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Mars Observations in 1996/97
at the Observatory of the Fukui City Museum of Natural History

Takashi NAKAJIMA™ and Masatsugu MiNam1™**

In the 1996/97 apparition of Mars, the planet was closest to the Earth on 20 March
1997 and was observable for about one year from September 1996 through October 1997.
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) during the period. The Martian campaigns of the Fukui City
Observatory have been carried out since 1952 and this is the 10th of the Mars-report
series in this Bulletin. The 11th report shall deal with the 1999 apparition in which the
planet was closest to the Earth on 1 May 1999.

1. IFUSIC Introduction
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This article is a sequel to the article in Ref [1] in which we treated the case of the 1994/95 apparition
of Mars. At that time the planet was the closest to the earth on 11 February 1995 while this time it was
on 20 March 1997. The present apparition is similar to the one in 1982 and the report of the
observation at the Fukui City Observatory was reported in Ref [3]. In 1982 we used a 15 cm refractor
at magnification 450X, while this time we used a 20 cm refractor at 480X or 400X.

2. 1996/97FDXKE Mars in 1996/97
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The apparent diameter 6 of the planet Mars in 1996/97 varied as follows: On 1 September 1996, J
was just 4.4” (seconds of arc) and on 1 October, & =4.8". It gradually increased and on 1 November,
0 was 5.57, and on 1 December, § reached 6.4”. As the New Year came in, 6 was 8.1” on 1 January
1997 and 6 =10.6" on 1 February. From March to April 6 kept to be larger than 10” and on 1 March
0 =13.3” and then it came up to the maximal § =14.2” around opposition on 17 March. On 1 April
decreased to 13.9” and then on 1 May to 6 =11.5”. From June,  went down under 10” and on 1 June
0 was 9.17, on 1 July 6=7.1", on 1 August J§=6.4", on 1 September 6 =5.7". We observed until 24
October when ¢ =4.9".

On 22 June Mars was at eastern quadrature and since then the observation was possible only in the
evening.

We use the areocentric longitude of the Sun, Ls, to denote the Martian season: Ls was 031° Ls on 1
October 1996 and 190" Ls on 30 September 1997 and thus we were able to observe from the vernal
equinox to (just after) the autumnal equinox of the northern hemisphere of Mars. We note that in
1992/93 we observed from 262° Ls to 090" Ls and in 1994/95 we did from 327 Ls to 167" Ls, and thus
we repeatedly observed every time some part of the season. Briefly to express the procession of the
season we may employ the value of Ls when Mars was closest to the Earth as follows: In 1992/93 Ls
was 021° Ls, in 1994/95 it was 057" Ls and this time it was 093° Ls.
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The central latitude ¢ was 23° N at opposition but it went up to about 26" N in June. We could
therefore observe the northern hemisphere more easily than in 1992/93 and in 1994/95.
We use w to denote the latitude of the central meridian (CM).

3. EYEEATSTOEHl Observations at the Fukui City Observatory

Slal, AR SCE TE1996F-9H7H (006" Ls) 22 S BHAG L, 19974-10H 24 H (204" Ls) & TH—4F
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V3O TAE & BHIL - AR AIB63IEIIIC £ 5. S HOBBEIBIZEROMLS TH S,

Table: Number of observations by Nj and Mn each month from Sept 1996 through Oct 1997

1996 1997
Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct | Total

Nj 5 6 10 25 11 30 93 39 21 10 10 14 5 3| 282
Mn 19 20 25 104 48 84 175 118 77 42 28 40 22 7 | 808
Nj=NAKAJIMA by the 20cm refractor at Fukui, Mn=MINAMI using the 20cm refractor at the Fukui City Observatory + a 20cm reflector at Otsu

RS R SCE O RS TR0 20cm F12 EDJEHTEESE (1985F-8) | FHED FH b
2400mmTH B, FBHEGEIEZH— LY 74 2 (4 =F) BlOOr6mm, =3 Y HDOrdm & FISMEH L 7243,
ZNENA00f5, 480154585, ¥ —A VDL 23— LY 74 2 (4 = F) BDOrdm
IZ&D600fE AR L2z, 7 4 b4 — 3 FICHE(Y48), #EE(056), A (R60), HAEIZ K - Tk
@(G) &> 7z, (IHBIZ 5B T1952F- 8 Th - 72.)

Z D20 EFIIE N R, RMNKFRICERT 28O LEM L ERT, g e T
ETH 5, BHEIXREOERMBHNCIIMATH S, ZOM, TORLARE R L - X kBEF - 4%
5, Ny P ZOERMHENEM SN TN 5,

We started the present campaign on 7 September 1996 (006° Ls) and ended on 24 October 1997
(204° Ls). We obtained a total of 1090 drawings during the period as shown in the Table. We thus
observed for 363 hours since we spent 20 minutes each observation. We made use of a 20 cm F12 ED
Refractor (made in 1985). We attached an Or-6 mm Karl Zeiss (Iena) eyepiece and an Or-5 mm Nikon
one to obtain 400 and 480 magnifications respectively. We sometimes also used an Or-4 mm Karl Zeiss
(Iena) eyepiece to obtain 600X. Filters were sometimes chosen of yellow (Y48), orange (056), or

red (R60). Green filter was also used.

4. FRAOWR 1 EEai¥, 006°Ls~075°Ls)
Observations 1 (Early Stage of the Apparition 006°Ls~075°Ls)

BINIBEREOIA7TH LIRS, MEFEA 1128128 5199742H7H £ TOM H» ABOBREZ, £7
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U 5. KEOEHILZDOR006" Ls~075 Ls & id L, AKBACLERDEF L% A 5 ¢ Fl
FThlhoTnBZEIZhd, BHRATEOKEZRHOFRICES 1, BRI, SiH0R
HOATH S, BRIBHEOIATH (006" Ls) 12133 2L F 4 & - ¥4 3 )L Syrtis Major AR O H
FHiCH o=, HERITEZ458HT, BEBITO0EW, Y allT4 X <4 FIILIFIH10H
R AT, ZoBBIEmED S It 23 B 28T, KEDOILHIIHE A THS, 9
Hmamum@cunyf»t%%ﬁ%mnmkiﬁ@&ﬁﬁﬁwaaotoHM&:@H At
DB EORM AR L, OB KEEEEE K50, Y, HEk» 5 OWERIZE F4.60AT
%@EW@%%%ﬂéN<éaﬁotownuﬂmym)mﬁw?it@ﬁiwﬁfﬁotoYﬁ
(4] DFBIZEBLTOES TH S © [24 Septizw=081"WH 5 w=110'WZ TEIMlTX 7=, It
B AR E L 5 NEVDIIMNMHADHETH A5, AVYNY FTHERTWS, BEwdH S50,
ZOHIZEERPBEGTHETDH 572, 27 Septidw =054 Wh 6 THHD~wL - TFLY o 4
Mare Acidalium &<, HERKEAAICHEEL 72, iz, ¥—2r 7Y vVl
METH2, 7 2 Chryseld V¥ TH-> T %, Fidd I, BFEROB; @RS 2, ¥
YA - 52 X Solis Lacusid 7B C 2 2, ] 10AICAS TEAREFREDOETEY —A VY IDETY
BEhh572h, 10A5H (019" Ls) (21355 w =000 WHI DO KB RAE S, ¥ X Z - 31
Z Sinus Sabeus 2256 Y XA - ANV F 4 7=, BHHIZIEYL - 7R L) LAREL R, JtEEo
WA EHMETH 572, 10H12H (022°Ls, 6 =5.0") ICIEHUY 2T 4
Z - A INUNEPL, Ny T AHellast FdiiCA<S HLS R A T
(K1), ZOHEFEY A 74 <, ALMED RSHAN g2 R 6 h iz
(Z OFADBHENEFERIZIZ13HISTO #4846 50 % TIZFR S i T
%.) 1, 10H15H (024" Ls) {ZIZHSTAH O — » A AT M & [6] U bk
e tii% L, SeOREENRE L THIIROA) & & - TIUENIZ M7= b
ZLEMNBHIE TS CHRI5]) . LA L, 20 HIZGREEEIE A o

E1 12 Oct 1996
BETH o7, IOHDOKRIZIEFTZVL - 7TFLY S ANRFIMICEHNI T3S, 19:35 GMT (023° Ls)

=280"W
LETAN, ZOEISHMCHT TRME SIEEL< <, dhd & 7 Z,’:QloN
DD OUHEHH B RETH - 72, LASHIZIEF - AR9CT LS =4

e DB, 1IARAICREZEHDY 257 4 A2 - v 4 FHARZ, 11 Drawing in an early stage.
] . , N Ry The npc is large. This

N N . - . N = N the one in Fig 20 at a much
5, PEDELETY AT 4R - 74 INEFHKL, RRFW®EFOCT later stage in which the npc
Wiz, ¥ ¥ T Utopia 8 B &K< #EA SRz, 12712 A 3 L ii[A1199541 Is quite smaller. (Nj)
H17H (047° Ls) 12dtMie N ) = + KL 7 L 2 Rima Borealis 281l X AL 7= (SCRik[6]) 1272 >
72DTH 55, HEEI/NX L, HMBHENZERETH 572, 12A 94, 11H» 513H (050" Ls~
051°Ls) 1223 TH Y 2 ¥ WP S VMRIZL 21200, YBOXBISERE 28 L CTREBHEC &>
IZZDLREHROB L2 EETH 72, ZHEBCAUMBETINS EDONRAMBH=DIZZD

EHPSTHAHAH, ZORIEYL - 7F LYy 2 8 MHEICBRI X T3, hANICIZEIZY X Z - 4
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Ty ZARFEGN, TAICAZ LY 2T 4 A - A4 IAMEORLBMIE N, ¥, 12H17HIC
FAEIEEE K572, Thbb, HOHKICKRERET T2 T, EPEEOEWKELSEH
TELE5I1Th o7, 1ZHA26HICBHEELTTDALED, YalT 4 X - X4 INPLY XA -

PNTY 2T, 229 FETOREESFFMHICEIIE NS K510k 57, ALBE S 2% DfEAD
LTWBH, ¢224°NT, KESHL R A%, 12A28H (057 Ls) (Ziddb@aENic) < - AL 7L
ZBRRAZ, U PETOFEIZIZ/ By A - 7ILF 24 =7 ZNodus Alcyonius & Bt & 7z, #1329,
30, 31H & BMTE, FIZ3IHGMT T b5 1 H1HIJSTD 0/E5057 4 5 #7305y £ TOMlw =
175 W~w =273 WE Tl # TI8HD X7 v F &5 7z, BHXIMECL VI AL D 5. JTLH,
TEY LT 4 X 94 FUHERTEE, YIHOMAEDZ 7=,

199741 H4H (060° Ls) xH A& A, —2°CTH -7z, ZOHIE TR 7 4 X 1 Propontis 34D
TARE D ) OWEHEHFE L2 57, 11H (063" Ls) 1235 A6 7N Alba RSN TW 5, 1
AR KRFRRESRR L 225720, TH2THIZERBEAE LN TS, 070°LsT, FWOY 2L
FARARALINEYRA - HNITAEVXZ - AT 4 TZHRITHS, 1A3IHIZIEY 2
LT 4 A4 ALHFAS2EHPL, 77 )7 AtheriaDWEHR D + €7 BT H > 7=, [F
CH, 42YYD7 4LV xTi2G.7 7 v F (Gianni Quarra) K (19965E8 A2 IR LHEIZHK
Blz4 2 ) 7 KCGEY (VAD OREBRR) & 2O~ LY - 7F L) T Ah00BN G
CCDIg&#HME L, ZOEMPEMNINTE, T — T v/ S FRFFZEIC K - TIN120° Bt 7~ k2 %
BT w5 Cki7l).

2H5H (074° Ls) ~7H (075°Ls) 1213 =) 2 ¥ AElysiumASfH L, 7 7' L =7 Cebrenia & Y 74!
OWEEESTOBDOBRRON, 72V 2T 4 X - 74 A 0=220 WTHIRIZEZ T T O
B ns,

We first review our observations made until 7 February 1997 when the apparent diameter ¢ rose up
to 11.2” starting on 7 September 1996. The Martian season proceeded from 006" Ls to 075° Ls during
the period. On the morning of 7 Sept (006" Ls), Syrtis Mj was visible on the morning side of the
Martian surface but J was only 4.5” and it was difficult to detect the details. The north polar cap
(npc) was however suspected to be present. Similar on 10 Sept. On 18 Sept we watched at the same
time when the HST was pointed to the planet: The HST found a dust inlet at an edge of the npc, but our
image was too small (6 =4.6” ) to detect the fine structure. On 24 Sept (at 014" Ls), the npc was quite
apparent [4]. We observed from w=081"W to w=110°W on 24 Sept. The npc looked not so large
because of the large phase angle. The npc was surrounded broadly by a dark band. The southern limb
was bright. The image was pretty orangish on the day. On 27 Sept at w=054"W, M Acidalium was
dark, and the npc was whitish bright with a dark fringe. Chryse was misty near the evening
terminator. The southern limb looked also light and the southern dark markings prevailed while Solis
L was not isolated. On 5 Oct (019° Ls), we could watch S Sabaus to M Acidalium on the morning side
together with the definite contour of the npc. On 12 Oct (022° Ls, 6 =5.0" ), Syrtis Mj came again near
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the CM, and Hellas was roundish white. The seeing was so good the morning (4:30 to 5:00 o'clock
JST) that the irregular contour of the npc was apparent. On 15 Oct (024° Ls) the HST took the picture
of the npc from the same angle and detected that the dust previously found had developed into a dust
streak inside the npc just like a front (see Ref [5]). At the end of October, M Acidalium was again on
the surface, but the seeing condition remained poor for a month. The temperature recorded 9°C on 3
Nov inside the dome. On 23 Nov (042° Ls, 6 =6.1” ), Syrtis Mj was observed from the morning side,
and it remained faint in a tint of blue in the Martian morning. Utopia was well caught. In mid-
December (050" Ls~051" Ls), the evening cloud over Chryse became gradually thick and conspicuous
diurnally. The Equatorial Band Cloud (EBC) must have been present from that time. Meanwhile M
Acidalium, S Sabaeus and Syrtis Mj came to the stage. On 17 Dec, the planet attained the western
quadrature. On 26 Dec the ¢ reached 7.7”. The central latitude ¢ was 24" N, and the npc was large
and round. On 28 Dec (057° Ls) Rima Borealis was first seen this season (much later than the
preceding apparition because of a difference of the apparent diameter) and N Alcyonius was detected.
At the end of the year, we were able to observe on 29, 30 and 31 December, and on New Year's Eve
(GMT) from 15:50 to 22:30 GMT (however New Year's Day from 0:50 to 7:30 JST) w=175"W to w
=273°W, and obtained a total of 18 drawings. It was 6" C. The first Sun was seen to rise when Syrtis Mj
was near the CM.

The morning on 4 Jan 1997 (060° Ls), it was cold with —2° C: The dark fringe around the npc was
quite obvious including Propontis I. On 11 Jan (063" Ls), Alba was detected though not so light. The
seeing condition was poor up to the end of Jan: on 27 Jan (070" Ls), S Sabaus was evident together
with Syrtis Mj which was near the evening terminator. On 31 Jan, Syrtis Mj came from the morning to
the CM, and Atheria dark patch was visible. On the same day, Gianni QUARRA (who once visited
our Observatory in Aug 1996) and his colleagues in Firenze took excellent CCD images and sent them
to us readily by email: The images show they observed different surfaces from ours by about 120
showing M Acidalium (Ref [7]). 5 Feb (074’ Ls) to 7 Feb (075" Ls), Elysium came to the CM from
our angle, and it made a Y-shaped light region with Cebrenia. Syrtis Mj was detected on the morning

limb at w=220"W.

5. BAlDKR 11 (FaEi%, 076°Ls~110"Ls)
Observations II (Near at Opposition, between 076°Ls~110°Ls)

X2, 3H20H DE#E A, 2A8H (076°Ls, 6=11.3") » 54H28H (110°Ls, 6=11.8") £T
RO FHIIER S/NBETE WD T2k 5, Ui i3/ NRIED £ 58T 2TH 5,
2ADO FAT ) 2 v I A3 XIEEMB L 3L 57228, 8H(076'Ls) ISldw=232"WTIY) 27
2+ £V Z Elysium Mons 2/ % 7z, 10H (076’ Ls) 24 H DAY 2 4 F A + £V Z Olympus
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MonsA < FL HERB I N TS, ZDOHw=200" WD TAtMe i
BESPSERC O, IEBEDFAHFD1/41HB L 2%F L L, ZOEDH
HEAICRABZLE2HRALE (M2), 2552 DEADEMOHNT
LizkrenLBbhs (8] . 10HIZY —4 7 e4F<, Wit
TA0S B % BUT L19KOBIMI A Z &k LT\w5, ¥, 8H, 9H, 10H
1ZOAAD £ AFBINIH TEWNS 721 TA 7 v F - CCDIRIF1005:0E
IZKRATWS, BHEERE DIRITIFICE T Wz, 7272, i
RKRICEEN L5725 Th B, 8, IHEIHERTON LECKAR
HBT THEMHERLEIZEES L, £-2FOBHKACCDY X 7 T
MU=, 9H(076°Ls) ZHlicL &4V 26T X - £V ZAldw=155
W) TAL RAKYD, 0=175 WD) TIZE>HEMED R —LH
EPSHTOLE2BHIES ChERES> FEHDELVIEEHEET
Hot, ZOKORMEAIZ 1 =25T, =175 WOKIIA ) 247
A - BV AGHARE T RAGFEE LS, XY 26T 2 - TV A

2 10 Feb 1997 19:10 GMT
(076° Ls)
w=204'W ¢=23N

0 =115" 1 =25
The morning side of the npc
is quite faded in an ochre
colour. The cotton-ball like
Olympus Mons has now
reached the termirnator.
(Mn)

UHEE TBEIN, TAHICABLIL - TFLVILNEY R - AT AT ZBRAKBD T,
23H(082°Ls, 6=12.8") Zid~VL - 7F XY 7 4DJEIZk 2 XLKVL Y X - 52 X Hyperboreus
Lacus At # B D W T KL< BRI -, ZOHRXES—1CTHo7, 24HE V-4 ¥ 7IC
B hE U ABNAE SR, 27H (084 Ls) 121340 THRERISHATY 2 LT 4 A - w4 3N
MEYX A NI ZETRAONS, 7T 7 Aeria BSHRTHBI WV, 7272 LEAKEFUT
W3, Ny 7 Z2EAL, YEMTIEBREEEDOWH B X TH D (AEBEDH Ny 7 2K RREHE A

%5 5 H056 TRABED T HH B ),

SHICAZ L HEENMSSHAEEL, MHALP BN ED L2 EREY A LT 4 X - <

4 INEHDICBEIZE S
7o AeREDA D DFFEM B
<R A SN, Aokl DB
HDA Y 2 47 Olympiad
AT & > 7z, 5H (087" Ls)
Ky als4 X -v43
LOWET 3 L EDHFER
AWK T B L EDYB/D
BHEICIEAZASh TV 3
(=253 WA 5 w=012"W
FCEE)., ZoH, EmEE
KB CHHRBEKRAY o M Acidalium near the CM. Hyper-
boreus L is dark surrounding the
LT 4 A -4 I NFLO npe (Nj)

K3 23 Feb 1997 17:00 GMT
(082° Ls)
w=056W ¢=23'N

6=128" 1 =17

B4 3 Mar 1997 15:40 GMT
(086° Ls)
w=326'W ¢=23'N

6=135" 1 =12°

M Acidalium is coming out of the
morning mist.
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w=299 WO RWCCDIZ A B T35, 9H(088°Ls) & > —4 v
LRIFCHMATIND A 9 F A/ TNER, T2V T h - F
VADKIR F w2 - TAF A= X Atk O SEHE A B
T&EZ, Ny T AWV EDDERNAHETH > 7, 11H
(089°Ls) 8 EFTETDY —A V7 ICHEEFhw=200WH b w=
310°Wil 0 & CHUM LE R0 # B L 72, k¢, 17H
(092" Ls) #*520H (093" Ls) & i3t L <@l %477, 17HS8
REGMTIC (3 HRRE, 18H 11IREGMTIZ Id A4 T, 18H (092° Ls)
ORI MZ THELARE LTRITVWEF Y 247 % - £

45 8 Mar 1997 13:40 GMT

¥ ADH I AFHLEEIE % D 5 21b 5 2B TR & A, 20 e LZ):23°N
BCHS F x v 7 OFRIE, 21:23GMT (0 =133"W) * Tl 6=139" =08

Hellas is whitish light in the
morning and Elysium is slightly
light. The Atheria dark patch is

AT, 11:41GMT (0 =137"W) I3k, 11:26GMT4* 510
AEEHERP SRHROPLORETE 5720 foTHY 2 87 conspicuous. Olympia is visible.

A BYZADOHDIZIZSWEE LTI WES S, EFEO AR (Nj)
133°WTh 206 HADBHIL COAABEAODFEHEIC -5 V0L AETH -2 Ltk b, + Y
2 LT AV ADOPRFHEBIZZ DL S ISHERICBRT WS EEEBLL, Lirdid
M 3 F PR E R L7280 ) BIKCEE LR Th -7z, (FBRIZZ S5 L EEI315EBICTRET
BHE0PBTLEFV 26T 2 - BEVARRZTOWB LIRS 5, BUZSME I — 1 9397 A
VATIIRAZENHEKEL S72,) AV 26T R - TV ZIFKBETEEEVKLO—D THELIC
7o U BREFICHETH DB EITTBET ALY I Y X - £ X Ascreus Mons & /8 + =% - &

X6 11 Mar 1997 18:40 GMT 47 17 Mar 1997 16:10 GMT 8 20 Mar 1997 16:00 GMT

(089°Ls) (092" Ls) (093’ Ls)
w=300W ¢=23"N w=212W ¢=23"N w=183 W ¢=23"N
0=140" (=06 6=142" | =02 0=142" =03

Hellas is whitish bright. Evening
haze is up to Libya. S Meridiani is
inside the disk. Olympia is fairly
seen. (Mn)

Syrtis Mj just on the morning
limb. Olympus Mons going away.
Olympia is clearly visible near the
CM. (Mn)

Mars closest to the Earth.
Propontis I is at the CM. Tharsis
and Olympus Montes are near the
evening limb. Different from Fig 7
by 30 degrees. (Mn)
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~ ZPavonis Mons 8 ¥ 5 CIZAKBENTRA S, TANEVTR
RH B, 194 522H £ TIXOAADARIEHBRIH TH - 7=,
20 H I3 & ER I BNEE - 72X 5 Th 5. @HIF21H DA K
T, 19H M4 7210, 20H £ 22HIX17M 2 7 » F &7 > T\ %,
ZOWEIZIZY A TRE (HAREE) 2 5 81558 (HARR) % T
BB TH - 72, RmEHIIZ20H17RGMTIZHEZ 5 T %
B, ZOBHBRPESEESICH S > Tz (w=198 W), 20H
B w=115 W55 0=239 WE TBHIL 24, FRA VY 2 4Y¥
THYT - KL T U A EHATIEREDOREICHEET 2T Hw=
170° WhiA & w =200° WhHE & THif1C & > TEllc T3 (X
8). ZOHHIBIZIZHADZ L DBHIFIZL > TRASA T,
% (SC#k[9]) . ZD#%24H, 25H, 27H, 28H, 30H, 31H&#
HU, =4 v 7R3BRAR, 720, B TE2THIERE TH 72,
ZDH(96 Ls) i~V - 7F AV T LADFFMMPHEL, 7t

(9 24 Mar 1997 12:30 GMT
(095° Ls)
w=097W ¢=23N
0=142" 1 =06
Solis L and M Acidalium are on
the afternoon side. Alba is light
near the CM. Olympus Mons has
begun to be seen. (Nj)

BBIZBATHRZ 2 0=064"WRw=07 WCTIREHFDBDHIZT AU FL IR - TV ANE
VUNBE S LTRZ 72 (K10, X22), VU R - 92 ZA 864 £ TRMITCE 7, 31HIZIZY
XA HNIYZARRIEDTNDE, ZOHRFY 26T - Y ZIZHL->T, AEBHAE2H

B, ¥REL- (K13, X21),

4A18(098° Ls) 12136 =13.9" &£ &, DIBESHIZE S TITL,

727, @132 NOHHNTH -

7 IHICIZABICWT BYBOHRDY A LT 4 A 34 INADLEHEDOY Y X - 52 2% THEHI

TEH, UBRKBENELS 20 MEL 7=0F9H (102° Ls) 5 T,

ZOBEIZIZANY T ANV TR

10 27 Mar 1997 11:20 GMT 11 27 Mar 1997 15:30 GMT

(096" Ls) (096" Ls)
w=054'W ¢=24'N w=115W ¢=24'N
6=141" =08 6=141" =08

Ascraeus Mons shows up as a  Densely-reddish areas distribute
dark spot in the early morning. A in the northern hemisphere.
bright core near Oxia P. (Mn) Clouds at the western flanks of

Tharsis Montes. (Mn)

12 27 Mar 1997 17:10 GMT
(096’ Ls)
w=140CW ¢=24'N
0=14.1" 1 =08
Several orographic white clouds
atop Montes are seen on the
afternoon side. Propontis I is visible
in the morning. (Nj)
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WIOEWTRAZ, Yo7
4 A 24 ANEYHFIZIETE
ICEDhBIBNHASZ ik
W (X114, 15), 10H (102" Ls)
2RI ANy 7 ZABHB L,
HYHDY 2T 4 X343
ADPSEAH D2 ) 2 ~\HKE
WEARON, 11HICIZHE

DHOY 2T 4 X %43 @3 31 Mar 1997 17:40 GMT 14 1 Apr 1997 10:20 GMT
LA 2 . . (098°Ls) (098°Ls)
WAL BNIRRITON w=112'W ¢=24'N w=356'W ¢=24'N
I ZEEN, TY 2V - 6=140" =11 5=139" =12

A large white mist patch is seen  Syrtis Mj is beneath the evening
between Tharsis Montes and mist. M Acidalium is completely
Olympus Mons (cf. Fig. 21). Alba outside the morning mist. (Nj)
is at the CM. (Mn)

EBEVARYITPEDHS L,
F At i BT LT 2
LETHELZRATHS, &
¥, 11H(103 Ls, w=309"W)
IZiEANy 7 2B VRS
IR R & R Tun 7z (X16),
12H(103°Ls) & ¥ —4 v 7'»
B, #HDTY) 2v 94 -
EVANPLEEDY A LT 4
Z w4 3N, Fhh bk
IS DA ) 2 587, A

v 7 2 DFFME BBk 5 h,
VallF 4 A w4 ALDY
HETHEA, DY 2
TOYWES R Z Tz, 13H

E15 9 Apr 1997 15:10 GMT X16 11 Apr 1997 13:10 GMT
(102° Ls) (103" Ls)
w=356'W ¢=24"N w=309W ¢=24'N
6=134" =18 6=133" =19

Same configuration as Fig 14. Hellas shows a fine structure.
Evening mist covers Syrtis Mj to Huygens crater visible. Olympia is
Aria. Tempe whitish light. A light in the evening. (Mn)
(Mn)

(104’ Ls) 872 & 5 X T, core is seen in Chryse.
ValkT4A A ANOFHERTHS, 19H, 20H (107°Ls) 1SidA4 ) 2 A7 BREHEDEH &
RIC & IdbaEm i @ L TRA T, TaRry7 4 21 HEICIRASh T\, 20HIC
Fw=200Whi» 5, TV 23T 22 58FIh T CTAHED/N—Z MR SR (X18), Z iy
DIFERERIZK > C3CCDDETFF 1 A FOBOHICHBICIA O TWEZ E” G -7, (I
FREROFE L WBHNC DWW TS [10] 28) . ZhESHADY 27 4 2 - w4 2L ERTH
BT 2200800 k-0 Bbh s, 23H (108 Ls), 24H (109°Ls), 25H (109° Ls)
WY FOMBNF Y 2 4T - TY ZAMNBE I T3, 26H(110°Ls), 27H (110°Ls), 28H

(111°Ls) & [AE#EE] OkE “Bhlh” AFREDBHH TH -7z, 2EMICE, B2 30 E



E=HHEERADELS 2RI
Bbh - 7=0MEHE, 26HH#
oy —A4 v Tho72, HL,
AR 1R ¥ O BN A TRELC 75
S>THBD, METIKROBHT
Hotle YHDELY X - Y
7 ZTharsis Montes® A 1) 2 &
TZ 2V ZAOBBOM, A5
DAY 26T EHHE SR
LT3 (6=12.0"), 27HIZ
S TR, 28H 34D IRRE
AW W% T3, M, PHHIEE
I, 26HICCCD T K Y
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17 15 Apr 1997 11:30 GMT

(105° Ls)
w=249W ¢=24"N
6=129" [ =22

Compare with Fig 5. This is taken
after opposition and the local time
of Syrtis Mj is earlier in the

3418 20 Apr 1997 12:30 GMT

(107 Ls)
w=219W ¢=24"N
6=125" =25

A thick morning white cloud from
Elysium to the terminator. Similar
configuration to Fig 7. (Mn)

morning and hence less dense and

74 21 DOFh A, Zh e more dark-bluish. (Nj)

XV abT A BVAERTDIZRIIL 72,

Next we review our observations made during the period between 8 February (076" Ls, 6 =11.3")
and 28 April (110° Ls, 6 =11.8”) : The planet was closest to the Earth on 20 March on the way. The npc
was thawing into its minimal state.

Elysium was dull at the beginning of February, but on 8 Feb (076" Ls) at w=232"W, Elysium Mons
came to be visible. On 9 Feb (076° Ls), Olympus Mons began to be visible whitish from w=155"W, and
at w=175"W, it became very round and white just like a cotton-ball. The phase angle was :=25" so that
at w=175"W the local time of Olympus Mons was 4 o’clock PM local Martian time. On 10 Feb (076
Ls), Olympus Mons was detected round and white near the evening terminator. On the day at w=200"
W, we observed that a fourth of the npc on the morning side was less bright in an ochre tint than the
other whiter side; the ochre part was thought to be more rapidly thawing (Fig 2, [8]). The night was
endowed with good seeing, and we obtained 19 drawings. The days 8, 9 and 10 Feb, the OAA/CMO
members intensively observed and a total of one hundred observations were secured. It was fine also at
Fukui for three days running. On 8 and 9 Feb, Masami MURAKAMI visited us to observe, and Akinori
NISHITA took CCD images by the use of the 20cm refractor. Olympus Mons was watched until 14
Feb, and at the end of the month M Acidalium and S Sabaus were came into sight. On 23 Feb (082°
Ls, 6=12.8" ), Hyperboreus L was detected dark to the north of M Acidalium surrounding the npc.
The temperature was —1° C. Similar seeing and results on 24 Feb. On 27 Feb (084° Ls), Syrtis Mj and
S Sabaus were caught first under 6 =13". Aria was lightish off-white near the CM. Hellas was white
and as bright as the npc near the evening terminator (whiter than the npc while less bright through

056).
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As March came in, é rose up larger than 13.5”, and the phase angle much decreased. Syrtis Mj and
the npc were well observed, and Olympia was definitely detected. On 5 Mar (087° Ls), the morning and
evening mists were watched clearly (we observed from w=253"W to w=012"W). On this day,
NISHITA got a good CCD image at w=299"W. On 9 Feb (088° Ls), the seeing was good and we
obtained 19 drawings: Elysium Mons was seen as well as N Alcyonius. Hellas was bright while the
boundary looked blurred. On 11 Mar (089° Ls) we observed the planet at summer solstice from w
=200"W to w=310"W. We observed also from 17 Mar (092" Ls) to 20 Mar (093" Ls): On 17 Mar at 8
hours GMT the planet was at opposition. On 18 Mar (092° Ls), we tried to check the CMT passing of
Olympus Mons. We observed 20 times and we determined that Olympus Mons was before the CM
until 21:23 GMT (at w=133"W), and for 10 minutes from 11:26 GMT it was quite near or on the CM,
and it apparently passed the CM after 11:41 GMT (at w=137"W): So we decided that the centre of
Olympus Mons was at Q=135"W. Since we know on the other hand that the centre of the crater is
located at =133"W, so that the difference was due to the presence of a thick orographic cloud on the
western flank. We should say we met a good opportunity to observe the CMT of Olympus Mons
because it passed near the sub-Earth point this time. At the time we watched the white Ascraaus Mons
as well as Pavonis Mons in the evening. Alba was also light near the evening limb.

From 19 to 22 March, the second OAA all-night programme was held: It was fine at Fukui except 21
Mar, and we obtained a total of 55 drawings on 19, 20 and 22 Mar. The planet Mars was closest to the
Earth on 20 Mar at 17h GMT. Olympia was clearly seen to be located to the south of the npc beyond
Rima Borealis on 20 Mar from w=170"W to w=200"W (eg Fig 8). This was also observed by other
OAA observers [9]. We continued to observe on 24, 25, 27, 28, 30 and 31 Mar, and the seeing proved
best on 27 Mar: On the day (096° Ls), M Acidalium was observed in detail, and at w=054"W and w
=079" W, Ascreus Mons was detected as a dark spot beneath the morning mist (Figs 10 and 22). Solis
L was also watched from morning to evening. On 31 Mar, S Sabaeus came to face to us. On the day a
roundish morning white cloud patch was observed to develop as it moved into the inside (Figs 21 and
13).

On 1 April (098" Ls), 6 decreased to 13.9”, and henceforward the apparent diameter went down
rapidly, while the central latitude ¢ remained near 24’ N. On 1 Apr, we could observe from the sinking
Syrtis Mj upto the morning Solis L. The weather was then poor until 9 Apr (102° Ls) when Hellas was
very bright near the evening limb. Near the limb Syrtis Mj was visible though misted (Figs 14 & 15).
On 10 Apr (102° Ls), the EBC was seen from Syrtis Mj to Chryse. On 11 Apr (103" Ls), Syrtis Mj was
beneath the morning mist. Hellas was dull light in the morning but showed an inner structure at w
=309° W (Fig 16). Elysium Mons was bright in the evening, and Olympia was visible preceding the
npc. On 12 and 13 Apr under moderate seeing we observed similarly: On 13 Apr (104" Ls), Syrtis Mj
passed the CM. On 19 & 20 Apr (107" Ls), Olympia was on the south of the npc. Propontis I was
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apparent. On 20 Apr, there was observed a burst of the morning white mist following Elysium from w
=200°W (see Fig 18), as was also checked by the Video images by HIGA at Okinawa [10]. Evening
bright Olympus Mons was observed on 23 (108° Ls), 24 (109°Ls) and 25 Apr (109°Ls). On 26 (110°
Ls), 27 (110°Ls) and 28 Apr (111° Ls), the OAA/CMO final intensive observing session was held, but
the weather was rather poor in general. We had a good seeing night on 26 April. Tharsis Montes as
well as Olympus Mons were observed, and Olympia was detected. 6 =12.0”. On 26 Apr, NISHITA got
CCD images of Propontis I and Olympus Mons at the Observatory.

6. SRR M (Ea%Y¥, 111°Ls~204°Ls) '
Observations I (Final Stage of the Apparition 111°Ls~204°Ls)

RIS, 4H29H (111°Ls, 6=11.7") » 6 mA%BLHIO10H24H (204°Ls, 6=4.9") % TOMHEY#E
TOBMEBRBIT 5, 4H29HIC3YFH, vV - TR LV I LADRERICETHWAEBE 6, K
BREDIBIZA Y 26T HRATEAL, SHIH12 Ls) 1S3y — A Y BRL, EHO L K7
F (HAER) IZiE~L - 7FH VY LORFMARL, CaXILARLVTR - 52 A5 L TRAZT
Wiz, 2O HIEFEWRTE w=090" WHi#: THBMl & 7z, 4H (113" Ls) IZIZ KRB D KB HHELR S
N, 5SHA14 Ls) 1Sy —A V73 B, WA TUROBHIBHEE TS, vV - 7FLY 7 Lh
EYNR I AETORRMPRON, 0=082WTIZA ) 247X - TV ZAHBEFICEHE LT
W5 E5TH5 (1=32"), 10H(116'Ls), 11H(117°Ls) IZd ¥ X X + 1T 2D KFEnB b
L5 DHADOVL - THFL) Y LAORBEIRBETH -7, 18H (120°Ls) 1ZIE¥ 2 LT 14 X -
VA IR HP L, Ny T AGHRTHLS WS W, JUEEITAETH S, SHEHRFICASZ LR
BRI 108 % Y] - 72 2V U O IASRIOBIEICA S Z 2127
STz BERIET ) 2V T AR T L =7 MR B B4, 5H28
H(125°Ls) 12i&, 4H20H(107°Ls) £ELC &S, =V 2V v A
D2 5 FHIZ» T THEDOWEH AR S iz, FRFICAY 2
AT - BYANBAIRCR LTS, 6713, 6H(129°Ls) » 5B
G U7, eGEIEECAH ) 2 A T OB & & & F 2R &
nTnw3, THIZIZY Y X - 52 25880, DB Dicide o
NILARVL TR - T ZANRSFETH - 72, IHIZIE, fEH 13N
IZA-72, 6H12, 13H1Z27 ) 2k B EXMWMAEALHB L B AT

B, WHO ALY RS BMKEGS , REESECR S THE O 11Ma%’1115;?7Li)1340GMT
(8.3Mf), 6HI4HIZIRY X Z - x )V F 4 7R XA, 17H w=014'W ¢=25N

0 =10.6" 1 =34
IR Lz, 27 23D LI WA XIZETidA W (134'Ls,  Typical surface showing S

o o _ R Sabaeus and M Acidalium. The
1=40"), 6 FH23H (137" Ls) IZld~ v 7 AHMHP LASHS npc is minimal but evident with

Mo, =343 IZIESMIC X THB XAk o7 (HL, v HyperboreusL (N)
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27 Libya BAMTHBE W, 5V alTF 4 A - w4 INERBLTVWS
THH9)o 6H24HITITKEOHAMIZOITE L, DIk KICFE 0 HhER
DAC¥ERD & ZBIMAHE L < &5, ZDOHZEHNIZ138° LsT, Atk ik
PHLSHET, £V A7 K-> T3, ARICIZEMIZ140° 12k 5 7=
By 7 Z36<, JERGEIZ TS < v, THIHEHREE=75",
Gd=26"NTIY 2> 2HhHB 0, 6H2 5140 £ TIIMEMKTS - 7=,
TH18H (150°Ls, 6=6.8") iZidv VL - 7HH VY AHHP L, ROBM =20 2 Aug 1997

FLE 2 U Argyre T2 % 20 5 7=, TH19H MM L7z, &40 10:30 GMT(157'Ls)

w=281"W
KXBDF —2NIF25°CTH - 7. 19H (150° Ls) 1213056 % 3 L T ALk <§=€2§}\1
WHIETLE L LD BEAK’ LS, 7TH22, 23H(152°Ls) I1Zid v X % - L =40°

AV F 4T =B, /7% A Noachis BMOAWHO s Y 2 kixpre | Comare wih T 1. The

B> Tz, TAE2LIEMIZ W, 8AICASTAERRB FL, #lgg much more shrunk (at the

minimal state). Hellas
FIR6HAETYHOBME HENHE S BMISERMESELS 57248, 8H L looks still whitish and dull
AEY 2T 4 A - w4 IUHLIZER L, 8A2H (157° Ls) (23 IE4FRif fight )
DNy FABRA TR RKRECEDDZNIZIEMBE B ar -7, IBEDOHFLEIIWHETDH 5
(K20), )iy —4 v o pBhar o720, 8HI6HICIZZ LY 2RV THB X 6 hie,
TFHANZA-T21H (167 Ls, 6=5.9") ICidZV VA - 527 2 LI MIETH > 7=, 8H24H
(169°Ls) (Zid~ L - 7+ XV v AHRHH L, dthd e B A 22288 ZPMET AV, 8AKIZIEY X
A XA)T AT ZHEH L,

IHIZAST2H(174°Ls) IZIEZY 2 LT 4 X - w4 IAHA I, 10H (178 Ls) 1213 A D 2
LT 4 A4 BB SN, PAICAS EREREBSHEDOFIITED, KEORE FA#ML
<, BHZHNEEC 2 > T&E 7=, 9H THI28, 29H (189°Ls) IZIFRRR Y —A VY /DB L THH D~
V7RV LEBERT SN TE 2, (HUILRGEIX & LT AV, 7A¥ 2 LIZIS W,
10H6H (193°Ls) ICI3¥ a T 4 A - A INEV XA - HNITZARRIL, =340 T~y 7 2
WY THZ VA, VE L T7DAEL RS LEEGSITV, FloeEidBRE LT 5133 7228
WHEOBEBRTHRALY (¢=9"N), 10H10H (196°Ls) IZIZ¥ 2 LT 4 A - w4 I, Ny T AHNE
L, BERWoTRALD, TFEWBE AL, RAEMIZI0H24H (204°Ls), w=171"D
HED 2T 5 FTSHOBHZK A 7=,

Finally we touch on the observations made at the final stage during the period from 29 April (111° Ls,
0=11.7") up to 24 October (at 204’ Ls, § =4.9” ) : On 29 Apr, we watched M Acidalium lying near the
preceding limb, and gradually Olympia came into the disk. On 1 May (112° Ls) we met a good seeing,
and in the twilight at 7:30 JST, the whole of M Acidalium was seen with the dark Hyperboreus L
isolated. The EBC was visible at w=090"W. On 4 May (113’ Ls) the latter was again seen. On 5 May
(114" Ls) we obtained 11 drawings under a preferable seeing: The dark markings from M Acidalium to

Solis L were watched, and at w=082"W, the morning Olympus Mons came to the surface ( 1 =32°).
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On 10 May (116’ Ls) and on 11 May (117° Ls) S Sabaeus was totally visible and the configuration of M
Acidalium in the morning looked nice and pretty. On 18 May (120° Ls) Syrtis Mj came to the CM and
Hellas appeared whitish bright near the CM. The npc was definite. On 28 May (125° Ls), the morning
mist following the south of Elysium was observed as on 20 Apr (107" Ls), and at the same time, the
bright Olympus Mons was watched on the p limb. In June, we first observed on 6 June (129°Ls) when
the npc was still definite with the detachment of Olympia. On 7 June, Solis L was caught, and
Hyperboreus L was dark around the npc. The rainy season set in at Fukui on 9 June. On 12 and 13
June, Chryse was whitish bright with an evening cloud. The morning Tharsis looked also interesting
but the apparent diameter was already not enough (6 =8.3"). On 14 June Meridiani S was witnessed
and it passed the CM on 17 June. Chryse was slightly light but not so thick (at 134’ Ls, : =40°). On 23
June (137° Ls), Hellas was near the CM and whitish light, but lost its brightness as it came near the p
limb at w=343" (while Libya was bright near the p limb invading slightly Syrtis Mj). On 24 June the
apparent declination of the planet came down to the celestial equator, and from that the altitude of the
Mars in the southern sky became gradually unfavourable. At the end of June the season reached 140°
Ls, and Hellas was dull and less bright than the npc; the latter was roundish definite accompanied by
Olympia. On 1 July, §=7.5" and ¢ =26": Elysium was light. Truly rainy from 6 to 14 July. On 18 July
(150° Ls, 6 =6.8” ), M Acidalium was near the CM, and Argyre was bright near the s limb. The rainy
season ended on 19 July at Fukui. The temperature in the evening inside the dome was 25 C. On 19
July (150° Ls), the npc looked whiter than Argyre through 056. On 22, 23 July (152° Ls), S Meridiani
came into sight and the afternoon Noachis was dull while the morning Chryse was misty. Argyre was
light.

As August came in, the planet went further in the southern sky, and the § was just 6 arc-seconds
causing difficult seeing conditions. On 2 Aug (157" Ls) Hellas before the CM was large but not so light.
The npc was definitely visible. On 16 Aug, Tharsis was caught light near the p limb. On 21 Aug (167
Ls, 6 =5.9”) Solis L was seen dark near the CM. The npc was seen but looked vague. At the end of the
month, S Meridiani passed the CM. On 2 Sept (174" Ls), Syrtis Mj was near the p limb, and on 10 Sept
(178 Ls) it was seen at the morning side. The ¢ decreased to 5 arc-secs. We watched the evening M
Acidalium on 28 and 29 (189’ Ls). The npc looked no more definite. On 6 Oct (193° Ls), Syrtis Mj and
S Sabzus were caught, and Hellas was light at w=340"W, but less white than the Libya cloud. The
south polar cap was suspected to be present, but due to the northern sub-Earth point it was not seen
(¢=9"N). On 10 Oct (196" Ls), Syrtis Mj was near the CM, and Hellas looked slightly hazy but not
light. The final observation at the Observatory was made by NAKAJIMA on 24 Oct (204’ Ls) at w
=171"W.
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7. 1996/97FDNEDTRIIAN : &7 - Y8 - HE - BFROEE
Activity of the Martian Atmosphere in 1996/97: Morning Mist, Evening
Haze, White Cloud and White Frost

- B 1996/97THDERIZAZEDOILFEROBIICE L TH D, -2 DOJLFERAKIGIZHS T
b ENDBICE Y7z 5 Tk, FEER, 19964F-8 A26 HIZIZBLIZAL¥-ERDF S (000°Ls) (SEL T
WA, 19974E9H12HICFkSr (180°Ls) ISk »72h 5, ¥ — XV HiE L A & ORI TR AiE
LM OBDE LIt 572 212k b, L7zh-> T, Jbldicid 2 ofEEX R & < KB
FEOTWBZLica), KBEOKRKITHEKICHANTHERICHEEL WS BEL» 5, BUCEEDETIC M
HIFRERF LD BWME > TLE S, FRRCILEREIIHELICET TED, IRE > D5 A Z D
ARESEE> CERALBICKREFENBHL T DI TH 3, 3VFVONICX-> TRFERICE
20, FEHTEIVAY N L A BRIERILSLI 5, FFLWLAH =X AE30CH [11] i
5N, M FLSHRAKEOHENMICH > THBERLYB/E LD, XREFICE T 2BROME &
5, PIHDOTRTRAR,AKE, KEOKERIFELT S, B3IEAREIC LS, Y5 TEH
VAL, WRICB-> THES XS04 %, YHDFE»SILEROBZICEREL TT < Hlid s Ly
ZIZR N5, HADFEOMAZF 5 I 7+ Z Thymiamata2* 5 2 Y 2 2IZH 3 TZOEHIZR
bhb, YalkT 4 X 34 INEHFICL-T, HIHTRIREGERE L2, BEINEIZ, 41
20H (107°Ls) 2AREN7LY 23T ADOMHE, SHHF IS, TR O W= REAH/T (X18),
ZHEMRORERERD Y + THICEHAICRA SN T3 [10], —F, REDHKEF TORIH
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Mists or Hazes: The apparition in 1996,/97 was suited to the observations of the Martian Northern
Hemisphere (NH) due to the tilt, and furthermore the season corresponded to the time when the NH
was well sun-lit. In fact, the vernal equinox (000" Ls) of the NH had already visited on 26 August 1996
and the autumnal equinox (180° Ls) occurred on 12 September 1997, and hence the Sun moved to
shine above the NH almost all the observable time. This implied the north-polar region was constantly
lit and heated without nights, and the arctic region became much warmer than the area of the
Equatorial Band (EB) before the summer solstice (due to the fact that the air is thinner than on the
Earth). The npc at the same time thawed a lot, and we may suppose the following mechanism

occurred: the air mass above the arctic region ascended together with the water vapour caused by the
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npc, and then was brought from north to south in the direction of the EB. The air-current then
received the Coriolis force and the wind in the south became an easterly wind. The easterly ceases
near at the EB, because the Coriolis force vanishes there. The air with vapour then must have been
cooled near the EB, and thus we were to observe the morning and evening mists or hazes diurnally
(see [11] p.2232 for more details). In the morning, the lower layer must be blown from west with the
night vapour misted. In the daytime, the air must be about to be unsaturated, but mostly saturated in
the evening below the east wind. The typical evening mist was seen at the Tharsis district; the mist
gradually was combined with the orographic white clouds atop the mountains. The typical morning
mist was frequently seen at the area from Thymiamata to Chryse at this season. The morning Syrtis
Mj was often misted to the extent that it appeared quite bluish. Another notable thick morning mist
was observed from the southern part of Elysium to the morning terminator around 20 Apr (107° Ls) as
shown in Fig 18; this was also caught by HIGA [10]. A possible saturation over the EB makes an EB
mist (EBM) zone. Already on 13 Dec 1996 (051° Ls, w=036" W) the EBM was observed from the
evening Thymiamata to the morning Tharsis, and also on 17 Jan 1997 (065" Ls, w=028"W). Since Feb,
there were lots of observations in Japan reported by HIKI, HIGA, ISHADOH, MIYAZAKI, AKUTSU
and others. Elisabeth SIEGEL who once visited the Fukui City Observatory in 1993 mailed us that she
first observed the EBM in April. The EBM however vanished at around the vernal equinox (180° Ls)
since the EB became much warmed up by the time as was shown by the HST observation.

BE  AZOEHINIERTELOI LB LSAISATVEIASEE Z LY ZZ LR+ 247
A BV ADTREF LD
ZEeNBERHEI TS, 8
CRONBIERDOAETS
%, Bic, BRcdRE& S0
2H (075’ Ls) (=B Cid#iE
DES>ABIZAENDEAY

€21 On 31 Apr 1997 (112° Ls), the white cloud patch that appeared

25T F' YV ZHIERMIC from the morning terminator developed as it moved into the deep
, TN inside of the disk. From left to right, taken at 14:00 GMT (w=058"

i ehzefl, RO L W), 15:20 GMT (w=078'W) and 17:00 GMT (w=102"W). The

IZIRERED S A F 2T T drawing in Fig 13 is a sequel to these observations (at 17:40 GMT).

DEDCH X FMEICEAISZ
EBTE, —H, IHDHA
F/HZRZEMEE Y, X21
DORkEFIBR o N B 5, 2L
VZAZIRA Y 2 LT - E
Y ZDIE LIZEED & #i% T
HARMTH D Z LM

22 27 Mar 1997 13:00 GMT (096’ Ls)
w=079W ¢=24’N
0=14.1" 1 =08
One of Tharsis Montes is clearly visible
as a dark stain on the morning side. This
is a copy of the original drawing. (Nj)
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(X22), ZhiZ5mIStOMkL BB THEICHS Mtk -7z nwi b (Oik[12]), 2% 0, #HIE
T A B, EHIIEETH 28 FRISED IS OR UEHIIFR L, ¥ H IS, THLED
BHICAZIMEDL > IZTELEVWIDITH S,

White Clouds: The evening mist just stated makes a conspicuous orographic cloud over Tharsis
Montes or Olympus Mons when they come to the evening terminator. As stated in the text, a cotton-
ball like cloud was impressively observed at the western flank of Olympus Mons in February 1997
(075° Ls). This was really spectacular due to a nice presence of phase, and may not be observed on
other occasions. We also observed the motion of the orographic clouds from the noon to the evening
side at opposition time. On the other hand the morning Tharsis Montes were free from the clouds in
Fig 22, though the lower valleys were quite misted with several white cloud patches as in Fig 21. Thus
the clouds or mists float lower in the morning, and the higher mountains are free, but as the noon
approaches, the lower clouds disappear, and the mist or cloud appear atop the higher mountains as
they come to the evening side.

NYSRAIDVTIINY F2A0BHEHBIT 5. ~v 7 2OERBEBRICLS3D0TELS, BT
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BIIRED ZFROL I LEDLELLNTEHD, EFHRXEBIZAHS < ED090" Ll b THor i
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$iD090" Ls LIF#180° Lsil ) & TEMFOIBE T - 724, SEORRMUIH X 1E3HA5H (087°Ls) 12HW1 T
RPN TNE L WS IEETE AL >R Th S, FAMIZHI WL ZAMD D Lo -
Thotz, FERE, 180 LstHE TNy 7 ZABHE AL RA T D TH -7, SHIFFESE 5T
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ZD®RI2S LD TR I — T 98BN TAN Yy TANZ ) =L@ E L THWBEEWIBElADH 55,
DI#%140° Lsid 032 iCOAAD B A EICk > Ty 7 ANHB E&FEL L, HE G I ZAIZED
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Do &R AR AIHTH (177 Ls) ICHE AR AR O 7-BHl A L T 560 5 548, f8HTi310
H10H (196" Ls) TH/H> T3y 7 22 BB L 2OVRBETH > 72, ZOHEDOAADBIHIZ A 2«
DATEENTOTXHER[13] ICMD 5N TS, ZORMKERE TR I3 2B THBEET,
PNy 7 23KRRUCB T 2MEORERE LCEHLZEELILGNS, LA L, REBAIRTRE
Th -7z,
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Hellas: The brightness of Hellas observed almost all this apparition was not due to the atmospheric
reason, but due to the white deposit maybe caused by the frost. Hellas is usually whitish bright at the
same time when Tharsis Montes and Olympus Mons are orographically bright, but the former is not
restricted to the afternoon but bright all day in the other hemisphere. This apparition Hellas looked
hazy at around 050" Ls, but frosted bright enough near at 090" Ls. Notable however that even at 087" Ls
on 5 March, Hellas near the CM appeared not perfectly whitish bright, but there was observed some
irregularity inside the basin. Hellas remained bright up until 180° Ls, but there was not obtained any
observation that Hellas was very conspicuous. In fact, on 11 April (103’ Ls) at w =309° W, the inner
structure of Hellas was clearly seen. There were some overseas observations that Hellas was well
white and bright from 100° Ls to 110° Ls, but again on 18 May (120" Ls) we observed at Fukui that the
inside of Hellas was not uniform. The OAA observations then showed that Hellas became slightly less
bright with a tint of cream by 140° Ls. At the beginning of August at around 160° Ls we observed that
Hellas was dull while the npc looked sharply bright. The Mars Global Surveyor on the way to the
planet sent back an image on 20 Aug (167" Ls) in which a dusty haze was detected on Hellas down
from the southern district. ISHADOH at Okinawa observed that Hellas was well off-white on 7 Sept
(177°Ls). The last observation at Fukui of Hellas was done on 10 Oct (196" Ls) when Hellas was
slightly atmospheric. The OAA observations of Hellas are compiled in [13].

BE WO KRRMERIIRAE LS -7, L L, R EEAHSTIC X > Thili X h T
WHZEIZi3Mh TR ELn, HSTET AV ADZ =X - 827 74 v 4 —DKBEEBERZHTE -
TE=H —F5720I121996/97F- DB 2 5 D DOKEBREF[ TS H, FFIZ199649718H (011° Ls)
w=165 WiZ I\ CTILReE DI RITH) 5 BB A B L 72 L7z, ZOBEBERZ OB > < D LHERL
RN TRIBRD & D 1B L 22k T2 7R3 2 L A 10H15H (024° Ls) ICHER S N Cnb, T DR
DEAVITKEDOHALL R CART 2GHNT, HERICBE S TE5 FRERTREAL TS T
EWRBTH D, EHI2, S2T 7 A v X —OFER (TH4H) ¥ <& > THSTIX BN (27 )
2k) OB #6H27H (139" Ls) ISR L 2h, T4 ZEBos® 57 v L A - 1) 1Y ZValles
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THRI S22 T E2LDOBRITIIEA S A TITWAEWD, NS BB, DHEICKZ 5T
WAHEWSHIRE S A 7,

Dust clouds: No global dust cloud was observed this apparition. We should however note that
some local dust clouds were detected by the HST. The HST sent several images back in 1996/97
because they needed to monitor the surface before the landing of the Mars Pathfinder. The image
taken on 18 Sept 1996 (011° Ls) at w=165" W revealed a dust germ at the edge of the npc, and the next
shot on 15 Oct 1996 (024" Ls) showed that the dust had developed into a string-like front inside the
npc. The dust, since reddish, was well visible in blue light. Near the day (4 July 1997) of the
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Pathfinder landing, the HST also found a dust from Eos to Valles Marineris on 27 June 1997 (139°Ls).
This was seen to have been dispersed by 9 July (145° Ls). The dust seemed to have been judged no
obstacle to the landing. All these dusts were quite smaller and local, difficult to be checked by using
the terrestrial telescopes, and we had an impression that such local dusts are to occur more frequently

than we suppose.

8. JEEDBEHEE ZTDAREBDEBHICDUT
The North Pole Cap in 1996/97, and the Rifts inside the Cap

k5135 (000" Ls) DERATRICA 24, 5Fid, HEEDLD, ZOYOBMNIILEL T
WiEh o7z, 27 Sept 199612016° Ls T, AL A ALBE» S RBLL T2 LBBIL THW 5058, #)
WTh b, ZO%IMETIZ040° LstEA & I BBUSHE/IN L, 100" Ls AR/ NRREIZE 5T, 5T &
INEFREZDOEDIZIIRNEEIBEEOLNTER TH -2 EZ TS, SHIZZOETDERLE
WWLEZEIiZhD, ZORBIBENTEOFME L<BEEsh:, REAZVBHOY Y - KL
7V ZADORBORIL E ZREES 5 T3 A b o722, 12H28H (057 Ls) I2i36=78"T, w=
243'WTY 7 - KL 7 ) ZDH %4 20em$BE TR A TV 5, IS A HRERICE > 2B E
Eﬁ#BUv-£VTvxuiofﬁﬁiéiU;AE7#§%:&méhéﬁﬁfboto$Y
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FHERIZZIDZAFIHMr B 27 - KL 7L Chasma Boreale DRHITKIIL T3 Z Lid
REIRETH D (Hk[14]),

It was not appropriate this apparition to observe the early stage of the npc, but at Fukui we observed
that the npc was uncovered at earliest on 27 Sept 1996 at 016° Ls [4]. After that the npc was considered
to be regularly thawing: it started rapidly to melt around 040° Ls, and reached the minimal state around
100° Ls. We were thus able to observe the whole process of the recession. The rift called Rima
Borealis should have been detected earlier, but the apparent diameter was not adequate at that time:
We first took a glance of Rima Borealis on 28 Dec 1996 (at 057" Ls, 6 =7.8" ) at w=243"W. Later we
frequently detected Olympia that was detached by Rima Borealis from the npc. Notable was the
observation on 10 Feb (076’ Ls) when a fourth of the npc at a morning side looked more faded in a tint
of ocher as mentioned in the text: an important phenomenon suggesting that the speed of the cap
thawing is not uniform from longitude to longitude. In March, the apparent diameter was large enough
for us to watch repeatedly the motion of Olympia from the morning to the evening side by the Martian
rotation. It is also notable that ISHADOH at Okinawa detected several times a fine rift called Chasma
Boreale inside the npc (see [14]).
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9. 1996/97FDANERICHIT DIFERRE REVGEIE
Dark and Quasi-Dark Markings in the 1996/97 Apparition
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Dark Markings: The so-called dark markings have been stable these years, that is, no large change
of the markings has been observed. This implies that any large dust disturbance has not occurred
perhaps since 1975, because if there were given rise to any change of dark markings it must have been
caused by the spontaneous movement of the dust sand. This apparition if we dare to pick out a case,
the dark conspicuous band which encircled Hellas in 1995 as an extension of M Serpentis was not
observed so vivid (cf [1]). This must have depended on the activity of Hellas in 1996.

On the other hand, the canal called Thoth-Nepenthes remained unobservable also this apparition.
The Aitheria dark patch (since 1975) has remained the same as in the previous apparitions.

As was similar to the previous case, the dark markings in the northern hemisphere such as M
Acidalium and Hyperboreus L were well observed this apparition too, and showed no definite
difference. Propontis I and the dark markings to its north were also checked similarly as before.
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Densely-Reddish Areas: The Martian surface is, as it were, covered by the quasi-dark markings

since the reddish surface taken by the shorter wave blue light is dark as a whole if any of its part is not

covered by any mist or deposit like the polar cap. The reddish areas look lit through the longer wave

red light, but we should admit that some reddish areas appear well dark in the naked eyes. It is known

that such a canal as Ganges or Deuteronilus is faint in the red photos, but well dark through the

integrated light since the latter can catch the blue ingredient of the marking colour. In 1997, we

observed that such quasi-dark markings considerably distribute on the surface, and so we

distinguished them by calling the areas as densely-reddish areas [15]. For example we observed on 25
March 1997 that there lied a broad band quite densely-reddish starting from Nilokeras to Mareotis L

which further extended to the valley between the Tharsis ridges and Olympus Mons, though some

parts were covered by white mist patches (first observed in 1980 here at Fukui). Otherwise Cerberus

appears recently more of a densely-reddish marking than the dark marking. We also note that the HST
produced interesting images on 30 March 1997 (097" Ls) at w=094"W in which for example Solis L

was caught differently in blue and red lights. The northern area of the truly dark area was misted and

so light in blue, while the southern densely-reddish area was usual in red but quite dark in blue.

10. BN TONEER;ZED
World-Wide Observations of Mars
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This apparition the CMO (Communications in Mars Observations) of the OAA Mars Section,
published once or twice a month, continued to review the domestic and overseas observations and
inspired the Mars observers. The edition and the publication have been performed at the Fukui City
Observatory. In the case of 1996/97, a total of 22 issues of the CMO dealt with the observations from
CMO No. 179 (September 1996) to No. 200 (February 1998) : We covered 348 pages in all. The
domestic campaign was joined by 19 observers and the domestic observations submitted to the editor
during the period amounted to a total of 2613 mumbers of drawings, CCD images, TP & colour Photos
and Video images. This is comparable to the observation number 2559 in 1994/95. In 1996/97,
AKUTSU (Tochigi, 32cm spec), HIGA (Naha, 25cm spec), ISHADOH (Naha, 31cm spec), IWASAKI
(Saga, 21cm spec), MORITA (Hiroshima, 25cm spec), MURAKAMI (Fujisawa, 15cm spec) and

NARITA (Kawasaki, 20cm refr) secured more than one-hundred drawings or CCD images in addition
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to NAKAJIMA and MINAMI here at Fukui.

The CMO plays the role of medium to exchange the information with the overseas observers. In
1996/97, we received about 600 numbers of observations from the countries of Australia, Denmark,
France, Germany, Italy, Sweden, UK and USA. Among them, the group of Gianni QUARRA SACCO in
Italy had a good reputation by producing excellent CCD images including preferable blue images by
the use of a 30cm Cassegarain. Gianni himself visited us in January 1998 on the occasion of the 6th
CMO Meeting of the Planetary Observers held at the Fukui City Museum of Natural History [16] and
gave us several talks.

The CMO has an Internet Home Page whose URL is

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

which is updated every month (semi-monthly in the season).

11. &bHbHIC Outlook
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THoh, SHUES IIHEESMY, 2003FICBABEAWA 5, AT TRIEDOBIH
BN 5 Z LA, ZORTERXEDERNEA Y TF Y ZBRETH A5,

RSB BREREEH ICED > TCCDIZ K 2 HREBHIE AU TW 3 RS EEMEER CRICHE W T
& PHHBEK A CCDHHI A x 7 RBECV-041C & > THE » TG 1R A S, WEEEI-E1H/L
N T3 (3A5H (093°Ls) w=299" W), PHHIRIC & % BB /7 Bud Xk [17] 125 T
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We have here given a review of our Mars observations made in the season of 1996/97 at the Fukui
City Observatory. The planet Mars approached then in 1998/99, and we are about to finish observing
the 1999 Mars (to be reported next year). We are hoping to continue our effort to observe the coming
Mars in 2001 and 2003 in a similar successful way at the Fukui City Observatory: The planet will be
closest to the Earth on 22 June 2001, and on 28 August 2003 respectively. The apparition in 2003 will
be the most preferable case in the next century.

We would finally like to express our sincere thanks to all the staff of the Fukui City Museum of
Natural History and also to all the members, domestic and overseas, of the CMO/OAA for their helpful

contribution and constant stimulation given to us.
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