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The M NOR PLANET Cl RCULARS/ M NOR PLANETS AND COVETS are published, on behal f
of Comm ssion 20 of the International Astronom cal Union, usually in batches
on the date of each full noon, by:
M nor Pl anet Center
Sm t hsoni an Astrophysi cal Cbservatory
Canbridge, MA 02138, U. S A
Tel ephone 617-495-7244/ 7440/ 7444 (for energency use only)

TWK 710-320- 6842 ASTROGRAM CAM EASYLI NK 62794505

MARSDEN@CFA. Bl TNET BRI AN@CFAPS1. SPAN MARSDEN@CFAPS?2. SPAN
Brian G WMarsden, Director Conrad M Bardwel |, Associate Director
ERRATA
MPC Li ne
14680 4 For T. M Smirnova, L. V. Zhuravl eva, B. Burnasheva

read L. V. Zhuravl eva

14726 15 For A Mejia (3, S) read A Mjia (2, 9
14770 18 For B. Burnasheva read B. A. Burnasheva
14791 -27 For 1d. G R Kastel’ read |d. L. G Karachkina
14792 - 7 For 1d. G R Kastel’ read 1d. L. I. Chernykh
14848 10 For A Mejia (3, S) read A Mjia (2, 9
14879 -29 Add J. Dunpulin as a neasurer
14955 -14 For 60.3- 52.0+ read (60.3- 52.0+)

* * * * *

CORRECTED OBSERVATI ON.

The foll owi ng observation corrects that previously published.

bj ect Dat e ur R A (1950) Decl. Ref erence Mag. Qos.
1989 OB * 1989 07 29.37829 21 25 08.41 -04 28 32.5 MPCl4864 16.5 675
* * * * *

| DENTI FI CATI ON CHANGES.
Conti nuation to MPC 14820.

oj ect Dat e ur R A (1950) Decl. A d desig. Mag. bs.

1925 VL * 1925 11 15.96626 23 20.1 +06 21 1925 VB 15.0 024

1941 DR * 1941 02 20.82699 08 50 16.83 +04 38 17.9 1941 CA 012

1957 W2 * 1957 11 26.26860 03 20 34 +21 12.6 1957 WE2 690

1980 Cv * 1980 02 12.91458 07 19 32.95 +28 36 04.0 1891 15.5 026
* * * * *

| DENTI FI CATI ONS.

The following list, by S. Nakano, of identifications with nunbered
m nor planets continues that on MPC 14820.

A906 FH = (2179) 1925 VL = (2191) 1933 BV = (2267)
1936 RB = (2374) 1956 VQ = (2179) 1957 W2 = (2191)
1975 TA6 = (1956) 1980 FD12= (2095) 1984 FD2 = (2095)
1984 GV = (2095) 1985 DMV2 = (1891) 1987 SL2 = (2179)
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OBSERVATI ONS OF COMETS.
Qobservations are published here for the foll owi ng observatory codes:

010 Caussols. (Qoserver A, Maury. Measured by A Maury and C. Ml let.

136 Engel hardt Cbservatory. Cbserver S. S. Tokhtas’ev. Measured by S. K
Fomi n.

372 Geisei. 0.60-mreflector. OCbserver T. Seki. Comunicated by H Kosai.

376 Uenohara. 0.2-mf/4 hyperboloid astrocanera. Cbserver N Kawasatoo.

386 Yat sugat ake- Kobuchi zawa. Cbservers M Inoue and Y. Inoue. Measured by
O. Mur amat su.

392 JCPM Sapporo Station. 0.30-m Schm dt canera. Cbserver K. \Watanabe.

399 Kushiro. (Observer S. Ueda. Measured by H Kaneda.

403 Kani. (Qoserver Y. Mzuno. Measured by T. Furuta.

404 Yamanoto. Cbserver S. O onb. Measured by M Koi shi kana

407 Kahoku, Yanagata. Observer K Okazaki. Measured by H Kosai.
Long. and Paral |l ax 140.31, -334, -264 (see MPC 11200).

413 Siding Spring. 1.2-mU K Schmdt. Observer K S Russell. Measured
by R H MNaught.

494 St akenbridge. (Qobserver B. Manning. Communicated by G M Hurst.

503 Canbridge. Observer J. D. Shanklin.

657 Victoria. Observers J. Tatum and D. Bal am

801 (ak Ridﬁe. 1.55-mreflector. Cbserver R E MCrosky. Measured by
C. -Y. Shao.

892 YGCO Hoshi kawa and Nagano stations. 0.25-mf/4.0 reflector. Cbserver
S. Hayakawa. Communi cated by T. Kobayashi .

896 Astro Village Observatory. (Observers Y. Kushida and R Kushi da.
Measured by O Muranmat su.

978 Conder Brow. 0.55-mreflector. Qobserver D. Buczynski

oj ect Dat e ur R A (1950) Decl. Mag. N Qos.
Peri odi ¢ Comet Brorsen-Metcalf
/ 19890 1989 07 27.74780 02 28 21.85 +31 30 08.8 7.8T 896
/19890 1989 08 02.64039 03 27 34.48 +37 15 52.4 7 T 399
/19890 1989 08 02.73687 03 28 40.48 +37 20 56.8 399
/ 19890 1989 08 03.59659 03 38 39.87 +38 04 04.0 7 T 399
/ 19890 1989 08 03.72899 03 40 13.82 +38 10 33.0 399
/19890 1989 08 03.73675 03 40 19.23 +38 10 56.1 399
/ 19890 1989 08 03.75590 03 40 33.33 +38 11 53.6 896
/ 19890 1989 08 04.39479 03 48 13.22 +38 41 41.2 657
/19890 1989 08 04.74809 03 52 31.74 +38 57 40.6 6.3T 386
/19890 1989 08 13.86634 05 53 02.79 +41 51 34.0 136
/ 19890 1989 08 14.72465 06 04 17.45 +41 42 42.8 6.0T 392
/ 19890 1989 08 14.74647 06 04 34.52 +41 42 22.1 392
/19890 1989 08 15.93094 06 19 44.44 +41 23 15.1 136
/ 19890 1989 08 16.91277 06 31 57.72 +41 01 59.4 136
/ 19890 1989 08 17.08683 06 34 05.62 +40 57 45.1 503
/19890 1989 08 17.91576 06 44 04 54 +40 35 36.3 136
/ 19890 1989 08 19.94097 07 07 17.70 +39 29 44.6 136
/ 19890 1989 08 22.79253 07 37 01.35 +37 34 09.4 376
/19890 1989 08 29.75995 08 36 13.88 +31 43 58.8 5.0T 392
/19890 1989 08 29.76528 08 36 16.11 +31 43 42.1 392
Conmet (kazaki - Levy- Rudenko (1989r)
/ 1989r 1989 08 24.50243 15 28 41.52 +34 19 22.7 13 T 407
/ 1989r 1989 08 24.50799 15 28 40.90 +34 19 15.8 407
/ 1989r 1989 08 26.88056 15 24 22.07 +34 06 31.7 010
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/ 1989r 1989 08 26.90833 15 24 19.97 +34 06 25.7 010
/ 1989r 1989 08 27.06841 15 24 02.67 +34 05 31.5 801
/ 1989r 1989 08 27.21215 15 23 47.54 +34 04 47.2 657
/ 1989r 1989 08 27.90483 15 22 35.44 +34 00 53.4 503
/ 1989r 1989 08 27.91199 15 22 34.55 +34 00 51.3 1 494
/ 1989r 1989 08 27.91771 15 22 33.93 +34 00 49.2 978
/ 1989r 1989 08 27.93499 15 22 32.22 +34 00 41.8 1 494
/ 1989r 1989 08 27.96007 15 22 29.69 +34 00 34.5 978
/ 1989r 1989 08 28.21910 15 22 02.89 +33 59 08.3 657
/ 1989r 1989 08 28.47049 15 21 37.12 +33 57 41.1 892
/ 1989r 1989 08 28.47569 15 21 36.73 +33 57 35.8 892
/ 1989r 1989 08 28.47569 15 21 36.69 +33 57 40.8 403
/ 1989r 1989 08 28.48056 15 21 35.92 +33 57 39.1 403
/ 1989r 1989 08 28.53194 15 21 30.91 +33 57 23.5 14 T 2 372
/ 1989r 1989 08 28.88735 15 20 55.07 +33 55 18.4 1 503
/ 1989r 1989 08 29.26292 15 20 17.40 +33 53 06.3 3 657
/ 1989r 1989 08 29.40278 15 20 03.24 +33 52 33.9 413
/ 1989r 1989 08 29.47049 15 19 56.55 +33 52 04.0 404
/ 1989r 1989 08 29.47708 15 19 56.03 +33 52 02.0 404
/ 1989r 1989 08 29.48542 15 19 55.25 +33 51 56.5 404
/ 1989r 1989 08 29.50914 15 19 52.96 +33 51 50.2 404
/ 1989r 1989 08 30.20493 15 18 44.06 +33 47 48.3 657
/ 1989r 1989 08 30.21292 15 18 43.13 +33 47 44.9 657
/ 1989r 1989 09 02.39362 15 13 43.98 +33 29 18.9 413
/ 1989r 1989 09 03.40667 15 12 13.25 +33 23 18.7 413
/ 1989r 1989 09 04.40605 15 10 45.88 +33 17 24.7 413

Note 1: very weak and diffuse. 2: 30" tail in p.a. 90 . 3: diffuse
i mage, neasurenent difficult.

* * * * *

OBSERVATI ONS OF M NOR PLANETS.

The observations are listed separately for each observatory code.
Al phabetic note codes shown with sone of the observations are defined
according to the schene below. Nunerical codes are defined in the
headi ngs for the individual observatories.

earlier approximte position inferior
sense of notion anbi guous

bl ack or dark plate

bad seeing

correction to earlier position
crowded star field

decl i nation uncertain

di ffuse i mage

at or near edge of plate

faint imge

poor gui di ng

no gui di ng

i nvolved with star

i nkdot neasured

neasurenent difficult

near edge of plate, neasurenment uncertain
i mge out of focus

pl ate measured in one direction only
position uncertain

poor i mage
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ri ght ascension uncertain

poor sky

streaked i mage
tinme uncertain
trailed i mage
uncertain i nage
unconfirnmed i mage
very faint image
weak i nage

weak sol ution

ss<cc~-Hon~x

oj ect Dat e ur R

006 Barcel ona
J. M Codina, Fabra Observatory,

E- 08022 Bar cel ona, Spain

Observers J. M Codina, J. Nunez,

0.38-m f/ 11 Mail hat astrograph

AGK3, SACC

1984 10 18. 85833 22
1984 10 18. 86563 22
1984 10 18.87326 22
1984 10 23.90799 22
1984 10 23.91493 22
1984 01 10.77431 02
1984 01 10.78611 02
1984 01 24.81944 02
1984 01 24.82847 02
1984 02 06. 84549 02
1984 02 06.85313 02
1984 02 16.84861 03
1984 02 16.85764 03
1984 02 21.83403 03
1984 02 21.84167 03
1984 02 24.80833 03
1984 02 24.81875 083
1984 04 02.83194 04
1984 04 02.83819 04
1984 01 02.80799 04
1984 01 02.81528 04
1984 01 02.82292 04
1984 01 31.86007 04
1984 01 31.87188 04
1984 02 07.77604 04
1984 02 07.78368 04
1984 02 20.83021 04
1984 02 20.83889 04
1984 02 24.93987 04
1984 02 24.95660 04
1984 02 24.96209 04
1984 03 05.86979 05
1984 03 05.87674 05
1984 03 27.80729 05
1984 03 27.81424 05
1984 04 03.81771 05
1984 04 03.82431 05
1984 04 03.82986 05
1984 04 13.81458 05
1984 04 13.82222 05

ArEAAARADMDPMDPAADANDMDIADMNDADADNADNDDNDDRDNOWOWWWWWWWWWWWWWHNNNNN

A

05.
05.
05.
30.
30.
14.
15.
09.
10.
56.
57.
02.
03.
31.
31.
42.
.73
.75
.53
. 40
.01
.61
.39
. 38
. 97
. 66
.21
.50
.39
.99
.30
. 80
.17

poor distribution of reference stars

(1950)

66
58
50
71
70
28
02
56
28
70
40
28
20
08
86
66

N. Torras,

- 06
- 06
- 06
- 07
- 07
-03
-03
-00
-00
+01
+01
+03
+03
+04
+04
+05
+05
+11
+11
+19
+19
+19
+20
+20
+20
+20
+21
+21
+21
+21
+21
+22
+22
+23
+23
+23
+23
+23
+23
+23

Decl .

41
41
41
28
28
08
08
38
38
49
49
42
42
38
38
11

34.
38.
43.
29.
32.
42.
35.
07.
01.
22.
27.
52.
58.
28.

M Her nandez,

WOARLOWOOPRARLUIOCOVOUTOROOORLUIOODOWOOO~NOOORARRROOONO U

1989 SEPT. 15

Mag. N Qos.

M Moreno

006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
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1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

14 981

10
10
04
04
07
07
08
04
04
06
06
03
03
05
05
06
06
06
06
07
07
07
07
10
10
06
06
06
06
07
07
05
05
05
05
06
06
03
03
05
05
05
01

. 96319
. 97014
. 82222
. 83056
. 98264
. 99514
. 00486
. 86111
. 86944
. 88333
. 89236
. 83542
. 84444
. 83715
. 84410
. 87361
. 88125
. 91563
. 92188
. 90000
. 90764
. 87014
. 87847
. 82222
. 83125
. 92708
. 93542
. 86181
. 87083
. 90347
. 91111
. 93056
. 94340
. 89306
. 90278
. 89931
. 90903
. 85000
. 85833
. 86250
. 87222
. 87917
. 95139
. 96458
. 97674
. 87847
. 88611
. 89236
. 82083
. 82847
. 82847
. 83819
. 79583
. 80694
. 87500
. 88247
. 93056
. 94340
. 89306
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006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
V 006
V 006
V 006
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79 1984 05 25.90278 14 28
105 1984 05 04.85625 11 25
105 1984 05 04.86389 11 25
196 1984 05 25.86042 15 04
196 1984 05 25.86875 15 04
409 1984 05 05.00590 12 35
409 1984 05 05.02014 12 35
033 Taut enburg
S. Marx, Karl

Denocrati c Republic of Germany

Qobserver F. Borngen
1.3-m Schm dt tel escope
SACC
1970 WD 1989 01 09.89931 06 49
1970 WD 1989 01 09.94514 06 49
1987 (QH3 1989 03 05.89306 10 51
1987 (H3 1989 03 05.94167 10 51
1989 AR9 1989 01 09.89931 06 54
1989 AR9 1989 01 09.94514 06 54
1989 AS9 1989 01 09.89931 06 55
1989 AS9 1989 01 09.94514 06 55
1989 AT9 1989 01 09.89931 06 55
1989 AT9 1989 01 09.94514 06 55
1989 AW9 1989 01 09.89931 06 57
1989 AW9 1989 01 09.94514 06 57
1989 AV9 1989 01 09.89931 07 02
1989 AV9 1989 01 09.94514 07 01
1989 CwWr 1989 02 01.85208 06 36
1989 CwWr 1989 02 02.90972 06 36
1989 CX7 1989 02 01.85208 06 37
1989 CX7 1989 02 02.90972 06 37
1989 EX 1989 03 05.89306 10 38
1989 EXO 1989 03 05.94167 10 38
1989 EH9 1989 03 05.89306 10 38
1989 EH9 1989 03 05.94167 10 38
1989 EJ9 1989 03 05.89306 10 38
1989 EJ9 1989 03 05.94167 10 38
1989 EK9 1989 03 05.89306 10 39
1989 EK9 1989 03 05.94167 10 39
1989 EL9 1989 03 05.89306 10 39
1989 EL9 1989 03 05.94167 10 39
1989 EMD 1989 03 05.89306 10 39
1989 EMD 1989 03 05.94167 10 39
1989 EN9 1989 03 05.89306 10 39
1989 EN9 1989 03 05.94167 10 39
1989 EM 1989 03 05.89306 10 39
1989 EMO 1989 03 05.94167 10 39
1989 EP9 1989 03 05.89306 10 39
1989 EP9 1989 03 05.94167 10 39
1989 EQO 1989 03 05.89306 10 39
1989 EQO 1989 03 05.94167 10 39
1989 ER9 1989 03 05.89306 10 40
1989 ER9 1989 03 05.94167 10 40
1989 ES9 1989 03 05.89306 10 40
1989 ES9 1989 03 05.94167 10 40
1989 ET9 1989 03 05.89306 10 40
1989 ET9 1989 03 05.94167 10 40
1989 EW9 1989 03 05.89306 10 40

07.
01.
01.
33.
33.
29.
29.

-12
+06
+06
-13
-13
-15
-15

+16
+16
+09
+09
+15
+15
+16
+16
+16
+16
+15
+15
+15
+15
+17
+17
+17
+17
+11
+11
+08
+08
+11
+11
+08
+08
+09
+09
+08
+08
+10
+10
+08
+08
+11
+11
+08
+08
+11
+11
+09
+09
+09
+09
+11

04
59
59
40
40
28
28

Schwar zschil d Observatori um DDR-6901

1989 SEPT.
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Taut enbur g,
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17.
18.
17.
17.
17.
18.
18.
18.
17.
17.
19.
18.
19.
18.
19.
18.
18.
19.
20.
19.
19.
18.
19.
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006
006
006
006
006
006
006

033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
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1989 EW9 1989 03 05.94167 10 40 45.73 +11 03 17.8 033
1989 EV9 * 1989 03 05.89306 10 40 59.39 +08 48 43.7 17.9 033
1989 EV9 1989 03 05.94167 10 40 56.90 +08 49 02.0 033
1989 EW * 1989 03 05.89306 10 41 59.37 +11 30 03.3 18. 8 033
1989 EV® 1989 03 05.94167 10 41 56.68 +11 30 21.9 033
1989 EX9 * 1989 03 05.89306 10 42 06.17 +11 34 19.8 19. 3 033
1989 EX9 1989 03 05.94167 10 42 03.88 +11 34 41.3 033
1989 EY9 * 1989 03 05.89306 10 42 45.29 +11 10 34.6 18.9 033
1989 EY9 1989 03 05.94167 10 42 42.87 +11 10 50.6 033
1989 EZ9 * 1989 03 05.89306 10 43 02.30 +11 01 00.5 18. 7 033
1989 EZ9 1989 03 05.94167 10 42 59.35 +11 01 21.4 033
1989 EA10* 1989 03 05.89306 10 43 08.77 +11 23 38.2 18. 8 033
1989 EA10 1989 03 05.94167 10 43 06.06 +11 23 57.9 033
1989 EB10* 1989 03 05.89306 10 43 23.67 +11 39 18.3 20.3 033
1989 EB10 1989 03 05.94167 10 43 21.39 +11 39 30.7 033
1989 EC10* 1989 03 05.89306 10 43 35.91 +11 17 19.3 18.5 033
1989 EC10 1989 03 05.94167 10 43 32.98 +11 17 29.3 033
1989 ED10* 1989 03 05.89306 10 43 49.02 +11 18 05.7 19.0 033
1989 ED10 1989 03 05.94167 10 43 46.40 +11 18 24.5 033
1989 EE10* 1989 03 05.89306 10 44 18.29 +10 23 47.3 18. 3 033
1989 EE10 1989 03 05.94167 10 44 15.83 +10 23 56.2 033
1989 EF10* 1989 03 05.89306 10 44 27.20 +08 38 33.3 19.1 033
1989 EF10 1989 03 05.94167 10 44 24.55 +08 39 00.9 033
1989 EGLO* 1989 03 05.89306 10 44 28.99 +10 29 18.9 18. 8 033
1989 EGLO 1989 03 05.94167 10 44 26.47 +10 29 28.7 033
1989 EH10* 1989 03 05.89306 10 44 33.41 +11 40 27.0 19. 3 033
1989 EH1O0 1989 03 05.94167 10 44 30.62 +11 40 46.5 033
1989 EJ10* 1989 03 05.89306 10 45 14.54 +10 21 44.1 19. 7 033
1989 EJ10 1989 03 05.94167 10 45 11.42 +10 22 05.1 033
1989 EK10* 1989 03 05.89306 10 45 24.10 +11 05 05.5 17.7 033
1989 EK10 1989 03 05.94167 10 45 21.32 +11 05 30.1 033
1989 EL10* 1989 03 05.89306 10 45 33.51 +10 54 59.3 19. 4 033
1989 EL10 1989 03 05.94167 10 45 30.58 +10 55 23.3 033
1989 EMLO* 1989 03 05.89306 10 45 34.02 +10 20 32.3 19. 2 033
1989 EMIO 1989 03 05.94167 10 45 31.61 +10 20 44.6 033
1989 EN10* 1989 03 05.89306 10 45 42.28 +08 31 26.4 19. 2 033
1989 EN10 1989 03 05.94167 10 45 39.59 +08 31 42.9 033
1989 EO10* 1989 03 05.89306 10 45 44.36 +10 49 00.6 18. 2 033
1989 EO10 1989 03 05.94167 10 45 41.52 +10 49 06.8 033
1989 EP10* 1989 03 05.89306 10 46 04.19 +10 40 16.8 18.9 033
1989 EP10 1989 03 05.94167 10 46 01.76 +10 40 32.5 033
1989 EQLO* 1989 03 05.89306 10 46 33.98 +10 30 49.7 19. 2 033
1989 EQLO 1989 03 05.94167 10 46 31.29 +10 31 04.7 033
1989 ER10* 1989 03 05.89306 10 47 32.49 +09 21 59.5 19. 8 033
1989 ER10 1989 03 05.94167 10 47 30.35 +09 22 31.4 033
1989 ES10* 1989 03 05.89306 10 48 10.70 +10 45 18.5 17. 8 033
1989 ES10 1989 03 05.94167 10 48 08.19 +10 45 39.1 033
1989 ET10* 1989 03 05.89306 10 49 08.16 +11 38 25.9 19.0 033
1989 ET10 1989 03 05.94167 10 49 05.75 +11 38 41.9 033
1989 EU10* 1989 03 05.89306 10 49 14.67 +09 52 23.8 19. 3 033
1989 EU10 1989 03 05.94167 10 49 12.51 +09 52 44.4 033
1989 EV10* 1989 03 05.89306 10 49 32.37 +10 27 08.5 19.9 033
1989 EV10 1989 03 05.94167 10 49 29.77 +10 27 25.5 033
1989 EWLO0* 1989 03 05.89306 10 49 52.39 +09 27 39.7 17.5 033
1989 EWO0 1989 03 05.94167 10 49 49.37 +09 27 41.4 033
1989 EX10* 1989 03 05.89306 10 50 04.75 +10 16 34.4 17.1 033
1989 EX10 1989 03 05.94167 10 50 02.40 +10 16 47.1 033
1989 EY10* 1989 03 05.89306 10 50 22.38 +10 25 56.2 19. 8 033
1989 EY10 1989 03 05.94167 10 50 19.17 +10 26 07.1 033
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1989 EZ10* 1989 03 05.89306 10 50 45.82 +10 31 47.3 19.6 033
1989 EZ10 1989 03 05.94167 10 50 43.48 +10 32 09.3 033
1989 EAl11* 1989 03 05.89306 10 50 53.51 +09 16 53.4 19. 4 033
1989 EA11 1989 03 05.94167 10 50 50.84 +09 17 14.8 033
1989 EB11* 1989 03 05.89306 10 51 10.62 +10 34 25.1 19. 7 033
1989 EB11 1989 03 05.94167 10 51 08.11 +10 34 43.0 033
1989 EC11* 1989 03 05.89306 10 51 27.04 +08 54 40.9 19.5 033
1989 EC11 1989 03 05.94167 10 51 24.21 +08 54 55.0 033
1989 ED11* 1989 03 05.89306 10 51 42.57 +11 42 23.6 19.1 033
1989 ED11 1989 03 05.94167 10 51 39.43 +11 42 36.5 033
1989 GA8 * 1989 04 06.89514 12 27 10.45 +06 06 38.7 033
1989 GA8 1989 04 07.92292 12 26 13.32 +06 11 10.5 18. 7 033
1989 GB8 * 1989 04 06.89514 12 28 31.49 +04 16 17.5 033
1989 GB8 1989 04 07.92292 12 27 43.00 +04 21 12.8 18.6 033
1989 GB8 1989 04 09.95347 12 26 08.28 +04 30 37.4 033
1989 GB8 1989 04 09.99444 12 26 06.38 +04 30 48.2 033
1989 GC8 * 1989 04 06.89514 12 28 57.68 +04 48 37.4 033
1989 GC8 1989 04 07.92292 12 27 58.36 +04 54 25.1 18. 8 033
1989 GC8 1989 04 09.95347 12 26 02.80 +05 05 21.2 033
1989 GC8 1989 04 09.99444 12 26 00.42 +05 05 33.4 033
1989 &8 * 1989 04 06.89514 12 30 43.78 +04 10 42.1 033
1989 &8 1989 04 07.92292 12 30 00.44 +04 17 11.2 18.9 033
1989 &8 1989 04 09.95347 12 28 36.99 +04 29 22.9 033
1989 &8 1989 04 09.99444 12 28 35.25 +04 29 36.2 033
1989 GE8 * 1989 04 06.89514 12 31 46.41 +04 55 04.9 033
1989 GE8 1989 04 07.92292 12 30 51.91 +05 01 25.1 18. 3 033
1989 GE8 1989 04 09.95347 12 29 06.57 +05 13 16.6 033
1989 GE8 1989 04 09.99444 12 29 04.45 +05 13 29.8 033
1989 G-8 * 1989 04 06.89514 12 33 49.43 +04 23 30.6 033
1989 G-8 1989 04 07.92292 12 32 57.10 +04 26 39.8 17.5 033
1989 G-8 1989 04 09.95347 12 31 15.69 +04 32 23.0 033
1989 G-8 1989 04 09.99444 12 31 13.66 +04 32 29.3 033
1989 G * 1989 04 06.89514 12 34 08.10 +05 49 01.0 033
1989 G 1989 04 07.92292 12 33 09.76 +05 52 11.0 18.1 033
1989 G 1989 04 09.95347 12 31 16.44 +05 57 55.4 033
1989 G 1989 04 09.99444 12 31 14.19 +05 58 01.4 033
1989 GH8 * 1989 04 06.89514 12 34 15.65 +03 25 36.3 033
1989 GH8 1989 04 07.92292 12 33 20.43 +03 30 18.5 18. 7 033
1989 GH8 1989 04 09.95347 12 31 33.31 +03 39 06.8 033
1989 GH8 1989 04 09.99444 12 31 31.16 +03 39 17.5 033
1989 &8 * 1989 04 06.89514 12 35 10.38 +04 32 46.1 033
1989 &8 1989 04 07.92292 12 34 14.66 +04 35 43.8 18. 8 033
1989 &8 1989 04 09.95347 12 32 25.79 +04 41 13.2 033
1989 &8 1989 04 09.99444 12 32 23.64 +04 41 19.1 033
1989 K8 * 1989 04 06.89514 12 35 12.28 +03 38 23.0 033
1989 K8 1989 04 07.92292 12 34 21.74 +03 43 41.5 17.9 033
1989 K8 1989 04 09.95347 12 32 43.12 +03 53 48.0 033
1989 K8 1989 04 09.99444 12 32 41.17 +03 53 59.3 033
1989 .8 * 1989 04 06.89514 12 35 48.71 +05 45 45.3 033
1989 G.8 1989 04 07.92292 12 34 46.23 +05 48 48.3 18.5 033
1989 G.8 1989 04 09.95347 12 32 44.87 +05 54 16.0 033
1989 G.8 1989 04 09.99444 12 32 42.50 +05 54 22.1 033
1989 GvMB * 1989 04 06.89514 12 36 39.01 +03 57 20.7 033
1989 GwB 1989 04 07.92292 12 35 46.18 +04 00 44.8 18.6 033
1989 GwB 1989 04 09.95347 12 34 02.70 +04 07 11.8 033
1989 GwB 1989 04 09.99444 12 34 00.69 +04 07 19.1 033
1989 G\N8 * 1989 04 06.89514 12 39 06.61 +05 19 10.1 033
1989 G\8 1989 04 07.92292 12 38 14.79 +05 30 02.2 19. 4 033
1989 G338 * 1989 04 06.89514 12 39 11.38 +04 53 10.9 033
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2535 1989 02 01.85208 06 46 59.72 +17 52 20.6 16. 2 033
2535 1989 02 02.90972 06 46 22.68 +17 55 59.5 033
2811 1989 01 10.02639 09 50 23.10 +13 35 32.4 17. 2 033
2811 1989 01 11.11910 09 49 51.58 +13 38 01.7 033
2811 1989 01 12.01528 09 49 24.68 +13 40 10.6 033
2811 1989 02 02.95694 09 33 41.52 +14 53 13.7 16. 6 033
2811 1989 02 04.01875 09 32 46.33 +14 57 21.0 033
2811 1989 02 10.94167 09 26 40.82 +15 24 12.6 16.7 033
2811 1989 02 10.97431 09 26 39.03 +15 24 20.2 033
3506 1989 03 05.89306 10 39 03.24 +09 13 28.5 17. 4 033
3506 1989 03 05.94167 10 39 00.69 +09 13 35.5 033
3655 1989 02 02.95694 09 33 34.21 +16 13 26.3 18.0 033
3655 1989 02 04.01875 09 32 51.63 +16 16 19.5 033
3655 1989 02 10.94167 09 28 11.61 +16 34 53.6 17.7 033
3655 1989 02 10.97431 09 28 10.25 +16 34 59.0 033
3655 1989 03 07.01250 09 13 34.15 +17 26 04.4 033
3655 1989 03 10.84722 09 11 45.87 +17 31 16.8 18. 2 033
3655 1989 03 10.87222 09 11 45.24 +17 31 18.5 033
3808 1989 03 05.89306 10 45 21.60 +10 05 51.2 17.3 033
3808 1989 03 05.94167 10 45 19.11 +10 06 20.8 033
4003 1989 01 09.89931 06 55 56.23 +15 57 53.2 17. 4 033
4003 1989 01 09.94514 06 55 54.13 +15 57 56.7 033
4003 1989 02 01.85208 06 40 34.32 +16 34 39.2 17.6 033
4003 1989 02 02.90972 06 40 01.71 +16 36 30.9 033
4056 1989 02 10.94167 09 30 29.04 +14 16 10.2 16.5 033
4056 1989 02 10.97431 09 30 27.38 +14 16 31.6 033
4056 1989 03 07.01250 09 13 23.79 +18 14 59.2 033
4056 1989 03 10.84722 09 11 43.04 +18 44 41.0 17. 3 033
4056 1989 03 10.87222 09 11 42.40 +18 44 52.4 033
4079 1989 03 05.89306 10 47 32.95 +11 36 59.9 17.6 033
4079 1989 03 05.94167 10 47 30.62 +11 37 13.2 033
095 Crinean Astrophysical Observatory
N. S. Chernykh, Crinmean Astrophysical Observatory, P.O Nauchnyj,

Crimea 334413, U S.S.R
3514 1986 09 07.87911 23 12 59.18 -08 33 00.3 095
293 Burlington renote site
T. Handl ey, 13 Linden Avenue, Burlington, NJ 08016, U. S. A
0.20-m f/ 4.0 astrograph
SACC
1982 Fz1 1989 05 29.19028 14 56 10.01 -10 38 44.1 293
4135 1989 07 01.28993 19 55 09.35 -07 52 36.0 293
4135 1989 07 01.30799 19 55 08.52 -07 52 38.0 293
376 Uenohara
N. Kawasat o, 3-51, Hana- Koganei, Kodaira, Tokyo 187, Japan
observer N. Kawasat o
0.2-m f/ 4 hyperbol oi d astrocanera
1989 PB 1989 08 22.59236 00 20 09.91 +28 15 20.2 376
1989 PB 1989 08 22.59375 00 20 10.94 +28 16 09.3 376

381 Kiso

T. Nakarura, National Astronom cal Observatory, Mtaka, Tokyo 181, Japan

Qoserver T. Nakanura

1. 05-m Schm dt
156 1988 12 05.63434 03 54 28.03 +19 37 35.8 381
156 1988 12 06.49400 03 53 43.33 +19 33 30.0 381
156 1988 12 07.54667 03 52 48.86 +19 28 30.9 381
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156 1988 12 08.41666 03 52 04.64 +19 24 24.3 381
1712 1988 12 05.63434 03 44 42.39 +17 41 23.3 381
1712 1988 12 06.49400 03 44 05.15 +17 36 22.7 381
1712 1988 12 07.54667 03 43 19.87 +17 30 17.3 381
1712 1988 12 08.41666 03 42 43.25 +17 25 18.0 381
2158 1988 12 05.63434 03 45 29.87 +18 00 01.3 381
2158 1988 12 06.49400 03 44 50.53 +17 57 54.2 381
2158 1988 12 07.54667 03 44 02.64 +17 55 19.8 381
2158 1988 12 08.41666 03 43 23.99 +17 53 14.4 381
2256 1988 12 05.63434 03 55 27.80 +19 50 17.3 381
2256 1988 12 06.49400 03 54 46.22 +19 48 20.2 381
2256 1988 12 07.54667 03 53 55.71 +19 45 58.2 381
2256 1988 12 08.41666 03 53 14.83 +19 44 01.1 381
3507 1988 12 05.63434 03 47 33.74 +17 59 55.2 381
3507 1988 12 06.49400 03 46 54.41 +17 58 30.9 381
3507 1988 12 07.54667 03 46 06.62 +17 56 48.6 381
3507 1988 12 08.41666 03 45 27.90 +17 55 25.8 381
4018 1988 12 05.63434 03 52 05.38 +20 49 44.0 381
4018 1988 12 06.49400 03 51 21.97 +20 45 32.0 381
4018 1988 12 07.54667 03 50 29.29 +20 40 26.3 381
4018 1988 12 08.41666 03 49 47.25 +20 36 15.3 381
386 Yat sugat ake- Kobuchi zawa
O Miranmatsu, 119-1, 2-8 Sakurazutsum , Misashi no, Tokyo 180, Japan
bservers M 1 noue, Y. Inoue
Measurer O Muranmat su
0.31-mreflector
1988 DB 1989 08 04.69861 21 14 06.55 -15 29 39.5 16.5 W 386
1988 DB 1989 08 04.72292 21 14 05.09 -15 29 44.7 W 386
392 JCPM Sapporo Station
K. Wat anabe, 3-8-B203, Ashi betsu Chuo 3 Jo 4 Chone, Shiroishi-Ku,

Sapporo 005, Japan
1989 PB 1989 08 24.54988 01 18 26.54 +55 22 01.2 13 392
1989 PB 1989 08 24.55363 01 18 39.14 +55 25 38.6 392
399 Kushiro
H Kaneda, 2-15-2H, Kawazoe 8 Jo 2 Chone, M nam -Ku, Sapporo 005, Japan
bserver S. Ueda
Measurer H. Kaneda
0.16-m f/ 3.8 Wight-Schm dt canera
AGK3, SACC

766 1989 03 26.50729 11 08 34.28 +10 10 57.3 14 399

766 1989 03 26.52326 11 08 33.56 +10 10 59.0 399

766 1989 04 04.61690 11 02 20.52 +10 15 51.6 14 399

766 1989 04 06.51944 11 01 13.66 +10 15 38.3 14 399

766 1989 04 06.53403 11 01 13.10 +10 15 38.9 399

766 1989 04 06.54965 11 01 12.59 +10 15 39.1 399
1674 1989 03 12.64861 11 22 15.75 +08 11 35.0 15 399
1674 1989 03 12.66319 11 22 15.08 +08 11 38.5 399
1674 1989 03 12.68183 11 22 14.21 +08 11 44.5 399
3032 1989 03 08.69462 11 23 12.83 +09 01 21.5 15.5 399
3032 1989 03 08.70974 11 23 12.00 +09 01 26.3 399
3032 1989 03 08.72604 11 23 11.26 +09 01 31.1 399
3032 1989 03 12.64861 11 20 04.02 +09 21 45.3 15.5 399
3032 1989 03 12.66319 11 20 03.32 +09 21 49.4 399
3032 1989 03 12.68183 11 20 02.42 +09 21 55.8 399
3032 1989 03 26.50729 11 09 34.56 +10 23 51.8 15.5 399
3032 1989 03 26.52326 11 09 33.94 +10 23 55.6 399
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400 Kitam

K. Wat anabe,

14 988

Sapporo 005, Japan
Observers K. Endate,

50764
51979
53646
51111
52917
50764
51979
53646
51111
52917

Measurer K. WAt anabe
0.16-mf/3.3 refl ector,
AGK3, SACC

1989 QB * 1989 08 25.
1989 B 1989 08 25.
1989 B 1989 08 25.
1989 B 1989 08 26.
1989 OB 1989 08 26.
1989 QE * 1989 08 25.
1989 QE 1989 08 25.
1989 CQE 1989 08 25.
1989 CQE 1989 08 26.
1989 CE 1989 08 26.
403 Kani

T. Fujii,

23
23
23
23
23
23
23
23
23
23

0.20-m f/ 4.

10
10

8 refl ector

39.
38.
37.
46.
45.
14.
13.
13.
25.
24.

T. Furuta, Mtsuike 17-2, Kakiya- Cho,
Cbservers Y. M zuno,
Measurer T. Furuta

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
2497
2497

2RRR

U T
(OAW)

8888888

*

*

*

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
07
07

413 Siding Spring
R H MNaught,

Siding Spring Oobservatory,

11.
11.
22.
22.
10.
10.
22.
22.
28.
28.
29.
29.
28.
28.
29.
26.
26.

57708
59236
53299
55833
57917
62396
57431
58854
62153
63715
59688
61111
62153
63715
61111
61806
62986

T. Furuta

20
20

10
61
72
18
00
61
88
09
56
32

A. Takahashi ,

-01
-01
-01
-02
-02
-02
-02
-02
-02
-02

Tokai

.05
.24
.18
. 87

-09

Coonabar abr an,

and 0.20-mf/4.0 refl

59
59

Ai chi

28
28
07
08
57
56
45
45
01
01
06
06
58
58
04
40
40

Sout hern Schm dt
30.
38.
54.
00.
01.

04
04
38
39
42

44,
45.
46.
44,
42.
27.
27.
28.
33.
31.

31.
49.
54.
35.
22.
49.

Australia
Observers M Hartley, S. M Hughes, R H MNaught,
K. S Russell, S. B. Tritton
Measurer R H. MNaught
1.2-mU. K Schm dt Tel escope and (1) Uppsala
1981 ES35 1989 08 09.64812 23 .
1981 ES35 1989 08 09.70021 23 11 11.74 -12
1985 HGL 1989 08 02.57097 19 40 27.84 -22
1985 HGL 1989 08 02.60917 19 40 25.59 -22
1985 HGL 1989 08 03.50525 19 39 35.96 -22
1988 DN 1981 09 20.46650 22 06 54.65 -01
1988 DN 1981 09 20.51859 22 06 52.62 -01
1988 DN 1981 09 20.53230 22 06 52.13 -01
1988 DN 1984 04 25.59836 14 50 48.80 -16
1988 DN 1984 04 25.64002 14 50 46.71 -16
1988 D4 1989 08 02.49539 15 20 05.70 -12
1989 NA 1989 08 11.55457 20 27 50.79 -45

48.

3-8-B203, Ashi betsu Chuo 3 Jo 4 Chome, Shiroishi -
M Yanai

W~NNNPOOOONORE

-Ken 477, Japan
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2765 1977 08 10.51537 18 42 51.83 -39 13 11.3
2765 1983 06 12.75612 21 47 09.18 -26 05 00.5
2765 1989 08 09.64812 23 14 17.20 -08 49 39.7
2765 1989 08 09.70021 23 14 15.33 -08 49 42.5
2791 1989 07 25.44185 18 17 04.21 -60 45 34.1
2791 1989 07 25.50435 18 16 58.91 -60 44 44.3
2791 1989 07 26.52569 18 15 37.92 -60 31 21.1
2791 1989 07 26.54306 18 15 36.24 -60 31 07.2
2993 1989 03 02.53721 10 32 05.23 -00 01 45.1
2993 1989 03 02.58929 10 32 02.08 -00 01 36.9
2993 1989 03 04.69412 10 29 58.30 +00 04 07.3
3168 1989 08 02.50311 19 28 44.31 -38 22 02.1
3168 1989 08 03.53851 19 27 52.76 -38 20 34.1
3351 1988 03 10.54069 10 11 11.50 +02 11 55.1
3351 1988 03 13.50167 10 09 20.83 +02 31 23.7
3351 1988 03 13.58500 10 09 17.96 +02 31 52.4
3512 1979 08 14.55076 21 12 25.48 -22 16 17.4
3512 1979 08 14.59590 21 12 22.69 -22 16 40.5
3512 1986 08 01.74557 01 02 10.53 -03 11 29.9
3512 1986 08 01.78723 01 02 12.78 -03 11 31.6
3512 1989 08 02.57097 19 49 56.77 -23 08 55.3
3512 1989 08 02.60917 19 49 54.19 -23 09 08.5
3512 1989 08 03.50525 19 48 57.52 -23 14 39.0
3512 1989 08 03.51567 19 48 56.16 -23 14 46.3
3532 1981 10 04.57176 01 31 10.29 -01 31 18.1
3532 1981 10 04.63426 01 31 07.01 -01 31 27.7
3532 1981 10 04.64448 01 31 06.51 -01 31 30.0
3532 1981 10 04.69656 01 31 03.86 -01 31 38.3
3532 1985 06 11.64036 19 27 11.06 -32 19 46.8
3532 1985 06 11.70286 19 27 08.70 -32 20 05.0
3532 1985 06 11.71863 19 27 07.58 -32 20 14.3
3532 1989 06 25.40326 13 16 58.28 -04 00 54.7
3532 1989 06 25.43550 13 16 58.75 -04 01 04.9
3537 1989 06 26.36243 13 27 08.93 -09 50 35.1
3670 1989 08 02.57097 19 55 30.80 -23 24 54.9
3670 1989 08 02.60917 19 55 28.79 -23 25 03.4
3670 1989 08 03.50525 19 54 44.22 -23 28 51.9
3722 1989 03 07.55749 10 48 56.51 -02 43 49.8
3722 1989 03 07.60957 10 48 53.49 -02 43 28.3
3811 1989 07 21.39811 15 12 04.03 -31 48 19.1
3811 1989 07 25.40551 15 21 06.91 -31 33 58.2
3860 1989 03 02.53721 10 33 11.67 -00 44 49.7
3860 1989 03 02.58929 10 33 08.95 -00 44 37.7
3860 1989 03 04.69412 10 31 22.94 -00 36 27.7

474 Mount John

A C. Glnore, P.O Box 57, Lake Tekapo, New Zeal and
oserver A. C Glnore

Measurer P. M Kilmartin

0.6-mf/ 14 Cassegrain reflector

AGK3, SACC, CPZ, field plates fromCarter Cbservatory
1989 PB 1989 08 17.61493 23 48 07.42 +01 37 46.3
1989 PB 1989 08 17.63403 23 48 10.02 +01 40 40.8
1989 PB 1989 08 20.47744 00 00 07.95 +12 13 21.1
1989 PB 1989 08 20.49203 00 00 12.78 +12 18 04.1
1989 RA * 1989 09 01.53392 22 42 34.85 -02 09 50.4
1989 RA 1989 09 01.57640 22 42 33.18 -02 10 23.9
1989 RA 1989 09 02.56807 22 41 57.37 -02 23 20.3
1989 RA 1989 09 02.57886 22 41 56.92 -02 23 29.5
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1989 RA 1989 09 03.60013 22 41 19.80 -02 36 53.8 474
1989 RA 1989 09 03.61350 22 41 19.32 -02 37 04.8 17. 4 474
4031 1988 04 15.54296 12 26 23.48 -19 26 12.5 474
4031 1988 04 15.56102 12 26 21.83 -19 26 13.2 474
494 St akenbri dge

B. Manni ng, Moonrakers, Stakenbridge, Churchill, Kidderm nster,

Worcs. DY10 3LS, Engl and

1989 PB 1989 08 17.10357 23 46 43.67 +00 21 40.9 494
1989 PB 1989 08 17.11331 23 46 44.86 +00 22 59.0 494

503 Canbri dge

J. D. Shanklin, 11 Cty Road, Canbridge, CBl1 1DP, Engl and

Qoserver J. D. Shanklin

0. 44-m Schm dt

1989 PB 1989 08 17.09597 23 46 42.55 +00 20 39.3 12.5 503

511 Haute Provence

E. W Elst, Royal Observatory, B-1180 Brussels, Bel gi um
Cbservers EE. W Elst, G Sause

Measurer E. W El st

0. 6-m Schm dt

2356 1989 07 09.98889 19 58 22.06 +01 01 10.5 17.0 511
2356 1989 07 10.00972 19 58 21.38 +01 01 06.7 511
2356 1989 07 10.02847 19 58 20.74 +01 01 02.5 511
2356 1989 07 11.00069 19 57 40.27 +00 59 27.2 511
2356 1989 07 11.02153 19 57 39.47 +00 59 24.7 511
2477 1989 07 08.05347 19 22 56.80 -10 45 26.7 16.5 511
2477 1989 07 08.07604 19 22 55.54 -10 45 26.8 511
2477 1989 07 08.09340 19 22 54.73 -10 45 25.0 511
2477 1989 07 09.00000 19 22 07.51 -10 46 01.4 511
2477 1989 07 09.02083 19 22 06.52 -10 46 01.0 511
3870 1989 07 09.98889 19 59 17.50 +01 45 19.3 16.5 511
3870 1989 07 10.00972 19 59 16.56 +01 45 16.8 511
3870 1989 07 10.02847 19 59 15.85 +01 45 15.5 511
3870 1989 07 11.00069 19 58 30.48 +01 44 45.2 511
3870 1989 07 11.02153 19 58 29.58 +01 44 44.2 511
552 San Vittore
E. Colonbini, Via S. Vittore 44, 1-40136 Bologna, Italy
bservers C. Vacchi, G Sassi
Measurers C. Vacchi, V. CGoretti, E. Col onbin
AGK3, SACC
0.45-mf/5 refl ector
1989 CQE 1989 08 30.92118 23 07 42.25 -02 15 31.3 15.5 552
1989 E 1989 08 30.94757 23 07 40.87 -02 15 31.9 552
1989 QE 1989 08 31.92639 23 06 50.10 -02 15 56.4 15.5 552
1989 QE 1989 08 31.94306 23 06 49.16 -02 15 56.9 552
568 Mauna Kea (bservatory
D. J. Tholen, Institute for Astronomy, 2680 Wodl awn Drive,

Honol ul u, H 96822, U. S A
Gbserver D. J. Tholen
2.24-mtel escope encoders
SACC
1580 1989 06 05.35650 12 31 18.76 -20 56 37.4 13.9vV 568
1917 1989 06 04.54475 20 13 39.02 +21 28 30.6 17.1vV 568
1917 1989 06 05.57840 20 14 16.31 +21 52 03.7 16.9V 568

1917 1989 07 25.57436 20 11 24.00 +38 59 16.7 15.6V 568
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587 Sor mano

P. Sicoli, Via Valli 9, 1-22040 Garnagnate Mnastero (Conp), Italy
Observers M Cavagna, P. Sicoli, G Vospin

0.5-mf/8 reflector

SACC
194 1989 04 30.89480 11 38 42.20 +14 17 52.0 587
194 1989 05 03.86587 11 37 57.27 +14 25 32.0 587
194 1989 05 05.87582 11 37 33.45 +14 29 33.1 587

657 Victoria, Cinmenhaga Qobservatory

J. B. Tatum Dept. of Physics, University of Victoria, P.O Box 1700,
Victoria, BC VBW 2Y2, Canada

bservers J. B. Tatum D. D. Bal am

1980 FO3 1989 08 07.36719 23 30 13.34 -08 20 43.7 657
1980 FO3 1989 08 08.35458 23 29 48.82 -08 21 16.6 657
1980 FO3 1989 08 08.39764 23 29 47.65 -08 21 17.1 657
1980 JH 1989 08 04.31562 21 45 24.00 +07 13 08.2 657
1980 JH 1989 08 05.33299 21 44 44.66 +07 08 14.1 657
1980 JH 1989 08 08.30458 21 42 45.77 +06 51 57.4 657
1980 JH 1989 08 08.34069 21 42 44.19 +06 51 45.2 657
1980 JH 1989 08 26.32396 21 30 08.23 +04 19 49.3 657
1985 KA 1989 07 25.25771 21 35 20.91 +31 13 34.0 657
1985 KA 1989 07 25.27299 21 35 20.51 +31 13 50.0 657
1985 KA 1989 08 04.30521 21 29 12.63 +34 06 53.5 657
1985 KA 1989 08 05.28993 21 28 29.58 +34 20 33.8 657
1985 KA 1989 08 05.34201 21 28 27.22 +34 21 13.9 657
1985 KA 1989 08 09.31361 21 25 24.72 +35 09 14.6 657
1985 KA 1989 08 26.30729 21 12 11.50 +36 28 57.5 657
1989 OB 1989 08 09.30458 21 26 31.83 +01 28 34.9 657
1989 OB 1989 08 09.33306 21 26 31.82 +01 29 36.8 657
1989 PB 1989 08 08.35458 23 33 29.38 -09 41 18.1 657
1989 PB 1989 08 08.39764 23 33 31.36 -09 39 48.4 657
1989 PB 1989 08 12.44028 23 38 11.48 -06 35 37.0 657
102 1989 07 23.26597 17 04 48.01 -15 47 33.6 657
114 1989 07 22.28889 20 14 45.99 -14 37 58.6 657
370 1989 07 12.42993 00 04 01.27 +08 34 11.6 657
377 1989 06 25.27500 17 07 27.38 -14 40 37.3 657
421 1989 07 09.38021 23 01 23.24 +02 17 51.9 657
484 1989 05 05.27368 13 27 23.93 +10 52 46.5 657
484 1989 05 05.30840 13 27 22.38 +10 52 49.4 657
505 1989 05 13.37118 15 19 53.48 -08 56 04.8 657
581 1989 06 12.35417 17 37 35.17 -12 33 51.7 657
581 1989 06 12.39514 17 37 33.00 -12 34 02.4 657
597 1989 04 29.32326 14 33 04.15 -16 30 23.3 657
597 1989 04 29.35087 14 33 02.45 -16 30 22.3 657
1022 1989 04 30.24722 10 57 31.36 +33 26 14.5 657
1059 1989 05 13.37118 15 13 26.14 -08 40 41.7 657
1580 1989 04 28.42229 18 14 37.23 +63 03 25.5 657
1580 1989 05 04.29972 17 37 09.23 +62 19 21.0 657
1580 1989 05 04.35597 17 36 42.94 +62 18 36.4 657
673 Tabl e Mountain Cbservatory
J. D. Mul hol Il and, CERGA, Avenue Copernic, F-06130 G asse, France
2153 1968 02 03.40608 10 24 36.54 +11 50 45.7 16 673
2153 1968 02 03.49010 10 24 32.97 +11 51 05.1 673

675 Pal omar
J. G bson, QAO Corporation and Jet Propul sion Laboratory, MS 238-332,
Pasadena, CA 91109, U S. A (1)



E. Helin,
CA 91109, U S A (2)
C. Shoenuker,
C. J. van Houten,
The Net herl ands (4)
E. Bowel |, Lowell
Fl agstaff, AZ 86001,
9 =3+6
bservers T. Cehrels (4, L),

(3, S, H R Holt (3, 9,

M kol aj czak (2, S),

Shoemaker (3, S),
Measurers J. Alu (2),

Roman (2), C. S. Shoemnaker

G oeneveld (4), A Wsse
1.5-mreflector + CCD (O,
1964 UP 1989 08 01.30677
1964 UP 1989 08 01. 33646
1968 CC1 1989 07 07.39167
1968 CC1 1989 07 07.42708
1975 ED 1989 07 29. 33960
1975 ED 1989 07 29. 37066
1975 ED 1989 08 01. 30677
1975 ED 1989 08 01. 31406
1975 ED 1989 08 01. 33646
1975 ED 1989 08 01.34478
1979 SK 1989 07 10. 33190
1979 SK 1989 07 10. 36806
1979 SK 1989 08 02. 26042
1979 SK 1989 08 02. 29066
1980 TX3 1989 08 01. 30677
1980 TX3 1989 08 01. 33646
1981 EW7 1978 06 10. 30764
1981 EW7 1978 06 10. 35972
1981 ER27 1979 10 18. 36667
1981 ER27 1979 10 18. 41875
1981 EG28 1989 07 07.29896
1981 EG28 1989 07 07.33299
1981 ES35 1978 10 04. 35799
1981 ET42 1989 07 29. 33960
1981 ET42 1989 07 29. 37066
1981 EX46 1979 12 20. 36250
1981 EX46 1979 12 20. 41458
1983 CE 1989 08 01. 44844
1983 CE 1989 08 02. 44670
1985 JK1 1989 07 06. 35399
1985 JK1 1989 07 06. 38056
1985 JK1 1989 07 10. 36806
1985 JK1 1989 08 02. 26042
1985 JK1 1989 08 02. 29066
1985 Q06 1989 07 06. 35399
1985 Q06 1989 07 06. 38056
1985 Q06 1989 08 02. 26042
1985 Q06 1989 08 02. 29066
1985 RA 1989 07 29. 27569
1985 RA 1989 07 29.30781
1985 R4 1989 08 01. 32882
1985 VE1 1989 07 07.29896
1985 VE1 1989 07 07.33299
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M5 183-501, Jet Propul sion Laboratory, Pasadena,

P.O Box 984, Flagstaff,

Sterrewacht Leiden,

observat ory,

N. G Thomas (6, S)
A Mjia (2), C M

U S A

J.

AZ 86002, U.S. A (3)
Post bus 9513, NL-2300 RA Lei den,

1400 West Mars Hi |l Road,

(6)

G bson (1, O,
C. Kowal
B. Roman (2, S),

J. Gbson (1),

(4)

. n (2
(6, L), A Mjia (2, S5, C
E. M Shoemaker (3, S), C S
K. W Zeigler (6, S
kol aj czak (2),
I

(3), C J. van Houten (4), van Hout en-
1.2-m (L) and 0.46-m (S) Schm dt tel escopes
19 58 15.66 -20 06 36.3 16. 2

19 58 13.94 -20 06 38.5
21 02 56.86 -06 53 06.5 17.2
21 02 55.74 -06 53 02.2
20 30 24.60 -16 09 03.6 16. 8
20 30 22.55 -16 09 09.7
20 27 17.19 -16 17 25.6 16.0
20 27 17.14 -16 17 24.6 16. 8
20 27 15.26 -16 17 28.9
20 27 15.22 -16 17 28.3
19 56 08.73 -21 21 23.3 17.5
19 56 06.48 -21 21 23.4
19 32 44.16 -21 21 23.6 17.6
19 32 42.25 -21 21 25.8
19 59 37.20 -18 11 39.1 17.8
19 59 35.67 -18 11 44.5
16 24 08.13 -19 57 55.3
16 24 04.82 -19 57 47.4
01 46 59.59 +17 44 16.8
01 46 56.19 +17 44 15.0
19 36 32.53 -12 28 33.8 17.8
19 36 30.52 -12 28 37.8
00 55 52.23 +09 43 04.9
20 44 29.56 -19 51 21.1 17.2
20 44 27.72 -19 51 24.7
06 41 13.39 +22 25 58.8
06 41 10.76 +22 26 01.6
23 35 25.41 -14 45 52.8 17. 4
23 35 09.31 -14 54 04.6
19 55 35.59 -20 16 44.8 17.0
19 55 34.12 -20 16 53.0
19 51 58.84 -20 36 18.2 17.0
19 31 27.64 -22 20 05.3 17.0
19 31 26.25 -22 20 16.6
19 48 43.69 -17 31 12.0 17.0
19 48 42.39 -17 31 16.9
19 25 54.75 -19 20 00.1 17.0
19 25 53.63 -19 20 02.5
20 00 16.02 -05 29 10.1 17.2
20 00 14.21 -05 29 25.7
19 57 48.77 -05 53 37.0
19 27 42.80 -19 10 53.2 17.2
19 27 40.85 -19 10 56.2

B.
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M P. C 15 001 1989 SEPT. 15
1063 T-2 1973 09 30.21007 23 59 06.59 +00 47 02.5 4 675
1063 T-2 1973 09 30.27431 23 59 02.87 +00 46 35.1 4 675
1063 T-2 1973 10 04.28958 23 55 25.74 +00 18 48.1 4 675
1063 T-2 1973 10 04. 35208 23 55 22.43 +00 18 25.3 4 675
1063 T-2 1973 10 05.31684 23 54 31.62 +00 11 53.4 4 675
1063 T-2 1973 10 05.37917 23 54 28.17 +00 11 28.6 4 675
1105 T-2 1973 09 19.18611 00 11 16.94 +01 29 23.3 4 675
1105 T-2 1973 09 19.23785 00 11 14.34 +01 29 03.8 4 675
1105 T-2 1973 09 20.22847 00 10 25.87 +01 22 54.4 4 675
1105 T-2 1973 09 24.34688 00 07 01.50 +00 56 52.7 4 675
1105 T-2 1973 09 24.41597 00 06 58.14 +00 56 27.2 4 675
1105 T-2 1973 09 25.24375 00 06 16.86 +00 51 09.8 4 675
1105 T-2 1973 09 25.30729 00 06 13.54 +00 50 47.0 4 675
1105 T-2 * 1973 09 29.25330 00 02 56.55 +00 25 34.1 18.8 4 675
1105 T-2 1973 09 29.31806 00 02 53.23 +00 25 08.7 4 675
1105 T-2 1973 09 30.21007 00 02 09.03 +00 19 31.5 4 675
1105 T-2 1973 09 30.27431 00 02 05.80 +00 19 06.7 4 675
1105 T-2 1973 10 04. 28958 23 58 49.44 -00 06 04.8 4 675
1105 T-2 1973 10 04.35208 23 58 46.35 -00 06 28.3 4 675
1105 T-2 1973 10 05.31684 23 58 00.26 -00 12 21.9 4 675
1105 T-2 1973 10 05.37917 23 57 57.17 -00 12 44.7 4 675
1133 T-2 1973 09 19.18611 00 13 16.81 +02 38 18.6 4 675
1133 T-2 1973 09 19.23785 00 13 14.39 +02 38 04.5 4 675
1133 T-2 1973 09 20.22847 00 12 29.44 +02 32 53.9 4 675
1133 T-2 1973 09 24.34688 00 09 19.79 +02 10 59.1 4 675
1133 T-2 1973 09 24.41597 00 09 16.51 +02 10 36.3 4 675
1133 T-2 1973 09 25.24375 00 08 38.29 +02 06 07.7 4 675
1133 T-2 1973 09 25.30729 00 08 35.22 +02 05 49.6 4 675
1133 T-2 * 1973 09 29.25330 00 05 32.73 +01 44 26.2 17.6 4 675
1133 T-2 1973 09 29.31806 00 05 29.64 +01 44 04.8 4 675
1133 T-2 1973 09 30.21007 00 04 48.74 +01 39 17.4 4 675
1133 T-2 1973 09 30.27431 00 04 45.73 +01 38 56.0 4 675
1133 T-2 1973 10 04.28958 00 01 44.27 +01 17 26.1 4 675
1133 T-2 1973 10 04.35208 00 01 41.31 +01 17 06.7 4 675
1133 T-2 1973 10 05.31684 00 00 58.72 +01 12 03.2 4 675
1133 T-2 1973 10 05.37917 00 00 55.90 +01 11 42.4 4 675
1139 T-2 1973 09 19.18611 00 13 33.59 +02 05 41.3 4 675
1139 T-2 1973 09 19.23785 00 13 31.17 +02 05 17.9 4 675
1139 T-2 1973 09 20.22847 00 12 46.15 +01 57 36.9 4 675
1139 T-2 1973 09 24.34688 00 09 36.86 +01 25 25.5 4 675
1139 T-2 1973 09 24.41597 00 09 33.59 +01 24 54.7 4 675
1139 T-2 1973 09 25.24375 00 08 55.77 +01 18 23.4 4 675
1139 T-2 1973 09 25.30729 00 08 52.68 +01 17 55.3 4 675
1139 T-2 * 1973 09 29.25330 00 05 52.71 +00 47 11.5 18.3 4 675
1139 T-2 1973 09 29.31806 00 05 49.70 +00 46 42.0 4 675
1139 T-2 1973 09 30.21007 00 05 09.68 +00 39 51.3 4 675
1139 T-2 1973 09 30.27431 00 05 06.77 +00 39 23.9 4 675
1139 T-2 1973 10 04.28958 00 02 10.36 +00 09 00.2 4 675
1139 T-2 1973 10 04.35208 00 02 07.54 +00 08 32.7 4 675
1139 T-2 1973 10 05.31684 00 01 26.65 +00 01 29.4 4 675
1139 T-2 1973 10 05.37917 00 01 23.74 +00 01 03.9 4 675
1159 T-2 * 1973 09 29.25330 00 07 09.61 +04 45 46.3 17.5 4 675
1159 T-2 1973 09 29.31806 00 07 06.60 +04 45 06.1 4 675
1159 T-2 1973 09 30.21007 00 06 26.33 +04 35 28.1 4 675
1159 T-2 1973 09 30.27431 00 06 23.32 +04 34 45.9 4 675
1159 T-2 1973 10 04.28958 00 03 24.87 +03 51 18.2 4 675
1159 T-2 1973 10 04.35208 00 03 22.00 +03 50 38.0 4 675
1159 T-2 1973 10 05.31684 00 02 40.23 +03 40 16.0 4 675
1159 T-2 1973 10 05.37917 00 02 37.49 +03 39 35.1 4 675
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1260 T-2 1973 09 20.22847 00 21 09.85 +01 33 51.0 4 675
1260 T-2 1973 09 24.34688 00 17 59.28 +01 01 16.9 4 675
1260 T-2 1973 09 24.38750 00 17 57.25 +01 00 59.3 4 675
1260 T-2 1973 09 24.41597 00 17 55.87 +01 00 44.1 4 675
1260 T-2 1973 09 24.45434 00 17 54.03 +01 00 27.2 4 675
1260 T-2 1973 09 25.24375 00 17 17.27 +00 54 06.1 4 675
1260 T-2 1973 09 25.30729 00 17 14.13 +00 53 38.0 4 675
1260 T-2 * 1973 09 29.25330 00 14 07.68 +00 22 03.6 18.9 4 675
1260 T-2 1973 09 29.31806 00 14 04.54 +00 21 32.1 4 675
1260 T-2 1973 09 30.21007 00 13 22.31 +00 14 25.4 4 675
1260 T-2 1973 09 30.27431 00 13 19.31 +00 13 54.6 4 675
1260 T-2 1973 10 04.28958 00 10 11.12 -00 17 48.4 4 675
1260 T-2 1973 10 04.35208 00 10 08.03 -00 18 17.2 4 675
1260 T-2 1973 10 05.31684 00 09 23.77 -00 25 48.5 4 675
1260 T-2 1973 10 05.37917 00 09 20.86 -00 26 17.3 4 675
1262 T-2 1973 09 19.22500 00 24 53.27 +01 47 22.7 4 675
1262 T-2 1973 09 19.27865 00 24 50.04 +01 47 07.6 4 675
1262 T-2 1973 09 24.34688 00 19 25.67 +01 25 05.2 4 675
1262 T-2 1973 09 24.38750 00 19 22.86 +01 24 53.9 4 675
1262 T-2 1973 09 24.45434 00 19 18.43 +01 24 38.6 4 675
1262 T-2 1973 09 25.28125 00 18 25.22 +01 20 57.9 4 675
1262 T-2 1973 09 25.34601 00 18 20.92 +01 20 43.2 4 675
1262 T-2 * 1973 09 29.25330 00 14 08.72 +01 03 29.1 19.7 4 675
1262 T-2 1973 09 29.31806 00 14 04.60 +01 03 13.8 4 675
1262 T-2 1973 09 30.21007 00 13 07.68 +00 59 22.8 4 675
1262 T-2 1973 09 30.27431 00 13 03.42 +00 59 05.6 4 675
1262 T-2 1973 10 04.28958 00 08 50.62 +00 42 04.3 4 675
1262 T-2 1973 10 04.35208 00 08 46.68 +00 41 48.3 4 675
1262 T-2 1973 10 05.31684 00 07 47.65 +00 37 51.1 4 675
1269 T-2 1973 09 19.18611 00 22 14.91 +03 51 05.2 4 675
1269 T-2 1973 09 19.23785 00 22 12.52 +03 50 49.8 4 675
1269 T-2 1973 09 20.22847 00 21 27.65 +03 46 15.9 4 675
1269 T-2 1973 09 24.34688 00 18 18.22 +03 26 38.8 4 675
1269 T-2 1973 09 24.41597 00 18 14.99 +03 26 18.1 4 675
1269 T-2 1973 09 25.24375 00 17 36.80 +03 22 16.1 4 675
1269 T-2 1973 09 25.30729 00 17 33.61 +03 21 58.1 4 675
1269 T-2 * 1973 09 29.25330 00 14 29.50 +03 02 33.8 18.7 4 675
1269 T-2 1973 09 29.31806 00 14 26.41 +03 02 13.1 4 675
1269 T-2 1973 09 30.21007 00 13 44.91 +02 57 49.3 4 675
1269 T-2 1973 09 30.27431 00 13 41.86 +02 57 30.0 4 675
1269 T-2 1973 10 04.28958 00 10 36.77 +02 37 39.1 4 675
1269 T-2 1973 10 04.35208 00 10 33.77 +02 37 22.4 4 675
1269 T-2 1973 10 05.31684 00 09 50.13 +02 32 37.3 4 675
1269 T-2 1973 10 05.37917 00 09 47.13 +02 32 18.5 4 675
1276 T-2 1973 09 19.18611 00 23 41.91 -00 13 56.7 4 675
1276 T-2 1973 09 19.22500 00 23 39.96 -00 14 09.9 4 675
1276 T-2 1973 09 19.23785 00 23 39.04 -00 14 10.7 4 675
1276 T-2 1973 09 19.26354 00 23 37.83 -00 14 15.6 4 675
1276 T-2 1973 09 19.27865 00 23 37.00 -00 14 25.0 4 675
1276 T-2 1973 09 20.22847 00 22 46.01 -00 18 52.0 4 675
1276 T-2 1973 09 20.27795 00 22 43.57 -00 19 04.9 4 675
1276 T-2 1973 09 20.30278 00 22 42.00 -00 19 13.9 4 675
1276 T-2 1973 09 24.34688 00 18 58.82 -00 38 36.0 4 675
1276 T-2 1973 09 24.37431 00 18 57.35 -00 38 41.4 4 675
1276 T-2 1973 09 24.38750 00 18 56.56 -00 38 47.3 4 675
1276 T-2 1973 09 24.41597 00 18 54.75 -00 38 55.3 4 675
1276 T-2 1973 09 24.44167 00 18 53.41 -00 39 00.3 4 675
1276 T-2 1973 09 24.45434 00 18 52.66 -00 39 05.9 4 675
1276 T-2 1973 09 25.26875 00 18 07.16 -00 43 00.5 4 675
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1276 T-2 1973 09 25.28125 00 18 06.32 -00 43 06.3 4 675
1276 T-2 1973 09 25.30729 00 18 04.78 -00 43 11.6 4 675
1276 T-2 1973 09 25.33299 00 18 03.40 -00 43 19.3 4 675
1276 T-2 1973 09 25.34601 00 18 02.55 -00 43 24.3 4 675
1276 T-2 * 1973 09 29.25330 00 14 20.60 -01 02 07.2 18.0 4 675
1276 T-2 1973 09 29.27986 00 14 18.98 -01 02 12.3 4 675
1276 T-2 1973 09 29.31806 00 14 16.75 -01 02 23.9 4 675
1276 T-2 1973 09 29.34375 00 14 15.17 -01 02 29.8 4 675
1276 T-2 1973 09 30.21007 00 13 26.08 -01 06 36.0 4 675
1276 T-2 1973 09 30.23524 00 13 24.70 -01 06 42.3 4 675
1276 T-2 1973 09 30.27431 00 13 22.27 -01 06 55.3 4 675
1276 T-2 1973 09 30.30174 00 13 20.63 -01 07 01.7 4 675
1276 T-2 1973 10 04.28958 00 09 35.04 -01 25 16.8 4 675
1276 T-2 1973 10 04.31493 00 09 33.61 -01 25 25.9 4 675
1276 T-2 1973 10 04.35208 00 09 31.32 -01 25 34.9 4 675
1276 T-2 1973 10 04.37674 00 09 30.03 -01 25 41.4 4 675
1276 T-2 1973 10 05.31684 00 08 37.67 -01 29 49.7 4 675
1276 T-2 1973 10 05.34167 00 08 36.41 -01 29 56.1 4 675
1276 T-2 1973 10 05.37917 00 08 34.13 -01 30 07.1 4 675
1276 T-2 1973 10 05.40347 00 08 32.83 -01 30 12.1 4 675
1304 T-2 1973 09 19.18611 00 23 56.64 +03 55 55.4 4 675
1304 T-2 1973 09 19.19948 00 23 56.21 +03 55 52.4 4 675
1304 T-2 1973 09 19.23785 00 23 54.35 +03 55 40.7 4 675
1304 T-2 1973 09 19. 25006 00 23 53.93 +03 55 37.5 4 675
1304 T-2 1973 09 20.22847 00 23 12.04 +03 50 55.3 4 675
1304 T-2 1973 09 24.34688 00 20 11.66 +03 30 22.9 4 675
1304 T-2 1973 09 24.36181 00 20 10.98 +03 30 19.1 4 675
1304 T-2 1973 09 24.41597 00 20 08.51 +03 30 01.6 4 675
1304 T-2 1973 09 24.42847 00 20 07.98 +03 29 58.9 4 675
1304 T-2 1973 09 25.24375 00 19 31.88 +03 25 47.6 4 675
1304 T-2 1973 09 25.25642 00 19 31.46 +03 25 43.1 4 675
1304 T-2 1973 09 25.30729 00 19 28.92 +03 25 30.3 4 675
1304 T-2 1973 09 25.32031 00 19 28.50 +03 25 24.8 4 675
1304 T-2 * 1973 09 29.25330 00 16 32.39 +03 05 06.7 17.4 4 675
1304 T-2 1973 09 29.31806 00 16 29.33 +03 04 44.7 4 675
1304 T-2 1973 09 30.21007 00 15 49.51 +03 00 08.0 4 675
1304 T-2 1973 09 30.27431 00 15 46.63 +02 59 48.0 4 675
1304 T-2 1973 10 04.28958 00 12 48.95 +02 38 53.8 4 675
1304 T-2 1973 10 04.35208 00 12 46.08 +02 38 35.0 4 675
1304 T-2 1973 10 05.31684 00 12 04.19 +02 33 37.3 4 675
1304 T-2 1973 10 05.37917 00 12 01.36 +02 33 17.2 4 675
1324 T-2 1973 09 19.22500 00 28 16.78 +00 13 34.4 4 675
1324 T-2 1973 09 19.27865 00 28 13.51 +00 13 22.7 4 675
1324 T-2 1973 09 20.30278 00 27 13.29 +00 09 19.6 4 675
1324 T-2 1973 09 24.38750 00 23 08.58 -00 06 59.8 4 675
1324 T-2 1973 09 24.45434 00 23 04.41 -00 07 15.7 4 675
1324 T-2 1973 09 25.28125 00 22 14.73 -00 10 33.6 4 675
1324 T-2 1973 09 25.34601 00 22 10.61 -00 10 48.9 4 675
1324 T-2 * 1973 09 29.25330 00 18 14.09 -00 26 09.9 17.4 4 675
1324 T-2 1973 09 29.27986 00 18 12.53 -00 26 13.1 4 675
1324 T-2 1973 09 29.29219 00 18 11.77 -00 26 21.2 4 675
1324 T-2 1973 09 29.31806 00 18 10.01 -00 26 24.5 4 675
1324 T-2 1973 09 29.34375 00 18 08.54 -00 26 28.0 4 675
1324 T-2 1973 09 29.35694 00 18 07.65 -00 26 35.8 4 675
1324 T-2 1973 09 30.21007 00 17 16.60 -00 29 50.7 4 675
1324 T-2 1973 09 30.23524 00 17 15.09 -00 29 53.8 4 675
1324 T-2 1973 09 30.27431 00 17 12.66 -00 30 04.6 4 675
1324 T-2 1973 09 30.30174 00 17 10.93 -00 30 08.6 4 675
1324 T-2 1973 10 04.28958 00 13 14.32 -00 44 51.3 4 675
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1324 T-2 1973 10 04.31493 00 13 12.96 -00 44 55.5 4 675
1324 T-2 1973 10 04.35208 00 13 10.64 -00 45 05.3 4 675
1324 T-2 1973 10 04.37674 00 13 09.25 -00 45 10.4 4 675
1324 T-2 1973 10 05.31684 00 12 14.82 -00 48 27.3 4 675
1324 T-2 1973 10 05.34167 00 12 13.40 -00 48 32.0 4 675
1324 T-2 1973 10 05.37917 00 12 11.15 -00 48 40.6 4 675
1324 T-2 1973 10 05.40347 00 12 09.73 -00 48 44.7 4 675
1331 T-2 1973 09 19.19948 00 26 58.49 +05 49 40.7 4 675
1331 T-2 1973 09 19. 25006 00 26 56.02 +05 49 27.2 4 675
1331 T-2 1973 09 20. 26458 00 26 08.14 +05 44 25.8 4 675
1331 T-2 1973 09 24.36181 00 22 49.42 +05 23 28.2 4 675
1331 T-2 1973 09 24.42847 00 22 46.05 +05 23 06.6 4 675
1331 T-2 1973 09 25.25642 00 22 05.49 +05 18 44.0 4 675
1331 T-2 1973 09 25.32031 00 22 02.12 +05 18 23.1 4 675
1331 T-2 * 1973 09 29.25330 00 18 47.31 +04 57 03.0 18.7 4 675
1331 T-2 1973 09 29.31806 00 18 43.93 +04 56 41.7 4 675
1331 T-2 1973 09 30.21007 00 17 59.89 +04 51 46.5 4 675
1331 T-2 1973 09 30.27431 00 17 56.61 +04 51 25.9 4 675
1331 T-2 1973 10 04.28958 00 14 39.85 +04 29 05.4 4 675
1331 T-2 1973 10 04.35208 00 14 36.66 +04 28 46.7 4 675
1331 T-2 1973 10 05.31684 00 13 50.23 +04 23 25.6 4 675
1331 T-2 1973 10 05.37917 00 13 47.21 +04 23 04.3 4 675
1352 T-2 1973 09 19.19948 00 29 17.65 +03 39 09.6 4 675
1352 T-2 1973 09 19.25006 00 29 15.05 +03 38 53.4 4 675
1352 T-2 1973 09 20.26458 00 28 23.10 +03 33 12.5 4 675
1352 T-2 1973 09 24.36181 00 24 48.23 +03 09 36.9 4 675
1352 T-2 1973 09 24.42847 00 24 44.51 +03 09 12.0 4 675
1352 T-2 1973 09 25.25642 00 24 00.79 +03 04 18.2 4 675
1352 T-2 1973 09 25.32031 00 23 57.38 +03 03 55.3 4 675
1352 T-2 * 1973 09 29.25330 00 20 26.14 +02 40 34.7 18.6 4 675
1352 T-2 1973 09 29.26632 00 20 25.45 +02 40 31.3 4 675
1352 T-2 1973 09 29.31806 00 20 22.51 +02 40 12.8 4 675
1352 T-2 1973 09 29.33073 00 20 21.86 +02 40 08.5 4 675
1352 T-2 1973 09 30.21007 00 19 34.84 +02 34 50.9 4 675
1352 T-2 1973 09 30.22257 00 19 34.00 +02 34 46.6 4 675
1352 T-2 1973 09 30.27431 00 19 31.24 +02 34 27.7 4 675
1352 T-2 1973 09 30.28785 00 19 30.55 +02 34 22.9 4 675
1352 T-2 1973 10 04.28958 00 15 56.54 +02 10 32.0 4 675
1352 T-2 1973 10 04.30208 00 15 55.88 +02 10 28.2 4 675
1352 T-2 1973 10 04.35208 00 15 52.99 +02 10 11.3 4 675
1352 T-2 1973 10 04.36476 00 15 52.47 +02 10 06.8 4 675
1352 T-2 1973 10 05.31684 00 15 02.24 +02 04 29.6 4 675
1352 T-2 1973 10 05.37917 00 14 58.83 +02 04 06.9 4 675
1363 T-2 1973 09 19.18611 00 21 06.46 +01 05 35.8 4 675
1363 T-2 1973 09 19.23785 00 21 03.55 +01 05 13.0 4 675
1363 T-2 1973 09 20.22847 00 20 11.49 +00 57 56.9 4 675
1363 T-2 1973 09 24.34688 00 16 31.38 +00 27 29.8 4 675
1363 T-2 1973 09 24.41597 00 16 27.57 +00 26 59.7 4 675
1363 T-2 1973 09 25.30729 00 15 39.99 +00 20 24.3 4 675
1363 T-2 * 1973 09 29.25330 00 12 09.06 -00 08 25.3 18.2 4 675
1363 T-2 1973 09 29.31806 00 12 05.48 -00 08 53.4 4 675
1363 T-2 1973 09 30.21007 00 11 18.70 -00 15 17.7 4 675
1363 T-2 1973 09 30.27431 00 11 15.11 -00 15 45.0 4 675
1363 T-2 1973 10 04.28958 00 07 47.58 -00 43 48.6 4 675
1363 T-2 1973 10 04. 31493 00 07 46.50 -00 43 56.9 4 675
1363 T-2 1973 10 04.35208 00 07 44.31 -00 44 13.4 4 675
1363 T-2 1973 10 04.37674 00 07 43.15 -00 44 21.8 4 675
1363 T-2 1973 10 05.31684 00 06 56.20 -00 50 45.2 4 675
1363 T-2 1973 10 05.34167 00 06 54.90 -00 50 53.2 4 675
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1363 T-2 1973 10 05.37917 00 06 52.88 -00 51 10.7 4 675
1363 T-2 1973 10 05.40347 00 06 51.76 -00 51 18.6 4 675
1493 T-2 1973 09 24.34688 00 20 45.90 +00 02 47.3 4 675
1493 T-2 1973 09 24.41597 00 20 42.63 +00 02 28.7 4 675
1493 T-2 1973 09 24.45434 00 20 41.05 +00 02 17.7 4 675
1493 T-2 1973 09 25.28125 00 20 04.04 -00 01 35.7 4 675
1493 T-2 1973 09 25.30729 00 20 02.78 -00 01 42.3 4 675
1493 T-2 1973 09 25.34601 00 20 01.13 -00 01 53.1 4 675
1493 T-2 * 1973 09 29.25330 00 17 04.59 -00 20 20.3 19.6 4 675
1493 T-2 1973 09 29.31806 00 17 01.68 -00 20 37.0 4 675
1493 T-2 1973 09 30.21007 00 16 21.42 -00 24 48.2 4 675
1493 T-2 1973 09 30.27431 00 16 18.47 -00 25 04.8 4 675
1493 T-2 1973 10 04.28958 00 13 17.32 -00 43 38.8 4 675
1493 T-2 1973 10 04.31493 00 13 16.40 -00 43 41.4 4 675
1493 T-2 1973 10 04.35208 00 13 14.50 -00 43 54.9 4 675
1493 T-2 1973 10 04.37674 00 13 13.58 -00 44 00.3 4 675
1493 T-2 1973 10 05.31684 00 12 31.52 -00 48 15.5 4 675
1493 T-2 1973 10 05.34167 00 12 30.41 -00 48 20.3 4 675
1493 T-2 1973 10 05.37917 00 12 28.70 -00 48 32.3 4 675
1493 T-2 1973 10 05.40347 00 12 27.72 -00 48 39.1 4 675
2001 T-2 1973 09 19.19948 00 27 32.01 +06 58 37.1 4 675
2001 T-2 1973 09 19.25006 00 27 29.44 +06 58 17.5 4 675
2001 T-2 1973 09 20. 26458 00 26 43.47 +06 52 21.9 4 675
2001 T-2 1973 09 24.36181 00 23 31.60 +06 27 15.8 4 675
2001 T-2 1973 09 24.42847 00 23 28.27 +06 26 49.5 4 675
2001 T-2 1973 09 25.25642 00 22 49.11 +06 21 33.1 4 675
2001 T-2 1973 09 25.32031 00 22 45.87 +06 21 08.8 4 675
2001 T-2 1973 09 29.26632 00 19 35.56 +05 55 22.4 4 675
2001 T-2 * 1973 09 29.33073 00 19 32.37 +05 54 54.8 19.4 4 675
2040 T-2 1973 09 19.19948 00 29 12.26 +03 58 57.1 4 675
2040 T-2 1973 09 19.25006 00 29 10.16 +03 58 38.3 4 675
2040 T-2 1973 09 20.26458 00 28 28.15 +03 51 39.7 4 675
2040 T-2 1973 09 24.36181 00 25 34.73 +03 22 56.4 4 675
2040 T-2 1973 09 24.42847 00 25 31.72 +03 22 26.8 4 675
2040 T-2 1973 09 25.25642 00 24 56.37 +03 16 30.7 4 675
2040 T-2 1973 09 25.32031 00 24 53.63 +03 16 03.2 4 675
2040 T-2 1973 09 29.26632 00 22 02.22 +02 47 41.8 4 675
2040 T-2 * 1973 09 29.33073 00 21 59.30 +02 47 14.3 19.1 4 675
2040 T-2 1973 09 30.22257 00 21 20.64 +02 40 46.5 4 675
2040 T-2 1973 09 30.28785 00 21 17.68 +02 40 18.2 4 675
2040 T-2 1973 10 04.30208 00 18 23.90 +02 11 23.5 4 675
2040 T-2 1973 10 04.36476 00 18 21.21 +02 10 57.4 4 675
2040 T-2 1973 10 05.32917 00 17 39.99 +02 04 01.6 4 675
2040 T-2 1973 10 05.39132 00 17 37.35 +02 03 35.4 4 675
2045 T-2 1973 09 19.19948 00 32 23.76 +03 47 37.2 4 675
2045 T-2 1973 09 19.25006 00 32 20.75 +03 47 33.8 4 675
2045 T-2 1973 09 20.26458 00 31 21.61 +03 46 19.9 4 675
2045 T-2 1973 09 24.36181 00 27 18.71 +03 40 47.9 4 675
2045 T-2 1973 09 24.42847 00 27 14.63 +03 40 42.5 4 675
2045 T-2 1973 09 25.25642 00 26 25.34 +03 39 27.3 4 675
2045 T-2 1973 09 25.32031 00 26 21.39 +03 39 22.6 4 675
2045 T-2 1973 09 29.26632 00 22 23.82 +03 33 23.4 4 675
2045 T-2 * 1973 09 29.33073 00 22 19.78 +03 33 17.4 17.4 4 675
2045 T-2 1973 09 30.22257 00 21 26.44 +03 31 51.8 4 675
2045 T-2 1973 09 30.28785 00 21 22.40 +03 31 44.9 4 675
2045 T-2 1973 10 04.30208 00 17 23.54 +03 25 24.3 4 675
2045 T-2 1973 10 04.36476 00 17 19.73 +03 25 19.7 4 675
2045 T-2 1973 10 05.31684 00 16 24.24 +03 23 47.5 4 675
2045 T-2 1973 10 05.32917 00 16 23.42 +03 23 46.7 4 675
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3088 T-2 1973 10 05.34167 23 58 04.01 -05 25 59.6 4 675
3088 T-2 1973 10 05.40347 23 58 01.12 -05 26 12.1 4 675
3129 T-2 1973 09 19.21250 00 14 34.71 -04 29 20.6 4 675
3129 T-2 1973 09 19.26354 00 14 32.06 -04 30 02.2 4 675
3129 T-2 1973 09 20.27795 00 13 43.12 -04 43 14.6 4 675
3129 T-2 1973 09 24.37431 00 10 23.69 -05 35 35.9 4 675
3129 T-2 1973 09 24.44167 00 10 20.31 -05 36 27.5 4 675
3129 T-2 1973 09 25.26875 00 09 40.74 -05 46 45.7 4 675
3129 T-2 1973 09 25.33299 00 09 37.50 -05 47 34.0 4 675
3129 T-2 1973 09 29.27986 00 06 28.31 -06 35 08.4 4 675
3129 T-2 1973 09 29.34375 00 06 25.15 -06 35 53.3 4 675
3129 T-2 1973 09 30.23524 00 05 43.61 -06 46 14.0 4 675
3129 T-2 * 1973 09 30.30174 00 05 40.41 -06 46 59.5 17.3 4 675
3212 T-2 1973 09 19.18611 00 21 13.46 -00 44 59.3 4 675
3212 T-2 1973 09 19.21250 00 21 12.39 -00 45 14.6 4 675
3212 T-2 1973 09 19.23785 00 21 11.17 -00 45 29.5 4 675
3212 T-2 1973 09 19.26354 00 21 10.11 -00 45 43.4 4 675
3212 T-2 1973 09 20.22847 00 20 28.48 -00 54 53.6 4 675
3212 T-2 1973 09 20.27795 00 20 26.37 -00 55 23.5 4 675
3212 T-2 1973 09 24.37431 00 17 23.59 -01 34 34.7 4 675
3212 T-2 1973 09 24.44167 00 17 20.36 -01 35 13.0 4 675
3212 T-2 1973 09 25.26875 00 16 43.24 -01 43 09.1 4 675
3212 T-2 1973 09 25.33299 00 16 40.20 -01 43 47.5 4 675
3212 T-2 1973 09 29.27986 00 13 39.54 -02 21 11.7 4 675
3212 T-2 1973 09 29.34375 00 13 36.40 -02 21 48.1 4 675
3212 T-2 1973 09 30.23524 00 12 55.99 -02 30 06.5 4 675
3212 T-2 * 1973 09 30.30174 00 12 52.76 -02 30 44.1 18.4 4 675
3212 T-2 1973 10 04.31493 00 09 52.43 -03 07 12.3 4 675
3212 T-2 1973 10 04.37674 00 09 49.54 -03 07 45.6 4 675
3212 T-2 1973 10 05.34167 00 09 07.28 -03 16 13.8 4 675
3212 T-2 1973 10 05.40347 00 09 04.45 -03 16 46.0 4 675
3233 T-2 1973 09 19.21250 00 22 27.08 -05 13 57.9 4 675
3233 T-2 1973 09 19.26354 00 22 24.87 -05 14 16.7 4 675
3233 T-2 1973 09 20.27795 00 21 43.33 -05 20 34.1 4 675
3233 T-2 1973 09 24.37431 00 18 50.89 -05 45 28.7 4 675
3233 T-2 1973 09 24.44167 00 18 47.88 -05 45 53.0 4 675
3233 T-2 1973 09 25.26875 00 18 13.05 -05 50 52.2 4 675
3233 T-2 1973 09 25.33299 00 18 10.22 -05 51 15.8 4 675
3233 T-2 1973 09 29.27986 00 15 20.99 -06 14 16.0 4 675
3233 T-2 1973 09 29.34375 00 15 18.16 -06 14 38.9 4 675
3233 T-2 1973 09 30.23524 00 14 40.23 -06 19 42.1 4 675
3233 T-2 * 1973 09 30.30174 00 14 37.22 -06 20 05.7 16.8 4 675
3233 T-2 1973 10 04.31493 00 11 46.90 -06 41 55.1 4 675
3233 T-2 1973 10 04.37674 00 11 44.25 -06 42 15.3 4 675
3233 T-2 1973 10 05.34167 00 11 03.80 -06 47 15.3 4 675
3233 T-2 1973 10 05.40347 00 11 01.23 -06 47 34.7 4 675
3262 T-2 1973 09 19.22500 00 27 32.43 -02 11 42.5 4 675
3262 T-2 1973 09 19.27865 00 27 29.01 -02 11 56.9 4 675
3262 T-2 1973 09 20.30278 00 26 27.36 -02 16 14.2 4 675
3262 T-2 1973 09 24.38750 00 22 18.02 -02 32 56.6 4 675
3262 T-2 1973 09 24.45434 00 22 13.63 -02 33 11.9 4 675
3262 T-2 1973 09 25.26875 00 21 24.26 -02 36 26.7 4 675
3262 T-2 1973 09 25.28125 00 21 23.44 -02 36 29.2 4 675
3262 T-2 1973 09 25.33299 00 21 20.09 -02 36 41.6 4 675
3262 T-2 1973 09 25.34601 00 21 19.31 -02 36 43.8 4 675
3262 T-2 1973 09 29.27986 00 17 20.40 -02 51 26.9 4 675
3262 T-2 1973 09 29.34375 00 17 16.32 -02 51 39.1 4 675
3262 T-2 1973 09 30.23524 00 16 23.37 -02 54 47.4 4 675
3262 T-2 * 1973 09 30.30174 00 16 19.25 -02 55 00.2 16.6 4 675
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3262 T-2 1973 10 04.31493 00 12 26.66 -03 07 37.5 4 675
3262 T-2 1973 10 04.37674 00 12 22.98 -03 07 48.4 4 675
3262 T-2 1973 10 05.34167 00 11 29.28 -03 10 29.5 4 675
3262 T-2 1973 10 05.40347 00 11 25.73 -03 10 39.5 4 675
3282 T-2 1973 09 19.22500 00 28 56.28 -02 29 14.8 4 675
3282 T-2 1973 09 19.27865 00 28 53.18 -02 29 29.9 4 675
3282 T-2 1973 09 20.30278 00 27 56.15 -02 33 24.9 4 675
3282 T-2 1973 09 24.38750 00 24 03.48 -02 48 57.6 4 675
3282 T-2 1973 09 24.45434 00 23 59.53 -02 49 12.2 4 675
3282 T-2 1973 09 25.28125 00 23 12.10 -02 52 18.1 4 675
3282 T-2 1973 09 25.34601 00 23 08.28 -02 52 31.4 4 675
3282 T-2 1973 09 29.27986 00 19 20.32 -03 06 39.9 4 675
3282 T-2 1973 09 29.29219 00 19 19.73 -03 06 43.5 4 675
3282 T-2 1973 09 29.34375 00 19 16.47 -03 06 54.1 4 675
3282 T-2 1973 09 29.35694 00 19 15.82 -03 06 58.0 4 675
3282 T-2 1973 09 30.23524 00 18 25.26 -03 09 57.0 4 675
3282 T-2 1973 09 30.24826 00 18 24.49 -03 09 58.1 4 675
3282 T-2 * 1973 09 30.30174 00 18 21.36 -03 10 11.8 19.0 4 675
3282 T-2 1973 09 30.31476 00 18 20.49 -03 10 11.9 4 675
3282 T-2 1973 10 04.31493 00 14 32.51 -03 22 59.2 4 675
3282 T-2 1973 10 04.32708 00 14 31.67 -03 22 59.1 4 675
3282 T-2 1973 10 04.37674 00 14 28.84 -03 23 10.8 4 675
3282 T-2 1973 10 04.38889 00 14 28.17 -03 23 09.6 4 675
3282 T-2 1973 10 05.34167 00 13 35.08 -03 26 01.0 4 675
3282 T-2 1973 10 05.40347 00 13 31.49 -03 26 12.4 4 675
4068 T-2 1973 09 19.22500 00 31 20.74 -01 24 42.4 4 675
4068 T-2 1973 09 19.27865 00 31 18.14 -01 24 56.3 4 675
4068 T-2 1973 09 20.30278 00 30 28.48 -01 29 37.9 4 675
4068 T-2 1973 09 24.38750 00 27 05.49 -01 48 24.5 4 675
4068 T-2 1973 09 24.45434 00 27 01.95 -01 48 41.2 4 675
4068 T-2 1973 09 25.28125 00 26 20.56 -01 52 31.5 4 675
4068 T-2 1973 09 25.34601 00 26 17.06 -01 52 47.5 4 675
4068 T-2 * 1973 09 29.29219 00 22 54.67 -02 10 33.8 19.6 4 675
4068 T-2 1973 09 29.35694 00 22 51.17 -02 10 53.2 4 675
4068 T-2 1973 09 30.24826 00 22 05.63 -02 14 48.3 4 675
4068 T-2 1973 09 30.31476 00 22 01.95 -02 15 05.5 4 675
4068 T-2 1973 10 04.32708 00 18 36.40 -02 32 09.3 4 675
4068 T-2 1973 10 04.38889 00 18 33.17 -02 32 23.9 4 675
4068 T-2 1973 10 05.35382 00 17 44.47 -02 36 20.2 4 675
4068 T-2 1973 10 05.41597 00 17 41.15 -02 36 35.6 4 675
4129 T-2 1973 09 19.22500 00 37 36.97 -00 01 41.2 4 675
4129 T-2 1973 09 19.27865 00 37 33.74 -00 01 55.0 4 675
4129 T-2 1973 09 20.30278 00 36 34.01 -00 06 30.2 4 675
4129 T-2 1973 09 24.38750 00 32 30.52 -00 24 56.6 4 675
4129 T-2 1973 09 24.45434 00 32 26.44 -00 25 15.3 4 675
4129 T-2 1973 09 25.28125 00 31 36.66 -00 28 59.8 4 675
4129 T-2 1973 09 25.34601 00 31 32.67 -00 29 16.5 4 675
4129 T-2 * 1973 09 29.29219 00 27 32.06 -00 46 55.1 18.5 4 675
4129 T-2 1973 09 29.35694 00 27 27.94 -00 47 13.1 4 675
4129 T-2 1973 09 30.24826 00 26 33.67 -00 51 04.8 4 675
4129 T-2 1973 09 30.31476 00 26 29.50 -00 51 22.1 4 675
4129 T-2 1973 10 04.32708 00 22 25.92 -01 08 19.6 4 675
4129 T-2 1973 10 04.38889 00 22 22.15 -01 08 34.2 4 675
4129 T-2 1973 10 05.35382 00 21 24.51 -01 12 30.7 4 675
4129 T-2 1973 10 05.41597 00 21 20.66 -01 12 45.4 4 675
4239 T-2 1973 09 19.22500 00 46 04.68 +00 13 36.9 4 675
4239 T-2 1973 09 19.27865 00 46 01.50 +00 13 22.4 4 675
4239 T-2 1973 09 20.30278 00 45 02.28 +00 08 37.5 4 675
4239 T-2 1973 09 24.38750 00 40 59.07 -00 10 32.1 4 675
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675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



M P. C

1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973

15 019

09
09
09
09
10
10
10
10
04
04
08
08
08
08
08
08
07
07
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
07
07
07
07
07
07
07
07
08
08
09
09
09
09
09
09
09
09
09
09
09
10
10
09
09
09

29.
29.
30.
30.
04.
04.
05.
05.
03.
03.
01.
01.
01.
. 33646
. 30677
. 33646
. 39167
. 42708
. 22500
. 27865
. 30278
. 38750
. 45434
. 28125
. 34601
. 29219
. 35694
. 24826
. 31476
. 32708
. 38889
. 35382
. 41597
. 35399
. 38056
. 33190
. 36806
. 23438
. 30469
. 33960
. 37066
. 30677
. 33646
. 22500
. 27865
. 30278
. 38750
. 45434
. 28125
. 34601
. 29219
. 35694
. 24826
. 31476
. 32708
. 38889
. 22500
. 27865
. 30278

27986
34375
23524
30174
31493
37674
34167
40347
35313
38056
30677
33646
30677
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1989 SEPT. 15

14.

15.

16.

8

2

5
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675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



1533
1533
1533
1533
1618
1618
1618
1618
1618
1618
1618
1618
1618
1618
1618
1618
1618
1618
1618
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1669
1691
1691
1691
1691
1691
1691
1691
1691
1691
1691
1691
1691
1691
1691
1691

M P. C

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973

15 020

09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
10
10
10
10
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10

. 38750
. 45434
. 28125
. 34601
. 21250
. 26354
. 27795
. 37431
. 44167
. 26875
. 33299
. 27986
. 34375
. 23524
. 30174
. 31493
. 37674
. 34167
. 40347
. 18611
. 23785
. 22847
. 34688
. 41597
. 24375
. 26875
. 30729
. 33299
. 25330
. 27986
. 31806
. 34375
. 21007
. 23524
. 27431
. 30174
. 28958
. 31493
. 35208
. 37674
. 31684
. 34167
. 37917
. 40347
. 18611
. 23785
. 22847
. 34688
. 41597
. 24375
. 30729
. 25330
. 31806
. 21007
. 27431
. 28958
. 35208
. 31684
. 37917

00
00
00
00
00
00
00
00
00
00
00
23

23
23
23
23
23
23
00
00
00
00
00
00
00
00
23
23

23
23
23
23
23
23
23
23
23
23
23
23
23
23
00
00

00
00
00
00
00
00
00
00
00
00
00
00
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1989 SEPT. 15

15.

15.

16.

15.

9

9

2

2
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675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



1729
1729
1729
1729
1729
1729
1729
1729
1729
1729
1729
1729
1729
1729
1729
1729
1729
1755
1755
1755
1755
1798
1798
1798
1798
1798
1798
1798
1798
1798
1798
1798
1798
1798
1798
1835
1835
1912
1912
1936
1936
1936
1936
1936
1936
1936
1936
1962
1962
1976
1976
2009
2009
2009
2009
2009
2009
2009
2009

M P. C

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973

15 021

09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
07
07
07
07
07
07
09
09
09
09
09
09
09
09
09
09
10
10
10
10
08
08
08
08
07
07
07
07
07
07
07
07
08
08
07
07
09
09
09
09
09
09
09
09

19.
19.
20.
24.
24.
25.
25.
29.
29.
30.
30.
04.
04.
05.
05.
29.
29.
07.
07.
09.
09.
19.
20.
24.
. 45434
25.
. 34601
. 29219
. 35694
. 24826
. 31476
. 32708
. 38889
. 35382
. 41597
. 30677
. 33646
. 26042
. 29066
. 39167
. 42708
. 41024
. 41858
. 45087
. 45799
. 35053
. 38698
. 26042
. 29066
. 33960
. 37066
. 21250
. 22500
. 26354
. 27865
. 27795
. 30278
. 37431
. 38750

18611
23785
22847
34688
41597
24375
30729
25330
31806
21007
27431
28958
35208
31684
37917
18993
23038
30729
34167
28333
32760
22500
30278
38750

28125

.55
.90
. 98
. 05
.47
.90
.13
.01
.73
.03
.42
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15. 4
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675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



2009
2009
2009
2009
2009
2009
2009
2009
2009
2009
2009
2009
2009
2009
2009
2009
2091
2091
2091
2091
2165
2244
2244
2248
2248
2273
2273
2273
2273
2273
2273
2273
2273
2273
2273
2273
2273
2273
2273
2273
2273
2273
2273
2273
2361
2361
2361
2361
2361
2361
2361
2361
2361
2361
2361
2361
2361
2361
2361

M P. C

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973

15 022

09
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
07
07
08
08
08
07
07
08
08
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
10
10
10
10
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09

24.
24.
25.
25.
25.
25.
29.
29.
29.
29.
30.
30.
04.
04.
05.
05.
06.
06.
02.
02.
01.
10.
10.
01.
01.
19.
19.
20.
24.
24.
25.
25.
29.
29.
30.
30.
04.
04.
04.
04.
05.
05.
05.
05.
19.
19.
20.
24.
. 38750
. 42847
. 45434
. 25642
. 28125
. 32031
. 34601
. 26632
. 29219
. 33073
. 35694

44167
45434
26875
28125
33299
34601
27986
29219
34375
35694
23524
30174
31493
37674
34167
40347
35399
38056
26042
29066
30677
33190
36806
30677
33646
19948
25006
26458
36181
42847
25642
32031
26632
33073
22257
28785
30208
32708
36476
38889
32917
35382
39132
41597
19948
25006
26458
36181

00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
19
19
19
19
20
20
20
20
20
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00

+01
+01
+01
+01
+01
+01
+01
+01
+01
+01
+01
+01
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1989 SEPT. 15

16. 4

17.

17.

2

1
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675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



M P. C

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1989
1989
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1989
1989
1973

15 023

09
09
09
09
10
10
10
10
10
10
10
10
08
08
08
08
09
09
09
09
10
10
10
10
07
07
07
07
07
07
07
08
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
08
08
09

30.
30.
30.
30.
04.
04.
04.
04.
05.
05.
05.
05.
02.
02.
01.
01.
29.
29.
30.
30.
04.
04.
05.
05.
08.
08.
08.
10.
10.
. 31580
. 34774
. 31406
. 28125
. 30000
. 36771
. 37865
. 29826
. 30885
. 36441
. 37500
. 28368
. 29444
. 34931
. 36024
. 28628
. 29688
. 35313
. 36372
. 37622
. 38698
. 43611
. 44705
. 37274
. 38542
. 43872
. 44878
. 30677
. 33646
. 18611

22257
24826
28785
31476
30208
32708
36476
38889
32917
35382
39132
41597
26042
29066
31406
34478
29219
35694
24826
31476
32708
38889
35382
41597
41024
41858
45799
35053
38698
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1989 SEPT. 15

16.

17.

2

7

PrOCORADPEDPRERDIMEIDDIDDIDDIDDIDDIDBIADMDIMDMRDNOOOOCOOOCOOCOORAPMEARMRARMDRMPNOOCOORRADMEADMDIDIDIADIDIDDS

675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



2501
2501
2501
2501
2501
2501
2501
2501
2501
2501
2501
2504
2504
2504
2504
2504
2504
2504
2504
2507
2507
2531
2531
2591
2591
2598
2598
2598
2598
2613
2613
2613
2613
2628
2628
2643
2643
2643
2675
2675
2689
2689
2689
2689
2689
2689
2689
2689
2689
2689
2689
2689
2689
2689
2689
2700
2700
2700
2700

M P. C

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1973
1973
1973
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989

15 024

09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
08
08
03
03
08
08
07
07
07
07
07
07
07
07
07
07
09
09
09
07
07
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
07
07
07
07

. 21250
. 23785
. 26354
. 22847
. 27795
. 34688
. 37431
. 41597
. 44167
. 26875
. 33299
. 26632
. 33073
. 22257
. 28785
. 30208
. 36476
. 32917
. 39132
. 30677
. 33646
. 27483
. 30781
. 30677
. 33646
. 41024
. 45087
. 35053
. 38698
. 39167
. 42708
. 41858
. 45799
. 33960
. 37066
. 21458
. 47986
. 35903
. 18993
. 23038
. 19948
. 25006
. 26458
. 36181
. 42847
. 25642
. 32031
. 26632
. 33073
. 22257
. 28785
. 30208
. 36476
. 32917
. 39132
. 33976
. 36146
. 26788
. 29410

-00
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1989 SEPT. 15

17.0

16. 6

17.2

16.5

NNNNEREAEDRMBRDMIMDMDIDIMIDMDIMDMDINDNOORARDPRNOOOOOOOOOOOOOOOORMMRAMIARMIIAMIMDIMDIDIADIMDIDIDIDIDIDDS

675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



2753
2753
2753
2753
2753
2753
2753
2753
2753
2753
2753
2753
2753
2753
2753
2763
2763
2788
2788
2804
2804
2808
2808
2808
2808
2808
2808
2808
2928
2928
2928
2928
2928
2928
2928
2928
2928
2928
2928
2928
2928
2928
2928
2932
2932
2932
2932
2932
2932
2932
2932
2932
2932
2932
2932
2932
2932
2932
3030

M P. C

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989

15 025

09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
07
07
03
03
07
07
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
07

19.
19.
20.
24.
24.
25.
25.
29.
29.
30.
30.
04.
04.
05.
05.
29.
29.
07.
09.
06.
06.
19.
20.
20.
24.
24.
25.
25.
19.
20.
20.
24.
24.
25.
25.
29.
29.
30.
30.
04.
04.
05.
05.
19.
19.
20.
24.
24.
25.
25.
29.
29.
30.
30.
04.
04.
05.
05.
10.

19948
25006
26458
36181
42847
25642
32031
26632
33073
22257
28785
30208
36476
32917
39132
18993
23038
27487
18706
35399
38056
29705
21458
29253
40035
47986
29375
35903
29705
21458
29253
40035
47986
29375
35903
24062
30486
19722
35295
27708
33906
36632
42847
18611
23785
22847
34688
41597
24375
30729
25330
31806
21007
27431
28958
35208
31684
37917
33190

00
00
00
00
00
00
00
00
00
00
00
00

00
00
15
15
08
08
19
19
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
19
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1989 SEPT. 15

16. 6

17.7

17.3

16. 7

16. 8
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675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



3030
3037
3037
3037
3047
3047
3047
3047
3047
3047
3047
3047
3059
3059
3059
3059
3113
3113
3126
3132
3132
3132
3132
3140
3140
3148
3148
3207
3207
3207
3207
3207
3207
3207
3207
3207
3207
3207
3207
3207
3207
3207
3207
3207
3282
3282
3282
3282
3282
3282
3282
3282
3282
3282
3282
3282
3282
3282
3282

M P. C

1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973

15 026

07
07
07
07
09
09
09
09
10
10
10
10
07
07
08
08
08
08
07
07
07
07
07
03
03
07
07
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
10
10
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09

10.
06.
11.
11.
29.
29.
30.
30.
04.
04.
05.
05.
29.
29.
01.
01.
01.
01.
07.
06.
06.
10.
10.
29.
29.
10.
10.
19.
19.
20.
24.
24.
25.
25.
29.
29.
30.
30.
04.
04.
05.
05.
05.
05.
19.
19.
20.
24.
. 37431
. 41597
. 44167
. 24375
. 26875
. 30729
. 33299
. 25330
. 27986
. 31806
. 34375

36806
20955
29861
36997
26632
33073
22257
28785
30208
36476
32917
39132
33960
37066
31406
34478
31406
34478
34167
35399
38056
33190
36806
27483
30781
33190
36806
19948
25006
26458
36181
42847
25642
32031
26632
33073
22257
28785
30208
36476
32917
35382
39132
41597
18611
23785
22847
34688
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16.

16.

16.

9
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9
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675
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675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



3282
3282
3282
3282
3282
3282
3282
3282
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3300
3300
3334
3334
3377
3377
3431
3497
3497
3497
3497
3497
3497
3497
3497
3497
3497
3497
3497
3497
3527
3527
3548
3548
3548
3548
3548
3548
3548
3598
3598
3601
3601
3601
3601
3601
3601
3601
3601
3601

M P. C

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1973
1973
1973
1973
1973
1973
1973
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973

15 027

09
09
09
09
10
10
10
10
09
09
09
09
09
09
09
10
10
10
10
03
03
07
07
07
07
07
09
09
09
09
09
09
09
09
09
10
10
10
10
07
07
09
09
09
09
09
10
10
07
07
09
09
09
09
09
09
09
09
09

30.
30.
30.
30.
04.
04.
05.
05.
19.
24.
25.
29.
29.
30.
30.
04.
04.
05.
05.
29.
29.
10.
10.
10.
10.
29.
19.
19.
20.
24.
24.
25.
25.
29.
29.
04.
04.
05.
05.
07.
07.
19.
24.
25.
29.
30.
04.
05.
29.
29.
19.
19.
19.
19.
19.
19.
20.
20.
20.

21007
23524
27431
30174
31493
37674
34167
40347
19948
42847
25642
26632
29219
22257
24826
30208
32708
32917
35382
27483
30781
33190
36806
33190
36806
33960
21250
26354
27795
37431
44167
26875
33299
27986
34375
31493
37674
34167
40347
39167
42708
27865
38750
28125
29219
31476
32708
35382
33960
37066
18611
21250
22500
23785
26354
27865
22847
27795
30278

. 60
.04
.84

.89
_ 40

. 70
.75
. 36
.78
.18
. 03
.51
.98
.79
.08
.90

. 87
. 58
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16.

16.

9

9
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675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3601
3631
3631
3631
3631
3754
3754
3754
3754
3754
3754
3812
3859
3859
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864
3864

M P. C

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973

15 028

09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
07
07
07
07
07
07
07
07
08
08
07
07
07
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10

. 34688
. 37431
. 38750
. 41597
. 44167
. 45434
. 24375
. 26875
. 28125
. 30729
. 33299
. 34601
. 27986
. 34375
. 23524
. 30174
. 31493
. 37674
. 34167
. 40347
. 30729
. 34167
. 28333
. 32760
. 35399
. 38056
. 33190
. 36806
. 26042
. 29066
. 20955
. 33960
. 37066
. 18611
. 21250
. 23785
. 26354
. 22847
. 27795
. 34688
. 37431
. 41597
. 44167
. 24375
. 26875
. 30729
. 33299
. 25330
. 27986
. 31806
. 34375
. 21007
. 23524
. 27431
. 30174
. 28958
. 31493
. 35208
. 37674

00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
19
19
19
19
19

19
19
19

16
20
20
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
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17.

16.

6
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675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



3864
3864
3864
3864
3873
3873
3873
3880
3880
3915
3915
3915
3915
3915
3915
3915
3915
3915
3915
3915
3915
3915
3915
3915
3950
3950
3950
3950
3950
3950
3950
3952
3952
3952
3952
3952
3952
3952
3952
3952
3952
3952
3952
3952
3952
3952
3953
3953
4007
4007
4007
4007
4007
4007
4007
4007
4007
4007
4007

M P. C

1973
1973
1973
1973
1989
1989
1989
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1989
1989
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973

15 029

10
10
10
10
08
08
08
07
07
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
10
10
10
10
07
07
09
09
09
09
09
09
09
09
09
09
09

05.
05.
. 37917
. 40347
. 43819
. 45677
. 41875
. 29896
. 33299
. 22500
. 27865
. 30278
. 38750
. 45434
. 28125
. 34601
. 29219
. 35694
. 24826
. 31476
. 32708
. 38889
. 35382
. 41597
. 29705
. 21458
. 29253
. 40035
. 47986
. 29375
. 35903
. 18611
. 23785
. 22847
. 34688
. 41597
. 24375
. 30729
. 25330
. 31806
. 21007
. 27431
. 28958
. 35208
. 31684
. 37917
. 33190
. 36806
. 18611
. 21250
. 23785
. 26354
. 22847
. 27795
. 34688
. 37431
. 41597
. 44167
. 24375

31684
34167
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16.

15.

17.

17.

7

9

9
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675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675



M P. C 15 030

4007 1973 09 25.26875 00 05 49.62 -00
4007 1973 09 25.30729 00 05 48.38 -00
4007 1973 09 25.33299 00 05 47.56 -00
4007 1973 09 29.25330 00 03 44.02 -00
4007 1973 09 29.27986 00 03 43.16 -00
4007 1973 09 29.31806 00 03 41.87 -00
4007 1973 09 29.34375 00 03 41.19 -00
4007 1973 09 30.21007 00 03 13.96 -00
4007 1973 09 30.23524 00 03 13.18 -00
4007 1973 09 30.27431 00 03 11.95 -00
4007 1973 09 30.30174 00 03 11.03 -00
4007 1973 10 04.28958 00 01 07.37 -00
4007 1973 10 04.31493 00 01 06.64 -00
4007 1973 10 04.35208 00 01 05.45 -00
4007 1973 10 04.37674 00 01 04.71 -00
4007 1973 10 05.31684 00 00 35.99 -01
4007 1973 10 05.34167 00 00 35.34 -01
4007 1973 10 05.37917 00 00 34.02 -01
4007 1973 10 05.40347 00 00 33.33 -01
4009 1989 07 10.33190 19 41 03.12 -23
4009 1989 07 10.36806 19 41 01.13 -23
4051 1989 03 07.19063 08 00 03.49 +18
4051 1989 03 08.15729 07 59 50.45 +18
4068 1973 09 19.27865 00 32 32.05 +00
4068 1973 09 24.38750 00 30 20.75 -00
4068 1973 09 25.28125 00 29 57.67 -00
4068 1973 09 29.29219 00 28 12.01 -00
4068 1973 09 30.24826 00 27 46.74 -00
4068 1973 10 04.32708 00 25 58.75 -00
4068 1973 10 05.35382 00 25 31.70 -01
4108 1989 08 01.30677 20 25 14.24 -17
4110 1989 06 30.25017 16 26 02.76 -18
4110 1989 06 30.27934 16 26 01.60 -18
4110 1989 07 03.23594 16 24 37.32 -18
4110 1989 07 03.26476 16 24 36.56 -18
4132 1989 07 01.24132 16 37 48.82 +10
4132 1989 07 01.26389 16 37 48.05 +10
4138 1973 09 19.19948 00 27 10.30 +04
4138 1973 09 24.36181 00 24 42.58 +03
4138 1973 09 25.25642 00 24 16.80 +03
4138 1973 09 29.26632 00 22 19.55 +03
4138 1973 09 30.22257 00 21 51.63 +03
4138 1973 10 04.30208 00 19 52.51 +03
4138 1973 10 05.32917 00 19 22.78 +03
4160 1989 07 03.26476 16 29 41.76 -13

688 Lowel | (bservatory, Anderson Mesa Station

E. Bowell, Lowell Qbservatory, 1400 West Mars
Fl agstaff, AZ 86001, U. S A

bserver K. W Zeigler

0. 33- m phot ographi c tel escope

1981 RV4 1988 08 10.34722 23 32 45.63 +01
1981 RV4 1988 08 10.41178 23 32 44.69 +01
1988 PK4 * 1988 08 10.34722 23 30 13.61 +05
1988 PK4 1988 08 10.41178 23 30 12.43 +05
200 1988 08 10.34722 23 45 45.42 +02
200 1988 08 10.41178 23 45 43.97 +02

611 1988 08 10.34722 23 46 08.20 +06

Hill

RPOIORORPNNRFRPWOWNONWOOOUINOIOUIRUINFRPOORNONNWOIOINARERNRFRORLN

Road,

ocobhoOoNOO D>

1989 SEPT. 15

18.0

18

17.4

16. 5

17. 2

17.0
17.0

NARRDMEDMDEINDNNDNNDNOSADMLADMADMDIMNOVWLWOORMRARAEADMDADRAIADRMDDIADIDIADDIDDDIDDS

675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675

688
688
688
688
688
688
688



611

929

929
1469
1469
1503
1503
2276
2276
2474
2474
2934
3427
3427
3453
3453
3932
3932
3949
3949

M P. C

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

801 Gak Ri dge
R E. MCrosky,
60 Garden Street,
Observers R E
1.5-mrefl ector

AC
1964
1978
1978
1978
1979
1979
1980
1980
1980
1980
1982
1982
1985
1985
1985
1985
1986
1986
1988
1988
1989
4016
6092
6092
6092
243
243
243
4129
4130
4133

UP

SY6
SY6
SY6

1989
1985
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1986
1989
1989
1989
1989
1989
1989
1989
1989
1989

15 031

08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

41178
34722
41178
34722
41178
34722
41178
34722
41178
34722
41178
34722
34722
41178
34722
41178
34722
41178
34722
41178

+06
+03
+03
+06
+06
+06
+06
+01
+01
+08
+08
+05
+01
+01
+03
+03
+07
+07
+03
+03

OPLPWOOPRPONNNOOOUINWNWOR©O©

1989 SEPT. 15

Har var d- Smi t hsoni an Center for Astrophysics,

Canbridge, MA 02138, U. S A
McCrosky, C.-Y. Shao, D. Wang
07 31.19426 19 59 19.01 -20
06 22.17511 17 11 09.98 -16
07 10.17839 19 18 42.16 -12
08 01.14373 18 59 08.80 -13
07 10.21880 20 00 51.82 -16
07 31.17033 19 41 49.19 -19
07 30.31500 21 48 23.80 +07
07 31.23563 21 47 52.58 +07
06 30.30311 20 39 43.45 +00
07 29.19429 20 17 56.27 +01
07 29.21341 21 15 11.96 -14
07 30.26191 21 14 32.76 -14
07 03.30636 21 38 15.16 +22
07 31.25798 21 31 57.98 +33
07 10.24196 20 15 51.87 -03
08 01.21338 19 57 54.25 -05
07 31.29073 21 52 47.04 +18
08 06.17089 21 45 59.47 +20
07 31.21150 20 03 42.81 -11
08 01.08440 20 02 57.55 -11
08 06.10498 17 18 31.09 +11
02 06.37282 10 49 19.15 +08
07 03.27545 20 08 28.48 -01
07 30.18315 19 45 59.24 -03
08 01.19036 19 44 24.67 -03
06 29.12112 16 30 44.19 -23
07 31.09532 16 21 34.34 -22
08 02.07353 16 21 49.08 -22
07 01.16152 16 46 36.90 -17
07 09.09638 14 56 53.90 -04
08 06.23948 22 20 33.60 -09

N~NWONOWOOINNNOPR,ONFRPWORONPRAWUOIOIFR, 0O NWOOL

688
688
688
688
688
688
688
688
688
688
688
688
688
688
688
688
688
688
688
688

801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801



M P. C

807 Cerro Tololo
California Institute of Technol ogy,
+23 37 08.

R. Coker,

1989 AQQ *

1989 A
1989 AQ9
1989 A

1989
1989
1989
1989

808 El Leoncito
J. G Sanguin

AR- 5413 Chi nbas, San Juan, Argentina
Observers M R Cesco, C. E Lopez, H S
J. E. Torres, J. A Vicentela
9 1988 05 17.10437 13 54 05.04
9 1988 05 17.12791 13 54 03.97
15 1988 06 14.06981 14 43 57.99
15 1988 06 14.09059 14 43 57.25
19 1988 06 13.99679 12 04 25.24
19 1988 06 14.02030 12 04 25.92
27 1988 05 18.14942 14 16 40.95
27 1988 05 18.17020 14 16 39.89
31 1986 05 11.19903 15 07 13.80
31 1986 05 11.22881 15 07 11.95
41 1987 10 22.27477 03 30 03.57
41 1987 10 22.29590 03 30 02.67
46 1988 03 14.16207 10 32 11.59
46 1988 03 14.20016 10 32 09.63
46 1988 04 08.02733 10 17 40.68
46 1988 04 08.06473 10 17 39.95
46 1988 04 10.00074 10 17 05.18
46 1988 04 10.03191 10 17 04.65
46 1988 04 14.02757 10 16 09.60
46 1988 04 14.04834 10 16 09.31
61 1987 04 02.08699 10 58 23.08
61 1987 04 02.12508 10 58 21.51
70 1984 07 29.07619 18 49 29.40
70 1984 07 29.11082 18 49 27.78
70 1988 05 21.23265 16 11 03.17
70 1988 05 21.25065 16 11 01.89
71 1988 05 17.00602 11 10 30.30
71 1988 05 17.04342 11 10 30.91
184 1988 08 14.24849 22 31 47.20
184 1988 08 14.27691 22 31 46.03
186 1987 03 27.26577 13 45 32.86
186 1987 03 27.30802 13 45 30. 34
242 1981 11 19.12921 02 37 55.28
242 1981 11 19.16730 02 37 53.50
329 1982 06 19.04830 15 39 01.97
329 1982 06 19.08536 15 39 00.76
329 1982 06 22.07059 15 37 37.99
329 1982 06 22.10660 15 37 36.98
378 1984 06 06.14403 16 25 51.37
378 1984 06 06.17035 16 25 49.94
405 1988 12 09.16658 04 21 23.03
405 1988 12 09.20813 04 21 20.42
409 1988 04 14.08539 11 23 31.49
409 1988 04 14.10686 11 23 30.90
426 1984 05 05.13999 14 12 03.62
426 1984 05 05.16630 14 12 01.86
449 1988 08 14.18963 21 05 14.51

15 032

01 04. 28576
01 04. 31354
01 05. 25984
01 05.29109

Fel i x Aguil ar

08 47 35.84
08 47 34.69
08 46 52.85
08 46 51.58

(bservat ory,

1989 SEPT. 15

Pasadena, CA 91125, U. S. A

+23 37 18
+23 45 37
+23 45 49

Benavi dez

Lopez,

-07
- 07
-29
-29
-00
-00
-11
-11
-32
-32
+02
+02
+08
+08
+09
+09
+09

07
07
59
59
46
46
37

H.

3 16.0
.4
.9
. 8

8175 (Ceste),
Mra, J. G Sanguin,

OINNNNONOINNWNWONNNWNUOIWOOONPAWNORROONOUIAFRPONNOWRORLRPMOPRMW

807
807
807
807

808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808



449
550
550
552
552
583
583
704
704
704
704
704

710
710
723
723
763
763
172

804
804
804
804
813
813
830
830
830
830
830
830
836
836
879
879
882
882
882
882
893
893
911
911
926
926
937
1006
1006
1007
1007
1047
1047
1050
1050
1065
1065
1167

M P. C

1988
1986
1986
1988
1988
1984
1984
1988
1988
1988
1988
1988
1988
1984
1984
1988
1988
1986
1986
1988
1988
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1981
1981
1988
1988
1987
1987
1987
1987
1982
1982
1984
1984
1983
1983
1982
1984
1984
1988
1988
1984
1984
1987
1987
1984
1984
1988

15 033

08

. 21906
. 99345
. 03361
. 16804
. 20440
. 10365
. 15420
. 13768
. 15984
. 09755
. 13287
. 05417
. 09694
. 14403
. 17035
. 14334
. 16412
. 19483
. 22461
. 13606
. 17069
. 16270
. 16270
. 20495
. 20495
. 19601
. 22441
. 16207
. 20016
. 02733
. 06473
. 00074
. 03191
. 12921
. 16730
. 09525
. 13057
. 16270
. 16270
. 20495
. 20495
. 07059
. 10660
. 10365
. 15420
. 10813
. 14345
. 21184
. 15037
. 18846
. 12391
. 15161
. 20511
. 23628
. 15066
. 18321
. 06241
. 09046
. 24210
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808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808



1167
1167
1167
1184
1184
1200
1250
1254
1254
1266
1266
1315
1321
1321
1372
1372
1384
1404
1404
1436
1436
1467
1467
1470
1470
1470
1470
1556
1556
1556
1556
1607
1607
1607
1607
1642
1642
1685
1685
1685
1685
1701
1701
1704
1704
1727
1727
1817
1817
1817
1817
1817
1817
1867
1867
1892
1949
1949
1949

M P. C

1988
1988
1988
1986
1986
1982
1982
1987
1987
1983
1983
1982
1984
1984
1988
1988
1982
1984
1984
1983
1983
1988
1988
1988
1988
1988
1988
1982
1982
1982
1982
1982
1982
1982
1982
1986
1986
1986
1986
1986
1986
1988
1988
1988
1988
1984
1984
1983
1983
1983
1983
1983
1983
1983
1983
1985
1988
1988
1988

15 034

. 26149
. 19601
. 22441
. 19903
. 22881
. 21184
. 21184
. 08699
. 12508
. 06058
. 09660
. 21184
. 11940
. 14988
. 99632
. 04061
. 16584
. 10365
. 15420
. 18219
. 22444
. 14334
. 16412
. 19162
. 21933
. 18963
. 21906
. 10848
. 14622
. 14872
. 19789
. 10848
. 14622
. 14872
. 19789
. 99345
. 03361
. 09960
. 13492
. 11096
. 14212
. 16889
. 19659
. 03953
. 07139
. 05613
. 09491
. 22037
. 25707
. 23222
. 26408
. 10786
. 13764
. 08801
. 13025
. 17487
. 09461
. 11776
. 14961

AR OUICOCOOUIOR,ONRFRPORPRWNOWOUIWOOOR,RORANUUIRPNORWUIOROOOWOOUIANNNRPRAROUIWRL,BROOOIFRLAE
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808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808
808



1977
1977
1978
1978
2035
2035
2104
2104
2106
2106
2120
2120
2120
2120
2138
2138
2189
2189
2203
2203
2203
2203
2248
2248
2284
2284
2284
2284
2309
2309
2309
2309
2311
2311
2363
2363
2399
2399
2424
2424
2430
2430
2548
2567
2567
2567
2567
2567
2567
2609
2609
2645
2645
2645
2645
2645
2645
2679
2679

M P. C

1987
1987
1988
1988
1981
1981
1983
1983
1984
1984
1982
1982
1982
1982
1983
1983
1983
1983
1984
1984
1984
1984
1984
1984
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1983
1983
1988
1988
1986
1986
1984
1984
1988
1984
1984
1984
1984
1984
1984
1987
1987
1986
1986
1986
1986
1986
1986
1988
1988
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04
04
12
12
10
10
03
03
07

01.
01.
11.
11.
26.
26.
13.
13.
29.
29.
17.
17.
19.
19.
07.
07.
02.
02.
26.
26.
01.
01.
. 23243
. 26568
. 19143
. 22952
. 16239
. 19771
. 28411
. 30143
. 27708
. 30478
. 16889
. 19659
. 18219
. 22444
. 24849
. 27619
. 19483
. 22461
. 26384
. 30539
. 13833
. 23243
. 26568
. 17865
. 22021
. 18730
. 21570
. 08699
. 12508
. 17508
. 21318
. 20237
. 20237
. 23700
. 23700
. 12391
. 15161

15066
18321
16804
20440
23734
26919
08801
13025
14475
18769
10848
14622
14872
19789
13006
17161
22178
25225
23243
26568
17865
22021
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808
808
808
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808
808
808
808
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M P. C 15 036 1989 SEPT. 15

2691 1988 10 06.04283 22 01 13.90 -09 25 15.4 808
2691 1988 10 06.06638 22 01 13.62 -09 25 15.5 808
2765 1987 04 01.15066 12 36 14.22 -13 31 53.2 808
2765 1987 04 01.18321 12 36 12.36 -13 31 50.9 808
2928 1988 09 11.08339 20 51 24.85 -14 49 33.0 808
2928 1988 09 11.10278 20 51 24.32 -14 49 32.2 808
2986 1988 08 12.19162 21 03 26.64 -20 55 22.9 808
2986 1988 08 12.21933 21 03 25.34 -20 55 29.7 808
2986 1988 08 14.18963 21 01 52.33 -21 01 43.3 808
2986 1988 08 14.21906 21 01 50.86 -21 01 48.3 808
3036 1987 03 30.26312 14 42 46.64 -22 08 18.0 808
3036 1987 03 30.30606 14 42 45.21 -22 08 28.7 808
3042 1988 04 16.12391 12 37 11.15 -08 33 40.1 808
3042 1988 04 16.15161 12 37 09.57 -08 33 25.8 808
3046 1988 10 17.24203 02 38 12.59 +02 50 19.5 808
3046 1988 10 17.28012 02 38 14.00 +02 50 44.1 808
3116 1988 11 10.16889 02 33 09.05 +07 54 31.9 808
3116 1988 11 10.19659 02 33 07.22 +07 54 32.5 808
3161 1987 04 01.07760 11 49 18.59 -05 21 57.6 808
3161 1987 04 01.11222 11 49 16.24 -05 21 59.2 808
3233 1986 05 10.19483 15 14 17.92 -23 41 29.8 808
3233 1986 05 10.22461 15 14 15.84 -23 41 23.5 808
3266 1986 11 03.13712 01 54 45.84 -44 04 35.2 808
3266 1986 11 03.16482 01 54 43.87 -44 04 14.8 808
3311 1988 03 14.16207 10 34 22.31 +09 09 30.4 808
3311 1988 03 14.20016 10 34 20.44 +09 09 41.9 808
3401 1988 08 08.13052 20 10 57.01 -31 10 46.9 808
3401 1988 08 08.16515 20 10 54.12 -31 10 35.6 808
3453 1987 03 30.16270 12 24 29.77 -10 43 11.4 808
3453 1987 03 30.16270 12 24 29.92 -10 43 18.0 808
3453 1987 03 30.20495 12 24 27.40 -10 42 59.1 808
3453 1987 03 30.20495 12 24 27.42 -10 43 05.3 808
3477 1986 05 13.24205 15 51 01.10 -10 30 11.7 808
3477 1986 05 13.26975 15 50 59.53 -10 30 01.2 808
3477 1986 05 31.14581 15 34 56.04 -08 48 54.0 808
3477 1986 05 31.18390 15 34 53.96 -08 48 44.1 808
3551 1983 11 07.27619 04 55 18.45 -18 13 48.8 808
3551 1983 11 07.32328 04 55 17.33 -18 13 33.7 808
3551 1983 12 02.13763 04 42 14.86 -12 59 01.6 808
3551 1983 12 02.17572 04 42 13.19 -12 58 19.8 808
3648 1987 03 27.26577 13 39 21.24 -13 06 11.4 808
3648 1987 03 27.30802 13 39 19.41 -13 05 50.3 808
3751 1987 02 05.26794 10 59 11.35 -11 40 45.0 808
3751 1987 02 05.32057 10 59 09.61 -11 40 49.0 808
3998 1984 09 27.18730 22 11 33.92 -15 23 21.5 808
3998 1984 09 27.21570 22 11 32.53 -15 23 20.0 808
4039 1986 05 10.19483 15 09 42.78 -23 48 45.2 808
4039 1986 05 10.22461 15 09 40.87 -23 48 38.7 808
4113 1986 05 31.14581 15 40 14.23 -08 25 01.7 808
4113 1986 05 31.18390 15 40 11.93 -08 25 02.4 808
809 European Sout hern CObservatory
H. Debehogne, Cbservatoire Royal de Bel gi que, Avenue Crculaire 3, B-1180
Brussels, Bel gium (3)
M Ceffert, Cbservatorium Hoher List, D 5568 Daun, Federal Republic of
Germany (7)
H. W Duerbeck, Astronom sches Institut, Universitat Miunster, D 4400

Munst er, Federal Republic of Germany (8)

observers H. Bohnhardt, H Debehogne, H W Duerbeck, G Pizarro, O Pizarro
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. 16250
. 33368
. 33993
. 34618
. 10833
. 11632
. 12430
. 22118
. 22604
. 23090
. 31805
. 32361
. 32917
. 31493
. 32118
. 32743
. 29965
. 30590
. 31215
. 27048
. 27535
. 28021
. 33993
. 34618
. 19132
. 19757
. 20382
. 25035
. 25660
. 26284
. 18924
. 19549
. 20173
. 25174
. 25799
. 32326
. 32951
. 33576
. 29097
. 29652
. 30208
. 28576
. 29201
. 29826
. 21910
. 22535
. 23159
. 18715
. 19201
. 19687
. 33993
. 34618
. 19132
. 19757
. 20382
. 05174

23

46

56.
57.
30.
29.
29.
40.
40.

R @Gl as,
62 +00
66 +00
01 -12
78 -12
54 -12
57 -13
27 -13

.97 -13

.83 -09

.60 -09

.36 -09

.17 -09

.91 -09

.67 -09

.34 -01

.02 -01

.66 -01

.22 -02

.87 -02

.52 -02

.95 -02

.70 -02

.45 -02

.50 -08

.20 -08

.55 -08

.27 -08

.97 -08

.63 -09

.35 -09

.03 -09

.01 -20

.70 -20

.37 -20

.04 -20

.77 -20

.27 -06

.00 -06

.72 -06

.35 -06

.11 -06

.87 -06

.76 -06

.49 -06

.22 -06

.09 -06

.82 -06

.57 -06

.68 -07

.49 -07

.30 -07

.57 -07

.29 -07

.08 -07

.77 -07

.47  -07

.88 -07
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54.
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. 05798
. 06424
. 25035
. 25660
. 26284
. 24340
. 24965
. 25590
. 21180
. 21736
. 22292
. 20799
. 21424
. 22049
. 12257
. 12882
. 13507
. 21632
. 22257
. 22882
. 16354
. 16979
. 17604
. 25868
. 26493
. 27118
. 99896
. 00521
. 01146
. 99687
. 00312
. 00938
. 17743
. 18368
. 18993
. 99791
. 00625
. 01458
. 99861
. 00694
. 01527
. 07812
. 08437
. 09062
. 99062
. 00798
. 02534
. 22951
. 23576
. 24201
. 10521
. 11146
11771
. 20034
. 20660
. 21284
. 06007
. 06632
. 07257
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16.
16.
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10.
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10.
. 18403
. 19514
. 20625
. 20451
. 21111
. 21771
. 08715
. 09201
. 09687
. 22118
. 22743
. 23368
. 06632
. 07257
. 07882
. 32812
. 33437
. 34062
. 21944
. 22604
. 23229
. 26632
. 27257
. 27882
. 16944
. 17500
. 14792
. 15486
. 16539
. 17153
. 08750
. 09352
. 09010
. 09653
. 03304
. 03889
. 02801
. 03588
. 31146
. 31771
. 32396
. 32396
. 33854
. 34687
. 23680
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. 24791
. 20521
. 21007
. 21493
. 01215
. 01840
. 02465
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. 02951
. 19757
. 20382
. 21007
. 13715
. 14340
. 14965
. 00000
. 00833
. 01667
. 33993
. 34618
. 19132
. 19757
. 20382
. 25035
. 25660
. 26284
. 19548
. 20173
. 20799
. 15243
. 15729
. 16215
. 18924
. 19549
. 20173
. 06354
. 06979
. 07604
. 34618
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. 35868
. 33993
. 34618
. 19132
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. 32951
. 33576
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. 28576
. 29201
. 29826
. 19548
. 20173
. 20799
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. 22535
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. 21180
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. 26493
. 27118
. 32396
. 33854
. 34687
. 23680
. 24236
. 24791
. 20521
. 21007
. 21493
. 23368
. 23993
. 24618
. 25590
. 26215
. 26840
. 26910
. 27535
. 28160
. 29140
. 28109
. 26325
. 29449
. 35521
. 36146
. 36771
. 38576
. 39201
. 37049
. 37674
. 38299
. 37187
. 37812
. 38437
. 28160
. 28646
. 29132
. 32674
. 33298
. 05174
. 05798
. 06424
. 32326
. 32951
. 33576
. 28576
. 29201
. 29826
. 21910
. 22535
. 23159
. 21180
. 21736
. 22292
. 18715
. 19201
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. 37812
. 38437
. 30069
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. 31180
. 03472
. 04028
. 04583
. 99896
. 00521
. 01146
. 99687
. 00312
. 00938
. 17743
. 18368
. 18993
. 99791
. 00625
. 01458
. 99861
. 00694
. 01527
. 07812
. 08437
. 09062
. 99062
. 00798
. 02534
. 23368
. 23993
. 24618
. 25590
. 26215
. 26840
. 26910
. 27535
. 28160
. 22118
. 22604
. 23090
. 20503
. 33543
. 28108
. 33576
. 26817
. 35069
. 24693
. 35256
. 21505
. 34919
. 28368

.22
.99
. 75
.22
.91
.59
. 96
. 65

.21
.95
.69
.59
.32
. 06
. 28
.02
. 76
. 67
.51
. 28
. 86
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2057
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2057
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2057
2057
2057
2057
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2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2207
2339
2339
2339
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09
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09
09
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09
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09
09
09
09
09
09
09
09
09

06.
06.
10.
10.
10.
08.
08.
08.
10.
10.
10.
17.
17.
17.
18.
18.
18.
20.
20.
20.
02.
02.
02.
05.
05.
05.
06.
06.
06.
07.
. 36146
. 36771
. 28229
. 28889
. 29549
. 22326
. 22951
. 23576
. 19548
. 20173
. 20799
. 31910
. 32569
. 33229
. 19028
. 19618
. 20208
. 16354
. 17048
. 17743
. 01284
. 01771
. 02257
. 15243
. 15729
. 16215
. 35451
. 36076
. 36701

28993
29618
06354
06979
07604
35104
35729
36354
37187
37812
38437
33437
34062
34687
07847
08403
08958
05486
06041
06597
12674
13299
13923
26562
27187
27812
24479
25104
25729
35521
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1988
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1988
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1988
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09
09
09
09
09
09
09
09
09
09
09
09
09
09
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09
09
08
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09
09
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09
09
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09
09

16.
16.
16.
17.
17.
17.
18.
18.
18.
07.
07.
07.
08.
08.
08.
11.
11.
11.
31.
31.
31.
01.
02.
02.
05.
05.
05.
07.
08.
08.
09.
10.
10.
03.
03.
04.
04.
05.
05.
06.
06.
07.
07.
08.
08.
09.
09.
12.
. 31771
. 32396
. 26562
. 27187
. 27812
. 34271
. 34896
. 35521
. 31076
. 31701
. 32326

34271
34896
35521
31076
31701
32326
05521
06111
06701
20799
21424
22049
12257
12882
13507
21632
22257
22882
08715
09201
09687
99618
00243
00868
19062
19688
20312
99896
00521
01146
99826
00451
01076
31424
33171
28576
34965
20503
33543
28108
33576
26817
35069
24693
35256
21505
34919
31146
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09

18.
18.
18.
19.
19.
19.
04.
05.
05.
06.
07.
07.
09.
. 18368
. 18993
. 99791
. 00625
. 01458
. 99861
. 00694
. 01527
. 07812
. 08437
. 09062
. 99062
. 00798
. 02534
. 31146
. 31771
. 32396
. 26562
. 27187
. 27812
. 32396
. 33854
. 34687
. 23680
. 24236
. 24791
. 20521
. 21007
. 21493
. 07257
. 07882
. 08507
. 22292
. 23125
. 23958
. 14757
. 15451
. 16215
. 19965
. 20590
. 21215
. 16944
. 17500
. 14792
. 15486
. 16539

05521
06111
06701
31805
32361
32917
99896
00521
01146
99687
00312
00938
17743

.73
.48
. 20

.53
. 40
. 48

.21
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05.
06.
06.
07.
07.
08.
08.
09.
09.
16.
16.
16.
18.
18.
18.
03.
03.
03.
05.
05.
05.
07.
07.
. 01979
. 02604
. 03229
. 15660
. 16458
. 17257
. 03507
. 04896
. 06285
. 25035
. 25660
. 26285
. 35104
. 35729
. 36354
. 37187
. 37812
. 38437
. 07847
. 08403
. 08958
. 05486
. 06041
. 06597
. 16944
. 17500
. 14792
. 15486
. 16539
. 17153
. 08750
. 09352
. 09010
. 09653
. 03304
. 03889

17153
08750
09352
09010
09653
03304
03889
02801
03588
34271
34896
35521
05521
06111
06701
14201
14826
15451
16493
17118
17743
06146
06771
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35
35
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37
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39
40
40
53
53
53
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02
56
56
56
07
07
07
20
20
39
39
39
19
19
19

28
28
35
35
35
02
02
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03
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33
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33
33
32
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30
29
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09
09
09
09
09
09
09

09.
09.
07.
07.
07.
09.
09.
09.
10.
10.
10.
11.
11.
11.
. 10173
. 10798
. 11423
. 12187
. 12812
. 13437
. 22187
. 22847
. 23507
. 15660
. 16493
. 17257
. 03229
. 03750
. 04271
. 03507
. 04896
. 06285
. 31146
.31771
. 32396
. 26562
. 27187
. 27812
. 32396
. 33854
. 34687
. 23680
. 24236
. 24791
. 20521
. 21007
. 21493
. 34271
. 34896
. 35521
. 31076
. 31701
. 32326
. 05521
. 06111
. 06701
. 31805
. 32361
. 32917

02801
03588
04062
04687
05312
05174
05798
06424
03993
04618
05243
19271
19896
20521

. 54

.84
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05.
05.
05.
09.
09.
09.
09.
09.
09.
07.
07.
07.
08.
. 12882
. 13507
. 21632
. 22257
. 22882
. 16354
. 16979
. 17604
. 25868
. 26493
. 27118
. 33160
. 33646
. 34132
. 35798
. 36423
. 37048
. 11840
. 12465
. 13090
. 03646
. 04271
. 04896
. 14549
. 15174
. 15799
. 02604
. 03229
. 03854
. 06979
. 07604
. 08229
. 11840
. 12465
. 13090
. 35104
. 35729
. 36354
. 37187
. 37812
. 38437
. 07847
. 08403
. 08958
. 05486
. 06041

28993
29618
30243
23368
23993
24618
25590
26215
26840
20799
21424
22049
12257
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20.
07.
. 27257
. 21562
. 22187
. 22813
. 23646
. 24271
. 24896
. 22118
. 22604
. 23090
. 20799
. 21424
. 22049
. 12257
. 12882
. 13507
. 21632
. 22257
. 22882
. 16354
. 16979
. 17604
. 33160
. 33646
. 34132
. 35798
. 36423
. 37048
. 29340
. 29965
. 30590
. 99896
. 00521
. 01146
. 99687
. 00312
. 00938
. 17743
. 18368
. 18993
. 99791
. 00625
. 01458
. 99861
. 00694
. 01527
. 07812
. 08437
. 09062
. 99062
. 00798
. 02534
. 15035
. 15660
. 16285
. 33160
. 33646

06597
26632
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4054
4054
4054
4054
4054
4054
4054
4116
4116

886 Susono
T. Furut a,

1988
1988
1988
1988
1988
1988
1988
1989
1989

17-2

15 051

09
09
09
09
09
09
09
04
04

M t sui

bservers M Aki yans,
Measurer T. Furuta

1989 PD *
1989 PD

1989 08 04.

975 Val enci a

A. Lopez,

. 34132
. 35798
. 36423
. 37048
. 29340
. 29965
. 30590
. 29140
. 28109

. 45
.53
.22
. 93
.59
.30
.01
. 86
.42

ke, Kagiya, Tokai
T. Furuta

56354 21 49 56.71
1989 08 04.58021 21 49 55.49

E- 46010 Val enci a, Spain

bservers A. Lopez G

0.25-m f/ 15 refractor

SACC

DO WWWWWWWWWWWWWWWWNNNNNN

1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987

07
07
07
07

01.
01.
01.
01.
01.
01.
10.
10.
10.
10.
10.
10.
10.
14.
14.
14.
16.
16.
16.
16.
16.
16.
08.
08.
08.
08.
08.
. 86076
. 86354
. 84862
. 85108
. 85377
. 86153
. 86434
. 86691
. 87220

J. A

90322
90594
90929
91297
91578
91838
79939
80286
80668
81466
81802
82300
82740
79672
79991
80315
79716
80098
80495
80995
81346
81716
84508
84797
85061
85417
85668

Observatori o Astrononi co

Lopez

15 30
15 30
15 30

de

+03
+04

-13 21 16.
-13 21 02.

30
33
33
33
39
39
39
57
52

477, Japan

~NWOIOOFR,NEF

Val enci a, Avda.

Lopez M

+24
+24
+24
+24
+24
+24
-13
-13
-13
-13
-13
-13
-13
-13
-13
-13
-13
-13
-13
-13
-13
-13
-19
-19
-19
-19
-19
-19
-19
-20
-20
-20
-20
-20
-20
-20

36
36
36
36
36
36
24
24

15.
13.
12.
11.
08.
05.
38.
38.
39.
39.
38.
38.
38.
30.
30.
30.
52.
51.
51.
50.
50.
50.
46.
48.
50.
51.
53.
53.
54.
02.
03.
04.
07.
09.
10.
11.
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Bl asco | banez 13,
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886
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975
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975
975
975
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975
975
975
975
975
975
975
975

975
975
975
975
975
975
975
975
975
975
975
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6 1987 09 15.87495 19 11 17.51 -20 01 13.7
6 1987 09 15.87808 19 11 17.60 -20 01 14.6
7 1987 09 08.87156 19 08 53.34 -16 30 37.3
7 1987 09 08.87407 19 08 53.28 -16 30 36.1
7 1987 09 08.87761 19 08 53.38 -16 30 36.7
7 1987 09 08.88053 19 08 53.38 -16 30 35.9
7 1987 09 15.88826 19 10 24.79 -16 33 21.2
7 1987 09 15.89113 19 10 24.89 -16 33 21.5
7 1987 09 15.89362 19 10 24.93 -16 33 22.0
7 1987 09 15.89718 19 10 25.05 -16 33 22.0
7 1987 09 15.89969 19 10 25.15 -16 33 22.6
7 1987 09 15.90209 19 10 25.08 -16 33 21.4
7 1987 09 17.86146 19 11 07.36 -16 33 46.0
7 1987 09 17.86499 19 11 07.49 -16 33 47.4
7 1987 09 17.86788 19 11 07.44 -16 33 47.8
39 1987 11 10.83800 23 34 27.75 -11 17 35.5
39 1987 11 10.84192 23 34 27.77 -11 17 35.8
39 1987 11 10.84707 23 34 27.87 -11 17 36.5
39 1987 11 10.85167 23 34 27.93 -11 17 35.3
39 1987 11 14.81582 23 35 30.13 -11 12 45.0
39 1987 11 14.82048 23 35 30.24 -11 12 45.2
39 1987 11 14.82601 23 35 30.25 -11 12 45.4
39 1987 11 14.83075 23 35 30.41 -11 12 44.0
40 1987 11 14.84441 01 50 33.05 +04 45 26.0
40 1987 11 14.84869 01 50 32.79 +04 45 25.2
532 1987 07 01.88325 13 05 14.87 +11 54 39.4
532 1987 07 01.88672 13 05 15.10 +11 54 37.5
532 1987 07 01.89063 13 05 15.26 +11 54 32.5
532 1987 07 01.89413 13 05 15.52 +11 54 29.4
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ORBI TAL ELEMENTS.

D.

»w B> AX Om m 0O

Orbital el ements have been conputed by the follow ng contributors:

D. Balam Dept. of Physics and Astronony, University of Victoria,
Victoria, BC VBW2Y2, Canada

M Bardwel |, Harvard-Sm thsonian Center for Astrophysics, 60 Garden
Street, Canbridge, MA 02138, U S. A (B)

Bowel |, Lowel | Qobservatory, 1400 West Mars Hi |l Road, Flagstaff,

AZ 86001, U.S. A (B

N. Bowman, 7240 Cave Road, Route 2, Bainbridge, OH 45612, U S A (D)
W E. Geen, Harvard-Smthsonian Center for Astrophysics, 60 Garden
Street, Canbridge, MA 02138, U S. A (Q

| chi kawa, 45 Shironae Kam wada-cho, Ckazaki-shi, Aichi, 444-02 Japan
Kobayashi, 1717-2 Shinmo-Koi zum , QO zum -machi, Ora-gun,

Gunna- ken, 370-05 Japan

Lowe, 4939 Vantage Crescent N.W, Calgary, Al berta T3A 1X6, Canada (a)
G Marsden, Harvard-Sm thsonian Center for Astrophysics, 60 Garden
Street, Canbridge, MA 02138, U S A

Nakano, Harvard-Sm thsonian Center for Astrophysics, 60 Garden Street,
Canbridge, MA 02138, U S. A (N

The nane of the orbit conputer is shown on the line giving T for a

comet and Epoch for a displayed mnor-planet orbit; for many of the mnor
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pl anets (O-C) residuals are shown in full (in R A and Decl.); observations
are identified by date and observatory code, X referring to an approxi mate
and Y to a semaccurate position. For displayed mnor planets "ld." shows
those involved in establishing the identifications (generally with the prin-
cipal contributors first), "k" indicating key identifications and "d" (only)
double (or multiple) designations; no identifier is shown if only the orbit
conmputer is involved and the results were not previously published. J-P

I ndicates that only the perturbations by the outer planets were considered,
and a and n are then related by a gravitational constant augnented by the
masses of the inner planets. For the one-opposition orbits, equinox 1950.0
I's used, and the colums headed Arc and O show the tinme span in days
covered by the observations and the nunber of observations utilized in the
conmputation (0 = 10 or nore). In the note colum N, D neans that there
are double (or nultiple) designations, E neans that the value of the eccen-
tricity was assunmed, F neans both; the double designations are |listed at
the end; the codes for the orbit conputers (colum C) are as |isted above.

Comet Okazaki - Levy- Rudenko (1989r)

T 1989 Nov. 11.82554 ET Mar sden

q 0.6405967 (1950. 0) P Q
Peri. 150. 66302 -0. 07234184 -0. 03976998
Node  274. 73512 +0. 60208021 +0. 79486509

e 1.0 Incl.  90.04449 +0. 79515161 -0. 60548149

From 23 observati ons 1989 Aug. 24-Sept. 4.

One- opposi tion mnor planets

Pl anet H Epoch M Peri. Node Incl. e a Arc ONC
1986 TB5 11.0 861017 234.04 140.41 34.25 2.95 0.3555 2.9049 10 6 D a
1988 PP1 16.1 880807 13.23 344.01 314.93 6.73 0.3107 2.2279 4 7 Db
1989 FW 12.5 890315 315.95 117.32 109.07 12.68 0.1201 2.6541 5 6 M
1989 B8 13.5 890404 268.73 199.62 104.33 4.60 0.2220 2.9111 34 G
1989 GC8 15.5 890404 299.38 175.30 97.64 3.97 0.2076 2.3222 34 G
1989 GD8 16.5 890404 348.99 69.96 138.52 4.22 0.2412 2.5223 34 G
1989 GE8 15.5 890404 2.67 61.29 125.46 4.29 0.0801 2.1894 34 G
1989 GF8 14.0 890404 24.04 84.95 71.82 4.67 0.1579 2.5683 11 6 N
1989 GH8 15.5 890404 53.95 40.08 88.74 3.81 0.0740 2.3929 34 G
1989 (J8 14.0 890404 216.53 293.59 45.28 8.59 0.1037 2.6179 34 G
1989 K8 13.5 890404 286.84 160.37 111.79 4.35 0.0822 2.6843 34 G
1989 G.8 15.0 890404 100.74 19.60 58.95 6.72 0.0935 2.2369 34 G
1989 GvB 13.0 890404 194.67 319.29 41.14 9.81 0.2878 2.6520 3 4 E G
1989 KB 13.0 890623 315.97 240.89 79.59 23.11 0.2425 2.3485 59 0 B
1989 LW 13.5 890623 334.62 90.38 223.54 21.62 0.2748 2.3766 61 7 B
1989 NE 13.0 890713 5.83 149.22 139.40 15.84 0.1608 2.5851 28 0O B
1989 NX 13.0 890713 346.79 184.66 133.42 26.79 0.2442 2.2938 35 0 M
1989 NE1 13.5 890802 2.79 258.41 37.84 12.73 0.2547 2.5665 58 5 M
1989 NH1 15.0 890713 351.39 183.86 119.93 5.81 0.2023 2.1786 27 8 E
1989 NK1 13.2 890713 299.17 267.00 119.60 8.62 0.2980 2.2619 27 6 E
1989 OO 12.0 890713 352.25 264.34 359.66 8.88 0.0790 2.6473 12 4 M
1989 OE 12.0 890713 29.23 174.06 41.54 11.68 0.1496 2.7954 12 4 M
1989 OG 12.5 890802 340.06 345.51 357.86 15.00 0.2761 2.3767 39 3 M
1989 QAJ 13.0 890802 351.83 287.74 34.12 16.30 0.2127 2.5715 13 6 M
1989 PA 13.5 890713 265.86 124.62 284.76 23.12 0.1114 1.9418 26 5 M
1989 PC 11.5 890802 348.18 201.12 129.23 25.24 0.3066 2.8678 34 0 N
1989 (E 15.0 890822 295.27 82.72 336.10 15.22 0.1081 3.1399 6 9 M
1989 RA 13.5 890822 337.09 203.64 169.11 21.21 0.2192 3.2529 2 6 EB

1986 TB5 = 1986 TP10 (A. Lowe)
1988 PP1 = 1988 QF1 (F. N. Bownman)
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Epoch 1989 Cct. 1.0 ET = JDE 2447800. Nakano
(1891) Gondol a os. 32 M 202. 23017 Peri . 9.
H 11.7 G 0.25 Oop. 9 n 0. 22154621 Node 321
rms res. 1".10 (MP) 1931- 1987 e 0.0706061 I ncl . 11
Epoch 1989 Cct. 1.0 ET = JDE 2447800. Nakano
(1956) Artek Qbs. 30 M 77.36103 Peri. 333.
H 11.7 G 0.25 Opp. 11 n 0. 17102297 Node 153.
rms res. 1".31 (MP) 1969- 1988 e 0. 0909208 I ncl. 1.
Epoch 1989 Cct. 1.0 ET = JDE 2447800. Nakano
(2095) Parsifal bs. 38 M 295. 84548 Peri . 6.
H 12.8 G 0.25 Opp. 8 n 0. 22953273 Node 332.
rms res. 0".93 (MP) 1960- 1988 e 0.0089611 I ncl . 3.
Epoch 1989 Cct. 1.0 ET = JDE 2447800. Nakano
(2179) Pl atzeck Qos. 47 M 86. 92593 Peri . 52.
H 11.7 G 0.25 Qop. 10 n 0. 18879517 Node 14.
rms res. 1".23 (MP) 1906- 1987 e 0. 0990279 I ncl . 10.
Epoch 1989 Cct. 1.0 ET = JDE 2447800. Nakano
(2267) Agassiz bs. 29 M 295. 32966 Peri. 299.
H 13.7 0.25 Opp. 8 n 0. 29858106 Node 328.
rms res. 1".17 (MP) 1933-1989 e 0.1391602 I ncl . 1
Epoch 1989 Cct. 1.0 ET = JDE 2447800. Nakano
(2374) VI advysot ski j Qos. 43 M 274.79192 Peri . 12.
H 11.21 G 0.15 p. 9 n 0. 18155392 Node 347.
roms res. 1".09 (MP) 1936- 1986 e 0. 2104916 I ncl. 15.
(4162)* 1940 WA = 1951 AS1 = 1987 OP

Di scovered 1940 Nov. 24 by A Patry at Nice.
Id. E. Goffin (MPC 12437)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden
M 90. 87851 (1950. 0) P Q
n 0. 20654354 Peri. 156.39160 +0. 62742813 -0.74186271
a 2.8344033 Node 253. 87038 +0. 66938684 +0. 66909351
e 0.1370025 I ncl. 14. 25762 +0. 39781302 +0. 04419952
P 4.77 H 11.7 G 0.25
Resi dual s in seconds of arc
401124 020(15.4- 18.0-)X 510113 711 5.0+ 5.6+ Y 870820 809 1.4-
401126 020(17.0- 4.3+)X 820812 095 0.8- 1.3- 870820 809 0. 7-
401129 062 0.2- O0.1- 820813 095 0.4+ 1.7- 870822 809 1.7+
401129 062 1.5- O0.5- 870727 511 0.3- 3.0+ 870822 809 1.9+
401203 062 1.2+ 0.4+ 870727 511 0.8+ 0.9- 871116 801 0. 5-
401227 062 0.1+ 1.7- 870728 511 2.5- 0.0 871218 801 0.5+
401228 062 0.0 0.7+ 870731 511 0.5- O0.4- 890104 801 O0.1-
510113 711 4.0- 5.7- Y 870801 511 1.3+ O0.5- 890208 801 O. 3-
(4163)* 1941 HC = 1978 GzZ4 = 1979 QAl5 = 1982 BB9 = 1988 FC

Di scovered 1941 Apr. 19 by L. Germa at Turku.
ld. T. Kobayashi (MPC 13049), S. Nakano (ibid.)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 135. 94529 (1950. 0) P Q
n 0. 18750832 Peri . 13. 01155 -0. 78240584 - 0. 60441555
a 3.0231221 Node 128. 77287 +0. 55272181 -0.78497474
e 0.0485920 I ncl . 11. 09848 +0. 28694896 -0.13600188
P 5.26 H 11.1 G 0.25
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Residual s in seconds of arc
410403 062 2.3- 3.3+ 880316 399 0.7- 0. 3- 880408 399 0.2+ 0. 2-
410419 062 0.4- 2.0+ 880316 399 0.6- O0.4- 880408 399 0.7+ O0.2-
410421 062 2.7+ 1.5- 880317 399 0.8+ 0.0 880413 399 1.4+ 0.7+
410428 062 1.5+ O0.1- 880317 399 0.9+ O0.6- 880413 399 1.3+ O0.1-
780412 095 1.4- 1.5- 880317 399 0.3- 0.7+ 880413 399 0.8- 1.1+
780505 095 0.9- 1.7- 880321 399 0.5+ 0.1+ 890603 801 2.0- 2.7-
790721 095 0.1+ 1.1+ 880321 399 0.3- 0.2+ 890604 801 0.3- 1.1-
820119 095 0.0 2. 1- 880321 399 0.3- 0.0 890629 801 2.8+ 0.4+
880316 399 1.2- O0.6- 880408 399 1.2- 0.2+ 890630 801 0.4- 0.8+
(4164)* 1969 UR = 1982 VA13 = 1984 FQ

Di scovered 1969 Cct. 16 by L. |I. Chernykh at the Crinean Astrophysical
observatory.
Id. S. Nakano (MPC 13602)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 210. 49064 (1950. 0) P Q
n 0.23017140 Peri. 220.62262 +0. 21242702 -0.96772718
a 2.6369495 Node 217. 69311 +0. 94409905 +0. 23904277
e 0.1487904 I ncl . 12. 81027 +0. 25209472 -0.07976626
P 4.28 H 12.3 G 0.25
Resi dual s in seconds of arc
691016 095 1.3+ 3.1+ 730925 675 0.4- 0.4+ 821114 095 1.0+ 2.3+
691111 095 O0.7- 1.2- 730929 675 0.8- 0.9+ 821221 095 0.2+ 0. 3-
691113 095 1.2- 2.2- 730929 675 0.5- 1.0+ 840331 688 0.8+ 1.2-
730919 675 (6.6+ 1.8+) 730930 675 0.1- 0.9+ 840331 688 1.4- 1.2-
730920 675 0.1+ 1.2- 730930 675 0.8- 0.1+ 861003 095 0.5- 4.7-
730920 675 1.6+ O0.4- 731004 675 0.2+ 1.8- 861005 095 0.5- 3.7+
730924 675 0.0 2. 1+ 731004 675 0.3+ 1.2- 861007 095 0.6+ 4. 3-
730924 675 0.7- 1.2+ 731005 675 0.9+ 0. 2-
730925 675 0.2- O0.5- 731005 675 1.0+ 0.6+

(4165)* 1976 GS3 = 1980 KD1 = 1988 NP

Di scovered 1976 Apr. 1 by N. S. Chernykh at the Crinean Astrophysical
Observatory.
ld. B. G Marsden (MOC 13454)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden

M 121. 09760 (1950. 0) P Q

n 0. 25644406 Peri. 106.33107 +0. 28061930 +0. 95981915

a 2.4536218 Node 179. 96536 -0.94033552 +0. 27494893

e 0.1763983 I ncl . 11. 88368 -0.19241083 +0. 05612748

P 3.84 H 13.4 G 0.25

Resi dual s i n seconds of arc

730919 675 0.9- O0.4- 730925 675 1.1- 0.8+ 760402 095 0.6- 3.8-

730919 675 0.5- 1.4+ 730929 675 2.3+ 2.1- 760404 095 0.9+ 0.8+
730920 675 0.8- O0.6- 730929 675 2.3+ 2.0- 760405 095 (1.1- 79.1+)
730924 675 0.8- 0.4+ 730930 675 1.8+ 0.3+ 760423 095 0.5+ 2.0+
730924 675 0.4+ 1.9+ 730930 675 1.7+ 0.1+ 800517 095 0.3- 1.5+
730924 675 1.2- 0.2+ 731004 675 1.5- 1.3+ 880711 675 0.3+ 0.09-

730924 675 0.6+ 1.2+ 731004 675 2.2- 0.2- 880713 675 0.2+ 1.2-

730925 675 0.2+ 2.4- 731005 675 0.2- O0.4- 880809 675 0.1+ 1.7+
730925 675 0.5- 1.6+ 731005 675 0.4- 0.1- 880809 675 0.5- 0. 4-

730925 675 0.7+ 1.8- 760401 095 O0.7- 1.0-

(4166)* 1978 Sz6 = 1972 GD1 = 1986 RX4

Di scovered 1978 Sept. 26 by L. V. Zhuravleva at the Crinean
Ast rophysi cal Cbservatory.
Id. L. D. Schnadel (MPC 11836), C. M Bardwell (ibid.)
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Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |
M 159. 23796 (1950. 0) P Q
n 0. 23396880 Peri. 125.55632 +0. 22701913 -0.97304159
a 2.6083393 Node 311. 26938 +0. 87506444 +0. 22212481
e 0. 0288536 I ncl . 3.10022 +0. 42746291 +0. 06205340
P 4.21 H 12.6 G 0.25
Resi dual s in seconds of arc
720412 095 0.5- 1.0- 860902 809 0.4- 0.1+ 860908 071 (5.5+ 0.5-)
780926 095 1.4+ 1.0- 860902 809 0.8- 0.3+ 860908 071 2.7+ 0. 3-
781002 095 0.3+ 0.1+ 860905 809 1.1- O.2- 890402 809 0.6+ O0.1-
781008 095 1.3- O0.9- 860905 809 1.0- O.2- 890402 809 0.2- 0.0
781101 095 0.5+ 0.0 860905 809 1.0- O. 3- 890402 809 0.1+ O.6-
860828 809 0.0 0. 6+ 860906 809 0.5+ 0. 4- 890404 809 0.7- 0.4+
860828 809 0.3+ 0.5+ 860906 809 0.4+ 0. 3- 890404 809 0.2- O0.7-
860828 809 0.3+ 0.8+ 860906 809 0.7+ O0.5-
860902 809 0.4- 0.0 860908 071 (5.0+ 1.8-)
(4167)* 1978 TQ7 = 1968 DR = 1986 TOL

Di scovered 1978 Cct. 2 by L. V. Zhuravleva at the Crinean
Ast rophysi cal Cbservatory.
Id. E. Bowell (k, MPC 11344), C. M Bardwell (ibid.)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |
M 338. 64623 (1950. 0) P Q
n 0. 23737362 Peri. 113.74911 +0. 08005345 +0. 99292340
a 2.5833371 Node 160. 23381 -0.98263789 +0. 09338723
e 0. 0902911 I ncl . 15. 03344 -0.16737449 -0.07336178
P 4.15 H 12.2 G 0.25
Resi dual s in seconds of arc
680227 095 0.1+ 4.9- 890409 801 0.9- 0.6+ 890509 046 0.3+ 2.1-
781002 095 0.9- 3.8- 890504 801 0.5- 0.7- 890509 046 0.1- O0.2-
781008 095 0.9- 0.2+ 890505 046 1.3+ O0.09- 890509 046 0.6+ O.6-
781101 095 0.0 2.2- 890505 046 1.6+ 0.4+ 890509 046 0.1- O.5-
861006 688 0.1- 2.4- 890507 046 1.5- 0.1+ 890603 801 0.6- 0. 3-
861007 688 3.0+ 1. 3- 890507 046 1.7- 1.7- 890604 801 0.4- 0.3+
861007 688 1.8+ 3.2- 890508 046 0.3- 1. 3-
861130 801 1.1- 1.1+ 890508 046 1.1+ 1.2-

(4168)* 1979 EE = 1983 AGL

Di scovered 1979 Mar. 6 at the El Leoncito Station of the Felix Aguilar
Qbservatory.
Id. E. Bowell (MPC 7662)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden

M 236. 90094 (1950. 0) P Q

n 0. 24005353 Peri. 151.75481 -0. 49759589 -0. 85986453

a 2.5640745 Node 327.70136 +0. 75014125 -0. 36050234

e 0. 2413941 I ncl . 12. 33576 +0. 43553006 -0.36148452

P 4.11 H 14.0 G 0.25

Resi dual s in seconds of arc

730919 675 (6.1+ 0.5-) 730930 675 0.6- 1.4+ 790329 808 1.0- 0.3+
730920 675 0.7- O0.6- 731004 675 0.2+ O0.2- 830112 688 0.3- 0. 8-
730920 675 0.8+ O0.5- 731004 675 1.1- O0.1- 830112 688 0.6+ 0. 3-
730924 675 0.2+ 0. 8- 731005 675 2.4+ 1.5- 830122 688 (0.5+ 3.8+)
730924 675 0.6- 1.4- 731005 675 1.2+ 1.2- 830122 688 0.6- 0.0
730925 675 (2.9- 0.1-) 790306 808 0.4- 0.5+ 830215 688 0.4- O0.7-
730925 675 (3.9- 1.5+) 790306 808 2.4- O0.3- 830215 688 0.8+ 2.2-
730929 675 0.3- 1.3+ 790308 808 1.0- O0.9- 870127 801 0.2+ 2.4+
730929 675 0.2+ 0.8+ 790308 808 0.1+ 0.1+ 870225 801 0.2+ 1.1+
730930 675 0.1- 0.7+ 790329 808 2.6+ 0. 3-
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(4169)* 1980 FO3 = 1964 TM = 1974 FK = 1977 TL7 =
Lager kvi st at the European Southern

Di scovered 1980 Mar. 16 by C -1.
Observatory.
Id. S. Nakano (MPC 12000)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 341. 12402 (1950. 0)

n 0. 15800118 Peri . 19. 68143
a 3. 3886691 Node 356. 64930
e 0. 1697191 I ncl . 10. 21430
P 6. 24 H 11.0

Resi dual s in seconds of arc

641012 760 0.1+ 0. 3- 800316 809
641012 760 0.4+ O0.6- 800316 809
740322 805 0.1- 1.7+ 800317 809
740323 805 (1.0- 5.0+) 800317 809
771010 095 0.7+ O.6- 800317 809
800221 095 1.4+ 1. 8- 800317 809
800316 809 0.3- 0.4+ 800323 809
800316 809 0.5+ 0.3+ 840124 675

(4170)* 1980 PT = 1937 JC = 1978 EJ4

cooooo00

P

+0. 95934265
+0. 22931494
+0. 16454888

Di scovered 1980 Aug. 6 by Z. Vavrova at
ld. E. Bowell (k, MPC 11431), B. G Marsden (ibid.)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 290. 15652 (1950. 0)

n 0. 18786758 Peri. 116.87650
a 3.0192668 Node 171. 54152
e 0. 0921188 I ncl . 10. 34778
P 5.25 H 11.5

Resi dual s i n seconds of arc

370501 024 0.3+ 0.6+ 800815 046
780306 095 0.9- O0.6- 800815 046
800805 808 0.8+ 1.0+ 800817 046
800805 808 0.1+ 2.9+ 800817 046
800806 046 0.3+ O0.1- 800818 046
800806 046 0.6+ O0.1- 800818 046
800807 046 0.2+ O0.7- 861007 688
800807 046 0.2- 0. 3- 861007 688
800814 046 0.6+ 0.4+ 861105 688
800814 046 0.6- O.6- 861105 688
(4171)* 1982 FZ1 = 1983 RR

Di scovered 1982 Mar. 23 by C S
Id. S. Nakano (MPC 12131)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 54. 89056 (1950. 0)

n 0. 29333084 Peri . 29. 43900
a 2. 2433527 Node 184. 72691
e 0.0797345 I ncl. 4.03194
P 3.36 H 13.6

Resi dual s in seconds of arc

820323 675 0.7+ O0.6- 830907 046 (
820323 675 0.6+ 1.0- 830907 046
820324 675 0.8- 0.1- 830908 046
820331 675 0.2+ 1.2+ 830908 046
820331 675 0.3- 1.7+ 871122 675
830905 046 (0.2- 4.0-) 871123 675
830905 046 2.3- 0.3+ 890524 046
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G een

Q
28205363
80032086
52908626

- 0.
+0.
+0.

860305
860305
880524
880524
890807
890808
890808

Mar sden

+0.
+0.
+0.

861202
861202
890306
890306
890307
890307
890308
890308
890308
890311

Pal omar .

688
688
474
474
657
657
657
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o
1

Q
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046
046
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(4172)* 1982 FC3 = 1970 WOL = 1984 YD6 = 1989 GD2
Di scovered 1982 Mar. 20 by H Debehogne at the

Observatory.

Id. S. Nakano (MPC 14783)

1989 SEPT. 15

Eur opean Sout hern

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 67.32166 (1950. 0) P Q
n 0. 28749234 Peri. 210.68790 -0.99877824 +0. 04606062
a 2.2736234 Node 331. 93531 -0. 03396333 -0.90295243
e 0. 0933198 I ncl . 2.18059 -0. 03589592 -0.42726493
P 3.43 H 14.0 G 0.25
Resi dual s in seconds of arc
701123 033 2.7- 0.9+ 820322 809 1.6- O. 3- 820331 809 0.2+ 0.4+
730919 675 0.1+ 1.1+ 820322 809 1.3- O0.7- 820331 809 0.8+ 0.5+
730919 675 1.2- 0.2+ 820322 809 0.7- O0.6- 820331 809 0.3- 0. 3-
730920 675 O0.7- 0.4+ 820323 809 0.4- O0.1- 820331 809 0.4- 0. 8-
730924 675 2.4- 1.7+ 820323 809 0.2- O0.1- 820331 809 0.1- 0. 2-
730924 675 2.4- 0.9+ 820323 809 0.0 0. 5- 820401 809 0.0 0. 4+
730925 675 1.0- 1.1- 820324 809 1.4+ O.6- 820401 809 0.2+ O0.5-
730925 675 (0.3- 3.3-) 820324 809 1.0+ O.1- 820401 809 0.3+ 0. 4-
730929 675 0.5+ 1.0+ 820324 809 0.9+ 0.1+ 841223 010 1.3+ 2.1+
730929 675 0.9+ 2.1+ 820326 809 0.5+ 0. 3- 841223 010 (3.4- 7.2-)
730930 675 0.3+ 0.7- 820326 809 0.8+ 0. 3- 890403 809 1.3+ 0.7+
730930 675 1.4+ 1.5- 820326 809 1.2+ O0.1- 890403 809 0.7+ 0.4+
731004 675 1.7+ 1.8- 820327 809 (3.4- 0.2-) 890403 809 0.1+ 0.1+
731004 675 2.2+ 1.3- 820327 809 (3.4- 0.1-) 890405 809 0.2+ 0.7+
731005 675 1.5+ 2.1- 820327 809 (3.5- 0.1-) 890405 809 0.5- 0.3+
731005 675 1.9+ 1.3- 820328 809 0.3- 1.3- 890405 809 0.6- 0.2+
820320 809 2.1- O.5- 820328 809 0.1- 1.2- 890408 809 1.7+ 1.5+
820320 809 0.9- O0.5- 820328 809 0.5- 1.1- 890408 809 0.9+ 1.5+
820320 809 0.4+ O0.7- 820330 809 0.9+ 1.0+ 890408 809 1.0+ 1.5+
820321 809 1.2- O.6- 820330 809 0.4+ 1.3+ 890410 809 1.4- 0. 2-
820321 809 1.6- O.2- 820330 809 1.5+ 1.3+ 890410 809 0.9- 0. 2-
820321 809 0.8- O0.6- 820331 809 0.0 0. 1- 890410 809 2.0- O.5-
(4173)* 1982 KGL = 1951 WGL = 1969 TS6 = 1969 VG3 1985 CB

Di scovered 1982 May 27 by C. S. Shoenmker at Pal onar.
ld. C M Bardwell (MPC 9466), T. Urata (ibid.)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |
M 108. 88923 (1950. 0) P Q
n 0. 27197426 Peri . 17. 14548 -0. 55812573 -0. 82686065
a 2. 3593055 Node 106. 83189 +0. 75250994 -0. 53957007
e 0. 1205591 I ncl . 4.14963 +0. 34960615 -0. 15863668
P 3.62 H 13.1 G 0.25
Resi dual s i n seconds of arc
511129 711 1.3+ 0.2- Y 850210 372 0.9+ 0.3+ 890406 399 1.0+ O0.7-
691015 095 1.5+ 0.6+ 850211 372 2.5- 2.6+ 890406 399 (3.6+ 0.7-)
691115 095 0.2- 2.7+ 850211 054 0.3+ 0.7+ 890428 399 1.8+ 0.1+
820515 675 1.2- 0. 4- 850212 372 0.9- 0. 8- 890428 399 0.4+ 0. 8-
820516 675 2.2- 0.0 850212 372 1.3- 1.0- 890428 399 0.7+ 1.1+
820516 675 (4.2- 1.1+4) 850213 372 2.0- 0. 6- 890505 399 2.0+ O.1-
820517 675 2.7- 0.6+ 850213 054 0.0 2.6+ 890505 399 0.8+ 0.3+
820518 675 2.5- 1.3+ 850217 372 0.2- 0.9- 890505 399 1.0+ O.5-
820527 675 0.2+ 1.9+ 890307 675 0.2+ 2.1- 890505 399 1.0+ O0.09-
820527 675 (2.9+ 1.5+) 890309 675 1.2+ 0.0
850210 372 0.8- 1.5- 890406 399 2.7+ 0. 4-



M P. C. 15 059 1989 SEPT. 15
(4174)* 1982 SB6 1952 HT2 1952 HD4 = 1953 RV = 1971 VF = 1976 QAl
1980 DP5 1980 FN10 = 1986 GS
Di scovered 1982 Sept. 16 by L. |I. Chernykh at the Crinean Astrophysical
Observatory.
Id. T. A Vinogradova (MPC 13583), O Kippes (d, MPC 6840), N. S. Chernykh
(d, MPC 13583)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden

M 138. 05993 (1950. 0) P Q

n 0.17165937 Peri. 165.58648 +0. 38913067 +0. 92063517

a 3. 2064492 Node 127. 30412 -0. 84903125 +0. 37181162

e 0. 1150058 I ncl . 2.28775 -0.35738390 +0.11910918

P 5.74 H 11.6 G 0.25

Resi dual s in seconds of arc

520426 711 0.9- 1.1+ Y 820916 095 0.2+ 1.4+ 881104 046 1.7- 2.1-
520426 760(81.4- 75.8+)X 820920 095 3.4+ O0.4- 881104 046 0.4- 1.0-
530901 024 1.5- O0.2- 820926 095 3.3+ O0.1- 881105 046 0.0 2. 5-
530906 024 2.1+ 1.3- 821015 095 0.5- 1.1+ 881105 046 1.1- 2.2-
711110 029 0.5+ 0.5+ 821022 095 0.3- 0. 3- 881110 046 1.1- 0.09-
711110 029 0.0 0.1+ 860409 688 0.9- 0. 4- 881110 046 4.0- 1.7+
760826 095 1.6- O0.1- 860409 688 0.4- 1.0- 881207 801 2.2- 0. 3-
800221 095 0.2+ 0. 4- 881018 046 3.5+ 1.0+ 881212 801 1.1- 0.6+
800316 095 0.6+ 2.09- 881018 046 2.8+ 1.1+

(4175)* 1985 GX = 1974 UE = 1978 QF2 = 1978 RL4
Di scovered 1985 Apr. 15 by E. Bowell at the Anderson Mesa Station of
the Lowel | Cbservatory.
Id. C M Bardwell (MPC 10042; unpublished), K Hurukawa (ibid.), W
Landgraf (ibid.), L. D. Schmadel (ibid.)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden

M 71.71096 (1950. 0) P Q

n 0.22379717 Peri. 315.63797 -0.48805339 -0.87017688

a 2.6867854 Node 163. 20521 +0. 85175252 -0.49179790

e 0.1823149 I ncl . 13. 56967 +0. 19058208 -0.03044714

P 4. 40 H 12. 4 G 0.25

Resi dual s in seconds of arc

741024 095 (7.1+ 12.6+) 870901 809 1.1+ 0.9+ 870929 688 (0.5- 4.5-)
780831 095 O0.3- 2.2- 870901 809 1.3+ 1.2+ 890203 894 1.0+ O.2-
780905 095 0.5+ 0.8+ 870902 809 0.9+ 2.4+ 890203 894 (1.0- 3.5-)
850415 688 0.9- 0. 4- 870902 809 0.7+ 0.7+ 890207 657 0.5- 2.0+
850415 688 0.1- O0.5- 870902 809 0.7+ 1.1- 890207 657 1.6- 1.1-
850424 688 0.3+ 0.1+ 870903 809 1.8+ 1.1- 890211 675 1.0- 0.2+
850424 688 0.4- 1.1- 870903 809 0.7+ 1.5- 890211 675 0.9- 0. 2-
850515 688 0.2+ 0. 2- 870922 071 3.3- O0.5- 890212 675 0.3+ 1.6-
850515 688 0.4+ 0. 4- 870923 071 (2.6- 4.7-) 890301 391 1.8+ 0.3+
870826 809 1.1+ 1.5- 870923 071 (4.7- 1.0-) 890301 391 1.4+ 0.1+
870826 809 (3.0+ 2.0-) 870923 071 (5.0- 2.2+) 890308 894 1.8- 1. 3-
870826 809 (3.9+ 0.0) 870924 071 (6.2- 4.1-) 890308 894 0.5+ O0.5-
870901 809 1.0+ 0.5+ 870925 071 1.8- 2. 4- 890308 894 0.4+ 0. 3-
870901 809 0.4+ 0.7+ 870929 688 3.2- 1.5-

(4176)* 1987 DS = 1949 FF1 = 1952 VC = 1974 TCl = 1979 SX5 = 1982 FO
Di scovered 1987 Feb. 24 by A. Mkos at Klet.
Id. E. Goffin (MPC 11830)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden

M 195. 38932 (1950. 0) P Q

n 0.18010414 Peri. 359.24666 - 0. 39359299 -0. 91834896
a  3.1054194 Node  113.93082 +0. 84362302 -0. 37875252
e 0.1371543 I ncl . 2. 60040 +0. 36521877 -0.11481166
P 5. 47 H 11.8 G 0.25
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Resi dual s in seconds of arc
490326 094(38.3- 69.9+) X 820321 688 1.5+ 0.2+ 870303 046 1.5- O
521112 760 3.0- 1.2+ 851021 095 0.9- 1.1- 880509 046 1.7+ O
521112 760 2.0- 2.4+ 851111 095 2.9+ 2.6+ 880509 046 1.0+ O
521114 760 0.4+ 0.8+ 870224 046 1.9- 2.1- 890706 675 0.5+ 2
521114 760 1.2+ 0.5+ 870224 046 0.8- 2.6- 890706 675 2.1- 1
741010 808 1.7+ 1.5- 870225 046 0.2- 1.2- 890710 675 3.8- 1
741010 808 1.7+ 2.1- 870225 046 0.3- 2.4- 890710 675 1.9+ O
790923 095 1.3+ 3.6- 870303 220 2.3- 0.8+
820321 688 2.1+ 0.0 870303 046 0.7+ 0.3+

(4177)* 1987 SS1
Di scovered 1987 Sept. 21 by E. Bowell at the Anderson Mesa Station
the Lowel| Observatory.

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |
M 116. 79593 (1950. 0) P Q
n 0. 16360016 Peri. 159.43798 +0. 97816600 -0. 14570865
a 3. 3109064 Node 210. 15455 +0. 12405635 +0. 98145263
e 0. 2803565 I ncl . 17. 15771 +0. 16673724 +0. 12457815
P 6. 02 H 12.9 G 0.25
Resi dual s in seconds of arc
870921 688 2.2+ 0.6+ 880112 688 1.1+ 2.09- 881220 675 0.7- O.
870921 688 1.9+ 2.5+ 880115 691 1.1- 0.8+ 881220 675 0.8- O
870929 688 0.7- 0. 2- 880115 691 0.3- 1.0+ 881220 675 0.7- O
870929 688 1.1- O0.1- 880115 691 0.2- 0.8+ 890216 675 0.0 0
871016 688 0.4- 2.2- 881022 675 0.0 0. 4- 890216 675 0.6+ O
871016 688 1.0+ 1.8+ 881022 675 0.2+ 0. 3- 890216 675 0.2- O
871117 801 2.5- O0.5- 881022 675 0.4- 0.1+ 890216 675 0.8+ O
871125 801 1.5- 0.0 881207 675 0.4- 0.0 890217 675 0.7+ O
871218 801 1.5- 1.1+ 881207 675 0.2- 0. 3- 890217 675 0.6+ O
880112 688 2.4+ 3.0- 881207 675 0.1- 0. 3- 890217 675 0.8+ O
(4178)* 1988 EOL = 1957 WB = 1977 KY1 = 1979 U3

Di scovered 1988 Mar. 13 by E. F. Helin at Pal omar.
Id. S. Nakano (MPC 13161)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 90. 71436 (1950. 0) P Q
n 0. 17340257 Peri. 167.36610 -0.93402744 +0. 35706088
a 3. 1849236 Node 33.55913 -0. 32926578 -0. 84977465
e 0.1746847 I ncl . 1.03787 -0.13848026 -0.38780222
P 5.68 H 12.5 G 0.25
Resi dual s in seconds of arc
571118 330 0.2+ 1.2- 730925 675 2.3+ 1.7- 880313 675 1.3+ 1.
730919 675 1.2- 0.9- 730925 675 1.1- O0.1- 880315 675 1.3+ 1.
730919 675 0.2- 0.9+ 730925 675 (2.9+ 1.7-) 880319 809 2.5- 1.
730919 675 0.0 1.8+ 730925 675 1.6+ 1.7- 880319 809 (3.5- 0.
730919 675 (3.0- 0.4+) 730925 675 0.2+ 0.2+ 880320 809 2.7- 1.
730919 675 2.0+ O.3- 730929 675 1.3+ O0.4- 880320 809 2.4- 0.
730919 675 0.9+ 2.4+ 730929 675 0.1- 1.4- 880325 809 0.4- 0.
730920 675 0.8- 1.6- 730930 675 0.5- 1.2- 880325 809 0.1+ O.
730920 675 1.1- 1.8+ 730930 675 1.2- 1.0- 880410 675 0.1- 1.
730924 675 0.4+ 2.0- 731004 675 0.4+ 1.6- 880410 675 0.3+ O.
730924 675 0.9+ O0.6- 731004 675 0.1+ 0.4+ 880414 046 0.6+ O.
730924 675 0.7- 0.3+ 731005 675 0.5+ 1.1- 880414 046 2.1+ O.
730924 675 0.2+ O0.5- 731005 675 1.2+ 0.1+ 880415 046 0.2+ 1.
730924 675 1.3+ 0.1+ 770518 675 0.5+ 0.3+ 880415 046 0.2- O.
730924 675 1.0- O0.7- 770519 675 0.7- 0.7+ 880417 046 1.0- 1.
730925 675 (0.5+ 3.1-) 791016 095 1.9- 0.8+ 880417 046 0.2+ 1.

of
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L2+
.3+
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(4179)*

P. C

1989 AC = 1934 CT
Di scovered 1989 Jan.
Id. C M Bardwell

15 061

Epoch 1989 Cct.
M 77.47538

n 0. 24800934

a 2.5089424
e 0.6411414
P 3.97

Resi dual s in seconds of arc

340210
340214
880712
880713
880717
880717
890103
890103
890104
890104
890104
890104
890106
890106
890106
890106
890107
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890107
890108
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890108
890109
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890109
890110
890110
890110
890110
890110
890110
890111
890111
890111
890111
890112
890112
890112
890112
890112
890112
890112
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012
675
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010
010
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010
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801
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675
588
010
372
010
372
978
978
588
372
552
978
978
978
494
978
494
801
978
494
657
494
406
403
405
881
405
881
413
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(MPC 14356)
1.0 ET = JDE 2447800.5
(1950. 0)
Peri. 275.02049
Node 127. 16155
I ncl . 0. 46596
H 14. 2
2.9+ 890112 503
0.0 890112 406
1.3- 890112 405
0. 8- 890112 413
1.7- 890112 403
1.0- 890113 406
0.2+ 890113 399
3.8-) 890113 399
0.2-) 890116 385
0.1- 890116 413
1. 8- 890116 385
1.7-) 890116 385
2.0+) 890116 413
0. 4+) 890116 888
0.3+ 890116 413
2. 6+) 890116 888
0. 3+ 890117 413
0. 5+) 890117 413
4. 0+) 890117 413
1.3+ 890123 046
4. 1+4) 890123 046
0.5+ 890124 587
1.8-) 890124 046
2. 7+) 890124 587
0.6-) 890124 385
2. 4+) 890124 385
0. 3- 890124 385
2. 9+) 890124 046
0.0 890125 046
0. 4- 890125 046
0. 8- 890125 091
2. 8+) 890126 010
1.7-) 890126 046
0.1+ 890126 091
2. 3+) 890126 503
0. 1- 890126 010
1.0+ 890126 010
1.0+ 890126 010
0. 1- 890126 046
0.8+ 890127 413
0. 4+ 890127 046
1.0+ 890127 888
1.5+ 890127 091
1.3+ 890127 413
2.2- 'Y 890127 888
2.2-) 890127 568
0.4+ Y 890127 413
0.5+ 890127 046

COPOOO000O0OO000ONOOROO00ORRPNONOOOOOOO00ONF,OOROO000ONOO

@O(?OU‘I-b

+

P

+0. 74098886

+0. 61925328

+0. 25973235
0. 25

. 6-)

+

1989 SEPT. 15

Nakano
Q

-0. 67148605

+0. 67955308

+0. 29548959
890128 413 0. 3-
890128 413 0.1+
890128 046 0. 3-
890128 046 O0.5-
890129 888 0. 4-
890129 888 0. 4-
890129 571 1.7+
890129 571 1.0+
890130 571 0.4+
890130 413 0.0
890130 571 ( 3.5+
890130 413 0.0
890130 413 0.2+
890131 413 0.2+
890131 413 O0.5-
890131 587 0.4+
890131 587 0.6+
890131 413 0. 2-
890201 413 0. 3-
890201 571 1.9+
890201 413 0. 3-
890201 571 1.0+
890201 413 0. 2-
890202 046 0.0
890202 801 0.4+
890202 046 0.4+
890203 046 0.5+
890203 888 1. 2-
890203 568 0.9+
890203 568 0.7-
890203 888 0. 7-
890203 046 0.9+
890204 071 (4.7+
890204 071 (5.5+
890205 071 1.0+
890205 071 0. 4-
890205 071 (4. 8+
890206 071 O0.6-
890206 071 O0.1-
890208 801 0.2+
890208 474 1. 4-
890208 474 0. 1-
890211 888 0. 7-
890211 888 0. 8-
890213 474 0.1+
890213 474 (3.0-
890226 888 0.1+
890226 888 0. 3+

COROOORENOOROOOCOOORO0000OORNOOOOOROO0OORONODOOOROO
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890303 801 (3.0+ O.
890308 888 0.5- 0.

(4180)* 6092 P-L =

Di scovered 1960 Sept.

G oenevel d on Pal omar Schm dt

ld. K Hurukawa (k, MPC 9301), H G sh
(MPC 12144)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 71.82353 (1950. 0)

n 0. 23339059 Peri . 27. 87562

a 2.6126455 Node 195. 90987

e 0. 1882697 I ncl . 10. 89432

P 4.22 H 13.2 G

Resi dual s in seconds of arc

600924 675 0.0 0.1+ 800414 805 O.

600925 675 0.7+ 0.1+ 800415 805 O.

600926 675 O0.7- O0.5- 800416 805 O.

601017 675 0.4+ 0.3+ 850813 801 2.

601022 675 0.2+ O0.5- 850816 675 2.

601024 675 0.4- 0.4+ 850816 675 O.

601026 675 0.9+ 1.0- 850817 675 O.

1931 FC = 1983 RES8 2177 T-2

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 38. 09447 (1950. 0)

n 0. 28978964 Peri. 224.18977

a 2.2615959 Node 352.50319

e 0. 1255927 I ncl . 5.32820

P 3.40 H 13.5 G

Resi dual s in seconds of arc

310316 024 1.9- 4.1+ 730924 675 3.

310318 024 2.9+ 1.9+ 730925 675 O.

310326 024 2.8+ 1.0+ 730925 675 O.

730919 675 0.9- 1.2+ 730929 675 O.

730919 675 1.6- 1.8+ 730929 675 O

730920 675 1.4- 1.0+ 730930 675 O

730924 675 3.2- 1.1+ 730930 675 O

1975 DB = 1979 BN = 1989 XK

Id. H Gshi (JAM 1625), L. D. Schnadel

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 150. 85612 (1950. 0)

n 0. 22983326 Peri. 245.20898

a 2. 6395405 Node 268. 96813

e 0. 2084709 I ncl . 10. 76519

P 4.29 H 12.5 G

Resi dual s in seconds of arc

750216 808 O0.3- 0.1+ 750306 808 O.

750216 808 O0.3- 0.5+ 750306 808 1.

750217 808 0.0 0.0 750306 808 O.

750217 808 0.1+ 0. 3- 750307 808 O.

750218 808 0.5+ 0. 3- 750307 808 O.

750218 808 0.2- 0.4+ 750307 808 O.

750219 808 0.1+ 0.2+ 750307 808 O.

750219 808 0.0 0.1+ 750308 808 O.

750306 808 0.2+ 1.2+ 750308 808 O.

15 062

1+) 890308 888 O.

3- 890310 801 O.

1980 GH1 = 1985 Q2
24 by C. J.

van Houten and |

1989 SEPT. 15

8- 0.9-
7- 0.4+
= 1985 QX3

van Hout en-

pl ates taken by T. Cehrels.
C. M Bardwel |

(d, JAM 2074),

Bar dwel |
P Q
-0.72424532 +0. 68759329
- 0. 66255490 -0.71474720
-0.19102279 -0. 12787457
0. 25
0 0.9+ 850817 675 1.6+
5- 0.5- 850823 675 1.2-
6+ 0.2- 850823 675 0.0
5+ 1.6+ 850917 801 0.1+
8- 0.4+ 890703 801 0.5+
8- 2.1+ 890730 801 O.5-
0 0. 9- 890801 801 0.4+
(J-P) Nakano
P Q
-0. 80145610 +0. 59793087
-0. 51969970 -0. 70633516
- 0. 29593975 - 0. 37890542
0.25
4- 1.9+ 731004 675 1.8+
6- 2.2- 731004 675 1.7+
9- 0.6- 731005 675 2.3+
2+ 2.4+ 731005 675 2.7+
.8+ 2.5+ 830911 095 2.9-
.6+ 0. 2-
.6+ 1. 3-
C. M Bardwel l
(J-P) Bar dwel |
P Q
-0.88417021 -0.42821243
+0. 46683218 -0.79478578
+0. 01762809 -0. 43005776
0.25
4+ 0.3+ 750308 808 0. 3-
0- 0.5- 750308 808 0. 5-
1+ 0.0 750309 808 0.5+
8+ 0. 3- 750309 808 1.0+
3+ 0.3+ 750309 808 0. 3-
2- 0.4- 750309 808 0.0
3+ 0.6- 790126 330 O.1-
7+ 0.2+ 890729 675 0. 3-
7+ 0.2+ 890729 675 0.4+

UION R

PORPOORE

COOOOrOrOo

. 0-
. 3-
. 0-
. 6-
.3+
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M P. C 15 063 1989 SEPT.
1978 RCO = 1978 RD12 = 1988 RW
ld. B. G Marsden (d, MPC 9203), T. Kobayashi
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi
M 142. 68178 (1950. 0) P Q
n 0. 29618239 Peri. 328.37137 +0. 59260783 +0. 80506194
a 2.2289307 Node 337. 93656 -0.72361569 +0. 51774972
e 0. 1652516 I ncl . 4.01351 -0. 35383088 +0. 28950043
P 3.33 H 14.5 G 0.25
Resi dual s i n seconds of arc
780902 809 0.6- 0.1+ 880908 809 0.3- 0.6+ 880914 809 0.1+
780902 809 0.6- 0.0 880908 809 0.1- 0.7+ 880914 809 0.4+
780902 809 0.0 0.2+ 880908 809 0.1+ 0.8+ 880914 809 0.5+
780902 809 0.3- 0.9- 880909 809 0.4- 0.3+ 880915 809 0. 2-
780906 809 0.3+ O0.4- 880909 809 0.2- 0.2+ 880915 809 0.0
780910 809 0.6- 2.0+ 880909 809 0.2- 0.2+ 880915 809 0.1+
780910 809 0.3+ 1.8- 880912 809 0.2+ 0. 4- 880918 809 0. 5-
780910 809 1.0+ 0.8+ 880912 809 0.3+ O0.2- 880918 809 0. 4-
780910 809 0.8+ O0.8- 880912 809 0.4+ 0. 3- 880918 809 0. 2-
1980 LU = 1980 KP = 1988 RL4 = 1363 T-2
Id. C. Shoenmaker (d, MPC 14946), S. Nakano (k, MPC 14946), T. Kobayashi
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi
M 156. 05793 (1950. 0) P Q
n 0. 25981255 Peri . 99. 25705 -0.02167634 +0. 99971406
a 2.4323681 Node 169. 48508 -0.93757889 -0.01682087
e 0. 1694309 I ncl . 3.17159 -0.34709647 -0.01699598
P 3.79 H 14.5 G 0.25
Resi dual s in seconds of arc
730919 675 0.1+ O0.4- 800516 675 3.3- 2.2+ 880908 809 1.0-
730919 675 1.6- O0.5- 800610 675 0.1- O0.5- 880908 809 O0.6-
730920 675 0.3- 0.5+ 800611 675 1.9+ O0.7- 880912 809 1.2+
730924 675 0.8- 0.2- 800612 675 (7.8+ 0.5-) 880912 809 1.5+
730924 675 0.2- 0.3+ 800618 675 1.1+ 1.1- 880912 809 1.2+
730925 675 0.7+ O0.4- 800709 675(71.6- 68.7-) 880912 809 1.3+
730929 675 0.9- 0. 8- 880901 809 1.4- 1.1- 880912 809 1.2+
730929 675 1.0- O0.9- 880901 809 1.1- 1.3- 880912 809 1.5+
730930 675 0.9+ 1.0- 880901 809 1.2- 1.1- 880913 809 1.2+
730930 675 0.3- 0.7- 880903 809 1.4- 1.5- 880913 809 1.5+
731004 675 1.4- O0.7- 880903 809 1.3- 1.3- 880913 809 2.0+
731004 675 2.4+ 1.4+ 880903 809 1.1- 1.5- 880915 809 0.0
731004 675 1.2- 0.1+ 880903 809 1.0- O.5- 880915 809 0.1+
731004 675 0.8+ 1.7+ 880903 809 0.9- O0.4- 880915 809 0.2+
731005 675 1.2+ O. 8- 880903 809 0.6- O0.4- 880915 809 0.0
731005 675 1.0+ 1.2+ 880906 809 1.5- 1.7- 880915 809 0.4+
731005 675 0.2- 1.2- 880906 809 1.5- 1. 8- 880915 809 0. 3+
731005 675 1.8+ 0.6+ 880908 809 1.1- 1.3-
1980 YC = 1989 G&8
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) G een
M 155. 53506 (1950. 0) P Q
n 0. 26268313 Peri . 9.31349 +0. 37333158 -0.92171816
a 2.4146200 Node 58. 83011 +0. 84299467 +0. 28973518
e 0.1218122 I ncl . 7.05982 +0. 38727705 +0. 25785491
P 3.75 H 13.5 G 0.25
Resi dual s in seconds of arc
801230 688 0.8- 0.8+ 810130 046 0.0 1. 6- 890406 033 0.5+
801230 688 0.4+ 1.5- 810130 046 0.1+ 0.5+ 890407 033 0.1+
810129 046 0.8- 0.1+ 810131 046 (3.4+ 3.0+) 890409 033 0. 6-
810129 046 1.7+ 1. 3- 810131 046 0.6- 0.4+ 890409 033 0.4+

olelole]
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M P. C
1981 EW7 = 1988 AU

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 183. 49627 (1950. 0)

n 0. 26489935 Peri. 222.31496
a 2.4011336 Node 217. 53262
e 0. 1529606 I ncl . 1. 87044
P 3.72 H 15.0

Resi dual s in seconds of arc

780610 675 1.3+ 0.5+ 810307 413
780610 675 1.3- 0.2+ 810311 413
810209 413 0.0 1.5+ 810311 413
810213 413 0.1- 0.4+ 810316 413
810302 413 0.5- 0.7+ 810329 413
810303 413 1.6- 1.0+ 810329 413
810303 413 0.4+ 1.7- 810408 413
810307 413 0.2- 0.8+ 810408 413

15 064

1981 ER27 = 1986 WAS8

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 283. 61549 (1950. 0)

n 0. 27750117 Peri . 33. 29894
a 2.3278788 Node 1.17129
e 0. 1094316 I ncl . 7.28859
P 3.55 H 15.5

Resi dual s i n seconds of arc

791018 675 1.2- 0.2- 810311 413
791018 675 1.1+ 0.4+ 810315 413
810209 413 0.0 0.7+ 810315 413
810212 413 0.3+ 0.0 810405 413
810213 413 1.3- 0.8+ 810406 413
810302 413 0.6- 0.2+ 810501 413
1981 ES35

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 217. 57177 (1950. 0)

n 0.17149274 Peri. 128.08352
a 3. 2085324 Node 1.49240
e 0. 0491913 I ncl . 10. 47095
P 5.75 H 12.5

Resi dual s in seconds of arc

781004 675 0.5+ 0. 8- 810311 413
810209 413 0.2- 0.1+ 810311 413
810213 413 1.0+ 0.5+ 810316 413
810302 413 2.4- 0.1+ 810316 413
810302 413 0.8+ O0.7- 810329 413
810303 413 1.0+ 0.1+ 810329 413
810307 413 1.5- 0. 1- 810407 413
810307 413 0.5+ O0.5- 810407 413

1981 G-1 = 1983 SV = 1988 RO

1989 Cct.

. 98734

. 18658460
. 0330915
. 1137487
. 28

1.0 ET = JDE 2447800.5

(1950. 0)
Peri. 358.56483
Node 344. 96689
I ncl . 8. 98324
H 12.5

G

CORWoo O SCROoRERFROoON O

NNEROOOFO O

(J-P)
P

+0. 17648592
+0. 91155376
+0. 37137914

0.25
6+ 1.5-
0 0.8+
3+ 0. 8-
0- 0.3+
1- 0.1-

.8+ 2.1-
1- 1.1+
2- 0.2
(J-P)

P
+0. 82451099
+0. 48746734
+0. 28732773
25

0.

5-
4-
3+
5-

.2+
1+

oRPoor

2.
9-
9-
LT+
0-
.3+

(J-P)
P

-0. 63675863

+0. 63820583

+0. 43270286
0.25

8-
8+
6-
1+
6-

1+

4-

.3+

00000000

. 5-
7-
3-
. 5+
3-
.2+
0
. 8+

P

+0. 95905651

- 0. 25825091

-0.11626299
0.25

Mar sden

- 0.
+0.
+0.

810411
810411
810430
810502
880111
880111

Mar sden

- 0.
+0.
+0.

810503
861125
861125
861125

Mar sden

Q
. 77104866
. 53047738
. 35224665

o
eoleole]

810408
810411
810411
810426
810502
890809
890809

1989 SEPT.

Q
98410230
17103065
04786637

413
413
413
413
033
033

6-
. 8+
.2+
.2+
1-
1+

coo0OorOo

Q
56584000
70796848
42261771

413
010
010
010

413
413
413
413
413
413
413

0. 3+
1. 2-
0.1+
1.1+

. 0-
. 0-
.4+
.2+
. 6-
. 3-
. 6+

OCOORrORrEF

Kobayashi

Q
+0. 28030397
+0. 80682818
+0. 52005573
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M P. C 15 065

Resi dual s in seconds of arc
810404 474 ( 1.3+ 13.9+) 880905 809
810404 474 (0.9+ 14.1+) 880905 809

810405 474 (2.2+ 7.9+) 880905 809
810405 474 (1.6+ 8.1+) 880908 809
810412 474 1.5- 0.8- 880908 809
810412 474 0.3- 0.5+ 880908 809
810430 474 0.2+ 0.2- 880909 809
810430 474 0.7+ 0.2- 880909 809
810503 474 0.2+ 0.1+ 880909 809
810503 474 0.1+ O0.5- 880911 809
830917 095 0.8+ 1.4- 880911 809

1981 QX = A913 CG = 1989 KL

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M  8.34916 (1950. 0)

n 0. 23589612 Peri. 104.05195

a 2.5941179 Node 177. 90192

e 0. 2890532 I ncl . 11. 20857

P 4.18 H 13.5

Resi dual s in seconds of arc

130211 662 1.3+ 1.1- Y 810904 046
130212 662 2.9- 3.9- Y 810904 046
130212 662 0.1- 3.0- Y 810905 046
130213 662 0.0 0.9- Y 810905 046
810824 046 0.7- 0.2+ 810906 046
810824 046 0.3- 1.4+ 810906 046
810828 046 O0.7- 1.1- 890530 675
810828 046 1.2- 1.09- 890531 675

1983 BM = 1972 TS5 = 1989 QA
ld. T. Furuta (k), K Ichikawa

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 157. 89608 (1950. 0)

n 0. 22753615 Peri. 211.52284
a 2.6572759 Node 332. 89320
e 0. 1016965 I ncl . 11. 43224
P 4.33 H 12.2

Resi dual s in seconds of arc

721006 095 0.4+ O0.6- 830211 688
830115 095 1.2+ 3.4+ 830211 688
830122 688 0.6+ 1. 8- 830218 330
830122 688 0.5+ 1.0- 830219 688
830208 330 3.1- 1.7+ 830219 688
830210 095 1.7+ 1.5+ 830305 330

1983 CC = 1989 MA

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 1.23786 (1950. 0)

n 0. 36710230 Peri. 175.96994

a 1.9317259 Node 133. 72658

e 0. 0471935 I ncl . 24. 83599

P 2.68 H 13.5

Resi dual s in seconds of arc

830211 688 0.5- 0. 3- 830219 688
830211 688 0.1+ 2.7+ 830220 675
830215 688 1.0- 0. 4- 830221 675
830215 688 4.9+ 2.09- 890630 675

830219 688 0.2+ 2.2- 890630 675

POooOoRERRE O CORPPORPRPOOO

POROOO O

Coror ®

(J

+0
-0
-0

4-
1+
o+
8+

.2+
.9+

5-

.3+

(J

-0
-0
-0

3+
2+
7+
3+

.3+

O-

(J

+0
-0
-0

O-
6-
4-
5+

.3+

COOOOO000000
N
+

-P)
P

. 20780147
. 95560419
. 20889992
0. 25

COoRooRE
\‘
1

-P)
P

. 99230467
. 02093664
. 12203727
0.25

POREEN
w
1

-P)
P

. 64341822
. 71353435
. 27727553
0.25

1. 0-
2.2+
2.0+
0.2+
0.7+

1989 SEPT
880911 809 0.6+
880914 809 0.1+
880914 809 0.2+
880914 809 0.2+
880918 809 1.4-
880918 809 1. 3-
880918 809 1. 2-
880919 809 1.4-
880919 809 1.4-
880919 809 1.2-
Mar sden
Q
+0. 97814514
+0. 20455573
+0. 03726996
890601 675 2.0+
890601 675 O0.7-
890602 675 1.5+
890706 675 0.9-
890706 675 1.6-
890710 675 1.0-
890710 675 1. 3-
| chi kawa
Q
+0. 08470433
-0.83367571
-0. 54571969
830305 095 0. 2-
830315 095 1.0-
890822 403 1.8-
890822 403 0.7+
Mar sden
Q
+0. 70276877
+0. 69418707
-0. 15562893
890703 675 0.0
890703 675 0.9-
890808 675 0. 3-
890809 675 0.1+
890809 675 0.2+
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M P. C 15 066
1985 CG = 1980 WU = 1989 CP6

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 126. 11005 (1950.0)

n 0. 26674728 Peri. 351.08130
a 2. 3900265 Node 97. 25415
e 0.1711356 I ncl . 3. 38200
P 3.69 H 13.5

Resi dual s in seconds of arc

801130 095 0.0 0.1+ 850218 054

850211 054 1.4- O0.5-
850212 054 2.1+ O.6-

850220 675
850223 675

850213 054 0.1- 0.6+ 890204 033

1985 KA

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 12.19498 (1950. 0)

n 0.27170130 Peri . 79. 94226
a 2.3608901 Node 249. 69053
e 0. 2926496 I ncl . 22. 20555
P 3.63 H 14.5

Resi dual s in seconds of arc

850518 474 0.4- 0. 8- 850525 474
850518 474 2.7- 1.3+ 850530 474
850521 474 0.5+ 3.0+ 850530 474
850521 474 1.6+ 2.0+ 850616 474
850523 474 0.4+ 1.0- 850616 474
850523 474 0.5+ 1.6- 850618 474
850524 474 0.6+ 1.09- 850618 474
850524 474 1.8+ 1. 8- 850814 474
850525 474 1.5- 1.2+ 850814 474

1985 RU = 1989 PD
Id. S. Nakano, T. Furuta

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 358. 64282 (1950. 0)

n 0. 23990299 Peri . 30. 75883

a 2.5651522 Node 317. 78191

e 0. 3302747 I ncl . 16. 56391

P 4.11 H 14.0

Resi dual s in seconds of arc

850915 675 0.3+ O0.1- 851012 675
850915 675 0.6+ O0.5- 851013 675

850921 675 0.5- 0.3+ 851014 675
851012 675 0.3- 0.5+ 890804 886

1985 TP = 1980 RR2 = 1989 NJ1

Id. H E. Holt (k), D W E. Geen

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 1.33895 (1950. 0)

n 0. 20423156 Peri. 129.74236

a 2. 8557599 Node 178. 29849

e 0. 0568196 I ncl . 1. 88958

P 4.83 H 12.5

Resi dual s in seconds of arc

800908 095 0.3+ 0. 8- 851015 688
850915 095 1.3+ 2.2+ 851020 688
850920 095 0.6- 2.5+ 851020 688
850922 095 0.6+ 0.9+ 851107 688
851015 688 0.7+ 0.6+ 851107 688

cooooOoRRE § cooco @

Cooo o

®

NOWNO

+0. 02878004
+0. 92065749
+0. 38930901

0.25

.3+
. 9-
1+
.2+

P

0. 6+
0. 3+
0. 4-
0. 3-

(J-P)
P

+0. 79431680
- 0. 58860765
+0. 15033912

0. 25

1_
2+
4+
4+
O-
1-
8_

4+
.3+

.4+
. 4-
9-
2.
.9+
0-
9-
7-
. 0+

POORPROOR

(J-P)
P

+0. 96580533
- 0. 25469907
+0. 04846068

4+
3-
2-
5+

25

1. 0-
0. 3+
0. 3+
0. 9-

(J-P)
P

+0. 61623554
-0. 73225181
- 0. 28993284

0.25

. 8+
. 0-
. 6-
. 6+
.3+

0.7+
0. 3+
1. 6-
1.9-
2.9-

1989 SEPT.

Kobayashi
Q
-0.99787126

+0. 00366060
+0. 06511181

890204 033 0. 5-
890306 033 0.0
890306 033 0.3+

Bal am

Q
+0. 49339291

+0. 76943105

+0. 40563445
890703 801 0. 2-
890725 657 1.1-
890725 657 0. 2-
890731 801 0. 3-
890804 657 O0.5-
890805 657 0. 2-
890805 657 1.2+
890809 657 0. 6-
890826 657 1.1+

Nakano

Q
+0. 17470921
+0. 77744641
+0. 60419679

890804 886 0. 3-
890810 403 0. 3+
890810 403 0. 6-

Mar sden

Q
+0. 78756130
+0. 57341482
+0. 22570476

890707 675 2.9+
890707 675 0. 1-
890710 675 1.7-
890710 675 1.1-

CORPRWOONO ocoo
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M P. C 15 067 1989 SEPT.

1986 TR6 = 1989 EY4

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Bar dwel

M 73.69209 (1950. 0) P Q

n 0. 08543669 Peri. 149.80438 +0. 37784676 -0. 90256296

a 5. 1055276 Node 277. 31762 +0. 80233115 +0. 43045555

e 0. 0522581 I ncl . 12. 01230 +0. 46205687 -0.00938717

P 11.54 H 10.0 G 0.25

Resi dual s in seconds of arc

861005 092 0.6+ 0. 4- 861010 092 0.3- 0.6+ 890109 675 0.0

861005 092 0.2+ 1.2- 861010 092 0.4+ 0. 1- 890202 675 0.1+
861009 092 0.6- 0. 8- 861011 092 0.1+ 0.0 890202 675 1.2+
861009 092 0.4- 0.5+ 861012 092 0.8- 0. 4- 890307 675 0. 3-
861009 092 0.4+ 0.4+ 890109 675 0.8- 0. 2- 890308 675 0. 2-
1986 UU = 1986 XC1 = 1989 NF1

Id. F. N Bownan (d, MPC 11723), H E. Holt

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Mar sden

M 354. 69702 (1950. 0) P Q

n 0. 30216419 Peri. 107.86298 +0. 95525960 +0. 28262243

a 2.1994204 Node 235. 80467 -0.29518042 +0. 89240060

e 0. 2538007 I ncl . 6. 05159 -0.01864433 +0. 35177512

P 3.26 H 14.0 G 0.25

Resi dual s in seconds of arc

861007 095 1.4+ 2.0+ 861103 046 0.2- 2.4+ 861204 688 0. 1-
861012 095 1.1- O.5- 861108 046 1.8+ 0. 3- 890707 675 0. 4-
861028 046 0.1- 1.0- 861108 046 0.2- O0.9- 890707 675 O0.1-
861028 046 0.2- 2.2- 861127 095 0.6- O0.5- 890709 675 0.9+
861103 046 0.4- 1.7+ 861204 688 0.2- 0. 2- 890709 675 0. 3-
1987 GD = 1976 GC6 = 1988 SF1

Id. T. Kobayashi, L. D. Schrmadel

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi

M 240. 49539 (1950. 0) P Q

n 0. 26893346 Peri. 332.65737 -0. 93940255 +0. 34119344

a 2.3770564 Node 227. 33312 -0. 30565209 -0.87760663

e 0. 0749032 I ncl . 2.59683 -0. 15524064 -0.33673972

P 3. 66 H 13.5 G 0.25

Resi dual s in seconds of arc

760402 095 1.4- 3.6- 870424 887 0.5- 0. 8- 880919 809 0.0

870327 688 0.7+ 0.3+ 870424 887 0.1+ O. 8- 880919 809 0.2+
870327 688 1.2+ 0.5+ 880918 809 0.6- 0.2+ 880919 809 0.0

870331 887 0.1+ 0.8+ 880918 809 0.5- 0.5+ 880920 809 O0.5-
870331 887 0.3+ 1.4+ 880918 809 0.3- 0.6+ 880920 809 0. 4-
870404 887 0.6- 2.4+ 880919 809 0.5+ 0.3+ 880920 809 0. 2-
870404 887 1.7- 1.3+ 880919 809 0.6+ 0.2+

870424 887 1.9+ 1. 3- 880919 809 1.0+ 0.3+

1987 QZ1 = 1989 C&b

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi

M 145. 02954 (1950. 0) P Q

n 0. 26022231 Peri . 78.81827 +0.79182382 -0.60749397

a 2.4298140 Node 318. 54826 +0. 51661057 +0. 72120562

e 0. 1531685 I ncl . 5. 45899 +0. 32577379 +0. 33288665

P 3.79 H 14.0 G 0.25
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M P. C 15 068

Resi dual s in seconds of arc

870821 809 0.8+ 0.9+ 870828 809
870821 809 0.1- 1.0+ 870828 809
870821 809 0.6+ 1.3+ 870828 809
870825 809 2.8- 2.0- 870829 809
870825 809 0.3- 0. 8- 870829 809
870825 809 1.5- 1.0+ 870829 809
870826 809 0.0 1.1- 870831 809
870826 809 0.3+ 1.1- 870831 809
870826 809 0.5- O0.5- 870831 809
1988 EC

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 345. 32220 (1950. 0)

n 0. 36662085 Peri . 33. 04647
a 1.9334168 Node 339. 66407
e 0. 0994910 I ncl . 19. 29039
P 2.69 H 14.0

Resi dual s in seconds of arc

880307 888 1.0+ O0.1- 880309 888
880307 888 0.6- 0. 3- 880310 888
880307 888 0.2- 0.1+ 880310 888
880307 888 1.1+ 1.1+ 880312 888
880308 888 2.2+ 1.9+ 880312 888
880308 888 1.9+ 0.4+ 880322 888
880309 888 1.3- O0.6- 880322 888

1988 RrR2 = 1980 JD

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 146. 24664 (1950. 0)

N 0.26443517 Peri. 131.12486
a 2.4039378 Node  150. 17628
e 0.2015531 I ncl . 2.72326
P 3.73 H 13.5

Resi dual s in seconds of arc

800511 046 2.9+ 1.4- 800513 046
800511 046 0.6+ 1.4+ 800514 046
800512 046 2.7- O0.2- 800514 046
800512 046 1.1- O0.4- 880909 046
800513 046 2.3+ 0.9- 880909 046

1988 RF9 = 1977 DL

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 186. 50488 (1950. 0)

n 0. 29188481 Peri. 147.88763

a 2. 2507559 Node 97. 22383

e 0. 1657819 I ncl . 2.52020

P 3.38 H 14.5 G
Resi dual s in seconds of arc

770218 381 0.3+ 0.5+ 880902 809 1.
770218 381 1.1+ 1.4- 880905 809 2.
770219 381 1.0+ 0.6+ 880905 809 O.
770219 381 2.1- 1.2+ 880905 809 O.
880902 809 1.7- 0.9+ 880907 809 (4.
880902 809 1.7- 1.1+ 880907 809 (4.

onNoRERENO ®© CONERENOOO

OCROoFC ®

6- 0.6-
7+ 0.5-
7- 0.3-
1+ 1.1+
3+ 1.6+
0+ 1.6+
0+ 1.1+
1+ 0.2+
3- 0.4+
(J-P)
P

+0. 96485426
+0. 10384380
+0. 24139745

0. 25

8-
0-
8-
3-
8-

.3+
LT+

+0. 19638870
-0. 91321150
- 0. 35703815

0.25

9-
1-
3-
4+
0

-0.42034434
-0. 84147389
- 0. 33945887

0.25

7-
2.
8-
8+
6+
6+

1-
8-
9-
.4+
.2+
2.
3-

PRONOOR

P

0. 3+
0. 3+
1.2+
0.1+
0.1-

P

NNOORE
N
1

870831
870831
870831
870903
870903
890202
890204
890210
890210

1989

809
809
809
809
809
033
033
033
033

Mar sden

- 0.
+0.
+0.

880711
890810
890810
890811
890811

SEPT.

. 5-
. 3-
2-
L+
LT+

. 6+
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Q
23638044
74429093
62462413

413
675
675
675
675

0.1-
0.1+
1.2+
0. 4-
0. 9-

Kobayashi

+0.
+0.
+0.

880910
880910
880920
880920
880920

Q
98024137
19162817
04904595

046
046
809
809
809
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Q
90631545
37138310
20166034
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- 0.
- 0.
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809
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809
809
809
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M P. C 15 069 1989 SEPT. 15
1989 AZ
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel
M 147. 70020 (1950. 0) P Q
n 0. 46680814 Peri. 111.50840 +0. 66852407 -0.72045289
a 1. 6458002 Node 295. 16188 +0. 58430488 +0. 66227136
e 0. 4680224 I ncl . 11. 75877 +0. 46006888 +0. 20577724
P 2.11 H 19.5 G 0.25
From 14 observations 1989 Jan. 8-Feb. 16, nean residual 0".9.
1989 EY2 = 1980 TY4 = 5489 T-2
Id. S. Nakano (MPC 14624; unpublished)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Nakano
M 250. 24001 (1950. 0) P Q
n 0. 28185233 Peri . 68. 02312 +0.67718821 +0. 72980412
a 2.3038587 Node 244. 95392 -0.70749454 +0. 61078335
e 0. 1355706 I ncl . 5.94404 -0.20215738 +0. 30713132
P 3. 50 H 13.5 G 0.25
Resi dual s i n seconds of arc
730930 675 0.3+ O0.7- 801008 675 0.4- 0.6+ 890302 809 0.0 1.1+
730930 675 0.6+ 0.3+ 801009 675 0.7- 0.09- 890302 809 1.4- 0.8+
731004 675 0.9+ 0.0 801010 675 0.5+ 1.7+ 890302 809 0.4- 0.4+
731004 675 0.1- 0.4+ 890204 809 0.9+ O0.9- 890303 809 0.2- 0.7+
731005 675 0.8- 0. 2- 890204 809 0.7+ 1.1- 890303 809 0.2- 0.1+
731005 675 0.5- 1.1- 890204 809 1.2+ O0.6- 890303 809 1.1- O. 3-
1989 FB
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden
M 13. 29649 (1950. 0) P Q
n 0. 92621593 Peri. 333.58060 +0. 99330522 +0. 06206639
a 1. 0423044 Node 23. 48257 +0. 00764537 +0. 80623369
e 0. 2504829 I ncl . 14. 15281 -0.11526617 +0. 58833238
P 1.06 H 17.0 G 0.25
From 15 observations 1989 Apr. 1-June 5, nean residual 1".1.
1989 FC
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden
M 248. 61330 (1950. 0) P Q
n 0. 95317128 Peri. 254.96638 +0. 26158529 -0.96518034
a 1. 0225599 Node 179. 86899 +0. 91514124 +0. 24795910
e 0. 3571255 I ncl . 4.91245 +0. 30674037 +0. 08332580
P 1.03 H 20.5 G 0.25
From 24 observations 1989 Mar. 31-June 5, nean residual 0".5.
1989 KD = 1969 AO = 1975 YB
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Mar sden
M 312. 86441 (1950. 0) P Q
n 0. 26791429 Peri. 242.62446 +0. 98468302 +0. 06180525
a 2.3830857 Node 113. 44658 -0. 00523453 +0. 94512101
e 0. 2550123 I ncl . 10. 23611 -0.17427551 +0. 32082143
P 3.68 H 12.5 G 0.25
Resi dual s in seconds of arc
690115 095 0.3+ 2.3- 890531 675 0.6- 1.5+ 890602 675 0.0 0. 3-
751230 805 0.4+ O0.6- 890601 675 0.8+ 0.1+ 890729 675 0.4- 3.8-
751231 805 0.3+ 1.9- 890601 675 0.4+ 0.0 890729 675 1.5- 3.5-
890531 675 1.1- 0.9+ 890602 675 0.5+ 0. 4-
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1989 KG

Id. B. G WMarsden

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 106. 55454 (1950. 0)

n 0. 22926338 Peri . 334. 53111
a 2.6439127 Node 169. 38098
e 0. 0952569 I ncl . 13. 32911
P 4. 30 H 12.0

Resi dual s in seconds of arc

410201 062 0.4+ O0.6- 760403 095
410201 062 0.6- 1.8- 760407 095
630322 760(88.2- 36.6-)X 800221 095
651020 330 0.5- 1.0- 800316 095
670411 026 3.0+ 0.4- Y 890529 675
691017 095 0.7+ 1.5- 890529 675

1989 KK = 1986 WA2

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 39.18473 (1950. 0)

n 0. 22562651 Peri . 34.90211
a 2.6722484 Node 199. 62897
e 0.1243795 I ncl. 12. 84791
P 4. 37 H 13.0

Resi dual s in seconds of arc

861127 033 0.0 0.1+ 890601 675
861128 033 0.3- 0.2+ 890601 675
861129 033 0.3+ 0. 2- 890602 675
890531 675 1.6- 0. 8- 890602 675
890531 675 2.3- 0.5+ 890706 675

1989 ME = 1978 QM

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 312. 70131 (1950. 0)

n  0.17268429 Peri.  38.11210
a 3.1937494 Node  326.97850
e 0.1305860 Incl.  28.37387
P 5.71 H 12.0

Resi dual s i n seconds of arc

780831 095 0.5+ 0.4+ 890701 474
780905 095 0.5- 0. 4- 890701 474
890630 474 0.2- 0.2+ 890702 474
890630 474 0.2+ 0.7+ 890702 474

1989 NA
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 16. 43263 (1950. 0)

N 0.22947925 Peri. 201.87222

a  2.6422491 Node  96. 63146

e 0.4545009 Incl.  14.19914

P 4.29 H 15.0

From 27 observati ons 1989 July 2-Sept. 5, mean residua

1941 CA = 1963 FE = 1965 UM
1976 GO6 = 1980 D = 1980 FP10
N. S. Chernykh (d)

PRPEO O oEdhooN O

rooo @

G

.3+
.3+

. 5+
. 0+

1967 GQJ = 1969

(J-P)
P

- 0. 81024881

+0. 56939407

+0. 13887859
0. 25

8-
5-
8+
6-

PROFROO
[ —
+

(J-P)
P

- 0. 58507356

-0. 78543273

-0. 20195134
0.25

0.7+
0. 5-
1. 5-
1.3+
0.7-

P

+0. 95564878

-0. 09233410

+0. 27966021
0.25

4-
2+

0. 6-
0. 4-
0.0

0. 3+

P

+0. 46590994

-0. 77107830

- 0. 43401173
0. 25

1989 SEPT. 15
UA2

Mar sden

Q
. 58454424
. 80227842
. 12106758

[
[elele]

890530
890601
890602
890602
890729
890729

675
675
675
675
675
675

mOoooOor
w
+
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Mar sden

Q
80753273
58717076
05586948

+0.
- 0.
- 0.

890711
890711
890729
890729

675 O.
675 O.
675
675

+ +

N

1
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SENT NN

Kobayashi

Q
-0. 14024123
+0. 69233694
+0. 70781492

1-
2+

890708 474 0.5- 0.
890708 474 0.4- O.

Mar sden

Q
+0. 85062435
+0. 52538307
-0. 02026937

1".0.



M P. C 15 071

1989 NJ = 1967 JA = 1970 CC = 1986 TH2
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P)
P

M 46. 66492 (1950. 0)

n 0. 27324256 Peri . 39. 55383 -0. 22958262
a 2. 3520038 Node 217. 44743 -0.92751566
e 0. 1444958 I ncl . 8. 89143 -0. 29496867
P 3.61 H 13.0 G 0.25

Resi dual s in seconds of arc

670502 095 1.2- O0.1- 700209 805 1.8+ 1.3-
670504 095 (0.7+ 6.4-) 700209 805 0.6+ O0.5-
670505 095 1.5+ 1.1+ 861003 095 (3.9- 3.1-)
700207 805 2.1- 1.6- 861007 688 1.1+ 1.0-
700207 805 1.6- O0.5- 861007 688 (5.3+ 0.8-)
700207 805 0.7- O0.1- 890702 675 0.4+ 0.09-
700209 805 0.0 2.0- 890702 675 0.1+ 2.1-

1976 HH = 1977 TW6

1989 NM = 1972 JP =
1.0 ET = JDE 2447800.5 (J-P)
P

Epoch 1989 Cct.
M

6. 99301 (1950. 0)
n 0. 24049813 Peri. 214.96089 +0. 68412509
a 2.5609186 Node 98. 68275 -0. 63152533
e 0. 1613306 I ncl . 8. 37861 -0. 36489535
P 4.10 H 13.0 G 0.25
Resi dual s in seconds of arc
720512 095 O0.6- 2.1- 890702 675 0.4- 0. 2-

760423 095 0.3+ 0.8+ 890702 675 0.8- 1.4+
760503 095 0.1+ 0.9+ 890704 675 0.8- 1.0-
771009 095 0.5+ 1.3- 890704 675 0.7- 2.6-

1989 NO = 1985 FJ
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P)

M 50. 63761 (1950. 0) P

n 0. 29155787 Peri. 263.45183 -0.19326429
a 2. 2524426 Node 355. 38874 -0. 86416445
e 0. 1540654 I ncl . 4. 75890 -0. 46461675
P 3.38 H 13.5 G 0.25

Resi dual s in seconds of arc

850315 046(12.8- 1.5-) 890702 675 0.3+ 0.5-
850315 046 (7.4- 1.3-) 890702 675 0.0 0. 4-
850320 046 0.3- 0. 4- 890704 675 1.7+ 0. 3-
850320 046 0.5- 1.2+ 890704 675 0.4+ 1.6-

1989 NR = 1986 RD10
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P)
p

M 350. 42858 (1950. 0)

n 0. 30064191 Peri . 26. 63761 +0. 91992326
a 2.2068386 Node 310. 95705 -0.38260470
e 0. 0833129 I ncl . 9.44210 -0. 08576034
P 3.28 H 13.5 G 0.25

Resi dual s i n seconds of arc

860908 095 0.5- 0. 6- 890704 675 0.5+ 0. 8-
860911 095 0.8+ 0.9+ 890704 675 1.1+ O0.5-
890702 675 0.1+ O0.7- 890809 675 0.3+ 0.5+
890702 675 0.4- 1.4+ 890809 675 1.6- 0.4+

1989 SEPT.

Bar dwel |

Q
+0. 96874132
-0. 24702642
+0. 02276414

890704 675 0.4+

890704 675 0.7+

890809 675 0.3+

890809 675 0.3+

890811 675 1. 3-

890811 675 O0.5-
Bar dwel |

Q
+0. 71499949
+0. 67949128
+0. 16452152

890809 675 O0.1-
890809 675 0.7+
890811 675 0.5+
890811 675 1.7+

Bar dwel |

Q
+0. 98112406
-0.17343656
- 0. 08552971

890809 675 3. 2-
890809 675 0.9+
890811 675 0.0

890811 675 0. 2-

Bar dwel |

Q
+0. 37201093
+0. 78255276
+0. 49921844

890811 675 0.1+
890811 675 0.1+

15

COoo0oro

_Ol—‘l—‘o

NOON

. 8+
.3+
.9+

. 1-
.3+
. 6-



M P. C. 15 072 1989 SEPT.
1989 NB1 = 1949 MG
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Nakano
M 26.21025 (1950. 0) P Q
n 0.17376232 Peri. 147.67870 +0. 24090241 +0. 94600566
a 3.1805325 Node 135. 18412 -0.94299209 +0. 28101607
e 0.1110696 I ncl . 17.92145 -0. 22963438 -0. 16156501
P 5.67 H 11.5 G 0.25
Residual s in seconds of arc
490616 024 0.8+ 1.1- 890702 675 0.2+ 0.9+ 890809 675 0.5+
490622 024 0.8- 0.9+ 890704 675 0.9+ 1. 3- 890811 675 1.9-
890702 675 1.6+ 1.1+ 890809 675 0.1- O0.5- 890811 675 1.2-
1989 NGL = 1974 SY3 = 1979 RF1 = 1980 Wr1l
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Mar sden
M 14. 84068 (1950. 0) P Q
n 0. 18815265 Peri . 59. 62502 +0. 46643099 +0. 87511821
a 3.0162224 Node 238. 72537 - 0. 85446303 +0. 40807206
e 0. 0567335 I ncl. 8.67286 -0.22876857 +0. 26008712
P 5.24 H 12.5 G 0.25
Residual s in seconds of arc
740922 095 O0.7- 0.9+ 890707 675 0.5+ 0.2+ 890729 675 0. 8-
790914 095 0.4+ 0.4+ 890707 675 0.2+ 1.1+ 890729 675 0. 3-
801130 095 0.2- 1.6- 890709 675 1.5+ 0.9+ 890801 675 1.4-
801210 095 0.2+ 0.2+ 890709 675 1.6+ 0.1+ 890801 675 1.2-
1989 OA = 1978 LR = 1985 NH1 = 1986 VO
ld. T. Furuta
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) | chi kawa
M 33.00288 (1950. 0) P Q
n 0. 27910266 Peri . 46. 78353 +0. 34218645 +0. 93718027
a 2.3189654 Node 243. 34122 - 0. 88256750 +0. 29579129
e 0. 1336501 I ncl . 4. 35316 - 0. 32246401 +0. 18493419
P 3.53 H 13.4 G 0.25
Residual s in seconds of arc
780606 119 0.6- 1.7- 861107 046 0.7- 2.6- 890728 403 1.5-
780606 119 0.4- 2.1- 861107 046 0.2- 3.4- 890728 403 1.9-
850424 688 1.1- 1.7- 861109 046 0.8+ 1.6- 890811 403 1.2+
850424 688 0.2+ 2.0- 861109 046 2.2+ O0.6- 890811 403 1.9+
861103 046(12.4+ 5.2-) 890727 403 1.3+ O0.2- 890822 403 1.0+
861103 046(13. 1+ 4.6-) 890727 403 0.1- 1.4- 890822 403 2.1-
1989 OB
Epoch 1989 Cct .0 ET = JDE 2447800.5 Bar dwel
M 0.86104 (1950. 0) P Q
n 0. 22135072 Peri . 71. 29092 +0. 99136872 -0. 01620731
a 2.7065461 Node 289. 47195 - 0. 04255850 +0. 89880616
e 0. 5548294 I ncl . 7.93155 +0. 12400339 +0. 43804659
P 4.45 H 16.5 G 0.25
From 17 observations 1989 July 7-Aug. 28, nean residual 0".8.
1989 PB
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 336. 35669 (1950. 0) P Q
n 0. 89920347 Peri. 121.18132 +0. 05893780 -0. 99434160
a 1. 0630754 Node 325. 10253 +0. 85519441 +0. 09596256
e 0. 4832119 I ncl . 8. 88674 +0. 51494549 - 0. 04556275
P 1.10 H 17.2 G 0.25
From 47 observations 1989 Aug. 1-Aug. 24, nean residual 0".8.
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G

1989 QF

Epoch 1989 Aug. 22.0 ET = JDE 2447760.5
M 62. 38633 (1950. 0)

n 0.79559560 Peri. 239.25111

a 1.1534740 Node  344. 20982

e 0.4174382 I ncl . 3.99792

P 1.24 H 18.0

From 4 observations 1989 Aug. 31-Sept.

2040 P-L = 2220 T-2

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 346. 76835 (1950. 0)

n 0. 30314845 Peri. 342.63557

a 2.1946571 Node 0. 46576

e 0. 2432646 I ncl . 4.81058

P 3.25 H 16.5

Resi dual s in seconds of arc

600924 675 0.4+ 0.1- 601026 675
600926 675 0.5+ 0. 8- 730919 675
600928 675 0.0 1.1- 730919 675
600929 675 0.4+ 0. 8- 730920 675
601017 675 0.0 0. 6- 730925 675
601022 675 0.1+ 0.8+ 730925 675
601025 675 0.3+ 0.5+ 730929 675

2113 P-L = 2001 T-2

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 228. 60222 (1950. 0)

n 0. 22674827 Peri. 165.07823

a 2.6634278 Node 221. 84639

e 0. 0877851 I ncl . 3. 52099

P 4.35 H 15.5

Resi dual s in seconds of arc

600924 675 0.3+ 0. 3- 600929 675
600924 675 0.4- 0.4+ 601017 675
600926 675 1.5+ O0.2- 730919 675
600926 675 0.1+ 0.2+ 730919 675
600928 675 0.1- 0.1+ 730920 675
600928 675 1.4- O0.2- 730924 675

2514 P-L = 2267 T-2

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 275. 69746 (1950. 0)

n  0.22743300 Peri. 321.73199
a 2.6580792 Node 8. 40336
e 0.1839048 Incl.  11.89437
P 4.33 H 16.0

Resi dual s in seconds of arc

600924 675 0.5+ 0.2+ 601026 675
600926 675 0.8- 0.5+ 730925 675
600928 675 0.7- 0.0 730925 675
600929 675 0.3- 0.1+ 730929 675
601017 675 0.3+ O0.1- 730929 675
601022 675 0.6- 1.1+ 730930 675

5.
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(J

+0. 95681182
- 0. 25575763
-0.13819978
0.25

4-
5-
0-
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. 5+
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(J

P
+0. 89127875
+0. 40947191
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0.25

1+
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0
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P
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-0. 32785733
0.25

-P)
P

-P)

NORrOOOO

coodoo

2-

. 6+
. 8+
L4+

0-
3-

.2+

(J-P)
P

+0. 86526073
- 0. 39398161
- 0. 31000381
0. 25

4+
2+
4+
5_
5_
3+

SININISYSIS!

1-
8-
2-

.3+
L2+

6-

1989 SEPT. 15

G een

Q
+0. 68819827
- 0. 65063445
- 0. 32102641

Nakano

Q
29070721
84289158
+0. 45279477

+0.
+0.

730929
730930
730930
731004
731004
731005
731005

675 (

675
675
675
675
675
675

Nakano

Q
45160105
84035453
29976782

- 0.
+0.
+0.

730924
730925
730925
730929
730929

675
675
675
675
675

Nakano

+0.
+0.
+0.

730930
731004
731004
731005
731005

0. 5-
0.4+
0. 3-
0.2+
1.1+

Q
50041643
71592061
48686865

675
675
675
675
675

ONEREE CO0O00OoWw

OrProo



M P. C

3051 P-L = 1976 JT6 = 1989 NG

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 6.81739 (1950. 0)

n 0. 23417672 Peri . 79. 19721
a 2.6067951 Node 227.27246
e 0. 1706446 I ncl . 12. 21934
P 4.21 H 13.5

Resi dual s in seconds of arc

600924 675 0.4+ 0.2+ 600928 675
600924 675 0.9+ O0.4- 600928 675
600925 675 0.7+ O0.1- 600929 675
600925 675 0.1+ 0.2+ 601017 675
600926 675 0.0 0. 3+ 601017 675
600926 675 1.2+ O0.5- 601022 675
600927 675 0.9- O0.4- 601024 675

15 074

6035 P-L = 2125 T-2

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 304. 11727 (1950. 0)

n 0. 22837648 Peri. 299.88261
a 2.6507534 Node 358. 93094
e 0. 1922002 I ncl . 11. 31065
P 4.32 H 14.0

Resi dual s in seconds of arc

600924 675 0.1+ 1.0- 730919 675
600925 675 0.5+ 0. 3- 730920 675
600926 675 0.5- 0.7- 730924 675
600928 675 0.5- 0.7- 730924 675
601024 675 0.9+ 0.5+ 730925 675
601026 675 0.6+ 1.0+ 730925 675
730919 675 0.9+ 1.5+ 730929 675

6193 P-L = 2271 T-2

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 288. 80501 (1950. 0)

n 0. 22866891 Peri. 137.09706
a 2.6484930 Node 191. 00561
e 0. 1226337 I ncl . 12. 39394
P 4.31 H 15.5

Resi dual s in seconds of arc

600924 675 0.1- 0. 8- 730920 675
600925 675 0.6+ 0.0 730924 675
600926 675 0.5- 0. 8- 730924 675
600928 675 O0.3- 0.4+ 730925 675
601022 675 0.3+ 1.9+ 730929 675
730919 675 0.5- 0.8+ 730929 675
730919 675 0.6- 0.6+ 730930 675

9570 P-L = 4289 T-2

Epoch
M 315.

O DS
roONO

1989 Cct
40135

. 22877677
. 6476605
. 0592094
.31

Peri .
Node
I ncl .

H 15.

209. 93614
93. 14083
3. 79835

1

—~
PROOWRO O

1.0 ET = JDE 2447800.5
(1950. 0)

G

Coo0ooro O

1+

COoENOO O

P

+0. 57804967

-0. 80664481

-0. 12321825
0.25

.3+
. 8+
9-
7-
. 0+
.4+
1-

[
1
OONOOOO

(J-P)
P

+0. 48227505

-0.72074423

-0.49793426
0.25

6+
8-
2.
-

4+
.3+
L4+
L+
3-
. 3-
.9+

7-
2-

PRPRPOROR

(J-P)
P

+0. 84596765

-0. 52862038

- 0. 06999454
0.25

U100
[

\l
1
NNENOOR
w
1

(J-P)
P

+0. 54467068

- 0. 75565710

- 0. 36375293
0.25

1989 SEPT.

Kobayashi

Q
80105232
53218120
27404079

+0.
+0.
+0.

601026
760503
890702
890702
890704
890704

675
809
675
675
675
675

Nakano

Q
87601220
39441341
27756203

+0.
+0.
+0.

730929
730930
730930
731004
731004
731005
731005

675
675
675
675
675
675
675

Nakano

Q
53165764
82608176
18689323

+0.
+0.
+0.

730930
731004
731004
731005
731005

675
675
675
675
675

G een

1-
.0
7-
1+
. 8+
1-

cooooo

COoOorOoro
w
+

Q
+0. 83603744
+0. 52345064
+0. 16444096

15

ConNFPoOo

CoroRrko

oroor



M P. C 15 075

Resi dual s in seconds of arc
601017 675 0.6+ 1.8+ 730925 675

601022 675 1.7- 0. 3- 730925 675
601024 675 0.3+ 0. 2- 730929 675
601026 675 0.4- 0. 3- 730929 675
730920 675 1.8+ 0.0 730930 675

1051 T-2 = 1980 FD

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 87.44749 (1950. 0)

n 0. 21900903 Peri. 305.87393

a 2. 7258099 Node 178. 85401

e 0. 0951994 I ncl . 13. 15236

P 4.50 H 13.0

Resi dual s i n seconds of arc

730919 675 1.1+ 1.0- 730925 675
730919 675 0.4+ 1.1- 730929 675
730920 675 0.5+ 0.1- 730929 675
730924 675 1.4+ 1.1- 730929 675
730924 675 0.1+ O0.4- 730930 675
730925 675 0.8- 1.9- 730930 675
730925 675 1.1- 2.7+ 731004 675
730925 675 0.5- 0.3+ 731004 675

1063 T-2 = 1988 XF1

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 67.23610 (1950. 0)

n 0.27003139 Peri . 255. 69325

a 2.3706088 Node 197. 48766

e 0.1781924 I ncl . 1. 80601

P 3. 65 H 14.5

Resi dual s in seconds of arc

730919 675 0.4+ 1.1- 730929 675
730919 675 0.1- 0.6+ 730930 675
730920 675 0.1- O0.1- 730930 675
730924 675 1.2+ 0.1+ 731004 675
730924 675 0.5- 0.7+ 731004 675
730925 675 0.6- 1.5- 731005 675
730925 675 0.1- 0.8+ 731005 675
730929 675 0.8+ 1.1+ 881202 399

1105 T-2 = 1982 XA4

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 166. 10507 (1950. 0)

n 0. 23232134 Peri. 304.71238
a 2. 6206558 Node 183. 57906
e 0. 1389132 I ncl . 2. 68695
P 4. 24 H 14.5

Resi dual s in seconds of arc

730919 675 1.5+ 0.0 730925 675
730919 675 1.2+ 0. 3- 730929 675
730920 675 0.5- 0.2+ 730929 675
730924 675 1.5- O0.4- 730930 675
730924 675 1.5+ 0.5+ 730930 675
730925 675 1.1- O0.2- 731004 675

. 0+
. 8+

. 5+
.2+

coorrooo @ coooroor @ coprn

coooor @

0
0.
9- 1.
0
0

(J-P)
P

-0.57010556
+0. 80787445
+0. 14939385

0.25
6- 2.7+
1+ 1.4+
0 0. 4-
1- 0.6+
.5+ 0.0
7- 0.1+
8+ 1.2-
.2+ 0.0
P
- 0. 05534422

+0. 92775287
+0. 36906860

0.25
8+ 0.7-
4+ 1.1+
4- 0.6+
0- 2.7
2+ 0.0
3+ 0.7+
5- 1.1+
1- 0.1
P
-0. 61960536

+0. 73457283
+0. 27657178

0. 25
7- 1.3+
2+ 1.0-
4+ 1.7-
8- 1.0+
.1+ 0.6+
.1+ 0.9-

730930
731004
731004
731005
731005

1989

675
675
675
675
675

Nakano

[
[oleole)

731005
731005
800316
800316
800317
800317
800323

675
675
046
046
046
046
809

—~
OrrOORrO

SEPT.

0. 5+
1.3+
0. 6+
0.2+
0.7+

Q
. 82155885
. 56159956
. 09821911

2-
L1+
. 6+
.3+
. 0-
5-
.0

Kobayashi

[
[elele]

881202
881202
881202
881203
881203
881203

399
399
399
400
400
400

Q
. 99842242
. 04791627
. 02926949

e
. 6+
L+
LT+
8-
. 0-

ROROOR

Kobayashi

[
eleole]

731004
731005
731005
821213
821214
821214

675
675
675
381
381
381

Q
. 78490804
. 57854903
. 22181162

4+
4+
.0
. 8-
4+
L4+

COO0OO0O0O0O

OCOOrRKRF

opOOOOO PRPOR

PORPOOO

. 9-

L 2-
. 6-
.9+
L 0+)
. 3-

. 2-
1+
L2+
. 3-
. 6-
.9+



M P. C 15 076

1133 T-2 = 1976 GS5 = 1984 YL5 = 1986 Gyl = 1988 TF4

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P)
M

9. 02467 (1950. 0)
n 0. 19854553 Peri. 224.05224
a 2.9100258 Node 214. 97681
e 0. 0278885 I ncl . 1.29680
P 4.96 H 12.5 G 0.25
Resi dual s in seconds of arc
730919 675 0.6- 2.5- 731004 675 1.7+ O.
730919 675 0.9- 0.5- 731004 675 0.5+ O
730920 675 0.8- O0.8- 731005 675 0.1+ 1
730924 675 0.3+ 0.5- 731005 675 0.2+ O
730924 675 0.7+ 1.0- 760402 095 0.8+ 0.
730925 675 0.8- 1.7- 841228 095 0.4- 1.
730925 675 1.1- 0.7+ 860308 809 0.0 1.
730929 675 1.0+ O0.7- 860308 809 0.9- 0.
730929 675 0.9+ 1.0- 860309 809 0.3+ 1.
730930 675 0.1- 0.9+ 860309 809 0.5- 0.
730930 675 0.4+ 0.3+ 860312 809 1.0+ 1.

1139 T-2 = 1981 EZ34
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P)

M 208. 52282 (1950. 0) P

n 0. 20970878 Peri . 96. 27597 +0. 16945709
a 2. 8058159 Node 183. 50489 -0. 94435856
e 0.1757878 I ncl . 6. 76615 -0.28190638
P 4.70 H 14.5 G 0.25

Resi dual s i n seconds of arc

730919 675 0.6- 1.4- 731004 675 0.8+ 2.1-
730919 675 0.7- 0. 8- 731004 675 0.3+ 1.9-
730920 675 0.3- 0.7- 731005 675 1.4+ 1.0+
730924 675 0.5- 0.9- 731005 675 1.3- 2.9+
730924 675 0.1- 0.8+ 810209 413 1.8+ O0.5-
730925 675 0.5- 1.6- 810213 413 0.6+ 0. 4-
730925 675 1.4- 0.1+ 810302 413 1.2- 0.8+
730929 675 0.7+ 1.0- 810302 413 0.3- 0.7-
730929 675 1.2+ O0.5- 810303 413 1.1- 0. 3-
730930 675 0.3+ 0.7+ 810307 413 0.2- 0.2+
730930 675 1.5+ 2.9+ 810307 413 2.0+ 1.1-

1159 T-2 = 1988 ENL
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P)

M 100. 41701 (1950. 0) P

n 0.23787877 Peri . 18. 71225 -0. 85293171
a 2.5796837 Node 193. 00636 -0.50514184
e 0. 0368065 I ncl . 14. 47306 -0.13167847
P 4.14 H 13.0 G 0.25

Resi dual s in seconds of arc

730929 675 0.8- 1.3- 731005 675 0.2- 0.1+
730929 675 0.0 0. 5+ 731005 675 0.5+ O0.6-
730930 675 0.6- 2.0+ 880311 675 0.6+ 2.0-
730930 675 0.6- 1.5+ 880311 675 0.7- 0.8+
731004 675 1.0+ O.6- 880313 675 1.1+ 1.2+
731004 675 0.5+ O0.4- 880313 675 1.3- 2.0+

P
+0. 19041339
+0. 90679685
+0. 37611463

3-

1+
.4+
.2+

9-
1-
8-
2.
1-
4-
8-

1989 SEPT.
Nakano
Q
-0.98161827
+0. 18093192
+0. 06073885
860312 809 0.6+
860316 809 0.5+
860316 809 0. 8+
860408 071 2.5-
860408 071 O0.6-
860408 071 1.8-
860408 071 (3.5-
860409 071 O0.6-
860409 071 0.8+
881014 046 1.7+
881014 046 O0.5-
Nakano
Q
+0. 98551125
+0. 16028179
+0. 05547371
810311 413 1.9+
810316 413 O0.5-
810329 413 0. 6-
810329 413 (3. 7+
810408 413 1. 6-
810408 413 O0.1-
810411 413 1.9-
810430 413 1.0-
810502 413 1.2+
810503 413 0.4+
Nakano
Q
+0. 51898330
-0.84772482
-0.10963101
880314 675 0.4+
880314 675 0.3+
880410 675 0.3+
880410 675 0. 4-

15

OQOON
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. 5-

. 2-
. 6-)
.4+
L9+
LT+
. 3-
8-
L 2-

. 8-
. 6+
. 5+
.9+



M P. C 15 077
1173 T-2 = 1981 EF40
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 357. 56365 (1950. 0)
n 0. 19185062 Peri . 50. 64024
a 2.9773378 Node 0. 70144
e 0. 0652006 I ncl . 9. 37760
P 5.14 H 15.0
Resi dual s in seconds of arc
730919 675 0.5+ 0.7- 730930 675
730919 675 0.4- 0.5- 731004 675
730920 675 0.6- 0. 8- 731004 675
730924 675 0.2+ 1. 3- 731005 675
730924 675 1.3- 1.0- 731005 675
730925 675 0.7- 0.2+ 810209 413
730925 675 0.4- 0.5+ 810213 413
730929 675 0.0 0.2+ 810302 413
730929 675 0.4+ 0.1+ 810302 413
730930 675 0.7+ 0.5+ 810303 413
1188 T-2 = 2424 T-3
Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 200. 74945 (1950. 0)
n 0. 25713394 Peri. 339.75868
a 2.4492312 Node 240. 65989
e 0. 0943201 I ncl . 2.32289
P 3.83 H 13.5
Resi dual s in seconds of arc
730920 675 0.7+ 0.9+ 730930 675
730924 675 1.1- 0.4+ 730930 675
730924 675 1.3- 0.3+ 731004 675
730925 675 1.2- 2.1- 731004 675
730925 675 0.3- 0.4+ 731005 675
730929 675 0.1+ 1.3+ 731005 675
730929 675 1.0+ 0.0 771016 675
1243 T-2 = 1981 EX46
Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 53. 09802 (1950. 0)
n 0. 19459954 Peri. 122.67060
a 2.9492327 Node 246. 98484
e 0.0733988 I ncl . 0.97212
P 5.06 H 15.0
Resi dual s i n seconds of arc
730924 675 1.3- 0.2- 731004 675
730924 675 1.4- 0.9- 731004 675
730925 675 1.2- 0. 8- 731005 675
730925 675 1.3- 0.8+ 731005 675
730929 675 0.8+ O0.7- 791220 675
730929 675 0.2+ 0.9+ 791220 675
730930 675 1.9+ 2.1+ 810209 413
730930 675 1.2- 0.2+ 810302 413
1251 T-2 = 1981 EU
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 262. 44384 (1950. 0)
n 0. 18280303 Peri. 314.08808
a 3.0747843 Node 151. 75174
e 0. 1646246 I ncl . 1.24438
P 5.39 H 13.5

G

. 0+
.4+
. 0+
. 8+
1+
.0+

WNRROROOOO (@

.2+

CorRFEFROoo ®

PENENNOO . O

(J-P)
P

+0. 62480122

+0. 65680795

+0. 42216910
0.25

4+
2-

2+
6+

CoOoNOoOoREREOoNN
o
1

-0.76108041

- 0. 58938397

-0. 27089324
0. 25

1+
o+
1+
0+
0-

coooRE
|
1

0 2. 7-

(J-P)
P

+0. 98572270
+0. 14823607
+0. 07985509

0.25

3+ 2.9

4+ 0. 4-

4+ 0. 8-

5+ 1.7-

9- 0. 2-
0+ 0.9+

2- 0.8-

4- 0.8+

(J-P)

P
-0. 27302913

+0. 88866998
+0. 36840298
0.25

1989 SEPT.
Nakano
Q
-0.78078131
+0. 52420975
+0. 33997747
810307 413 0.7-
810307 413 1.6-
810311 413 2.5-
810311 413 2.7-
810408 413 0.2+
810411 413 2.0-
810426 413 2.2+
810502 413 1.4-
Kobayashi
Q
+0. 64769458
-0. 71325466
-0.26787968
771016 675 0.9+
771017 675 0. 5-
771017 675 O. 6-
771021 675 1.1+
771021 675 1.7+
771022 675 1.5-
771022 675 1.1-
Nakano
Q
-0.16765120
+0. 90805679
+0. 38383061
810307 413 1.4+
810311 413 0.9+
810316 413 0.0
810316 413 1. 8-
810426 413 0.6+
810502 413 O0.7-
Nakano
Q
-0. 96195085
-0. 25629274
-0.09468149

15
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.2+
. 0+
. 5+
. 6+
. 6+

. 4-
.6+

. 0-
.2+
. 5+
.3+
. 3-
LT+
.4+



M P. C 15 078

Resi dual s in seconds of arc

730919 675 0.6- O0.2- 810303 809
730919 675 1.5- 0.1+ 810303 809
730920 675 1.0- 0.6+ 810303 413
730924 675 0.3+ O0.6- 810304 809
730924 675 0.5- 0.1+ 810304 809
730925 675 1.2- 0.0 810304 809
730925 675 1.0+ O. 3- 810305 809
730929 675 1.6+ O0.2- 810305 809
730929 675 1.7+ O0.2- 810305 809
730930 675 1.1- 0.3+ 810305 809
730930 675 0.9- 0.5- 810306 809
731004 675 0.1- 1.6+ 810306 809
731004 675 1.0- 1.1+ 810306 809
731005 675 1.5+ 0.9- 810307 809
731005 675 2.1+ 1.6- 810307 809
810202 413 0.7- 0.09- 810307 809
810213 413 0.4+ 0. 8- 810307 413
810302 809 0.2+ 0. 4- 810307 413
810302 809 0.1- 0.0 810309 809
810302 809 0.2+ 0.0 810309 809
810302 413 1.7- 1.0+ 810309 809
810302 413 0.6+ 1. 3- 810310 809
810303 809 0.6+ 0. 3- 810310 809
1260 T-2 = 6387 P-L

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 145. 98469 (1950. 0)

n 0. 22798240 Peri. 304.79047
a 2.6538019 Node 179. 03583
e 0.1177319 I ncl . 7.87466
P 4.32 H 14.5

Resi dual s i n seconds of arc

600924 675 1.1+ 1.9- 730919 675
600924 675 0.2+ 2.5- 730919 675
600926 675 0.4+ 1.8+ 730919 675
600926 675 0.1- O0.5- 730920 675
600927 675 0.2- 0.6+ 730924 675
600927 675 0.9+ 1.1+ 730924 675
600928 675 1.4- 1.2+ 730924 675
600928 675 1.0- 0.2+ 730924 675
730919 675 0.1- 0.9- 730925 675
1262 T-2 = 2841 P-L

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 79. 15853 (1950. 0)

n 0. 30238111 Peri. 229.63674
a 2.1983640 Node 7.15155
e 0. 1596170 I ncl . 5. 06561
P 3.26 H 16.0

Resi dual s in seconds of arc

600924 675 0.9+ 0. 2- 730919 675
600924 675 0.3+ 0. 2- 730919 675
600926 675 0.0 0. 4- 730924 675
600926 675 0.3+ 0. 3- 730924 675
600928 675 0.5- 0.1- 730924 675
600928 675 (4.4- 0.2+) 730925 675
600929 675 1.0- 1.1+ 730925 675

COrPOORPOOOO0000000ORRO00O

cooororoo o

CoooronN O

3+ 0.3-
1+ 0.5-
8+ 0.1-
1+ 0.1+
1+ 0.4+
9+ 0.6+
1+ 0.3+
5- 0.1+
2- 0.3+
2+ 0.1+
2- 0.0
3- 0.1+
1- 0.1+
1+ 0.0
0 0.1-
2+ 0. 2-
3- 0.1+
1+ 0.6-
2- 0.7
4- 0.7-
0- 1.8-
7+ 0.2+
9+ 0.5+
P
- 0. 55680727
+0. 79980562
+0. 22422452
0.25
4+ 2.1+
0 1.7-
4- 3.1+
1+ 0.2+
.0+ 1.0-
.2+ 0.8+
2+ 0. 8-
.3+ 0.7+
4+ 2.3-
P
- 0. 54810482
- 0. 73809814
- 0. 39343646
0.25
9- 1.3+
8+ 0.2-
7+ 0.8-
3+ 1.3-
5+ 1.1+
6- 0.9-
0 1.5+

1989 SEPT.
810310 809 1.0+
810311 809 1.0-
810311 809 O. 8-
810311 809 O0.5-
810311 413 O0.5-
810311 413 0.3+
810312 809 0.6+
810312 809 0.6+
810312 809 0.9+
810315 809 0. 8-
810315 809 0. 6-
810315 809 0. 6-
810316 413 0. 3-
810316 413 2.2+
810329 413 1.1-
810407 801 (5.5+
810407 413 1.9-
810407 413 1.5+
810408 413 1. 3-
810408 413 0. 3+
810411 413 1. 2-
810411 413 0.6+
810502 413 0. 4-
Kobayashi
Q
- 0. 83063852
-0.53688394
-0. 14763225
730925 675 O. 3-
730929 675 0.4+
730929 675 0.9+
730930 675 2.4-
730930 675 0. 4-
731004 675 0. 4-
731004 675 1. 8-
731005 675 1.0+
731005 675 1.8+
Kobayashi
Q
+0. 83633742
-0. 47745685
-0. 26939687
730929 675 1.1-
730929 675 1.6+
730930 675 1.4+
730930 675 1.0+
731004 675 1. 8-
731004 675 1.0-
731005 675 0.0
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M P. C 15 079 1989 SEPT.
1269 T-2 = 1981 EP24
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Nakano
M 324. 90607 (1950. 0) P Q
n 0. 19530423 Peri. 167.69082 -0.22481455 -0.97428533
a 2.9421342 Node 295. 29958 +0. 89253401 -0.19970427
e 0. 0079265 I ncl . 0. 95386 +0. 39094942 -0.10433745
P 5.05 H 14.0 G 0.25
Resi dual s in seconds of arc
730919 675 1.0+ 0.0 731004 675 1.6+ 1.1- 810311 413 1.1-
730919 675 0.8+ 1.2- 731004 675 0.7+ 0.6+ 810315 413 1. 6-
730920 675 2.2- 0.2+ 731005 675 1.4+ 1.4- 810315 413 1.5+
730924 675 1.9- 0.2+ 731005 675 0.0 1.9- 810405 413 0.4+
730924 675 0.6- 0. 3- 810209 413 1.3+ 1.3- 810405 413 2.3+
730925 675 0.5+ O0.6- 810213 413 2.1+ 0.3+ 810406 413 1.5+
730925 675 1.5- O0.1- 810302 413 1.9- 0.3+ 810406 413 1.1+
730929 675 0.5+ 1.1+ 810302 413 0.6+ 1.2- 810410 413 0. 5-
730929 675 1.0+ O.3- 810306 413 1.6- 0.4+ 810501 413 0.5+
730930 675 0.2- 0.9+ 810306 413 1.0- 0.1+ 810502 413 3. 2-
730930 675 0.3+ 0.6+ 810311 413 1.4- 0.5+ 810503 413 0. 4-
1276 T-2 = 1977 VG = 1986 AS1
Epoch 1989 Cct. 1.0 ET = JDE 2447800. Kobayashi
M 10. 25053 (1950. 0) P Q
n 0. 25894476 Peri . 51. 70025 +0. 10758240 -0.99384703
a 2.4377994 Node 32. 15329 +0. 89595774 +0. 08543221
e 0. 1519690 I ncl . 2.83759 +0. 43091271 +0. 07049410
P 3.81 H 14.0 G 0.25
Resi dual s in seconds of arc
730919 675 2.9- 0.9+ 730924 675 0.7+ 0.2+ 730930 675 0. 1-
730919 675 0.3- 1.4- 730925 675 0.4+ 1.0+ 731004 675 0.4+
730919 675 3.5- 1.4+ 730925 675 1.2- 1.2- 731004 675 1.1+
730919 675 0.5- 3.8+ 730925 675 1.3- 1.0+ 731004 675 O. 8-
730919 675 0.4- 1.4- 730925 675 0.7+ 0.7+ 731004 675 1.3+
730920 675 3.2- 0.4+ 730925 675 0.6- O0.5- 731005 675 O. 5-
730920 675 1.6+ 1.6+ 730929 675 0.8+ 1.9- 731005 675 2.1+
730920 675 1.0- O.4- 730929 675 0.1+ 0.5+ 731005 675 0.3+
730924 675 0.7- 0.9- 730929 675 0.7+ 0. 2- 731005 675 1.7+
730924 675 1.2+ 1.6+ 730929 675 0.1- 1.2+ 771111 805 0.9+
730924 675 0.9+ 0.5- 730930 675 0.3+ 0. 2- 771112 805 2.5-
730924 675 1.3- O0.2- 730930 675 1.9+ 0.6+ 860112 688 2.1+
730924 675 1.0+ 2.2+ 730930 675 0.1+ 1.4- 860112 688 2. 4-
1304 T-2 = 1968 UG3 = 1979 YY4 = 1984 UT1
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi
M 347. 59272 (1950. 0) P Q
n 0. 18364381 Peri. 142.56894 +0. 98169448 -0.18994423
a 3. 0653861 Node 228. 38670 +0. 16988159 +0. 90656453
e 0. 1403391 I ncl . 1. 07607 +0. 08611733 +0. 37691106
P 5.37 H 13.0 G 0.25
Resi dual s i n seconds of arc
681026 095 O0.6- 2.4+ 730924 675 1.1+ 0.5+ 731004 675 1.0+
730919 675 1.6- 0.0 730925 675 0.9- 1.1- 731004 675 0.6+
730919 675 0.6+ 0.9+ 730925 675 1.6+ 1.7- 731005 675 0. 2-
730919 675 2.1- 0.1+ 730925 675 1.0- 1.1+ 731005 675 O. 6-
730919 675 0.3- 0.4+ 730925 675 1.7+ O0.4- 791218 095 O. 3-
730920 675 2.1- 1.4+ 730929 675 0.8+ 2.1+ 841029 688 0.9+
730924 675 0.3- 0.4- 730929 675 0.3+ 0.3+ 841029 688 0.2+
730924 675 0.1- 0.3+ 730930 675 1.1- 2.4+ 841031 688 2.0+
730924 675 0.4+ O0.6- 730930 675 0.5+ 2.5+ 841031 688 0. 2-
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M P. C 15 080
1324 T-2 = 1972

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 229. 04496 (1950. 0)

n 0.27151917 Peri. 248.43789
a 2.3619458 Node 19. 33441
e 0.1287977 I ncl . 4.92302
P 3.63 H 14.0

Resi dual s in seconds of arc

720409 805 1.4- 0.4+ 730925 675
720409 805 0.1+ O0.5- 730929 675
720410 805 0.1- 0.9+ 730929 675
720410 805 1.3+ O0.9- 730929 675
730919 675 0.2- 0.2- 730929 675
730919 675 0.7- 0.8+ 730929 675
730920 675 0.4- 0.8+ 730929 675
730924 675 0.2- 0.5- 730930 675
730924 675 0.2- O0.4- 730930 675
730925 675 0.0 0. 5- 730930 675

1331 T-2 = 1978 W58

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 234. 64056 (1950. 0)

n 0. 22078235 Peri . 70. 28186
a 2.7111891 Node 266. 36518
e 0. 0857462 I ncl . 1.62673
P 4. 46 H 15.0

Resi dual s i n seconds of arc

730919 675 0.5- 0.4+ 730925 675
730919 675 0.8- 1.5+ 730929 675
730920 675 0.7+ 1.6- 730929 675
730924 675 0.8+ O0.4- 730930 675
730924 675 1.3+ 0. 8- 730930 675
730925 675 0.0 0.1+ 731004 675

1352 T-2 = 3088 T-3

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 261. 85489 (1950. 0)

n 0. 25764360 Peri . 317. 74137
a 2.4460002 Node 215. 57009
e 0.1191547 I ncl. 0. 54059
P 3.83 H 14.0

Resi dual s in seconds of arc

730919 675 0.1+ O0.9- 730929 675
730919 675 0.6+ 0. 3- 730930 675
730920 675 0.2+ 0.2+ 730930 675
730924 675 1.0- 1.1+ 730930 675
730924 675 2.0- O. 3- 730930 675
730925 675 0.3- 2.0- 731004 675
730925 675 1.3+ 2. 3- 731004 675
730929 675 0.5- 0.4+ 731004 675
730929 675 0.0 1.6+ 731004 675
730929 675 0.9- 1.7+ 731005 675

COoo0oor O PRPOORORFPOO O

CPPOOROORO O

5 (3J-P)
P

- 0. 04000674
- 0. 88201785
- 0. 46951461

8-
5-
0+
2+
-

1+
.2+
. 6+
.3+
.3+

ORFRNNONNOO

0.25

. 4-
. 6-
.4+
9-
2.
.2+
5-
3-
.4+
. 5-

P

+0. 91770176
-0. 37427744
-0. 13319111

3-
4+
1-
7-
4-

.9+

PRPOOOO

0.25

5-
. ot
.5+
LT+
L4+
O-

P

-0. 99317656
+0. 10935787
+0. 04051135

1-
4+
8-

8+

L7+
.3+
LT+

6-
0+
2.

coooooo00oR

0. 25

. 9+
2.
1-
4-
4-
9-
3-
. 6+
6+
.4+

1989 SEPT.

Nakano

Q
99879537
02193919
04389169

+0.
- 0.
-0.

730930
731004
731004
731004
731004
731005
731005
731005
731005

675
675
675
675
675
675
675
675
675

. 0+
. 3-
.3+
. 9-
. 6+
. O-
. 1-
. 3-
1+

OOORrRrROOONRF

Kobayashi

+0.
+0.
+0.

731004
731005
731005
781129
781130

Q
39625854
83847791
37407750

675
675
675
675
675

0.2+
0. 9-
0. 3+
0.2+
0. 2-

Kobayashi

[
[elele]

731005
771012
771012
771016
771016
771017
771017
771021
771022
771022

675
675
675
675
675
675
675
675
675
675

Q
. 11649116
. 91394668
. 38875607

. 6-
e
. 9-
. 0+
1+
. 5-
2-
5-
. 6+
.3+

0000 ORrRRrROOO
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M P. C 15 081
1493 T-2 = 1981 EM?1
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P)
M 246. 83194 (1950. 0) P
n 0. 18307503 Peri . 57. 85125 -0. 56636756
a 3.0717380 Node 66. 66642 +0. 74656249
e 0. 1848399 I ncl . 1.57262 +0. 34910204
P 5.38 H 14.5 G 0.25
Resi dual s in seconds of arc
730924 675 1.0- 2.0- 731004 675 3.1+ 0.4+
730924 675 2.3- 1.0- 731005 675 0.0 0.2+
730924 675 0.4+ 1.2- 731005 675 0.4+ 2.1+
730925 675 1.5- O0.5- 731005 675 0.5+ 0.2+
730925 675 2.4- 0.3+ 731005 675 2.4+ 0.0
730925 675 0.2- 0.5+ 810202 413 0.0 0.1+
730929 675 1.3- 1.9- 810213 413 0.5- 0. 3-
730929 675 0.3+ O0.4- 810302 413 0.7- 0.7+
730930 675 0.6+ 1.0- 810302 413 1.0- O.5-
730930 675 1.2+ 0.5+ 810303 413 1.0+ O0.7-
731004 675 1.0- 1.8- 810303 413 0.5+ 0.0
731004 675 2.7+ 2.5+ 810307 413 0.0 0. 4+
731004 675 0.1- 0.9- 810311 413 0.4- 0.1+
2040 T-2 = 1981 EM42
Epoch 1989 Cct. 1.0 ET = JDE 2447800. (J-P)
M 20.83022 (1950. 0) P
n 0. 19555136 Peri. 222.31625 +0. 64208956
a 2. 9396549 Node 187. 79092 +0. 73291399
e 0.0171915 I ncl . 7.28139 +0. 22485123
P 5.04 H 15.0 G 0.25
Resi dual s in seconds of arc
730919 675 0.1+ 1.2- 730930 675 0.3+ 0.0
730919 675 0.6+ 0.6+ 731004 675 0.1- 0.3+
730920 675 1.6- O0.1- 731004 675 1.4+ 1.1+
730924 675 1.1- 1.3+ 731005 675 0.3+ 1.2-
730924 675 1.8- 0.2+ 731005 675 1.7+ 0. 8-
730925 675 1.0- 1.5- 810212 413 0.4+ O. 8-
730925 675 0.7+ 1.6- 810212 413 0.5+ 0. 4-
730929 675 0.3+ 0.7+ 810302 413 0.7- 1.0+
730929 675 0.1+ 1.1+ 810302 413 3.0- 3.0+
730930 675 0.5+ 0.0 810306 413 0.5+ 0.1+
2045 T-2 = 1976 GN1 = 1980 BF2 = 1986 RI5
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P)
M 312. 68310 (1950. 0) P
n 0. 22394031 Peri. 260.71559 -0.10808140
a 2.6856458 Node 3. 15571 -0. 80423321
e 0. 1533806 I ncl . 12. 65227 -0.58440342
P 4.40 H 13.0 G 0.25
Resi dual s in seconds of arc
730919 675 0.9+ O0.7- 730929 675 0.1- 2.0+
730919 675 0.6+ O0.5- 730929 675 0.9- 2.0+
730920 675 1.1- 0.0 730930 675 0.1+ 0. 2-
730924 675 0.8- 0.8+ 730930 675 0.3+ 0.6+
730924 675 0.4- 1.3+ 731004 675 0.6- O0.1-
730925 675 0.8+ 1.4- 731004 675 0.8- 1.3+
730925 675 0.8+ O0.5- 731005 675 0.2+ 1.2-

1989 SEPT.
Nakano
Q
-0.82376743
-0. 52575844
-0.21209735
810311 413 2.1+
810316 413 1. 3-
810316 413 1.0+
810329 413 0.9-
810329 413 2.3+
810407 413 1.7-
810407 413 0.4+
810408 413 1.7-
810408 413 0. 8+
810411 413 2. 6-
810411 413 0.1+
810426 413 0.7+
810502 413 0. 2-
Nakano
Q
-0.76643709
+0. 62027004
+0. 16685104
810306 413 0. 2-
810311 413 0.7+
810311 413 3.2+
810315 413 1.1+
810405 413 2. 2-
810405 413 (4.5+
810501 413 0.6+
810501 413 1. 2-
Nakano
Q
+0. 99406892
-0. 08029855
-0.07334250
731005 675 O. 5-
731005 675 1.4+
731005 675 1.1+
760401 095 2.0+
800123 095 2.0+
860904 809 O0.5-
860904 809 0. 4-
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M P. C 15 082
860904 809 0.2- 1.1+ 860908 809
860907 809 0.6- O0.4- 860908 809
860907 809 0.9- O0.1- 860908 809
860907 809 1.0- 0.3+ 860909 809
2092 T-2 = 6385 P-L
Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 111. 08084 (1950. 0)
n 0. 22885663 Peri. 337.86723
a 2.6470393 Node 180. 86760
e 0.1018439 I ncl . 5. 30600
P 4.31 H 14.0
Resi dual s in seconds of arc
600924 675 0.3+ 1.2- 730924 675
600924 675 1.6- 1.9- 730924 675
600926 675 O0.5- 1.3+ 730925 675
600926 675 0.9- 0.9+ 730925 675
600927 675 0.8+ 0.5+ 730929 675
600927 675 2.2+ 1.5+ 730929 675
600928 675 0.1- O0.4- 730929 675
600928 675 0.1- O0.7- 730929 675
730919 675 0.6- O0.4- 730930 675
730919 675 0.5+ 0.1+ 730930 675
730920 675 0.4- 2.4+ 730930 675
2137 T-2 = 1979 MOL = 1979 OX

ld. S. Nakano (d, MPC 11142;

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 56. 34611 (1950. 0)

n 0. 31285841 Peri. 118.70824
a 2. 1490096 Node 213. 80735
e 0.1135048 I ncl . 1.48250
P 3.15 H 16.5

Resi dual s i n seconds of arc

730919 675 1.7+ 1.8+ 730929 675
730919 675 0.2+ 0. 8- 730929 675
730920 675 0.3- 0.9- 730930 675
730924 675 2.0- 0.7+ 730930 675
730924 675 2.4- 0.9+ 731004 675
730925 675 0.4+ 0. 3- 731004 675
730925 675 0.0 0. 5- 731005 675
2151 T-2 = 1978 NHo6

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 332. 60701 (1950. 0)

n 0. 18318890 Peri . 40. 34951
a 3.0704589 Node 352. 06856
e 0. 3327061 I ncl . 3.89184
P 5.38 H 14.0

Resi dual s i n seconds of arc

730919 675 1.0+ 0.2+ 730925 675
730919 675 2.1+ 0.8+ 730929 675
730920 675 0.1+ 0. 8- 730929 675
730924 675 1.1- 0.1+ 730930 675
730924 675 2.4- 0.1- 730930 675
730925 675 0.4+ 1.2- 731004 675
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1-

. 3-
. 3-
.9+

- 0. 93188743
+0. 34512179
+0. 11169945

0. 25

6-
2.
0
0
2.

.9+

4-

.9+
LT+

6-

L4+

unpubl i shed)

0. 4+
0. 5+
0. 5+
0.6+

P

0. 6-
0.2+
1.1-
2. 2-
0. 3+
9-
1+
6-
8-
.9+
7-

ONFPORO

(J-P)
P

+0. 88697309
- 0. 43220845
-0.16271013

0.25

2+
2+
5+
2+

. 5+
L+

0-

+0. 84395279
+0. 47299037
+0. 25302923

0.25

5+
8+
0+
6+

. 5+
. 8+

. 8+
.9+

PORPOOOR
IS
+

COOWrRo
1

1989 SEPT.
860909 809 0.9+
860909 809 1.0+
Kobayashi
Q
-0.36274489
-0. 88541205
-0. 29062286
730930 675 1.5+
731004 675 0.9+
731004 675 3.5-
731004 675 2.2+
731004 675 1. 4-
731005 675 2.4+
731005 675 0. 7-
731005 675 0.5+
731005 675 2. 2-
Nakano
Q
+0. 46159670
+0. 81871381
+0. 34152040
731005 675 0.1+
790623 413 0.2+
790624 413 1.5+
790625 413 1.7-
790724 675 1. 3-
790724 413 0.2+
790725 675 1.2+
Kobayashi
Q
-0. 53633569
+0. 75228445
+0. 38263839
731004 675 0. 1-
731005 675 O. 6-
731005 675 0.7+
780710 675 (6. 9-
780711 675 0.2+
780713 675 0.1+
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2168 T-2 = 1978 SS
ld. T. Kobayashi, D. W E. G een
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 49. 77348 (1950. 0)
n 0. 19566964 Peri. 187.35425
a 2.9384643 Node 197. 71227
e 0. 1189756 I ncl . 1.63856
P 5.04 H 14.0
Resi dual s i n seconds of arc
730919 675 0.0 0. 2- 730929 675
730919 675 1.3+ 0.2+ 730929 675
730920 675 0.7- 1.9- 730930 675
730924 675 2.8- 0.2+ 730930 675
730924 675 3.1- 1.2+ 731004 675
730925 675 0.9+ 1. 3- 731004 675
730925 675 1.1+ 1.7- 731005 675
2304 T-2 = 1981 EE24
Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 319. 97552 (1950. 0)
n 0. 18756745 Peri . 27.87601
a 3. 0224927 Node 43. 21848
e 0. 0839038 I ncl . 2.69293
P 5.25 H 15.0
Resi dual s in seconds of arc
730929 675 0.1- 0.9- 731005 675
730929 675 0.6- 1.0- 731005 675
730930 675 1.2+ 1.9- 810202 413
730930 675 0.6+ 2.5- 810213 413
731004 675 1.1+ O.6- 810307 413
731004 675 0.6+ O0.5- 810307 413
731005 675 1.1+ 0.4+ 810311 413
731005 675 1.3- 2.9+ 810311 413
3020 T-2 = 1978 SG7
Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 107. 08582 (1950. 0)
n 0. 20072344 Peri. 334.78613
a 2.8889378 Node 4.88100
e 0.2187620 I ncl . 14. 15587
P 4.91 H 13.5
Resi dual s in seconds of arc
730919 675 0.5+ 1.2+ 730929 675
730919 675 2.0- 0.7+ 730930 675
730920 675 0.5+ 0.2+ 730930 675
730924 675 1.1- O. 8- 731004 675
730924 675 0.7+ O0.4- 731004 675
730925 675 0.8+ 1.2- 731004 675
730925 675 0.4+ 1.2- 731004 675
730929 675 0.1- 0.3+ 731005 675
3088 T-2 = 1978 W2
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 200. 15461 (1950. 0)
n 0. 21892854 Peri. 295.07148
a 2.7264726 Node 64. 61777
e 0. 1170458 I ncl . 3.23198
P 4.50 H 16.0

G

POOoNOENO O COOOO0O O

corooroo

P
+0. 90583247
+0. 39010122
+0. 16519255

0.25
4+ 1.1+
7+ 1.3+
1- 0.0
2+ 0.1-
2- 0.7+

.8+ 0.7-
1- 0.9-
(J-P)

P

+0. 32436207
+0. 85885941
+0. 39642120

0.25
2+ 0.1+
2- 2.4+
5- 0.2+
2+ 0. 6-
.1+ 0. 6-
2- 0.8+
9- 1.0+
2- 0.7+
(3-P)

P

+0. 93658908
- 0. 26550816
-0. 22870574

0.25
5+ 0.9-
7- 0.7+
5- 0.3-
5+ 1.0-
.4+ 0.0
.0+ O0.4-
.8+ 0.1+
3- 0.4+

P

+0. 99868368

+0. 01590929

-0. 04876269
0.25

1989 SEPT.

Kobayashi

- 0.
+0.
+0.

731005
780926
780927
780928
781003

Q
42354676
84195870
33423598

675
801
801
801
801

Nakano

Q
94538570
28008016
16673624

- 0.
+0.
+0.

810316
810329
810329
810408
810408
810426
810502

413
413
413
413
413
413
413

Nakano

Q
34981122
74712293
56518973

+0.
+0.
+0.

731005
731005
731005
780926
781002
781008

675
675
675
095
095
095

1.5+
0.2+
0. 5-
0. 3-
0. 1-

LT+
. 1-
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Q
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Resi dual s in seconds of arc

730919 675 0.8+ 2.7+ 730925 675 O.
730919 675 0.1- 0.9+ 730925 675 O
730920 675 0.4+ 0. 2- 730929 675 O.
730924 675 0.6- 0. 4- 730929 675 O
730924 675 2.1- O0.8- 730930 675 O

3129 T-2 = 1988 NB = 5028 T-3

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 116. 16446 (1950. 0)

n 0. 25526388 Peri. 105. 13559

a 2.4611835 Node 166. 40040

e 0. 2377797 I ncl . 14. 28657

P 3. 86 H 13.5 G
Resi dual s in seconds of arc

730919 675 0.5+ 0.0 730929 675 1.
730919 675 0.9- 1.5- 730930 675 O.
730920 675 0.2+ 0. 2- 730930 675 O.
730924 675 1.3- 0.1+ 771011 675 1.
730924 675 0.8- 1.0- 771011 675 O
730925 675 2.0+ O.6- 771012 675 O
730925 675 2.4+ 1.1- 771012 675 O
730929 675 1.0- 1.2+ 771016 675 O.
3212 T-2 = 4385 T-3

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 21.57137 (1950. 0)

n 0. 25321676 Peri. 221.91592

a 2. 4744257 Node 167. 15948

e 0. 1481377 I ncl . 6. 57349

P 3.89 H 15.5 G
Resi dual s in seconds of arc

730919 675 0.6- 2.0+ 730925 675 1.
730919 675 0.9+ 1.7+ 730929 675 O.
730919 675 0.4- 1.2+ 730929 675 O.
730919 675 1.1+ 1.9+ 730930 675 O.
730920 675 0.2- 1.7+ 730930 675 O.
730920 675 2.1+ 0.1+ 731004 675 O.
730924 675 0.1+ 0.4+ 731004 675 O.
730924 675 0.2- 0.7+ 731005 675 1.
730925 675 0.6+ O0.4- 731005 675 1.

3233 T-2 = A923 VD = 1929 XU = 1978 PP1
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 239. 39370 (1950. 0)

n 0.17631283 Peri. 312.22897

a 3. 1497792 Node 132. 31390

e 0.1168626 I ncl . 6. 38252

P 5.59 H 11.0 G
Resi dual s i n seconds of arc

231109 754 3.9- 2.7- Y 730925 675 O.
231111 754 4.0- 2.2- Y 730925 675 1.
291204 690 9.7+ 2.0- Y 730929 675 2.
730919 675 2.1+ 0.0 730929 675 1.
730919 675 1.2+ 0.2+ 730930 675 O.
730920 675 3.9+ 2.0- 730930 675 1.
730924 675 0.7- 1.1+ 731004 675 O.
730924 675 1.5- 1.0+ 731004 675 1

0

.4+

5-

.3+
LT+

onNoREE

ORrOON

(J-P)
P

+0. 03382451
- 0. 98526632
-0. 16764899
0.25

0-
5-
3+
0-

1+
. 8+
L+

6-

+0. 87300491
+0. 47233757
+0. 12148926
0.25

9+
0+
0-
0-
3-
3-
6+

1+

1981 ET48

PRPRPPOROR OCRPOoORRER

9-

. 8-

2-
6-
1-
1-
6-
2-
2-

P
+0. 09170715
+0. 94319559
+0. 31933037
0.25

. 8-
. 4-
. 5+
.4+
.4+
.3+

2+

4+

1989 SEPT.
730930 675 1.5-
731005 675 0.5+
731005 675 1.6+
781129 675 0.2+
781130 675 0. 2-
Nakano
Q
+0. 99774196
+0. 04302792
-0. 05157102
771016 675 1.0-
771017 675 1.5-
771017 675 0. 9-
771021 675 1.0+
771021 675 1.4+
771022 675 1.3+
880712 675 0.1+
880714 675 0. 2-
Kobayashi
Q
-0.48704740
+0. 83134033
+0. 26769030
771016 675 0. 3-
771016 675 O.5-
771017 675 1.0+
771017 675 0.1+
771021 675 0. 2-
771021 675 O. 3-
771022 675 O0.7-
771022 675 0.6+
= 1987 EY
Kobay%fhi
-0.99238722
+0. 06009464
+0. 10749996
731005 675 O0.9-
731005 675 0.4+
780808 095 4.8+
810308 095 2. 6-
870304 688 0.7+
870304 688 0.7+

cooor

NNORORRO coor o000

POUIORN

c1-

. 2-
.3+

. 5-
.9+
.2+
1+
.3+
. 3-

.2+

. 4-
L2+

L+
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3262 T-2 = 1934 NG = 1979 FA

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 238. 87073 (1950. 0)

n 0. 28019002 Peri. 252.48194

a 2.3129619 Node 42.72758

e 0. 2652526 I ncl . 3. 40606

P 3.52 H 14.0 G
Residual s in seconds of arc (or two deci
340704 078(0.03+ 0.00-)X 730925 675 O.
340712 078(47.7+ 2.9-)X 730925 675 O.
730919 675 0.9+ O0.1- 730925 675 1.
730919 675 0.1- 0.9- 730925 675 O.
730920 675 0.3+ 0. 3- 730929 675 O.
730924 675 1.4+ 1.2+ 730929 675 O.
730924 675 0.3- 1.8+ 730930 675 1.
3282 T-2 = 3082 T-3

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 114. 80812 (1950. 0)

n 0. 25528322 Peri. 260.31456

a 2.4610543 Node 33. 92958

e 0. 0709858 I ncl . 5. 55024

P 3. 86 H 15.5 G
Resi dual s in seconds of arc

730919 675 0.5- 1.0+ 730929 675 O.
730919 675 1.0- 1.6- 730930 675 O.
730920 675 0.1- 0.2+ 730930 675 O.
730924 675 0.0 0. 8+ 730930 675 O.
730924 675 0.5+ 1.1+ 730930 675 O.
730925 675 0.2- 0.1+ 731004 675 1
730925 675 0.8+ 1.2+ 731004 675 1.
730929 675 1.2- O0.1- 731004 675 O.
730929 675 1.0+ 1.1- 731004 675 O
730929 675 1.4- 1.0- 731005 675 1
4068 T-2 = 1978 WR6

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 150. 20397 (1950. 0)

n 0. 22030701 Peri . 17. 96393

a 2. 7150929 Node 51. 45448

e 0. 0660054 I ncl . 3. 63268

P 4.47 H 15.5 G
Resi dual s i n seconds of arc

730919 675 0.1- 1.2- 730925 675 2.
730919 675 0.7+ 0. 3- 730929 675 O.
730920 675 1.1- O. 3- 730929 675 O.
730924 675 1.1+ O0.1- 730930 675 1.
730924 675 0.3+ 1.5+ 730930 675 O.
730925 675 (4.1+ 1.6-) 731004 675 1.
4129 T-2 = 1986 GR = 1989 CL4

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 335. 88199 (1950. 0)

n 0. 28248048 Peri. 199.41707

a 2.3004420 Node 29. 20012

e 0. 1442913 I ncl . 5.19998

P 3.49 H 15.0 G

1989 SEPT.
(J-P) Nakano
P Q
+0. 42478657 +0. 90439556
- 0. 80637905 +0. 39823731
-0.41147199 +0. 15321788
0. 25
mals in units of degrees)
5- 0.1- 730930 675 0. 4-
7- 0.4+ 731004 675 1.2+
0- 0.1+ 731004 675 0.9+
1- 1.0+ 731005 675 0.0
2- 1.1- 731005 675 0.4+
9- 0.2+ 790322 801 0.0
0- 2. 3-
Kobayashi
P Q
+0. 40804602 +0. 91136380
-0. 79507084 +0. 38379774
- 0. 44873243 +0. 14871220
0.25
7+ 2. 2- 731005 675 0.5+
4- 1.0- 771016 675 0.7+
3- 0.5+ 771016 675 0.7+
8+ 2.3- 771017 675 O0.7-
6- 0.2+ 771017 675 O0.5-
.0+ 0.2+ 771021 675 0.2+
0- 2.4+ 771021 675 0. 4-
1- 0.4- 771022 675 0. 5-
.5+ 3.0+ 771022 675 0.5+
.0+ 0. 2-
(J-P G een
P Q
+0. 35202555 -0.93467768
+0. 85074988 +0. 29744320
+0. 39025972 +0. 19469253
0. 25
8+ 0.2+ 731004 675 1.0-
3- 1.4+ 731005 675 0.2+
9- O0.8- 731005 675 1.1-
3+ 0. 3- 781129 675 0.1+
7- 0.0 781130 675 0.0
2- 0.1+
(J-P) Nakano
P Q
-0.66175427 +0. 74841581
-0. 67527774 - 0. 56938709
-0. 32570118 - 0. 34010603
0.25

15

FRrOORRFROOR cococoor
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Resi dual s in seconds of arc

730919 675 2.2+ 0.4+ 730929 675
730919 675 1.5+ 1.0+ 730929 675
730920 675 0.9- 1.1+ 730930 675
730924 675 2.6- 1.1+ 730930 675
730924 675 1.4- 0.5+ 731004 675
730925 675 1.7- 0.0 731004 675
730925 675 0.6- 0.8+ 731005 675
4239 T-2 = 1983 RCB = 1989 G5

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 1.47665 (1950. 0)

n 0. 29126082 Peri. 215.39195
a 2.2539738 Node 38. 97756
e 0.1228489 I ncl . 4.36878
P 3.38 H 13.5

Resi dual s in seconds of arc

730919 675 3.6+ 1.4- 730930 675
730919 675 3.3+ 1.0- 730930 675
730920 675 0.6+ O0.4- 731004 675
730924 675 0.3- 1.4+ 731004 675
730924 675 0.5- 0.9+ 731005 675
730925 675 1.0- 0.5+ 731005 675
730925 675 0.1+ 0.0 830911 095
730929 675 0.8+ 3.2- 890330 400
730929 675 0.9+ 3.4- 890330 400
4240 T-2 = 1988 WD

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 99. 50054 (1950. 0)

n 0. 26794474 Peri. 318.79323
a 2.3829051 Node 84. 92457
e 0. 1887098 I ncl . 3. 47706
P 3.68 H 15.5

Resi dual s in seconds of arc

730919 675 1.7+ 0.9- 730929 675
730919 675 0.8+ 2.1- 730930 675
730920 675 1.2- O0.1- 730930 675
730924 675 0.3- 2.3+ 731004 675
730924 675 1.6- 1.2+ 731004 675
730925 675 0.1+ O0.1- 731005 675
730925 675 0.5- 0.1+ 731005 675
730929 675 1.3+ 1.3- 881130 399(1
4254 T-2 = 1988 VJ5

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 134. 66931 (1950. 0)

n 0. 26564342 Peri. 262.34441
a 2.3966430 Node 67. 77345
e 0. 2356596 I ncl . 3. 35973
P 3.71 H 14.0

Resi dual s in seconds of arc

730919 675 0.7+ O0.7- 730925 675
730919 675 1.1+ 0.7+ 730929 675
730920 675 1.0- O.1- 730929 675
730924 675 1.3- O0.7- 730930 675
730924 675 0.2- 0.1- 730930 675
730925 675 0.3+ 0. 3- 731004 675

0. 25
9+ 1.4-
1- 0.1-
9- 0.1+
0 0. 3-
4- 0.1+
.6+ 0. 2-
3- 0.9+
.6+ 0.7-)
P
+0. 86547516
- 0. 43338220
-0. 25126204
0. 25
1- 1.0+
2- 0.1+
1+ 0. 5-
4- 0.9+
2+ 0.8+
.0+ O0.4-

coorkERERE
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ROOoOoFEO ®©

P
+0. 72154453
+0. 65004251
+0. 23836573

5+ 1.8-
1+ 2.7-

1+ 0.6-

4+ 0. 6-

9- 0.3+

0 0.9+

2+ 0.9-
(3-P)

P
-0. 27049081
- 0. 86475541
- 0. 42312268
0. 25

2+ 0. 1-
5+ 1.2
.3- 0.8
7-0.3-

0- 1.2

3- 1.0-

8- 3.9+

4- 1.7+

1- 1.8+
(J-P)

731005
860409
860409
890201
890202
890202

1989 SEPT. 15

675
688
688
033
033
033

. 4-
.3+
e
.2+
. 4-
.2+

PNROOO
oocoo0o0O

Nakano

+0.
- 0.
- 0.

890330
890406
890406
890408
890429
890429
890501
890501

Q
96152941
22078968
16344148

400 1.0+
675 1. 8-
. 6- )
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.6+
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.2+
.9+
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G een

- 0.
+0.
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Q
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Kobayashi
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+0.
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731005
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Q
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881105 046 1.9- 1.6+ 881110 046
881105 046 0.7- 1.09- 881110 046
881105 046 0.4+ 1.09- 881110 046
5027 T-2 = 1988 BE5
Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 148. 86747 (1950. 0)
n 0. 23176598 Peri. 281.06852
a 2.6248458 Node 220. 44416
e 0. 1335904 I ncl . 12. 14812
P 4. 25 H 13.5
Resi dual s i n seconds of arc
730919 675 (4.5+ 2.0+) 730925 675
730920 675 0.3- 0. 2- 730925 675
730920 675 0.2+ 0.7+ 880128 413
730924 675 0.8+ 0.8+ 880128 413
730924 675 0.3- 0.3+ 880223 413

5069 T-2 = 1978 VQLO0

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 142. 15165 (1950. 0)

n 0. 21305127 Peri. 162.73176
a 2.7763923 Node 238. 07305
e 0. 2219783 I ncl . 7.27140
P 4.63 H 14.0

Resi dual s i n seconds of arc

730919 675 2.8+ 2.9+ 730929 675
730920 675 1.1- 0.5+ 730929 675
730920 675 1.0+ 0.4+ 730930 675
730924 675 1.1- 1.6+ 730930 675
730924 675 0.3- 2.1+ 731004 675
730925 675 0.4+ 0.4+ 731004 675
730925 675 0.5+ 0.7+ 731005 675
5104 T-2 = 1981 EN32

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 337. 76228 (1950. 0)

n 0.19414368 Peri. 193.40946
a 2.9538476 Node 252. 43789
e 0. 0159812 I ncl . 7.67818
P 5.08 H 15.0

Resi dual s in seconds of arc

730920 675 0.3+ 1.0- 730930 675
730920 675 1.0+ O.8- 730930 675
730924 675 3.0- 2.2+ 731004 675
730924 675 0.6- 2.0+ 731004 675
730925 675 1.5+ O0.1- 731005 675
730925 675 0.5- 0.1- 731005 675
730929 675 2.3+ 1.0+ 810202 413
730929 675 0.2- 0.2+ 810214 413
5141 T-2 = 1978 K3

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 62. 34469 (1950. 0)

n 0. 18835473 Peri . 18. 19410
a 3. 0140646 Node 300. 88939
e 0. 0924171 I ncl . 9.52318
P 5.23 H 12.5

0.
1.
1.

G
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.3+

2- 2.0+
6+ 2.7-
9+ 2.7-

(J-P)
P

- 0. 76848945
+0. 63778742
+0. 05148955

0.25
2- 0.3
2- 1.3-
5- 0.3-
5+ 0.1+
1- 0.2+
(J-P)

P

+0. 75491397
+0. 58573983
+0. 29498095

0.25
4- 0.3+
5+ 0. 1-
4-  0.5-
6- 0.6-
6- 1.6-
5-  3.5-
1+ 0.8-
(J-P)
P

+0. 07439628

+0. 92678114

+0. 36816018
0.25

2+
9_
1-
4+
2-
2-
9_

POOROROO
o
1

(J-P)
P

+0. 75197214

-0. 62346384

-0.21408114
0.25
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1989 SEPT.

046 1.2-
046 0. 5-
046 (0. 3+

Nakano
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[eoleole)
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Q
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Resi dual s in seconds of arc

730919 675 (5.2+ 0.6+) 730929 675 2.3- 1.3+ 731005 675 0.9+ O0.6-
730920 675 0.0 0. 9+ 730929 675 2.3- 0.2+ 780824 414 0.3- 0. 2-
730920 675 1.0+ 0.2+ 730930 675 0.8+ 0.1+ 780824 414 0.5- 0.1-
730924 675 0.2- 1.1- 730930 675 0.4+ 0.9+ 780826 414 0.1+ 0.0
730924 675 0.7+ 0. 3- 731004 675 0.9+ 0.4+ 780826 414 0.7+ 0.3+
730925 675 0.8- 0.0 731004 675 0.3+ 0.6+
730925 675 0.4+ 1.7- 731005 675 0.1+ 0. 8-
5332 T-2 = 1981 ES6
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Nakano
M 313. 45529 (1950. 0) P Q
n 0. 19229592 Peri. 223.90087 -0.20663383 -0.96704376
a 2.9727396 Node 238. 55550 +0. 93886341 -0.15318199
e 0. 0600949 I ncl . 10. 04163 +0. 27538693 -0. 20337561
P 5.13 H 14.5 G 0.25
Resi dual s in seconds of arc
730929 675 0.3- 1.0+ 810209 413 0.0 1.4+ 810409 413 0.6- 1.6+
730929 675 0.7- 0.4+ 810306 413 0.4- 1.1- 810409 413 1.9+ O0.2-
730930 675 0.2- 1.3+ 810308 413 0.7- 0.3+ 810501 413 0.5+ 1.5-
730930 675 0.0 0. 5+ 810308 413 0.6+ 0. 6- 810503 413 0.5- 0.7+
731005 675 0.5+ 1.6- 810312 413 0.8- O0.5-
731005 675 0.8+ 1.7- 810312 413 (5.6+ 2.8-)
1076 T-3 = 1989 EB5
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi
M 199. 50413 (1950. 0) P Q
n 0. 29138159 Peri . 62. 54318 +0. 97789764 -0.18816122
a 2. 2533465 Node 308. 15970 +0. 12605386 +0. 87844301
e 0.1812840 I ncl . 6. 65822 +0. 16681314 +0. 43924165
P 3.38 H 14.0 G 0.25
Resi dual s in seconds of arc
771007 675 O0.7- 1.2- 771016 675 0.5+ 1. 3- 771022 675 1.4- 0.1-
771011 675 0.2+ 0.3+ 771016 675 0.5- 1.2- 890302 413 0.9- O0.5-
771011 675 1.2+ 0.1+ 771017 675 1.5+ 1.2+ 890302 413 0.2- 0.0
771012 675 O0.7- 0.8+ 771017 675 0.4+ 1.2+ 890304 413 1.1+ 0.6+
771012 675 0.9- 1.1+ 771022 675 0.1+ 0.9-

* * * * *

NEW NAMES OF M NOR PLANETS.

(2789) Foshan = 1956 XA

Di scovered 1956 Dec. 6 at the Purple Muntain Cbservatory.

Naned for a fanous city in the Guangdong province in southern China
with a long history and flourishing industry. Wth its favorable
geographi cal conditions, fertile | and and devel oped commodity econony, and
wel | known for its industry of textiles, electronics, pottery and porcel ain,
casting, etc., Foshan is a bright pearl of the Pearl R ver delta.

(3024) Hai nan = 1981 UV

Di scovered 1981 Cct. 23 at the Purple Muntain Ooservatory.

Naned for a newy established province in southern China. Hainan
I sl and, under its jurisdiction, has rich devel opi ng resources of tropica
pl ants and ani mal s, sea aquatic products, petrochem cal and netall urgical
I ndustry, rare-earth netals, etc. Wth its bright and col orful scene,
Hai nan | sl and, acclained as "Eastern Hawaii", is a tourist resort and a
bright pearl in the vast South Chi na Sea.
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(3048) Guangzhou = 1964 TH1

Di scovered 1964 Cct. 8 at the Purple Muntain Cbservatory.

Naned for the largest open city in southern China and the capital of
@Quangdong province. The provincial center of culture, finance and
technol ogy, and located in the inner part of the Pearl River delta,
Guangzhou is celebrated as the city of Flowers, Rans and the Ear of Gain,
and it has a sound foundation in industry and cormerce and a | ong history of
trade relations with foreign countries.

(3145) Walter Adans = 1955 RY

Di scovered 1955 Sept. 14 at the Goethe Link Observatory, I|ndiana
Uni versity.

Naned in nenory of Walter S. Adans (1876-1956), whose spectroscopic
studi es of sunspots and stars led to the discovery, with A Kohlschutter, of
a spectroscopic nethod for determning stellar distances, the relative
intensities of spectral lines being used to determ ne absol ute nagnitudes of
bot h gi ant and mai n-sequence stars. Adans identified Sirius B as the first
white-dwarf star known, and his neasurenent of its gravitational redshift
was taken as confirm ng evidence for the general theory of relativity. He
served as director of the Mount WIson Qbservatory from 1923 to 1946. Nane
proposed by F. K. Ednondson. Citation prepared by J. Tenn.

(3167) Babcock = 1955 RS

Di scovered 1955 Sept. 13 at the Goethe Link Observatory, I|ndiana
Uni versity.

Naned in nenory of Harold D. Babcock (1882-1968) and in honor of his
son Horace W Babcock, astrononmers at Munt WIson Cbservatory, the latter
al so serving as director of Palomar Observatory. The el der Babcock’s
preci se | aboratory studies of atom c spectra allowed others to identify the
first "forbidden" lines in the |aboratory and to di scover the rare isotopes
of oxygen. Wth C E. St. John and others, he extended Row and’ s tabl es of
the solar spectruminto the ultraviolet and infrared. The Babcocks rul ed
excell ent |arge gratings, including those used in the coude spectrographs of
the 2.5-mand 5-mtel escopes, and they neasured the distribution of magnetic
fields over the solar surface to unprecedented precision. The younger
Babcock invented and built nmany astronom cal instrunents, including the
sol ar magnet ograph, m crophotoneters and automatic guiders. By conbining
his pol arizing analyzer wth the spectrograph he di scovered magnetic fields
In other stars, and he devel oped inportant nodels of sunspots and their
magneti sm Nane proposed by F. K Ednondson. Citation prepared by J. Tenn

(3180) Morgan = 1962 RO

Di scovered 1962 Sept. 7 at the Goethe Link Cbservatory, Indiana
Uni versity.

Naned in honor of WIlliam W Mrgan, whose career at the Yerkes
Observatory since 1926 has been devoted to norphol ogy, the classification of
objects by their formand structure. He and P. Keenan introduced stellar-

l um nosity classes and the two-di nensional classification of stellar spectra
strictly on the basis of the spectra thenselves. Wth D. Osterbrock and S.
Shar pl ess he discovered spiral arnms in the Gal axy fromspectral studies of O
and B stars. Morgan invented the UBV system of nagnitudes and col ors, and
with N. Mayall he devel oped a spectral classification systemfor giant

gal axi es. Nane proposed by F. K Ednondson. Citation prepared by J. Tenn.

(3796) Lene = 1986 XJ
Di scovered 1986 Dec. 6 by K. Augustesen and P. Jensen at Brorfelde.
Naned i n honor of Lene Augustesen, daughter of the first discoverer.
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(3864) Soren = 1986 XF
Di scovered 1986 Dec. 6 by K. Augustesen and P. Jensen at Brorfelde.
Naned i n honor of Soren Augustesen, son of the first discoverer.

(3869) Norton = 1981 JE

Di scovered 1981 May 3 by E. Bowell at the Anderson Mesa Station of
the Lowell Cbservatory.

Naned in nenory of Arthur P. Norton (1876-1955), author of Norton’s
Star Atlas, the nost widely used publication of its type. Born in Cardiff,
Wal es, Norton was a geography teacher with a lifelong Interest in astronony.
The first edition of his atlas, published in 1910, achieved i medi ate
success, largely due to the use of a |lowdistortion projection of Norton’'s
devising. For the 1933 edition, Norton redrew the maps to incorporate new
| AU constell ati on boundaries, and he extended the magnitude Iimt to 6. 2.
Many of today’s astrononers, amateur and professional, use the version first
publ i shed in 1943, which has naps of epoch 1950.0 and |imting nagnitude
6.35. The naming of this planet also celebrates the publication of the
epoch 2000.0 edition of the atlas, the first edition not drawn by Norton.
Nane suggested and citation provided by I. Ridpath, editor of the new atl as.

(3914) Kot ogahama = 1987 SE

Di scovered 1987 Sept. 16 by T. Seki at Ceisei.

Named for the beautiful coast situated 2 kmsouth of the CGeisei station
on the Pacific shore of Shikoku island. There are many pine trees on this
coast, and there is a fanobus place where their |eaves play the sound of the
Japanese harp Koto in the breeze.

(3946) Shor = 1983 EL2

Di scovered 1983 Mar. 5 by L. G Karachkina at the Crinmean Astrophysica
Qbservatory.

Nanmed i n honor of Viktor Abranovich Shor, nmenber of the staff of the
Institute for Theoretical Astronony in Leningrad, on the occasion of his
sixtieth birthday, 1989 Sept. 29. Best known for his extensive work in
connection with editing and conpiling the annual vol unme of "Ephemnerides of
M nor Pl anets", he has also carried out significant research on a theory of
the notion of the satellites of Mrs.

(3994) Ayashi = 1988 XF

Di scovered 1988 Dec. 2 by M Koishi kawa at the Ayashi Station of the
Sendai Astrononi cal Qobservatory.

Naned for the western part of the city of Sendai. The observing
station at which this discovery was made was set up there in 1975 in the
graveyard of the Buddhist tenple An-yo-ji.

(4038) Kristina = 1987 QH2

Di scovered 1987 Aug. 21 by EE W Elst at the European Southern
bservatory.

Naned in honor of Kristina Leterne, professor of French and Russi an
literature, life partner to the discoverer, for her encouragenent and | ove.

(4060) Deipylos = 1987 YT1

Di scovered 1987 Dec. 17 by E. W El st at the European Southern
Qobservatory.

Naned for the G eek hero ordered by Sthenelos to bring the horses
captured from Aeneas to the G eek vessels.

(4062) Schiaparelli = 1989 BF
D scovered 1989 Jan. 28 at the Osservatorio San Vittore.
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Named in Govanni Virgilio Schiaparelli (1835-1910), discoverer of the
connecti on between conets and neteor streans. A great observer of Mrs, he
di scovered the fanobus "canali’ and drew sone fine maps. He nade
measurenents of doubles stars and of the rotational periods of Mercury and
Venus, and he discovered (69) Hesperia. From 1862 to 1900 he was director
of the Brera Cbservatory in Ml an

(4063) Euforbo = 1989 C&x

Di scovered 1989 Feb. 1 at the Osservatorio San Vittore.

Naned for the Greek hero who wounded Patroclus in the breast before
bei ng killed by Hektor.

(4098) Thraen = 1987

Di scovered 1987 Nov. 26 by F. Borngen at Tautenburg.

Naned in nenory of Anton Karl Thraen (1843-1902), an astrononer and
Catholic priest in the German district of Eichsfeld. 1In his time Thraen was
one of the nost versatile and successful conputers of orbits and
epheneri des, for both conets and m nor planets. Many of his articles are
published in the AN, and he also participated in the publication of the
B.A.J. He was the first to show that the hyperbolic orbits of some conets
are due to planetary perturbations. Nane proposed by the discoverer,
foll ow ng a suggestion by J. Dorschner.

(4106) Nada = 1989 EW

Di scovered 1989 Mar. 6 by T. Nonura and K Kawani shi at M nam - Gda
bservatory.

Named i n honor of the Nada Junior and Senior H gh School in Kobe, which
I's known as one of the nost excellent high schools in Japan. The first
di scoverer teaches science, especially astronony and geol ogy, there.
Est abli shed in 1927, the school has the nottoes "nmake good use of your

energies" and "live and let live prosperously”". These are the sane as the
nott oes of Kodokan Judo Institute. "Nada" neans "the sea that is difficult
to cross".

(4131) Stasik = 1988 DR4

Di scovered 1988 Feb. 23 by A J. Noyner at Siding Spring.

Named i n honor of John S. Stasik, science teacher at Weston M ddl e
School, Massachusetts, responsible for introducing the discoverer to
ast ronony.

(4132) Bartok = 1988 EH

Di scovered 1988 Mar. 12 by J. Alu at Pal omar.

Naned for the great conposer Bela Bartok (1881-1945). Bartok
was i nfluenced by the nmelodic lines and rhythnms found in the fol k songs of
his native Hungary. He transforned these songs into great works of nusic
W thout altering the basic nusical elenents of the fol k songs.

* * * * *

EPHEVERI DES.
Comet COkazaki - Levy- Rudenko (1989r) El ements MPC 15053
Dat e ET R A (1950) Decl. Delta r El ong. Phase il
1989 09 11 15 01.94 +32 38.3 1.564 1. 367 59.7 39.5 9.3
1989 09 16 14 55.98 +32 09.4
1989 09 21 14 50.49 +31 41.4 1.533 1.215 52.3 40. 9 8.8
1989 09 26 14 45.30 +31 14.2
1989 10 01 14 40.21  +30 47.4 1.471 1. 064 46. 3 42.9 8.1

7

1989 10 06 14 35.02 +30 19.



1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1990
1990

1989
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1990
1990
1990
1990
1990
1990

1989
Dat e
1989
1989
1989
1989
1989

M P. C

15 092

29.
23.
16.
08.
59.
48.
36.
24.
12.
.09
.51
.01
. 88
.4

7
4
.8
0

50
39
43
38
09
54
97
88
81

(1950
09

. 28
.18
. 82
. 20
.18
.54
.93
.97
.29
.61
. 67
. 28
.32
.72
. 48
. 65
.29
. 46
.21
. 58
. 65
.47
.08
.53
. 83
. 00
.08
.08

(1950

. 69
.50
.55
.14
.37

+29 48.8 1.373
+29 11.0

+28 20.0 1.232
+27 05.8

+25 13.2 1. 047
+22 19.2

+17 50.6 0. 829
+11 03.6

+01 07.2 0.623
-12 33.4

-29 20.1 0.519
-46 42.5

-61 51.3 0.587
-73 37.2

-82 03.1 0.772
-85 43.8

-82 54.6 0. 996
-79 07.2

-75 46.3 1. 227
a,e, i =2.71, 0.55,
) Decl. Delta
+22 08.1 0. 251
+24 49.4

+27 11.8 0. 251
+29 12.3

+30 49.3 0. 258
+32 02.0

+32 50.6 0.274
+33 16.1

+33 20.1 0. 298
+33 05.0

+32 34.2 0. 333
+31 51.7

+31 01.5 0.379
+30 07.1

+29 11.5 0. 439
+28 17.0

+27 25.6 0.514
+26 38.8

+25 57.2 0. 603
+25 21.2

+24 50.6 0. 707
+24 25.2

+24 04.8 0.824
+23 49.0

+23 37.1 0. 955
+23 28.6

+23 23.0 1. 097
+23 19.8

+23 18.6 1. 249
a,e,i =1.15, 0.42,
) Decl. Delta
-02 12.5 0. 245
-03 43.0

-04 31.5 0. 394
-04 46.7

-04 36.4 0.592

. 919
. 789
. 689
. 642
. 664
. 147
. 869
. 010
. 159
. 311

r
. 219
. 207
. 206
. 216
. 236
. 267
. 307
. 354
. 407
. 465
. 527
. 592
. 659
. 728
. 197

r
. 251
. 363
. 455

1989 SEPT. 15

42.0 46. 6 7.3
39.7 53.8 6.4
39.4 66. 1 5.5
40.1 83.6 4.7
41. 4 100. 3 4.2
48.1 100. 8 4.3
61.1 82.6 5.2
69.0 65. 4 6.5
71.7 53.6 7.6
71.8 45. 4 8.6
El ements MPC 15072
El ong. Phase Vv
144. 3 28.8 15.0
140. 1 32.3 15.1
138.1 33. 7 15.2
138. 1 33.3 15.3
139. 2 31. 7 15.5
140.5 29.9 15.8
140. 9 28.6 16.1
139.8 28.1 16. 5
137. 1 28.5 16. 9
133. 2 29.4 17. 4
128. 4 30.3 17.8
123. 2 31.1 18.3
117.8 31.6 18.7
112. 2 31.8 19.1
106. 5 31. 7 19. 4
El ements MPC 15073
El ong. Phase \%
176. 4 2.9 15.7
152. 3 20.0 17.5
131.1 31.0 18.9



M P. C 15 093 1989 SEPT. 15

r
. 249 179.0 0.3 17.9
. 219 155.8 7.3 18. 3

1989 09 11 23 12.33 -05 38.2 2.242
1989 09 21 23 05.01 -06 27.1
1989 10 01 22 58.34 -07 11.0 2. 280
1989 10 11 22 52.99 -07 45.8
1989 10 21 22 49.40 -08 09.1 2.420 . 189 133.6 13.1 18. 6
El ements MPC 15079
r El ong. Phase \%
. 658 176. 7 1.3 16. 4

1304 T-2 a,e, i = 3.07, 0.14,
Dat e ET R A (1950) Decl. Del ta

1989 09 11 23 23.35 -02 20.4 1.652

1989 09 21 23 15.99 -03 10.3
1989 10 01 23 09.32 -03 57.0 1.688
1989 10 11 23 04.20 -04 34.9
1989 10 21 23 01.19 -05 00.1 1.821

. 649 159.5 7.6 16. 7
. 642 137.5 14.7 17.1

1959 LM a,e, i =1.98, 0.64, 7 El enents MPC 12139
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 09 11 06 55.7 +27 52.3 1. 548 1. 454 65. 4 39.0 17.6
1989 09 16 07 15.20 +27 16. 3
1989 09 21 07 35.61 +26 27.3 1.404 1. 357 66. 2 42. 6 17. 4
1989 09 26 07 57.02 +25 23.3
1989 10 01 08 19.42 +24 02.3 1.275 1. 257 65. 8 46. 6 17.1
1989 10 06 08 42.79 +22 22.6
1989 10 11 09 07.08 +20 22.5 1.167 1.156 64.0 50.9 16. 8
1989 10 16 09 32.21 +18 01.0
1989 10 21 09 58.08 +15 18.0 1. 087 1. 056 60. 7 55.3 16. 6
1989 10 26 10 24.56 +12 14.6
1989 10 31 10 51.52 +08 53.5 1.041 0. 959 56. 2 59. 4 16. 4
1987 SB a,e, i =2.20, 0.66, 3 El ements MPC 12791
Dat e ET R A (1950) Decl. Delta r Vari ation \%
1989 11 30 07 41. 26 +22 39.2 2.166 2.938 -0.94 +1.5 20.2
1989 12 05 07 38.25 +22 51.1
1989 12 10 07 34.44 +23 04.7 2.020 2. 887 -1.00 +1.5 19.9
1989 12 15 07 29.84 +23 19.6
1989 12 20 07 24. 46 +23 35.6 1.898 2.835 -1.04 +1.3 19.6
1989 12 25 07 18.37 +23 52.1
1989 12 30 07 11.67 +24 08. 6 1.804 2.780 -1.05 +0.9 19.3
1990 01 04 07 04. 49 +24 24.4
1990 01 09 06 56.99 +24 39.0 1.742 2.723 -1.02 +0.5 19.1
1990 01 14 06 49. 35 +24 52.0
1990 01 19 06 41.77 +25 03.0 1.713 2. 664 -0.95 +0.0 19.2
1990 01 24 06 34.45 +25 11.9
1990 01 29 06 27.58 +25 18.7 1.715 2. 603 -0. 86 -0.4 19.4
1990 02 03 06 21.31 +25 23.5
1990 02 08 06 15.80 +25 26.7 1.743 2.539 -0.76 -0.7 19.5
1251 T-2 a,e, i =3.07, 0.16, 1 El ements MPC 15077
Dat e ET R A (1950) Decl. Delta El ong. Phase \%

3

3

3

1

2

2

2

5141 T-2 a,e, i = 3.01, 0.09, 10 El ements MPC 15087
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 09 11 02 31.00 +27 56.8 2.221 2. 889 122.5 17.1 17. 3
1989 09 21 02 28.78 +28 25.7

1989 10 01 02 24.09 +28 38.5 2. 051 2. 906 142.0 12. 2 17.0
1989 10 11 02 17. 26 +28 33.1

1989 10 21 02 08.99 +28 08. 6 1. 965 2.924 161.0 6. 4 16. 7
1989 10 31 02 00. 18 +27 26.5

1989 11 10 01 51.88 +26 31.2 1.985 2.942 161.9 6.0 16. 7
1989 11 20 01 45.02 +25 29.3

1989 11 30 01 40.24  +24 27.7 2.113 2. 960 142.9 11.6 17.1



3129
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

(3900) Knezevi
ET

Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1988
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1988
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1979
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

M P. C

T-2

21
31
10
20
30
10
20
30
09

15 094
a, e, i =
R A (1950) Decl.
04 23.58 +02 48.5
04 17.25 +01 38.0
04 09. 05 +00 35.6
03 59.78 -00 13.2
03 50. 37 -00 44.3
03 41.78 -00 55.2
03 34.80 -00 46.4
03 29.93 -00 19.7
03 27.43 +00 21.5
C a,e, i =
R A (1950) Decl.
04 32.75 +32 51.6
04 28.53 +33 31.3
04 20. 47 +33 52.9
04 09.69 +33 51.5
03 57.95 +33 25.9
03 47.31 +32 40.6
03 39.47 +31 44.7
03 35. 36 +30 48.1
03 35.29 +29 58.3
a, e, i =
R A (1950) Decl.
04 29. 43 +21 26.0
04 24. 45 +21 15.3
04 17.56 +20 59.7
04 09. 36 +20 39.8
04 00. 65 +20 17.2
03 52.34 +19 54.4
03 45. 25 +19 34.0
03 40.00 +19 18.8
03 36.98 +19 10.5
a,e, i =
R A (1950) Decl.
04 30. 06 +06 18.8
04 24.90 +05 26.9
04 18.04 +04 39.1
04 10.07 +03 59.3
04 01.72 +03 30.7
03 53.80 +03 15.8
03 47.04 +03 15.6
03 41.97 +03 29.4
03 38.91 +03 55.8
a, e, i =
R A (1950) Decl.
04 35.75 +18 38.9
04 30. 15 +17 53.0
04 22.15 +17 03.1
04 12.73 +16 12.4
04 03.03 +15 25.0
03 54. 28 +14 45.3
03 47. 40 +14 16.5
03 42.95 +14 00.2
03 41. 16 +13 56.6

2.46, 0.24,
Delta
2.023
1.948
1.980
2.120
2. 345

2.37, 0.14,
Delta
1.234
1.130
1.112
1.192
1. 355

3.05, 0.06,
Delta
2.411
2.262
2.223
2.302
2.483

2.85, 0.16,
Delta
2.436
2.323
2.320
2.430
2.635

2.87, 0.33,
Delta
1. 650
1.589
1.631
1.785

2.032

14

W W W W W P NN N DN N D NN NN DN DD

12

N DN N N NN N WO W W w w

. 849
. 881
. 911
. 938
. 962

r
. 058
. 070
. 085
. 103
. 124

r
. 221
. 214
. 207
. 199
. 190

. 243
. 257
. 269
. 280
. 289

472
. 542
. 612
. 682
. 751

1989 SEPT. 15
El ements MPC 15084

El ong. Phase \%
138.8 13.3 18.0
156.1 8.0 17.7
156.5 7.8 17.8
139.4 12. 6 18. 1
119.9 16. 7 18.5
El ements MPC 13593
El ong. Phase \%
134.5 20. 2 16.5
154.9 11.7 16. 1
167.0 6.1 15. 8
150. 2 13. 4 16. 3
130.0 20.8 16. 8
El ements MPC 14199
El ong. Phase \%
138.0 11.9 17.1
160. 8 5.8 16. 7
175.0 1.5 16. 4
151.0 8.6 16.9
128.6 13.9 17.2
El ements MPC 13681
El ong. Phase \%
137.8 11.9 17.6
156. 9 6.8 17.3
161.4 5.5 17. 3
144. 3 10. 1 17.6
124.1 14. 3 17.9
El ements MPC 10516
El ong. Phase \%
136.9 16.0 16.9
159.9 7.7 16. 6
172.5 2.8 16.5
149.8 10. 6 17.1
128.2 16. 3 17.6
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15 095

1984 EM a, e, i =
Dat e ET R A (1950) Decl.

1989 10 21 04 41. 44 +18 45.9
1989 10 31 04 35.98 +18 21.6
1989 11 10 04 27.78 +17 52.7
1989 11 20 04 17.62 +17 20.9
1989 11 30 04 06.62 +16 48.9
1989 12 10 03 56. 13 +16 20.5
1989 12 20 03 47.34 +15 59.3
1989 12 30 03 41.07 +15 48.2
1990 01 09 03 37.78 +15 48.3
2534 P-L a, e, i =
Dat e ET R A (1950) Decl.

1989 10 21 04 37.37 +22 01.4
1989 10 31 04 33. 16 +21 54.8
1989 11 10 04 26.62 +21 42.9
1989 11 20 04 18. 46 +21 26.1
1989 11 30 04 09.63 +21 05.9
1989 12 10 04 01.23 +20 45.1
1989 12 20 03 54.24 +20 26.6
1989 12 30 03 49. 36 +20 13.3
1990 01 09 03 46.99 +20 07.2
9522 P-L a, e, i =
Dat e ET R A (1950) Decl.

1989 10 21 04 44.18 +30 39.5
1989 10 31 04 38.61 +30 56.9
1989 11 10 04 30.83 +31 05.4
1989 11 20 04 21.47 +31 03.3
1989 11 30 04 11. 38 +30 50.0
1989 12 10 04 01.58 +30 27.0
1989 12 20 03 53.00 +29 57.6
1989 12 30 03 46. 37 +29 25.8
1990 01 09 03 42.12 +28 55.8
(3913) 1986 X2 a, e, i =
Dat e ET R A (1950) Decl.

1989 10 21 04 43.74 -11 03.3
1989 10 31 04 39.03 -12 46.7
1989 11 10 04 31.90 -14 15.3
1989 11 20 04 22.95 -15 20.3
1989 11 30 04 13.05 -15 54.7
1989 12 10 04 03.28 -15 54.4
1989 12 20 03 54.70 -15 20.3
1989 12 30 03 48.14 -14 16.1
1990 01 09 03 44. 13 -12 47.9
1982 RML a, e, i =
Dat e ET R A (1950) Decl.

1989 10 21 04 49.55 +29 59.3
1989 10 31 04 44.67 +30 10.8
1989 11 10 04 36. 37 +30 10.0
1989 11 20 04 25.41 +29 53.9
1989 11 30 04 13.10 +29 21.5
1989 12 10 04 01.12 +28 35.6
1989 12 20 03 51.04 +27 42.6
1989 12 30 03 43.96 +26 50.1
1990 01 09 03 40. 42 +26 04.4

2.26, 0.13,
Delta
1.739
1. 605
1.574
1. 657
1.834

3.18, 0.17,
Delta
1. 953
1.836
1.821
1.920
2.117

2.80, 0.19,
Delta
2.518
2.370
2.330
2.409

2.594

2.36, 0.22, 24

Delta
1.998

1.867
1. 826
1.877
2.002
2.19, 0.10,
Del ta
1.613
1. 463
1. 407
1.461

1. 610

N DN DN N N O N N D N DN

r

. 546
. 553
. 557
. 559
. 559

3
2
2
2
2
2
1
r
2.758
2.782
2.
2
2
7
3
3
3
3
3

807

. 833
. 861

r
277
. 293
. 306
. 318
. 327

. 742
. 711
. 677
. 640
. 601

r
. 396
. 392
. 387
. 380
. 371

1989 SEPT. 15
El enents MPC 10041

El ong. Phase \%
135.5 15.9 17.5
158. 6 8.1 17.1
174.1 2.3 16. 7
150.4 10.9 17. 2
127.9 17.6 17.7
El ements MPC 12689
El ong. Phase \%
136.1 14.5 16.9
158. 6 7.5 16.5
177.2 1.0 16. 2
153.2 9.0 16. 7
131.1 15.0 17.1
El ements MPC 11857
El ong. Phase \%
132.9 12.9 18. 2
154.6 7.4 17.9
170.4 2.8 17.7
153.3 7.7 18.0
131.4 12. 8 18. 3
El ements MPC 13688
El ong. Phase \%
129.6 16. 2 16.5
141.2 13.2 16. 2
142.5 13.0 16. 1
132.2 16.0 16. 2
117.0 19.7 16.5
El ements MPC 13448
El ong. Phase \%
131.9 18.0 16. 8
154.0 10.5 16. 3
171.9 3.3 15.9
153.1 10. 8 16. 3
130.7 18. 3 16. 7



1988
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1984
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1987
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1982
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

M P. C

15 096
a, e, i =
R A (1950) Decl.
04 45. 42 +20 43.2
04 40.68 +20 26.6
04 33.64 +20 05.5
04 24.88 +19 40.4
04 15.23 +19 13.0
04 05.73 +18 45.7
03 57.38 +18 21.6
03 50.94 +18 03.6
03 46.92 +17 53.7
a,e, i =
R A (1950) Decl.
04 46. 93 +02 19.2
04 42.52 +01 29.8
04 35.54 +00 51.2
04 26.75 +00 28.8
04 17.20 +00 26.7
04 08.07 +00 46.4
04 00. 44 +01 26.7
03 55.04 +02 24.3
03 52.27 +03 34.8
a, e, i =
R A (1950) Decl.
04 44.97 +14 21.7
04 42.67 +13 41.5
04 36.82 +12 59.2
04 28.02 +12 18.9
04 17.41 +11 46.0
04 06.72 +11 26.0
03 57.67 +11 22.9
03 51.60 +11 38.3
03 49. 29 +12 11.4
a,e, i =
R A (1950) Decl.
04 53. 20 +25 57.7
04 50. 33 +26 07.7
04 43.78 +26 09.2
04 34.18 +25 59.9
04 22.75 +25 39.1
04 11.24 +25 08.9
04 01. 42 +24 34.6
03 54.59 +24 02.4
03 51. 48 +23 37.8
a, e, i =
R A (1950) Decl.
04 59.68 +27 49.0
04 54.58 +28 02.7
04 46. 29 +28 07.9
04 35.54 +28 02.1
04 23. 46 +27 44.2
04 11.52 +27 16.1
04 01.14 +26 42.0
03 53.33 +26 07.5
03 48. 68 +25 37.6

2.63, 0.14,
Delta
2.213
2.048
1.989
2. 049
2.212

2.68, 0.19,
Delta
1. 651
1. 565
1.574
1.686
1. 887

2.22, 0.17,
Delta
1.264
1.106
1.034
1. 059
1. 166

2.25, 0.07,
Delta
1.401
1.248
1.182
1.220
1. 348

2.23, 0.18,
Delta
1.791
1. 649
1.604
1.674

1. 846

N DN N N N DN

14

N DN N N N A N N DN D D N P P DN N DN O D DD DD DNDDN

r
. 995
. 986
. 975
. 962
. 948

r
. 440
. 479
. 519
. 559
. 600

. 089
. 050
. 013
. 978
. 945

. 195
. 181
. 167
. 154
. 142

r
. 549
. 569
. 587
. 601
. 613

1989 SEPT. 15
El ements MPC 14953

El ong. Phase \%
134.4 13.7 18. 3
157.2 7.4 17.9
177.3 0.9 17.5
153.4 8.5 17.9
130.6 14.7 18. 3
El ements MPC 13465
El ong. Phase \%
133.0 17. 4 16. 3
151.2 11.1 16. 1
158.9 8.1 16.0
145.7 12.5 16. 3
126.9 17.6 16. 8
El ements MPC 11744
El ong. Phase \%
134.8 19. 8 15.5
155.9 11. 4 14.9
170. 2 4.8 14.5
150.9 14.0 14. 8
129.5 23.0 15. 2
El ements MPC 12007
El ong. Phase \%
131.9 19. 7 16.9
153.8 11. 6 16. 4
175.9 1.9 15. 8
155.4 11.0 16. 3
132.8 19.7 16. 8
El ements MPC 10541
El ong. Phase \%
130.2 17. 4 18.1
152.7 10. 2 17.7
173.8 2.4 17. 3
155.4 9.1 17.7
132.4 16. 1 18. 2



M P. C 15 097

2672 T-3 a, e,li

Dat e ET R A (1950) Decl
1989 10 21 04 51.0 +11 50.2
1989 10 31 04 46.68 +10 53.7
1989 11 10 04 40. 40 +09 58.2
1989 11 20 04 32.78 +09 07.1
1989 11 30 04 24.55 +08 23.6
1989 12 10 04 16.54 +07 50.8
1989 12 20 04 09.52 +07 30.4
1989 12 30 04 04.07 +07 22.9
1990 01 09 04 00.57 +07 27.5
(3715) 1980 DS a,e, i =
Dat e ET R A (1950) Decl
1989 10 21 04 53.9 +12 54.5
1989 10 31 04 51.12 +12 16.6
1989 11 10 04 44.92 +11 40.3
1989 11 20 04 36.04 +11 09.8
1989 11 30 04 25.69 +10 49.5
1989 12 10 04 15. 46 +10 43.0
1989 12 20 04 06. 87 +10 52.1
1989 12 30 04 00.97 +11 16.7
1990 01 09 03 58. 38 +11 55.0
1988 LA a, e, i =
Dat e ET R A (1950) Decl.
1989 10 21 05 00.57 +10 06.2
1989 10 31 04 55.05 +09 54.1
1989 11 10 04 47.04 +09 46.4
1989 11 20 04 37.21 +09 45.1
1989 11 30 04 26.47 +09 51.8
1989 12 10 04 15.95 +10 07.8
1989 12 20 04 06. 66 +10 33.0
1989 12 30 03 59. 39 +11 07.1
1990 01 09 03 54.60 +11 48.9
6543 P-L a,e, i =
Dat e ET R A (1950) Decl.
1989 10 21 04 53.53 +21 33.0
1989 10 31 04 49. 39 +21 28.9
1989 11 10 04 43.09 +21 21.3
1989 11 20 04 35.19 +21 10.3
1989 11 30 04 26. 44 +20 56.8
1989 12 10 04 17.79 +20 42.3
1989 12 20 04 10.10 +20 28.9
1989 12 30 04 04.09 +20 18.8
1990 01 09 04 00. 20 +20 13.8
1985 PB1 a, e,li

Dat e ET R A (1950) Decl.
1989 10 21 05 03.69 +17 17.4
1989 10 31 04 59. 30 +16 38.3
1989 11 10 04 51.99 +15 56. 3
1989 11 20 04 42.41 +15 13.7
1989 11 30 04 31.57 +14 33.4
1989 12 10 04 20.76 +13 59.3
1989 12 20 04 11.22 +13 34.5
1989 12 30 04 03.88 +13 21.3
1990 01 09 03 59. 33 +13 20.5

= 3.20, 0.27,

Delta
2.349

2. 249
2. 255
2.378
2.603

2.32, 0.10,

Delta
1.311

1.196
1.167
1. 240
1. 400

2.48, 0. 29,

Delta
1.989

1.879
1.872
1.982
2.196

3.18, 0.17,

Delta
2.344

2.212
2. 183
2.274
2.471

= 2.25, 0.18,

Delta
1.762

1.627
1.590
1. 667
1. 845

13

N N DN NN N O W W W w w

14

N DN N N N OO W W W W W N N DN NN DD

117
. 170
. 223
. 275
. 326

r
. 116
. 129
. 144
. 161
. 179

r
. 745
. 796
. 844
. 890
. 933

. 104
. 137
. 170
. 202
. 234

r
. 523
. 548
. 571
. 592
. 609

1989 SEPT. 15
El enents MPC 12574

El ong. Phase \%

133. 2 13.5 18.0
154. 2 7.8 17.8
166. 9 4.0 17.6
151. 3 8.3 18.0

130. 4 13.0 18. 4
El ements MPC 12566
El ong. Phase \%
132.6 20.3 16. 8
153. 6 11.9 16. 4
169. 3 4.9 16. 1
152.6 12.1 16.5
131.5 19. 7 17.0

El ements MPC 13470

El ong. Phase \%
130. 8 15.9 17. 4
152. 6 9.4 17.1
168. 3 4.0 17.0
152. 4 9.1 17.3
130. 6 14.7 17.8
El enents MPC 9302
El ong. Phase \%
132. 4 13.7 17.9
154. 9 7.7 17.6
178. 7 0.4 17.2
156. 9 6.9 17.7
134. 2 12.6 18.1

El ements MPC 10292
El ong. Phase \%
130.3 17.5 18.0
152. 7 10. 3 17.7
172.6 2.8 17. 3
154. 8 9.3 17.7

132. 2 16. 2 18. 2



1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1983
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1983
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1986
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

M P. C

15 098

05 12

05
05
04
04
04
04
04
04

08.
00.
50.
38.
27.
16.
09.
04.

A

06.
04.
59.
50.
39.
27.
16.
07.
02.

2.25, 0.23,

Delta
1.568

1. 454
1.432
1.522
1.713

2.41, 0.18,

Delta
1. 605

1.410
1.298
1.291
1. 380

2.25, 0.23,

Delta
1.378

1.278
1. 266
1.361
1.553

3.06, 0.21,

Delta
2.403

2.262
2.217
2.286
2.463

15

i = 1.92, 0.08, 27

a, e, i =
R A (1950) Decl .
+20 38.4
10 +20 23.3
60 +20 04.6
45 +19 42.6
80 +19 18.5
16 +18 54.9
94 +18 35.0
19 +18 21.9
51 +18 17.6
a,e, i =
(1950) Decl .
26 +32 16.4
57 +32 43.8
17 +33 01.6
41 +33 05.3
22 +32 50.6
19 +32 16.5
17 +31 26.7
72 +30 28.4
89 +29 30.2
a, e, i =
(1950) Decl.
.22 +19 21.2
.76 +18 47.1
.69 +18 09.6
.78 +17 30.5
.27 +16 52.4
.79 +16 19.2
. 86 +15 54.6
.56 +15 41.3
.48 +15 40.1
a,e, i =
(1950) Decl .
. 85 +36 09.0
.69 +37 04.0
.72 +37 50.9
.42 +38 25.4
.64 +38 44.0
.54 +38 45.4
.31 +38 31.3
.96 +38 05.8
.17 +37 34.2
a, e,
(1950) Decl .
.30 -12 32.9
.64 -16 46.2
.90 -20 34.0
.73 -23 36.3
.39 -25 37.0
.66 -26 27.8
.35 -26 11.4
.82 -24 57.6
. 83 -23 00.0

Delta
1. 049

1. 000
1. 014
1. 088
1.208

1.

N

. 319
. 369
. 416
. 462
. 504

2
2
2
2
2
2
6
]
2.351
2.312
2.
2
2
4
2
2
2
2
2

272

. 234
. 196

. 139
. 194
. 249
. 302
. 353

3. 089
3. 130
3.
3
3

170

. 209
. 247

r
799

. 814
. 831
. 850
. 869

1989 SEPT. 15
El ements MPC 9751

El ong. Phase \%
128.1 19.7 18.8
150. 9 11.7 18. 4
175. 4 1.9 18.0
158.0 8.6 18.5
134.7 16. 2 19.0
El enents MPC 8138
El ong. Phase \%
127.9 19.5 17.7
148. 4 13.0 17.2
168.0 5.2 16. 7
157.9 9.5 16. 9
135.9 18.1 17.2

El enents MPC 8793
El ong. Phase \%
128.0 21.5 18. 3
150. 3 12.9 17.9
173. 4 2.9 17.5
157.7 9.3 18.0
135.0 17.2 18.6

El ements MPC 10529
El ong. Phase \%

125.5 15. 2 17.6
145. 6 10. 3 17.3
162. 2 5.5 17.1
156.0 7.2 17.3
136.5 12.0 17.7

El ements MPC 13039
El ong. Phase \%
123.3 27.6 15.5
131.5 24. 1 15.3
132.5 23.4 15. 3
126. 4 25.3 15.5

116. 7 28.0 15.9



M P. C 15 099 1989 SEPT. 15

1981 YA1 a,e, i = 2.54, 0.20, 8 El ements MPC 13691
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 10 21 05 08. 24 +33 17.2 1.283 2. 046 127.3 22.8 15.1
1989 10 31 05 08. 13 +33 26.4

1989 11 10 05 03. 88 +33 20.9 1.155 2.060 147. 4 15.0 14. 6
1989 11 20 04 56. 06 +32 56.8

1989 11 30 04 45.91 +32 11.9 1.104 2.079 168.0 5.7 14. 2
1989 12 10 04 35. 29 +31 08.5

1989 12 20 04 26.10 +29 53.4 1. 150 2.103 160. 4 9.0 14.5
1989 12 30 04 19.74 +28 36.0

1990 01 09 04 17.00 +27 24.9 1.290 2.131 138.9 17.6 15.0
1188 T-2 a,e, i = 2.45 0.09, 2 El ements MPC 15077
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 10 21 05 13. 25 +22 56.1 1.932 2.661 127.8 17.2 17.9
1989 10 31 05 10. 40 +22 44.9

1989 11 10 05 04.59 +22 29.0 1.749 2. 652 149.8 10. 8 17. 4
1989 11 20 04 56. 25 +22 08.1

1989 11 30 04 46. 17 +21 42.5 1. 659 2.643 174. 3 2.1 16.9
1989 12 10 04 35.53 +21 13.9

1989 12 20 04 25.61 +20 45.2 1.683 2.631 160.5 7.2 17.2
1989 12 30 04 17.51 +20 20.0

1990 01 09 04 12.05 +20 01.4 1.814 2.619 136.8 14.9 17.6
1984 OA a,e, i = 2.64, 0.22, 17 El ements MPC 14192
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 10 21 05 14. 27 -00 22.9 1.684 2. 405 125.7 19.6 17. 4
1989 10 31 05 11.24 -01 15.2

1989 11 10 05 05. 34 -01 55.3 1.584 2.451 143. 4 13.9 17.1
1989 11 20 04 57.13 -02 17.1

1989 11 30 04 47.51 -02 16.2 1.567 2.498 155.4 9.5 17.0
1989 12 10 04 37.68 -01 50.2

1989 12 20 04 28.79 -01 00.6 1. 652 2.544 148. 7 11.6 17.2
1989 12 30 04 21.79 +00 08.8

1990 01 09 04 17.29 +01 32.6 1.832 2.591 131.6 16.5 17.7
1981 RD5 a,e, i =2.44, 0.13, 6 El ements MPC 12313
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 10 21 05 11.63 +14 36.4 1.424 2.185 128. 4 20.9 16. 4
1989 10 31 05 10.08 +13 56. 2

1989 11 10 05 05. 13 +13 16. 2 1.297 2. 207 149. 2 13.3 16.0
1989 11 20 04 57.32 +12 40.0

1989 11 30 04 47.63 +12 11.3 1.254 2.230 168. 8 4.9 15. 6
1989 12 10 04 37.50 +11 53.8

1989 12 20 04 28.40 +11 49.7 1.314 2. 255 157.6 9.6 15.9
1989 12 30 04 21.50 +12 00.0

1990 01 09 04 17.58 +12 23.6 1.469 2.282 136. 1 17. 4 16. 4
1982 HL a,e, i =2.75 0.10, 6 El enents MPC 7363
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 10 21 05 12.49 +23 23.8 2.072 2.796 127.9 16. 3 17.6
1989 10 31 05 09.92 +23 39.9

1989 11 10 05 04.55 +23 53.9 1.876 2.776 149. 7 10. 4 17. 2
1989 11 20 04 56.72 +24 04.3

1989 11 30 04 47. 14 +24 10. 3 1.774 2. 756 173.5 2.3 16. 7
1989 12 10 04 36.87 +24 11.4

1989 12 20 04 27.14 +24 09.0 1.786 2.736 161. 2 6.6 16. 9
1989 12 30 04 19. 05 +24 05.4

1990 01 09 04 13. 44 +24 03.3 1. 906 2.716 137.8 14. 1 17. 3



1988
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1978
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1978
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

2257
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1978
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

M P. C

15 100

05
05
05
04
04
04
04
04
04

10. 4
08.
03.
56.
49.
41.
33.
27.
23.

a, e,i
R A (1950) Decl .
+07 35.1
06 +05 54.5
40 +04 14.7
86 +02 41.4
10 +01 20.7
01 +00 18.0
51 -00 23.7
37 -00 43.6
19 -00 43.1
a, e, i =
(1950) Decl .
+21 12.1
.60 +20 59.9
. 88 +20 44.1
.33 +20 25.5
. 89 +20 05.2
.93 +19 45.4
. 88 +19 28.9
.91 +19 18.5
.77 +19 16.2
a, e, i =
(1950) Decl.
.23 +29 49.7
.53 +30 35.0
.20 +31 12.2
. 66 +31 36.4
.09 +31 42.5
.56 +31 28.7
.30 +30 58.6
.08 +30 19.8
. 87 +29 40.5
a,e, i =
(1950) Decl .
.61 +26 13.0
.02 +26 36.8
.87 +26 57.0
.41 +27 11.3
. 37 +27 16.9
11 +27 12.5
.34 +26 59.4
.61 +26 41.3
. 07 +26 23.4
a, e,li
(1950) Decl.
.79 +22 30.8
14 +22 24.5
60 +22 14.9
61 +22 01.9
94 +21 46.0
72 +21 28.2
14 +21 10.6
21 +20 55.9
66 +20 46.2

= 3.17, 0.12, 22

Delta
2.136

1.994
1.948
2.012
2.175

3.00, 0.27,

Delta
1. 460

1.332
1.288
1. 345
1. 500

2.35, 0.22,

Delta
1.082

0.972
0. 932
0. 983
1.122

2.47, 0.13,

Delta
1.586

1. 397
1.290
1. 287
1. 383

= 3.07, 0.19,

Delta
1.874

1.729
1.673
1.727
1. 888

N DN N NN N P N N D MDD DN WO P P P P P O NN N DN DN D DD DN DN DNDDNDDN

r
. 860
. 874
. 889
. 905
. 923

r
. 225
. 244
. 270
. 301
. 336

. 854
. 877
. 907
. 942
. 982

. 320
. 293
. 268
. 245
. 223

r
. 995
. 623
. 653
. 685
. 719

1989 SEPT. 15
El enents MPC 14198

El ong. Phase \%
128.1 15.9 16. 7
146.8 10.9 16. 4
158.7 7.1 16. 2
149.9 9.8 16. 4
131.7 14.5 16. 7
El ements MPC 9754
El ong. Phase \%

128.9 20. 4 16.9
149. 8 12.8 16.5
173.2 2.9 16. 1
161. 8 7.7 16. 4
139. 4 15.9 17.0
El ements MPC 11995
El ong. Phase \%
126. 3 25.7 17.0
146.0 17. 2 16. 6
167. 2 6.6 16. 2
161. 7 9.1 16. 4
140.5 18. 4 17.1
El ements MPC 14966
El ong. Phase \
126.5 20.2 18.7
147. 3 13.5 18. 2
170. 4 4.2 17.7
162.5 7.6 17.8
139.3 16. 8 18. 2
El ements MPC 12949
El ong. Phase \%
126. 8 17.9 17.3
148. 2 11.5 16. 9
172.0 3.0 16.5
163. 4 6.0 16. 7

140. 3 13.3 17.2



1980
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1968
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1980
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

1975
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1990

M P. C

15 101

05
05
05
05
04
04
04
04
04

a, e, i =
R A (1950) Decl.
.62 +24 20.4
.70 +24 22.8
. 69 +24 22.4
. 89 +24 18.4
. 83 +24 10.7
.25 +23 59.4
.97 +23 45.7
.74 +23 31.4
17 +23 18.6
a,e, i =
(1950) Decl .
.73 +19 26.9
.33 +19 48.8
.59 +20 12.2
.94 +20 36.3
.20 +20 59.7
.67 +21 21.3
.82 +21 41.2
.90 +22 00.5
. 80 +22 21.0
a, e, i =
(1950) Decl .
.69 +15 34.0
02 +15 09.0
64 +14 44.0
88 +14 20.7
42 +14 00.9
24 +13 46.7
47 +13 39.7
13 +13 41.3
00 +13 52.0
a,e, i =
(1950) Decl .
.49 +35 33.1
.35 +36 30.9
.92 +37 22.8
.57 +38 03.5
.08 +38 28.2
.71 +38 33.9
.91 +38 21.2
.98 +37 53.9
.82 +37 18.3
a, e, i =
(1950) Decl .
.81 +17 04.5
.24 +17 13.1
.35 +17 24.2
.52 +17 38.0
.52 +17 54.2
. 60 +18 12.5
.22 +18 32.9
.67 +18 56.1
. 89 +19 22.9

3.20, 0.11,
Delta
2.863
2.662
2.559
2.576
2.710

2.43, 0.13,
Delta
1.698
1.551
1. 490
1.541
1.698

2.46, 0.13,
Delta
2.083
1.902
1.811
1. 836
1.970

2.59, 0.18,
Delta
2.162
2.001
1.928
1.967
2.115

2.24, 0.14,
Delta
1.733
1.573
1. 499
1.537

1.683

13

N DN DN N N O© N N D N DN

. 546
. 542
. 538
. 532
. 526

r
. 411
. 441
. 470
. 498
. 526

r
. 182
. 784
. 785
. 783
. 780

. 823
. 852
. 879
. 904
. 928

r
. 434
. 456
. 476
. 494
. 510

1989 SEPT. 15
El ements MPC 10830

El ong. Phase \%

126. 4 13.1 18. 2
148. 2 8.5 17.9
171.7 2.3 17.5
163. 9 4.4 17.6

140. 6 10. 2 18.0
El ements MPC 10308
El ong. Phase \%
125.0 19. 8 16.9
146. 9 12.8 16. 6
171. 4 3.4 16. 1
163.0 6.6 16. 4
139.3 14. 7 16.9

El ements MPC 12450

El ong. Phase \%
125.5 16. 9 17.6
146. 9 11.2 17. 2
168. 5 4.1 16. 8
160. 6 6.7 17.0
138.0 13.7 17. 4
El ements MPC 7779
El ong. Phase \

122. 3 17.3 18. 7
142.6 12.2 18. 4
161. 1 6.4 18.1
158. 4 7.2 18.2
138.8 12.8 18.6
El ements MPC 13463
El ong. Phase \%
124.0 19.8 17.0
145. 9 13.1 16. 6
169. 9 4.0 16. 2
162. 8 6.7 16. 4

139.0 14. 9 16. 9



2.31, 0.12,

Delta
1.783

1.620
1. 541
1.571
1. 707

3.24, 0.14,

Delta
2.587

2.424
2. 346
2.376
2.512

17

i = 2.39, 0.25, 22

M P. C 15 102
1974 CE a, e, i =
Dat e ET R A (1950) Decl
1989 10 21 05 31.0 +30 42.8
1989 10 31 05 28.88 +31 24.4
1989 11 10 05 23. 06 +32 01.4
1989 11 20 05 13.94 +32 29.5
1989 11 30 05 02. 37 +32 44.3
1989 12 10 04 49.74 +32 43.1
1989 12 20 04 37.70 +32 26.7
1989 12 30 04 27.72 +31 59.6
1990 01 09 04 20. 82 +31 28.0
1980 FJ1 a,e, i =
Dat e ET R A (1950) Decl
1989 10 21 05 31.1 +43 27.5
1989 10 31 05 28.52 +44 25.7
1989 11 10 05 22.78 +45 15. 3
1989 11 20 05 14. 32 +45 51. 2
1989 11 30 05 03. 85 +46 08.6
1989 12 10 04 52.52 +46 04.7
1989 12 20 04 41. 63 +45 40.1
1989 12 30 04 32. 37 +44 58. 3
1990 01 09 04 25.61 +44 05.2
(3888) 1984 FO a, e,
Dat e ET R A (1950) Decl.
1989 10 21 05 28. 77 -03 57.6
1989 10 31 05 25.70 -05 32.4
1989 11 10 05 20. 18 -06 59.1
1989 11 20 05 12.58 -08 11.1
1989 11 30 05 03.52 -09 02.5
1989 12 10 04 53. 86 -09 28.3
1989 12 20 04 44.57 -09 27.2
1989 12 30 04 36.50 -09 00.4
1990 01 09 04 30. 35 -08 11.7
1980 FR1 a,e, i =
Dat e ET R A (1950) Decl.
1989 10 21 05 24. 31 +28 02.6
1989 10 31 05 22.98 +28 13.9
1989 11 10 05 18. 80 +28 20.5
1989 11 20 05 12.10 +28 20.5
1989 11 30 05 03.57 +28 12.6
1989 12 10 04 54. 24 +27 56.3
1989 12 20 04 45. 28 +27 33.3
1989 12 30 04 37.76 +27 06.5
1990 01 09 04 32.50 +26 39.7
(3910) 1988 SF a, e,li
Dat e ET R A (1950) Decl.
1989 10 21 05 31.44 +33 18.1
1989 10 31 05 28.75 +33 52.2
1989 11 10 05 23.28 +34 21.2
1989 11 20 05 15. 33 +34 41.9
1989 11 30 05 05.51 +34 51.2
1989 12 10 04 54. 82 +34 47.1
1989 12 20 04 44. 42 +34 30.1
1989 12 30 04 35. 36 +34 03.0
1990 01 09 04 28.50 +33 30.3

Delta
2.251

2.112
2. 059
2. 109
2.254

3.16, 0.13,

Delta
2.083

1.911
1.828
1. 855
1.991

= 2.80, 0.13,

Delta
2.473

2.284
2.184
2. 200
2.329

W W W W W ©O© N DN D DN DN B DN DN DNDD

7
2
2
2.
2
2

. 470
. 490

508

. 524
. 539

r
3. 207
3.234
3.
3
3

261

. 288
. 314

. 897
. 920
. 941
. 958
. 973

e
. 786
. 801
. 817
. 834

r
. 123
. 133
. 143
. 150
. 157

1989 SEPT. 15

El ements MPC 10612
El ong. Phase \%
123.0 19. 8 18.1
144.0 13.5 17.7
165.6 5.6 17.3
161.9 7.0 17. 4
139.8 14.5 17.9

El ements MPC 14614
EIong Phase \%
120.4 15.5 17. 3
138.6 11.7 17.1
153.9 7.6 16.9
153.9 7.6 16.9
138.6 11.3 17. 2

El ements MPC 13478
El ong. Phase \%
121.3 17.1 18.0
137.5 13. 2 17.7
147.8 10. 3 17.6
143.5 11. 4 17.7
129.0 14.9 18.0

El ements MPC 10757
El ong. Phase \%
124.8 17.1 17.1
145.8 11.5 16. 8
168.4 4.1 16. 4
165.0 5.2 16.5
142. 3 12. 2 16.9

El ements MPC 13679
El ong. Phase \%
122.5 15.6 17. 4
143. 2 10.9 17.1
163.5 5.1 16. 8
162.1 5.5 16. 8

141. 3 11. 2 17.1



M P. C 15 103 1989 SEPT. 15

1988 JO a,e, i = 2.38, 0.19, 25 El ements MPC 13469
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%

1989 10 21 05 38.95 +03 45.7 1.728 . 392 120.5 21.0 16.5
1989 10 31 05 35.73 +03 59.3

1989 11 10 05 29. 22 +04 25.9 1.584 . 434 141.0 14.9 16. 2
1989 11 20 05 19. 80 +05 08. 6

1989 11 30 05 08. 24 +06 08.6 1.521 474 160. 9 7.5 15.9
1989 12 10 04 55.77 +07 25.0

1989 12 20 04 43.78 +08 54.4 1.572 .514 158. 7 8.2 16.0
1989 12 30 04 33.53 +10 32.0

1990 01 09 04 25.94 +12 13. 4 1.734 . 551 138.0 15.0 16.5
1949 QC1 a,e, i = 2.21, 0.20, El ements MPC 9583
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 10 21 05 38. 80 +33 15.0 1.452 . 142 121.0 23.5 17. 4
1989 10 31 05 37.60 +33 50. 6

1989 11 10 05 32.06 +34 18.7 1. 324 . 188 141.5 16. 4 17.1
1989 11 20 05 22.56 +34 33.6

1989 11 30 05 10. 15 +34 30.0 1.271 . 233 163. 2 7.3 16.7
1989 12 10 04 56.61 +34 05.4

1989 12 20 04 43.94 +33 22.5 1. 320 . 278 162. 6 7.4 16.9

1989 12 30 04 33.82 +32 28.3
1990 01 09 04 27.31 +31 31.5 1.471

1988 ME a,e, i = 2.38, 0.13,
Dat e ET R A (1950) Decl. Del ta
1989 10 21 05 32.38 +18 36.6 1. 834
1989 10 31 05 30.47 +18 02.1

1989 11 10 05 25.47 +17 25.6 1. 672
1989 11 20 05 17.73 +16 48.4

. 321 141. 2 15. 4 17. 4
El ements MPC 13471

r El ong. Phase \%
. 523 123.5 19. 2 17.7

. 546 144.9 12.9 17.3

1989 11 30 05 07.99 +16 12.3 1.595 . 568 167.8 4.7 16. 9
1989 12 10 04 57.36 +15 40.0
1989 12 20 04 47.16 +15 14.1 1. 630 . 587 163. 3 6.3 17.1

1989 12 30 04 38.51 +14 57.0

1990 01 09 04 32.29 +14 50.1 1.772 . 605 140. 3 14.0 17.5

1984 HX a,e, i = 2.30, 0.10, El emrents MPC 10161
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 10 21 05 29. 80 +31 26.2 1. 347 . 066 123.1 23.8 17.2
1989 10 31 05 31.16 +31 45.4

1989 11 10 05 28. 31 +31 56.4 1.188 . 066 142.9 16. 8 16. 7
1989 11 20 05 21.45 +31 55.2

1989 11 30 05 11. 37 +31 37.8 1.101 . 069 165.0 7.1 16. 2
1989 12 10 04 59. 67 +31 02.1

1989 12 20 04 48. 39 +30 10.9 1.109 . 074 164.9 7.1 16. 3
1989 12 30 04 39. 35 +29 11.2

1990 01 09 04 33.84 +28 11.3 1.213 . 083 142. 7 16. 6 16. 8
1984 UW a,e, i = 2.88, 0.31, El enents MPC 9418
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 11 10 05 31.31 +29 49.3 1. 306 . 179 142.8 16.0 16. 7
1989 11 20 05 24.52 +29 39.2

1989 11 30 05 15.12 +29 17.2 1.264 . 233 165. 6 6.3 16. 4
1989 12 10 05 04.63 +28 43.4

1989 12 20 04 54.74 +28 00.8 1. 322 . 291 166. 9 5.6 16.5

1989 12 30 04 46. 86 +27 14.8
1990 01 09 04 41.95 +26 31.0 1.481
1990 01 19 04 40. 35 +25 53.6
1990 01 29 04 41.98 +25 24.3 1.721

. 352 144. 4 14.1 17.1

N DN N N N o N N D DN DN OODN NN N D DN ODN DN DN DN DD N DD DN DD DD

. 415 124. 1 19.7 17.7



M P. C 15 104 1989 SEPT. 15

4153 P-L a,e, i =2.33, 0.12, 8 El ements MPC 12585
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 11 10 05 33.7 +36 10.1 1.255 2. 116 140.6 17. 3 16.9
1989 11 20 05 27.26 +36 55.0

1989 11 30 05 17.15 +37 22.7 1.145 2. 099 160.1 9.2 16. 4
1989 12 10 05 04.81 +37 26.5

1989 12 20 04 52. 36 +37 04.6 1.128 2.085 161.7 8.5 16. 4
1989 12 30 04 41.92 +36 21.3

1990 01 09 04 35.11 +35 25.8 1.206 2.074 142. 4 16. 8 16. 8
1990 01 19 04 32.66 +34 27.4

1990 01 29 04 34.58 +33 32.9 1. 357 2. 065 123.0 23.6 17.2
(4165) 1976 GS3 a,e, i = 2.45, 0.18, 12 El ements MPC 15055
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 11 10 05 31.3 +07 02.7 1.933 2.776 141.3 12.9 17.7
1989 11 20 05 24.28 +06 12.6

1989 11 30 05 15. 39 +05 32.7 1.853 2.798 159.4 7.1 17. 4
1989 12 10 05 05.62 +05 06.7

1989 12 20 04 56.01 +04 56.7 1.883 2. 817 157.5 7.7 17.5
1989 12 30 04 47.54  +05 03.2

1990 01 09 04 41.02 +05 24.9 2.021 2.834 138.6 13.3 17.9
1990 01 19 04 36.91 +05 59.2

1990 01 29 04 35. 38 +06 42.9 2. 240 2. 849 118.8 17.6 18. 2
(3777) NbCauIey a,e, i =2.28, 0.16, 4 El ements MPC 12937
Dat e ET A. (1950) Decl. Delta r El ong. Phase \%
1989 11 10 05 37.90 +26 02.1 1.307 2.173 141.9 16. 3 16. 6
1989 11 20 05 30.07 +26 25.9

1989 11 30 05 19. 27 +26 43.0 1.241 2.211 165.9 6.3 16. 2
1989 12 10 05 06. 96 +26 50.9

1989 12 20 04 54.97 +26 49.6 1.278 2.248 167.3 5.5 16. 3
1989 12 30 04 44.93 +26 41.8

1990 01 09 04 38.05 +26 31.9 1.418 2.285 143.6 14. 8 16.9
1990 01 19 04 34.82 +26 23.9

1990 01 29 04 35.24 +26 20.1 1.636 2.321 122.7 20.9 17. 4
2203 T-3 a,e, i = 3.17, 0.10, 12 El ements MPC 12701
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 11 10 05 28.52 +13 10.2 2.113 2. 969 143.6 11. 4 18. 1
1989 11 20 05 23.00 +12 16.5

1989 11 30 05 15.78 +11 26.3 1.993 2.952 163.6 5.4 17.7
1989 12 10 05 07.60 +10 42.8

1989 12 20 04 59. 39 +10 09.0 1.984 2.936 162. 2 5.9 17.7
1989 12 30 04 52.05 +09 46.9

1990 01 09 04 46. 39 +09 37.5 2.086 2.921 141.7 12.1 18.1
1990 01 19 04 42.89 +09 40.1

1990 01 29 04 41.81 +09 53.2 2.272 2.908 121.2 16. 8 18. 4
1981 RF a,e, i = 2.43, 0.19, 3 El ements MPC 8908
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 11 10 05 37.18 +19 07.7 1.351 2.218 142.2 15.9 17.1
1989 11 20 05 30.12 +19 05.3

1989 11 30 05 20.43 +19 04.4 1.289 2. 259 166.0 6.1 16. 7
1989 12 10 05 09.41 +19 05.2

1989 12 20 04 58. 66 +19 08.3 1.330 2.301 167.5 5.3 16. 8
1989 12 30 04 49.59 +19 15.0

1990 01 09 04 43. 29 +19 26.4 1.475 2. 343 143.9 14. 3 17. 4
1990 01 19 04 40. 23 +19 43.2

1990 01 29 04 40. 48 +20 04.9 1.700 2. 385 123.1 20. 2 17.9



1977
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1987
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1935
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1941
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1986
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

M P. C

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09

15 105

a, e, i =
R A (1950) Decl.

05 40.62 +34 14.9
05 33.10 +34 43.6
05 22.34 +34 58.7
05 09.58 +34 55.3
04 56.58 +34 32.2
04 45.14 +33 52.8
04 36.72 +33 04.2
04 32.08 +32 14.0
04 31.38 +31 27.9
a,e, i =
R A (1950) Decl.
05 37.95 +15 03.0
05 31.35 +14 46.1
05 22.17 +14 33.9
05 11. 40 +14 28.2
05 00. 37 +14 30.3
04 50. 46 +14 41.1
04 42. 86 +15 01.1
04 38.27 +15 29.5
04 36.96 +16 05.3
a, e, i =
R A (1950) Decl.
05 42.78 +21 25.0
05 35.76 +21 13.9
05 25.48 +21 01.5
05 13.48 +20 48.1
05 01.69 +20 35.2
04 51.89 +20 25.4
04 45. 36 +20 21.4
04 42.60 +20 24.8
04 43.59 +20 35.3
a,e, i =
R A (1950) Decl.
05 36. 20 +21 33.1
05 31.19 +21 44.5
05 23.50 +21 55.7
05 14.34 +22 05.8
05 05. 20 +22 14.8
04 57.47 +22 23.5
04 52.29 +22 33.5
04 50. 19 +22 46.1
04 51.31 +23 01.6
a, e, i =
R A (1950) Decl.
05 38. 20 +20 54.2
05 32.28 +20 43.3
05 24.27 +20 31.7
05 15.07 +20 19.8
05 05.78 +20 08.6
04 57.48 +19 59.5
04 51.10 +19 54.2
04 47.18 +19 53.9
04 45. 97 +19 59.1

2.24, 0.10,
Delta
1.547
1. 420
1.396
1.478
1. 640

2.29, 0.10,
Delta
1.599
1.473
1. 453
1. 540
1.708

2.15, 0.17,
Delta
1.110
1. 048
1.083
1. 215
1.423

3.04, 0.29,
Delta
1. 337
1.269
1.301
1.434
1. 648

2.90, 0.08,
Delta
1. 906
1.804
1.811
1.930

2. 139

N DN N N N N N N D DN N WO N N N DD P P DN DN DN DN DD ODNN DN DN DD DD N

r
. 390
. 375
. 358
. 340
. 320

r
. 453
. 436
417
. 398
377

. 980
. 018
. 056
. 095
. 135

. 206
. 238
. 276
. 318
. 365

r
. 755
. 769
. 784
. 799
. 814

1989 SEPT. 15
El ements MPC 11999

El ong. Phase \%
139.8 15.5 17.1
161.1 7.7 16. 6
164.0 6.6 16.5
143.0 14. 6 16.9
122.2 21.0 17. 3
El ements MPC 11744
El ong. Phase \%
141.6 14.5 16. 7
164.0 6. 4 16. 2
165.4 5.9 16. 1
142.7 14. 4 16.5
121.5 20.7 16.9
El ements MPC 14341
El ong. Phase \%
141.0 18. 4 16.0
165.1 7.2 15.6
168. 6 5.4 15.6
144. 6 15. 8 16. 3
123.9 22.5 16.9
El ements MPC 9464
El ong. Phase \%
142.5 15.9 15.1
165.6 6.3 14. 7
169.8 4.4 14. 7
146.5 13.5 15. 3
126.0 19.7 15. 8
El ements MPC 11143
El ong. Phase \%
142.0 12. 8 17.6
165. 3 5.2 17. 2
169.4 3.7 17.1
145.8 11. 4 17.6
124. 3 16. 8 18.0



1980
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1352
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

4598
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1982
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

6766
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

M P. C

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

15 106

05
05
05
05
05
04
04
04
04

a, e, i =
R A (1950) Decl .
) +39 17.3
.27 +40 17.2
.52 +41 01.1
.90 +41 22.8
.13 +41 20.1
. 89 +40 55.7
.53 +40 16.1
.70 +39 29.2
.54 +38 41.4
a,e, i =
(1950) Decl .
.74 +22 55.3
.01 +22 49.7
.47 +22 41.8
.03 +22 30.9
.03 +22 17.5
.91 +22 03.3
.00 +21 51.0
.12 +21 43.4
.63 +21 41.7
a, e,li
(1950) Decl.
.67 +25 38.1
.10 +25 43.4
. 23 +25 44.9
. 89 +25 41.1
.18 +25 32.0
.27 +25 18.7
.19 +25 03.8
.61 +24 50.0
. 83 +24 39.3
a,e, i =
(1950) Decl .
.10 +21 23.3
.09 +20 51.5
.49 +20 17.7
.54 +19 43.9
.02 +19 12.6
.84 +18 47.6
.57 +18 32.1
.05 +18 27.5
.47 +18 33.2
a, e, i =
(1950) Decl.
.21 +05 18.0
.03 +04 38.8
. 28 +04 08.7
.55 +03 50.4
.60 +03 45.7
.17 +03 55.0
.97 +04 17.6
.50 +04 51.3
.05 +05 33.7

2.62, 0.17,

Delta
1.712

1.632
1. 654
1.782
1. 995

2.45, 0.12,

Delta
1.625

1.481
1. 441
1.509
1.663

= 2.53, 0.15,

Delta
2. 069

1. 940
1.922
2.022
2.215

2.28, 0.15,

Delta
1.071

0.971
0. 959
1. 042
1.198

3. 14, 0. 06,

Delta
2.511

2.394
2.385
2.488
2.683

12

P P P R R WON DN DN DN DN DN DN DN DN DNDND P DN DN DNDNDNdDDN

14

W W w w w

. 527
. 563
. 600
. 636
. 672

r
. 470
. 444
417
. 391
. 365

. 893
. 897
. 899
. 899
. 896

. 938
. 935
. 937
. 943
. 954

r
. 314
. 318
. 321
. 323
. 325

1989 SEPT. 15
El enents MPC 14345

El ong. Phase \%

136. 8 15.6 17.9
155.7 9.1 17.6
159.9 7.5 17.6
143. 2 12.9 18.0

123.9 17.8 18.4
El ements MPC 15080

El ong. Phase \%

140. 3 14. 8 17.7
163. 8 6.5 17.2
170.9 3.7 17.0

146. 3 13.2 17.5
124.5 20.1 17.9
El ements MPC 13687

El ong. Phase \%

139.3 12.9 18.1
162. 8 5.8 17.7
171.5 2.9 17.5

147. 4 10. 5 17.9
125.1 16.1 18. 3
El ements MPC 10943

El ong. Phase \%

140. 2 19.1 16. 9
162.9 8.6 16. 4
170. 8 4.7 16. 2

147. 3 15.9 16. 8
126. 8 23.8 17. 3
El ements MPC 12700

El ong. Phase \%

138.0 11.5 17.7
155. 8 7.0 17.5
158.7 6.2 17. 4

142. 6 10. 4 17.7
123.1 14. 4 18.0



1981
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1978
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1269
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

4636
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

3212
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

M P. C

EH41

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09

15 107
a, e, i =
R A (1950) Decl.
05 46. 42 +11 04.2
05 41.04 +10 27.5
05 33.94 +09 56.4
05 25.77 +09 33.2
05 17.34 +09 19.6
05 09. 47 +09 16.5
05 02.93 +09 23.9
04 58. 26 +09 40.8
04 55.74 +10 05.6
a,e, i =
R A (1950) Decl.
05 50. 25 +25 03.0
05 44.71 +25 04.1
05 37.11 +25 02.3
05 28. 15 +24 56. 8
05 18.79 +24 47.4
05 10.03 +24 35.1
05 02.79 +24 21.9
04 57.72 +24 09.9
04 55. 14 +24 00.6
a, e, i =
R A (1950) Decl.
05 52.03 +24 17.2
05 46.73 +24 15.7
05 39.22 +24 11.8
05 30.23 +24 04.7
05 20.76 +23 54.4
05 11.88 +23 41.9
05 04.59 +23 29.2
04 59.56 +23 18.3
04 57. 16 +23 10.7
a,e, i =
R A (1950) Decl.
05 58. 16 +40 37.9
05 52.57 +41 33.1
05 44.21 +42 17.5
05 33.85 +42 45.9
05 22. 66 +42 54.7
05 12.00 +42 43.7
05 03.14 +42 15.9
04 56.99 +41 37.0
04 53.99 +40 52.5
a, e, i =
R A (1950) Decl.
05 56. 27 +12 50.9
05 51.67 +12 15.9
05 44.09 +11 49.7
05 34.55 +11 35.3
05 24.44 +11 34.6
05 15. 22 +11 47.8
05 08. 18 +12 14.0
05 04.08 +12 50.6
05 03.22 +13 34.6

2.99, 0.08,
Delta
2.372
2.254
2. 246
2. 353
2.554

2.99, 0.03,
Delta
2. 253
2.119
2. 096
2.191
2.382

2.94, 0.01,
Delta
2.102
1. 967
1.941
2.030
2. 215

3.15, 0.08,
Delta
2.266
2.120
2.076
2.142
2.302

2.47, 0.15,
Delta
1. 350
1. 258
1.261
1. 365

1.553

10

N N N N N P WO W Ww w w kP W w w w w

14

N DN DN DN N N DN WO W wWw w

. 185
. 194
. 203
. 210
. 217

r
. 072
. 074
. 075
. 076
. 077

r
. 921
. 921
. 920
. 920
. 919

. 045
. 031
. 018
. 005
. 993

r
. 181
. 204
. 230
. 258
. 287

1989 SEPT. 15
El ements MPC 13680

El ong. Phase \%
138.9 11.8 17.5
159.1 6.3 17. 2
164.0 4.9 17.1
145. 3 10.0 17.5
124.6 14. 6 17.8
El ements MPC 11638
El ong. Phase \%
139.2 12. 2 17. 3
162. 3 5.6 17.0
172.9 2.3 16. 8
149.1 9.5 17.2
126.9 14. 8 17.6
El ements MPC 15079
El ong. Phase \%
138.8 12.9 18. 6
161.9 6.0 18. 2
173.5 2.2 18.0
149.4 9.9 18. 4
127.3 15.6 18. 8
El ements MPC 12699
El ong. Phase \
134.7 13. 4 18. 4
153.0 8.5 18.1
159.7 6.5 17.9
145. 6 10. 7 18.1
126.4 15. 4 18. 4
El ements MPC 15084
El ong. Phase \%
136.9 18.1 18. 7
158.0 9.6 18. 3
166. 8 5.8 18.1
147.6 13.5 18. 6
127.2 20.1 19.1



1988
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1988
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1977
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

(3868) 4575 P-
ET

Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1981
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

M P. C

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

15 108

06
05
05
05
05
05
05
05
05

00.9
55.

a, e, i =
R A (1950) Decl .
+10 46.6
00 +09 41.7
.94 +08 42.9
.50 +07 53.9
.66 +07 17.5
.43 +06 55.7
.73 +06 48.8
.17 +06 55.3
.07 +07 13.1
a, e, i =
(1950) Decl .
) +16 44.1
.33 +16 42.3
.55 +16 45.8
.64 +16 54.8
.76 +17 09.1
.28 +17 28.4
.53 +17 52.5
.45 +18 21.1
.54 +18 53.7
a, e,li
(1950) Decl.
11 +28 51.4
.28 +29 29.1
.25 +30 03.2
. 87 +30 29.0
.45 +30 43.3
.56 +30 45.3
.68 +30 37.6
. 80 +30 24.3
. 38 +30 09.7
a,e, i =
(1950) Decl .
.95 +10 53.0
.13 +10 10.4
.37 +09 37.7
.54 +09 18.3
.97 +09 14.7
.06 +09 27.3
11 +09 55.0
.95 +10 34.6
. 96 +11 22.8
a, e, i =
(1950) Decl.
.99 +20 40.0
. 83 +20 47.3
.42 +20 57.1
.79 +21 07.8
.42 +21 18.4
.91 +21 28.5
.63 +21 39.1
.42 +21 51.3
.59 +22 05.8

2.55, 0. 20,

Delta
2.030

1.925
1.928
2. 045
2. 256

2.39, 0.07,

Delta
1.675

1.527
1. 480
1. 545
1. 700

= 2.30, 0.10,

Delta
1.727

1.592
1.559
1. 640
1.814

2.33, 0.10,

Delta
1.451

1. 348
1.339
1.434
1. 616

2.43, 0. 21,

Delta
1.383

1.298
1. 309
1.428
1. 636

15

N DN DN N N WO NN N D DN N 0O N NN N D DN N DD DND DN DD DD ODNN MDD DD

. 821
. 853
. 883
. 911
. 937

r
. 485
472
. 459
. 445
. 430

. 526
. 532
. 536
. 539
. 540

. 260
. 282
. 304
. 326
. 348

r
. 198
. 244
. 291
. 339
. 386

1989 SEPT. 15
El enents MPC 13471

El ong. Phase \%

135.3 14. 3 18.0
155. 8 8.1 17.7
163.1 5.7 17.6

145. 8 11.0 18.0
125. 3 15.9 18.4
El ements MPC 14951

El ong. Phase \%

136.1 16. 1 16. 9
158.7 8.3 16. 4
172.1 3.1 16. 1
149.7 11.7 16.5

127.6 18. 7 16. 9
El ements MPC 10940

El ong. Phase \%

135.0 16. 1 18.0
157.7 8.5 17.5
171.5 3.3 17.3
149. 9 11.2 17.7

127.8 17.9 18. 1
El ements MPC 13446
El ong. Phase \%
134.6 18. 2 16.5
155. 4 10. 4 16. 1
165. 2 6.3 16.0
147.8 13.0 16. 4
127. 3 19.5 16. 9

El ements MPC 12325

El ong. Phase \%

135.1 18.5 17.7
158. 4 9.3 17.3
175.6 1.9 17.0

151.3 11.6 17.6
129. 4 18. 6 18. 2



M P. C 15 109 1989 SEPT. 15

1979 KD a,e, i =2.59, 0.15, 8 El ements MPC 11836
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 11 10 06 07.8 +13 22.8 2.212 2.988 134.2 13.7 18. 3
1989 11 20 06 02.85 +13 05.0

1989 11 30 05 55.63 +12 52.6 2. 055 2.983 156.0 7.7 17.9
1989 12 10 05 46.77 +12 46.9

1989 12 20 05 37.11 +12 48.9 2.004 2.976 169.0 3.6 17.7
1989 12 30 05 27.65 +12 58.7

1990 01 09 05 19. 35 +13 16.2 2.071 2. 966 150.5 9.4 18.0
1990 01 19 05 12.97 +13 40. 6

1990 01 29 05 08.98 +14 10.8 2.237 2. 955 128.7 15.1 18. 3
1988 KC a,e, i = 2.60, 0.30, 10 El ements MPC 13452
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%

1989 11 10 06 12.3 +16 09. 6 1.941
1989 11 20 06 06.38 +15 25.3

. 720 133.6 15. 3 17.9

1989 11 30 05 58.03 +14 44.5 1. 849 . 780 156.1 8.3 17.6
1989 12 10 05 48. 11 +14 08.9
1989 12 20 05 37.70 +13 40. 2 1. 864 . 837 169.9 3.5 17.4
1989 12 30 05 27.87 +13 20.1
1990 01 09 05 19.62 +13 09. 2 1. 996 . 893 150.5 9.6 17.9

1990 01 19 05 13. 60 +13 07.4

1990 01 29 05 10. 13 +13 13.9 2.226 . 945 128.8 15.1 18. 3

1981 CE1 a, e, i = 2.43, 0.20, El enents MPC 11740
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 11 10 06 08. 06 +23 59.5 1.154 . 983 135.2 20.6 16. 7
1989 11 20 06 04.93 +23 51.1

1989 11 30 05 58.01 +23 41.2 1.061 . 009 157.7 10. 8 16. 2
1989 12 10 05 48. 33 +23 28.5

1989 12 20 05 37.55 +23 12.9 1. 055 . 038 177.3 1.3 15. 8
1989 12 30 05 27.50 +22 55.7

1990 01 09 05 19. 87 +22 39.7 1.148 . 072 152. 8 12. 5 16.5

1990 01 19 05 15.62 +22 27.7

1990 01 29 05 15.08 +22 21.0 1. 325 . 110 131. 4 20.5 17.1

1980 GO a,e, i = 3.17, 0.11, El ements MPC 14186
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 11 10 06 05. 32 +21 16.3 2.534 . 316 135. 7 12.0 18.3
1989 11 20 06 00. 89 +21 13.4

1989 11 30 05 54. 45 +21 10.9 2. 360 . 297 158. 4 6.3 17.9
1989 12 10 05 46.52 +21 08.6

1989 12 20 05 37.85 +21 06.3 2.295 . 278 176.5 1.0 17.5
1989 12 30 05 29.31 +21 04.1

1990 01 09 05 21.76 +21 02.8 2. 350 . 258 153.1 7.8 17.9

1990 01 19 05 15.91 +21 03.1

1990 01 29 05 12.22 +21 06.0  2.510 .238  130.6 13. 4 18. 2
1978 OK a,e, i = 2.30, 0.22,
Dat e ET R A (1950) Decl. Del ta
1989 11 10 06 11.30 +20 17.9 1. 087
1989 11 20 06 07.56  +20 40. 2

1989 11 30 05 59.86 +21 07.6 1. 009
1989 12 10 05 49.30 +21 37.6

1989 12 20 05 37.61 +22 07.1 1. 017
1989 12 30 05 26.77 +22 34.1

1990 01 09 05 18.49 +22 58.7 1.124
1990 01 19 05 13.78 +23 21.9

1990 01 29 05 12.95 +23 44.7 1. 315

El ements MPC 11995

r El ong. Phase \%
. 915 134.3 21.7 16.0
. 956 157. 11.3 15.6
. 000 177. 1.5 15. 2

1
0

. 048 152. 6 12. 8 16.0
0

N N N P PR WOW W W W N DN DN DNDNPREP DNDNDD DD DD DN

. 097 131. 20.8 16. 6



1988
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1983
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1983
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1988
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

9546
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

M P. C

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

15 110

06
06
06
05
05
05
05
05
05

R.

06
06
06
05
05
05
05
05
05

15.
09.
01.
50.
38.
27.
17.
11.
07.

a, e, i =
R A (1950) Decl.
22 +24 19.5
67 +24 14.1
07 +24 06.8
24 +23 56.1
46 +23 41.4
16 +23 23.6
71 +23 05.0
03 +22 48. 4
51 +22 36.0
a,e, i =
(1950) Decl
64 +27 42.1
.95 +27 38.6
.09 +27 30.6
.76 +27 15.7
. 16 +26 52.6
.75 +26 22.1
.99 +25 47.3
.94 +25 12.3
.15 +24 40.8
a, e,li
(1950) Decl .
.94 +21 04.7
.40 +21 20.3
.94 +21 40.8
.32 +22 04.6
.02 +22 29.2
.93 +22 52.7
.97 +23 14.6
.44 +23 35.6
.90 +23 56.6
a,e, i =
(1950) Decl
06 +22 12.6
.25 +22 19.1
.42 +22 27.0
.16 +22 34.9
.54 +22 41.0
.90 +22 44.9
.62 +22 47.1
.81 +22 49.2
.07 +22 53.0
a, e,li
(1950) Decl .
.49 +22 11.3
.23 +22 15.4
.94 +22 20.2
.08 +22 24.9
. 36 +22 28.8
63 +22 31.7
77 +22 33.9
48 +22 36.1
27 +22 39.5

2.28, 0.15,

Delta
1.687

1.563
1.540
1.632
1. 820

2.36, 0.08,

Delta
1.745

1.585
1.526
1.579
1.730

= 2.39, 0.19,

Delta
1.107

0. 989
0. 953
1.013
1. 154

2.25, 0.17,

Delta
1.838

1.670
1.603
1.652
1. 801

= 3.13, 0.11,

Delta
2.620

2.442
2.372
2.423
2.581

W W W W W W NN N N NN DN W P P P PP WD DN DN DN DD O DD DD DD DD DD W

. 475
. 500
. 523
. 544
. 563

r
. 527
. 518
. 508
. 497
. 484

. 938
. 934
. 937
. 946
. 960

. 610
. 600
. 587
. 571
. 553

r
. 383
. 369
. 355
. 341
. 325

1989 SEPT. 15
El ements MPC 13458

El ong. Phase \%

133.5 16.9 17.9
156. 9 8.9 17.5
177.5 1.0 17.1

152. 4 10. 3 17.7
129.6 17.2 18.1
El ements MPC 14937

El ong. Phase \%

133.2 16. 6 16.9
156.0 9.2 16. 4
176. 2 1.5 16.0

153. 2 10. 2 16.5
130. 4 17.6 16.9
El ements MPC 11151
El ong. Phase \%
134.9 21.2 16. 1
156. 7 11.6 15.5
178. 3 0.9 15.0
154. 1 12.8 15.6
132.6 21.7 16. 2

El ements MPC 15068

El ong. Phase \

132.4 16. 3 18.7
155.5 9.1 18.2
178.9 0.4 17.7
153. 7 9.7 18. 2

130.5 17.1 18. 6
El ements MPC 14631

El ong. Phase \%

133.9 12.2 16.9
156.5 6.7 16.5
178.9 0.3 16.1
155.1 7.1 16.5

132. 4 12.6 16. 8



M P. C 15 111

(3875) Staehle a, e, i =
Dat e ET R A (1950) Dec .
1989 11 10 06 22.1 +15 49.7
1989 11 20 06 17.08 +15 44.2
1989 11 30 06 08. 87 +15 45.5
1989 12 10 05 58. 32 +15 53.9
1989 12 20 05 46.64 +16 08.8
1989 12 30 05 35.28 +16 29.3
1990 01 09 05 25.60 +16 54.6
1990 01 19 05 18.58 +17 23.8
1990 01 29 05 14.70 +17 56.2
(3968) 1978 TU5 a, e i =
Dat e ET R A (1950) Decl .
1989 11 10 06 22.8 +30 32.7
1989 11 20 06 18.09 +30 43.6
1989 11 30 06 10.02 +30 49.3
1989 12 10 05 59. 33 +30 45.9
1989 12 20 05 47.23 +30 30.7
1989 12 30 05 35. 26 +30 03.5
1990 01 09 05 24.92 +29 27.4
1990 01 19 05 17.35 +28 47.3
1990 01 29 05 13.10 +28 07.9
1982 BS a,e,i

Dat e ET R A (1950) Decl.
1989 11 10 06 20. 60 +36 46.0
1989 11 20 06 17.23 +36 36.7
1989 11 30 06 09.84 +36 13.2
1989 12 10 05 59. 40 +35 30.5
1989 12 20 05 47.55 +34 26.9
1989 12 30 05 36. 22 +33 05.4
1990 01 09 05 27.18 +31 33.8
1990 01 19 05 21.51 +30 01.1
1990 01 29 05 19.59 +28 34.6
1981 GF1 a, e i =
Dat e ET R A (1950) Decl.
1989 11 10 06 19. 67 +35 18.5
1989 11 20 06 14.93 +35 46.7
1989 11 30 06 07.55 +36 08.1
1989 12 10 05 58. 16 +36 18.9
1989 12 20 05 47.76 +36 16.3
1989 12 30 05 37.54 +35 59.9
1990 01 09 05 28.63 +35 31.7
1990 01 19 05 21.91 +34 55.8
1990 01 29 05 17. 86 +34 16.4
1985 SJ3 a,e,i

Dat e ET R A (1950) Decl.
1989 11 10 06 25.40 +31 27.7
1989 11 20 06 20.41 +31 49.8
1989 11 30 06 12.05 +32 07.0
1989 12 10 06 00. 96 +32 14.8
1989 12 20 05 48. 37 +32 09.3
1989 12 30 05 35.81 +31 49.8
1990 01 09 05 24.85 +31 18.8
1990 01 19 05 16. 66 +30 41.3
1990 01 29 05 11. 86 +30 02.6

2.23, 0.19,

Delta
1.584

1.471
1. 454
1. 550
1.742

2.32, 0.09,

Delta
1.764

1. 610
1. 554
1.611
1. 767

= 2.59, 0.17,

Delta
1.382

1.260
1. 226
1.295
1.458

3.03, 0.11,

Delta
2.282

2.145
2.110
2.192
2.376

= 2.24, 0.15,

Delta
1.811

1.652
1.591
1. 644
1. 797

N N DN DN N OO N N N D DN O

13

N DN N NN N O W W W W w © NN N NN DD

. 357
. 396
. 433
. 467
. 499

r
. 532
. 534
. 533
. 531
. 527

. 168
. 182
. 199
. 220
. 245

. 033
. 055
. 077
. 099
121

r
. 572
. 571
. 567
. 561
. 553

1989 SEPT. 15

El ements MPC 13461
El ong. Phase \%
131.2 18. 4 16. 8
154.0 10. 4 16. 4
172.7 2.9 16. 1
153.1 10. 4 16. 6
130.7 17. 4 17.1

El ements MPC 14169

EIong Phase \%

131. 17.0 16. 8
154.0 9.8 16. 4
172.9 2.8 16.0
153.7 9.9 16. 4

131.2 17.1 16. 8
El ements MPC 10529
El ong. Phase \%
131.4 20.1 16. 3
152. 3 12.2 15.8
169.0 4.9 15.5
153. 8 11.3 15.9
132.6 18. 8 16. 4

El ements MPC 15064

El ong. Phase \%

131.8 14.1 17. 4
152. 7 8.5 17.1
167.1 4.1 16.9
152. 8 8.3 17.2

131.9 13.6 17.5
El ements MPC 14194

El ong. Phase \%

131.0 16.9 18. 1
153. 3 9.9 17.7
171. 3 3.3 17.3
153. 3 9.9 17.7

130.9 17.0 18.1



1985
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1981
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1988
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

6582
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

(3936) 2321 T-
ET

Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

M P. C

EH3

ET
10
20
30
10
20
30
09
19
29

4
ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

10
20
30
10
20
30
09
19
29

15 112

06 22

06
06
05
05
05
05
05
05

R.

06
06
06
05
05
05
05
05
05

a, e, i =
R A (1950) Decl .
) +15 46.4
.29 +15 14.6
.68 +14 47.0
. 86 +14 25.1
. 88 +14 10.3
.98 +14 03.4
.44 +14 05.0
.20 +14 14.8
.81 +14 32.0
a, e, i =
(1950) Decl .
+25 46.6
13 +25 54.6
64 +26 01.5
.12 +26 05.3
.48 +26 04.6
85 +25 59.1
37 +25 49.6
95 +25 38.4
13 +25 27.3
a, e,li
(1950) Decl.
.29 +39 59.7
. 85 +40 23.7
.18 +40 37.3
.03 +40 34.7
.63 +40 12.4
.45 +39 30.2
.94 +38 31.8
.13 +37 23.7
.50 +36 12.5
a,e, i =
(1950) Decl .
58 +24 21.1
74 +24 26.0
21 +24 30.9
.51 +24 34.4
.53 +24 35.2
40 +24 32.7
34 +24 27.8
31 +24 21.8
93 +24 16.4
a, e,li
(1950) Decl.
.41 +20 41.9
.91 +20 20.1
. 66 +19 59.0
.27 +19 38.7
.70 +19 19.3
C11 +19 01.7
.72 +18 47.2
.46 +18 37.1
. 89 +18 32.2

2.26, 0.15,

Delta
1. 806

1.661
1.615
1.683
1.851

2.91, 0.02,

Delta
2.075

1.917
1.861
1.921
2. 083

= 2.60, 0.12,

Delta
2.092

1.947
1. 898
1. 964
2.132

3.15, 0.16,

Delta
1. 956

1.785
1.713
1. 754
1. 895

= 2.43, 0.13,

Delta
1.962

1. 806
1. 750
1.811
1.975

N N DN DN N N N N NN D DM O

15

N DN N N N OO N N D DN N P NN NN N DD

r
. 569
. 581
. 991
. 598
. 602

r
. 843
. 844
. 845
. 846
. 847

r
. 827
. 842
. 855
. 866
. 876

. 729
. 712
. 697
. 684
. 674

r
. 719
. 127
. 7132
. 735
. 7137

1989 SEPT. 15
El enents MPC 14193

El ong. Phase \%

131. 2 16.9 17.6
153.5 9.8 17.2
170. 8 3.5 16.9
152.9 9.9 17.3

130. 6 16. 7 17.7
El ements MPC 11044

El ong. Phase \%

132.9 14. 8 18.1
155. 4 8.3 17.7
177.3 0.9 17.2
155.5 8.2 17.7

132.9 14.7 18.1
El ements MPC 14355

El ong. Phase \%

129. 5 15. 7 18.1
149. 6 10.1 17.8
163. 2 5.7 17.6
151. 3 9.5 17.8

131.0 15.0 18. 2
El ements MPC 11844

El ong. Phase \%

133.0 15. 4 16.9
155.1 8.8 16. 4
178. 6 0.5 15.9
156. 5 8.4 16. 4

134.0 15. 4 16. 8
El ements MPC 13851

El ong. Phase \%

131. 3 15.9 17.5
154.0 9.1 17.1
175.8 1.5 16.7
155. 2 8.7 17.1

132. 3 15. 4 17.5



M P. C 15 113

1988 PH1 a, e,li

Dat e ET R A (1950) Decl
1989 11 10 06 32.2 +45 48. 9
1989 11 20 06 26.76 +46 18.5
1989 11 30 06 18.13 +46 35.6
1989 12 10 06 07.19 +46 34.8
1989 12 20 05 55. 15 +46 12.6
1989 12 30 05 43. 39 +45 28.8
1990 01 09 05 33.24 +44 26.9
1990 01 19 05 25.62 +43 13.1
1990 01 29 05 20. 97 +41 53.7
1980 NB a,e, i =
Dat e ET R A (1950) Decl.
1989 11 10 06 27.79 +22 27.4
1989 11 20 06 23.31 +22 23.7
1989 11 30 06 16. 14 +22 20.8
1989 12 10 06 06. 82 +22 17.6
1989 12 20 05 56. 25 +22 13.1
1989 12 30 05 45.53 +22 07.2
1990 01 09 05 35. 84 +22 00.4
1990 01 19 05 28. 15 +21 54.3
1990 01 29 05 23.04 +21 50.1
(3919) 1984 DS a, e,li

Dat e ET R A (1950) Decl.
1989 11 10 06 31.19 +17 44.4
1989 11 20 06 26. 64 +17 33.3
1989 11 30 06 19. 07 +17 26.7
1989 12 10 06 09.08 +17 24.9
1989 12 20 05 57.72 +17 27.3
1989 12 30 05 46. 28 +17 33.7
1990 01 09 05 36.10 +17 43.9
1990 01 19 05 28. 22 +17 57.8
1990 01 29 05 23.24 +18 15.5
1982 VMNb a,e, i =
Dat e ET R A (1950) Decl.
1989 11 10 06 31.09 +19 46.4
1989 11 20 06 26.52 +19 25.5
1989 11 30 06 19. 00 +19 06.6
1989 12 10 06 09. 09 +18 49.7
1989 12 20 05 57.81 +18 34.8
1989 12 30 05 46. 41 +18 22.4
1990 01 09 05 36.21 +18 13.5
1990 01 19 05 28. 23 +18 09.0
1990 01 29 05 23.09 +18 09.6
1976 GQB6 a, e i =
Dat e ET R A (1950) Decl.
1989 11 10 06 22.48 +09 34.6
1989 11 20 06 18.71 +09 09.5
1989 11 30 06 12.94 +08 51.6
1989 12 10 06 05. 60 +08 42.8
1989 12 20 05 57. 36 +08 44.2
1989 12 30 05 49.01 +08 56.0
1990 01 09 05 41. 37 +09 17.7
1990 01 19 05 35.14 +09 47.9
1990 01 29 05 30. 82 +10 24.7

= 3.20, 0.22, 20

Delta
2.391

2.272
2.248
2.335
2.526

2.44, 0.17,

Delta
2.109

1.941
1.874
1.928
2.086

= 2.22, 0.19,

Delta
1.780

1. 637
1.592
1.663
1. 835

2.23, 0.18,

Delta
1.863

1.708
1.651
1.710
1.873

3.02, 0.09,

Delta
2.519

2. 358
2.298
2. 355
2.518

N N N N N O N D D D D B DD DN N NN N DD WO WO W w w

11

W oW W W W

. 093
. 135
177
. 219
. 261

r
. 854
. 857
. 858
. 856
. 852

. 526
. 551
. 572
. 591
. 607

. 609
. 622
. 632
. 639
. 643

. 244
. 252
. 259

265

. 270

1989 SEPT. 15
El ements MPC 13858
Vari ation \Y/
-1.72 +4. 8 16. 6
-1.81 +4. 4 16. 3
-1.72 +3. 3 16. 2
-1.50 +2.1 16. 4
-1.26 +1. 4 16. 8

El ements MPC 14186

El ong. Phase \%

130. 6 15.3 18.1
153. 4 8.9 17.7
178.0 0.7 17.3
156. 5 7.9 17.7

133.2 14. 6 18.1
El ements MPC 13695
El ong. Phase \%
129.3 17.6 18. 4
152.0 10. 4 18.0
173.7 2.4 17.6
155.8 9.0 18.0
132.8 16. 1 18.5
El ements MPC 14188
El ong. Phase \
129.6 17.0 18. 2
152.4 10.0 17.8
174.8 2.0 17. 4
155.9 8.7 17.8
132.7 15.9 18. 2

El ements MPC 12143

El ong. Phase \%

129.9 13.5 17.2
150. 4 8.6 16.9
165. 2 4.4 16.7
153.5 7.7 16.9

133.0 12.7 17.2



M P. C. 15 114

2548 P-L a,e,i

Dat e ET R A (1950) Dec| .
1989 11 10 06 23.5 +22 19.1
1989 11 20 06 19.58 +22 22.7
1989 11 30 06 13.61 +22 27.3
1989 12 10 06 06. 05 +22 32.1
1989 12 20 05 57.56 +22 36.3
1989 12 30 05 48.91 +22 39.3
1990 01 09 05 40.92 +22 41.3
1990 01 19 05 34. 30 +22 43.0
1990 01 29 05 29.56 +22 45.0
1977 EG7 a, e, i =
Dat e ET R A (1950) Decl .
1989 11 10 06 33.8 +14 41.3
1989 11 20 06 30.49 +14 09.8
1989 11 30 06 23.77 +13 45.8
1989 12 10 06 14. 36 +13 31.0
1989 12 20 06 03.42 +13 26.5
1989 12 30 05 52. 35 +13 32.5
1990 01 09 05 42.62 +13 48.3
1990 01 19 05 35.34 +14 12. 4
1990 01 29 05 31.14 +14 42.8
(3907) Kilmartin a,e,i

Dat e ET R A (1950) Decl.
1989 11 10 06 34.37 +29 10.6
1989 11 20 06 30.72 +28 55.1
1989 11 30 06 24.07 +28 35.1
1989 12 10 06 15.02 +28 08.8
1989 12 20 06 04.61 +27 34.8
1989 12 30 05 54.09 +26 54.0
1990 01 09 05 44.74 +26 08.9
1990 01 19 05 37.58 +25 23.2
1990 01 29 05 33.17 +24 40.1
1987 EA a, e i =
Dat e ET R A (1950) Decl.
1989 11 10 06 33.51 +26 28.7
1989 11 20 06 31.49 +26 53.5
1989 11 30 06 25.67 +27 20.0
1989 12 10 06 16.43 +27 44.7
1989 12 20 06 04.83 +28 03.0
1989 12 30 05 52. 45 +28 11.7
1990 01 09 05 41.21 +28 10.3
1990 01 19 05 32.69 +28 01.6
1990 01 29 05 27.87 +27 49.5
(3948) 1985 RF a,e,i

Dat e ET R A (1950) Decl.
1989 11 10 06 37.58 +19 30.8
1989 11 20 06 33.43 +19 19.4
1989 11 30 06 26.16 +19 11.6
1989 12 10 06 16. 34 +19 07.2
1989 12 20 06 05.03 +19 05.2
1989 12 30 05 53.53 +19 05.4
1990 01 09 05 43.21 +19 07.8
1990 01 19 05 35.16 +19 13.0
1990 01 29 05 30.01 +19 21.4

= 3.13, 0.13,

Delta
2.797

2.614
2. 537
2. 583
2.739

2.28, 0.15,

Delta
1.508

1.387
1.354
1.429
1.602

= 2.80, 0.12,

Delta
1.912

1.767
1.718
1.785
1. 956

2.24, 0.09,

Delta
1.488

1.313
1.226
1. 245
1. 357

= 2.26, 0.19,

Delta
1.753

1.615
1.572
1. 644
1. 819

11

N DN N N N WO N N D DN N WO N NN N DD

r
. 9533
. 527
. 520
. 512
. 503

r
. 259
. 294
. 328
. 362
. 394

. 651
. 675
. 699
. 724
. 748

. 251
. 229
. 207
. 186
. 164

r
. 488
. 522
. 553
. 581
. 606

1989 SEPT. 15
El ements MPC 12689

El ong. Phase \%

131.6 12. 1 18.1
154.0 7.0 17.8
177.9 0.6 17. 4
157. 7 6.1 17.7

134.7 11.5 18.0
El ements MPC 12581
El ong. Phase \%
128.2 20.1 18.0
149.9 12. 4 17.7
169.5 4.4 17. 3
155.9 9.8 17.7
134.1 17. 2 18. 2

El ements MPC 13678

El ong. Phase \%

129. 2 16. 8 16. 1
151.4 10.1 15. 7
174.6 2.0 15.3
158.5 7.6 15. 7

135.6 14. 5 16. 2
El ements MPC 11862
El ong. Phase \%
129.4 19.9 17. 4
151.2 12. 3 16. 9
174.2 2.6 16. 3
157.5 9.9 16. 6
134.4 19.0 17.1
El ements MPC 14008
El ong. Phase \%
128.1 18. 3 17.7
150.7 11.0 17. 4
174. 3 2.2 16. 9
157.7 8.3 17.3

134.5 15.6 17.8



M P. C 15 115 1989 SEPT. 15

2224 T-2 a,e, i = 2.95, 0.08, El ements MPC 14965
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 11 10 06 31.8 +25 20.1 2.139 . 875 129.8 15. 4 18. 7
1989 11 20 06 28.62 +25 33.6

1989 11 30 06 22.70 +25 47.7 1.983 . 891 152.0 9.2 18. 3
1989 12 10 06 14.62 +26 00.2

1989 12 20 06 05.22 +26 09.2 1.925 . 906 175.4 1.5 17.9
1989 12 30 05 55.53 +26 13.3

1990 01 09 05 46.71 +26 12.8 1.983 . 922 158.9 6.9 18. 3

1990 01 19 05 39. 69 +26 08.9

1990 01 29 05 35.09 +26 03.4 2.148 . 938 136. 1 13. 4 18. 7

El ements MPC 14181

r El ong. Phase \%
. 026 127.9 22.7 17.0
. 068 149. 4 14.1 16. 6
111 169.9 4.7 16. 3
. 154 156. 9 10. 3 16.7

. 198 135.1 18. 4 17. 3

1935 SC a, e i =224, 0.19,
Date ET R A (1950) Decl. Del t a
1989 11 10 06 40.27 +31 18.6  1.261
1989 11 20 06 37.74 +31 51.4

1989 11 30 06 30.76 +32 20.9  1.157
1089 12 10 06 20.08 +32 40.5

1989 12 20 06 07.21 +32 44.4  1.135
1989 12 30 05 54.20  +32 30.2

1990 01 09 05 43.12 +32 00.8  1.215
1990 01 19 05 35.40 +31 22.5

1990 01 29 05 31.66 +30 41.5  1.387

(4174) 1982 SB6 a,e, i =3.21, 0.12, El ements MPC 15059
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 11 10 06 30.26  +21 18.7 2.802 . 520 129.9 12.5 17.2
1989 11 20 06 26.59 +21 20.1

1989 11 30 06 20.92 +21 23.2 2.628 . 531 152. 3 7.5 16.9
1989 12 10 06 13.66 +21 27.4

1989 12 20 06 05.42 +21 31.9 2.558 . 540 175.8 1.2 16.5
1989 12 30 05 56.94 +21 36.2

1990 01 09 05 49.05 +21 40.2 2.610 . 548 159.5 5.6 16. 8

1990 01 19 05 42. 43 +21 44.3

1990 01 29 05 37.61 +21 48.8 2.775 . 555 136.5 11.0 17.2

1980 FH2 a,e, i = 2.34, 0.07, El ements MPC 13301
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 11 10 06 38.04 +27 56. 2 1.678 . 421 128. 4 18.7 17.9
1989 11 20 06 34. 80 +28 09.4

1989 11 30 06 28. 07 +28 21.5 1.526 . 434 150. 6 11.5 17.5
1989 12 10 06 18. 39 +28 29.0

1989 12 20 06 06. 85 +28 28.6 1. 467 . 447 173.6 2.6 17.0
1989 12 30 05 54.92 +28 18.7

1990 01 09 05 44.21 +28 00.3 1.518 . 458 158.1 8.6 17. 4

1990 01 19 05 35.98 +27 36.7
1990 01 29 05 30.99 +27 11.8 1.671

N N N N N A WO W W W W D N N DN DN DN OO DD D D D DD

. 469 135.1 16. 3 17.8

1977 RR7 a,e, i = 3.13, 0.09, 12 El ements MPC 12569
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 11 10 06 37.49 +36 44.8 2.576 3. 280 128.0 13.8 17. 3
1989 11 20 06 33.75 +37 32.0

1989 11 30 06 27.35 +38 15.2 2.413 3.293 148. 2 9.1 17.0
1989 12 10 06 18.73 +38 50.0

1989 12 20 06 08.68 +39 12.2 2. 349 3. 305 163.7 4.8 16. 8
1989 12 30 05 58.24 +39 19.4

1990 01 09 05 48. 55 +39 11.7 2.402 3. 317 154. 6 7.3 17.0
1990 01 19 05 40. 58 +38 51.7

1990 01 29 05 35.02 +38 23.2 2.561 3.328 134.6 12.2 17. 3



2.80, 0.02,

Delta
2.052

1.884
1.812
1.854
2.001

2.27, 0.17,

Delta
1.105

0. 985
0. 940
0. 989
1.124

I = 2.42, 0.26, 23

M P. C 15 116
4016 P-L a, e, i =
Dat e ET R A (1950) Decl
1989 11 10 06 36.9 +29 37.9
1989 11 20 06 33.94 +29 55.6
1989 11 30 06 28.01 +30 11.7
1989 12 10 06 19.60 +30 22.8
1989 12 20 06 09.59 +30 26.0
1989 12 30 05 59.13 +30 19.7
1990 01 09 05 49.53 +30 04.2
1990 01 19 05 41.87 +29 42.0
1990 01 29 05 36. 86 +29 16.6
1975 Sz1 a,e, i =
Dat e ET R A (1950) Decl.
1989 11 10 06 33.81 +18 14.1
1989 11 20 06 33.95 +17 50.9
1989 11 30 06 29.97 +17 34.4
1989 12 10 06 22.38 +17 26.4
1989 12 20 06 12.41 +17 27.0
1989 12 30 06 01.79 +17 35.6
1990 01 09 05 52.50 +17 51.3
1990 01 19 05 46.09 +18 12.8
1990 01 29 05 43. 38 +18 38.5
(3893) 1980 FGl12 a, e,
Dat e ET R A (1950) Decl.
1989 11 10 06 41.79 -05 07.9
1989 11 20 06 37.87 -06 41.2
1989 11 30 06 31.55 -08 00.4
1989 12 10 06 23. 26 -08 59.3
1989 12 20 06 13.75 -09 33.2
1989 12 30 06 03.93 -09 39.2
1990 01 09 05 54.77 -09 18.0
1990 01 19 05 47. 14 -08 33.3
1990 01 29 05 41.60 -07 30.4
1985 RR a,e, i =
Dat e ET R A (1950) Decl.
1989 11 10 06 46.57 +22 42.5
1989 11 20 06 43.62 +22 52.2
1989 11 30 06 36.92 +23 05.9
1989 12 10 06 27.09 +23 21.1
1989 12 20 06 15. 36 +23 34.7
1989 12 30 06 03. 30 +23 44.7
1990 01 09 05 52.58 +23 50.6
1990 01 19 05 44. 47 +23 53.7
1990 01 29 05 39.64 +23 55.9
1985 RE2 a, e, i =
Dat e ET R A (1950) Decl.
1989 11 10 06 50.94 +26 21.0
1989 11 20 06 47. 16 +26 34.0
1989 11 30 06 39.90 +26 47.9
1989 12 10 06 29.71 +26 59.4
1989 12 20 06 17.65 +27 05.1
1989 12 30 06 05. 14 +27 02.9
1990 01 09 05 53.73 +26 53.3
1990 01 19 05 44.67 +26 38.6
1990 01 29 05 38.67 +26 22.1

Delta
2.209

2.081
2.039
2.098
2.251

2.34, 0.24,

Delta
1.443

1.334
1.312
1.398
1. 585

2.26, 0. 24,

Delta
1.729

1.596
1.553
1.626
1. 804

N DN N N N WO N N D DN N P NN DD N DD

5
2
2
2
2
2.
3
1
1
1
1
1

r

. 780
. 784
. 789
. 793

798

r
. 890
. 902
. 919
. 941
. 967

. 843
. 878
. 911
. 940
. 966

. 180
. 237
. 293
. 348
. 402

. 441
. 488
. 532
. 573
. 612

1989 SEPT. 15

El enents MPC 9299
El ong. Phase \%
128.7 16. 2 17. 3
150. 4 10.1 17.0
171.6 2.9 16. 6
158.8 7.3 16. 8
136. 3 14. 1 17.2

El ements MPC 13300

El ong. Phase \%

128. 8 24. 1 18. 6
149.5 15. 2 18. 1
171.9 4.1 17.6
159.6 10. 2 18.0

137.6 19.7 18.6
El ements MPC 13587
El ong. Phase \%
120.5 17.5 18.0
136.5 13.6 17.8
146.5 10. 8 17.7
142.5 11.8 17.8
128.5 15.1 18.1

El ements MPC 10944
El ong. Phase \%

126. 3 21.5 17.9
148. 7 13. 2 17.6
174.0 2.6 17.1
160. 4 8.1 17.6
137.1 16. 2 18. 2

El ements MPC 14193
El ong. Phase \%
125.5 19. 3 17.0
148. 1 12.1 16. 6
172.6 2.9 16. 2
160. 4 7.4 16. 6

136.9 14. 9 17.1



1987
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

3279
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1978
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1981
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1988
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

M P. C

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

15 117

a, e, i =
R A (1950) Decl.

06 42.49 -06 08.8
06 39.25 -07 14.0
06 33.52 -08 04.7
06 25.61 -08 34.7
06 16.19 -08 39.3
06 06.13 -08 15.5
05 56. 48 -07 23.8
05 48.21 -06 08.1
05 42.04 -04 34.4
a,e, i =
R A (1950) Decl.
06 43.77 +36 12.1
06 42.58 +37 13.8
06 38.13 +38 15.0
06 30.62 +39 10.0
06 20.77 +39 52.3
06 09.75 +40 16.4
05 59.09 +40 19.9
05 50. 28 +40 04.8
05 44. 38 +39 35.6
a, e,li
R A (1950) Decl.
06 41. 45 +13 31.7
06 39.64 +12 36.5
06 35.23 +11 45.6
06 28.60 +11 01.8
06 20. 45 +10 27.5
06 11.70 +10 04.6
06 03. 45 +09 54.0
05 56. 65 +09 55.1
05 52.00 +10 06.7
a,e, i =
R A (1950) Decl.
06 44.03 +12 53.9
06 41.20 +12 17.4
06 36.14 +11 46.1
06 29.21 +11 21.7
06 21.01 +11 05.2
06 12.34 +10 57.6
06 04. 06 +10 58.9
05 57.00 +11 08.5
05 51.75 +11 25.1
a, e,li
R A (1950) Decl.
06 50. 85 +19 41.0
06 47.64 +19 38.1
06 41.67 +19 39.5
06 33.31 +19 44.5
06 23. 26 +19 51.9
06 12.51 +20 00.6
06 02.22 +20 09.9
05 53.44 +20 19.6
05 46.94 +20 29.9

2.36, 0.22, 23

Delta
2.230

2. 047
1. 945
1.944
2.040

3.14, 0.21,

Delta
2.051

1. 847
1.732
1.725
1.819

= 3.06, 0.11,

Delta
2.019

1. 847
1. 766
1.795
1.927

2.97, 0.09,

Delta
2.463

2.287
2. 206
2.241
2.387

= 2.40, 0. 20,

Delta
2.176

1.993
1.904
1.933
2.075

N DN N N DN

11

N N DN N DN

11

N DN N N DN

10

N N N D N W W w w w w

r

. 857
. 842
. 824
. 802
. 778

r
. 760
. 722
. 686
. 652
. 619

r
. 124
. 725
. 728
. 733
. 739

. 143
. 156
. 168
. 180
. 190

r
. 861
. 872
. 880
. 886
. 888

1989 SEPT. 15
El ements MPC 13590

Vari ation Vv
-0.93 -2.2 17.8
-1.05 -2.2 17.5
-1.11 -1.9 17.3
-1.08 -1.5 17.3
-0.98 -1.4 17.5

El ements MPC 12803
El ong. Phase \%
126.8 16. 7 17. 3
146. 3 11. 6 16.9
162. 2 6.4 16. 6
155.5 8.9 16. 6
136.1 15.1 16.9
El ements MPC 13680
El ong. Phase \%
126. 2 17.1 16.0
146. 6 11.5 15.6
165.0 5.3 15. 3
158.4 7.6 15. 4
137.9 13.9 15. 8
El ements MPC 10771
El ong. Phase \
125.5 14.9 18. 2
146. 4 10.0 17.9
165.5 4.5 17.6
159.1 6.3 17.7
138.2 11.9 18.0
El ements MPC 15068
El ong. Phase \%
125.0 16.5 18. 2
147.2 10. 7 17.9
171.3 3.0 17.5
162. 3 5.9 17.6
138.6 13.0 18. 1



1988
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

2574
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1983
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1932
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

1981
Dat e
1989
1989
1989
1989
1989
1989
1990
1990
1990

M P. C

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20
30
09
19
29

ET
10
20
30
10
20

15 118
a, e, i =
R A (1950) Decl.
06 53.97 -04 28.2
06 49.78 -06 26.1
06 43.09 -08 10.1
06 34.37 -09 33.2
06 24.40 -10 30.4
06 14.09 -10 58.4
06 04. 45 -10 57.4
05 56. 34 -10 31.2
05 50. 31 -09 45.1
a,e, i =
R A (1950) Decl.
06 55.62 +50 40.3
06 53.98 +52 15.8
06 48. 28 +53 44.3
06 38.68 +54 57.1
06 26. 06 +55 45.4
06 12.01 +56 02.6
05 58.62 +55 47.1
05 47.76 +55 03.3
05 40.62 +53 58.6
a, e, i =
R A (1950) Decl.
06 53.28 +31 22.9
06 50. 34 +32 16.6
06 44.69 +33 10.6
06 36.70 +34 00.9
06 27.07 +34 42.9
06 16. 77 +35 13.2
06 06.92 +35 30.5
05 58.54 +35 35.5
05 52. 36 +35 31.1
a,e, i =
R A (1950) Decl.
06 46. 95 +22 47.5
06 45. 83 +22 47.0
06 41.95 +22 49.3
06 35.51 +22 53.5
06 27.10 +22 58.2
06 17.64 +23 01.9
06 08.32 +23 03.9
06 00. 33 +23 04.1
05 54.58 +23 03.6
a, e, i =
R A (1950) Decl.
06 50. 95 +24 05.1
06 49.19 +24 08.3
06 44.62 +24 13.8
06 37.55 +24 20.1
06 28.69 +24 25.4
06 19.01 +24 28.0
06 09.70 +24 27.2
06 01. 86 +24 23.5
05 56. 28 +24 18.1

2.60, 0.38, 28

Delta
2.161

2.064
2.052
2.142
2.327

w N N DN DN

3.15, 0.09, 22

Delta
2.250

2.092
2.016
2.038
2. 150
3.19, 0.23,
Delta
2.435
2.289
2.239
2. 307
2. 487
3.06, 0.22,
Delta
2. 095
1.871
1.737
1.714
1.799
2.91, 0.06,
Delta
2.082
1. 905
1.818
1.844

1. 980

13

N DN N N N P N N D M N O WO WO W w w

r

. 167
. 842
. 913
. 981
. 046

r
. 902

896

. 891
. 887
. 885

r
. 112
. 157
. 203
. 247
. 291

. 796
. 754
. 713
. 673
. 635

r
. 776
. 784
. 794
. 803
. 814

1989 SEPT. 15
El enents MPC 13451

El ong. Phase \%
118.0 18. 4 17. 2
134.3 14. 4 17.1
145.0 11.2 17.0
142. 3 11. 6 17.1
129.1 14.5 17.5
El ements MPC 12571
El ong. Phase \%
122.3 16. 8 18. 4
137.5 13.3 18. 1
147.0 10. 7 17.9
143. 4 11.7 18.0
130.1 15.1 18. 2
El ements MPC 14019
El ong. Phase \%
125.1 15.1 16. 6
146. 3 10.0 16. 4
166.0 4.3 16. 1
159.7 6.0 16. 3
138.7 11. 4 16. 7
El ements MPC 14341
El ong. Phase \%
126. 2 16. 6 17.1
147.5 11.1 16. 7
171.3 3.2 16. 1
164.0 5.8 16. 2
140.5 13. 8 16. 6
El ements MPC 11043
El ong. Phase \%
125.4 16.9 18.1
147.0 11.1 17.7
170.9 3.2 17. 3
164. 3 5.5 17.5
140.9 12. 8 17.9



= 3.11, 0.15,

Delta
2.468

2.244
2.114
2.100
2. 200

3.13, 0.08,

Delta
2. 609

2.421
2.327
2.352
2.492

i =3.12, 0.09, 25

M P. C 15 119
(3735) 1983 XS a,e,i
Dat e ET R A (1950) Decl .
1989 11 10 06 52.3 +26 32.4
1989 11 20 06 50.37 +26 34.2
1989 11 30 06 45. 85 +26 36.5
1989 12 10 06 39.03 +26 37.7
1989 12 20 06 30.50 +26 35.9
1989 12 30 06 21.06 +26 29.4
1990 01 09 06 11.78 +26 17.9
1990 01 19 06 03.65 +26 02.2
1990 01 29 05 57.48 +25 43.8
1175 T-3 a, e, i =
Dat e ET R A (1950) Decl .
1989 11 10 06 55.1 +27 38.5
1989 11 20 06 52.59 +27 42.3
1989 11 30 06 47.60 +27 46.1
1989 12 10 06 40.50 +27 48.1
1989 12 20 06 31.90 +27 46.2
1989 12 30 06 22.60 +27 39.2
1990 01 09 06 13.57 +27 26.6
1990 01 19 06 05.72 +27 09.5
1990 01 29 05 59.72 +26 49.5
(3939) 1953 GO a, e,
Dat e ET R A (1950) Decl.
1989 11 10 07 04. 47 +48 21.8
1989 11 20 07 01. 86 +49 53.5
1989 11 30 06 55.84 +51 21.2
1989 12 10 06 46.57 +52 37.8
1989 12 20 06 34.73 +53 35.8
1989 12 30 06 21.45 +54 09.7
1990 01 09 06 08. 32 +54 17.1
1990 01 19 05 56. 87 +54 00.1
1990 01 29 05 48. 24 +53 23.7
1987 @D a,e, i =
Dat e ET R A (1950) Decl.
1989 11 10 06 55.41 +20 41.5
1989 11 20 06 54.41 +20 26.8
1989 11 30 06 50. 13 +20 15.9
1989 12 10 06 42.78 +20 08.9
1989 12 20 06 33.04 +20 04.8
1989 12 30 06 22.04 +20 02.6
1990 01 09 06 11.24 +20 01.7
1990 01 19 06 02.05 +20 02.1
1990 01 29 05 55.54 +20 04.5
1981 EV26 a, e, i =
Dat e ET R A (1950) Decl.
1989 11 10 06 54.90 +23 21.5
1989 11 20 06 53.19 +23 22.5
1989 11 30 06 48.77 +23 26.3
1989 12 10 06 41.93 +23 31.6
1989 12 20 06 33.29 +23 36.8
1989 12 30 06 23.77 +23 40.3
1990 01 09 06 14. 48 +23 41.2
1990 01 19 06 06.47 +23 39.7
1990 01 29 06 00.54 +23 36.8

Delta
2.764

2.594
2.514
2.539
2.664

2.38, 0.07,

Delta
1.750

1. 554
1. 441
1. 437
1. 537

2.92, 0.02,

Delta
2.203

2.015
1.917
1.933
2. 060

N DN N N N P N N D DD DN WO WO W w w w

r

5
3. 145
3. 116
3. 088
3. 059
3.
7
3
3
3
3
3

030

r
. 275
. 287
. 299
. 310
. 321

. 386
. 390
. 393
. 395
. 396

. 446
. 430
. 415
. 398
. 382

r
. 882
. 886
. 890
. 895
. 900

1989 SEPT. 15

El ements MPC 12705
El ong. Phase \%
125.2 14.9 16. 8
146. 8 10.0 16. 4
170.1 3.1 15.9
164.5 4.9 16.0
141. 1 11.8 16. 3

El ements MPC 14340

El ong. Phase \%

124. 6 14. 4 17.8
146. 4 9.6 17.5
169. 4 3.1 17.1
164.6 4.5 17.2

141.6 10. 6 17.6
El ements MPC 14004
El ong. Phase \%
121.3 14.5 16.9
137.8 11.3 16. 6
148. 6 8.7 16.5
145. 4 9.5 16.5
131.4 12. 6 16. 7
El ements MPC 15067
El ong. Phase \%
124.0 19.6 17.5
145. 4 13.3 17.1
169. 3 4.3 16.5
164. 4 6.3 16. 6
140.6 15. 2 17.1
El ements MPC 11043
El ong. Phase \%
124. 4 16.5 17.8
146.0 11.0 17. 4
169.9 3.4 17.0
165.4 4.9 17.1

141.9 12.1 17.5



M P. C 15 120 1989 SEPT. 15

1983 TS1 a,e, i =3.08, 0.19, 2 El ements MPC 14191
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 11 10 06 54.82 +22 03.2 2.032 2.716 124. 3 17.5 17.0
1989 11 20 06 53.34 +22 10.4

1989 11 30 06 49. 04 +22 21.9 1.876 2.749 145. 9 11.6 16. 7
1989 12 10 06 42. 26 +22 36.5

1989 12 20 06 33.70 +22 52.1 1.810 2.783 169.8 3.6 16. 3
1989 12 30 06 24.33 +23 06.8

1990 01 09 06 15. 31 +23 19.3 1. 855 2.818 165. 6 5.0 16.5
1990 01 19 06 07.70 +23 29.2

1990 01 29 06 02. 26 +23 37.0 2.011 2. 854 142. 3 12.2 16.9
1978 QA2 a,e, i =2.30, 0.22, 4 El ements MPC 10291
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 11 10 07 03. 38 +17 32.0 1. 606 2.288 121. 7 21.6 18. 7
1989 11 20 07 01.54 +17 12.7

1989 11 30 06 56.21 +17 00.5 1.471 2. 337 143. 3 14. 6 18. 4
1989 12 10 06 47.79 +16 55.9

1989 12 20 06 37.16 +16 58.3 1.417 2. 386 167.0 5.3 18.0
1989 12 30 06 25.57 +17 06.4

1990 01 09 06 14.55 +17 19.1 1.471 2.432 164. 4 6.2 18. 2
1990 01 19 06 05.41 +17 35.1

1990 01 29 05 59.03 +17 53.7 1.631 2. 477 141. 2 14. 4 18.7
1979 KG a,e, i = 2.68, 0.18, 14 El ements MPC 13447
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 11 10 06 57.96 +10 41.7 1.846 2.512 121.7 19.6 16. 7
1989 11 20 06 56. 37 +10 44.7

1989 11 30 06 51.82 +11 00.0 1. 696 2.551 142.5 13.6 16. 4
1989 12 10 06 44.66 +11 29.1

1989 12 20 06 35.57 +12 11.4 1.629 2.590 164. 3 5.9 16.0
1989 12 30 06 25.57 +13 04.9

1990 01 09 06 15. 88 +14 06.1 1.672 2.629 163. 3 6.2 16.1
1990 01 19 06 07.65 +15 11.2

1990 01 29 06 01.70 +16 16.6 1.825 2.668 141.6 13.3 16. 6
1983 XG a,e, i =3.19, 0.15, 5 El ements MPC 13675
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 11 10 06 55.19 +17 30.0 2.341 3. 005 123.6 15.9 17.0
1989 11 20 06 53. 25 +17 11.0

1989 11 30 06 48. 88 +16 56. 6 2.173 3.034 145.0 10. 7 16. 7
1989 12 10 06 42.42 +16 47.1

1989 12 20 06 34.45 +16 42.5 2.096 3.063 167. 4 4.0 16. 4
1989 12 30 06 25. 80 +16 42.5

1990 01 09 06 17.40 +16 46.6 2.133 3.093 164.8 4.8 16.5
1990 01 19 06 10. 13 +16 54.3

1990 01 29 06 04.68 +17 04.9 2.283 3.122 142. 4 11.1 16. 9
1971 SN2 a,e, i =3.18, 0.17, 2 El enents MPC 9472
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 11 10 06 57.75 +23 05.2 2. 558 3.215 123.8 14. 8 17. 3
1989 11 20 06 55.45 +23 14.5

1989 11 30 06 50.78 +23 26.9 2.385 3. 247 145. 6 9.9 17.0
1989 12 10 06 44.05 +23 41.0

1989 12 20 06 35.83 +23 55.0 2. 306 3.277 169. 3 3.2 16. 7
1989 12 30 06 26.89 +24 07.4

1990 01 09 06 18. 16 +24 16.9 2.344 3. 308 166. 2 4.1 16. 8
1990 01 19 06 10.52 +24 23.5

1990 01 29 06 04.62 +24 27.6 2.499 3. 337 142.8 10. 3 17.2



