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(The Pustralian Map Grid Technical Manual :
THE AUSTRALIAN GEODETIC DATUM  National Mapping Comncil of Aus., Aus, Government

. Publishi
Surveys in Australia are computed on the Australian National Spheroid,* for which the defining S:ru:ieh%
parameters are: Major semi-axis, a = 6 378 160 metres
Flattening, f=1/298-25

* The International Union of Geodesy and Geophysics at its meeting in Lucerne in 1967 adopted the
Reference Ellipsoid 1967, which is very similar but not identical to the Australian National Spheroid:

e e’
Australian National Spheroid 298250 000 000 0-006 694 541 855
Reference Ellipsoid 1967: 298-247 167 427 0-006 694 605 328 57

The difference is trivial, amounting to only 0-07 metres in the minor axis. But it is not possible to formally
adopt the Reference Ellipsoid 1967 without recomputing all AGD coordinates.
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AT DO BRERABRMET — 2 (19874E58 ) FH %z

ZhIZ1987ESHA/SH. /EHDHMOBROBRENT—2 22 THEELELOTT., 7
=FHEUET(RED)HHFA. S, BAE. t0M0NNOMBTHETHET.
LA, EtRTAHEaEE. X: 1BUAOKE. Tr.oBMEE. S):adHOALr—
RAaGB W CBERMCIHEN(E)~SCEW)ICHY T 5. ). (2seclil) % E M 28
KbE-TRAL. HERHIL L TEasten Standard Time (F— A 5 1) 7 5 S0 8 .
UT+10h=EST) T .
May 45, 1987
(02h30m--03h00m:EST) 03.33.02

3 X 04.12.24 2.5 E 04.50.45 2 E Tr.
02.32.55 3 X% 03.35.45 4 X (8) 04.16.11 3.5 E 04.54.07 0 X Tr.
02.34.31 3 X 03.36.00 4 E 04.18.56 -1 X Tr. 04.54.32 3 E Tr.
02.38.12 4 X 03.36.28 1.5 E Tr. 04.19.27 2 E 04.55.31 3.5 E
03.37.01 2 X 04.19.52 3.5 X 04.57.16 3.5 X
02.41.29 2.5 X 03.39.38 1 E Tr. 04.57.38 3 E
02.46.44 X 04.20.37 4 X 04.59.48 2 X
02.49.35 X 03.40.04 3 X 04.21.24 -2 E LHBI. BHEREU
03.41.34 2.5 E Tr. 04.23.54 1.5 E Tr.
02.50.26 1 E Tr. 03.42.28 2.5 X Tr. 04.25.08 2 E Tr. (05h05m~~-05h40m: EST)
02.52.12 4 E 03.44.37 3.5 E 04.27.50 3 E 05.05.24 3 E TIr.
02.55.22 1.5 E 03.46.42 3.5 X 04.29.29 4 X 05.05.55 4 X
02.56.02 3.5 X 03.49.01 4 E 04.29.30 3 E 05.07.36 3 E
02.56.23 4 X 03.49.21 3 E 05.08.03 1 E
Z2RBI, BRE 3 04.31.00 3.5 E
03.51.47 2.5 X 04.33.14 3 E 05.11.38 3 E (lsecik#i)
(03h00m--04h00m:EST) 03.51.56 3.5 X 04.34.35 2 X (2secik®E) 05.12.22 3 X
03.08.30 3.5 E 03.53.35 3.5 X 04.36.43 3 E 05.13.16 2 X
03.56.08 0 E Tr. 04.36.51 2 E 05.15.08 3.5 E
03.11.25 0 E Tr. 03.59.42 2.5 X 04,37.49 2 E 05.15.23 2 E
03.16.01 3 E LHE8.5. BHEEL3.5 05.16.47 3 E
0307151 " E " 04.41.31 3 E 05.17.28 & 5 E
(04h00m--05h00m:EST) 04.41.44 3 X 05.17.27 3  E (Zsecitkit)
03.22.01 4 X 04.02.16 -1 X Tr. 04.44.34 3.5 E
03.22.25 5 X 04.03.26 3.5 X 04.45.13 0 X Tr. 05.20.07 3.5 E
03.26.13 -1.5 X Tr. 04,03.28 3 E 04.45.16 1 ‘E Tr: 05.20.46 3 E
03.26.45 3 E (8) 04.05.11 3.5 E 04.45.52 2 E 05.21.01 3.5 E
03.28.00 4 X 04.07.26 4 E 05.21.26 3.5 E
03.28.31 4 X 04.09.50 1 X (Zsecik®i) 05.22.48 2.5 E
03.29.43 3.5 E? 05.25.26 3.5 X
05.26.13 2 E
05.29.17 4 X
05.20.32 3 X
05.29.37 3 E
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05.30.26 2.5 E 03.41.19 3 E Tr. 04.18.34 4 E 04.56.32 3.5 E
05.30.59 2.5 E 03.42.38 4 X 04.18.54 3 X 04.57.10 2 E Tr.
05.31.41 1.5 E Tr. 03.42.46 4 E? 04,59.58 2 E Tr.
05.31.51 2.5 E 03.44.24 3.5 E 04.22.08 3.5 X LHR55. BHEEI
05.32.26 4 E 03.44.37 3 E 04.26.18 2.5 X
05.33.44 2.5 E Tr. 03.46.09 E 04.27.13 2.5 E (05h00u--05h40m:EST)
05.36.18 0 E Tr. 03.49.17 4 X 04.27.29 1 E 05.01.54 2 E Tr.
05.36.28 2 E 04.28.06 3.5 E 05.02.10 2.5 E
05.38.39 0.5 E Tr. 03.50.15 3.5 E 04.28.14 4 E 05.03.07 2 E
05.38.43 3 E 03.50.17 4 X 04,29.27 2 X 05.06.19 3 X
LHBIZ. FREL 0355 0k0 od 4% Ani 04.29.51 1 X 05.06.58 3.5 X
03.52.36 4 E Tr. 05.06.58 5 X
May 5/6, 1987 03.57.23 3 X 04.32.11 3 E 05.08.05 4 E
(03h00m--04h00m:EST) 03.57.41 4 X 04.34.56 0.5 E Tr.
03.01.10 3.5 X 03.59,15 4 E 04.37.56 2 E 05.10.15 1 X Tr.
03.01.50 1.5 E Tr. LHE3.5. HAEL.5 05.11.24 5 E
03.03.02 4 E 04.40.54 2 E 05.11.,50 2 E
03.03.24 1.5 X (04h00m--05h00m:EST) 04.41.18 1 E Tr. 05.12.09 2 E
03.04.33 3.5 X 04.03.30 2 E Tr. 04.41.43 3 X 05.13.28 2 E Tr.
03.05.36 3 E 04.03.58 3 E 04.43.28 3.5 X 05.14,00 3 X
03.06.36 3.5 X 04.05.17 2 E 04.43.56 4 X 05.15.48 1 X Tr,
03.08.04 5 E 04.05.34 0.5 E (S) 04.45.35 4 E 05.15.51 2.5 E
04.07.21 2 X 04.48,28 1 E Tr. 05.16.28 4 E
03.10.26 2 E Tr. 04.07.52 3 X 04.48.54 4 E
03.12.13 2 E Tr. 04.07.56 4 X 04.49.03 1.5 E Tr. 05.22.45 3.5 E
03.13.28 2 X 04.08.52 4 X 05.23.59 2 E
03.13.30 4 x 04.50.15 2.5 E 05.24.02 2.5 E
03.14.52 2 X 04.11.32 3 E 04.51.20 2.5 X 05.24.04 2 E
03.16.59 0.5 X 04.12.35 3.5 X 04.51.27 4 X 05.24.09 3 E
04.13.14 3 E 04.51.53 2 E 05.25.30 1.5 X Tr.
03.20.42 3 E 04.13. 33581 E 04.52.19 4 E 05,27.35 3 - E
03.21.33 4 X 04.13.49 3.5 X 04.52.20 § X 05.28.14 4 E
03.29.45 3 X 04.14.07 4 X Tr. 04.52.46 2.5 E 05.28.44 3 E
04.16.26 2.5 E 04.53.00 4 E 05.29.27 3 E
03.36.08 3 X 04.17.57 4 E 04.53.08 5 X 05.29.59 3 E Tr.
04.18.28 3.5 E 04.53.12 2 E 05.31.08 -1 E Tr.
04.18.29 4 E 04.53.43 3 X 05.31.47 2.5 X
- to be continued - 04,55.35 2 E 05.32.31 4.0 E
05.34.04 4 X
05.37.50 3 E
05.37.57 2.5 E
05.37.57 2.5 E
05.39.45 2.5 X
05.39.47 3 E

05.39.52. 1 E Tr.
LREIT. BREL
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/8 /:30 3o 4.%0 0 1o} 216 o 17
Z:00 & 4.0 0.32 /z2.65
2:00 é0 4,73 2 2.0 2o.b ¢.39 z6
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MERoBBEIHARL 10T A A ERE =+,

BRE(AF) 0 B8ME RP)2 @127 Ow h LE.  ArDaRP
d=335.1°, 8=-/8° 2PNy FIEE . o B AR ABLZ YD,
—A. TVRB(EF)aRP R, A~D T - &) & A L F s,
AMReE AL & ) TRM s 3. BRE RE2H3S 2

ADoBEZE (B0, 0 i) £ X< -BLZ23, HrEA (Ve
NERE T K2 CRBTH3 A, e 4 1IX320)12003 0% YTLELAO.
AvD 55v Y Halley aMBE B2 02K F. M rofBA s, ponF
ha o gumE o 65R0 ¥ ,43,.,%# nEhEBE% - BEE L TR0 5 ns0,

AMEEEYNIRAE) . HEEM sxo BRFL AL 2 A% A%,
ZB % B aMNzBr. o FREEILE OO

Table.l Corrective radiant point and orbital elements of ¥naqr .

meteor R:.E. orbital elements

o/deg ﬁ/deg Ve/kms-" a/A. U, e q/A U, e/deg Q/deg i/deg

A:B701 33l+ 62 -z.eo £n.3 roﬂq 0,6‘:‘:3 105.2 43.3 [§3.8

B:B702 335 6% —1.74%| 64 9 G.LH 09[2 o.SGS %5 43.3 1633

C:KPMB82001 334 62 ~-1.67| 67.8 !2.22 c.948 0.636 roaq 4:5 [63.1

pimvitesz  |ass. 57 —n.sz 65.5 13.19 0.958 0.560 95.2 k2.4 163.5

E:TV8105060151338.5 ~2.4 £2.6 l. 11 0.61 IO% § 45.2 167:3
F: TV810506028 33312_;__-1_8_ FE_ :; O_EC?_ 0.82 8'7—‘?_ _Lp;'s’_ _16; ol
g'm_ney 198; 345__ _'I__ '_ee_” ) 'rf‘} 8 . %r? oA_G_S‘}‘ JHI_EH_S_"_SS l 'rez 2
A,B; this expedition (1987)

C; above Izu islands by KPFM (1982)
D, Harvard catalogue by Jaccia & Whipple (1981)
E,['; TV obsevation by Sarma & Jones (1985)
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1 E Tr

4 X

3 X
(04h35m—-04h40mEST)

O E 1r

4 X

3 bd
(04h40m--04h45mEST)

5 E

3 E
(04h45m--04h50mEST)

3 E

(04h50m—-04h55mEST)

WwWwhOow
FE X Xm

SR, BHRE23
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. Mee-052
1989 HFiHEI»R BABNEeF—Xx

Fa
LA Rk

ObserversMASAAKI TAKANASHI

[Hay 2/3,1980 |
{02h00m--02h05nJST)

(03h00m- - 03h05nJST)

5] E

(02h05n--02h10mJST)
4 X

(02h10m--02h15nJST)

3 X
4 E
0 X

(02h15n--02h20mJST)

(02h20m--02h25nJST)
1 X Tr

2 X
(0Zh25m--02h30mJST)

2 X
(02h30n--02h35mJST)

2 X

1 X

5 X
(02h35m--02h40mJST)
, 3 X

(02h40m--02h45mJST)
G« | X

3 E Tr

0 X Tr
(02h45m--02h50mJST)

5 X

0 X Tr

3 E Tr
4 E
(03h05m--03h10mJST)
2 X
(03h10m--03h15nJST)
0 E
(03h15m--03h20nJST)
5 E
(03h20m--03h25mJST)

3 #

4 X
(03h25m--03h30mJST)

5 E
R R

| May 4/5,1989 |
(01h30m--01h35mIST)

4 X

4 X

3 X
(01h35m--01h40mJST)

(01h40m--01h45nJST)
() X

3 E Tr
(01h45m--01h50mJIST)
0 E Tr

(01h50m- -01h55mJST)
1 X

2 E
{01h55m--02h00mJST)
2 X
5 X
5 X
boi?, BB B
(02h00m--02h05nJST)
4 E Tr
3 X
3 X
4 E

(02h05n--02h10mJST)
5 b
6 X
(02h10m--02h15nJST)
4 X
5 X
(02h15m--02h20mJST)
3 E
4 E
(02h20m--02h25mnJST)
2 E Tr
5 X



02h25m--02h30nIST
-1 E Tr

02h30n- -02h35aJST
3 E

2 X

2 E
(02h35m--02h40nJST)

5] X

3 X

4 X

(02h40m--02h45nJST)

(02h45n--02h50nJST)
3 X

5 X
EBRLT R Y
(03h00m--03h05»JST)
4 E
6 X
5 X
4 X
2 E
2 E
3 X Tr
(03h05n--03h10mJST)
4 E
3 E
3 E
(03h10m--03h15mJST)
4 E Tr
(03h15m--03h200JST)
0 E Tr
4 X
(03h20m--03h25mJST)
4 X
4 b
03h25n--03h30mJST
5 X
1 X
2 E
0 E Tr
(03h30m--03h35mJST)
2 E Tr
4 E

03h35n--03h40mnJST
-1 Tr
2 Tr

NG W
SHEX XHE

{03h40n- - 03h45nJST)
5 X
5 X
1 E Tr
4 E
3 X
{03h45n- - 03h50rJST)
5 E
0 E Tr
6 E
0 E Tr
{03h50n- - 03h558IST)
4 X
5 X
2 E Tr
i ph B2 0)3 Bl L by B g
(04h00n--04h05nJST)
2 X
3 E Tr
5 E
4 E
3 X
{04h05n--04h10nJST)
4 E
(04h10m--04h15nJST)
5 X
3 E
5 X
4 X
5 E
(04h15n--04h20mJST)
4 E Tr
2 X
3 E
0 E Tr
04h20n--04h25nJST

4 E Tr
-2 E Tr

M&S ~o2,

04h258- -04h30nIST

4 p

4 X

4 E Tr

4 E Tr

3 E Tr

5 E

2 E Tr

4 E Tr

3 E Ir
04h30m- -04h35mJST

2 X

5 X

4 P
04h35m- -04h40nJ ST

3 X Tr

4 E

5 E

(04h40m- -04h45mJST)
2 E
6 X

(04h45n- -04h50nJST)
Tr

SRR




[ May 5/6,1989 |
01h30m--01h35nJST)

(02h25m--02h30nJST)

4 X

i) | X

5 X 0 BE e
(01h35n--01h40mJST) (02h30m--02h35MIST)
4 X 3 X
3 X (02h35m--02h40nJST)
(01h40m--01h45nJST) 4 X
o E S X
1 E Tr 1 BE Tr
2 X Tr (02h40m--02h45nJST)
2 X Tr 2 E Tr
(01h45m--01h50mJST) 4 E
3 X : 2 E Tr
2 X Tr (02h45m- -02h50mJST)
2 E 3
51 X
(01h50m--01h55mIST) (03h00m--03h05nJST)
1 E Tr
(01h55m--02h00mJST) (03h05m--03h10mJST)
1 X -1 X Tr
2 X 5 X
2 E
0 E Tr
(03h10m--03h15nJST)
(02h00n- -0Z2h05nJST) 3 X
4 X 3 E Tr
1 E Tr 1 E Tr
3 X (03h15m--03h20mJST)
(02h05m--02h10mJST) B ;4
2 X (03h20n--03h25mJST)
0 E Tr 4 X
(02h10m--02h15mJST) 3 X
4 X 2 E Tr
4 E =z E Tr
1 X (03h25m--03h30mJST)
(02h15m--02h20mJST) dead time
5 X {03h30m- -03h35mJST)
4 E Tr 1 E Tr
5 X ) X
3 E Tr 3 E
4 E 2 X
(02h20m--02h25rJST) 4 X

2 X

16
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Observer:HIKA TAKANASHI

[ Hay 2/3,1989 |
(02h00n- -02h050JST)

(03h15m- -03h20mJST)

02h05m- -02h10nJST)

2 X
(03h20n- -03h25nJST)

4 X
(02h10m--02h15nJST)

3 X

el X
(02h15m--02h20mJST)

(02h20m--02h25mJST)

5 X

4 X
(03h25m--03h30mJST)

£ X

5 X
(03h30K- -03h35mJST)

1 E

1 X Tr 0 E Tr

4 X (03h35m- -03h40mJST)

3 E 2 E
(02h25m--02h30mJST) (03h40m- -03h45mJST)

2 X 1 E

4 X 3 X

4 b4 (03h45n- -03h50mJST)
(02h30n--02h35nJST) 0 E Tr

3 X

X X
(02h35m--02h40nJST)

=1 X
(02h40n--02h45nJST)

0 X

3 E ir

4 X
(02h45m--02h50nJST)

1 E Tr

(03h00n- -03h05mJST)

(04h00mn- -04h05mJST)
5 X
4 E
2 E
(04h05m- -04h10mJST)
2 E

2 X
S X
2 E

(04h10n--04h150JST)
TR

| X (04h15m- -04h20mJST)
5 X 2 X
{03h05n--03h10nJST) (04h20n- -04h25mJST)
S X 4 X
3 E (04h25m- -04h30mJST)
3 E 1 E Tr
4 X (04h30m- -04h35mJST)
2 E

(03h10n--03h15nJST)
0 E

Mésc-052

(04h35m- -04h40mJST)

1 X
3 X
4 X

(04h40m- -04h45nJST)
(04h45n- -04h50mJST)

3




| May 4/5,1989 |
(02h00n- - 02h05mJST)

kOO NO
XXXXHEHXX

(02h05n--02h10nJST)
3 X

(02h10m--02h15nJST)

(02h15m--02h20nIST)
(02h20m- -02h250JST)

(02h25n--02h30mJST)
3 X
3 E Tr
(0Zh30m--02h35nJST)

(02h35m--02h40mJST)
3 E

4 X
(02h40n- - 02h45nJST)
3 X

(02h45n--02h50nJST)

(03h00n- -03h05nJST)
4 X
2 E Tr
(03h05n--03h10mJST)

(03h10m--03h15nJST)
3 X
4 X
(03h15m--03h20mJST)

(03h20m--03h25nJST)

(03h25n- -03h30mJST)
3 E
2 X
(03h30m- -03h35mJST)
3 E

2 X

3 X
(03h35m--03h40mJST)
-1 Tr

3

E

X
2 X
3 X
2 E
3 E
{03h40m- -03h45mJST)

1 E
(03h45m- -03h50mJST)

(04h00n- -04h05nJST)
5 X
4 E
(04h05n- -04h10mJST)

(04h10m--04h15aJST)
0 E

4 E
(04h15n--04h20mJST)
o E Tr
(04h20m--04h25mJST)
4 E Tr

0 E
1 E
1 X
(04h25n- -04h30mJST)
-1 E Tr
2 E

(04h30m- -04h35mJST)
= X
9 X
2 E

MséS-o52

(04h35n--04h408JST)
2 E

2 E Tr
(04h40m- -04h45nJST)

(04h45m- -04h50nJST)

~1 E Tr
-2 E Tr
2 E

SR



[ Hay 5/6,1989 |

(01h30m--01h35nJST)
3 X

(01h35n--01h40mJST)

(03h00m- -03h05aJST)
3 X
(03h05n- -03h10mJST)

5] X

2 X
(01h40n--01h45nJST)

4 X

(01h45n--01h50mJST)
1 b

5] X
s, X
e E

(03h10n--03h15nJST)
4 X

=], E

3 E
(03h15m--03h20mJST)

3 E
(03h20n- -03h25nJST)

2 X

2 E

4 X
(01h50m--01h55mI ST)

4 X

4 E

5 X

(01h55n--02h00nJST)

(02h00m--02h05nJST)
2 X

(02h05n--02h10mJST)
0 E
(02h10m--02h150JST)
2 X
(02h15m--02h20mJST)
4 E
4 E

(02h20m--02h25mJST)

2 X

1 E
(02h25n--02h30mJST)

-2 X

3 X

1 E

4 E

4 E

-1 E
(03h25n- -03h30mJST)

2 E

5 b
(03h30m- -03h35mJST)

2 E

(03h35m- -03h40mJST)
1 E

2 E

4 X

S5 X
(03h40m--03h45nJST)

3 E

(03h45n- -03h50nJST)
3 E
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Mss-o52

% Mhro 7-7J & Foitiz 3thd.
FZ% o, EHEZR 5%
(MASAAKL.T , HIKA. T &b i)

MASAAKI TAKANASHI

TIKE(JST) | H.R _CHR R.P" F(x1) ZHR|F’(%2) ZHR(y=1.0)
5-2/3  0200-0250 | 4.8 4.8 14.1 0.357 13.4]0.244 19.7
0300-0330 [ 10.0 10.0 25.8 0.531 18.8 [0.435 22.9
5-4/5 0130-0200.| 6.0 6.0 6.6 0.235 25.5|0.115 52.2
0200-0250 | 9.6 9.6 15.9 0.386 24.8]0.275 34.9
0300-0355 | 25.1 25.1 31.0 0.602 41.7|0.516 48.6
0400-0450 | 28.8 28.8 43.5 0.750 38.4|0.688 41.8
5-5/6 0130-0200| 6.0 6.0 7.5 0.249 24.1)0.131 45.8
0200-0250 | 13.2 13.2 16.9 0.400 33.0]0.280 45.5
0300-0355 | 18.0 18.0 29.4 0.581 30.9]0.491 36.8
MIKA TAKANASHI
TIME(JST) | H.R CHR R.P° FR(x1) ZHR | F’(x2) ZHR(y=1)
5-2/3 0200-0250 | 4.8 4.8 14.1 0.357 13.4|0.244 19.7
0300-0350 [ 10.8 10.8 28.1 0.563 19.2|0.471 22.9
0400-0450 | 7.2 7.2 41.7 0.731 9.8 [0.666 10.8
5-4/5 0200-0250 | 3.6 3.6 15.9 0.386 9.3 (0.275 13.1
0300-0350 | 10.8 10.8 29.9 0.587 18.4|0.498 21.7
0400-0450 [ 19.2 19.2 43.5 0.750 25.6(0.688 27.9
5-5/6 0130-0200| 6.0 6.0 7.5 0.250 24.0)0.131 45.38
0200-0230 | 10.0 10.0 14.5 0.364 27.5|0.251 39.8
0300-0350 | 15.6 15.6 30.8 0.599 26.0{0.512 30.4

*1F=sin ( h+ 7cos h ) THHL, ZHRZKRD 7.
%2:F’= sin h THHE L. ZHRRZRD 1.
v=1.0 & EP(1989.6.4 HFHDME KB LIRBY y L OBEMRK)
&d



MES-a52
7 - Agr A% akAR AR B

02h30m~04h30m(JST UT+9h)
03h30m~05h30m(local time UT+10h)
1989,05,02.73~02.81(UT)

1989, 05, 02/03 £
4 4z - t?

location Mt.Isa in Australia

limit of magnitude 6.5¢<

effect on observation cloud ™"none" moen "a little"
artificial light pollution "a little"
other effect "ecliptic halo(a little)"

observaion used standard "RAMUKA"

DATA time is JST
position,magnitude, stream, trace

02h30m 03hl5m 04h00m
=it #F 2 o
++ 6 s 4 = 1
+- -2 . 4 E —-= 2 E
++ 3 —— 4 ++ 4
++ 6. - 4 = 3
02h35m e 4 E 04h05m
-+ 6 03h20m e 3
++ b A 2 E e 5
-— =2 pes 5 04h10m
02h40m ++ 4 = 2 ETr
-- 0 Tr ++ 4 E +- 3 E
it 4 ++ 1 Tr += 1 E Tr
02h45m S 5 - 4 E
-= 0 03h25m ++ 3
- 4 03h30m ++ 0 E Tr
me =] RV +- 2 E ++ 3
02h50m 03h35m 04h15m
i 4 == =2 BTr —r 0 ETr
02h55m -- 5 +- 3 Ty
= 3 E 03h40m 04h20m
++ 4 +- 1 ETr = 4
++ 6 += 0 E = 3 E
=2 5 E s 4 E ot 4
03h00m ++ 3 E Tr -~ 4
e 0 03h45m - 4 E
s 3 E +- -2 ETr 04h25m
03h05m 03h50m - 1E
= 5 E -+~ 3 R ++ 4
i 3 = 5 E 04h30m
03h10m ++ 3 E END
++ 3 ++ 3 E
+= 4 Tr 03h55m
+- 5 E e 3
++ 5 E - 2

== 3 E

2l

4 N




Més =052

1989,05,04/05

01h30m~04h30m(JST UT+9h)
02h30m~05h30m{(local time UT+10h)
1989,05,04.69~04.81(UT)

location Mt.Isa in Australia

limit of magnitude 6.5¢

effect on observation cloud "none" moon "none"
artificial light pollution "a little"
other effect "ecliptic halo(a little)"

observaion used standard "RAMUKA"

DATA time is JST
position,magnitude, stream, trace

01h30m 02h15m 03h00m 03h35m
i 3 + - 5 i 2 E +4+ 5 041'1[]5111
-~ 4 -—- 3 ETr -- 3 E +- 3 = L4
01h35m -+ 4 E -+ b E -~ -1ETr - .4 Tr
o 02h20m 03h05m H=e 3B 04h10m
+- 2 Tr ++ B -- 2ETr -— 4 T e
- 4 ++ 5 -+ 3 ETr -- 4 E T
01h40m -- 2ETr -- 3 E 03h40m e Al
-— 1 02h25m ++ 4 ++_. 5 E 04h15m
s 4 4 4 e 4 s 4 - 1 ETr
++ B -— 2 -- 4 E -~ D E Fhoo 3B TE
++ 6 -- O0ETr -— 4 E ++, 5 «= _1EIr
01h45m we ol --. 3 ETr =y 3BT b~ OE
g 4 o 3 E = 2 — 3 E 04h20m
-- 1ETr 02h30m 03h10m 03h45m w3
01h50m +- 4 E -~ 2 Tr -- 2 E == L3 E
++ 4 -—- 4 ++ B -~ 0ETr - 3ETr
-—- 1 +- 5 03h15m 03h50m Fheen0  Tr
01h55m 02h35m -- -1 ETr -~ 1 E Tr 04h25m
-- 1E +- -1 Tr ++ 5 - 4 AT
++ 3 +- 4 E Tr 03h20m -- 3 Sl
+- 4 -— 1 +- 5 -- 1E == L8 & I
02h00m 02h40m . of 03h55m - 3EIr
++ 5 -—- 1ETr -~ 0 -- 3 E == =1 E Tr
-— 4 ETr -- 3 E +- 5 +- 4 TR
= 2 Tr 02h45m -+- 5 +- 5 04h30m
0Z2h05m -= 5 03h25m - 3 E END
+= 3 ++ 3 ++ 2 -+ 0 E Tr
] --= 3 =, 2ETr 04h00m
-- 4 E 02h50m +- 6 +£. 5§
++ 6 -— 3 E 03h30m += 4
02h10m 02h55m +- 1ETr 04h05m
i 5 E -— 5 E ++ I ETr ++ 1
% 5 E -- 5 -~ 4 B -— 1
= 4 E Tr TR 4
-- 3 E
to be continued



Mss o2

1989, 05, 05/06

01h30m~03h55m{(JST UT+0h)
02h30m~04h55m(local time UT+10h)
1989,05,05.69~05.79(UT)

location Mt.Isa in Australia

limit of magnitude 6.5¢

effect on observation cloud "a little" moon "none"
artificial light pollution "a little"
other effect "ecliptic halo(a little)"

observaion used standard "RAMUKA"

DATA time is JST
position,magnitude, stream, trace

01h30m 02h00m 02h20m 02h45n
== 4 = 4 E ++ 5 E =i 4
e 5 o 3 E ¥ 18 S 3
++ b S 2 E e 4 = 2
== 4 ++ 5 == 4 E = 4
01h35m ++ 4 ++ 5 +- 5 E
= 4 ++ b ++ b 8 = 0 E
+- 4 e 3B 02h25m 02h50m
++ b == J S - =L = 3 E
- 4 ++ 5 == 4 8 ++ 4
01h40m 02h05m = 4 8 ++ 4
++ 6 ++ 4 S ++ 5 8 ++ 2
peiis 3 E =& 0 E ++ 5 T 3 8
—# 3 ++ b ++ 0 ETr = 3 ETr
== 5 e 4 s 4 G 4 S
++ 6 ++ 5 8 02h30m == JE
01h45m 02h10m += 6 S 02h55m
— 2 S 1 +4 4 +- 4
+ = 1 ++ 6 S ++ 28 =+= 1 E Tr
<. BDIE ~t= 4 E ++ 5 8 +- 2 ETr
o 3 -+ 5 E ++ 6 S e 1
o 3 ++ 4 S 02h35m = 2 E
01h50m ++ 5 -+- 4 -= « 4 E
-- 3 A 4 +—= i} ++ 5
== 4 F= 58 == 4 e 6 E
- 4 -= 1 ++ 4 03h00m
= 3 = 4 == 2 ETr = 4 E
—co .| -- 4 E +- 58 k= 2. E TE
++ 5 02h15m ++ 6 03h05m
01h55m = 4 == =1KE += 0 Tr
= 2 -+ 3 E 02h40m == =
e 4 ++ 4 =a 1S . 1
e 4 = 4 ++ 6 S ++ b
-- 4 E = 4 E == 1E ++ 6 S
o 3 +- 3 E ++ 6 E -+ 0 E Tr
-+ 5 o 4 5

~= @JE to be continued
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MéSs~-os2

1989,05,05/06

01h30m~03h55m(JST UT+9h)
02h30m~04h55m(local time UT+10h)
1989,05,05.69~05.79(UT)

03h10m 03h40m
2 3 = 4 E
e 3 oy 4 E
+- 4 b= 5 E
e 4 S ek 5 E
+= 4 03h45m

: 2 = 3 ETr
= 2 == 4
+- 38 ++ 5
e 5 s 4
= 3 ETr 03h50m
03h15m b - 3 B
= 3 ETr +- 3 E
++ 4 +- 4 long
++ 5 i 4 E
++ b o 4 S
03h20m =S 2 E
= 4 i 0
+- 4 r g 3 E
=z 3 03h55m
== 4 E END

== 2 BTy

03h25m

= 4

++ 4

= 4 E

++ 4]

= 4 E

—+ 5

i 5

=i 4 E Tr

03h30m

e 2 ETr

++ L]

++ 4

++ 5

03h35m

= 4

= 1 ETr

+- 4 E

++ 4 E

== 3

=i 3

++ 5 E

ol 5 8

++ 5

24



Mis-pE2
RERESMGER,» 6RDI-ZHRIEE

EHFE
1, BE

AXREROIRRBBAFGER LY, ZHRWERMF=s in” hiciJ % » OHEERIT

Wy, h»30° BLEOFRHIZRT, 3B LZEry=1. B oOkR»2EE,
2. Ui

ek, BEAREMAZ CRBHEOEEhICL2REROB2HETZ -, ZHR
MEX e Uc/MBoX (1) X2EHL TR,

F=sin (h+7cosh) (1)
UL, COMERTCREHEETESNE 0L XIHSWENTET, o, ATHD

BEnRERORCBHESE L B BRWRERCHL TR, BEA VRIS > TLIRL,
BETE, RIR (1987) 1oky (2) AP/EXHL,

F=s in%h (2)
FIo/hBg (1988) ok (3) AMBRExHhTWB,
F=sint!%h

(3)

ZOf, F=s in” hiciJ 3 » Ofiid, 1 ~20MTHEISREXA TS,
ZITARGERORARAHREERL T, » OHEZT-ohOTHET 3,
3. » OHEESIE

1) BHSEEhEZHR EOBRIC (4) X2 Hcidy, RA=FRECLY (4) R

DAEBLEKDZ, COLEhDPNEVL EOZHRRIBERNSEL 20, BMEHL

EVOT, AUHETHES W TER L, 22 TC2NAFNOZHRICIE. CHR®
EOFETME2IT- 1,

ZHR=A+B-+h (4)

2) vEDUSOBEE, BHOWKBRLEICLEDy 2o THTHEETS,
4 ., [RRBAF — & oERIcH T

FHRCHERL 7 — 21,

1) 1986, 7. QS HADF—X b5 Y 7i&iF ¢ OIRE Rk

2) 1986~9FICHFARENRRNO LHEREN T & ® & h i RS BIBIEE
DHEP 6, B35 L2 LT ORMEIC X YR 72,

1) HCHR®F#»0. 78k

2) HCHR®OF oZfLH#0. 1 LA
3) BHESENZ20° UTo#lz&t
4) HAEN A KEDL E

Per., Gem#ficBL Tk, SlHH»G I b Ic, BHABEEOE L & 5 0RHD
L. RETE3H OB ERICDE I,

FHR, BAFHIEROROZHROBKMEL2Z2EU 2 AR &0, Aicld i
Bory, CoRB2EEL TLin,

25




5. #%
Fl~4iczhZFhoBRRECHEEL » OHEELZT T, TLE1~4dD2T oA
EzFEHALT, YHIDZHR-hOBEROY S 7 2RU 1,
ERIFEBCESLSDVTVIDOT, MUK TF—2 2R 0Es. BB Lo -0b
RK2TH3,

#2., 7EFEEROI LY

x| i F—4no BHLEDY i§=
1 n—-Agqr (1)~ (4) 1% 8
2 (5) ~ (12) 13 10
3 Qua (1) ~ (4) 15
4 (B5) = (7) 0.8 BAE®
5 Per Gl == (4) 1% 4
6 Gem (1) 0.5 A% ?
T (2) 1518

FZ2ICELTH, PBRYEISHEMRONB, FHEROZHROBEZASHS S
FNTHB3TF—42bdH5,
n—AarBofE1l 2L TR, AOZHROKBEZELSDEZHEEDhBICDH
hbod, BHWIOBIAKEL (1. 8vs 1. 0) BEWBELLOPIELAHT
HDB,
6. ¥t»
EHROERL, LUToFoPTcE3,
1) »=1. OTIRHALHIIC/HhEL,
2) »=1. bbb rzEM_LBEDN3B,
3) 2)DHAE. hPIIVBICRGKRT LZHREDBONZBEVH B, Lo
TIOHCR L VBROMEESNDETH S,
4) koTy=1. BHHL, hoEX20° Pk (t&hiF30° L) o
BacEATs0oBnEE L0,
5) h»#30° UTo#MBloBe. ¥iEidkr=1. 52FHL., SBIHYERD
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[ Table.1 E-Aqr ]
1986. 5. 4/5 h

M. Toda CHR
1987.5.4/5 h

M. Toda CHR
19887.5.4/5 h

S. Yanagi CHR
1987.5.5/6 h

M. Toda CHR
1889.5.4/5 h

M. Toda CHR

1989. 5. 65/86 h

M. Toda CHR

1989. 5. 4/5 h

Mas. Takanashi CHR
1989, 5.5/6 h
Mas. Takanashi GCHR
1989.5.4/5 h

Mik. Takanashi CHR
1989.5.5/6 h

Mik. Takanashi CHR
1989. 5. 4/5 h

S. Yanagi CHR
1989.5.5/6 h

S. Yanagi CHR

[ Table.2 Qua ]

1987.1.3/4 h

M. Ueda CHR
1987.1.3/4 h

K.Sano CHR
1987.1.3/4 h
D.Ito GHR
1987.1.3/4 h

M. Kate CHR
1989.1.3/4 h

S. Yanagi CHR
1989. 1.3/4 h

M. Oka CHR
1989.1.3/4 h
T.Hashimoto CHR

visual observations

25.
14.

20.
13.

20.
17.

21.
14.

19.
11.

19.
18.

17.
9.

18.
13.

Vs
3.

16.
10.

18.
1T

18.
28.

0
5

w

36.
32.

32.
24,

32.
34.

32.
35.

32.
18.

33.
25

32.
25,

30.
18.

31.
10.

32.
15.

3z2.
28.

33.
28.

45,
45,

41.
44,

42.
55,

41.
40.

45,
33.

45,
28.

45,
18.

visual observations

10.
14.

19.
17.

30.
25,

29.
15.

10.
15.

10.
10.

10.
10.

w

18.
11

27.
26.

37,
50.

36.
31.

18.
13.

18.
11.

18.
El,

47.
63.

38.
Tl

49.
63.

48.
50.

25,
25.

25.
2B.

25,
22,

54.
80.

48.
58.

56.
62.

58.
54,

47.
38.

47.
26.

47.
26.

@ na

W ko

CHR-F computed
-Gamma

2. 11
(F:0.70-0. 83)

1. 79
(F:1.0)

1. 94
(F:1.0) :

1. b9
(F:1.0)

1. 42
(F:1.0)

T+ 13
(F:1.0)

1. 08
(F:1.0)

0.89
(F:1.0)

1.96
(F:1.0)

0.77
(F:1.0)

1. 26
(F:1.0)

0.64
(F:1.0)
CHR-F computed

-Gamma

1.27
(F:0.7-0.8)

1. 563
(F:0.9)

1. 39
(F:0.8)

2.07
(F:0.9)

0.81
(F:0.8)

0. 60
(F:0.76-0. 83)

0.96

(F:0.76-0.78)

Mg -052

data group
-no -no
(1)
[
|
(2) |
| g-1
|
(3) |
|
|
(4) --
(5)==
|
|
(6) |
|
|
7S
|
|
(8) |
ther
9 |
|
|
(10) |
|
|
(11) |
|
|
(12
data garoup
-no -no
(ir==
|
|
(@) |
e
(3) |
|
|
(4) --
(5) --




[ Table. 3

Per

]

visual observations

1986.8.12/13 h 20.0 26.0 45.0 51.0 5B.0
M. Kameta CHR 25.0 20.0 ©60.0 48.8 80.0
1986.8.12/13 h 26.0 34.0 44.0 50.0 5K7.0
T.Hiroe CHR 21.1 20.0 42.2 30.0 45.0
1988.8.12/13 h 27.6 35.3; 50.7 60,2
H.Mizoguchi CHR 34.0 36.9 84.0 52.5
1988.8,13/14 h 15.9 20.5 35.3
M.Oka CHR 6.2 10.3 24.0
[ Table.4 Gem ]
visual observations
1987.12.14/15 E 231.0 31,0 58.0 69.0
J. Kawamura CHR 31.4 45.0 60.0 48.6
1988.12.13/14 h 11.9 21.9 30..4 45,2 56.4
N. Kawamura CHR 7.2 13.0 12.0 32,0 37.2
69.7 82.1 84.8
43.0 B5.0 79.0
il
®
T
(]
B_
B:0.23 (S0: @.29)
y:2.8
dJrﬂJLﬂ-os:aqstahazw
2 8:1.32 (SD: @.19)
7:1,5/
ﬁ_
r:l.ﬂu
PrsEl
i T T T T 1
8 i@ =20 3@ 4 se h(de9)
[1886.5. 4,5 M.Todal
8
| a
o r:2.8
T T B: -B.25(S0: 0.57)
~J
g - 5 g:1.12 (S0: B.36)
- B: 1.66 (SD: @.18)
r: 1.5
1 & )
r:l.@
=l
== T T 1
] w =@ 3@ 48 sa hideg)
[1987.5.4,5 S.Yana9il M
—;

MSS-0E52.
CHR-F computed data group
-Gamma -no -no
1. 41 (1) —-
(F:0.8-0.9) |
|
122 (2) |
(F:0.8-0.9) | g-5
|
1. 18 (3) |
(F:1.0) |
|
1.76 (4) —-
(F:0.8-0.9)
CHR-F computed data group
—-Gamma -no -no
0. 486 (1)-- g-6
(F:0.7-0.8)
1.80 (2)-— ag-T
(F:0.6-0. 8)
B~ o
% y: 2.8
N
\
€ Oa:%,%<gneem
2 © B:@.76 (5D: B.49)
i//ﬁf/”//i B:1.37 (SD: B.33)
y:il.5 5
37 .
Y:I‘B“
il
f T T T T 1
a i@ =2a 3@ 48 se h(deS)
[1987.5.4-5 M.Todal
2
w
% 7:2.8 o
s
2 B:-1.18(SD: 1.29)
& T
e B:8.18 (SD: 1.1@)
o n B:0.85 (S0: @.84)
il ?:i,l'd/

ot

I I T T 1
a 13 20 3a 48

[1387.5.576 M.Todal

1
sa hides)



158
1

10 ZHR

I I 1 T T
a 1a =0 3a 48

[1985.5.4/5 M.Todal

]
sa h(ded)

B: -1.84 (SD: B.55)
B:p.11 (SD: B.28)
B: .53 (SD: B.21)
T T I | ! 1
g 112 28 3@ 42 53 h(ded)
[1989.5. 45 Mas.Takanashil
B:0.35 (<D: 8.67)
r:1.5cr,-/—/’y’fﬂg;s.'29 {E8: 8.87)
v:1.@ ////ff’/”F
7:0.5
I T L T |
2] 1@ 280 =@ a8 58 hideld)

[1989.5.4/5 Mik.Takanashil

<
O\D B: -D.76(SD: B.96)

B: 8.48 (50: 6.66)

B: 8.86 (S0: @.34)

a 16 20 3@ 40 sa h(deg)
[1989.5.4-5 S.Yanagil

_| L]
y11.0 —— *°

i)
|

18 ZHR

ﬁﬁ

M<S-o52

¥:1.5 Q

\ B:-1.81 (50: 1.41)
o

=]
B:8.21 (SD: @.51)

B:8.63 (SD: B.52)

e /

T T T T T 1
2] 19 20 3@ 4 s8 h(de3)

[1983.5.5/6 M.Todal

¥i1.5

B: -1.95(5D: @.81)

1 —8.28(5D: 8.22)
B:8.38 (50: 8.22)

I T T T T 1
-} 1@ 28 3@ 4 sa h(ded)

[1989.5.576 Mas.Takanashil

¥: 1.8 B: -2.82(50: @.37)

\\. B: -@.36 (SD; 8.84)
8:0.23 (SD: @.89)
7:0.5

[ I T [ T 1
@ 1@ 28 3@ 48 sa h(ded)
[15989.5.5-6 Mik.Takanashil

¥:1.5

@

a
¥ 1.8 B: -2.97 (SD: 3.84)

\0
8: -8.74 (S0: 2.00)

70,5, B12.18 (SD: 1.17)

r T T T T 1
a 1@ 2@ 3@ 48 sa hideg)
[19B89.5.5/6 S.Yanayil




B: -1.89 (5D: 1,332
] © B:8.77 (SD: B.56)

o ° 2 B:1.44 (5D: B.29)
(]
r:1.8
8
°
r:0.5 n

e ZHR  1se
]
//// |
o)

il
T T T T T ]
=} 1@ 20 3@ 48 52 h(de9)
[1987.1.374 M.Uedal
o}
8" . o
T 7S — P Bi-a.17¢5D: 0.92)
° o B:@.49 (SD: @.75)
/ B: 8.93 (SD: B.68)
y:1.8 g
o ,:3‘5/
.
T T T T T ]
2} 18 = 3@ 4 58 h(ded)
[1987.1.374 D.I1tol
o
r: 1.8
\\9 B: -8.28 (S0: ©,47)
@ / 8:0.41 (SD: @.21)
7:8.5 %
|
T T T T T 1
[} @ 28 2@ 48 sa hide3d)
[1889.1.374 S.YanaSil
a
R vre ____°  ©B:-0.05(S0: B.26)
H:0.43 (SD: 0, 18)
© o
7: 0.5 a
=]
— T T T

]
2} @ =20 33 40 so h(ded)
[1989.1.3-4 T.Hashimotol

oJ

Mss -05

8 o
04
e
N yi1.5 0 B:8.8v (50: 2.85)
8 B:0.95 (SD: 1.67)
9 . B: 1.35 (SD: 1.31)
7:1.8
o
& =]
ﬁ 7] 7:8.5
o -
I T I T T ]
@ 1@ 20 38 48 se h(ded)
£1987.1.374 K.Sanol
B -
-
E -
i

T T T T T 1
2} @ =20 3@ 48 S8 hi(ded)

[1987.1.374 M.Kato]

711.8 b

8 \
2 5 B: -0.49 (SD: 8,39}

0.5 — ——————3 = B:B.88 (5D: 8.22)

°
o

I T T T |
] 18 20 3@ 40 sa hi(ded)

[19B5.1.374 M.Okal



i1 1.7

ZHR
=

188

r T T T T ]
[} 12 =2a 3@ 48 sa h(de9)

[1986.8.12-13 M.Kametal

ﬁ‘
<
% 7:1.7
N
g B: -0.97 (50: 1.46)
- 0 H . B .
B:8.25 (5D: 1.31)
7:1.8 ,-rﬂ”’“"_-ﬂ‘-ﬁ
a a
ﬁ...
el
f T T T T 1
=} @ 20 3@ 48 8 h(de9)
[1988.8.12-13 H.Mizo3uchil
T
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r:0.@ 2
f T T T T 1
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[19B7.12.14-15 J.Kawamural
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18 ZHR

isa
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-

el

1 7—AqrEEFEWEY X} 1989 in Australidia G292 )

o B B B = W YW Rl BB E BiA BXA == %= A
yy/mm/dd hh:mmiss & E¥H N¥K B3 EY EE = B2 E BE = E b=
1D (JST) s n 8 n s n deg deg deg deg deg km deg deg km deg

i VTl o e R el e T T~ S PO e ) G el o g g s s

e8902 89/05/056 3:35:18 -1 10 10 18 23 20 20 7.5 12.4 18.5 139.35 -20.01 105.18 139.14 -20.05 90.60 33.09
eB8903 89/05/05 3:46:14 1 9 10 13 12 22 18 5.9 4.5 16.7 138,72 -21.14 109,89 138.62 -21.17 102.32 34.10
eB904 89/05/05 3:49:35 1 1010 9 9 20 18 2.1 2.6 37.0 139.80 -20.59 111.35 139.73 -20.61 106.12 36.24
e8906 89/05/06 4:26:37 1 10 9 10 11 25 19 3.6 9.7 16.5 138.54 -21.10 111.77 138.47 -21.12 104.77 42 .41
e8907 89/05/05 4:34:00 2 10 10 10 12 22 21 1.6 1.8 13.2 140.14 -19.75 112.14 140.06 -19.77 102.76 46.54
e8908 89/05/056 4:45:09 -2 9 10 26 12 22 20 5.8 1.7 23.9 140.00 -19.93 114.81 139.82 -20.00 91.31 48.73
e8909 89/05/05 5:05:04 2 10 10 10 9 17 21 3.9 2.9 14.9 138.65 -21.18 107.59 138.60 -21.21 100.00 51.77
e8910 89/05/06 3:23:51 -1 14 18 38 38 23 38 16.7 19.6 15.5 139.03 -19.98 115.86-138.65 -20.04 92,42 29.99
e8oll 89/05/06 3:26:48 1 10 10 16 20 21 16 3.7 5.0 23.1 140.17 -20.01 112.66 139,99 -20.04 101.11 31.24
e8912 89/05/06 3:31:12 O 10 10 18 15 15 17 6.1 6.2 28.9 139,87 -20.91 107.02 139.72 -20.94 96.56 32.13
e8913 80/05/06 3:36:29 1 10 10 14 9 21 20 4,2 2.6 15.3 140.02 -21.22 104.73 139.89 -21.25 95.11 33.69
eB9l4 89/056/06 4:24:21 0 9 10 21 23 18 12 4.2 4.6 51,7 140.01 -20.27 112.20 139.83 -20.33 92.95 44.56
ooy A e g, e SR S T R s L e SO S R i < MY . -
e8701 87/05/08 4:08:01 011 9 4 9 23 11 4,7 4.0 11.6 144.45 -35.44 110 72 144.34 -35.49 101.11 39.28
eB702 87/05/05 4:26:12 0 10 10 4 12 20 24 2.3 2.1 42,9 145.49 -35.69 108.28 145.34 -35.78 93.33 42.01
KPM8201 82/05/05 3:32:08 -2 14 8 11 3 28 27 2.4 3.3 38.7 139,14 34.02 108.33 138.81 34.13 ©91.98 26.39

HV11862 54/05/03 19:48:s%% ok sk dk ok ok okk &k Sokdok Rkl lokks kool sololksor lokikoksiok skkokokokok kolobdokok klolokokok Aok ok ok ok
Halley 19821 Sokokkddd k% ok kk ok bk Rk Rk kdokak ook dokokok Sddkdok kokkkdkk  sedololok cklolokdok kdokiolok kool ook
B I e i i I ~ 5 i i S e T A
e8901 89/05/03 3:59:06 0 14 14 45 30 23 21 11,9 9.4 17.9 139.82 -20.36 96.60 140.01 -20.28 81.69 34.01
e8905 89/05/06 4:22:37 1 9 9 26 18 24 12 5.2 3.9 56,7 139.09 -20.80 104.94 139.22 -20.82 89.40 48.55

250=-5%N




Tl 27-AdrSEBEWNBYIP 1988 in Australia (2/2)

Bk s ERH A oW BHLEENY b L HEE WMEEE
b+ i wEE by 3 S.D. Vx Vy Vz Vh Q i w q e a P
1D deg deg deg deg km/s km/s km/s km/s km/s km/s deg deg deg a.u. a.u, year
efgo2 335.60 -1.61 335.79 -1.45 67.19 2.633 -39.98 3.81 -9.22 41.21 43,70 163.11 OB.80 0.530 0.960 14.7 B56.0
e8903 336.42 -1.78 336.58 -1.61 67.41 3,119 -40.56 3.20 -8.75 41.61 43.71 163.91 97.87 0.577 0.982 32.7 186.9
eB8904 336.28 -2.10 336.43 ~-1.93 66.49 2.208 -39.63 3.14 -8,35 40.62 43.71 164.28 94.93 0.564 0.931 8.1 23.2
e8906 337.36 =-2.11 337.42 -1,95 65.23 3.417 -38.91 1.76 -7.77 39.71 43.74 164.58 88.17 0.517 0.894 4.9 10.8
) e8307 336.52 -1.86 336.53 -1.71 ©65.59 3.712 -38.89 2.64 -8.43 39.88 43.74 163.69 91.56 0.545 0.897 5.3 12.0
=3 e8908 336.63 -1.88 336.61 -1.74 66.65 1.874 -39,92 2.99 -8.51 40.93 43.75 164.04 95.50 0.565 0.947 10.6 34.4
e8909 336.11 -1.81 336.04 -1.65 65.51 2.529 -38.62 3.07 -8.68 39.71 43.77 163.30 92.47 0.555 0.886 4.9 10.7
e8910 336.79 ~-1.72 337.02 -1.55 67.42 1.865 -40.38 3.09 -8.62 41.41 44.66 164.26 98.85 0.588 0.971 20.4 91.7
edgll 337.40 -1.91 337.62 -1.75 66.42 3.131 -39.71 2.23 -8.04 40.58 44.67 164,76 93.97 0.556 0.930 8.0 22.4
28912 336.80 -1.34 337,01 -1.16 66.19 2.367 -39.25 2.48 -8.87 40.32 44.67 163.18 94.42 0.564 0.916 BT T2
edg13 336.80 -2.01 336.98 -1.84 66.83 2.073 -39.82 3.05 -8.26 40.78 44.67 164.69 ©96.92 0.579 0.938 9.3 28.4
e8914 337.01 -1.92 337.04 -1.78 67.06 3.034 -40.10 3.08 -8.34 41.08 44,71 164.66 97.91 0.584 0.953 12.58 44.2
e8701 334.61 -2.26 334.62 -2.00 68.42 0.819 -40.79 5.58 -9,.31 42.21 43.27 163.80 105.11 ©0.633 1.016 -99.0 0.0
e8702 335.68 -2.00 335.66 -1.72 66.09 3,756 -39.17 3.53 -8.85 40,31 43.28 163.26 94.656 0.566 0.915 6.6 17.0

KPM8201 335.85 -1.36 336.05 -1.68 67.20 4.112 -40.22 3.62 -8.87 41,35 43,50 163.69 98.05 0.582 0.968 18.1 76.7
HV11862 skkkkk ddokdokk 3J35.57 =1.88 skokksk dkokkk sokkdokor kddokk shkdokk 41,12 42.4 163.5 95,2 0.560 0.9568 13.19 47.9
Halley kdkwdk skdokdokd dokkdokdk ddokdkaok  dolokdkok okl sokskskdor kkdoksk skdokdok sdkdk 58,1 162.2 111.8 0.587 0.967 17.9 76.1
28901 223.43 -30.44 220.72 -29.88 31.50 1.305 38.97 -0.93 6.92 39.59 221.78 14.55 98,78 0.457 0.901 4
e8905 250.50 -10.33 249.43 -10.03 44.87 2.421 35.26 18.42 -9.06 40.80 43.75 39.29 320.99 0.118 O0.987 9.
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- HRMEKEBBO Sk -

Bl #— HRERRERUMINV-—T

Summary : 1989 9—AqrBifllicbwT., HEKCHARBRZHLERR
PEs@ET5. SEMARBEZLEZE (VY- MEBRE) 2BV

PHILIVUTESBBFEhE,
1) BBy oBl. (BMEE 63 %)
2) B REROMM. (REH 150%)
8) ZR. REMoMHERRVEORD. (MUK 1./7)

4) k1) 2) 3) K2 MEMERONM. (#iR%E 98 %)

l Introduction

RERHIEL., B, NOKBLRLEDBRAEDDLT. BEOE WO K

fE. EW

REHEAMOWHEGEENLELZh?., ChETCTRDRBULEFECLERL 10X VUK

H£PELHDIRAP. BB ERET IV CLIVERNBEORELRE S
uke P RBRITAZHFEIMEZHh TSN, Him, BHMAKHNKE L
DEPIEODBRIFDIERIATEEHLhTETNWS,

SEAFZEHE VY- FRBENE X wWEEITCOFRHLAEARY
Bi@fice, L2 MWNoBEomLELLNBTEZI2HBNEFEHETH S,

2 THE METHOD

2.1 Formation
COFHOAELBHIEEO - .

PALEMTAZLTHS., BEY e Q/

55 AT U R 4 O B N P B & |

el L Y A 1) 2

WAEKEBT, iy vak—FK %T 1g

NEN

KOH3, (Fig. 1 YEA#FE»BIT

BEFEOHEATEISIAFARASBZ
ikEden, BHiZ, BR, 22 Y,
M., Y EBEHFEFY. WEL
WL ERBITI2FEREEHL TL
nd.

EHENem

. EHEAD

. WUTH

¥1 HEAMMATRIAARLLBFEATWS
¥2 Yy A—F VR 105 BILAE->EVHEYVTAREERDIDIE
3 REBWEOXRM. Ak, AL EZWL< 220 BN RETATV S
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2.2 Attitude

REHOEBIHBICE - ERBTHYRERELTVS. BRI EHREIRLIN
AT BEORMLEB(*RAZ3EDLIOITHS. BHUBAOELRDIIBEDATS D
PEDTRAKROLEIDS. FELEZ0AMENemuke b L3 HIDORODT.
NemukeDHBERZKL T A2 2LBR{RLLTBHITIZLITES,

9.3 THE EFFECT OF THE B.G. M.
BEIcBl2RELEROBGMIETEHMEREEZ Y, BHloBOBEEA & A <
T35, JIYRVYOBRERY XA, Nemuke 3 EFHIHEIHMEZILTVEOD
THEBRIDETH .
4B, BGMIREFE7ARENLVRERBAHALE, RALEAEY VLV P—i
A—hUNR—-—AD1OHKBRBIA -2V + TPV THBAY—ITCHh3. “hiBRBEH
OWMICHEL =.

3 Concluslions
HaL, Z2LW, VDY —hHRBRE. HFHEOHABILIY. SEARAZERELKR
B drszrdcel, URiAOHAPRABOBIR LI EhTEEN, RIRdEFT
BliciEwnwksda k., H3AXR#FOOTVEIShIEb b bEME LR W, HEFE
EABRACRBMNEOREEHNSAWETIILELND S,
HARBEABVOTHEMADEDV I LTELBE-TLE TR BBE2DT
BEALETCHAI.
MAZLEEBOEDOPRICHDELWI YV —RHEBIAEEZZ2HATWS,
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Miko Takonash:

Traffic Act 1943—1984 and Regulations tharaunder
Regulated Parkmg Offences

2 4 45064

NOTICE to

af . i 5)':76 ......... Ber
Vehicle Reg. No ]V /?JI‘/ .Label No. ydj\/ ...... L?.TZ%?&:& ............ /
Make ﬂ/ 6_5/‘? £, (L?/ .............. 0/ ..... 4‘-/ 7 20C
: < / ..... m.on, the.. PR
.19 .., a regulated paj 92
toppmg Dl tha ab vementioned vehicla./ -
.Street, between ..............

TS HEFIEBY ALLEGED :
day of s e b T R offence was committed
in’ raspect of the and ng

UpOM. L. %7

Struet

.................... LGN

PARKING—in a malared space, Mater No... ..

(o]

Street; s Mayi ?/57 .......... namely—
' [ without Jmmedualely upon parking inserting

. coin of specmed dcncmlnat:on in parking
metar,

and.. [

While mater showad word “Expired."”
O For a Denod Ionger than the psrmnlsd
maximum, i y 6o
[ Not wholly within the metered space.
Omn wh|ch_an0thgr vehicle was parkad. it : T
PARKING—For a longer period than permitted by— i
O An official Trallic Sign marking the boundary of a Tralfic Area.

[ Any other Otficial Tratlic Sign (describe sign)

J pARKING [ sToPPING [ sTANDING
O contrary to official traitic sign/s displaying the words—

B O R T B IE Y s e S B T D e et
‘Mj.-’\_)a’ Ae D‘? .................
(Date) {Authgrised Parson) {Mumbar)
AMOUNT PAID TICK No. RECEIPT No. DATE

Cash Register figures are official receipt—However, payment other than in cash
fs subject to,the collection of the money.

Date of Issue. \f o .

If you desire this matter be not dealt with -by
a Court, you may complete the Form on back
hereof—and forward or deliver it to the TOWN
CLERK, MOUNT ISA CITY COUNCIL, MOUNT
ISA, together with the prescribed sum by way of
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Photographic Observation of Eta-Aquarids, 1989

(1) Kenichi SHIRAKAWA
3-31-13, Shimoseya, Seya-ku,
Yokohama-shi, Kanagawa-ken, 246, JAPAN

(2) Hiroshi TERADA
1-3-47. Kyowa,
Sagamihara-shi, Kanagawa-ken. 229, JAPAN

(3) Yoshihiko SHIGENO
2024, Sumiyoshi-cho. Kizuki, Nakahara-ku,
Kawasaki-shi, Kanagawa-ken. 211, JAPAN

ABSTRACT

Photographic observation of Eta-Aquarids meteor shower was carried out
on May 4 and 5. 1989 in Australia. In the observation, two stations were set
up and six cameras with the rotating shutter were installed for each station.
By the observation, twelve pairs of double station photographs for
Eta-Aquarids meteors were obtained and their orbital elements were determined.
This paper shows the elements and the other orbital data. By using the
least squares method, the position of the true radiant was determined as

follows :

Alpha = 336.67 + 0.69 % ( Lambda - 44.0 ) [deg]
S. D 0. 14 0.28

Delta = ~-1.69 + 0.10 * ( Lambda - 44.0 ) [deg]
S. D. 0.07 0.15

Lambda : Longitude of sun ( B1950 ).
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1. INTRODUCTION
Eta-Aquarids is known as one of the most famous meteor showers. whose
source is Halley's comet. However. we had few orbital data because the
elevation angle of the radiant is low seeing from northern hemisphere. In
order to obtain new orbital data, we carried out a photographic observation of
Eta-Aquarids in May, 1989. at Mt. [sa, Australia. As the results, we obtained

double station photographs for twelve meteors of Eta-Aquarids. Their orbital
elements were determined and given here

2. OBSERVATION

Observation was made on May 4 and 5. 1989 at two stations separated
about 50 km. The coordinates of stations are shown in Table 1.
Six cameras (fl.50mm) with rotating shutter (50 breaks/second) were installed
for each station. All the cameras were auto ones (CANON T70 and MINOLTA
Alpha-7000) which roll up the film and control the shutter automatically.
The exposure time was set to 3 minutes. This short exposure time decreased
the background level of the film density and increased the number of meteors
photographed.

Table 1. OBSERVATIONAL LOCATIONS

station Longitude Latitude height

deg ' "' deg ' Y m
south 139 23 58.0 =20 57 302 400
north 139 28 57.7 =20 32 15:.4 350

3. ORBITAL DATA
The obtained orbital data of the meteors and the elements of Halley's
comet ( Yeomans, 1985 ) are shown in Table 2. The meanings of symbols in the
Table 2 are as follows :
ID Identification number : the first letter indicates the meteor
shower, next two digits year and last two digits serial
number in the year.

Yy Year.

MM Month.

DD. . Meteor appearance time (U.T.) given in day and its fraction.
PLATE ERROR The estimated errors of mesured position on film (arcsec).

The first one is for south station and the second for north
PATH LENGTH The path length on celestial sphere (deg).

The first one is for south station and the second for north
SA The subtended angle of meteor from two stations (deg).
App. RADIANT R-A. and Dec. of the apparent radiant (deg:1950)
True RADIANT R.A. and Dec. of the true radiant (deg:1950).

Vobs The observed geocentric velocity (km/sec).
dV The estimated error in observed velocity
Vhel The heliocentric velocity

Node Ascending Node (deg:1950)

Incl Inclination of the orbit (deg:1950)

Omega Argument of perihelion (deg:1950).

q Perihelion distance (A. U.)

e Eccentricity.-

a Semi-major axis (A.U.)

P Period (year).
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The distribution of true radiants is shown in Fig- 1. A little
differences are seen between this work and previous work ( Jacchia and
Whipple. 1961). The differences depend on the discrepancy of observing time.
By using the least squares method, the position of the true radiant was
determined as follows :

Alpha = 336. 67 + 0. 69 * ( Lambda - 44.0 ) [deg]
S. D. 0. 14 0.28

Delta = -1.69 + 0.10 * ( Lambda - 44.0 ) [deg]
S. D. 0.07 0.15

where Lambda is the sun's longitude ( B1950 ) and the offset value ( 44.0 )
corresponds to the time of shower maximum. Obtained orbits are shown in Fig. 2.
The great scatter in sizes of the orbits seems to be caused by inevitable
errors in mesuring meteor velocities.

=1
] .
:g o
9_2 L]
-3
338 337 336 335
R.A. {deg)

Fig. 1. True radiants of Eta-Aquarids.
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ORBITAL DATA OF ETA-AQUARIDS

True RADIANT

App- RADIANT

R A

Dec.

R. A

Dec.

eB914
H11862 (1)
Halley (2)

PLATE PATH SA
ERROR LENGTH

""" deg deg deg
20 21 7.5 12.4 18
23 18 5.9 4.5 16.
2019 2.1 2.6 37
2520036 BT 15
a2l s By 1688
2320 5.8 1.7 923
1722 3.9 2.9 14.
23 38 16.7 19.6 15.
21 16 3.7 50 23
16 18 6.1 6.2 28.
21 20 4.2 2.6 15
18 12 4.2 4.6 51

ORBITAL DATA OF ETA-AQUARIDS

To be continued

continued )

ORBITAL ELEMENTS

Nod
deg

e

Incl
deg

Omega
deg

e8914
H11862 (1)
Halley (2)

Table 2.
DATE
YY MM DD
89 5 4.77451
83 5 4.78211
89 5 4.78443
89 5 4.81015
89 5 4.81528
89 5 4.82302
89 5 -4.830685
89 5 5.76656
83 5 b5.76861
89 5 5.77167
89 5 5.77534
89 5 5.80858
54 5 3.45107
Table 2.
Vobs dV Vhel
kn/s km/s km/s
67.2 2.63 41.2
67.4 3.12 41.6
66.5 2.21 40.6
65.2 3.42 39.7
65.6 3.71 39.9
66.7 1.87 40.9
65.5 2.53 39.7
67.4 4.22 41.4
66.4 3.13 40.6
66.2 2.37 40.3
G6.8 2.07 40.8
67.1 3.03 41.1
42. 3

163.
162.

- 69 -
. GG

5

2

95. 2
111. 8

(1) Jacchia and Whipple(1961)
(2) Yeomans(1985). .
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Equinox

Fig. 2. Orbits of Eta-Aquarids and Halley's Comet.

4. CONCLUDING REMARKS

In this work. we obtained some orbital data of Eta-Aquarid meteors.
However. the number of data is too few to discuss the structure of the meteor
stream and the relation to Halley's comet. To clarify this, more observations
in southern hemisphere are expected.

REFERENCES

Jacchia, L. G. and F. L. Whipple 1961. Precision orbits of 413 photographic
meteors, Smithson. Contr. Astrophys. 4, 97-129.

Yeomans, D. K. 1985. [AU Circ. No- 4156.

Tkt




CEim A Y N —BEEE
[EHFE]

1970FE O M EBLKR, B, KFL XX
BoEELIET ozl 3, SHEOEE
ikZ-7c, DC/ACA Y N—%, &
BEBE2RE TS RYLT, BAEMOR
RcbEHU., BBloEmc AE 2L I,
RE, BAKCHBOBLE., REYHEE
F—8HE, KRN i k o n¥H,

(R 2 211 NN R R X R H (5112024

Tel : 044-411-2291

[SFHE]

DI NRBoTnIEH, REHLLD
DYWELRY HEND, HAKICHFK L
WEHEOEMK, SEIYY-VET
OU = BRICAY ., UV RE 2
»H5, BElORINT Y- FREBL D0,
. BABEMETEHY 27 L8,

{67 ¢ 229 HEEERERTT AR 1-3-47

WEEY N 3075
0427-51-4067

[BaEE]

SobsAu o & G I R AL D M ZE AR LS L
Foo AFEERICIEEER v b 2R - THEL |
OB LYRIVEBICEDLDNLEALLAOD
DZtr, —MCAEDEHZ LLPoTW
%2, BE, EL@E— xR« VB,

{57 ¢ 412 HIRE TS 1850

Tel : 0550-84-0762

(#0145 —ER]

fEEIOE, BEICli-Ch ot HOmS
RIOBERT, RNCEHED S, 201l
skiElh L KEEchh b3, RIETRIR
BEBOE2HEEX 3T LHOBLE,
RE2iToTW5, b53ASEOHRENG
SUNTHAES, BE. RVRT—42%
HLEmESE., () b E R

{EFR : 343 BEATHRE 897-20

TeL : 0489-74-0765

Tel ¢

[y N—] KRB, A%, FE7A

Mmes—-052

[FHEfZ]

INEBEDHE, THROXZED XN 2H
D3, BECES F CREWEXES 2 B
SEOFECRFICREBBIC 12 AN,
KIGEBITE S SR ORT Y HE 2HiE
LU BIRERE LB . KEBRIEEHREE
TRyt 39— BiTA. HE. HAREO
Bih&g., (Bk) IA7b9navhEiE,

{¥FT : 168 FZAEXFIR 1-16-13

Tel : 03-321-0612

[ENE—]

NgETO Orils R, SR CHE,
KETH o ViEERZPY., E23B. 58D
HohYiFLBRELES>TULEFHTzo®Il,
FALBETLIHEY EHARBIPINIZNE Z
%% bRl UNEBRICEZ ST e 6B ML
ZrEbh, U E-TEMTBEICE-
TlhEotie
RE. AARBRMETEHY 27 L9,
(T ¢ 246 WERHEAX TES 3-31-13
Tel : 045-301-2017

[ERYseE ]

B OR, KBCEN LN TT - 25D
WDOTS5 22 Y ILT, DOEICH»HE-
TUEolie P PERORETCKIDEFE
wis b, MR ER KX EBEES . KF
chHHErER, 2L CRELH ML T
Pk, BEELHICLY R NHICDETIAZ
Nz, HER LTS BT TP ERTE
DD 5, RIEEBRES T LSRN
{7 : [A

Tel : @A

[EmE=ETy]

SRAHDAY N—, BT L —BICEES
BB EVEY .. ®RE WA ENTT
i, wEzxE LN,

(PR : 615 WA REX bk =wH 22-8

Tel : 075-312-3301

80



MSS~ 062

Poscin o

Smee
s
vﬁ»w?mswé&.

BRE

5H2H®&)
7

=
=

2

Y

ife
EAEHE

B

[i] B
#7

FH,
Y
B2

=]
G

7

E
L

~1mag @

Wt
A b
HB
1989% 7H16H

H.
I safi

198944 H27H~5HTH
HA

e
350%8

5

A —

t

R

150
1989%10H29H

~FH
M

Hi.
] sa®E—

EERE

=ILR
Mt.
A 5/6H 3h23mbls
[l Iy
FATE
FEATERER
E2)
&2 )

(

(
(

r

5

Kb




pMSS-o5a

1889% G5H ©5H

41 0% (JSTD

Mt. Isa



i 7q16s 1989.4. .23 50-MSS

RN nE N LER BRRSARE TRV
989 % 5a 58 8o M Aqr BF BREISSE B haTiRotidy,

BA (BR) £ A~ 2507 (Mt. Isa) z“.; aaeﬁy. e [ MIE™ B L, & B M, Isa

R =2 w R, TR eReF o BRERSAE o 240 Bu et he ) £T,
BEIE BRI EihoiLE ;lu% P23~3| (1A EAR, (981)

[RR] [ Mt,Isa]

‘Kf‘w 2807 Tk

AlPha,Delta :335 -2 AlPha,Delta :335 -2
TOUKEI,HOKUI :139.5 35.5 TOUKEI,HOKUI :139.5 -21
Yrmed :1989 5 5 Ysm,d :1989 5 5
IST A sk (Bps BEY) IST
h m h™  HOUT h m h  HOUI
1 8 : -3.6 -0.1 1 @ -2.1 2.9
1 5 : -2.6 0.6 1 5 -8.9 2.5
148 : -1.8 1.4 1 1@ 9.3 2.a
5 = =0.5 2.1 115 1.4 1.6
128 : @5 2.8 1 2o 2.6 1.1
1 25 1.5 3.5 1 25 3.8 B.7
1 38 2.5 4.3 1 38 4.9 a.2
135 3.5 5.8 135 6.1 -8.2
1 40 4.6 5.7 1 48 7.3 -0.7
145 5.6 6.5 145 8.5 -1.1
1 5@ 6.6 7.2 1 50 9.6 -1.8
155 7.6 8.0 155 1e.8  -2.8
2 o 8.6 8.7 2 @ : 12.8 -2.5
2 5 9.6 9.5 218 i 1384  aie
2 10 1.6 1@.2 2148 ; 14.3 -3.4
2 15 11.6 11.08 s 1 P 15,5 =38
2 20 12.6 1.8 228 : 16.6 -4.3
2 25 13.6  12.5 2es : 17.8 -4.8
2 38 14.6 13.3 238 1 13.8 =-5.3
2 35 15.6  14.1 235 : 20.1 -5.8
2 49 16.6  14.9 240 : 21.3 -6.3
2 45 i7.5  15.7 245 : 22.5 -6.8
2 50 18.6  16.5 258 : 23.6 -7.3
2 55 19.5 17.4 255 : 24.8 -7.8
3 B8 1 208.5 18.2 e & P5.9 -8.3
3 5 v 2055 A48 3 5 : 27.4 -8.9
319 : 22.4 19.9 310 : 28.3 -9.4
315 : 23.4 20.8 3 15 29.4 -18.0
320 : 24.3 21.7 3 28 30.6 -18.6
325 : 25.3 22.6 3 25 31.7 -11.1
338 : 26.2 23.5 3 30 32.9 -11.7
335 o 27 .2 24,5 3 35 34.8 -12.3
340 : 28.1 25.4 3 4p 35.1 -13.@
(E@L;1§§$ 345 1 29.8  26.4 3 45 36.3 -13.6
3 50 29.9 27.4 3 50 37.4 -14.3
Eﬂhujégﬁ 3 55 38.8  28.4 3 55 38.5 -15.8
4 @ u . HiJg 254 4 8 : 39.7 -15.7
4 5 : 32.6 30.5 4 5 : 48.8 -16.4
418 : 33.5 31.5 418 : 41.3 -17.1
4 15 : 34.3 32.6 4 13 ¢ 9¥3.8 -=17.9
420 : 35.2 33.7 428 : 44.2 -18.7
425 : 36.0 34.9 425 : 45.3 -19.5
438 : 36.9 36.0 438 : d46.4 -20.4
435 : 37.7 37.2 435 : 47.4 -21,3
4 48 = 38.5 38.5 4 48 : 48.5 =-22.2
B4y —> 4 45 39.3  39.7 445 : 49,6 -23.2
Lhrygm 458 49.1 4.8 458 : sB.7 -24.2
4 55 4@.8 42.3 4 55 ¢ 51.8 -25.2
S @ 41.6 43.6 1 —-26.
5 5 42.3  45.0 Egﬁ%’ 3 g :g g —33.;
s 1@ 43.0  46.4 Dl“&ﬁﬁaﬁ 5 1@ 54.9 -28.7
Ly 43.7 47.8 S 15 55.9 -3p.8
520 : 44.4 49.3 5 20 56.9 -31.4
5§25 : 45.8 50.8 5 25 57.9 -32.8
5 38 45.7 52.3 S 38 58.9 -24.3
5 35 46.3  53.9 5 35 59.8 -35.9
5 48 46.9 55.5 S 48 68.8 -37.5
S 45 47 .4 57.1 S 45 Bl =33.3
5 50 48.@  58.8 5 58 62.6 -41.2
5 55 48.5  60.5 5 55 63.4 -43.2

B 1989. 4. 8.
(6"' oo™




MS9- 05 %
A BwdMss  fow B

- % INTERNATIONAL JOURNAL OF SOLAR SYSTEM STUDIES
Space Sciences Bulldmg, Cornell University, Ithaca, New York 14853-6801 Phone: 607/255-4875

December 21, 1989

Mr. Kenichi Shirakawa
3-31-13, Shimoseya, Seya-ku
Yokohama-shi, Janagawa-ken
246, JAPAN

Dear Mr. Shirakawa:

I regrét_to inform you that your manuscript "Photographic observation of Eta-Aquarids, 1989"
(#5081) is not suitable at present for consideration for publication in Jcarus. I am enclosing a few
comments for an anonymous reviewer which may help you in improving your manuscript. Please
consider his suggestion that there are more suitable journals than /carus for the publication of your
observations once they are completely reduced and analyzed.

Sincerely,”

ot
%cting Editor

Academic Press, Inc.
1250 Sixth Avenue
San Diego, California
92101-9665

ACTING EDITORS:
Peter ]. Gierasch
Joseph Veverka

JV/ch
enclosure
CO & 851.2 100065

|
s;‘f g 358 7.3 3000
i A looo 3938 74323

A/L /20 \ 2.3 MR G

O”““% l Wk 3, gl"mm}
PUBLISHER: EDITOR: Joseph A. Burns ELECTRONIC MAIL: TELEX: WUI 6713054

Via - Internet-burns@
astrosun.tn.cornell.edu
Via - SPAN-CUSPIF:BURNS

FAX: 607,/255-9888
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RE: Icarus paper 5081 - Photographic observations of Eta-Aquarids, 1989

Because there are very few observations of the Eta Aquarid shower
yielding good orbits, this set might be very useful. However, the
authors need to explain their methodology for calculating orbits. The
values of orbital inclination seem high, making me suspicious of their
analysis. I believe they are amateurs , and, though good observation-
alists, should probably seek professional help with the analysis. I
think their calculations are for mean equinox of date and should be

redone for equinox 1950.0 for comparison with other values.

By all means encourage them to publish, after more careful analysis
of their observations. Since interest in meteors is now mostly in
Europe, a journal such as Astron. Astrophys. would be appropriate; even
Bull. Astron Inst. Czechoslovakia. Other choices might be Meteoritics;
or Pub’s of the Astron. Soc. of the Pacific; or, Sky and Telescope might
be interested.
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Adelaide Dept.of Lands GPO Box 1047, Adelaide 5001, S$.A.
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Surveys in Australia are computed on the Australian
parametérs are:
Major semi-axis, a = 6 378 160 metres
Flattening, f=1/298-25
* The International Union of .Geodesy and Geophysics at its meeting in Lucernc in 1967 adopted the
Reference Ellipsoid 1967, which is very similar but not identical to theIAustralian National Spheroid:
1t \ e
Australian National Spheroid 298-250 000 000 0-006 694 541 855
Reference Ellipsoid 1967: 298-247 167 427 0-006 694 605 328 57
The difference is trivial, amounting to enly 0-07 metres in the minor axis. But it is not possible to formally
adopt the Reference Ellipsoid 1967 without recomputing all AGD coordinates.
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6. WMREBADI-DOMELFEHROEZES

HEEAOHBICERCHEFOMEN, ECEBSDEMKEZ0—TFTEEZET, &1
RICLARMIL]] EEBLDESENRGEOWTTI 0, BEAHEPUFERHT I2LER
HUFEFHA :

LITHREHEOANBTDOH TE,
Yoshihiko Shigeno
2024 Kizuki-sumiyoshi
Department of Lands Kawasaki City 211, Japan
PO Box 1680 , Darwin 5790
N.T. Australia \ T
THFE DIERT B4 DERR

Dear Sir / Madam :

A

| am waiting for your reply.
Sincerly yours,

g% 57
*H;»/ I

Yoshihiko Shigeno

AXZH 1, Map Catalog & Price list HVARL (1

Please send me the Map Catalog and the Price [list.
AXH 2, LITFICRTHENKL

| would like to have some sheets of maps, as follows.
TOPOGRAPHIC MAPS 1:50,000

20° 30’
4 1 4 1 NO.1 6766-2 MICA CREEK
NO.2 6856-2 MARY KATHLEEN
——— 6756 6856 NO.3 6856-3 RIFLE CREEK
3 2 3 2 NO.4 6856-4 LAKE MOON-DARRA
a2 UU139° 140°

Please send me maps of NO.1~4,
KXH 3. AXH 2 DMEEHY ol

Please show me these prices and postage.
AXH 4, Mt. | s aftEd 1/50,000 OHREEIHNHBZM?

What kind of area’s 1:50,000 topographic maps do you have in Mt. lsa ?
A5, BERMEEEOCITELON, PoTHEM?

Would it be convenient for you, if | would visit you on May 5 or 6 7
AXHI6, 7 4 ADGFHERFOMBICENE ST TR O

Will you please point your office location and return the enclosed map 7
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Canberra AUSLIG Sales PO Box 2, Belconnen, ACT 2816
Sydney Dept.of Lands Bridge Streest. Sydney 2000, N.S.W.
Melbourne Map Sales Centre 2 Treasury Place, Melbourne 3002, Victria g
Brisbane Dept.of Mapping PO Box 234 North Quay., Brisbane 4000, Queesland m
Adelaide Dept.of Lands GPO Box 1047, Adelaide 5001, S.A. g oy
Perth - Dept.of Lands Cathedral Avenue, Perth §000. W.A - .
Hobart Dept.of Lands GPO Box 44A, Hobart 7001, Tasmania 93 Jff
Darwin Dept.of Lands PO Box 1680, Darwin 5780. N.T. [i‘
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1D (JST) s n 8 n B8 n deg deg deg deg deg km deg deg km deg

====[ this work J-=--===--=-=-=====-= =se et e o o ) e il

e8902 89/06/05 3:35:18 -1 10 10 18 23 20 20 7.5 12.4 18.5 139,35 -20.01 105.18 139,14 -20.05 90.60 33.00

89021 89/06/06 3:46:14 1 9 10 13 12 22 18 5.9 4.5 16.7 138.72 -21.14 109,85 138.62 -21.17 102,32 34.10

eB904 89/06/06 3:49:35 1 10 10 95 5 20 18 2,1 2.6 37.0 139.80 -20.69 111.35 139.73 =-20.61 106.12 36.24

e8906 89/05/06 4:26:37 1 10 9 10 11 25 19 3.6 9,7 15.5 138,64 =21.10 111.77 13B8.47 -21.12 104.77 42.41

e8907 B9/06/05 4:34:00 2 10 10 10 12 22 21 1.6 1.8 13.2 140.14 -19.756 112.14 140.06 -19.77 102.76 46.54

e8008 B9/05/05 4:45:09 -2 9 10 26 12 22 20 5.8 1.7 23.9 140.00 -19.593 114.81 139.82 -20.00 91.31 48.73

ed909 B9/05/05 B6:05:04 2 10 10 10 9 17 21 3.9 2.9 14.9 138.65 -21.18 107,59 138.60 -21.21 100.00 61.77

eB910G 89/05/06 3:23:51 -1 14 18 38 38 23 38 16.7 19.6 16.5 139.03 -19.98 1165.86:.138,65 -20.04 92.42 29,99

edoll 89/05/06 1:26:48 1 10 10 16 20 21 16 3.7 6,0 23.1 140,17 -20.01 112.66 139,99 -20.04 101.11 31.24

e8912 89/05/06 3:31:12 0 10 10 18 16 15 17 6,1 6.2 28.9 139,87 -20.91 107.02 139.72 -20.94 96.56 32.13

€B913 89/06/06 3:36:29 1 10 10 14 9 21 20 4.2 2.6 15.3 140,02 =-21.22 104.73 139.89 -21.25 95.11 33.69

eB914 89/06/06 4:24:21 0 9 10 21 23 18 12 4.2 4.6 61.7 140,01 -20.27 112,20 139.83 -20.33 92.95 44.56

sems[ TalErence J-=-—tocsadamnmmsons ST onsSedRsL LR ot ettt v ko

eB701 87/05/05 4:08:01 O 11 9 4 9 23 11 4,7 4.0 11.6 144.45 -35.44 110.72 144.34 -36.49 101.11 39.28

28702 87/05/05 4:26:12 0 10 10 4 12 20 24 2.3 2,1 42,9 145,49 -35.69 108.23 145.34 -36.78 93.33 42.01

KPMB201 B2/06/05 3:32:08 -2 14 8 11 3 28 27 2.4 3.3 38.7 139.14 34,02 108.33 138.81 34.13 91.98 26.39

HVY11862 BA/05/03 19:4B1wm sk sk kb ok ek b ®d bkl Bamd Sdkd BusEk ddhhr FARRRE RERREE kRRkRd FRREEE FEERS

Halley 1982} Mk dh R kE R R RE RE RREE FRad kkkk RERRRE R Rk EEEETE AR R

-=---( sporadlc }--- e i o o 1 e e o e i el e o o e e o

8901 89/05/03 3:59:06 O 14 14 45 30 23 21 11.9 9.4 17.9 139,62 -20.36 96.60 140.01 -20.28 81.69 34,01

e8905 89/06/05 4:22:37 1 9 9 26 18 24 12 .2 3.9 56.7 139,09 -20.80 104.94 139.22 -20.82 89,40 48.55

[ & = Lo gl [RiLE ¥ 4 BiEENT A HE oY ER
Fig 1} i 5 FiH] i 5.D. V¥x vy Yz Yh o i w q e a P

ID deg deg deg deg km/s km/s km/a km/s km/s km/s deg deg deg a,u. a.u. year
eB902 335.60 -1.61 335.79 =-1.45 67,19 2,633 -39.98 31.81 -9.22 41.21 43.70 163.11 98.80 0.590 0.960 14.7 656.0
28903 336,42 -1.78 336.58 ~1.61 67.41 3.119 -40.56 3.20 -B,76 41.61 43.7! 163,91 97.87 0©.577 0.982 32.7 186.9
eB904 936.28 -2.10 336.43 -1.93 ©66.49 2.208 -39.63 3.14 -8.36 40.62 43.71 164.28 94.93 0.564 0.931 8.1 23.2
ed306 337.36 -2.11 337.42 =-1.95 ©66.23 3.417 -38.91 1.76 -7.77 09.71 43.74 164.68 B8B.17 0.517 0.894 4.9 10.8
eB8907 336.62 ~-1.86 336.53 =-1.71 ©65.69 3,712 -3B.89 2.64 -8.40 39.88 43.74 163.69 91.56 O0.645 0.897 5.3 12.0
eB8308 336.63 ~-1.88 336.61 -1.74 66.656 1.874 -39.92 2.99 -B.51 40.90 43.76 164.04 95.50 0.565 0.947 10.6 34.4
e8009 336.11 ~-1,81 336.04 =-1.65 &65.61 2.529 -3B.62 3.07 -B.68 39.71 43.77 163.30 92.47 0,555 O0.88B6 4.9 10.7
e8310 336.79 ~-1.72 337.02 -1.56 67.42 1.B66 -40.38 3.09 -8.62 41.41 44.66 164.26 98.85 0.588 0.971 20.4 91.7
ed011 337.40 -1.91 337.62 -1.75 66.42 3.13] -39,71 2.23 -B.04 40.58 44.67 164.76 93.97 0,556 0.930 8.0 22.4
e8912 336.80 -1.34 337.01 ~-1.16 66,19 2,367 -39,25 2,48 -8.87 40.32 44.67 163.18 94.42 0.564 0.916 6.7 17.2
8913 336.80 -2.01 336.98 -1.84 66.83 2,073 -39.82 3.05 -8.26 40.78 44.67 164,69 96.92 0.579 0.938 9.3 28.4
e8914 337.01 =-1.92 337.04 -1.78 67.06 3.034 -40.10 3J.08 -8.34 41.08 44.71 164.66 97,91 0,584 0.953 12.6 44.2
eB701 334.61 -2.26 334.62 -2.00 6B8.42 0,819 -40.79 6.68 -9.31 42.21 43.27 163,80 105,11 0.633 1.016 =-39.0 0.0
eB702 335.68 -2.00 335.66 ~-1.72 66.09 3.756 -39.17 3.53 -8.85 40.31 43.28 163.26 94.66 0.566 0.915 6.6 17.0
XPMB201 335.85 -1.36 336.05 ~-1.68 67.20 4.112 -40.22 13.62 -B.87 41.35 43.50 163.69 98,05 0,582 0.968 18.1 76.7
HY11862 ##+dd #eesds JI5.57 =1,88  hedds s2d0d seeass dhsss sapus 41,12 42.4 163.5 95.2 0.660 0.9568 13.19 47.9
Halley  vswdd wxddd shdddd Fdrddd  dhddd Srrdd Srdrdd dhkdd sddhd s34 5,1 162.2 111.8 0.587 0.967 17.9 T6.1
eB901 223,43 -30.44 220.72 -29.88 31.50 1.305 3B.97 -0.93 6.92 39.569 221.78 14,55 98.78 0,457 0.901 4.6 9.9
eB90E 260.50 =10.01 249.43 -10.03 44.87 2.421 35.26 1B.42 -9.06 40.80 43.75 39,29 320.99 0©.118 0.987 9.4 128.8
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B#HER (U.S.Geological Survey)
W—FEUTER - WEBLTWET,
METHEREBAT ZERCE.
FUN—DOHERERNE > T A
DiLEG2TRY T X Uhet
OHMERELTFUN—T%325%
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®1. WMEREBEMRY Y TE2—IL ZDERT

Washington D. ¢

USGS Public Inquiries Dallas, Texas 75242 Sall Lake City, Utah 84138 Maps may also be purchased at:
Offices Room 1-C-45 Federal Bullding 8105 Federal Building Rolla, Missourl 65401
1100 Commerce Street 125 South State Street Mid-Continent Mapping
USGS map indexes are avallable (214) 767-0198 (801) 534-5652 Center-NCIC
and many USGS maps can be seen 1400 Independence Road
or purchased over-the-counter al Denver, Colorado 80294 San Francisco, Californla 94111 {314) 341-0851
these USGS Public Inquiries 169 Federal Building 504 Custom House
Offices. 1961 Stout Street 555 Battery Street NSTL Station, Mississippi 39529
(303) B44-4169 {415) 556-5627 Naltional Space Technology
Anchorage, Alaska Laboralories—NCIC
4230 University Dr., Room 101 Los Angeles, California 90012 Spokane, Washington 99201 Building 3101
Anchorage, Alaska, 99508-4664 7638 Federal Building 678 U.S. Courthouse (601) 6B8-3544
(907) 561-5555 300 North Los Angeles Street West 920 Riverside Avenue
and {213) 894-2850 {509) 456-2524
E-146 Federal Building
701 C Street Menlo Park, Callfornia 94025 Washington, D.C. 20240
Anchorage, Alaska 99513 Building 3, Room 3128 Departmant of the Interiar
(907) 271-4307 Mail Stop 533 18th and G Streets NW
345 Middlefield Road (202) 343-8073
(415) 3294390

Reston, Virginia 22092
503 Natlonal Center
Room 1-C-402

12201 Sunrise Valley Drive
(703) 648-65892
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TAUAT—HHUGERBROBEROMERE. 1724, 000 (14 VUFH2, 0
007 +4—Fk) &1 /762, 500 (1A4VFHH1v4a4I) T, BEET<AIL, Bk
BEET7—FTRESINTHET. HERNOERBERZZAZRA40T s —FET1 0
074—bTTo 1 /24, O00DMERIE, §TC7AUARTEEFEIHEBLTE
UATZ7Z3RB, ZVaP vy VidBR) . 199 2F LB THRAEFEEL->TIET,
fhictE 1 108 1 /2R, 1 /1 00FRHY, —B1 /726, 000, 1
/50, 000bHYFET, Cofic, EXIAE. BLHE. HE. BRUBEDHE.
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ARIZONA

ARIZONA

Index to
topographic and other

MAP COVERAGE

Published and distributed by

UNITED STATES GEOLOG]CAL SURVEY

National Mapping Program

ARIZONA ‘

115° 14e
i 7.5 MINUTE QUADRANGLE NAMES g B |
| |
i Al Kingman SE El M1, Tigton SE
1 AT Kingman SW EI M1 Tiptoa H
i A3 Mount Nubt E1  [alan Springs |
! A% Ontman E4 Middle Water Spring |
| A5 Davis Dam SE E5  Mi. Perking
b Ak anchesier E6 M1 Dot
AT East of Homer Min., E7  lretebn Penks |
AR Hamer Min, EB  Nelson SW
Al Kingman Fi Red Lake G |
: N2 Kingman NW FZ M1, Thpion NW !
A3 Secret Pass F3 Whie Hills Enat |
B4 Unlon Pras F4 While Hills Weat
05 Davks Dam F5  Mohnve Mine
B6  Brkge Canyon F6  Flee Mouninin
B7 Juniper Mine FT Nebon
B Wt af Jumiper Mine TA  Keyhaole Crnynn F <
€1 Siackion NI G Garnet Min,
€2 Cehat G2 Burnt Ml Ranch a
€3 Grasshiopper Junctlon SE G3  Senator Min, |
€4 Murms Spring G4 Senator Min, SW
' €5 Spirkt Min. 5E G5 Mousholder Prae <
Ch  Spitd Min, G6  Willow Bench E
€7 Senrchlight SE G7  Boubler Clty S =
CR Tenmile Well GB Naulder Clty SW 0
11 Elements Canyan HE Mendvbew South o y
D2 Chiarkde HZ  Gornel Min, NW g
D3 Grasshonper Juncilon H3  Senntor Min, NE L
D4 Grosshopper Junetlon NW M4 Senntnr Min, NW z |
D5 Spiels Min, NE HS Mt Wihan D |
D6 Spirlt Mo, NW HE  Ringbalt Rapids
DT Faurih of Juby Min, HT  Boulder Cley
DA Searchiight HE  Baulder Clty NW
™
i -
Y
B M,
. |
.
7.5.mimiie maps may nol be suntlnble for all arens \ !
Covialn areas may be covered by 7.5 15 o
15-minute maps x A CALIFJORNIA]
See CATALDG OF PUBLISHED MAPS for avallabie 1
mags, dates, acales, prices, and Map Ordes Farme !
a5
115

as*

35114 L ® 4 R

12




M54 - 56
3. HMROBAFE

1) PXUHOHMEROASIOTIF, MTELH/DNTHETOT, FThzlY
BHET,

B : Please send me the MAP CATALOG of ARIZONA.

2) hvoyviEomEshTRET. 2O [MAP COVERAGE] T, BA
LicWBFRO I — RBEMRBERANE T RICEHSO [PUBLISHED M
APS] T, FOHMERNTTICERIATOHEINEIMERN. U MIHTH
nid, FEREPMHEEEDLDMIYET,

3) BATAHEMNER->=H., TPUBLISHED MAPS]| OoffFicEloh
TWHERAOBRLAHBELCEAZLET. HEERHAOT. KFILO/NDFER
TTE->TRHETIH, BESOAEBEABRLEEFNALET. (EEMERAE
FFOEOTHEATRIESE. /LSy FHA—EREZZ TN, BEOBEEERSE
B A)

AUGUST 1987 PUBLISHED U. 8. GEOLOGICAL SURVEY MAPS
TH-MINUTE MAPS PRICE $2.60
|
)
q o | q n — q n i
riLRy 7 MAT NAME, *| merERENCE copE | | FIMEL T MAP NAME & | mEFERENCE CODE | | FIRE| T MAT KAME A | REFRUENCE CODE
wo.| T wo.| T no | L I
e Adamana=? A2[M108-HT-TF-024.00 | {i0oas Anvil Rock*™ 0 |A6 - ALTFARE00 | (07 Aulley™™ 505
looons| = 64| 30011 F5-TF 2400 | Anvil Rock Ranch*™ __|50|a5113-A2.TF 02400 | (00074 Auntin Peak™™ 64 15
oo 400 Apache™™ AN05-F2-0Q024-00 | (01457 Avorylale (Fub. a
| T [Apache Tute Tallessn) a2 T e
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[Guidebook for overseas observation]

—— A Map and Weather guide to Australia and the U.S.A.——

Tokyo photographic meteor observing group
Yoshihiko SHIGENO
2024 Kizuki-sumiyoshi Kawasaki City 211 , Japan
Masayuki Toda
1-16-13 Izumi , Suginami-ku , Tokyo 168 , Japan

Abstract of this guidebook

Japanese weather condition is not so good. Bad weathers often hamper astro-
nomical observations. We encourage everyone to go to the overseas expedition.

The overseas expeditions need information of maps and weathers in that
country. We researched Australia (on behalf of the Southern hemisphere) and
the U.S.A. (on behalf of the Northern hemisphere).

1) Map
In Australia , each state map is made by that state. So , we have to buy
maps from each state’'s map sales. Page 2 table 1 is the address of map sales.
In the U.S.A. , all maps are made by the U.S.Geological Survey. Foreigners

must buy maps from the Denver office. The address is on page 8§ table 1.

2) Weather

For Australia and the U.S.A. , we show the weather maps and the satellite
pictures. We found that the center of Australia and the southwestern of the
U.S.A. has good weather conditions. .

There are 5 geostationary meteorological satellites above the earth. If you
want to have information of satellite data , please contact the address on

page 13 for the Satellite Data Services Division.

3) Conclusion

In Australia , we recommend at Mt. Isa QUEENSLAND. There is the 1:50,000 map
and the best weather condition.

In U.S.A. , we recommend at Tucson ARIZONA. There is the Kitt Peak National
Observatory.

In closing , we wish to thank Richard J.DeRycke (NOAA) for U.S.Satellite
data.
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Canberra AUSLIG Sales PO Box 2, Belconnen, ACT 2616
Sydney Dept.of Lands Bridge Street, Sydney 2000, N.S.W.

Melbourne Map Sales Centre 2 Treasury Place, Melbourne 3002, Victria
Brisbane Dept.of Mapping PO Box 234 North Quay, Brisbane 4000, Queesland

&2

Darwin

—_——

Adelaide

Canberra

Adelaide Dept.of Lands GPO Box 1047, Adelaide 5001, S.A.
Perth Dept.of Lands Cathedral Avenue, Perth 6000, W.A.
Hobart Dept.of Lands GPO Box 44A, Hobart 7001, Tasmania
Darwin Dept.of Lands PO Box 1680, Darwin 5790, N.T.
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4, Geodetic Datum ([CD(VT

A= b5 U7 OMBREE> THBBEERDLIBEC. HOBEADSTH LT
DEZEFEDETNE LY F A, 8
Surveys in Australia are computed on the Australian National Spheroid,* for which the defining
parametérs are:
Major semi-axis, a =6 378 160 metres
Flattening, f=1/298-25

* The International Union of .Geodesy and Geophysics at its meeting in Lucerne in 1967 adopted the
Reference Ellipsoid 1967, which is very similar but not identical to the Australian National Spheroid:

yr e?
Australian National Spheroid 298-250 000 000 0:006 694 541 855
Reference Ellipsoid 1967: 298-247 167 427 0-:006 694 605 328 57

The difference is trivial, amounting to only 0-07 metres in the minor axis. But it is not possible to formally
adopt the Reference Ellipsoid 1967 without recomputing all AGD coordinates.
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Yoshihiko Shigeno

9024 Kizuki-sumiyoshi
Department of Lands Kawasaki City 211, Japan
PO Box 1680 , Darwin 5790
N.T. Australia Tax\\

MEDERR EEA2LER

Dear Sir / Madam :

A

| am waiting for your reply.
Sincerly yours,

R
ﬁ%%”/7 1

Yoshihiko Shigeno

AT 1, Map Catalog & Price list AYERL LY
Please send me the Map Catalog and the Price list.
AXH 2., LUTICRTHRARKRLGD
| would like to have some sheets of maps, as follows.
TOPOGRAPHIC MAPS 1:50,000

20° 30°
4 1 4 1 NO.1 6756-2 MICA CREEK
NO.2 6856-2 MARY KATHLEEN
= D00 6856 NO.3 6856-3 RIFLE CREEK
3 2 3 2 NO.4 6856-4 LAKE MOON-DARRA
L [}0139° 140°

Please send me maps of NO.1~4,
AITH 3, AXH 2 OMEEMY T

Please show me these prices and postage.
AXBl 4. Mt. | s aftdEd 1/50,000 QB> ENHEIN?

What kind of area’ s 1:50,000 topographic maps do you have in Mt.lsa ?
AXH S, EEMRERNCTELODN, Po2THEN?

Would it be convenient for you, if | would visit you on May 5 or 6 7
KB 6., A7 4 2DBAFHEBEOMRICEZE T THRL

Will you please point your office location and return the enclosed map 7
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il
San Francisgo

tLos Angeles

USGS Public Inquiries Dallas, Texas 75242 Salt Lake City, Utah 84138 Maps may also be purchased at:
Offices Room 1-C-45 Federal Building 8105 Federal Building Rolla, Missouri 35401
1100 Commerce Streel 125 South State Street Mid-Continent Mapping
USGS map indexes are available (214) 767-0198 (801) 534-5852 Center-NCIC
and many USGS maps can be seen 1400 Independence Road
or purchased over-the-counter at Denver, Colorado 80294 san Francisco, California 94111 (314) 341-0851
these USGS Public Inquiries 169 Federal Building 504 Custom House
Offices. 1961 Stout Street 555 Battery Street NSTL Station, Mississippl 39529
(303) 844-4169 (415) 556-5627 National Space Technology
Anchorage, Alaska Laboratories—NCIC
4230 University Dr., Room 101 Los Angeles, California 90012 Spokane, Washington 99201 Bullding 3101
Anchorage, Alaska, 99508-4664 7638 Federal Building 678 U.S. Courthouse (601) 688-3544
(907) 561-5555 300 North Los Angeles Streel West 920 Riverside Avenue
and (213) 894-2850 (509) 456-2524
E-146 Federal Building
701 C Street Menlo Park, Callfornia 84025 Washington, D.C. 20240
Anchorage, Alaska 99513 Building 3, Room 3128 Department of the Interior
1807y 271 -4307 Mail Stop 533 18th and C Streets NW
345 Middlefield Road (202) 3438073

(415) 329-4390
Reston, Virginia 22092
503 Mational Center
Room 1-C-402

12201 Sunrise Vailey Drive
(703) 64B-6892

2. HhEROER

7xuﬁ@—%m&kmﬂmmﬁﬂmﬁﬁm\1/24,ooo(14v%ﬁ2,o
0074—F)t1/62,500(14)?%%174»)ﬁ\ﬁﬁm74w\ﬁﬁ
%§@74—bﬁ§ﬁéﬂtm$¢qM%Hmﬁmﬁgm%n%n4o74—&a1o
074—FTT01/24,OOO@@%EH\?TE?%Uhéi%ﬁﬁﬁEbtﬁ
U(??Zﬁ\7U1&?VMﬁ()\1992$£@$T%&%ﬁttofhifo
Wik, 1 /108, 172681 Z100FpeY, —M1I/26, 0001
/50,ooo%%u%?o;®%m,@jﬁ@\@iﬂm\MH\ﬂ&U%E@mH\
whEE, ALHESELGEBERINTOET,




residenise 5q.
ﬁ
The White
House

[, 0 4

Agpdel 3
of Sc! ¥ of Inietior

Washington, D.C.

Downtown .
scaly o LA 0.s X} o4
© RAND McHALLY & CO, PRINTED IN US.A

Department of
Interior Building

F N —D
Federal Building

Sy kY OHERER EIbo 1 B

>/ DWHRER GEELO T




M S -040
3. Geodetic Dadum 20T
TxUﬁmmE@%&:fMEﬁﬁ%ﬂbt%%E‘M@EE«@%&M&T@E%
EHBThEBYEHA,
Clarke 1866 H6M# H¥% a=6378. 2064 km
¥R b=6356. 5838 km

4. MRDOBAHE

1) 7XUHOHMEROAY O Y, MTELHhhThETD T, FThERY
BHET,

B : Please send me the MAP CATALOG of ARIZONA.

2) hoDTE2MELNTEEST. B20D [MAP COVERAGE | C, A
Lkh%%ﬁ:—k%tﬁ@%%ﬁ&afomw@awrPUBLJSHED M
APSJT\%mm%@mivmﬁménrméma5m&%x\uz#m&rm
niE, FREPEEDLMYET,

3) BAYT 2Nk >/c5, [PUBLISHED MAPS] ORFICELHH
Thé§%®$bﬂ$m&mﬁk%biToﬂﬁmﬁﬂh?\%memﬁi(ﬂ
4) ZRITTHE> TRHT 5, BEBSONERELBSELEIBLET, 242
DEE>THEOTHXK RILOINDE (B5) THE2YEbZAET, (HEMER
EFOEBEOTHEATIEAR. 4Ly FAO—REZE T, BEOBSEFEZ
FHA)

The Mitsubishi Bank, Limited b 42018 164545479
3 Mo, 254 -3300084 Tokyo, 1991-01-10

Pay against this Check to

Payaa
..Iil‘.-ﬂ[s]H“IIJI.Iﬂu-“.s---ﬁ[ﬂl.l}l;l[ﬂ[..SLIH.VD'....,.......,........._......,.-...A.......,.. or Order
Amount
sz U5, DOLLARS THIRTY 00/100 zs3ee
4 sezaNEEn igRrRIsEITIRIINE ExResEEsae x
MIENEEEETSEITNEUSEASIINERINISNIEILL For The Mitsubishi Bank, Ltd.

IR OIINTENIIEITERETECRNCEUNETEREE Head Office

|-lnwunlloua- ;I /) M,._

L]
TO CITIBANK (NEW YORK STATE): BUFFALD, NEW YORK, USA. AR By
®I6L5L5L 79" 10220008 6A q9:°L 20 18

i mﬂ.ﬂﬁl MM% W 052,827,922
I.‘I Q‘}

b% Check Na.
GERN
Y 03 29 91 74 WASHINGTONs DaCw 3007 76420792
10248 0 M1 usGs M100000107 14080001
ay o i
ik HOSHINIKO SHIGENO <
4 KI2UKY, SURIYOSHI
KAWASAKI @11 FRREE S ER T
AAEAN £ 4003 VOID AFTER ONE YEAR
5
lﬂu-i!ll'u f‘ll
MP101250124=MAP SALES REFUND iﬂ-___-gﬂ‘j_'_‘:;g
300 74e 110000005181 PELE07I2A% 010394

_]_0_



ARIZONA

Index to
topographic and other

MAP COVERAGE

ARIZONA
116%
7.5 MINUTE QUADRANGLE NAMES 38°
Al Kingmen SE El M. Tipton SE
A2 Hingman SW EZ M. Tigton H
A3 Mount Nutt E3  Dalan Springs
A Ontman E4  Middle Water Spring
AS  Devis Dam SE ES MU Perhina
Af Mt Manchester EE  Me, D
A7 Emst of Homer Min. E7  Ireteba Peakn
AB Homer Min. ES  Nelssn SW
Bl Kingman F1 Red Loke G
B2 Hingman NW F2 M Tipton KW
B3 Secret Pans F3 White Hills Enst
B4 Undon Pass F4 While Hills West
BS Davis Dam F5  Mohave Mine
BE  Bridge Canpon F6  Fire Mountain
B7  Juniper Mine F7  Nelson
BB West of Juniper Mine FB  Heyhale Cangon F <
€1 Siockton Hill Gl Garnet Min.
€2 Cerbot G2 Buant Ml Ranch o
€3 Grasshopper Junctlan SE G3 Sennior Min,
€4 Burns Spring G4 Semnior Min, SW
€S Spirt Min. SE G5 Housholder Pasa <
C6  Splrit Min. Gb Willow Bench E
€7 Searchlight SE G7 Boulder Clty SE =
€3 Tenmile Well G8  Baulder Clty SW
D1 Elements Casiyon HI  Mendview South
D2 Chloride HZ Gamet Min, NW w
D3 Gramhopper Junctlon HI  Senator Min, NE
D4 Gramhapper Juncilon MW H4  Senator Men, NW =
DS Spirit Min, NE H3 Mi, Wilson D
D Spirit Mim, NW HE  Ringholt Rnpids
D7 Founth of July Min_ HT  Boulder City
DB Searchlight HE  Boulder City NW
\
\\
.
B A
s
.
7.5-minute maps may Aot be avallable for all arens N
Certaln arcas may be covered by 7.5 = 15 or s
15-minate maps A CALIFIORNIA
See CATALOG OF PUBLISHED MAPS for opalloble
maps, dates, scales, prices, and Map Order Forma
s
118°
35114 ¢
12
Catalog of
topographic and other
AUGUST 1987 PUBLISHED U. S. GEOLOGICAL SURVEY MAPS
T.5-MINUTE MAPS FPRICE 32.50
D q D 9 2
FiLRE oy MAP NAME A nererence cou | "':TGE T HAP KAME A| rErERERCE CODE "":lr“_" T MAP KAME T | REFERENCE coDE
. oy H
E B
0000z B2 ooaze Anvil ltock™™ Audicy™™ 80351 1-D1-TF-024-00
ooove| st ooat| | Amwil Rock Ranch®™ |R0[a513 A2 TF-2400 | [00074] | Auntin Ponk™ 685113 ASTE- G240
o004 r | [Apache*® 108 F2-0Q 02400 | |oiani] Avondsle (Pub, ra e
& Toltesan) T4 | SRS [ TH-284.00
00006 Avondale (Pub, as
: T
oo00s] _ 1Ajua Caliente™™ SESR
00008 Agua Calionte Hil*™ Mi1)-ESTFOBL00 | 100076 |Ariendi 3112 C3-0Q-024.00.
Agua Dulce Mia™ | |82013-AZ-0G-02400 _[m{nnceTrozeo | joorrs|  |Avandale SW |7 [mnzcaTr a0




[M8T-0660

A—ZAFS3YT. TAYHOGRIES

KHAFT o 2T A—RFSYTET AV HORREHMELT, UTOEMER
»E Lo

1, A—2F307D1, 4, 7. 10 AORESE
X2 . ” 1.5.8.11H0OW&E

X3 . ” 1.4, 7. 10H0EER
4.7 # U # @® 1,5, 8. 11HoHREK
X5 . ” 1. 5. 8. 11 HAO¥ETE
B16 - ” 1, 5. 8. 11H0DWE
M7.4—2F507D1, 5, 8, 11 AoXRRHEER

8.7 A Y Hh o 1,5, 8. 11H0KREEER

HM1~8Lb, ATk, £A—2 b3 Y 7RBPRIE, 74 Y4 TREBETT
b2 EBbhDELE,

FToMRo&ER4 v McEHLT, M1 ~8%2bo s LHAHBEEDO—Biciash s
EHuwEd,

yh ==

=N 37" 37
5 9 AW KX E

«TYZAT Yy A

qo
g
K
b
3‘:

TAUA

™~
N
b
X
|
k

-12-




EE)UVVPV%ﬂ\7&FU:4x§EEw6ﬁ<L&5
NOAADKBRHEN—VEZ2A 7 4 X

K1~ 8 o

Bl1. 2 : ATLAS OF AUSTRALIAN RESOURCES ; DIVISION OF NATIONAL MAPPING
DEPARTMENT OF NATIONAL RESOURCES , CANBERRA , 1977

X 3 : Climatic Atlas of Australia ; Australian Government Publishing
Service for the Bureau of Meteorology , Department of Science and
the Environment , Commonwealth of Australia , 1979

K4 ~6 : THE NATIONAL ATLAS OF THE UNITED STATES OF AMERICA : UNITED STATES
DEPARTMENT OF THE INTERIOR GEOLOGICAL SURVEY , WASHINGTON , D.C.

1970
X 7 : HARRBSE, KREMS —E 2
X 8 : U.S.ENVIRONMENTAL SATELLITES , Satellite Data Services Division

HHRPICIZEEI® . £70° . £140° K550BIKRZEENHD., HEEH
aa%kibth&ém\u?ﬂﬁﬁm@mébﬁiﬁc

U.S. ENVIRONMENTAL SATELLITES EUROPEAN (METEOSAT) SATELLITE DATA
Satellite Data Services Division European Space Agency
NOAA/NESDIS/NCDC European Space Operations Centre
9627 Princeton Executive Square , Rm 100 Robert-Bosch-Strasse 5

Washington , D.C. 20233 , U.S.A. 6100 Darnstadt , Germany

Tel 001-1-301-763-8400 Tel 001-49-615-3920

FAX 001-1-301-763-8443
k- Ny s.a

INDIAN SATELLITE DATA (INSAT) JAPANESE SATELLITES

India Meteorological Department Japan Weather Association
Office of the Director General of Department of Data Service
Meteorology 1-3-4 Otemachi , Chiyoda-ku
Mausan Bhavan , Lodi Road Tokyo 100 , Japan

New Delhi - 110003 - India

._.13_




Thrsday lilanig

Tt El1. A= b5 ) TRESE (O o

Darwi
s
184
i, N )
ol ) ol e
A s
1 Evahape—
Cuockiywn -) r

Tennant Ceepe”

. S s [ m)- Part Hetiaga
o J 2im E

Y

Fiperance T Thapeoancs
January . July
A"
. AVERAGE MINIMoLéM TEMPERATURE AVERAGE MINIMOUM TEMPERATURE  W!
c
=
1 Thursdiay tsandy g4
I
N Cooun.m
Z AL

il i

S Mordantan

Esparance

April
AVERAGE MINIMUM TEMPERATURE
G

QOctober
AVERAGE MINIMUM TEMPERATURE
R




Triiaraabay warat 5

-,

- "Rl Creek
L

Alice Sueags,

Dudradatis.

bV

o

e ] 2
Fowiers By o

JANUARY
Median
(inches)

AUGUST
Median
(inches)

-GT-

Trurstay

. D *Hall Cresk

Pas Honiand T
i

oy
Bieamvilies-"

B

070-J3

o rconed by

]

1 Wacquare i
furindasy’
abort P

N

MAY
Median
(inches)

NOVEé\ﬂBER
Median F
(inches) o mm-}}r"—g:' - [




A T
R )]
)

2 s I

- MEDIAN

TOTAL COVER
OCTOBER
9AM

[ OKTAS — Fighthe of dy coven
{ $IKTAS = Eighiha of aky rovered |

CLOUD - TOTAL COVE

CLOUD -

(8:2F L:FF 0:1RE)

CLOUD - TOTAL COVER - MEDIAN
{ ADKTAS = Fighiha i sy wurered )
JANUARY
9AM
CLOUD - TOTAL COVER - MEDIAN
| AFKTAS — Kighthe of dky covered



-1~

4. 7407 HEEE (BED




__8]:_

B
10:-12.2
20: 6.7
30: -1.1
40: 4.4

60:15.6
18:21. 1
80:26.7
90:32.2

JANUARY

MAY

K5. 7AYAEHK[E CF)

NOVEMBER




6. 7AYAHE (4 ~F)





































MIS-060





































MSS- el e




¥ % MSS- 660

*—2f797&?ﬂ0ﬁ®MH$ﬁ&ﬁ§ﬂ#% —IEFEREDbY, FEHELTR
BOBAMZHEE L& x4,
1. A—2X+35Y 7TOHEE
1) Mt., Isa : SKlHEDKD 1/50,000 OMERKAE D 4, Btk
fTEPORENY r— v ORERKTETN, ZHPADOELIZ. FEd SR 3H
MICHEIZEOTHE 20, KHORBERERD 4,
2) TYRRTY Y7 R @ FerxS5OMRMBEBTL 105, NotERT
31,25 FOMBRILbd 0 Ao 1 L THRIERNEL T, K
X >BFORBEREIMt, [ salcidhbBuEEi,
3) 7—=F73735v : MEERBAOIAFL VS RTY Y IRXENS B &
CHW, HHEh T, BERLIOFRT 1/2~1/3 EDBVARELPT (.
A=A P Y THRROEH Y F=— oW ERRICLDER T,
1/50,000 OMFER B H 0 $9,
2. 7TAYUHDEE
1) 7=V = THAUAT. E3LTbBEhiBHeflLrvins, © oL
BWEBVWES, bLAB—BVEZS>RBAR., CNNO=a2— 2 THE 4
JRWELSDEOHEELRELTVESTOT, TAEHETHHBHETS5 0 0 kn
bR, BFBENLBRASTE3R3F T, bBAAMKIET # Y »12IF
LI - T 1/24,000 BAFHEFETT,
2) v YELR . wGYELRDSEHPBEICEEA - 55 TS8R
Tdo T CTHEFZOWBHMA TT,

Fion & ;
ZX UT1990.05.05.03:00 AI4R & Mt.Isa COHHEHBEBRN 7 v—F 2 ve—
B OUT1983.11.15.20:45 AJf & EHZITL L4 ng v BNz

REBPOAREZZLHBILHD . HEKFHERRHORRTRE, HE=2 =
Y ZARASHOMAE—RICTHAVAREE Lico 5OBESITEVE L,

(A RGBS A ¥ » 2]
— A—RF5UTETAY IOHNEGRE —

FATH . HEEHBEBN I V-
BEFEZ T2 JETHGREA A (EHE 2024 Tel 044-411-2291
FHHZ T168 FEMEWXFIR 1-16-13 Tel 08-3321-0612
HITAHE : 2508
FiTH : 1991#7H7H

-44-



MSS-0bo

@ M

/A
sunmap cenlre

nt Map Shop

> TS

[ — M
‘EQ.S_- % |
N ' § 7/ DEPARTMENT OF MARINE AND HARBOURS
.
1 ATBTRATIA ¢ oo,

3
¥

=)
4 A
#TmenT OF C°







MSS-o6]

19944F RAVkEYR in 7Y/ F 1993.7.4 MSS-67

ERTE
8 H HHIEE ¢ JST-15:00(E B
74 NRT 14:55 82822570 §:15 [(FA]

SFO 11:00 -Ua1214>Phoenix 12:56 +295">Tucson KittPeak KX &

8 H Tucson %2> Grand Canyon South

9H Grand Canyon South-422%">Panguitch BryceCanyon[E3ir/AE

10K Panguitch 499k Moab ArchesEZ/AE

117K Moab Zegetok KRHEER 189.4(2000.0) HHbbosey (%) 1]
12K Moab BEEA KBESE 140.0(2000.0) Fies148F  [(BIRI2]
134 Moab-28%km->Salt Lake City
14+ Salt Lake City T:20-1ar2&RsGRQ 8:04 11:55 Hasde
156 NRT 14:45

TH SaltLakeCity

~[ColoradoRiver]

SanFrancisco 6 4 ~6f Moab

31 Panguitch

LasVegas o " 4
2f1 GrandCanyonSouth
[ColoradoRiver]: Flagstaff
O LosAngeles
Sandiego |© _UEOYuma

©MEXICO 1#i Tucson






