ls

The drawing in Fig. 16 here was made on 11 May 1370Ls[] and typically show Olympia outside
Rima Borealis. This time another detachment called lerne preceding Olympia was detected shown in
the above sketch on 16 Mayd 1400Lsfrom a different angle. A comparison with other images by the
HST and so on is made in( 1600. A further detection of finer rift called Chasma Boreale was made for

example on 21 May(1 1420Ls0in Fig. 12.
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Fig.180 CMO No.218

Japanese observations of Mars have been organised and supervised by the Mars Section of the
Oriental Astronomical Associationl] OAAD since the 1920s, and reported in the Journal of the OAA
O The Heavens( in Japanese. The Mars Section however started to publish the Bulletin entitled
Communications in Mars Observationsd CMOUO monthly or semi-monthly from January 1986 using
both Japanese and English to promote the interchange of world-wide information on Mars. As to the
1999 apparition, we published a total of 23 issues of the CMO from No. 20871 25 October 1998 issue[Jto
No. 23000 25 April 200000to promptly report the up-to-date information. In the following season off we
analysed the data in a length of 19 issues up until No. 2411 25 March 2001 issuell We are interchanging
the data with the observers in Australia, Austria, Brasil, Canada, Denmark, France, Germany, Italy,
Portugal, Singapore, Spain, Sweden, UK and USA.

We meet and hold a Conference domestically once a year. In 1999, we had the 7th CMO Meeting at
the Fukui City Museum of Natural History on 2, 3 and 4 May. In 2000, the 8th CMO Meeting was held
in Yokohama at the Kanagawa Youth Science Center.

The CMO has an intelligence network since 1996 through the URL:

http://www.mars.dti.ne.jp/~cmo/oaa_mars.html

which is updated usually once a month while almost every day in hot season.
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We have here given a rough review of our Mars observations made on the occasion of the 1999
apparition at the Fukui City Observatory. The planet Mars made the next apparition in 2001, and we
were already successful in the 2001 dusty Mars observations. We will report about the case in due
course in this Bulletin. We are at the same time hoping to pursue our studies by observing the 2003
Great Mars soon: The apparition in 2003 will be not only the most preferable case in the 21st century

but is now known to be the greatest ever unprecedented since the human beings appeared.

Before closing, we should like express that grateful acknowledgements are owed to all of the staff of
the Fukui City Museum of Natural History for their kind offer of great convenience to us, and also
owed to all the members, domestic and overseas, of the CMO/OAA for their helpful contribution and

constant stimulation during the season.
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