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read 2448600.5
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DOUBLE DESI GNATI ONS.

Conti nuation to MPC 18002.
Not e

1986 RT3

1986 RZ13 1

1: by G V. WIIians.

Not e

2: by B. G Marsden.

OBSERVATI ONS OF COMETS.

1987 SR16= 1987 SE17 2
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(bservations are published here for the foll ow ng observatory codes:

372 Cei sei
Ast ron.

AssocC.

413 Siding Spring.

M Hartl ey,

540 Linz.

R.

0.60-mreflector.
Conet Bul I .
U K Schm dt and Uppsal a Sout hern Schm dt.
H MNaught and K. S. Russell.

Ohserver T. Seki.

0.3-mf/5.2 Schm dt - Cassegr ai n.
OGhermair and H Raab

568 Mauna Kea.
and D. J.

589 Santa Lucia Stroncone.
(bservers A. Vagnozzi,

657 Victoria.
675 Pal omar.
K. Law ence,
Petry and L. A Zi nmer nan.
801 Cak Ri dge Observatory.
McCrosky and C. -Y. Shao.

809 European Sout hern Qbservatory.

Ohservers D. P. Crui kshank, W K. Hartnann

Thol en.

0.5-mRitchey-Chretien f/7.5 refl ector
G C. Morando,
+ CCD. bservers J.

0.5-mrefl ector
0.46-m Schm dt .

T. M King,

In part fromOient.

Observers

Measured by MNaught.
(bservers E. Meyer, E

S. Casul |

hservers S. Cohen

F. J.

Mendez,

1.5-mrefl ector

G Pizarro and O Pizarro.
0.25-mf/ 3.4 refl ector.
0.16-mf/ 2.5 Schm dt .

894 (O ono.
900 Ontsu
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/1984
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Dat e

1991
1991

1991
1991
1991
1991
1991

1991
1991
1991
1991
1991
1991
1991
1991

ut

Peri odi ¢ Conet
08 02. 46083
08 02. 46333
08 02. 46993
08 14.16788
08 14.18472

+ CCD. (bservers R E

1.0-m Schm dt.
Measured by El st.

Observer

Observer Y.

R A

(1950)

Peri odi ¢ Conet Arend-Ri gaux
09 05.48274 07 10 02.40
09 05.48663 07 10 03.21

Machhol z

10 32 42. 39
10 32 44. 37
10 32 49. 29
12 36 44.87
12 36 53.35

+11
+11

+28
+28
+28
+17
+17

E. Helin,
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56.
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16.
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31.
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08.
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03
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M
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/1989h1
/1989h1
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/1989h1
/1989h1
/1989h1
/1989h1
/1989h1
/1989h1
/1989h1
/1989h1
/1989h1
/1989h1
/1989h1
/1989h1

/1991h
/1991h
/1991h
/1991h

/ 1991

/1991n
/1991n
[/ 1991n
/ 1991n
/1991n
/1991n
[/ 1991n
/1991n
/1991n

/19910
/19910

/1991p
/1991p

/1991q
/1991q

P

C

1991
1991
1991

1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991

1991
1991
1991
1991

1991

1991
1991
1991
1991
1991
1991
1991
1991
1991

1991
1991

1991
1991

1991
1991
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Periodic Conet Wild 2

08 07.06514 16 58 55.03 -19
08 11.06454 17 00 24.00 -19
08 11.07800 17 00 24.27 -19

Peri odi ¢ Conet Van Bi esbroeck
08 03.09167 21 17 54.15 -12
08 03.10486 21 17 53.73 -12
08 03.11806 21 17 53.18 -12
08 05.25833 21 16 46.38 -13
08 05.27153 21 16 45.90 -13
08 05.28472 21 16 45.41 -13
08 05.28484 21 16 45.91 -13
08 05.32135 21 16 44.70 -13
08 06.23316 21 16 16.11 -13
08 06.25374 21 16 15.36 -13
08 07.32240 21 15 41.70 -13
08 07.35069 21 15 40.74 -13
08 11.20593 21 13 39.19 -13
08 11.23155 21 13 38.33 -13
08 12.12333 21 13 10.63 -13
08 12.14037 21 13 10.07 -13
08 14.28609 21 12 03.71 -14
08 14.30707 21 12 03.03 -14
08 15.27168 21 11 33.77 -14
08 15.27344 21 11 33.70 -14

Peri odi ¢ Conet Takani zawa

08 06.03942 15 00 44.24 -08
08 06.04686 15 00 45.09 -08
08 12.04534 15 13 41.91 -10
08 12.05205 15 13 42.74 -10

Periodic Conet Hartley 1
06 09.07420 12 57 16.28 -13

Periodi ¢ Conet Faye

08 06.33328 00 48 27.46 +13
08 06.34916 00 48 28.71 +13
08 06.37505 00 48 31.05 +13
08 06.37696 00 48 31.20 +13
08 07.34850 00 49 48.95 +13
08 08.34906 00 51 08.73 +13
08 08.35835 00 51 09.45 +13
08 13.78912 00 58 12.24 +13
08 31.73785 01 18 58.79 +14

Peri odi ¢ Conet Chernykh
09 01.55104 23 37 54.82 -07
09 01.56563 23 37 54.55 -07

Peri odi ¢ Conet Shoenwmker 1
09 01.52744 20 28 31.12 -37
09 01.53715 20 28 30.84 -37

Periodi ¢ Conet Levy
07 19.03854 04 31 05.91 +33
07 19.04201 04 31 06.91 +33
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/1991q
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[/ 1991r
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[/ 1991r
[/ 1991r
[/ 1991r
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[/ 1991s

/1991t
/ 1991t
/1991t
/1991t
/ 1991t
/1991t
/1991t

[/ 1991v
/1991v
/1991v
[/ 1991v
/1991v

/1991w
/1991w
/1991w
[/ 1991w
/1991w
/1991w
/1991w

1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991

1991
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1991
1991
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1991

1991
1991
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1991
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1991
1991

1991
1991
1991
1991
1991
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07
07
07
07
07
07
07
07
08
08
08
08
08
08
08
08
08
08
09
09
09

19.
19.
19.
19.
19.
19.
19.
19.
02.
07.
08.
08.
08.
08.
11.
13.
13.
15.
02.
02.
02.

Conet

08
08
08
08
08
08

06.
06.
11.
13.
14.
14.

04549
04896
05312
06319
06632
06979
07326
07693
80521
80486
05625
06250
06944
07708
79792
77459
77937
77760
08125
09271
10382

04
04
04
04
04
04
04
04
05
06
06
06
06
06
06
06
06
06
07
07
07

Hel i n- Al u

04181
06421
06130
19583
17882
19653

16
16
16
16
16
16

(1991r)

20
21
21
21
21

0 43.

43.
04.
18.
26.
26.

47
50
16
75
72
81

Peri odic Conet Wrtanen
08 16.45400 05 46 39.28
08 16.45550 05 46 39.65

Peri odi ¢ Conet

08
08
08
08
08
08
08

06.
07.
12.
14.
14.
15.
20.

Conet

08
08
08
08
09

03.
03.
30.
30.
01.

Conet

09
09
09
09
09
09
09

03.
03.
04.
04.
05.
06.
07.

36137
35828
33589
41998
42365
76684
62894

54744
59258
43910
48076
48731

Nthbught-RUsseI
29.

28.
55.
53.
24.
53.
19.

53137
57650
60417
65301
55454
55718
63473

03
03
04
04
04
04
05

38
44
18
32
32
41
13

19.

S7.
19.
16.
18.
14.
03.

McNaught - Russel

Hartley 2

45
74
64
61
08
49
12

(1991v)

20 20 34.25
20 20 30. 23
19 39 41.28
19 39 37.62
19 36 53.62

(1991w)

04
06
47
79
12
22

+33
+33
+33
+33
+33
+33
+33
+33
+36
+36
+36
+36
+36
+36
+36
+36
+36
+36
+35
+35
+35

-16
-16
-16
-15
-15
-15

+16
+16

+29
+29
+30
+30
+30
+30
+29

- 47
- 47
-52
-52
-53

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

53
54
47
47
02
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16.
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16.
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17.
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T
5T

ST

5T

5T
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5T

ST
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589
589
589
589
589
589
589
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372
540
540
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540
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657
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801
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413
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/1991w 1991 09 07.64827 21 53 18.77 -02 27 00.9 372
/1991w 1991 09 08.60880 21 52 48.86 -02 35 01.9 413
Note 1: involved with star. 2: very strong 1" condensation, 1'.5 tail in
p.a. O 3: strong 3" condensation, 0.5 tail inp.a. 20. 4. 1'.0 tail
In p.a. 25 . 5: 2" condensation, 1" tail inp.a. 0. 6: very faint tail
inp.a. 0. 7: dark film
* * * * *

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 seei ng

correction to earlier position
crowded star field

declination uncertain

di ffuse i mage

at or near edge of plate

faint i mge

involved with enmulsion or plate flaw
poor gui di ng

no gui di ng

i nvol ved with star

i nkdot neasured

measur enent difficult

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

pl ate nmeasured in one direction only
position uncertain

poor i mage

ri ght ascension uncertain

poor distribution of reference stars
poor sky

streaked i mage

time uncertain

trailed i mage

uncertain i mage

unconfirnmed i mage

very faint image

weak i nage

weak sol ution

bj ect Dat e ur R A (1950) Decl. Mag. N Qos.

046 Kl et

A. Mkos, Dept. of Astronony and Astrophysics, Charles University,
Svedska 8, C-15000 Prague 5, Czechosl ovaki a

bservers A. Mkos, Z. Vavrova

0. 6-m Maksutov refl ector
39 1991 07 06.93892 18 44 59.32 -09 28 30.9 046
39 1991 07 06.95281 18 44 58.66 -09 28 33.4 046
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191
191
191
489
489
589
589
589
589
635
635
640
640
669
669
798
798
798
798
919
919
919
919
1030
1030
1030
1030
1033
1033
1043
1043
1101
1101
1176
1176
1176
1176
1249
1249
1419
1419
1487
1487
1487
1487
1520
1520
1520
1520
1724
1724
2378
2378
3505
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1991
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1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
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1991
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1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
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08
08
08
08
08
08
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
08
08
08
08
07
07
07
07
07
07
08
08
08
08
08
08
08
08
07
07
07
07
07
07
07
07
07
07
08
08
08

. 98137
. 99554
. 92679
. 94080
. 92853
. 94502
. 90903
. 92361
. 98715
. 00150
. 96545
. 97963
. 94583
. 96146
. 96763
. 98221
. 92804
. 94240
. 98715
. 00150
. 96545
. 97963
. 95737
. 97132
. 00513
. 01925
. 91296
. 92731
. 85926
. 87326
. 92396
. 94010
. 93892
. 94656
. 91900
. 93428
. 94664
. 96071
. 89303
. 90729
. 92679
. 94080
. 86997
. 89225
. 90212
. 91670
. 89587
. 91045
. 90212
. 91670
. 89587
. 91045
. 92804
. 94240
. 85926
. 87326
. 98137

. 36
.73
.51
. 86
.11
.42
. 46
.15
. 07
.47
. 20
. 46

.71
.99
.35
.02
. 58
.00
. 48
. 98
.32
.05
.62
.13
. 38
.39
. 68
. 86
. 40
.91
.35
.92
.32
. 26
.63

. 65
.47
.73
.39

. 86
.47

.76

. 96
.50
. 36
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046
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3505 1991 08 07.99554 21 30 38.63 -10 24 56.0 046
3505 1991 08 11.92679 21 27 15.52 -10 28 35.7 046
3505 1991 08 11.94080 21 27 14.82 -10 28 36.3 046
3768 1991 07 10.95737 20 12 00.45 -08 25 20.8 046
3768 1991 07 10.97132 20 11 59.96 -08 25 24.5 046
3768 1991 07 12.00513 20 11 16.93 -08 30 49.1 046
3768 1991 07 12.01925 20 11 16.33 -08 30 53.5 046
4012 1991 08 13.85903 21 04 51.31 -07 33 48.5 046
4012 1991 08 13.87315 21 04 50.70 -07 33 50.6 046
293 Burlington renote site
T. Handl ey, 13 Linden Avenue, Burlington, NJ 08016, U. S. A
0.26-mf/3.9 Wight-Schm dt canera
SACC
1989 AZ1 1991 06 14.22431 18 16 07.64 -15 09 08.8 293
376 Uenohara
N. Kawasat o, 3-51, Hana- Koganei, Kodaira, Tokyo 187, Japan
AGK3, SACC
1988 VD7 1991 08 15.60243 21 13 36.06 -29 22 25.7 376
1988 VD7 1991 08 15.61979 21 13 35.20 -29 22 31.4 376
385 Ni hondaira Cbservatory Qohira station
T. Wata, 6-1, Muramatsuhara 1 Chone, Shim zu, Shizuoka-Ken 424, Japan
0.30-m f/ 3.8 hyperbol oi d astrocanera
GSC
1990 DX 1991 08 31.49444 23 08 58.72 -00 26 41.5 16.5 385
1990 DX 1991 08 31.50278 23 08 58.31 -00 26 43.8 385
392 JCPM Sapporo Station
K. Wat anabe, 3-8-B203, Ashi betsu Chuo 3 Jo 4 Chone, Shiroishi-Ku,

Sapporo 005, Japan
Observer K. Wt anabe
Measurers K. Watanabe, H. Kaneda
0.30-mf/2.7 Schm dt canera
1991 PM * 1991 08 09.56111 22 15 38.26 +02 36 21.7 15.5 392
1991 PM 1991 08 12.56701 22 13 30.35 +02 33 13.3 15.5 392
1991 PM 1991 08 12.57263 22 13 30.12 +02 33 13.4 392
1991 QA * 1991 08 16.57517 22 21 20.73 -06 37 59.0 16.0 392
1991 A 1991 08 16.59919 22 21 19.59 -06 37 59.0 392
1991 QA 1991 08 17.59063 22 20 32.47 -06 38 15.4 16 392
1991 QA 1991 08 17.62222 22 20 30.97 -06 38 16.3 392
1991 (B * 1991 08 16.58519 21 47 02.85 -07 39 17.0 16.0 392
1991 B 1991 08 16.60590 21 47 01.78 -07 39 25.7 392
1991 B 1991 08 18.57865 21 45 14.56 -07 54 56.3 16 392
399 Kushiro
H Kaneda, Taiyo Ms 2-H, 2 chone 2-15, kawazoe 8 jo, M nam -Kku,

Sapporo 005, Japan
bservers S. Ueda, M Matsuyama
Measurer H. Kaneda
0.16-mf/3.8 Wight-Schm dt canera, 0.20-mf/4.0 reflector
AGK3
1988 BH 1988 02 12.49618 07 31 43.84 +19 00 26.1 16.5 399
1988 BH 1988 02 12.51302 07 31 43.04 +19 00 24.4 399
1988 BH 1988 02 15.50590 07 30 07.50 +18 55 42.3 16.5 399
1988 BH 1988 02 15.52118 07 30 07.10 +18 55 41.0 399
5192 T-3 1988 12 15.66806 04 54 32.88 +25 32 43.4 17 399
5192 T-3 1988 12 15.68218 04 54 32.12 +25 32 44.9 399
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400 Kitam

K. Wat anabe, 3-8 Mason Hashi noto B-203, atsubetsu cyuo 3 jo 4 chone,
At subet su- ku, Sapporo 004, Japan

Observers K. Endate, T. Fujii, M Yana

Measurer H. Kaneda

1988 CO 1990 11 11.42049 01 50 29.07 +13 01 41.2 16.5 400
1988 CO 1990 11 11.43576 01 50 28.30 +13 01 39.8 400
1988 DO1L 1988 02 23.60451 11 29 15.65 +11 18 35.9 16 400
1988 DO1L 1988 02 23.62188 11 29 14.66 +11 18 47.2 400
1988 UF 1988 10 19.63611 01 55 58.32 +13 35 24.6 400
1988 UF 1988 11 13.50104 01 34 27.11 +13 13 58.3 16.5 400
1988 UF 1988 11 13.51840 01 34 26.18 +13 13 57.3 400
1988 VL3 1988 10 16.53993 01 54 54.96 +17 17 34.2 16 400
1988 VL3 1988 10 16.55729 01 54 54.27 +17 17 21.1 400
1988 VL3 1988 11 08.48924 01 39 52.26 +11 50 22.0 16. 5 400
1988 VL3 1988 11 08.50521 01 39 51.77 +11 50 07.7 400
1988 VL3 1988 11 16.53993 01 36 31.52 +10 08 09.5 16.5 400
1988 VL3 1988 11 16.55729 01 36 31.07 +10 07 56.9 400
1988 VMWD 1988 10 18.55694 01 57 50.61 +12 22 55.8 16.5 400
1988 VMO 1988 10 18.57500 01 57 49.42 +12 22 56.1 400
1988 VMD 1988 11 08.48924 01 36 09.80 +11 59 33.1 16. 5 400
1988 VWO 1988 11 08.50521 01 36 08.85 +11 59 31.8 400
1988 VF11* 1988 11 02.58403 03 18 53.59 +18 03 20.2 16.5 400
1988 VF11 1988 11 02.59861 03 18 52.89 +18 03 20.1 400
1988 XE1 1988 11 15.58194 03 48 58.46 +21 52 34.2 16 400
1988 XE1 1988 11 15.60625 03 48 57.03 +21 52 28.6 400
1989 YKS8 1991 02 09.62188 10 52 47.23 +12 41 17.3 16.5 400
1989 YKS8 1991 02 09.63924 10 52 46.60 +12 41 22.6 400
1990 VE 1990 12 08.48958 03 33 02.76 +17 50 34.4 16. 5 400
1990 VE 1990 12 08.50382 03 33 02.08 +17 50 36.0 400
1990 VX8 * 1990 11 11.51563 03 21 02.50 +10 27 09.1 16. 5 400
1990 VX8 1990 11 11.53090 03 21 01.53 +10 27 05.4 400
1990 VX8 1990 11 24.48299 03 10 20.33 +10 29 12.4 16.5 400
1990 VX8 1990 11 24.50035 03 10 19.52 +10 29 12.5 400
1990 VY8 * 1990 11 11.51563 03 25 47.06 +10 36 22.8 16 400
1990 VY8 1990 11 11.53090 03 25 45.99 +10 36 22.8 400
1990 VY8 1990 11 24.48299 03 12 10.70 +10 36 21.4 16 400
1990 VY8 1990 11 24.50035 03 12 09.71 +10 36 22.2 400
1990 WK7 * 1990 11 24.51493 03 53 46.63 +18 00 56.8 16.0 400
1990 WK7 1990 11 24.53021 03 53 45.75 +18 00 50.6 400
1990 WK7 1990 12 08.48958 03 40 04.52 +16 48 13.1 17 400
1990 WK7 1990 12 08.50382 03 40 03.77 +16 48 09.8 400
1991 CC 1991 03 10.50278 09 41 05.56 +31 50 06.5 16.5 400
1991 CC 1991 03 10.52361 09 41 04.79 +31 50 08.3 400
1991 Cul 1991 02 08.58854 10 20 30.14 +04 02 40.7 16. 5 400
1991 Cul 1991 02 08.60660 10 20 29.25 +04 02 42.7 400
1991 CS3 * 1991 02 08.54896 08 16 21.93 +35 03 06.4 16.5 400
1991 CS3 1991 02 08.56840 08 16 21.01 +35 03 09.4 400
1991 CS3 1991 02 09.50312 08 15 32.55 +35 04 36.0 16.5 400
1991 CS3 1991 02 09.52326 08 15 31.47 +35 04 37.0 400
1991 GV 1991 04 09.56354 13 02 55.20 +05 38 06.6 16.5 400
1991 GV 1991 04 09.57813 13 02 54.37 +05 38 09.4 400
1991 GGl 1991 05 15.49236 12 40 43.43 -16 50 13.5 17 400
1991 GGl 1991 05 15.51389 12 40 42.96 -16 50 10.4 400

413 Siding Spring

R H NbN?ught, Siding Spring Observatory, Coonabarabran, N S.W 2357,
Australia

bservers S. M Hughes, R H MNaught, K S. Russell, A Savage
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M P. C. 18 676 1991 SEPT. 23
2862 1991 09 05.74444 23 10 39.59 +00 14 56.4 413
3435 1991 09 03.59023 22 25 49.76 -06 38 01.5 413
3435 1991 09 03.64231 22 25 46.97 -06 38 28.9 413
3568 1991 08 03.54744 20 27 43.94 -49 18 16.6 413
3568 1991 08 03.59258 20 27 41.03 -49 18 27.2 413
3728 1991 09 03.55394 21 56 19.89 -03 22 08.0 413
3728 1991 09 04.65301 21 55 29.97 -03 35 36.4 413
3753 1973 10 17.43792 01 00 40.27 -50 25 32.5 413
3753 1973 10 18.58756 00 56 22.37 -50 44 02.2 413
3753 1973 10 21.47340 00 45 37.15 -51 21 53.4 16 V 413
4170 1991 09 03.76076 00 41 10.25 +01 55 17.1 413
474 Mount John
A. C Glnore, P.O Box 57, Lake Tekapo, New Zeal and
bserver A. C. Glnore
Measurer P. M Kilmartin
0.6-mf/ 14 Cassegrain reflector
AGK3, SAOC, CPZ, field plates from Carter Cbservatory
1991 EE 1991 09 03.37709 15 59 50.35 +11 49 05.9 474
1991 EE 1991 09 03.38439 16 00 01.58 +11 48 19.1 474
1991 EE 1991 09 03.39654 16 00 20.63 +11 47 01.1 474
1991 EE 1991 09 04.32883 16 26 51.79 +09 57 11.8 474
1991 EE 1991 09 04.33595 16 27 04.66 +09 56 13.7 474
1991 EE 1991 09 05.32676 16 59 04.69 +07 31 13.4 474
1991 EE 1991 09 05.33162 16 59 14.55 +07 30 26.1 474
951 1991 09 04.40788 15 58 11.09 -19 26 09.0 474
951 1991 09 04.41448 15 58 11.57 -19 26 10.3 474
480 Cockfield
M Mbobberl ey, Denmara, Cross Green, Cockfield, Bury St. Ednunds, Suffolk
| P30 OLQ Engl and
1991 OA 1991 08 18.00833 21 30 07.99 -06 13 57.6 480
568 Mauna Kea Observatory
D. J. Tholen, Institute for Astronony, 2680 Wodl awn Drive,
Honol ul u, H 96822, U. S. A
observers D. J. Tholen, C. Kamnski, D. P. Cruikshank, W K. Hartnmann
W olisch
| RTF encoders
SACC, Lick Gaspra catal og
1990 SQ 1991 06 18.27912 09 59 29.73 +14 01 11.3 17.0vV 568
243 1991 08 20.62188 05 02 38.37 +23 51 28.7 568
951 1991 08 16.28177 15 36 57.50 -18 36 57.1 568
951 1991 08 20.26065 15 40 47.86 -18 45 48.5 568
951 1991 08 22.25341 15 42 50.43 -18 50 35.7 568
591 Resse (bservatory
N. Ehring, Detnoldstrasse 8 W3000 Hannover 1, Federal Republic of Germany
1990 XB1 1991 01 18.93777 08 13 33.60 +31 31 39.8 591
1990 XB1 1991 01 18.94642 08 13 33.17 +31 31 43.8 591
261 1991 02 19.90524 09 14 01.27 +21 00 45.3 591
261 1991 02 19.95906 09 13 58.24 +21 01 01.8 591
443 1991 01 15.77263 06 03 24.02 +16 18 32.3 591
443 1991 01 15.78131 06 03 23.55 +16 18 33.6 591
538 1991 01 15.82339 07 19 15.03 +17 26 05.5 591
538 1991 01 15.83653 07 19 14.25 +17 26 08.7 591
742 1991 01 16.86565 06 56 18.26 +33 45 20.2 591
742 1991 01 16.87455 06 56 17.67 +33 45 20.8 591
817 1991 01 15.82339 07 21 04.31 +17 23 51.9 591
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A
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675 Pal omar
E. Helin, M 183-501, Jet Propul sion Laboratory, Pasadena,
CA 91109, U S. A (2)
C. Shoenmaker, P.O Box 984, Flagstaff, AZ 86002, U.S. A (3)
C. J. van Houten, Sterrewacht Leiden, Postbus 9513, NL-2300 RA Leiden
The Net herl ands (4)
E. Bowell, Lowell Observatory, 1400 West Mars Hill Road,
Fl agstaff, AZ 86001, U S. A (6)
9 =3+6
Observers J. AL Brown (9, S), S. Cohen (2, S), T. Gehrels (4, L),
E. Helin (2, §), H E Holt (9, S§), H R Holt (3, 9),
(2 S), . M King (9, S), D. H Levy (3, S), F. J.

C. M O nstead (9, S), C E Petry (9, S), P. Rose (2, 9),
Shoemaker (3, S), E. M Shoemaker (3, S), C T. Kowal
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Measurers E. Bowell (9), S. J. Bus (9), S. Cohen (2),
K. Lawrence (2), T. M King (9), F. J. Mendez (9),
P. Rose (2), B. A Skiff (9), C J. van Houten (4)
Groeneveld (4), A Wsse (4), L. A Zimermn (9)
1.2-m (L) and O. 46- m (S) Schni dt t el escopes
1931 TS1 1990 09 15.20590 20 45 22.00 -20 15 55.8
1931 TS1 1990 09 15.23229 20 45 21.51 -20 15 55.8
1932 CY 1971 03 24.37118 12 14 11.02 +00 12 19.3
1932 CY 1971 03 25.24340 12 13 32.31 +00 16 46.1
1932 CY 1971 03 25.28715 12 13 30.30 +00 17 00.2
1932 CY 1971 03 26.25208 12 12 46.91 +00 21 56.8
1932 CY 1971 03 27.31181 12 11 59.25 +00 27 20.8
1932 Cy 1971 04 02.41285 12 07 29.91 +00 57 33.0
1932 CY 1971 04 16.16458 11 58 40.45 +01 54 47.1
1932 CY 1971 04 16.25069 11 58 37.59 +01 55 05.2
1941 UN 1991 07 13.42257 20 56 39.64 -28 17 00.6
1941 UN 1991 07 13.45347 20 56 38.05 -28 17 08.0
1949 SAl 1980 11 29.23715 03 53 56.15 +16 33 45.3
1949 SA1 1980 12 01.23577 03 51 48.40 +16 30 48.4
1953 PR 1980 11 29.29410 04 25 39.70 +13 13 54.9
1953 PR 1980 12 01.29271 04 23 25.63 +13 08 08.2
1967 UT 1981 09 01.40521 22 16 50.91 -16 16 02.7
1967 UT 1981 09 02.40452 22 15 57.56 -16 21 30.4
1969 TJ2 1980 11 29.23715 03 51 34.22 +14 24 27.2
1969 TJ2 1980 12 01.23577 03 49 56.72 +14 22 54.2
1969 TN4 1991 08 05.28484 21 24 47.59 -13 21 47.3
1969 TN4 1991 08 05.32135 21 24 45.42 -13 21 55.7
1969 TN4 1991 08 07.32240 21 22 51.33 -13 30 07.6
1970 PS 1991 08 05.27500 21 09 17.64 -12 27 47.2
1970 PS 1991 08 05.28484 21 09 17.15 -12 27 46.6
1970 PS 1991 08 05.31302 21 09 15.82 -12 28 01.1
1970 PS 1991 08 05.32135 21 09 15.45 -12 28 01.3
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1972 RF 1971 03 27.31181 12 10 11.38 +04 18 20.8
1972 RU3 1971 03 26.31007 12 29 04.47 +02 02 09.1
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M P. C. 18 698 1991 SEPT. 23
1991 oM 1991 07 18.46424 21 39 48.96 -07 30 45.3 9 675
1991 ON 1991 07 16.38993 21 42 18.06 -03 23 58.7 17.5 9 675
1991 ON 1991 07 16.42917 21 42 16.90 -03 23 51.4 9 675
1991 ON * 1991 07 18.43108 21 41 18.97 -03 18 16.5 18.0 9 675
1991 ON 1991 07 18.46424 21 41 17.93 -03 18 11.5 9 675
1991 OO 1991 07 16.38993 21 42 58.58 -06 44 51.1 17.5 9 675
1991 OO 1991 07 16.42917 21 42 57.81 -06 44 47.2 9 675
1991 GO * 1991 07 18.43108 21 42 21.42 -06 41 40.1 17.5 9 675
1991 OO 1991 07 18.46424 21 42 20.69 -06 41 37.1 9 675
1991 OO 1991 08 05.28484 21 32 06.45 -06 51 58.0 16.8 9 675
1991 OGO 1991 08 05.32135 21 32 04.58 -06 52 01.7 9 675
1991 OGO 1991 08 08.30399 21 29 43.74 -07 00 06.5 16.8 9 675
1991 OO 1991 08 08.33264 21 29 42.25 -07 00 09.5 9 675
1991 OP 1991 07 16.38993 21 43 12.76 -04 51 30.3 17.8 9 675
1991 OP 1991 07 16.42917 21 43 11.88 -04 51 28.6 9 675
1991 OP * 1991 07 18.43108 21 42 27.68 -04 50 39.7 18.0 9 675
1991 OP 1991 07 18.46424 21 42 26.81 -04 50 38.4 9 675
1991 OQ 1991 07 16.38993 21 43 49.15 -03 55 56.8 17.8 9 675
1991 OQ 1991 07 16.42917 21 43 47.83 -03 55 53.6 9 675
1991 OGQ * 1991 07 18.43108 21 42 38.26 -03 53 54.1 17.8 9 675
1991 OQ 1991 07 18.46424 21 42 37.24 -03 53 52.4 9 675
1991 OR 1991 07 16.38993 21 44 01.32 -07 27 10.5 17.0 9 675
1991 OR 1991 07 16.42917 21 44 00.59 -07 27 57.1 9 675
1991 OR * 1991 07 18.43108 21 43 24.44 -08 09 16.6 17.0 9 675
1991 OR 1991 07 18.46424 21 43 23.68 -08 09 58.4 9 675
1991 OR 1991 08 07.32240 21 30 55.38 -16 35 01.4 16.2 9 675
1991 OR 1991 08 07.35069 21 30 53.67 -16 35 50.4 9 675
1991 OR 1991 08 10.29236 21 28 17.44 -17 59 30.2 9 675
1991 OR 1991 08 15.32153 21 23 38.37 -20 22 12.7 16.5 2 675
1991 OR 1991 08 15.34392 21 23 36.72 -20 22 49.9 2 675
1991 OR 1991 08 15.35625 21 23 36.31 -20 23 11.3 2 675
1991 OR 1991 08 15.38038 21 23 34.83 -20 23 52.7 2 675
1991 OR 1991 08 16.39566 21 22 38.12 -20 52 20.4 2 675
1991 GS 1991 07 16.38993 21 45 11.43 -05 27 10.2 18.2 9 675
1991 OS 1991 07 16.42917 21 45 10.10 -05 27 05.8 9 675
1991 OGS * 1991 07 18.43108 21 44 02.03 -05 23 58.8 18.5 9 675
1991 OS 1991 07 18. 46424 21 44 00.67 -05 23 57.6 9 675
1991 Or 1991 07 16.38993 21 45 40.43 -04 43 32.4 17.0 9 675
1991 Or 1991 07 16.42917 21 45 39.86 -04 43 30.2 17.5 9 675
1991 Or * 1991 07 18.43108 21 45 11.46 -04 41 43.5 17.0 9 675
1991 Or 1991 07 18.46424 21 45 10.79 -04 41 42.5 9 675
1991 Or 1991 08 07.33698 21 34 33.60 -05 20 05.8 17.0 9 675
1991 Or 1991 08 07.36840 21 34 31.99 -05 20 14.2 9 675
1991 QU 1991 07 12.42708 21 58 09.10 -02 00 33.0 17.2 9 675
1991 QU 1991 07 12.45434 21 58 08.18 -02 00 27.1 9 675
1991 QU 1991 07 16.38993 21 55 52.23 -01 48 43.6 17.5 9 675
1991 QU 1991 07 16.42917 21 55 50.67 -01 48 38.7 9 675
1991 QU * 1991 07 18.43108 21 54 33.30 -01 43 39.0 17.0 9 675
1991 QU 1991 07 18.44063 21 54 32.81 -01 43 36.7 9 675
1991 QU 1991 07 18.46424 21 54 31.61 -01 43 27.6 9 675
1991 QU 1991 07 18.47135 21 54 31.54 -01 43 30.2 16.8 9 675
1991 OV 1991 07 16.38993 21 55 12.43 -06 12 58.2 17.5 9 675
1991 OV 1991 07 16.42917 21 55 12.04 -06 13 04.6 9 675
1991 Ov * 1991 07 18.43108 21 54 53.61 -06 18 26.5 17.2 9 675
1991 OV 1991 07 18.46424 21 54 53.23 -06 18 32.3 9 675
1991 OV 1991 08 07.33698 21 45 41.57 -08 09 03.0 17.2 9 675
1991 OV 1991 08 07.36840 21 45 40.14 -08 09 17.5 9 675
1991 OW 1991 07 16.38993 21 56 38.34 -06 47 26.1 17.8 9 675
1991 OwW 1991 07 16.42917 21 56 37.07 -06 47 20.7 9 675
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2232 T-2 1973 10 04.32708 00 32 46.35 +01 31 16.1 4 675
2232 T-2 1973 10 04.36476 00 32 44.33 +01 30 54.3 4 675
2232 T-2 1973 10 04.38889 00 32 42.99 +01 30 46.7 4 675
2232 T-2 1973 10 05.32917 00 31 55.82 +01 23 16.9 4 675
2232 T-2 1973 10 05.35382 00 31 54.27 +01 23 08.3 4 675
2232 T-2 1973 10 05.39132 00 31 52.50 +01 22 48.2 4 675
2232 T-2 1973 10 05.41597 00 31 51.00 +01 22 38.8 4 675
2281 T-2 1973 09 20. 26458 00 48 10.84 +06 25 10.4 4 675
2281 T-2 1973 09 24.36181 00 44 57.78 +06 08 33.1 4 675
2281 T-2 1973 09 24.42847 00 44 54.44 +06 08 15.9 4 675
2281 T-2 1973 09 25.25642 00 44 14.84 +06 04 40.3 4 675
2281 T-2 1973 09 25.32031 00 44 11.64 +06 04 25.8 4 675
2281 T-2 1973 09 29.26632 00 40 56.53 +05 47 07.5 4 675
2281 T-2 * 1973 09 29.33073 00 40 53.24 +05 46 51.1 18.3 4 675
2281 T-2 1973 09 30. 22257 00 40 08.65 +05 42 47.8 4 675
2281 T-2 1973 09 30.28785 00 40 05.36 +05 42 29.8 4 675
2281 T-2 1973 10 04.30208 00 36 42.91 +05 24 04.4 4 675
2281 T-2 1973 10 04.36476 00 36 39.62 +05 23 47.3 4 675
2281 T-2 1973 10 05.32917 00 35 51.10 +05 19 19.0 4 675
2281 T-2 1973 10 05.39132 00 35 47.90 +05 19 02.4 4 675
3102 T-2 1971 03 24.42015 12 36 46.76 -04 03 34.6 4 675
3102 T-2 1971 03 25.33090 12 35 50.57 -04 03 15.5 4 675
3102 T-2 1971 03 26.29653 12 34 50.62 -04 02 52.7 4 675
3102 T-2 1971 03 26.33611 12 34 48.06 -04 02 51.4 16.6 4 675
3102 T-2 1971 03 27.33854 12 33 45.61 -04 02 26.4 4 675
3102 T-2 1971 04 02.42604 12 27 26.23 -03 59 29.1 4 675
3102 T-2 1971 04 16.22812 12 14 16.72 -03 55 01.1 4 675
3102 T-2 1971 04 16.30139 12 14 12.77 -03 55 01.0 4 675
3201 T-2 1973 09 19.21250 00 20 17.79 -03 34 43.7 4 675
3201 T-2 1973 09 19.26354 00 20 15.41 -03 35 03.1 4 675
3201 T-2 1973 09 20.27795 00 19 28.51 -03 41 37.5 4 675
3201 T-2 1973 09 24.37431 00 16 15.98 -04 07 50.2 4 675
3201 T-2 1973 09 24.44167 00 16 12.66 -04 08 16.4 4 675
3201 T-2 1973 09 25.26875 00 15 33.82 -04 13 27.9 4 675
3201 T-2 1973 09 25.33299 00 15 30.63 -04 13 52.1 4 675
3201 T-2 1973 09 29.27986 00 12 23.82 -04 37 56.3 4 675
3201 T-2 1973 09 29.34375 00 12 20.67 -04 38 19.8 4 675
3201 T-2 1973 09 30.23524 00 11 38.79 -04 43 34.7 4 675
3201 T-2 * 1973 09 30.30174 00 11 35.65 -04 43 57.5 17.7 4 675
3201 T-2 1973 10 04.31493 00 08 30.35 -05 06 28.4 4 675
3201 T-2 1973 10 04.37674 00 08 27.38 -05 06 50.0 4 675
3201 T-2 1973 10 05.34167 00 07 43.96 -05 11 56.4 4 675
3201 T-2 1973 10 05.40347 00 07 41.17 -05 12 15.8 4 675
4053 T-2 1971 03 26. 31007 12 26 41.24 +00 27 44.9 4 675
4053 T-2 1971 03 26.34896 12 26 39.36 +00 27 58.4 17.2 4 675
4053 T-2 1971 03 27.35208 12 25 52.73 +00 33 42.6 4 675
4053 T-2 1971 04 02.43993 12 21 10.12 +01 07 50.0 4 675
4053 T-2 1971 04 16.16458 12 11 28.39 +02 14 27.0 4 675
4053 T-2 1971 04 16. 21476 12 11 26.54 +02 14 38.1 4 675
4053 T-2 1971 04 16.25069 12 11 25.00 +02 14 49.0 4 675
4053 T-2 1971 04 16.27708 12 11 24.12 +02 14 54.2 4 675
4069 T-2 1971 03 24.37118 12 04 25.69 +03 40 37.1 4 675
4069 T-2 1971 03 25.24340 12 03 43.02 +03 46 34.6 4 675
4069 T-2 1971 03 25.28715 12 03 40.77 +03 46 52.6 18.7 4 675
4069 T-2 1971 03 26.25208 12 02 53.51 +03 53 21.7 4 675
4069 T-2 1971 03 27.31181 12 02 01.67 +04 00 26.9 4 675
4069 T-2 1971 04 02.41285 11 57 11.83 +04 39 12.5 4 675
5490 T-2 * 1973 09 30.19722 00 26 21.11 +14 03 31.5 18.5 4 675
5490 T-2 1973 09 30.35295 00 26 12.71 +14 02 16.4 4 675
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5490 T-2 1973 10 04.27708 00 22 50.72 +13 29 30.7 4 675
5490 T-2 1973 10 04.33906 00 22 47.33 +13 28 58.4 4 675
5490 T-2 1973 10 05.36632 00 21 55.26 +13 20 04.0 4 675
5490 T-2 1973 10 05.42847 00 21 52.01 +13 19 30.4 4 675
1039 T-3 1977 10 07.24652 00 56 15.72 +18 08 50.5 4 675
1039 T-3 1977 10 11.26632 00 52 01.36 +18 03 42.7 4 675
1039 T-3 1977 10 11.33351 00 51 56.93 +18 03 35.3 4 675
1039 T-3 1977 10 12.26510 00 50 58.63 +18 02 03.5 4 675
1039 T-3 1977 10 12.33125 00 50 54.35 +18 01 57.3 4 675
1039 T-3 1977 10 16. 25156 00 46 52.54 +17 54 08.0 4 675
1039 T-3 1977 10 16. 31684 00 46 48.40 +17 54 00.1 4 675
1039 T-3 * 1977 10 17.25365 00 45 52.21 +17 51 53.8 18.5 4 675
1039 T-3 1977 10 17.32083 00 45 48.03 +17 51 44.5 4 675
1039 T-3 1977 10 22.42812 00 40 53.21 +17 38 38.9 4 675
1039 T-3 1977 10 22.48003 00 40 50.40 +17 38 32.5 4 675
2192 T-3 1977 10 07.25868 01 05 46.55 +09 43 07.5 4 675
2192 T-3 1977 10 11.27743 01 02 34.33 +09 22 03.2 4 675
2192 T-3 1977 10 11.28819 01 02 33.76 +09 21 59.0 4 675
2192 T-3 1977 10 11.34375 01 02 30.88 +09 21 40.3 4 675
2192 T-3 1977 10 11.35642 01 02 30.25 +09 21 36.6 4 675
2192 T-3 1977 10 12.27587 01 01 46.51 +09 16 40.1 4 675
2192 T-3 1977 10 12.28681 01 01 46.07 +09 16 34.7 4 675
2192 T-3 1977 10 12.34271 01 01 43.11 +09 16 17.3 4 675
2192 T-3 1977 10 12.35347 01 01 42.59 +09 16 14.3 4 675
2192 T-3 * 1977 10 16.26233 00 58 38.98 +08 54 51.2 18.4 4 675
2192 T-3 1977 10 16.32795 00 58 35.76 +08 54 29.6 4 675
2192 T-3 1977 10 17.26458 00 57 53.27 +08 49 25.1 4 675
2192 T-3 1977 10 17.33177 00 57 49.92 +08 49 03.4 4 675
2192 T-3 1977 10 21.40868 00 54 52.60 +08 27 10.1 4 675
2192 T-3 1977 10 21.46910 00 54 49.99 +08 26 49.0 4 675
4179 T-3 1971 03 25.24340 12 16 13.27 +04 54 52.8 4 675
4179 T-3 1971 03 25.28715 12 16 11.92 +04 55 00.9 19.5 4 675
4179 T-3 1971 03 26.25208 12 15 43.35 +04 57 55.0 4 675
4179 T-3 1971 03 27.31181 12 15 11.86 +05 01 04.8 4 675
4181 T-3 1977 10 07.28125 01 29 32.81 +03 02 28.6 4 675
4181 T-3 1977 10 11.30000 01 25 58.29 +02 42 36.3 4 675
4181 T-3 1977 10 11.36771 01 25 54.42 +02 42 17.3 4 675
4181 T-3 1977 10 12.29826 01 25 04.24 +02 37 50.7 4 675
4181 T-3 1977 10 12.36441 01 25 00.37 +02 37 32.3 4 675
4181 T-3 * 1977 10 16.28368 01 21 28.82 +02 19 58.7 18.2 4 675
4181 T-3 1977 10 16.34931 01 21 25.10 +02 19 41.4 4 675
4181 T-3 1977 10 17.28628 01 20 35.18 +02 15 43.3 4 675
4181 T-3 1977 10 17.35313 01 20 31.46 +02 15 27.8 4 675
4181 T-3 1977 10 21.38698 01 17 01.78 +02 00 10.1 4 675
4181 T-3 1977 10 21.44705 01 16 58.64 +01 59 57.2 4 675
4181 T-3 1977 10 22.38542 01 16 11.69 +01 56 48.0 4 675
4181 T-3 1977 10 22.44878 01 16 08.61 +01 56 34.6 4 675
5016 T-3 1977 10 11.31111 01 25 08.08 -04 25 36.0 4 675
5016 T-3 1977 10 11.37865 01 25 04.88 -04 25 59.9 4 675
5016 T-3 1977 10 12.30885 01 24 21.01 -04 31 43.1 4 675
5016 T-3 1977 10 12. 37500 01 24 17.81 -04 32 08.2 4 675
5016 T-3 * 1977 10 16.29444 01 21 12.32 -04 55 07.0 18.8 4 675
5016 T-3 1977 10 16.36024 01 21 09.03 -04 55 27.4 4 675
5016 T-3 1977 10 17.29688 01 20 24.87 -05 00 43.6 4 675
5016 T-3 1977 10 17.36372 01 20 21.58 -05 01 03.4 4 675
5016 T-3 1977 10 21.37622 01 17 13.75 -05 22 04.3 4 675
5016 T-3 1977 10 21.43611 01 17 10.86 -05 22 22.1 4 675
5016 T-3 1977 10 22.37274 01 16 27.62 -05 26 56.2 4 675
5016 T-3 1977 10 22.43872 01 16 24.75 -05 27 15.9 4 675
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5192 T-3 * 1977 10 16.29444 01 44 36.62 -02 19 12.6 17.6 4 675
5192 T-3 1977 10 16.36024 01 44 33.13 -02 19 22.7 4 675
5192 T-3 1977 10 17.29688 01 43 45.43 -02 21 31.9 4 675
5192 T-3 1977 10 17.36372 01 43 41.98 -02 21 41.3 4 675
5192 T-3 1977 10 21.37622 01 40 16.35 -02 29 49.0 4 675
5192 T-3 1977 10 21.43611 01 40 13.21 -02 29 55.0 4 675
5192 T-3 1977 10 22.37274 01 39 25.26 -02 31 33.2 4 675
5192 T-3 1977 10 22.43872 01 39 21.95 -02 31 42.7 4 675
6 1991 08 05.35451 22 42 25.92 -11 53 10.0 9 675

6 1991 08 08.37188 22 41 25.69 -12 35 21.2 9 675

6 1991 08 08.40868 22 41 24.76 -12 35 52.5 9 675

7 1991 08 07.46545 23 11 08.01 +04 50 52.2 9 675

7 1991 08 07.48229 23 11 07.64 +04 50 55.0 9 675

7 1991 08 08.43003 23 10 48.77 +04 53 21.0 9 675

7 1991 08 08.46441 23 10 48.04 +04 53 25.1 9 675

7 1991 08 10.41771 23 10 04.12 +04 57 46.1 9 675

7 1991 08 10.46597 23 10 02.85 +04 57 51.4 9 675

35 1991 08 06.33281 21 47 04.85 -20 24 01.3 13.5 9 675
35 1991 08 06.37153 21 47 02.80 -20 24 07.6 9 675
35 1991 08 10.29236 21 43 35.76 -20 34 37.4 14.0 9 675
35 1991 08 10.32517 21 43 33.95 -20 34 42.5 9 675
52 1991 08 05.27500 21 09 57.72 -17 21 22.3 9 675
52 1991 08 05.31302 21 09 55.92 -17 21 33.4 9 675
52 1991 08 07.32240 21 08 25.07 -17 31 45.2 9 675
52 1991 08 07.35069 21 08 23.73 -17 31 53.8 9 675
56 1991 08 07.46545 23 19 26.84 +05 12 31.2 9 675
56 1991 08 07.48229 23 19 26.57 +05 12 28.4 9 675
56 1991 08 10.41771 23 18 38.35 +05 01 57.9 9 675
56 1991 08 10.46597 23 18 37.31 +05 01 46.2 9 675
58 1971 04 16. 21476 12 25 50.06 +01 50 21.4 4 675
58 1971 04 16.27708 12 25 47.42 +01 50 39.7 4 675
107 1991 08 08.42483 23 33 47.34 -00 25 49.9 13.8 9 675
107 1991 08 08.45660 23 33 46.71 -00 25 56.5 9 675
129 1991 08 05.27500 21 06 31.23 -15 39 15.7 9 675
129 1991 08 05.31302 21 06 29.34 -15 39 36.2 9 675
129 1991 08 07.32240 21 04 53.56 -15 57 47.9 9 675
129 1991 08 07.35069 21 04 52.15 -15 58 03.1 9 675
131 1991 07 14.38177 21 20 21.17 -23 04 20.4 9 675
131 1991 07 14.42170 21 20 19.40 -23 04 34.4 14.2 9 675
133 1991 08 08.42483 23 25 05.54 +00 19 47.6 9 675
133 1991 08 08.43003 23 25 05.26 +00 19 47.8 13.5 9 675
133 1991 08 08. 45660 23 25 04.58 +00 19 47.4 9 675
133 1991 08 08.46441 23 25 04.32 +00 19 47.7 9 675
140 1991 08 05.29363 21 48 54.80 -16 31 06.2 9 675
140 1991 08 05.32951 21 48 53.19 -16 31 19.4 9 675
140 1991 08 06.33281 21 48 10.25 -16 37 14.3 9 675
140 1991 08 06.37153 21 48 08.51 -16 37 27.8 9 675
140 1991 08 08.31128 21 46 43.44 -16 48 52.3 9 675
140 1991 08 08.34045 21 46 42.07 -16 49 03.1 9 675
140 1991 08 10.29236 21 45 13.99 -17 00 34.0 9 675
140 1991 08 10.32517 21 45 12.42 -17 00 45.9 9 675
156 1991 08 05.26563 20 58 14.40 -01 29 47.5 13.0 9 675
156 1991 08 05.30313 20 58 12.35 -01 29 54.1 9 675
156 1991 08 09.27656 20 54 42.30 -01 42 29.2 9 675
156 1991 08 09.30903 20 54 40.57 -01 42 36.0 9 675
160 1971 04 16.22812 12 20 09.87 -02 35 19.9 4 675
160 1971 04 16.30139 12 20 06.60 -02 35 03.1 4 675
163 1990 09 15.20590 20 40 08.70 -16 19 23.9 9 675
163 1990 09 15.23229 20 40 08.11 -16 19 29.7 9 675
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4863 1991 08 05.32951 21 41 46.39 -17 07 34.1 9 675
4863 1991 08 06.33281 21 40 57.47 -17 11 33.9 16.8 9 675
4863 1991 08 06.37153 21 40 55.51 -17 11 42.8 9 675
4863 1991 08 10.29236 21 37 40.54 -17 27 03.6 17.0 9 675
4863 1991 08 10.32517 21 37 38.79 -17 27 11.5 9 675
4876 1971 03 24.42015 12 23 52.90 -03 38 46.5 4 675
4876 1971 03 25.33090 12 23 10.51 -03 33 53.2 4 675
4876 1971 03 26.29653 12 22 25.41 -03 28 42.2 4 675
4876 1971 03 26.33611 12 22 23.48 -03 28 29.3 17.4 4 675
4876 1971 03 27.33854 12 21 36.47 -03 23 02.9 4 675
4876 1971 04 02.40000 12 16 54.42 -02 50 14.3 4 675
4876 1971 04 02.42604 12 16 53.18 -02 50 05.6 4 675
4876 1971 04 16.18087 12 07 13.34 -01 40 47.0 4 675
4876 1971 04 16.26458 12 07 10.06 -01 40 23.6 4 675
4882 1989 09 30.41579 02 08 30.35 +12 37 02.7 9 675
4882 1989 09 30.47465 02 08 28.32 +12 36 41.8 9 675
4882 1989 11 03.27278 01 42 08.92 +08 35 53.7 16.8 9 675
4882 1989 11 03.30815 01 42 07.24 +08 35 39.2 9 675
4882 1989 11 04.27013 01 41 22.54 +08 28 56.1 16.5 9 675
4882 1989 11 04.30364 01 41 20.85 +08 28 42.7 9 675
4882 1989 11 24.15364 01 30 17.60 +06 42 59.6 9 675
4882 1989 11 24.19701 01 30 16.73 +06 42 52.2 9 675
4885 1991 04 15.21858 12 14 08.86 +00 47 32.0 18.5 3 675
4885 1991 04 15.25087 12 14 07.30 +00 47 44.2 3 675
4885 1991 04 17.25069 12 12 38.72 +00 59 57.5 3 675
4887 1971 03 24.37118 11 54 59.85 -01 00 14.7 4 675
4887 1971 03 24.38924 11 54 59.07 -01 00 08.7 4 675
4887 1971 03 25.24340 11 54 18.99 -00 55 49.2 4 675
4887 1971 03 25.27326 11 54 17.75 -00 55 42.0 4 675
4887 1971 03 25.28715 11 54 16.88 -00 55 36.6 4 675
4887 1971 03 25.31562 11 54 15.65 -00 55 28.5 18.5 4 675
4887 1971 03 26.26771 11 53 31.13 -00 50 42.9 4 675
4893 1991 07 14.28351 17 48 24.95 -06 32 26.0 16.8 9 675
4893 1991 07 14.31736 17 48 23.55 -06 32 37.0 9 675
4893 1991 07 18.27622 17 46 07.47 -06 53 02.1 17.0 9 675
4893 1991 07 18.30799 17 46 06.42 -06 53 12.8 9 675
691 Kitt Peak, Steward Observatory
T. CGehrels, Space Sciences Building, University of Arizona,

Tucson, AZ 85721, U.S. A
Observers T. Cehrels, D. Rabinowitz, J. V. Scotti
0. 91- m SPACEWATCH t el escope
SACC 1984
See al so MPC 9198, MPC 10373 and Astron. J. 91, 1242, 1986
1991 EE 1991 09 01.19518 15 11 01.17 +14 40 18.1 16. 2V 691
1991 EE 1991 09 01.21128 15 11 18.79 +14 39 19.9 15.9vV 691

711 McDonal d Qoservatory

A. L. Wipple, Astronony Departnent, University of Texas, Austin, TX 78712
bservers P. J. Shelus, A L. Wipple

Measurers A. Davila, R Wited

2.1-m Struve refl ector

Li ck Gaspra catal og

951 1991 01 24.54066 15 28 33.05 -21 20 27.0 711
951 1991 01 25.54155 15 29 54.33 -21 25 10.3 711
951 1991 02 04.53637 15 42 53.79 -22 08 22.2 711
951 1991 04 16.45923 16 23 43.65 -23 45 17.9 711

951 1991 04 19.40185 16 22 31.40 -23 40 32.0 711
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760 CGoet he Link

E. Bowell, Lowell Observatory, 1400 West Mars Hill Road,
Fl agstaff, AZ 86001, U. S. A

(bservers W E. Carlock, J. P. Mears

Measurers F. J. Mendez, C. M d nstead

0.25-mrefractor

AGK3 and Perth 70 secondary nets, global solutions

1952 Hz 1952 04 19.29685 14 29 02.94 +00 25 48.1 760
1952 Hz 1952 04 19.32323 14 29 01.81 +00 26 05.0 760
1952 HAL 1952 04 19.29685 14 24 46.95 +02 12 17.1 760
1952 HAL 1952 04 19.32323 14 24 45.64 +02 12 47.2 760
1955 ST2 1955 09 17.07148 22 37 12.13 +04 51 38.4 760
1955 ST2 1955 09 17.10204 22 37 10.77 +04 51 28.5 760
313 1952 04 19.29685 14 44 00.70 -02 22 14.0 760
313 1952 04 19.32323 14 43 59.38 -02 21 58.6 13.0 760
807 1952 04 19.29685 14 25 02.58 +03 02 47.1 760
807 1952 04 19.32323 14 25 01.40 +03 02 55.6 16. 2 760
950 1955 09 17.07148 22 37 00.86 +02 27 27.6 760
950 1955 09 17.10204 22 36 59.44 +02 27 03.4 760
1067 1955 09 17.07148 22 25 14.17 +05 22 25.3 15.6 760
1067 1955 09 17.10204 22 25 12.61 +05 22 20.0 760
1189 1955 09 17.07148 22 27 44.32 +06 18 04.8 14. 8 760
1189 1955 09 17.10204 22 27 42.89 +06 17 57.2 760
1266 1955 09 17.07148 22 38 14.23 +02 07 30.0 16. 1 760
1266 1955 09 17.10204 22 38 12.76 +02 07 29.3 760
801 CGak Ri dge
R E. McCrosky, Harvard-Sm thsonian Center for Astrophysics,
60 Garden Street, Canbridge, MA 02138, U S A
bservers R E. McCrosky. C. -Y. Shao, R H MNaught
Measurers R E. McCrosky, C. -Y. Shao, A J. Noyner
1.5-mreflector + CCD
1936 NB 1991 08 12.31838 01 05 20.99 +30 21 50.1 801
1936 NB 1991 08 12.34160 01 05 20.97 +30 22 02.9 801
1951 WH 1991 08 11.34361 03 01 59.45 +13 24 17.4 801
1951 WH 1991 08 11.35014 03 02 00.10 +13 24 20.8 801
1953 VX1 1991 08 06.27331 22 10 06.27 -05 58 58.9 801
1953 VX1 1991 08 06.29113 22 10 05.45 -05 59 03.7 801
1953 VX1 1991 08 11.25659 22 06 15.38 -06 23 29.4 801
1953 VX1 1991 08 11.26866 22 06 14.77 -06 23 33.2 801
1962 SR 1991 08 06.20428 21 00 26.81 -08 52 37.7 801
1962 SR 1991 08 06.21859 21 00 25.96 -08 52 36.9 801
1962 SR 1991 08 11.14784 20 55 43.68 -08 49 49.3 801
1962 SR 1991 08 11.16213 20 55 42.89 -08 49 49.0 | 801
1969 GD 1991 08 06.04473 16 25 57.64 -18 34 03.3 801
1969 GD 1991 08 06.09284 16 25 58.10 -18 33 57.7 801
1969 GD 1991 08 12.05968 16 27 18.53 -18 25 28.6 801
1969 GD 1991 08 12.08183 16 27 18.89 -18 25 26.6 801
1969 TA 1991 08 12.32113 01 08 27.53 +17 03 19.4 801
1969 TA 1991 08 12.34637 01 08 28.15 +17 03 25.9 801
1970 WD 1991 08 12.30469 00 18 00.00 +14 45 22.1 801
1970 WD 1991 08 12.32772 00 18 00.04 +14 45 29.6 801
1973 SC6 1991 08 07.26656 22 54 23.11 -03 55 58.0 801
1973 SC6 1991 08 07.28833 22 54 22.47 -03 56 02.8 801
1973 SC6 1991 08 08.31045 22 53 52.96 -03 59 53.8 801
1973 SC6 1991 08 08.33418 22 53 52.22 -03 59 59.3 801
1974 QU1 1991 08 06.24796 21 48 43.05 -10 18 53.5 801
1974 QU1 1991 08 06.26328 21 48 42.30 -10 18 57.2 801
1974 QU1 1991 08 12.13177 21 43 51.12 -10 44 25.5 801
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. 30735
. 32531
. 30168
. 34156
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. 23611
. 20466
. 24846
. 25188
. 29325
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. 11632
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1991 DG 1991 08 12.27521 00 14 15.12 +24 48 39.0 801
1991 DG 1991 08 12.28434 00 14 14.29 +24 48 20.6 801
1991 GP1 1991 08 12.04019 14 14 16.32 +00 56 35.6 801
1991 GP1 1991 08 12.04760 14 14 16.97 +00 56 29.3 801
1991 JX 1991 08 06.32993 00 39 35.04 +15 14 13.0 801
1991 JX 1991 08 06.35207 00 39 34.23 +15 13 57.0 801
1991 JX 1991 08 11.32552 00 36 46.85 +14 05 43.4 801
1991 JX 1991 08 11.33595 00 36 46.30 +14 05 34.3 801
1991 JvY1 1991 08 07.06141 16 05 07.48 +06 07 47.6 801
1991 JvY1 1991 08 07.10284 16 05 08.94 +06 07 33.4 801
1991 JvY1 1991 08 11.05748 16 07 42.75 +05 45 07.5 801
1991 Jv1 1991 08 11.06740 16 07 43.17 +05 45 04.3 801
1991 J71 1991 08 12.04284 15 13 15.64 -07 11 08.6 801
1991 J71 1991 08 12.05546 15 13 16.20 -07 11 14.4 801
1991 LZ 1991 08 11.08328 17 13 39.73 -05 41 58.8 801
1991 LZ 1991 08 11.09545 17 13 40.25 -05 42 04.1 801
1991 LZ 1991 08 12.06502 17 14 24.67 -05 49 25.7 801
1991 LZ 1991 08 12.07674 17 14 25.18 -05 49 31.0 801
1991 NA 1991 08 06.05865 18 48 54.23 -11 13 52.9 801
1991 NA 1991 08 06.07723 18 48 53.89 -11 13 41.2 801
1991 NA 1991 08 07.11135 18 48 39.93 -11 01 54.2 801
1991 NA 1991 08 07.16037 18 48 39.02 -11 01 21.0 801
2018 P-L 1991 08 06.28867 22 52 47.96 -11 33 52.5 801
2018 P-L 1991 08 06.30766 22 52 47.12 -11 33 54.2 801
2018 P-L 1991 08 08.30661 22 51 19.81 -11 37 02.3 801
2018 P-L 1991 08 08.32690 22 51 18.83 -11 37 04.3 801
4594 P-L 1991 08 08.31443 23 04 14.22 +00 42 26.8 801
4594 P-L 1991 08 08.33638 23 04 13.50 +00 42 18.5 801
4594 P-L 1991 08 11.28608 23 02 36.55 +00 22 55.5 801
4594 P-L 1991 08 11.30240 23 02 35.97 +00 22 48.7 801
1246 T-2 1991 08 06.14763 20 06 26.59 -08 13 54.4 801
1246 T-2 1991 08 06.16585 20 06 25.77 -08 14 00.0 801
1246 T-2 1991 08 07.17568 20 05 41.40 -08 19 23.0 801
1246 T-2 1991 08 07.19703 20 05 40.42 -08 19 29.9 801

348 1934 02 03.97603 04 03 49.26 +18 54 10.8 t 801

348 1934 02 04.05913 04 03 51.16 +18 54 30.2 t 801

348 1934 02 10.01505 04 03 51.95 +19 13 46.4 t 801

348 1934 02 10.11893 04 03 55.30 +19 14 13.8 t 801

951 1991 08 06.03702 15 28 39.46 -18 19 12.7 801

951 1991 08 06.04827 15 28 39.96 -18 19 13.9 801

951 1991 08 08.03926 15 30 05.44 -18 22 02.0 801

951 1991 08 08.04718 15 30 05.82 -18 22 02.0 801
4596 1991 08 06. 15345 20 26 20.87 +17 07 11.5 801
4596 1991 08 06.16329 20 26 19.94 +17 06 55.3 801
4596 1991 08 07.18295 20 24 50.58 +16 38 31.3 801
4596 1991 08 07.19211 20 24 49.90 +16 38 15.4 801
4891 1991 07 12.28103 21 15 16.91 -17 44 10.8 801
4891 1991 07 12.30302 21 15 16.10 -17 44 14.1 801
4891 1991 07 13.28843 21 14 41.29 -17 46 34.4 801
4891 1991 08 06.19009 20 57 08.12 -18 50 50.4 801
4891 1991 08 06.20228 20 57 07.48 -18 50 52.5 801
4896 1991 08 06.32277 00 09 42.48 +25 24 07.4 801
4896 1991 08 06.35450 00 09 42.54 +25 24 22.9 801
4896 1991 08 12.27093 00 09 37.36 +26 09 19.0 801
4896 1991 08 12.29600 00 09 37.18 +26 09 29.6 801

807 Cerro Tololo
D. M Rehner, Space Tel escope Science Institute, 3700 San Martin
Drive, Baltinmore, MD 21218, U. S A
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hserver D. M Rehner
0.9-mreflector + CCD
1991 PN * 1991 08 05.14062 20 01 34.15 -10 41 11.7 19 807
1991 PN 1991 08 06.16429 20 00 45.83 -10 41 55.9 807

809 European Sout hern Cbservatory

E. W Elst, Cbservatoire Royal de Bel gi que, Avenue Circulaire 3, B-1180
Brussel s, Bel gium

bservers E. W Elst, G Pizarro, O Pizarro

Measurer E. W El st

1.0-m Schm dt, GPO 0. 4-m astrograph

SACC

1978 PY2 1991 08 05.25833 21 01 32.06 -13 30 58.6 809
1978 PY2 1991 08 05.27153 21 01 31.30 -13 31 02.2 809
1978 PY2 1991 08 05.28472 21 01 30.60 -13 31 05.3 809
1981 SY1 1991 08 03.09167 21 13 56.04 -16 57 19.0 17.5 809
1981 Syl 1991 08 03.10486 21 13 55.17 -16 57 20.1 809
1981 Syl 1991 08 03.11806 21 13 54.35 -16 57 21.0 809
1981 SY1 1991 08 05.25833 21 11 45.83 -16 59 39.7 809
1981 SY1 1991 08 05.27153 21 11 44.96 -16 59 41.0 809
1981 Syl 1991 08 05.28472 21 11 44.09 -16 59 41.5 809
1982 UP2 1991 08 02.13125 20 58 06.24 -17 47 31.0 18. 6 809
1982 UP2 1991 08 07.09792 20 53 51.27 -18 02 52.9 18.5 809
1982 UP2 1991 08 07.11111 20 53 50.63 -18 02 54.8 809
1982 UP2 1991 08 07.12431 20 53 49.85 -18 02 57.7 809
1983 ™ 1991 08 03.09167 21 21 00.99 -16 54 44.8 17.7 809
1983 T™W 1991 08 03.10486 21 21 00.38 -16 54 50.6 809
1983 T™W 1991 08 03.11806 21 20 59.78 -16 54 54.7 809
1986 QS3 1991 08 06. 24444 21 51 03.05 -13 09 55.9 18. 4 809
1986 (S3 1991 08 06.25764 21 51 02.55 -13 10 01.6 809
1986 QS3 1991 08 06.27083 21 51 01.95 -13 10 07.4 809
1986 QS3 1991 08 14.20625 21 45 25.88 -14 11 52.9 809
1986 QS3 1991 08 14.21944 21 45 25.26 -14 11 59.5 809
1986 QS3 1991 08 14.23264 21 45 24.68 -14 12 04.8 809
1987 DC6 1990 09 25.17778 23 57 53.70 -04 32 02.1 18. 2 809
1987 DCo6 1990 09 25.19097 23 57 53.15 -04 32 07.2 809
1987 DCo6 1990 09 25.20417 23 57 52.52 -04 32 12.7 809
1987 61 1991 08 14.35486 21 38 43.79 -15 30 37.7 17.0 809
1987 B1 1991 08 14.36562 21 38 43.09 -15 30 38.8 809
1987 B1 1991 08 16.32569 21 36 40.88 -15 34 49.6 809
1987 61 1991 08 16.33611 21 36 40.20 -15 34 51.1 809
1987 61 1991 08 16.34722 21 36 39.43 -15 34 52.0 809
1987 RD1 1991 08 02.13125 20 50 27.93 -20 19 45.2 18.5 809
1988 RR3 1991 08 02.13125 21 07 42.94 -22 12 57.1 18. 4 809
1988 RR3 1991 08 07.09792 21 02 22.00 -22 32 43.0 18. 7 809
1988 RR3 1991 08 07.11111 21 02 21.02 -22 32 46.3 809
1988 RR3 1991 08 07.12431 21 02 20.19 -22 32 48.8 809
1988 UB 1991 08 03.09167 21 18 19.53 -15 58 31.1 18. 8 809
1988 UB 1991 08 03.10486 21 18 18.69 -15 58 33.3 809
1988 UB 1991 08 03.11806 21 18 17.97 -15 58 36.1 809
1988 UB 1991 08 05.25833 21 16 05.63 -16 07 16.8 809
1988 UB 1991 08 05.27153 21 16 04.76 -16 07 20.6 809
1988 UB 1991 08 05.28472 21 16 03.93 -16 07 22.5 809
1989 CL1 1991 08 06. 24444 21 48 50.94 -16 08 10.1 19.0 809
1989 CL1 1991 08 06. 25764 21 48 50.28 -16 08 13.5 809
1989 CL1 1991 08 06.27083 21 48 49.61 -16 08 17.0 809
1989 CL1 1991 08 14.20625 21 42 58.05 -16 39 50.7 809
1989 CL1 1991 08 14.21944 21 42 57.37 -16 39 53.4 809
1989 CL1 1991 08 14.23264 21 42 56.69 -16 39 56.3 809
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1991 PS 1991 08 06.14792 21 12 19.10 -11 16 40.3 17.3 809
1991 PS 1991 08 06.15833 21 12 18.35 -11 16 42.8 809
1991 PS 1991 08 06.16875 21 12 17.82 -11 16 44.0 809
1991 PS 1991 08 11.27778 21 07 02.21 -11 30 49.2 17.5 809
1991 PS 1991 08 11.28819 21 07 01.50 -11 30 50.8 809
1991 PS 1991 08 11.29861 21 07 00.80 -11 30 53.3 809
1991 PU 1991 08 03.09167 21 16 22.80 -12 45 17.7 18.5 809
1991 PU 1991 08 03.10486 21 16 22.05 -12 45 18.8 809
1991 PU 1991 08 03.11806 21 16 21.33 -12 45 20.9 809
1991 PV 1991 08 06.19653 21 25 47.52 -10 40 25.0 17. 4 809
1991 PV 1991 08 06. 20694 21 25 47.05 -10 40 26.7 809
1991 PV 1991 08 06.21736 21 25 46.49 -10 40 29.9 809
1991 PV 1991 08 10.30278 21 22 29.65 -10 56 14.2 809
1991 PV 1991 08 10.31319 21 22 28.99 -10 56 17.2 809
1991 PV 1991 08 10.32361 21 22 28.44 -10 56 19.3 809
1991 PV 1991 08 11.31250 21 21 40.18 -11 00 22.8 17.7 809
1991 PV 1991 08 11.32292 21 21 39.61 -11 00 25.3 809
1991 PV 1991 08 11.33333 21 21 39.09 -11 00 28.6 809
1991 PV 1991 08 14.28194 21 19 15.43 -11 12 55.3 809
1991 PV 1991 08 14.29236 21 19 14.90 -11 12 58.0 809
1991 PV 1991 08 14.30278 21 19 14.40 -11 13 00.6 16. 9 809
1991 PW 1991 08 06.19653 21 26 34.22 -09 19 38.2 17.0 809
1991 PW 1991 08 06.20694 21 26 33.69 -09 19 39.4 809
1991 PW 1991 08 06.21736 21 26 33.13 -09 19 40.3 809
1991 PN1 * 1991 08 02.13472 21 25 58.43 -15 17 08.0 17.0 809
1991 PN1 1991 08 02.14514 21 25 57.92 -15 17 08.3 809
1991 PN1 1991 08 02.15556 21 25 57.40 -15 17 06.9 809
1991 PN1 1991 08 03.09167 21 25 11.36 -15 16 07.2 18.5 809
1991 PN1 1991 08 03.10486 21 25 10.72 -15 16 06.0 809
1991 PN1 1991 08 03.11806 21 25 10.05 -15 16 05.3 809
1991 PN1 1991 08 05.15972 21 23 26.17 -15 14 01.6 809
1991 PN1 1991 08 05.17014 21 23 25.63 -15 14 01.1 809
1991 PN1 1991 08 05.18056 21 23 25.05 -15 14 00.6 809
1991 PN1 1991 08 05.26458 21 23 20.36 -15 13 55.9 809
1991 PN1 1991 08 05.27500 21 23 19.77 -15 13 56.3 809
1991 PN1 1991 08 05.28542 21 23 19.18 -15 13 55.0 809
1991 PN1 1991 08 10.26528 21 18 53.22 -15 09 11.3 809
1991 PN1 1991 08 10.27708 21 18 52.48 -15 09 10.6 809
1991 PN1 1991 08 10.28750 21 18 51.86 -15 09 08.8 809
1991 POL * 1991 08 02.13472 21 26 43.36 -14 20 39.5 18.0 809
1991 POL 1991 08 02. 14514 21 26 42.97 -14 20 43.7 809
1991 PCOL 1991 08 02.15556 21 26 42.65 -14 20 47.6 809
1991 POL 1991 08 03.09167 21 26 03.56 -14 26 51.9 18. 7 809
1991 PQOL 1991 08 03.10486 21 26 03.04 -14 26 56.6 809
1991 PCOL 1991 08 03.11806 21 26 02.44 -14 27 01.7 809
1991 POL 1991 08 05.15972 21 24 36.60 -14 40 19.7 809
1991 POL 1991 08 05.17014 21 24 36.13 -14 40 24.0 809
1991 PQOL 1991 08 05.18056 21 24 35.69 -14 40 27.7 809
1991 PCOL 1991 08 05.26458 21 24 31.98 -14 41 00.9 809
1991 POL 1991 08 05.27500 21 24 31.49 -14 41 04.7 809
1991 POL 1991 08 05.28542 21 24 31.08 -14 41 08.5 809
1991 PP1 * 1991 08 02.13472 21 26 48.14 -15 15 16.3 17. 8 809
1991 PP1 1991 08 02.14514 21 26 47.51 -15 15 22.0 809
1991 PP1 1991 08 02. 15556 21 26 46.85 -15 15 23.3 809
1991 PP1 1991 08 03.09167 21 26 03.62 -15 18 15.3 18. 7 809
1991 PP1 1991 08 03.10486 21 26 03.00 -15 18 17.8 809
1991 PP1 1991 08 03.11806 21 26 02.36 -15 18 19.6 809
1991 PP1 1991 08 05.15972 21 24 25.85 -15 24 43.1 809
1991 PP1 1991 08 05.17014 21 24 25.35 -15 24 44.8 809
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1991 PY1 1991 08 07.09792 20 43 46.31 -21 09 53.1 18.6 809
1991 PY1 1991 08 07.11111 20 43 45.55 -21 10 00.0 809
1991 PY1 1991 08 07.12431 20 43 44.85 -21 10 05.7 809
1991 PZ1 * 1991 08 02.13125 20 48 45.63 -20 30 49.5 18. 7 809
1991 PZ1 1991 08 07.09792 20 43 54.61 -20 52 09.5 19. 2 809
1991 PZ1 1991 08 07.11111 20 43 53.69 -20 52 13.5 809
1991 PZ1 1991 08 07.12431 20 43 52.86 -20 52 18.1 809
1991 PA2 * 1991 08 02.13125 20 49 48.51 -20 00 19.2 18. 7 809
1991 PA2 1991 08 07.09792 20 45 51.40 -20 18 22.1 19.6 809
1991 PA2 1991 08 07.11111 20 45 50.61 -20 18 25.5 809
1991 PA2 1991 08 07.12431 20 45 49.73 -20 18 31.1 809
1991 PB2 * 1991 08 02.13125 20 50 13.10 -21 03 01.7 18. 4 809
1991 PB2 1991 08 07.09792 20 45 41.45 -21 33 46.8 19.3 809
1991 PB2 1991 08 07.11111 20 45 40.51 -21 33 52.2 809
1991 PB2 1991 08 07.12431 20 45 39.72 -21 33 58.1 809
1991 PC2 * 1991 08 02.13125 20 50 44.25 -19 30 16.0 18. 4 809
1991 PC2 1991 08 07.09792 20 46 10.86 -19 36 45.6 18. 8 809
1991 PC2 1991 08 07.11111 20 46 10.03 -19 36 46.9 809
1991 PC2 1991 08 07.12431 20 46 09.32 -19 36 48.1 809
1991 PD2 * 1991 08 02.13125 20 50 54.39 -20 58 28.9 18.5 809
1991 PD2 1991 08 07.09792 20 46 45.26 -21 26 58.1 19.0 809
1991 PD2 1991 08 07.11111 20 46 44.30 -21 27 02.6 809
1991 PD2 1991 08 07.12431 20 46 43.65 -21 27 04.4 809
1991 PE2 * 1991 08 02.13125 20 51 08.71 -21 42 41.7 18.5 809
1991 PE2 1991 08 07.09792 20 46 42.63 -21 55 34.4 18. 7 809
1991 PE2 1991 08 07.11111 20 46 41.88 -21 55 36.1 809
1991 PE2 1991 08 07.12431 20 46 41.04 -21 55 38.2 809
1991 PF2 * 1991 08 02.13125 20 51 08.93 -18 32 54.5 18.6 809
1991 PF2 1991 08 07.09792 20 47 10.06 -19 04 16.2 19.0 809
1991 PF2 1991 08 07.11111 20 47 09.30 -19 04 21.6 809
1991 PF2 1991 08 07.12431 20 47 08.71 -19 04 26.4 809
1991 P& * 1991 08 02.13125 20 51 14.09 -21 05 16.5 18. 6 809
1991 P& 1991 08 07.09792 20 47 01.59 -21 33 03.2 19. 2 809
1991 P& 1991 08 07.11111 20 47 00.89 -21 33 07.9 809
1991 P& 1991 08 07.12431 20 47 00.19 -21 33 16.0 809
1991 PH2 * 1991 08 02.13125 20 51 37.30 -19 26 08.7 18.5 809
1991 PH2 1991 08 07.09792 20 47 03.96 -19 46 18.0 19.0 809
1991 PH2 1991 08 07.11111 20 47 03.12 -19 46 21.6 809
1991 PH2 1991 08 07.12431 20 47 02.34 -19 46 25.9 809
1991 PJ2 * 1991 08 02.13125 20 52 07.87 -22 00 52.6 18. 6 809
1991 PJ2 1991 08 07.09792 20 49 10.38 -22 18 14.2 19.6 809
1991 PJ2 1991 08 07.11111 20 49 09.63 -22 18 20.4 809
1991 PJ2 1991 08 07.12431 20 49 08.91 -22 18 25.2 809
1991 PK2 * 1991 08 02.13125 20 52 30.39 -22 03 58.8 18.6 809
1991 PK2 1991 08 07.09792 20 48 47.18 -22 35 29.0 19.6 809
1991 PK2 1991 08 07.11111 20 48 46.51 -22 35 30.8 809
1991 PK2 1991 08 07.12431 20 48 46.06 -22 35 31.7 809
1991 PL2 * 1991 08 02.13125 20 52 34.79 -21 46 37.3 18.5 809
1991 PL2 1991 08 07.09792 20 47 50.18 -21 49 02.3 18. 7 809
1991 PL2 1991 08 07.11111 20 47 49.44 -21 49 02.7 809
1991 PL2 1991 08 07.12431 20 47 48.59 -21 49 02.5 809
1991 PM2 * 1991 08 02.13125 20 52 38.55 -19 48 23.2 18.5 809
1991 Pw2 1991 08 07.09792 20 48 26.70 -20 08 16.5 19.5 809
1991 PM2 1991 08 07.11111 20 48 25.81 -20 08 18.2 809
1991 Pm2 1991 08 07.12431 20 48 25.13 -20 08 19.7 809
1991 PN2 * 1991 08 02.13125 20 52 46.42 -21 49 34.4 18. 3 809
1991 PN2 1991 08 07.09792 20 48 30.41 -22 19 11.2 18.6 809
1991 PN2 1991 08 07.11111 20 48 29.71 -22 19 15.8 809
1991 PN2 1991 08 07.12431 20 48 28.98 -22 19 21.1 809
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1991 PS3 * 1991 08 03.09167 21 06 17.46 -13 02 50.6 18.6 809
1991 PS3 1991 08 03.10486 21 06 16.74 -13 02 53.9 809
1991 PS3 1991 08 03.11806 21 06 16.17 -13 02 57.4 809
1991 PS3 1991 08 05.25833 21 04 41.27 -13 12 13.6 809
1991 PS3 1991 08 05.27153 21 04 40.60 -13 12 16.9 809
1991 PS3 1991 08 05.28472 21 04 40.09 -13 12 19.9 809
1991 PT3 * 1991 08 03.09167 21 06 38.14 -13 54 43.9 18.6 809
1991 PT3 1991 08 03.10486 21 06 37.32 -13 54 44.7 809
1991 PT3 1991 08 03.11806 21 06 36.63 -13 54 46.2 809
1991 PT3 1991 08 05.25833 21 04 45.28 -13 57 06.3 809
1991 PT3 1991 08 05.27153 21 04 44.55 -13 57 06.9 809
1991 PT3 1991 08 05.28472 21 04 43.84 -13 57 07.2 809
1991 PU3 * 1991 08 03.09167 21 06 48.02 -14 51 46.1 18. 8 809
1991 PU3 1991 08 03.10486 21 06 47.26 -14 51 50.7 809
1991 PU3 1991 08 03.11806 21 06 46.55 -14 51 54.5 809
1991 PU3 1991 08 05.25833 21 04 53.33 -15 01 31.2 809
1991 PU3 1991 08 05.27153 21 04 52.51 -15 01 34.8 809
1991 PU3 1991 08 05.28472 21 04 51.75 -15 01 38.8 809
1991 PV3 * 1991 08 03.09167 21 06 48.79 -15 01 42.4 19.0 809
1991 PV3 1991 08 03.10486 21 06 48.14 -15 01 47.6 809
1991 PV3 1991 08 03.11806 21 06 47.35 -15 01 52.9 809
1991 PV3 1991 08 05.25833 21 06 00.93 -15 04 16.5 809
1991 PV3 1991 08 05.27153 21 06 00.24 -15 04 17.9 809
1991 PV3 1991 08 05.28472 21 05 59.64 -15 04 20.4 809
1991 PWB * 1991 08 03.09167 21 06 59.10 -16 27 48.6 18. 7 809
1991 PWB 1991 08 03.10486 21 06 58.26 -16 27 54.2 809
1991 PWB 1991 08 03.11806 21 06 57.47 -16 27 58.6 809
1991 PWB 1991 08 05.25833 21 04 56.23 -16 40 30.0 809
1991 PWB 1991 08 05.27153 21 04 55.33 -16 40 33.7 809
1991 PWB 1991 08 05.28472 21 04 54.64 -16 40 39.5 809
1991 PX3 * 1991 08 03.09167 21 07 01.21 -16 42 10.1 19. 4 809
1991 PX3 1991 08 03.10486 21 07 00.39 -16 42 18.0 809
1991 PX3 1991 08 03.11806 21 06 59.65 -16 42 24.7 809
1991 PX3 1991 08 05.25833 21 04 56.24 -16 50 56.8 809
1991 PX3 1991 08 05.27153 21 04 55.41 -16 51 01.2 809
1991 PX3 1991 08 05.28472 21 04 54.67 -16 51 05.6 809
1991 PY3 * 1991 08 03.09167 21 07 12.72 -16 03 05.0 18.6 809
1991 PY3 1991 08 03.10486 21 07 12.02 -16 03 07.5 809
1991 PY3 1991 08 03.11806 21 07 11.22 -16 03 10.7 809
1991 PY3 1991 08 05.25833 21 05 16.08 -16 10 33.3 809
1991 PY3 1991 08 05.27153 21 05 15.26 -16 10 36.5 809
1991 PY3 1991 08 05.28472 21 05 14.59 -16 10 39.8 809
1991 PZ3 * 1991 08 03.09167 21 07 36.45 -15 03 52.5 19.0 809
1991 PZ3 1991 08 03.10486 21 07 35.87 -15 04 00.0 809
1991 PZ3 1991 08 03.11806 21 07 35.11 -15 04 10.5 809
1991 PZ3 1991 08 05.25833 21 06 01.38 -15 28 05.7 809
1991 PZ3 1991 08 05.27153 21 06 00.72 -15 28 14.6 809
1991 PZ3 1991 08 05.28472 21 06 00.02 -15 28 23.7 809
1991 PA4 * 1991 08 03.09167 21 07 37.20 -14 17 46.6 18.5 809
1991 PA4 1991 08 03.10486 21 07 36.45 -14 17 49.5 809
1991 PA4 1991 08 03.11806 21 07 35.75 -14 17 52.8 809
1991 PA4 1991 08 05.25833 21 05 51.24 -14 26 21.5 809
1991 PA4 1991 08 05.27153 21 05 50.51 -14 26 24.5 809
1991 PA4 1991 08 05.28472 21 05 49.89 -14 26 27.2 809
1991 PB4 * 1991 08 03.09167 21 08 41.71 -14 43 14.9 18.0 809
1991 PB4 1991 08 03.10486 21 08 40.84 -14 43 13.6 809
1991 PB4 1991 08 03.11806 21 08 40.00 -14 43 13.1 809
1991 PB4 1991 08 05.25833 21 06 28.29 -14 41 05.9 809
1991 PB4 1991 08 05.27153 21 06 27.38 -14 41 05.2 809
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1991 PM4 1991 08 05.27153 21 08 57.80 -16 46 18.1 809
1991 PM4 1991 08 05.28472 21 08 56.89 -16 46 18.7 809
1991 PN4 * 1991 08 03.09167 21 11 30.97 -16 25 29.6 18. 7 809
1991 PN4 1991 08 03.10486 21 11 30.23 -16 25 34.5 809
1991 PN4 1991 08 03.11806 21 11 29.49 -16 25 39.8 809
1991 PM4 1991 08 05.25833 21 09 46.04 -16 39 12.6 809
1991 PN4 1991 08 05.27153 21 09 45.27 -16 39 17.4 809
1991 PN4 1991 08 05.28472 21 09 44.54 -16 39 22.6 809
1991 PO4 * 1991 08 03.09167 21 11 39.90 -14 59 09.7 18.5 809
1991 POA4 1991 08 03.10486 21 11 39.26 -14 59 14.2 809
1991 POX4 1991 08 03.11806 21 11 38.63 -14 59 16.9 809
1991 P4 1991 08 05.25833 21 09 59.83 -15 07 58.7 809
1991 POA4 1991 08 05.27153 21 09 59.17 -15 08 01.8 809
1991 P4 1991 08 05.28472 21 09 58.50 -15 08 04.7 809
1991 PP4 * 1991 08 03.09167 21 11 51.98 -14 45 27.9 19.0 809
1991 PP4 1991 08 03.10486 21 11 46.73 -14 45 30.6 809
1991 PP4 1991 08 03.11806 21 11 50.69 -14 45 37.7 809
1991 PP4 1991 08 05.25833 21 10 05.04 -14 59 11.1 809
1991 PP4 1991 08 05.27153 21 10 04.28 -14 59 16.4 809
1991 PP4 1991 08 05.28472 21 10 03.59 -14 59 20.7 809
1991 PQ4 * 1991 08 03.09167 21 12 14.91 -16 48 45.7 18.6 809
1991 P4 1991 08 03.10486 21 12 14.18 -16 48 51.6 809
1991 P4 1991 08 03.11806 21 12 13.33 -16 48 57.7 809
1991 P4 1991 08 05.25833 21 10 19.98 -17 04 24.3 809
1991 P4 1991 08 05.27153 21 10 19.16 -17 04 30.4 809
1991 P4 1991 08 05.28472 21 10 18.37 -17 04 35.7 809
1991 PR4 * 1991 08 03.09167 21 12 33.24 -14 06 08.3 19. 4 809
1991 PR4 1991 08 03.10486 21 12 32.37 -14 06 09.8 809
1991 PR4 1991 08 03.11806 21 12 31.61 -14 06 11.0 809
1991 PR4 1991 08 05.25833 21 10 34.85 -14 11 28.4 809
1991 PR4 1991 08 05.27153 21 10 34.05 -14 11 30.3 809
1991 PR4 1991 08 05.28472 21 10 33.20 -14 11 31.7 809
1991 PS4 * 1991 08 03.09167 21 13 03.33 -14 23 46.7 18.5 809
1991 P4 1991 08 03.10486 21 13 02.60 -14 23 48.0 809
1991 P4 1991 08 03.11806 21 13 01.83 -14 23 50.6 809
1991 P4 1991 08 05.25833 21 11 02.00 -14 30 49.7 809
1991 P4 1991 08 05.27153 21 11 01.18 -14 30 51.5 809
1991 P4 1991 08 05.28472 21 11 00.43 -14 30 54.3 809
1991 PT4 * 1991 08 03.09167 21 13 20.46 -14 28 45.0 18. 3 809
1991 PT4 1991 08 03.10486 21 13 19.83 -14 28 47.7 809
1991 PT4 1991 08 03.11806 21 13 19.23 -14 28 50.1 809
1991 PT4 1991 08 05.25833 21 11 43.71 -14 35 44.5 809
1991 PT4 1991 08 05.27153 21 11 43.05 -14 35 46.5 809
1991 PT4 1991 08 05.28472 21 11 42.42 -14 35 48.7 809
1991 PW4 * 1991 08 03.09167 21 13 44.34 -13 56 51.9 19.5 809
1991 PWA4 1991 08 03.10486 21 13 43.61 -13 56 56.5 809
1991 PWA 1991 08 03.11806 21 13 42.82 -13 57 00.1 809
1991 PWA 1991 08 05.25833 21 11 40.76 -14 07 53.0 809
1991 PWA 1991 08 05.27153 21 11 39.89 -14 07 56.1 809
1991 PWA4 1991 08 05.28472 21 11 39.12 -14 08 00.1 809
1991 PV4 * 1991 08 03.09167 21 14 21.21 -16 44 18.2 18.6 809
1991 PV4 1991 08 03.10486 21 14 20.52 -16 44 21.3 809
1991 PV4 1991 08 03.11806 21 14 19.87 -16 44 24.2 809
1991 PV4 1991 08 05.25833 21 12 36.23 -16 52 05.8 809
1991 PV4 1991 08 05.27153 21 12 35.49 -16 52 07.6 809
1991 PV4 1991 08 05.28472 21 12 34.80 -16 52 09.9 809
1991 PWF * 1991 08 03.09167 21 14 22.03 -13 58 07.1 18.6 809
1991 PWM 1991 08 03.10486 21 14 21.40 -13 58 13.6 809
1991 PWM 1991 08 03.11806 21 14 20.79 -13 58 19.0 809
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M P. C 18 762 1991 SEPT. 23

1991 PN6 1991 08 14.23264 21 48 11.95 -18 14 25.3 809
1991 PG6 * 1991 08 06. 24444 21 53 35.25 -14 02 54.3 19.0 809
1991 PC6 1991 08 06. 25764 21 53 34.74 -14 02 56.9 809
1991 PC6 1991 08 06.27083 21 53 34.10 -14 02 59.8 809
1991 PC6 1991 08 14.20625 21 47 27.73 -14 31 11.9 19. 3 809
1991 PG6 1991 08 14.21944 21 47 27.15 -14 31 14.2 809
1991 PG6 1991 08 14.23264 21 47 26.56 -14 31 16.3 809
1991 PP6 * 1991 08 06. 24444 21 54 11.98 -17 30 53.8 18. 8 809
1991 PP6 1991 08 06. 25764 21 54 11.38 -17 30 55.1 809
1991 PP6 1991 08 06.27083 21 54 10.79 -17 30 56.6 809
1991 PP6 1991 08 14.20625 21 48 14.11 -17 48 11.7 809
1991 PP6 1991 08 14.21944 21 48 13.36 -17 48 13.4 809
1991 PP6 1991 08 14.23264 21 48 12.70 -17 48 13.7 809
1991 PG * 1991 08 06. 24444 21 54 28.28 -15 31 49.2 19.6 809
1991 PG 1991 08 06. 25764 21 54 27.78 -15 31 54.0 809
1991 PG 1991 08 06.27083 21 54 27.23 -15 31 58.0 809
1991 PQ6 1991 08 14.20625 21 49 44.47 -16 23 13.7 809
1991 PQ6 1991 08 14.21944 21 49 43.94 -16 23 16.8 809
1991 PG 1991 08 14.23264 21 49 43.22 -16 23 21.1 809
1991 PR6 * 1991 08 06.24444 21 54 31.42 -14 45 09.9 20.0 809
1991 PR6 1991 08 06. 25764 21 54 30.63 -14 45 14.6 809
1991 PR6 1991 08 06.27083 21 54 30.07 -14 45 17.3 809
1991 PR6 1991 08 14.20625 21 47 22.08 -15 32 03.0 809
1991 PR6 1991 08 14.21944 21 47 21.20 -15 32 05.8 809
1991 PR6 1991 08 14.23264 21 47 20.48 -15 32 07.8 809
1991 PS6 * 1991 08 06. 24444 21 54 40.43 -16 09 50.6 18.6 809
1991 PS6 1991 08 06. 25764 21 54 39.87 -16 09 55.2 809
1991 PS6 1991 08 06.27083 21 54 39.25 -16 09 58.9 809
1991 PS6 1991 08 14.20625 21 48 49.60 -16 48 24.7 809
1991 PS6 1991 08 14.21944 21 48 49.00 -16 48 28.1 809
1991 PS6 1991 08 14.23264 21 48 48.34 -16 48 31.8 809
1991 PT6 * 1991 08 06. 24444 21 55 06.91 -17 46 12.8 18. 7 809
1991 PT6 1991 08 06.25764 21 55 06.16 -17 46 16.3 809
1991 PT6 1991 08 06.27083 21 55 05.31 -17 46 20.4 809
1991 PT6 1991 08 14.20625 21 47 36.72 -18 24 23.0 809
1991 PT6 1991 08 14.21944 21 47 35.77 -18 24 26.3 809
1991 PT6 1991 08 14.23264 21 47 34.91 -18 24 30.6 809
1991 PU6 * 1991 08 06. 24444 21 55 35.46 -13 44 39.2 19.6 809
1991 PU6 1991 08 06. 25764 21 55 34.74 -13 44 41.2 809
1991 PU6 1991 08 06.27083 21 55 34.02 -13 44 43.9 809
1991 PU6 1991 08 14.20625 21 48 24.15 -14 07 13.7 809
1991 PU6 1991 08 14.21944 21 48 23.32 -14 07 15.7 809
1991 PU6 1991 08 14.23264 21 48 22.55 -14 07 18.5 809
1991 PV6 * 1991 08 06. 24444 21 55 51.89 -14 45 16.0 19. 8 809
1991 PV6 1991 08 06.25764 21 55 51.09 -14 45 15.8 809
1991 PV6 1991 08 06.27083 21 55 50.20 -14 45 14.4 809
1991 PV6 1991 08 14.20625 21 47 38.68 -14 39 07.7 809
1991 PV6 1991 08 14.21944 21 47 37.76 -14 39 08.1 809
1991 PV6 1991 08 14.23264 21 47 36.88 -14 39 06.8 809
1991 PWs * 1991 08 06. 24444 21 56 07.47 -14 23 34.7 19.6 809
1991 PW6 1991 08 06. 25764 21 56 06.76 -14 23 40.5 809
1991 PW6 1991 08 06.27083 21 56 06.14 -14 23 46.7 809
1991 PW6 1991 08 14.20625 21 50 25.39 -15 16 29.2 809
1991 PW6 1991 08 14.21944 21 50 24.68 -15 16 34.8 809
1991 PW6 1991 08 14.23264 21 50 24.07 -15 16 38.5 809
1991 PX6 * 1991 08 06. 24444 21 56 19.14 -16 30 27.3 18. 7 809
1991 PX6 1991 08 06. 25764 21 56 18.41 -16 30 31.0 809
1991 PX6 1991 08 06.27083 21 56 17.67 -16 30 34.5 809
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M P. C. 18 766 1991 SEPT. 23

1991 PBS8 1991 08 14.20625 21 59 58.22 -15 31 18.2 809
1991 PBS8 1991 08 14.21944 21 59 57.25 -15 31 15.8 809
1991 PBS8 1991 08 14.23264 21 59 56.29 -15 31 13.0 809
1991 PC8 * 1991 08 06. 24444 22 08 11.33 -16 05 11.4 18.6 809
1991 PC8 1991 08 06. 25764 22 08 10.68 -16 05 15.9 809
1991 PC8 1991 08 06.27083 22 08 10.13 -16 05 19.4 809
1991 PC8 1991 08 14.20625 22 02 02.95 -16 45 20.9 809
1991 PC8 1991 08 14.21944 22 02 02.19 -16 45 24.8 809
1991 PC8 1991 08 14.23264 22 02 01.53 -16 45 28.4 809
1991 PD8 * 1991 08 06. 24444 22 08 27.05 -15 45 45.7 19. 2 809
1991 PD8 1991 08 06. 25764 22 08 26.44 -15 45 48.9 809
1991 PD8 1991 08 06.27083 22 08 25.83 -15 45 51.9 809
1991 PD8 1991 08 14.20625 22 02 33.60 -16 11 11.6 809
1991 PD8 1991 08 14.21944 22 02 32.93 -16 11 13.5 809
1991 PD8 1991 08 14.23264 22 02 32.26 -16 11 15.7 809
1991 PES 1991 08 05.25833 21 01 33.83 -17 38 45.0 809
1991 PES 1991 08 05.27153 21 01 33.00 -17 38 48.6 809
1991 PES 1991 08 05.28472 21 01 32.33 -17 38 53.8 809
1991 PF8 1991 08 05.25833 21 01 45.95 -15 00 52.0 809
1991 PE8 1991 08 05.27153 21 01 45.31 -15 00 55.5 809
1991 PF8 1991 08 05.28472 21 01 44.68 -15 00 57.5 809
1991 PKS8 1991 08 03.09167 21 18 15.85 -17 33 19.6 17. 8 809
1991 PKS8 1991 08 03.10486 21 18 15.30 -17 33 26.1 809
1991 PKS8 1991 08 03.11806 21 18 14.68 -17 33 32.8 809
1991 PMB 1991 08 03.09167 21 25 31.89 -14 59 27.1 18.6 809
1991 PMB 1991 08 03.10486 21 25 31.21 -14 59 31.4 809
1991 PMB 1991 08 03.11806 21 25 30.41 -14 59 34.6 809
1991 PMB 1991 08 05.15972 21 23 35.38 -15 09 08.5 809
1991 PMB 1991 08 05.17014 21 23 34.88 -15 09 10.7 809
1991 PMB 1991 08 05.18056 21 23 34.36 -15 09 13.7 809
1991 PMB 1991 08 05.26458 21 23 29.34 -15 09 38.0 17.6 809
1991 PMB 1991 08 05.27500 21 23 28.84 -15 09 39.2 809
1991 PMB 1991 08 05.28542 21 23 28.22 -15 09 42.8 809
1991 PCB 1991 08 05.15972 21 27 45.28 -16 00 08.3 809
1991 P8 1991 08 05.17014 21 27 44.76 -16 00 11.0 809
1991 PCB 1991 08 05.18056 21 27 44.36 -16 00 13.8 809
1991 P8 1991 08 05.26458 21 27 40.49 -16 00 36.8 18.0 809
1991 PCB 1991 08 05.27500 21 27 39.95 -16 00 38.7 809
1991 PCB 1991 08 05.28542 21 27 39.43 -16 00 42.6 809
1991 PU8 1991 08 06.14792 21 14 01.76 -10 15 40.5 17.5 809
1991 PU8 1991 08 06.15833 21 14 01.10 -10 15 42.2 809
1991 PU8 1991 08 06.16875 21 14 00.46 -10 15 41.1 809
1991 PV8 1991 08 06.14792 21 15 54.49 -09 47 35.0 17.6 809
1991 PV8 1991 08 06.15833 21 15 53.90 -09 47 34.7 809
1991 PV8 1991 08 06.16875 21 15 53.34 -09 47 35.3 809
1991 PZ8 1991 08 14.28194 21 20 46.92 -10 22 50.0 809
1991 PZ8 1991 08 14.29236 21 20 46.53 -10 22 51.6 809
1991 PZ8 1991 08 14.30278 21 20 46.02 -10 22 52.8 18.0 809
1991 PMWO 1991 08 03.09167 21 04 43.84 -15 54 34.6 18. 3 809
1991 PMO 1991 08 03.10486 21 04 43.01 -15 54 37.1 809
1991 PMO 1991 08 03.11806 21 04 42.18 -15 54 39.2 809
1991 PMO 1991 08 05.25833 21 02 37.60 -16 00 19.0 809
1991 PMO 1991 08 05.27153 21 02 36.79 -16 00 20.4 809
1991 PMD 1991 08 05.28472 21 02 35.94 -16 00 22.0 809
1991 PO 1991 08 03.09167 21 22 27.41 -13 30 29.0 18.6 809
1991 PO 1991 08 03.10486 21 22 26.79 -13 30 29.0 809
1991 PO 1991 08 03.11806 21 22 26.17 -13 30 27.4 809
1991 PS9 1991 08 06. 24444 21 56 27.30 -12 41 32.4 18. 8 809
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1551 1991 08 07.12431 20 49 36.70 -20 40 47.7 809
1709 1991 08 06.19653 21 19 52.82 -10 56 07.5 15.5 809
1709 1991 08 06.20694 21 19 52.16 -10 56 06.0 809
1709 1991 08 06.21736 21 19 51.52 -10 56 04.0 809
1709 1991 08 11.31250 21 14 48.59 -10 42 17.8 16.0 809
1709 1991 08 11.32292 21 14 47.97 -10 42 15.6 809
1709 1991 08 11.33333 21 14 47.33 -10 42 13.7 809
1721 1991 08 02.13125 21 03 11.12 -19 20 02.4 18.0 809
1721 1991 08 07.09792 20 58 40.71 -19 18 04.6 18.0 809
1721 1991 08 07.11111 20 58 39.93 -19 18 03.7 809
1721 1991 08 07.12431 20 58 39.22 -19 18 03.8 809
1737 1991 08 02.13125 20 53 44.71 -21 56 47.2 17.5 809
1737 1991 08 07.09792 20 49 16.83 -22 00 43.1 17.9 809
1737 1991 08 07.11111 20 49 16.03 -22 00 43.9 809
1737 1991 08 07.12431 20 49 15.30 -22 00 44.6 809
1891 1991 08 06. 24444 21 55 21.44 -12 50 03.2 18.0 809
1891 1991 08 06. 25764 21 55 20.69 -12 50 02.3 809
1891 1991 08 06.27083 21 55 19.93 -12 50 02.0 809
2187 1991 08 06. 24444 21 50 39.45 -14 12 21.8 17.9 809
2187 1991 08 06. 25764 21 50 38.88 -14 12 30.8 809
2187 1991 08 06.27083 21 50 38.32 -14 12 39.8 809
2187 1991 08 14.20625 21 44 47.64 -15 46 32.3 809
2187 1991 08 14.21944 21 44 46.97 -15 46 41.4 809
2187 1991 08 14.23264 21 44 46.31 -15 46 50.9 809
2187 1991 08 14.35486 21 44 40.53 -15 48 19.0 16.5 809
2187 1991 08 14.36562 21 44 39.92 -15 48 26.7 809
2197 1991 08 02.13125 21 05 00.12 -20 15 56.6 17. 8 809
2197 1991 08 07.09792 21 01 09.34 -20 32 49.7 18.1 809
2197 1991 08 07.11111 21 01 08.63 -20 32 51.8 809
2197 1991 08 07.12431 21 01 08.04 -20 32 55.8 809
2246 1991 08 03.09167 21 05 25.57 -13 20 33.9 18. 3 809
2246 1991 08 03.10486 21 05 25.03 -13 20 37.6 809
2246 1991 08 03.11806 21 05 24.46 -13 20 39.9 809
2246 1991 08 05.25833 21 04 05.50 -13 28 23.7 809
2246 1991 08 05.27153 21 04 04.90 -13 28 26.0 809
2246 1991 08 05.28472 21 04 04.48 -13 28 28.3 809
2338 1991 08 06.24444 22 06 35.30 -14 23 30.2 18.1 809
2338 1991 08 06. 25764 22 06 34.68 -14 23 35.0 809
2338 1991 08 06.27083 22 06 34.08 -14 23 38.8 809
2338 1991 08 14.20625 22 00 36.19 -15 06 44.8 809
2338 1991 08 14.21944 22 00 35.48 -15 06 49.7 809
2338 1991 08 14.23264 22 00 34.78 -15 06 53.8 809
2496 1991 08 03.09167 21 14 46.95 -15 06 46.4 17. 8 809
2496 1991 08 03.10486 21 14 46.09 -15 06 51.3 809
2496 1991 08 03.11806 21 14 45.20 -15 06 55.4 809
2496 1991 08 05.25833 21 12 33.96 -15 17 40.5 809
2496 1991 08 05.27153 21 12 33.07 -15 17 44.2 809
2496 1991 08 05.28472 21 12 32.21 -15 17 48.3 809
2516 1991 08 06. 24444 21 52 49.58 -13 28 06.5 18.5 809
2516 1991 08 06. 25764 21 52 48.84 -13 28 10.3 809
2516 1991 08 06.27083 21 52 48.08 -13 28 14.5 809
2516 1991 08 14.20625 21 45 14.81 -14 11 58.4 809
2516 1991 08 14.21944 21 45 13.99 -14 12 02.6 809
2516 1991 08 14.23264 21 45 13.19 -14 12 07.2 809
2727 1991 08 06.14792 21 16 03.10 -10 40 57.5 16. 8 809
2727 1991 08 06.15833 21 16 02.47 -10 41 00.9 809
2727 1991 08 06.16875 21 16 01.95 -10 41 03.9 809
2727 1991 08 11.27778 21 11 35.31 -11 03 31.3 17.5 809
2727 1991 08 11.28819 21 11 34.77 -11 03 35.9 809
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4491 1991 08 02.13472 21 29 12.
4491 1991 08 02. 14514 21 29 12.
4491 1991 08 02. 15556 21 29 11
4491 1991 08 05.15972 21 26 05.
4491 1991 08 05.17014 21 26 04.
4491 1991 08 05.18056 21 26 03.
4491 1991 08 05.26458 21 25 58.
4491 1991 08 05.27500 21 25 57.
4491 1991 08 05.28542 21 25 57.
4491 1991 08 10.26528 21 20 37.
4491 1991 08 10.27708 21 20 36.
4491 1991 08 10.28750 21 20 35.
4494 1991 08 03.09167 21 20 46.
4494 1991 08 03.10486 21 20 46.
4494 1991 08 03.11806 21 20 45.
4494 1991 08 05.25833 21 18 38.
4494 1991 08 05.27153 21 18 37.
4494 1991 08 05.28472 21 18 37.
4858 1991 08 05.25833 21 08 49.
4858 1991 08 05.27153 21 08 48.
4858 1991 08 05.28472 21 08 47.
4891 1991 08 02.13125 21 00 23.
4891 1991 08 07.09792 20 56 24.
4891 1991 08 07.11111 20 56 23.
4891 1991 08 07.12431 20 56 23.
881 Toyot a

T. Urata, 6-1, Muramatsuhara 1 Chone,
Observers K. Suzuki, T. Urata
Measurer T. Urata

0.31-mf/5.7 refl ector

1987 SJ 1991 08 03.61493 22 01 24.
1987 SJ 1991 08 03. 62535 22 01 23.
1987 SJ 1991 08 31.57396 21 48 05.
1987 SJ 1991 08 31.59757 21 48 04.

885 JCPM Yakiinp Station

T. Urata, 6-1, Muramatsuhara 1 Chone,
Observers A, Natori, T. Urata
Measurer T. Urata

1991 PA1 * 1991 08 15. 71597 23 20 12.
1991 PA1 1991 08 17.59861 23 19 14.
1991 PA1 1991 08 17.60694 23 19 13.
1991 PA1 1991 08 18.61736 23 18 41.
1991 PA1 1991 08 18.63264 23 18 41.
1991 PAl 1991 08 31.54931 23 10 42.
1991 PAl 1991 08 31.56458 23 10 41.
1991 PAl 1991 09 01.68889 23 09 55.
1991 PA1 1991 09 01.70417 23 09 54.
1991 PAl1 1991 09 06. 63958 23 06 28.
1991 PA1 1991 09 06.64688 23 06 28.

1991 RN * 1991 09 05.73889 00 14 21
1991 RN 1991 09 05.75417 00 14 20.
1991 RN 1991 09 06.66493 00 13 37.
1991 RN 1991 09 06.67986 00 13 36.
1991 RO 1991 09 01.69653 23 12 27.
1991 RO 1991 09 01.71181 23 12 26.
1991 RO * 1991 09 06.63958 23 07 04.
1991 RO 1991 09 06. 65417 23 07 03.

69 -14
01 -14
43 -14
23 -14
54 -14
93 -14
35 -14
68 -14
02 -14
27 -15
38 -15
74 -15
99 -14
21 -14
34 -14
82 -14
97 -14
22 -14
43 -18
49 -18
56 -18
50 -18
48 -18
83 -18
20 -18
Shi m zu,
09 -02
87 -02
56 -05
82 -05
Shim zu,
15 -11
35 -11
99 -11
63 -11
08 -11
17 -13
49 -13
35 -13
77 -13
98 -13
68 -13
5 +09
78 +09
25 +09
50 +09
7 -13
6 -13
15 -13
09 -13

39
39
39
47
47
47
47
47
47
00
00
00
00
00
00
08
08
08
06
06
06
39
53
53
53
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Shi zuoka- Ken 424, Japan

37 35.9
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26 33.8
26 46.4

15.5
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Shi zuoka- Ken 424, Japan

19
31
32
38
38
06
07
14
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47
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01
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38
38
51
52

32.
57.
00.
43.
49.
55.
01.
36.
44,
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32.
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886 Susono

T. Furuta, 17-2 Mtsui ke, Kagiya, Tokai 477, Japan

bservers M Akiyama, T. Furuta

Measurer T. Furuta

1991 NS 1991 07 08.59132 19 35 46.1 -26 13 18 15.0

894 O ono

O Miramatsu, 119-1, 2-8 Sakurazutsum , Misashino, Tokyo 180, Japan
bserver S. Gtono

Measurer S. Oono

0.25-mreflector

PPM

1981 SY1 1991 08 15.58854 21 01 30.98 -17 09 10.2
1981 Syl 1991 08 15.64167 21 01 27.82 -17 09 12.3
1981 Syl 1991 08 17.69410 20 59 32.95 -17 10 20.4
1991 PB 1991 08 17.69410 20 58 24.81 -16 00 06.2 15.7
1991 PB 1991 08 31.55055 20 51 28.50 -17 11 49.1
1991 PB 1991 08 31.56285 20 51 28.16 -17 11 52.5
1991 PM4 1991 08 03.62813 21 10 38.77 -16 45 42.5 16. 7
1991 PM4 1991 08 03.63924 21 10 37.98 -16 45 42.6 16. 7
1991 PM4 1991 08 15.58854 20 58 35.61 -16 49 25.5
1991 PM4 1991 08 15.60000 20 58 35.00 -16 49 27.3
1991 Pw4 1991 08 17.69410 20 56 36.71 -16 49 30.5
1991 QC * 1991 08 17.71076 22 31 10.18 -02 29 06.0 16. 4
1991 QC 1991 08 17.72257 22 31 09.63 -02 29 07.5
1991 QC 1991 08 31.58455 22 19 43.92 -03 42 19.8 16. 4
1991 QC 1991 08 31.59653 22 19 43.29 -03 42 24.5
1991 @ * 1991 08 17.73715 22 44 46.15 -01 39 35.3 16.5
1991 Q@D 1991 08 17.75174 22 44 45.35 -01 39 34.0
1991 QD 1991 08 31.61024 22 31 24.02 -01 41 18.8 16. 2
1991 Q@D 1991 08 31.62083 22 31 23.27 -01 41 19.0
1709 1991 08 03.57205 21 22 24.07 -11 04 09.7
1709 1991 08 03.58559 21 22 23.22 -11 04 06.5

ORBI TAL ELEMENTS.
Orbital el enments have been conputed by the follow ng contributors:

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 (E)

W E. Geen, Harvard-Sm thsonian Center for Astrophysics, 60 Garden
Street, Canbridge, MA 02138, U S A

Kobayashi, 1717-2 Shinmo-Koi zum , QO zum -machi, Ora-gun,

Gunna- ken, 370-05 Japan

G Marsden, Harvard-Sm thsonian Center for Astrophysics, 60 Garden
Street, Canbridge, MA 02138, U S A

Nakano, 3-19, 1 chome, Takenokuchi, Sunobto, Hyogo-ken 656, Japan (N)
Urata, 6-1, Muramatsuhara 1 Chone, Shim zu, Shizuoka-Ken 424, Japan
V. WIllians, Harvard-Sm thsonian Center for Astrophysics, 60 Garden
Street, Canbridge, MA 02138, U S. A (W

OAn W AXXx O m 0O

The nane of the orbit conputer is shown on the line giving T for
conmet and Epoch for a displayed mnor-planet orbit; for many of the m nor

I chi kawa, 45 Shironae Kam wada-cho, Ckazaki-shi, Aichi, 444-02 Japan
Kaneda, 2-15-2H, Kawazoe 8 Jo 2 Chonme, M nam -ku, Sapporo 005, Japan
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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.

Conet McNaught - Russel | (1991w)

T 1991 Jan. 12.97545 ET Mar sden
q 7.1125762 (1950. 0) P Q
Peri. 154.05626 +0. 83086712 +0. 25869624
Node 149. 35167 -0.50013630 -0. 04101774
1.0 Incl. 104.87568 +0. 24397443 -0.96508746

Fron19 observations 1991 Sept. 5-8.

Periodi c Conet Levy (1991q)
Epoch 1991 July 3.0 ET = JDE 2448440.5

T 1991 July 8.19273 ET Mar sden

q 0.9825148 (1950. 0) P Q

n  0.01922144 Peri.  41.47723 +0. 96510026 -0. 19868024
a 13.8021081 Node  328.72239 +0. 04702043 +0. 77235538
e 0.9288142 Incl.  19.18445 +0. 25762486 +0. 60331860
P 51.28

From 49 observations 1991 June 15-Sept. 2, nean residual 0".8.

Comet Helin-Alu (1991r)

T 1992 Feb. 20.07406 ET Mar sden

q 4.8500688 (1950. 0) P Q
Peri. = 30.81334 +0. 06748806 +0. 68546643
Node  252.95253 -0. 99767676 +0. 03959350

e 1.0 Incl.  49.31343 -0. 00929715 +0. 72702691

From 28 observations 1991 June 13- Aug. 14.
Conet McNaught - Russel | (1991v)

T 1992 Apr. 24.44483 ET Mar sden
q 3.3227580 (1950. 0) P Q
Peri. 253.59854 +0. 11903002 - 0. 48860891
Node  120. 15466 +0. 14539102 +0. 86972807
1.0 Incl.  91.57594 -0. 98218802 +0. 06952999

Fron15 observati ons 1991 Aug. 3-Sept. 1.

One-opposi tion mnor planets

Pl anet H Epoch M Peri. Node Incl. e a Arc ONC
1980 WE5 12.5 801117 5.38 187.95 229.75 14.15 0.1017 3.1286 18 3 D W
1988 BH 12.4 880120 355.78 192.74 290.52 7.05 0.1683 2.8011 28 0 N
1988 UF 11.5 881026 31.47 327.69 24.33 11.01 0.1133 3.0336 28 0 N
1988 VL3 13.0 881026 7.42 161.09 218.77 14.52 0.1958 2.6153 31 0 N
1990 Oy  13.2 900817 343.57 188.27 154.12 14.13 0.2030 2.5483 58 0 E
1990 OD1 14.3 900817 26.59 156.15 127.11 7.54 0.1324 2.3192 57 O E
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1991 PR1 11.5 910812
1991 PV1 14.5 910723
1991 PY3 14.5 910723
1991 PB4 15.0 910723
1991 PJ4 14.0 910723
1991 PM4 14.6 910812
1991 PO4 12.5 910723
1991 PT4 14.0 910723
1991 PV4 13.5 910723
1991 P 16.0 910723
1991 PR5 12.5 910723
1991 PX5 15.0 910723
1991 PzZ5 13.0 910723
1991 PE6 13.0 910723
1991 PK8 12.0 910723
1991 PMB 13.0 910723
1991 PGB 15.3 910812
1991 PP8 13.5 910812
1991 PU8 14.0 910723
1991 PV8 13.0 910723
1991 Pz8 13.0 910723
1991 P® 13.0 910723
1991 PM 15.0 910723
1991 PQ® 14.5 910723
1991 PW 13.5 910723
1991 PD10 13.9 910812
1991 PE10 14.0 910812
1991 PF10 15.0 910723
1991 PH10 14.1 910812
1991 PN10 13.9 910812
1991 POL10 13.0 910812
1991 PX10 14.5 910723
1991 PY10 12.9 910812
1991 PAl11 13.0 910723
1991 PCl11 12.9 910812
1991 PD11 14.4 910812
1991 PE11 13.9 910812
1991 PF11 12.3 910812
1991 PT11 13.0 910723
1991 PMI4 16.0 910723
1991 PS14 15.5 910723
1991 PL15 14.0 910723
1991 QA 12.0 910723

1980 WE5 = 1980 WV2
Epoch 1991 Dec. 10.0 ET
(736) Harvard
H 11.64 G 0.15
rms res. 0".78 (MP)
Epoch 1991 Dec. 10.0 ET
(2113) Ehrdni
H 13.17 G 0.15
rms res. 0".66 (MP)
Epoch 1991 Dec. 10.0 ET
(2197) Shangha
H 11.2 G 0.15
rms res. 0".99 (MP)

23.
312.
191.
356.

28.
356.
348.

49.

13.

23.
355.
252.
355.
355.
343.
356.
307.

35.

3.
263.
320.
348.
358.

3.

332

90 190.61 304.43 11.03 O
18 129.56 163.92 6.17 O
00  6.97 293.72 0.83 O
14 51.76 304.23 5.36 O
09 137.67 127.05 6.39 O
40 330.22 315.18 4.96 O
33 233.36 154.67 2.10 O
86 93.74 229.85 0.92 O
43 216.44 34.86 0.45 0
72 145.66 142.56 5.45 0
86 178.44 316.88 11.94 0
87 313.72 342.29 4.87 0
71 210.26 329.51 9.80 O

.95 252.26 29.09 2.53 O
.71 194.19 129.34 13.38 O
.83 331.41 141.79 0.93 O
.20 10.89 333.27 6.06 O
87 239.45 79.62 2.47 O
49 355.07 286.12 6.12 0
81 88.84 290.47 7.69 O
92 188.17 296.33 7.97 O
10 134.27 182.41 9.00 O
29 324.46 299.67 1.76 O
97  9.40 307.09 7.45 0O
67 171.34 155.52 7.97 O
15 302.22 330.61 6.40 O
63 335.04 337.69 7.41 O
53 146.71 141.06 1.70 O
10 229.56 112.59 1.54 O
53 277.94 166.27 24.98 O
67 144.52 198.14 6.47 O
79 152.03 186.05 8.83 O
50 174.79 188.81 8.45 0
72 145.65 190.51 5.76 O
80 258.93 145.43 6.85 0
88 135.85 140.36 5.93 0
60 344.96 340.63 4.51 O
59 159.34 298.91 10.67 O
85 213.71 179.53 3.95 0
58 226.28 103.87 3.32 0
24 319.96 354.03 4.20 O
77 183.02 127.41 6.17 O
.95 51.89 315.18 7.97 O

(G V. WIIians)

JDE 2448600.5 ** J2000.0 **
bs. 52 M 132.37920
Qop. 18 n  0.30159882
1912-1990 e 0.1651381

JDE 2448600.5 ** J2000.0 **
bs. 14 M 337.41454
op. 7 n  0.25333220
1958-1991 e  0.0974251

JDE 2448600.5 ** J2000.0 **
bs. 44 M 219. 28028

p. 11 n 0.17519699
1955-1991 e 0.1146161

. 0856
. 1784
. 0984
. 1997
. 2680
. 1501
. 2562
L2172
. 1554
. 1655
. 2150
. 0859
. 1173
. 1995
. 1137
. 2650
. 2506
. 1613
. 1217
. 2020
. 0390
. 1507
. 2133
. 2581
. 1619
. 1381
. 2311
. 2074
. 1300
. 0100
. 1200
. 2955
. 1000
. 2761
. 2000
. 2000
. 1921
. 2041
. 2601
. 2408
. 1975
1773
. 2388

1991 SEPT. 23

WWNNWNNNNNNNNENNNNWOWWONNNNNWONNOWWNNNNWWWNWNNDN W

Bowel |

Peri .

Node

. 0056
. 6195
. 6083
. 2160
. 1544
. 3212
. 2482
L2111
. 0810
. 1757
. 4486
. 3119
. 6095
. 0590
. 1821
. 3791
. 5296
. 1310
. 4815
. 6705
. 71857
. 7981
. 3147
. 0502
. 1189
. 5036
. 8967
. 1941
. 5672
. 9560
. 2616
. 6467
. 7430
. 5802
. 5852
. 1558
. 1645
. 7818
. 2270
. 3558
. 2339
. 0947
. 1524

1

I ncl .

Bowel |

Peri .

Node

| ncl .

Bowel |

Peri .

Node

| ncl .

[ —

N

[
NOOOOWWIAITWWWWWWWWWWwwoulhFRLROWWUOIOITAOOORORMAMAMMMNORARAPOD
O~NNNUIOOO0IOITRARRAWOONUIOIOIONOWONNNUIOOOCOOOOOOWOOOOO0OW

[ —

199.

36.
. 37290

347.

mmmmmmmmim mm

m
SSSSIMMMMEMEMMMEMMESSSSSISIMMESI SIS IZEISEL

97916
10101

44490

. 54109
. 45433

. 80891
. 26337
. 52373



M P. C 18 776

Epoch 1991 Dec. 10.0 ET
(2265) Verbaandert

H 13.1 G 0.15
rms res. 0".71 (MP)
Epoch 1991 Dec. 10.0 ET
(2300) Stebbins

H 11.9 G 0.15
roms res. 0".90 (MP)
Epoch 1991 Dec. 10.0 ET
(2328) Robeson

H 12.5 G 0.15
rms res. 0".95 (MP)
Epoch 1991 Dec. 10.0 ET
(2381) Landi

H 11.4 G 0.15
rms res. 0".82 (MP)
Epoch 1991 Dec. 10.0 ET
(2504) Gaviola

H 12.1 G 0.15
rms res. 0".98 (MP)
Epoch 1991 Dec. 10.0 ET
(2545) Ver bi est

H 13.0 G 0.15
rms res. 0".94 (MP)
Epoch 1991 Dec. 10.0 ET
(2606) Odessa

H 11.3 G 0.15
rms res. 0".86 (MP)
Epoch 1991 Dec. 10.0 ET
(2614) Torrence

H 13.3 G 0.15
roms res. 0".90 (MP)
Epoch 1991 Dec. 10.0 ET
(2692) Chkal ov

H 12.3 G 0.15
rms res. 0".81 (MP)
Epoch 1991 Dec. 10.0 ET
(2702) Batrakov

H 11.0 G 0.15
rms res. 0".98 (MP)
Epoch 1991 Dec. 10.0 ET

(2721) Vsekhsvyat ski |

H 12.0 G 0.15
rme res. 0".86 (MP)
Epoch 1991 Dec. 10.0 ET
(2727) Paton

H 12.3 G 0.15
rms res. 1".02 (MP)

JDE 2448600.

Qbs. 34
6

Opp.
1950- 1990

JDE 2448600.

Obs. 60
9

Opp.
1953- 1991

JDE 2448600.

Qbs. 15
6

Opp.
1972-1991

JDE 2448600.

bs. 19
8

Opp.
1951-1991

JDE 2448600.

bs. 50
13

1967- 1991

JDE 2448600.

Obs. 32
10

Opp.
1933-1991

JDE 2448600.

bs. 18
8

Opp.
1955- 1991

JDE 2448600.

bs. 28
6

Opp.
1977-1991

JDE 2448600.

bs. 24
8

pp.
1955- 1991

JDE 2448600.

bs. 14
.

Opp.
1971- 1990

JDE 2448600.

bs. 18
6

Opp.
1956- 1990

JDE 2448600.

bs. 35
13

Opp.
1939- 1991

** J2000.0 **
M 343. 29623

n 0. 23288366
e 0. 2104134

** J2000.0 **
M 341. 10909

n 0. 20607705
e 0.0777768

** J2000.0 **
M 221. 80464

n 0. 27500930
e 0. 1449182

** J2000.0 **
M 309. 85482

n 0. 23350737
e 0.1663114

** J2000.0 **
M 190. 69388

n 0. 21462422
e 0.0853541

** J2000.0 **
M 291. 69857

n 0. 29608805
e 0. 1254618

** J2000.0 **
M 153. 99451

n 0. 21408545
e 0. 2588372

** J2000.0 **
M 18. 53693

n 0. 27569652
e 0. 1688644

** J2000.0 **
M 155. 73754

n 0. 23742896
e 0. 1816642

** J2000.0 **
M 181. 74227

n 0. 15486601
e 0. 0752448

** J2000.0 **
M 48. 99826

n 0.17071267
e 0. 1920143

** J2000.0 **
M 227. 02748

n 0. 23355666
e 0. 0991428

1991

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

SEPT.

339.
133.
19.

355.
32.
2.

339.
182.

276.
150.
13.

160.
10.

105.
322.

351.
197.

2217.
105.

300.
236.

311.
247.

277.
85.

279.
202.

23

53042
58821
82325

95919
08928
32794

89875
42791

. 99409

56568
73030
61493

27117
40220

. 07628

59660
98966

. 97414

98965
75609

. 35725

46646
81685

. 92215

00098
58668

. 29901

07387
01841

. 58431

82474
28259

. 23143

58243
68831

. 50949



M P. C 18 777

Epoch 1991 Dec. 10.0 ET
(2738) 1940 EC
H 12. 2 G
rms res. 0".68

0.15
(M P)

Epoch 1991 Dec. 10.0 ET
(2752) Wi Chi en- Shi ung

H 11.4 G 0.15
rms res. 0".97 (MP)
Epoch 1991 Dec. 10.0 ET
(2802) Wi sel

H 11.0 G 0.15
rms res. 0".90 (MP)
Epoch 1991 Dec. 10.0 ET
(2854) 1964 JE

H 13.2 G 0.15
rms res. 0".98 (MP)
Epoch 1991 Dec. 10.0 ET
(2889) 1981 wWri

H 11.5 G 0.15
rms res. 0".88 (MP)
Epoch 1991 Dec. 10.0 ET
(2918) Sal azar

H 11.9 G 0.15
rms res. 1".07 (MP)
Epoch 1991 Dec. 10.0 ET
(2993) Wendy

H 12.3 G 0.15
rms res. 0".89 (MP)
Epoch 1991 Dec. 10.0 ET
(3019) Kulin

H 11.7 G 0.15
rms res. 0".72 (MP)
Epoch 1991 Dec. 10.0 ET
(3027) Shavarsh

H 13.3 G 0.15
rms res. 0".87 (MP)
Epoch 1991 Dec. 10.0 ET
(3032) Evans

H 11.4 G 0.15
rms res. 0".84 (MP)
Epoch 1991 Dec. 10.0 ET
(3110) 1975 sC

H 13.2 G 0.15
rme res. 0".85 (MP)
Epoch 1991 Dec. 10.0 ET
(3134) Kosti nsky

H 10.7 G 0.15
rms res. 0".70 (MP)

JDE 2448600.

Qbs. 29
8

Qpp.
1954- 1991

JDE 2448600.

Obs. 26
8

Opp.
1933-1991

JDE 2448600.

Qbs. 18
8

Opp.
1939- 1991

JDE 2448600.

bs. 20
9

Opp.
1931-1991

JDE 2448600.

bs. 25
9

Opp.
1953-1991

JDE 2448600.

Obs. 13
5

Opp.
1952-1991

JDE 2448600.

bs. 44
7

Opp.
1970- 1991

JDE 2448600.

bs. 75
10

Opp.
1940- 1991

JDE 2448600.

bs. 27
9

pp.
1952- 1991

JDE 2448600.

bs. 66
11

Opp.
1952- 1991

JDE 2448600.

bs. 36
8

Opp.
1930- 1991

JDE 2448600.

bs. 44
9

Opp.
1921- 1991

** J2000.0 **
M 171. 86680

n 0. 21972117
e 0. 1138674

** J2000.0 **
M 347. 83191

n 0. 18740298
e 0. 1092886

** J2000.0 **
M 164. 30987

n 0. 17904975
e 0. 1165957

** J2000.0 **
M 157. 38770

n 0. 30095255
e 0.1213858

** J2000.0 **
M 23. 66085

n 0. 18777160
e 0. 1200672

** J2000.0 **
M 47.00976

n 0. 17489357
e 0. 1597993

** J2000.0 **
M 356. 03958

n 0. 23691399
e 0.1961579

** J2000.0 **
M 309. 07364

n 0. 20333038
e 0. 0508872

** J2000.0 **

M 6.81618
n 0. 22554650
e 0. 2193912
** J2000.0 **
M 5.08651

n 0. 20026246
e 0. 0831102

** J2000.0 **
M 297. 14921

n 0. 24029784
e 0. 1235377

** J2000.0 **
M 318. 37017

n 0. 12441623
e 0. 2225233

1991

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

SEPT.

267.
291.
1

193.
186.
10.

62.
129.

279.
292.

119.
220.

168.
135.

73.
313.

317.
104.

153.
195.

273.
88.

73.
348.

165.
257.

23

33189
30598
11635

56804
92689
11966

95925
69081

. 59575

85422
70548

. 16777

91511
97485

. 48035

92979
86950

. 09007

39161
97844

. 28646

52151
46316

. 21697

59118
05999

. 95948

79510
69145

. 22561

10395
37924

. 24725

44568
34201

. 62681



M P. C 18 778

Epoch 1991 Dec. 10.0 ET

(3149) kudzhava

H 14.0 G 0.15
rms res. 0".88 (MP)
Epoch 1991 Dec. 10.0 ET
(3247) D Martino

H 13.0 G 0.15
rms res. 0".87 (MP)
Epoch 1991 Dec. 10.0 ET
(3255) Thol en

H 13.7 G 0.15
rms res. 0".87 (MP)
Epoch 1991 Dec. 10.0 ET
(3265) 1953 VN2

H 13.3 G 0.15
roms res. 0".89 (MP)
Epoch 1991 Dec. 10.0 ET
(3371) @G acconi

H 12.3 G 0.15
rms res. 0".80 (MP)
Epoch 1991 Dec. 10.0 ET
(3374) Nanur

H 12.8 G 0.15
roms res. 0".90 (MP)
Epoch 1991 Dec. 10.0 ET
(3394) 1986 DB

H 13.3 G 0.15
rms res. 0".84 (MP)
Epoch 1991 Dec. 10.0 ET
(3410) 1978 Sz7

H 13.2 G 0.15
roms res. 1".03 (MP)
Epoch 1991 Dec. 10.0 ET
(3435) Boury

H 13.0 G 0.15
rms res. 0".85 (MP)
Epoch 1991 Dec. 10.0 ET
(3524) 1981 EE27

H 13.3 G 0.15
rms res. 0".91 (MP)
Epoch 1991 Dec. 10.0 ET
(3601) 1979 SP9

H 12.4 G 0.15
rms res. 0".76 (MP)
Epoch 1991 Dec. 10.0 ET
(3620) PI at onov

H 12.1 G 0.15
rnms res. 0".84 (MP)

JDE 2448600.

Qbs. 15
5

Opp.
1951- 1991

JDE 2448600.

Obs. 20
8

Opp.
1909- 1991

JDE 2448600.

Qbs. 19
5

Opp.
1969- 1991

JDE 2448600.

bs. 36
6

Opp.
1934-1990

JDE 2448600.

bs. 16
6

Opp.
1955- 1991

JDE 2448600.

Obs. 39
5

Opp.
1980- 1991

JDE 2448600.

bs. 20
7

Opp.
1958- 1991

JDE 2448600.

bs. 23
5

Opp.
1974-1991

JDE 2448600.

bs. 40
5

Opp.
1976- 1991

JDE 2448600.

bs. 25
5

Opp.
1981- 1991

JDE 2448600.

bs. 39
6

Opp.
1973- 1990

JDE 2448600.

bs. 22
5

Opp.
1955- 1991

** J2000.0 **
M 319. 78345

n 0. 29245410
e 0. 1567338

** J2000.0 **
M 170. 36551

n 0. 26877655
e 0. 1271637

** J2000.0 **
M 349. 13209

n 0. 26968280
e 0. 3625378

** J2000.0 **
M 95. 73481

n 0. 26325741
e 0. 1409700

** J2000.0 **
M 78.85071

n 0. 21748425
e 0. 0157048

** J2000.0 **
M 103. 37903

n 0. 19463294
e 0. 0162492

** J2000.0 **
M 217. 53138

n 0. 27929083
e 0.1965150

** J2000.0 **
M 208. 73942

n 0. 29004998
e 0. 0972872

** J2000.0 **
M 262. 01232

n 0. 27820710
e 0. 0458636

** J2000.0 **
M 216. 67059

n 0. 23303418
e 0. 1273000

** J2000.0 **
M 4.43661

n 0. 16836652
e 0. 1474082

** J2000.0 **
M 333. 17481

n 0. 19035427
e 0. 1089528

1991

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

SEPT.

236.
188.
7.

145.
45.

79.
337.
21.

296.
73.

348.
294.

158.
75.

334.
192.

155.
339.

296.
171.

330.
180.
13.

346.
61.

121.
272.

23

89540
53631
12474

00958
83701

. 93182

21575
46285
37129

96283
19799

. 93780

29270
01405

. 67568

56446
60748

. 02938

76875
62860

. 07239

48734
94533

. 74076

33734
04974

. 71318

82152
41530
06500

63132
97875

. 31019

85497
98463

. 94806



M P. C. 18 779
Epoch 1991 Dec. 10.0 ET
(3696) Herald
H 12.5 G 0.15
rms res. 0".71 (MP)
Epoch 1991 Dec. 10.0 ET
(3759) Piironen
H 11.9 G 0.15
rms res. 0".98 (MP)
Epoch 1991 Dec. 10.0 ET
(3807) 1981 SE1
H 13.4 G 0.15
rms res. 0".70 (MP)
Epoch 1991 Dec. 10.0 ET
(3843) O SCA
H 10.6 G 0.15
rms res. 0".88 (MP)
Epoch 1991 Dec. 10.0 ET

(3845) 1979 SAI0

H 11.7 G 0.15
rms res. 0".81 (MP)
Epoch 1991 Dec. 10.0 ET
(3954) Mendel ssohn

H 15.0 G 0.15
rms res. 0".73 (MP)
Epoch 1991 Dec. 10.0 ET
(3972) Richard

H 14.6 G 0.15
rms res. 0".71 (MP)
Epoch 1991 Dec. 10.0 ET
(4014) 1979 SG10

H 11.9 G 0.15
rms res. 0".96 (MP)
Epoch 1991 Dec. 10.0 ET
(4026) Beet

H 13.3 G 0.15
rms res. 1".15 (MP)
Epoch 1991 Dec. 10.0 ET
(4040) Purcel

H 12.8 G 0.15
rms res. 0".86 (MP)
Epoch 1991 Dec. 10.0 ET
(4173) Thicksten

H 13.0 G 0.15
rme res. 0".78 (MP)
Epoch 1991 Dec. 10.0 ET
(4344) Buxt ehude

H 12.5 G 0.15
rnms res. 0".83 (MP)

JDE 2448600.

Qbs. 16
6

Opp.
1977-1991

JDE 2448600.

Obs. 18
5

Opp.
1984-1991

JDE 2448600.

Qbs. 15
6

Opp.
1974-1991

JDE 2448600.

bs. 41
5

Opp.
1976- 1991

JDE 2448600.

bs. 25
5

Opp.
1979-1991

JDE 2448600.

Obs. 25
4

Opp.
1984-1991

JDE 2448600.

bs. 19
5

Opp.
1950- 1991

JDE 2448600.

bs. 19
z

Opp.
1977-1991

JDE 2448600.

bs. 18
5

Opp.
1969- 1991

JDE 2448600.

bs. 35
6

Opp.
1969- 1991

JDE 2448600.

bs. 24
7

Opp.
1951- 1990

JDE 2448600.

bs. 30
5

Opp.
1978- 1990

** J2000.0 **
M 26.37682

n 0. 17958296
e 0. 1591457

** J2000.0 **
M 281. 40609

n 0. 21964100
e 0. 1158933

** J2000.0 **
M 66. 68898

n 0. 29136257
e 0. 1680527

** J2000.0 **
M 294. 03742

n 0. 12274693
e 0. 1284348

** J2000.0 **
M 290. 58918

n 0. 15712637
e 0. 1846448

** J2000.0 **
M 127. 29157

n 0. 31385112
e 0. 0927804

** J2000.0 **
M 20. 94922

n 0. 30974671
e 0.1778035

** J2000.0 **
M 310. 32391

n 0. 15574453
e 0. 0462834

** J2000.0 **
M 216. 52938

n 0. 25817184
e 0.1203979

** J2000.0 **
M 18. 68108

n 0. 22562375
e 0. 0700602

** J2000.0 **
M 326. 23982

n 0. 27207122
e 0. 1207925

** J2000.0 **
M 175. 66306

n 0. 17990832
e 0. 1222354

1991

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
I ncl .

Bowel |
Peri .
Node
| ncl .

Bowel |
Peri .
Node
| ncl .

SEPT.

17
313
10

164.
293.
13.

128.
161.
4.

27.
29.
3.

254,
190.

72.
161.

178.
163.

131.
273.

352.
137.

269.
56.

17.
107.

97.
114.

23

. 12846
. 06470
. 16465

73538
25544
04787

95012
17975
29274

23758
51096
92797

29533
09695
. 90605

03612
81648
. 18096

61973
43028
. 14305

59140
50861
. 10963

47001
70562
. 18527

51772
01402
. 34544

46046
44587
. 14723

22871
68712
. 39092



M P. C. 18 780 1991 SEPT. 23
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 ** J2000.0 ** Bowel |
(4529) Webern os. 21 M 192. 25049 Peri . 5. 32754
H 11.6 G 0.15 Oop. 5 n 0. 18800752 Node 132. 15754
rms res. 0".68 (MP) 1981- 1990 e 0.0513964 I ncl . 10. 97443
(4908)* 1933 SD = 1972 TK2 = 1978 NC4 = 1988 PU1l

Di scovered 1933 Sept. 17 by F. Rigaux at Uccle.
ld. B. G Marsden (MPC 14181)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Mar sden
M 353. 85107 (1950. 0) P Q
n 0. 30437335 Peri. 165.39246 +0. 99618102 +0. 08627755
a 2.1887608 Node 189. 68778 - 0. 08594589 +0. 94193674
e 0.2340524 I ncl . 4.56723 -0. 01538430 +0. 32451712
P 3.24 H 14.3 G 0.15
Resi dual s in seconds of arc
330917 012 2.2+ 0.4+ 880815 511 1.0- 0.9+ 880916 095 0.6+ 2.5+
330921 012 (1.3+ 3.4+) 880818 511 0.1- 1.5- 880917 511 1.2- 1.1-
330925 012 0.4- O0.8- 880818 511 0.3- 0.2+ 880917 511 2.0- 0.3+
330927 012 (5.2+ 3.6%) 880818 511 1.0+ O0.7- 881104 807 0.3- 0.0
331012 012 (2.5+ 4.7+) 880908 046 0.1- 1.1- 881106 807 0.5- 0.8+
331014 012 1.1+ 0.0 880908 046 1.0+ O.1- 910609 801 0.4+ O.8-
331017 012 (3.8- 3.4+) 880910 046 1.4+ 1.1- 910609 801 0.5+ O0.7-
331019 012 0.1- 0.9- 880910 046 1.0+ O0.5- 910610 801 0.5+ O0.5-
331020 012 1.8- 2.1- 880912 511 0.3- O0.8- 910610 801 0.5+ 0.5-
721008 095 0.1- O.2- 880912 511 0.3+ O0.6- 910709 801 0.4- O0.4-
780710 095 0.2- 0.9+ 880912 511 2.1+ 1.1+ 910709 801 0.5- 0.4+
880812 511 0.5- 1.7+ 880914 095 0.3+ 1.3+ 910710 801 0.6- 1.8-
880812 511 1.5- 2.4+ 880914 095 (0.3+ 4.7+) 910710 801 0.0 0.4+
880814 511 1.7- 0.8+ 880916 095 (2.7+ 2.3+)
(4909)* 1949 SALl = 1949 SD = 1949 TJ = 1949 UGL = 1959 NK = 1966 QO

= 1973 SWB = 1990 RA

Di scover ed 1949 Sept. 28 by M Laugier at N ce.

ld. O Kippes (d, NAZ 12, 23), W Strobel (d, MPC 782), S. Nakano (MPC
17011), E. Bowel | (ibid.)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 127. 44944 (1950. 0) P Q
n 0. 28738686 Peri. 234.35717 +0. 97779265 +0. 20600371
a 2.2741797 Node 113. 72690 -0.17608849 +0. 90723357
e 0.2459607 I ncl . 2.41169 -0. 11364140 +0. 36672839
P 3.43 H 13.5 G 0.15
Residual s in seconds of arc (or two decimals in units of degrees)
490928 020(0.24- 0.04+)X 801201 675 0.0 2. 4- 900829 675 0.0 0.0
490929 020 0.6+ 2.7- 900818 809 (3.6+ 4.6+) 900829 675 1.0- 0.6+
491015 020(10.6+ 1.7+4) 900818 809 (2.7+ 3.6+) 900913 392 0.5- 1.4-
491017 094 (8.4+ 19.4+)X 900818 809 (1.6+ 4.3+) 900913 392 1.5+ O0.5-
491023 020(0. 08+ 0.01+)X 900822 675 0.1- 0.0 900915 392 0.6+ 0.7-
491026 020 0.4- 1.3+ 900822 675 0.2- 0.1- 900916 675 0.8+ 0. 8-
590710 760 0.3+ 2.0- 900826 809 0.0 1.7+ 900916 675 0.5+ 0. 6-
590710 760 1.1+ 2.6- 900826 809 0.3- 1.8+ 900916 400 0.3+ 2.4+
660822 095 1.2- O0.7- 900826 809 1.1- 1.8+ 900916 400 0.6- 2.8+
660918 095 (4.5+ 3.2-) 900826 403 2.3- 1.1- Y 900916 400 (1.2+ 4.4+)
730925 095 (1.5- 5.7-) 900826 403 0.3- 0.5+ Y 900916 400 (0.1- 4.9+)
730927 095 2.1+ 1.0+ 900827 675 (1.0+ 3.3-)
801129 675 0.4- 1.0- 900827 675 1.0+ 2.4-
(4910)* 1953 PR = 1953 QF = 1930 QJ = 1930 PA = 1934 TH = 1976 SP5

1976 UEL5
Di scovered 1953 Aug.

11 by K Reinnmuth at

Hei del ber g.
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Id. O Kippes (d, MPC 1330-1331), S. Nakano (MPC 9360)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano

M 17.51434 (1950. 0) P Q

n 0.25890277 Peri. 154.79630 +0. 90105776 +0. 43369843
a 2.4380630 Node 179. 49928 -0.41120489 +0. 85488075
e 0.3301338 I ncl . 5. 00248 -0. 13786025 +0. 28475352
P 3.81 H 14.6 G 0.15

Residual s in seconds of arc (or two dec

mals in units of degrees)

300722 078(0.03- 0.01-)X 760924 095 1.6- 1.0- 900304 809 O0.1-
300729 078(41.1+ 72.1+)X 761022 381 0.8- 0.4+ 900304 809 1.0+
300802 094(0.04- 0.00+)X 761022 381 0.2- 0.3+ 900304 809 1.0-
341005 094(89.6+ 38.2-)X 761024 381 0.5- 0.2+ 910614 801 O0.7-
530811 024 0.3+ 1.1- 761024 381 0.2- 0.1- 910614 801 O.7-
530818 760 (3.9+ 4.0+) 801129 675 2.1+ 0.8+ 910709 801 0.3+
530818 760 1.7+ 0.0 801201 675 1.4+ 0.8+ 910709 801 0.5+
530905 024 0.4+ 2.2- 900302 809 0.8- 1.3- 910710 801 0. 3+
530909 760 0.5- 1.3- 900302 809 0.4- 2.2- 910710 801 0. 3+
530909 760 (5.7+ 1.6-) 900302 809 2.0- 2.0-
(4911)* 1953 UD = 1987 SM

Di scovered 1953 Cct. 16 at the Goethe Link Observatory.
ld. C M Bardwell (MPC 12316)
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5 Bar dwel |
M 345. 77554 (1950. 0) P Q
n 0. 23010090 Peri. 156.88763 +0. 98877392 -0.09976782
a 2.6374880 Node 209. 51238 +0. 07509376 +0. 97538533
e 0.1807746 I ncl. 13. 04993 +0. 12917838 +0. 19664650
P 4.28 H 12.4 G 0.15
Resi dual s in seconds of arc
531016 760 1.0- O. 3- 870920 026 1.2+ O. 3- 910609 801 0.1+
531016 760 0.4+ 1.2+ 870922 026 (4.5+ 1.8+) 910614 801 0.2+
531105 760 2.5+ 0.9+ 870923 095 1.2- 1.1- 910614 801 0.1+
531105 760 0.6+ 0.7+ 870929 026 0.9+ 0.2+ 910709 801 0.4+
531106 760 (1.3+ 3.3+) 870930 026 0.8- 1.5- 910709 801 0.4+
531106 760 0.2+ 1.0- 871019 657 (0.1+ 4.7-) 910709 657 O0.7-
531116 760 0.8- 0. 4- 871019 657 (1.3+ 3.8-) 910709 657 O0.9-
531116 760 2.2- 0.3+ 871112 026 0.6+ 0.1+ 910710 657 0.0
870918 675 0.8- 1.0+ 890111 413 0.0 O0.2- 910710 801 0.1+
870918 095 0.5- 0.2+ 890111 413 0.1- 0.4- 910710 657 0.1+
870920 675 1.0+ O0.2- 910609 801 0.0 0.3+ 910710 801 0.1+

OCOO0OO0O0O0OOOO0O

00000000000

.9+
1+
1+
.4+
.4+
. 8+
. 6+
.4+
.4+

4+
1+
1+

. 3-
.2+
.3+
1+
. 1-
.2+

(4912)* 1953 VX1 = 1953 XE = 1979 FE1 = 1980 LV = 1981 WJ8 = 1988 XN
Di scovered 1953 Nov. 11 at the Goethe Link Cbservatory.
ld. C M Bardwell (d, MPC 4772), T. Kobayashi (MPC 14011)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Kobayash

M 336. 58087 (1950. 0) P Q

n 0. 28213464 Peri. 205.28298 +0. 80041245 -0.59931242

a 2.3023169 Node 191. 56428 +0. 56025831 +0. 75552093

e 0.1379312 I ncl . 3. 66849 +0. 21319130 +0. 26459920

P 3.49 H 13.4 G 0.15

Resi dual s i n seconds of arc

531109 024 1.0- 1.3- 800610 675 0.7- O.6- 910715 801 0.9+
531111 760 0.2+ 0. 4- 811125 095 2.2+ 0. 2- 910715 801 0. 4-
531111 760 1.4- 0.2+ 881205 897 0.1+ 1.0- 910806 801 0.1+
531205 760 1.5+ 0.5+ 881205 897 1.2- 1.2+ 910806 801 0.1+
531205 760 0.2+ 0.7+ 881207 897 0.3+ 0. 4- 910811 801 O.1-
790323 095 0.5+ O0.6- 881207 897 1.6- 0.1- 910811 801 0.0

000000

.3+
. 3-
.2+
1+
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1965 SO = 1988 TT2
Di scovered 1965 Sept.

1991 SEPT. 23

20 at the Purple Muntain Cbservatory.

Id. C M Bardwell (MPC 14182)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bar dwel |
M 342. 35226 (1950. 0) P Q
n 0. 25806314 Peri. 277.85745 +0. 75469130 +0. 65514158
a 2.4433484 Node 41. 22185 -0.57898318 +0. 69020154
e 0.1887458 I ncl . 3. 05146 -0. 30857660 +0. 30726428
P 3.82 H 12.8 G 0.15
Resi dual s in seconds of arc
650920 330 2.9+ 1.4- 881016 046 1.2+ 0. 8- 910512 801 0.1- O.8-
650923 330 0.4+ 0.2+ 881103 033 0.2- 0.6+ 910513 801 0.0 O. 8-
651018 330 0.5- O0.1- 881103 033 0.2- 0.3+ 910513 801 0.1+ 0.7-
651021 330 1.4- 1.6- 881104 033 0.0 0.7+ 910711 801 1.1- 1.2-
881011 046 1.2+ 1.8- 900127 675 0.6+ 1.6- 910711 801 O0.5- 1.2-
881012 046 1.8+ O.8- 900127 675 0.4- 0.1- 910713 801 1.6- O0.7-
881014 046 1.0- O0.7- 900223 675 0.2- 2.9- 910713 801 1.2- 1.3-
881014 046 0.2- O0.1- 900223 675 1.7- 0.9-
881016 046 0.7- 0.1- 910512 801 0.0 0.7-
(4914)* 1969 CGD = 1988 XF2

Di scovered 1969 Apr. 9 by C. U Cesco at El Leoncito.
Id. S. Nakano (MPC 14183)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 262. 70050 (1950. 0) P Q
n 0. 23167777 Peri. 150.94934 +0. 68450179 -0.69814608
a 2.6255068 Node 254. 96688 +0. 61979128 +0. 70888607
e 0.1597030 I ncl . 12. 55149 +0. 38381776 +0. 10036230
P 4.25 H 11.8 G 0.15
Residual s in seconds of arc
690409 808 0.4- 1.4- 881215 888 2.9- 2.5+ 900329 801 0.2+ 0.5+
690410 808 0.1+ 0.0 881228 888 1.1+ 0.2+ 910711 801 0.1- 1.2+
690412 808 0.7+ 0.7+ 881228 888 1.8+ 0.5+ 910711 801 0.0 1.2+
690413 808 0.0 1.1- 890101 888 1.3+ O0.7- 910712 801 0.2- 0.7+
690419 808 0.6- 1.1+ 890101 888 0.3+ 1.0- 910712 801 0.2- 0.8+
690424 808 0.6+ O0.1- 890103 888 0.7+ 0.3+ 910806 801 0.9- O0.6-
690508 808 0.1- 1.6+ 890103 888 0.4+ 0.0 910806 801 0.1+ 0.1+
881214 888 (7.3- 1.5-) 900325 474 0.1- 0.9+ 910812 801 0.6+ 0.3+
881214 888 (5.5- 0.5- 900325 474 0.0 O0.6- 910812 801 0.5+ 0.7+
881215 888 2.9- 2.9+ 900329 801 0.4+ 0.6+
(4915)* 1969 TJ2 = 1985 RD6

Di scovered 1969 Cct. 8 by L. |I. Chernykh at the Crinean Astrophysical
Qbservatory.
Id. B. G Mrsden (MPC 14470)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Mar sden
M 1.58851 (1950. 0) P Q
n 0. 18214735 Peri. 318.45422 +0. 23034274 -0.97131833
a 3.0821527 Node 118. 15130 +0. 90950001 +0. 19332255
e 0.2779755 I ncl. 3.83792 +0. 34605195 +0. 13844528
P 5.41 H 13.0 G 0.15
Residual s in seconds of arc
691008 095 0.8+ 1.0- 801129 675 1.0- 2.0+ 900727 675 3.0- 0.2+
691013 095 0.5+ 1.7- 801201 675 0.1+ 1.9+ 900914 675 1.2+ 1.8+
691016 095 2.3+ 2.2- 850915 095 1.2- 2.5+ 900914 675 0.5+ 1.9+
691104 095 1.3- 0.7+ 850920 095 0.6+ 1.2- 900915 675 1.9+ O. 8-
691111 095 0.6- 0.7- 900727 675 1.7- 0.1- 900915 675 0.9+ 0. 8-
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(4916)* 1970 PS = 1938 QM = 1978 CR = 1983 BS = 1986 3
Di scovered 1970 Aug. 10 at the Crinean Astrophysical Qobservatory.
Ild. DD W E. Geen (k, MPC 14183; MPC 14470), B. G Marsden (MPC 14470),
S. Nakano (ibid.)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Mar sden

M 291. 53673 (1950. 0) P Q

n 0. 18534640 Peri. 268.77318 +0. 53865236 -0. 83669632

a 3. 0465849 Node 147. 99884 +0. 82803302 +0. 50402745

e 0. 0919727 I ncl . 10. 76246 +0. 15561159 +0. 21423258

P 5.32 H 11.7 G 0.15

Resi dual s in seconds of arc

380825 754(32.4+ 21.6+) 830114 095 0.3+ 0. 4- 890206 071 0.4- 0. 8-
380825 754(35.4+ 23.1+) 830121 688 0.3+ 0.4+ 910713 801 O0.7- O0.4-
380827 754 ( 7.9+ 35.4+) 830121 688 2.1+ 0.4+ 910715 801 0.8- O0.5-
380827 754 (8.0+ 34.2+) 830210 095 2.6- 2.5- 910715 801 0.9- O0.4-
380829 754 0.5- 0.5+ 860812 095 0.8+ 1.09- 910805 675 (1.9+ 3.0-)
700810 095 (0.3- 4.9-) 860830 095 1.1- 0.7+ 910805 675 1.3+ 1.3+
700828 095 1.1+ O.2- 860907 095 0.0 0. 4- 910805 675 0.8+ 2.6-
700831 095 (3.0- 2.6+) 860912 095 0.3- O0.5- 910805 675 1.0+ 0.4+
780202 330 0.4+ 0.1- 890206 071 0.9- 1.4-

(4917)* 1973 SC6 = 1955 SM2 = 1955 UH = 1964 TOl = 1982 RD

Di scovered 1973 Sept. 28 by N. S. Chernykh at the Crinmean Astrophysical
Observatory.
ld. C M Bardwell (MPC 14943)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bar dwel
M 351. 05632 (1950. 0) P Q
n 0.21711518 Peri. 195.68173 +0. 96084919 -0.27707151
a 2.7416326 Node 180. 40462 +0. 26064526 +0. 90444171
e 0.1096186 I ncl . 3.70835 +0. 09398342 +0. 32437103
P 4.54 H 12.8 G 0.15
Resi dual s in seconds of arc
550923 024 1.9+ 1.4- 730929 675 0.8+ 0.5+ 820921 688 0.8- 0.6-
551020 760 0.1+ O0.1- 730929 675 2.0- 2.7+ 820921 095 2.6- 1.5+
551020 760 1.4- 1.7- 730930 675 0.2+ O0.6- 820922 688 0.8- 0.2-
641009 330 1.7+ 0.9+ 730930 675 0.9+ 0. 6- 820922 688 (3.4+ 1.9-)
641101 330 0.3+ 2.0- 731004 675 1.2+ O.6- 910715 801 0.2+ 0.2+
730919 675 0.6+ 1.8- 731004 675 0.6- 1.1+ 910715 801 0.3+ 0.4+
730919 675 0.8+ 0.0 731004 675 0.6+ 0.2+ 910807 801 0.1+ 0.3+
730920 675 1.6- 0.1- 731004 675 0.4- 1.6+ 910807 801 0.2+ 0.3+
730924 675 0.5+ O. 8- 731005 675 1.0- 0.3+ 910807 675 0.7+ 1.4-
730924 675 0.8+ 0. 3- 731005 675 1.5- 2.0+ 910807 675 0.0 0.7-
730925 675 0.0 0.1+ 731005 675 0.1+ 0.0 910808 801 0.2+ 0.2+
730925 675 0.2+ 0.3+ 731005 675 1.0- 1.0+ 910808 801 0.1+ 0.2+
730928 095 1.9+ O0.7- 820915 688 1.1+ O0.2- 910808 675 0.5- 0.1-
730929 675 0.6+ 0.2+ 820915 688 1.6+ 2.9- 910808 675 0.7- 0.7-
730929 675 0.9- 2.7+ 820916 095 1.3- 0.7+
(4918)* 1974 QUL = 1983 YC

Di scovered 1974 Aug. 24 by L. |I. Chernykh at the Crinean Astrophysical
Observatory.
ld. C M Bardwell (MPC 8533)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bar dwel |
M 335. 34578 (1950. 0) P Q
n 0. 22986671 Peri. 194.24678 +0. 77525367 -0. 63151597
a 2.6392792 Node 204. 92967 +0. 58248012 +0. 72272238
e 0.2348576 I ncl . 1.76914 +0. 24433311 +0. 28082012
P 4.29 H 13.2 G 0.15
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Residual s in seconds of arc
740824 095 0.2- 0.0 840101 046 0.5- 1.0- 910716 675 2.1- 2.3+
740827 095 1.4+ 0. 3- 840101 046 0.8- 2.4+ 910716 675 1.5- 0.5+
740911 095 O0.7- 1.4+ 870926 688 0.4+ 0.6+ 910805 675 0.1+ 1.2-
740914 095 0.7+ 0.4+ 870926 688 1.4- 2.3- 910805 675 0.8+ O0.8-
740919 095 2.0- 2.1- 870927 399 1.5+ 0.4+ 910806 801 1.0+ 0.2+
740923 095 0.6+ 1.0+ 870927 399 0.2- 0.4+ 910806 801 1.0+ 0.2+
831225 046 2.0- O0.4- 870927 399 0.5+ 0.4+ 910808 675 0.3+ O0.5-
831225 046 (3.4- 3.0+) 870929 054 0.7- 0.2+ 910808 675 0.4- 0. 8-
831228 046 1.2+ 2.1- 870930 054 0.3- 0.2+ 910812 801 0.1+ O0.1-
831228 046 2.1+ 1.2+ 870930 054 0.3- 0.2+ 910812 801 0.1+ O0.2-
(4919)* 1974 SR1 = 1933 UGL = 1981 SMm/

Di scovered 1974 Sept. 19 by L. I. Chernykh at the Crinean Astrophysical
Qobservatory.
Id. T. Kobayashi (MPC 12004)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 37.81344 (1950. 0) P Q
n 0. 28818434 Peri. 326.81649 +0. 72644602 +0. 68704742
a 2.2699823 Node 349. 74172 - 0. 60993267 +0. 63414841
e 0. 2433473 I ncl. 5.01161 -0. 31663594 +0. 35471346
P 3.42 H 13.7 G 0.15
Residual s in seconds of arc
331019 024 1.4+ 3. 3- 881104 033 0.3+ 0.3+ 910716 801 0.3+ O0.1-
740919 095 2.6- 1.5+ 881104 033 0.3- 0.5+ 910716 801 0.3+ O0.4-
740921 095 0.5+ 1.4+ 900302 809 0.3- O0.6- 910807 801 0.3+ 0.7-
740923 095 1.0+ 1.2+ 900302 809 0.0 0. 6- 910807 801 0.2+ O0.5-
741009 095 0.0 0. 2- 900302 809 0.2+ O0.6- 910811 801 0.1- O0.1-
810929 095 0.6- 1.2- 900303 809 0.5- 0.1- 910811 801 0.2- O0.5-
811002 095 0.6+ 0. 3- 900303 809 0.3- 0.0
881103 033 0.2- 0.1+ 900303 809 0.0 0.1-

(4920)* 1978 PY2 = 1977 KZ1 = 1987 SML

Di scover ed 1978 Aug. 8 by N. S. Chernykh
Observatory.
Id. E. Bowell (MPC 12443)

at the Crinean Astrophysical

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Mar sden

M 313. 77021 (1950. 0) P Q

n 0. 22360724 Peri. 207.73152 +0. 79333998 -0.60873642

a 2.6883067 Node 189. 77640 +0. 56605923 +0. 74196168

e 0. 0873281 I ncl . 2. 42547 +0. 22402816 +0. 28094988

P 4. 41 H 13.0 G 0. 15

Resi dual s i n seconds of arc

770518 675 0.5+ 0.1+ 780910 809 0.4+ 1.5+ 910715 801 O0.4- 0.2+
770519 675 0.4- 0.6+ 780910 809 1.0+ O.8- 910716 801 0.4- 0.2+
780808 095 2.0- 1.0+ 870904 095 (0.9- 3.1+) 910716 801 0.0 0.1+
780902 809 0.3+ O0.4- 870921 688 1.3+ 1.5+ 910805 809 (4.0+ 2.4-)
780902 809 0.0 0.7- 870921 688 1.8+ 1.1+ 910805 809 (3.3+ 2.7-)
780902 809 0.2- 0.7- 870921 046 1.1- 1.0- 910805 809 (3.4+ 2.5-)
780902 809 0.0 0.1+ 870921 046 (2.5- 3.0-) 910806 801 0.2+ 0.0
780902 809 0.2+ O0.4- 870924 095 0.3+ 2.2+ 910806 801 0.2+ 0.2+
780903 095 (3.3- 0.9+4) 870927 095 1.5- 0.0 910811 801 0.7+ O0.4-
780906 809 0.3+ 0.1- 870929 688 2.0- 1.6- 910811 801 O0.1- 1.2-
780910 809 O0.5- 1.9+ 870929 688 0.6+ 1.1-

780910 809 0.5+ 1.6- 910715 801 (2.6- 1.5+)

(4921)* 1980 SJ = 1935 QM = 1954 UB
Di scovered 1980 Sept. 29 by Z. Vavrova at
ld. T. Kobayashi (MPC 14015)

Kl et .
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Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 345. 06921 (1950. 0)
n 0. 26301296 Peri . 144. 37542
a 2.4125961 Node 232. 78583
e 0. 1422266 I ncl . 5.18664
P 3.75 H 13. 6
Resi dual s in seconds of arc
350831 024 (4.6- 7.0-) 801003 046
541031 024 0.7+ 0.9+ 801003 046
541101 024 0.8- 0.9- 801008 095
800913 675 1.3- 0.2+ 881230 046
800914 675 1.1- 0.8+ 881230 046
800929 046 0.5+ 1.9+ 910715 801
800929 046 0.5+ 0. 4- 910715 801
801001 046 0.5+ 0.2+ 910716 801
801001 046 0.0 1.1- 910716 801
(4922)* 1981 EH4

Di scovered 1981 Mar. 2 by S. J.

+0. 95357883
+0. 25107332
+0. 16628170

P

G 0. 15
0.6+ 2.9-
1.4+ 1.5+
1.6- 2.2+
0.6- 1.0-
0.3+ 1.09-
0.1- 0.2-
0.1- 0.1-
0.2- 0.1-
0.1- 0.1-
Bus at

the U K Schmdt-Caltech Asteroid Survey.
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Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 355. 84536 (1950. 0)

n 0. 23219650 Peri. 138.05479
a 2.6215950 Node 229. 19958
e 0. 2313486 I ncl. 8.17115
P 4. 24 H 13.9

Resi dual s in seconds of arc

780705 675 0.8- 0.9+ 810409 413
780706 675 0.6+ 1.2+ 810409 413
810202 413 0.4+ 1.0- 810429 413
810214 413 0.1+ O.4- 870921 688
810302 413 (5.1- 2.7+) 870921 688
810302 413 2.2+ O0.7- 870921 010
810307 413 1.2- 1.9+ 870922 010
810307 413 0.6+ 0.8+ 870923 095
810310 413 1.0- 1.6+ 870929 688
810310 413 1.3+ 0.7+ 870929 688
810312 413 1.9- 1.6+ 871016 688
810312 413 1.0+ 1.0- 871023 095
(4923)* 1981 EQ27 = 1972 NJ

Di scovered 1981 Mar.
Id. W Landgraf (MPC 8288)

2 by S J.
the U K Schm dt-Caltech Asteroid Survey.
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+0. 94762833

+0. 29574678
910715 801 0. 1-
910715 801 0.0
910716 801 O. 2-
910716 801 O0. 4-
910806 801 0.0
910806 801 0.0
910809 675 0.9+
910809 675 0.1+
910811 801 0.2+
910811 801 0.2+

23

CO0o0ooor

Siding Spring in the course

CORPRPRPROOO0OO

Bus at Siding Spring in the course

~

—~

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 55.92073 (1950. 0)

n 0. 31379790 Peri . 108. 14849
a 2.1447139 Node 188. 07568
e 0. 2025245 I ncl . 6. 67076
P 3.14 H 14.0

Resi dual s in seconds of arc

720713 095 O0.1- 2.4+ 810306 413
720716 095 (0.5+ 3.7+) 810311 413
810212 413 0.1- O.6- 810311 413
810212 413 0.1- O.6- 810315 413
810301 413 (2.8+ 1.0-) 810405 413
810302 413 0.5+ 1.4+ 810405 413
810302 413 0.8+ 0.8+ 810406 413
810306 413 0.8- 0.3+ 810406 413

NEROOOON ©

+0. 44098056
-0. 86108371
- 0. 25312250

8+
6-
1+
1-
8-

1+

2-

L1+

P

0.15

RPRRAOOOCOR

WIliams
Q

+0. 89736829

+0. 41788202

+0. 14179129
810407 413 0. 4-
810407 413 0.5+
810410 413 2.0-
810426 413 (3. 4+
810501 413 1.4+
870110 413 (2. 6-
870110 413 0. 3+
881015 399 0.0

COoRRRPO

of

of



M P. C. 18 786 1991 SEPT. 23

881015 399 0.5- 1.0- 910712 675 0.0 1.1- 910807 801 0.2+ 0.4+
881015 399 0.6+ 0.5+ 910715 801 0.2+ 0. 2- 910807 801 0.2+ 0.4+
910709 801 0.1+ O.3- 910715 801 0.2+ O0.2- 910811 801 0.0 0. 3+
910709 801 0.2- O0.1- 910718 675 0.1+ O. 8- 910811 801 0.1+ 0.3+
910712 675 0.2- 1.3- 910718 675 0.2- 0.9-

(4924)* 1981 EQ40 = 1985 PF1

Di scovered 1981 Mar. 2 by S. J. Bus at Siding Spring in the course of
the U K Schm dt-Caltech Asteroid Survey.
Id. E. Bowell (MPC 10167)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bowel |
M 5.46050 (1950. 0) P Q
n 0. 31184237 Peri. 148.26739 +0. 84682587 +0. 53187019
a 2.1536707 Node 179. 60053 - 0. 49405533 +0. 78676470
e 0.2150871 I ncl . 1.72933 -0.19696515 +0. 31323380
P 3.16 H 15.6 G 0.15
Resi dual s in seconds of arc
810209 413 (1.6+ 2.2-) 850908 809 0.1- 0.1+ 850915 095 0.7- 0. 3-
810213 413 0.3+ 0.3+ 850908 809 0.2+ 0.1+ 850918 688 (3.3+ 1.1+)
810302 413 0.7- 1.6- 850908 809 0.4+ 0.2+ 850918 688 1.4+ 0.7+
810306 413 (8.4+ 3.7-) 850910 809 1.4- O0.4- 850920 095 0.7+ 1.1+
810311 413 1.0- 1.8- 850910 809 0.9- 0. 3- 900125 688 0.7+ 1.4-
810311 413 0.5- 1.6- 850910 809 0.5- O0.4- 900125 688 0.6+ 1.0-
810311 413 0.6+ 0.0 850914 809 1.0- O.8- 900128 688 0.3- 0.1+
810316 413 (0.2- 2.5-) 850914 809 0.7- 0.9- 900128 688 1.3- 0.2+
810502 413 (0.4- 2.9+ 850914 809 0.4- 0.9- 910512 801 0.1+ 1.4-
810502 413 1.2- 1.0- 850914 809 0.1+ 0. 8- 910512 801 0.0 0. 3-
850815 688 2.0+ O0.5- 850914 809 0.4+ O.8- 910606 809 0.6- 0.2+
850815 688 2.3+ O0.2- 850914 809 0.8+ O0.8- 910606 809 0.2- 0.2+
850818 095 1.2- 1.1- 850914 688 1.0+ O0.7- 910606 809 0.1+ 0.4+
850823 095 0.9+ 0. 3- 850914 688 0.3+ O0.6- 910608 809 0.1- 0.4+
850906 809 0.1+ 0.2+ 850915 809 0.9- 0.7+ 910608 809 0.3+ 0.6+
850906 809 0.2+ 0.0 850915 809 0.7- 0.8+ 910608 809 0.4+ 0.0
850906 809 0.5+ 0.0 850915 809 0.4- 0.8+
(4925)* 1981 XH2 = 1954 RL

Di scovered 1981 Dec. 3 at the Purple Muntain Cbservatory.
Id. C M Bardwell (MPC 11344)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bar dwel |
M 347. 40589 (1950. 0) P Q
n 0. 18532519 Peri. 136.49523 +0. 93139246 - 0. 34038651
a 3.0468173 Node 243. 81776 +0. 28200277 +0. 89882140
e 0.2490456 I ncl . 8. 26589 +0. 23017933 +0. 27614691
P 5.32 H 11.6 G 0.15
Residual s in seconds of arc
540906 760 0.6+ O0.2- 811229 330(15.1- 13.9+) 910712 675 0.5- 0. 2-
540906 760 0.8- 0.1+ 861003 054 0.2- O0.7- 910716 801 0.7+ 0.5+
811023 095 0.1- 0.9+ 861004 054 0.2- 1.2- 910716 801 0.6+ 0.5+
811025 095 (3.8+ 1.2-) 861008 054 0.8+ O0.4- 910718 675 1.0- 0.9-
811028 095 1.0+ 1.6- 861104 095 0.3+ 1.3+ 910718 675 0.2- O0.7-
811125 095 0.7- 0.3+ 861201 801 0.4- 2.1- 910806 801 0.2- 0.6+
811203 330 0.6- 1.0+ 910710 801 0.2+ 0.6+ 910806 801 0.4- 0.6+
811220 330 0.3+ 0.0 910710 801 0.4+ 0.7+ 910811 801 0.4- 0.2+
811223 330 0.2+ 0.4+ 910712 675 0.9- 1.0- 910811 801 0.3- 0.4+
(4926)* 1982 ST6 = 1977 RW = 1983 YCl1

Di scovered 1982 Sept. 16 by L. |I. Chernykh at the Crinmean Astrophysi cal

Observatory.
ld. A Lowe (k, MPC 13675), D. W E. Green (ibid.)
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Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bowel |
M 39.67642 (1950. 0) P Q
n 0. 20685509 Peri. 329.03634 +0. 53072873 +0. 84747923
a 2. 8315565 Node 333.01430 -0.77284834 +0. 47893450
e 0. 0530471 I ncl . 1.29994 -0.34789720 +0. 22891199
P 4.76 H 12.7 G 0.15
Resi dual s in seconds of arc
770909 675 0.7+ 0.2+ 890104 413 0.5+ 1.09- 910717 675 (0. 2-
770909 095 0.9- 0.2- 890110 413 (3.7- 1.2+) 910805 675 1.1-
770910 675 0.6+ O0.4- 890110 413 1.2+ 2.0- 910805 675 ( 0.5+
820916 095 0.9+ 2.1+ 910712 675 0.5+ O0.6- 910805 675 0.1+
820928 095 1.2- O0.1- 910712 675 0.0 0. 6- 910805 675 1.4+
831230 675 0.3- O0.5- 910714 675 0.5+ 0.7- 910807 675 O. 3-
840108 675 1.5- 0.0 910714 675 0.0 0. 5+ 910807 675 0. 5-
890104 413 1.6- O0.09- 910717 675 1.0+ 1.1-
(4927)* 1982 UP2 = 1972 TX = 1987 Y4

Di scovered 1982 Cct. 21 by Z. Vavrova at Klet.
Id. T. Kobayashi (MPC 14474)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Kobayash
M 336. 90914 (1950. 0) P Q
n 0. 20079839 Peri . 38. 78241 +0. 99033745 -0.13828612
a 2.8882131 Node 329. 16149 +0. 12162243 +0. 90219820
e 0. 0864860 I ncl . 1.16533 +0. 06663126 +0. 40855276
P 4.91 H 12.9 G 0.15
Resi dual s i n seconds of arc
721007 095 0.1- 0.2+ 821114 095 0.4- 0.5+ 910802 809 0.0
771018 675 1.1+ 0.3+ 871028 095 0.9+ 0. 3- 910806 801 0.9+
771019 675 1.5+ 0.5+ 871223 010 (9.1- 1.7-) 910806 801 0.7+
821020 095 1.3- 0.7+ 871223 010 0.6- O0.5- 910807 809 0. 6-
821021 046 0.5+ 1.4- 910715 801 O0.3- 0.5+ 910807 809 0. 3+
821021 046 1.1+ 1.09- 910715 801 0.6- 0.2+ 910807 809 O. 8-
821025 095 0.8- 1.4+ 910716 801 O0.6- O0.4- 910811 801 0.6+
821109 095 0.3+ 1.3+ 910716 801 0.6+ 0.6+ 910811 801 0. 3+

CoooNkEw
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(4928)* 1982 UG/ = 1982 XR3

Di scovered 1982 Cct. 21 by L. G Karachkina at the Crinean Astro-
physi cal Observatory.
ld. W Landgraf (d, MPC 8892)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bar dwel

M 14. 46312 (1950. 0) P Q

n 0. 31325539 Peri. 131.22070 +0. 92859117 +0. 37059164

a 2.1471893 Node 207. 04419 -0. 35201174 +0. 86296216

e 0.1898713 I ncl . 2.45813 -0.11749969 +0. 34345036

P 3.15 H 14. 3 G 0.15

Resi dual s in seconds of arc

821021 095 1.6+ 0.7+ 851018 095 1.0- 2.4+ 880812 511 2.6-
821023 095 0.6- 0.9+ 851020 688 1.2- 0.7+ 880812 511 1.6-
821112 095 0.8+ 0.5+ 851020 688 1.1- O.2- 880814 511 0. 1-
821213 381 0.9- 1. 3- 851107 688 1.8+ 1.1+ 880814 511 2.0-
821214 381 0.3+ 1.1- 851107 688 1.3+ O.6- 880814 511 (4.0-
821214 381 0.5- 0. 6- 851112 095 (3.0- 1.1+) 880815 511 2. 4-
850921 095 1.2- 1.3+ 880808 095 1.1+ 1.6+ 880815 511 1.9-
851008 881 1.0- 1.6- 880809 095 0.3- 0.7+ 880816 511 1.9-
851008 881 1.2- O.5- 880809 688 0.6+ 0. 3- 880818 511 O0.9-
851012 293 0.5+ 0. 3- 880809 688 0.4+ 0. 1- 880818 511 1.1-
851012 293 2.0+ O0.1- 880809 095 2.1+ 1.5+ 880818 511 1.5+
851015 688 0.9+ 0.8+ 880809 095 (9.2- 4.3-) 880908 046 0. 2-
851015 688 1.2- 1.5- 880810 801 1.0- 2.5+ 880908 046 1.2+
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880909 046 0.9+ 1.0- 880914 095 0.8+ 2.3+ 910711 801 0.6+ 0.1+
880909 046 1.4+ 1.7- 880914 095 1.0+ 1.5+ 910711 801 0.6+ 0.1+
880910 046 2.3+ 1.5- 880916 095 1.2+ 2.9+ 910712 801 0.6+ 0.2+
880910 046 1.9+ 1.8- 880916 095 1.4+ 1.1+ 910712 801 0.9+ O0.6-
880912 801 1.5+ 0.5+ 880917 511 (2.0- 2.9-) 910806 801 0.6- O0.5-
880912 511 2.5- 2.6- 880917 511 (3.6- 1.0-) 910806 801 O0.2- O0.6-
880912 511 0.1- 1.7- 881104 807 1.3- O0.9- 910808 801 1.0- O.4-
880912 511 1.9+ 0.1+ 881106 807 1.2- 0.1+ 910808 801 1.1- 1.2-

(4929)* 1982 XV = 1964 FJ = 1984 HK

Di scovered 1982 Dec. 13 by H Kosai and K. Hurukawa at the Kiso Station
of the Tokyo Astronom cal Observatory.
Id. S. Nakano (MPC 12000)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 109. 73683 (1950. 0) P Q
n 0.29984731 Peri . 89. 02908 -0.80749753 +0. 58885122
a 2.2107312 Node 127. 04555 - 0. 55698089 -0.74180312
e 0.0582348 I ncl . 2. 48955 -0.19421645 - 0. 32090866
P 3.29 H 13.4 G 0.15
Resi dual s in seconds of arc
640318 760 0.5+ 0. 3- 880903 809 0.9- O0.5- 880912 809 0.1- 0.6+
640318 760 (3.9+ 5.4+) 880903 809 0.6- 0. 3- 880915 809 0.4+ 0.0
821213 381 0.2- 1.3+ 880903 809 0.5- 0.0 880915 809 0.4+ 0.0
821213 381 0.7+ 0.4+ 880906 809 0.8+ 0. 3- 880915 809 0.3+ 0.1+
821214 381 1.4+ O0.5- 880906 809 1.2+ O0.2- 880916 809 0.2- 0.9+
821214 381 0.9- 0.1+ 880906 809 1.0+ O.1- 880916 809 0.3- 0.7+
840419 046 0.0 2. 1- 880907 809 0.1+ 0.1+ 880916 809 0.2- 0.7+
840419 046 0.3- 0.1+ 880907 809 0.2+ 0.1+ 910614 801 0.5+ 0.4+
840425 046 0.3+ 1.1+ 880907 809 0.3+ 0.1+ 910614 801 1.1+ O.4-
840425 046 1.5- 2.0+ 880909 809 0.0 O0.2- 910711 801 0.4+ 0.3+
880810 801 0.5+ O0.7- 880909 809 0.4+ O0.1- 910711 801 0.4+ 0.3+
880901 809 2.5- 1.7- 880909 809 0.6+ 0.1+ 910712 801 0.9+ 0.3+
880901 809 2.0- 1.2- 880912 809 0.1- 0.8+ 910712 801 0.4+ 0.2+
880901 809 1.8- 0.9- 880912 809 0.1+ 0.6+
(4930)* 1983 A2 = 1950 CD = 1965 WJ = 1990 HEl

Di scovered 1983 Jan. 10 by S. Sal yards at Pal onar.
Id. B. G Mrsden (MPC 16577)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Mar sden
M 221. 12316 (1950. 0) P Q
n 0. 17826541 Peri. 342.46431 -0. 25884763 -0.93897797
a 3.1267368 Node 121. 98740 +0. 91510719 -0. 31345552
e 0.0445929 I ncl . 15. 49111 +0. 30915486 +0. 14165451
P 5.53 H 11.6 G 0.15
Residual s in seconds of arc
500208 760 0.7- 0.8+ 900427 675 0.5- 0.8+ 910711 801 0.1- 0.2+
500208 760 0.9+ O0.7- 900427 675 0.5- 1.2+ 910712 801 0.3- 0.3+
651128 330 (4.7- 1.1+4) 900429 675 0.8+ 0.1- 910712 801 0.4- 0.4+
830106 095 (0.0  3.3+) 900429 675 0.8+ O0.6- 910807 801 0.4+ O0.6-
830110 675 0.4- 0.3+ 900518 675 0.9- 0.0 910807 801 0.1- 0.1+
830111 675 1.4- 1.0+ 900518 675 0.9+ O0.4- 910808 801 0.7+ 2.0-
830112 675 0.1+ 0.3+ 900521 675 0.9+ 0.4+ 910808 801 0.2+ O0.4-
890226 400 0.1- 1.6- 900521 675 1.7- 1.0+
890226 400 1.5+ 2.1- 910711 801 0.2- 0.2+

(4931)* 1983 CN3 = 1987 DL

Di scovered 1983 Feb. 11 by H Debehogne and G DeSanctis at the
Eur opean Sout hern Cbservatory.
Id. C M Bardwell (MPC 11736)
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Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bar dwel |

M 108. 26458 (1950. 0) P Q

n 0. 23834329 Peri . 281. 82709 +0. 20267703 -0. 96444840

a 2.5763257 Node 154. 47978 +0. 97923423 +0. 19877623

e 0. 2844391 I ncl. 23.18116 +0. 00472621 +0. 17414734

P 4. 14 H 12. 2 G 0. 15

Resi dual s in seconds of arc

810903 675 0.0 0.7- 830219 809 2.2- 0.6+ 901114 801 1.3+
810904 675 0.4- 1.6- 830219 809 1.8- 0.8+ 9001114 801 0.9+
830211 809 2.0+ O. 3- 870223 675 3.0- 1.7- 901217 801 O. 4-
830211 809 2.0+ O. 3- 870223 675 1.4- O0.1- 901217 801 O. 4-
830211 809 2.1+ O0.2- 870227 675 1.9- 0.2- 901220 801 O. 3-
830213 809 1.4+ O0.2- 870227 675 (4.7- 2.3+) 901220 801 O0.5-
830213 809 1.7+ O0.4- 870330 801 0.0 1.0- 910214 675 1.6+
830213 809 1.6+ O0.4- 870428 675 2.9+ 1.4+ 910214 675 0. 1-
830219 809 2.8- 0.6+ 870430 675 (3.4+ 0.8+)

(4932)* 1984 EAl = 1989 CG

23

Di scovered 1984 Mar. 9 by B. A Skiff at the Anderson Mesa Station

the Lowel| Cbservatory.
Id. S. Nakano (MPC 14349)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano

M 282. 44366 (1950. 0) P Q

n 0. 17940594 Peri. 255.62080 +0. 78304328 -0. 60619654

a 3.1134711 Node 141. 41337 +0. 62105143 +0. 74992635

e 0. 0226395 I ncl . 12. 89360 +0. 03373940 +0. 26483246

P 5.49 H 11.5 G 0.15

Resi dual s in seconds of arc

840309 688 (1.1+ 3.1-) 890204 399 0.3+ 0.1+ 910709 801 1.0+
840309 688 0.1- 1.09- 890204 399 0.4- 1.5- 910709 801 O. 1-
840403 688 0.4+ 1.7- 890204 399 0.6- 0.2+ 910710 801 1.3+
840403 688 0.1+ 1. 3- 900322 801 0.2+ 0.9+ 910710 801 1.2+
840408 688 0.6+ 1.7- 900322 801 0.0 0.7+ 910806 801 0. 9-
840408 688 2.5- 0.2+ 900326 801 0.2+ 0.9+ 910806 801 O. 8-
890203 399 0.8+ O0.1- 900326 801 0.8+ 0.7+ 910807 801 O. 2-
890203 399 0.0 0. 6+ 900423 801 0.4+ 1.3+ 910807 801 1. 8-
890203 399 O0.1- 1.1+ 900424 801 0.0 1.2+

890203 399 0.1+ 0. 2- 900424 801 (0.2+ 3.2+)

(4933)* 1984 EN1 = 1978 QN3 = 1988 JY

Di scovered 1984 Mar. 2 by H Debehogne at the European Sout hern
Observatory.
Id. S. Nakano (MPC 13448)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano

M 357. 32335 (1950. 0) P Q

n 0. 27693927 Peri . 86. 49467 -0.54198129 +0. 84023893

a 2.3310219 Node 150. 66901 -0.78336923 -0.49823868

e 0.1193166 I ncl . 1. 86744 -0.30428430 -0.21390829

P 3. 56 H 14.0 G 0.15

Resi dual s i n seconds of arc

780826 414 1.1+ 0.3+ 840305 809 0.1+ O0.7- 840308 809 0. 8-
780826 414 0.1- O0.5- 840305 809 0.4+ 0.5- 840308 809 O0.5-
840226 095 1.7+ 1.0- 840305 809 0.1+ O0.1- 840308 809 0. 3-
840302 809 1.2- 1.2+ 840306 809 0.2+ O0.5- 840309 809 0. 2-
840302 809 1.0- 1.2+ 840306 809 0.1+ 0. 4- 840309 809 O0.1-
840302 809 1.2- 1.1+ 840306 809 0.2+ 0.0 840309 809 0.2+
840303 809 0.9- 1.0+ 840307 809 0.3- O0.7- 840310 809 0.2+
840303 809 0.3- 0.7+ 840307 809 0.4+ 0. 4- 840310 809 0. 1-
840303 809 0.2+ 0.5+ 840307 809 1.1+ O.1- 840310 809 0. 2-

POOOO0O00O
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840311 809 0.1+ 0.8+ 880512 046 1.0+ O0.9- 910317 801 0.3+ 0.0
840311 809 0.3+ 0.7+ 891004 807 0.5+ 1.4- 910317 801 0.3+ 0.1+
840311 809 0.5+ 0.6+ 891124 675 0.6- 1.9- 910321 801 0.2+ 0.0
880509 046 0.5- 1.5- 891124 675 (0.1- 2.7-) 910321 801 0.3+ 0.1+
880509 046 0.2- 1.1+ 910122 675 0.5+ 0. 8-

880512 046 1.0- 1.1- 910122 675 0.3- 1.0-

(4934)* 1985 JJ = 1981 SV2

Di scovered 1985 May 15 by E. Bowell at the Anderson Mesa Station of
the Lowel | Qbservatory.
Id. S. Nakano (MPC 13449)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano

M 2.86670 (1950. 0) P Q

n 0. 18977440 Peri. 148.82721 +0. 91430412 +0. 40427937

a 2.9990081 Node 187. 45313 -0. 39958080 +0. 89040271

e 0. 1148461 I ncl . 10. 94133 -0. 06620542 +0. 20914399

P 5.19 H 12.2 G 0.15

Resi dual s in seconds of arc

810928 095 1.9+ 1.1- 850521 688 0.1- 1.2+ 910709 801 0.4+ O0.5-
810929 511 0.8- 1.2+ 860906 095 (1.7+ 4.0+) 910710 801 0.2+ O0.3-
810929 511 1.2- 1.2+ 900427 801 0.2+ 0.7+ 910710 801 0.2+ 0. 3-
810929 511 0.4- 1.3+ 900520 801 0.1+ O0.1- 910806 801 0.1- 0.0
850515 688 0.8- 0.2+ 900520 801 0.4- 0.5+ 910806 801 O0.4- O0.5-
850515 688 0.6- 1.2- 900525 801 0.2+ 0.3+ 910807 801 0.0 0. 2-
850518 688 0.3+ 0. 3- 900525 801 0.4+ 0.5+ 910807 801 O0.1- O0.2-
850518 688 0.9+ 0.6+ 910709 801 O0.1- O0.2-

1969 VN1 = 1974 FH1 = 1977 DAl = 1977 EE2 = 1979 YX7
= 1980 BA4
Di scovered 1985 Aug. 13 by N. S. Chernykh at the Crinean Astrophysical
observatory.
ld. B. G Marsden (MPC 14020), T. A. Vinogradova

(4935)* 1985 PD2

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Mar sden

M 292. 99937 (1950. 0) P Q

n 0. 30309492 Peri. 274.39608 +0. 79838329 -0.59619689

a 2.1949111 Node 122. 22505 +0. 58444018 +0. 73347516

e 0. 1464603 I ncl . 5.72987 +0. 14496137 +0. 32644059

P 3.25 H 13.8 G 0.15

Resi dual s in seconds of arc

691113 095 1.0- 0.9+ 850813 095 0.8+ 0.3+ 910613 801 0.9- 0.3+
740321 095 0.8+ 2.1- 850815 095 0.4+ 2.5- 910614 801 0.6- 0.3+
770218 381 0.5- 1.3- 850817 095 1.3+ 1.09- 910614 801 0.4+ 1.2+
770218 381 1.5- 2.1- 850819 095 1.5+ O0.6- 910711 801 0.6+ O0.4-
770219 381 1.1+ 0.8+ 850824 095 1.2- 0.2+ 910711 801 0.0 0.0

770219 381 1.2+ O0.2- 850911 095 0.7+ 2.2+ 910712 801 1.0+ 1.6-
770313 095 0.8- 2.1+ 850919 095 0.6- 1.6- 910712 801 0.0 0. 8-
791223 095 0.0 0. 3+ 850920 095 0.2- 0.2+

800122 095 0.4- 3.6- 910613 801 2.1- 0.0

(4936)* 1985 Uy4 = 1978 TK4 = 1978 VH12

Di scovered 1985 Cct. 22 by L. V. Zhuravleva at the Crinean Astro-
physi cal Observatory.
ld. C M Bardwell (MPC 12317)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bar dvel

M 253. 44673 (1950. 0) P Q

n 0.28694198 Peri. 283. 46556 +0. 19257370 -0. 98033797
a 2.2765297 Node  155.30514 +0. 93542618 +0. 17014505
e 0.1257052 I ncl . 5. 91369 +0. 29646793 +0. 09994060
P 3.43 H 13.4 G 0.15
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Resi dual s in seconds of arc

781004 095 0.2- 1.1- 900302 809
781102 095 0.6+ O0.1- 900303 809
851022 095 0.1- O0.6- 900303 809
851111 095 0.2+ 0.0 900303 809
851120 095 (2.0- 5.6+) 900304 809
900127 801 0.3+ 0.1+ 900304 809
900127 801 0.2+ 0.7+ 900304 809
900218 399 0.1+ 1.7+ 900315 046
900218 399 (2.6- 3.1+4) 900315 046
900221 801 0.1- 0.4+ 900316 046
900221 801 0.9- 0.3+ 900316 046
900302 809 0.0 0.1+ 900322 399
900302 809 0.4+ 0.0 900322 399

—~
COrWWRrOORO000

(4937)* 1986 CL1 = 1980 YT = 1987 OD
Di scovered 1986 Feb. 1 by H Debehogne at the Euopean Sout hern

Qbservatory.
Id. C M Bardwell (MPC 12318)

. 8+
9-
7-

1-
8-
6-
LT+
. 5+
.5+
3-

.2+

Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5

M 62.52576 (1950. 0)

n 0. 23563858 Peri . 336. 04041

a 2.5960026 Node 274.92725

e 0. 1645073 I ncl . 16. 94903

P 4.18 H 11.9

Resi dual s in seconds of arc

801230 552 0.8- O0.6- 860208 809
801230 552 1.0- O0.5- 860208 809
860201 809 0.0 1.0- 860209 809
860201 809 0.2+ O0.09- 860209 809
860201 809 0.1- O0.8- 860209 809
860202 809 0.1- O0.3- 860210 809
860202 809 0.1+ 0. 3- 860210 809
860202 809 0.4+ 0. 3- 860210 809
860204 809 1.5+ 0.8+ 860211 809
860204 809 1.8+ 1.0+ 860211 809
860204 809 2.0+ 0.8+ 860211 809
860205 809 1.1+ 0.1+ 860212 809
860205 809 0.8+ O0.1- 860212 809
860205 809 0.7+ O0.1- 860212 809
860206 809 0.2+ 0.0 860213 809
860206 809 0.1+ 0.0 860213 809
860206 809 0.4+ 0.0 860214 809
860207 809 1.6+ O0.4- 860214 809
860207 809 1.7+ O0.7- 860215 809
860207 809 1.8+ 1.1- 860215 809

(4938)* 1986 CQL = 1988 UG

-0
-0
-0

OPOrOROO0000000000ONN
IV

POONOORrROOO000O
o
1

P
. 30852810
. 81879214
. 48413825
0.15

.2+
1+
. 5+
1+
.2+
L+
L+
. 6+
. 5+
. 5+
L4+
. 8+
8+
LT+

CO000000000000000

1991 SEPT.
900322 399 1.7+
900322 399 1.0+
910709 801 O.7-
910709 801 O. 2-
910710 801 0.9+
910710 801 O. 4-
910716 801 1.0+
910716 801 0. 9-
910808 801 0.6+
910808 801 0.3+
910811 801 0.0
910811 801 O. 6-

Bar dwel |

Q
+0. 90578857

- 0. 40830157

+0. 11330004
860216 809 0.5+
860216 809 0. 3+
860217 809 0.0
860217 809 0.4+
870726 675 0. 3-
870726 675 O0.1-
870821 801 0.3+
870828 095 0.6+
900328 801 0. 4-
900328 801 O. 2-
900329 801 0. 2-
900329 801 0. 4-
910609 801 0.4+
910609 801 0.2+
910614 801 0.3+
910614 801 0.4+
910709 801 O. 2-
910709 801 O. 2-
910710 801 0. 4-
910710 801 O. 3-

Di scovered 1986 Feb. 5 by H. Debehogne at the European Sout hern

Observatory.
Id. S. Nakano (MPC 13857)

Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5

M 289. 19632 (1950. 0)

n 0. 27308443 Peri. 194.72929
a 2.3529070 Node 221. 87433
e 0. 0764919 I ncl . 4.56024
P 3.61 H 13.1

+0

+0

+0
G

P
. 55096519
. 77344551
. 31339975
0.15

Nakano

Q
- 0. 83283902
+0. 53348624
+0. 14755203

N
w

CO00O0OrOO0000

COOOO00ORFPORNOOOOOOO

1
. 6-

1+
.2+
. 3-
. 8-
.4+
. 1-
L2+
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N
w

Resi dual s in seconds of arc

860205 809 0.1- 0. 5- 860212 809 0.6+ 0.1+ 881018 400 0.4- 0. 8-
860205 809 0.0 0. 6- 860213 809 0.3- O0.2- 881019 400 1.9+ 2.1-
860205 809 0.0 0. 6- 860213 809 0.0 0. 1- 881019 400 (4.7+ 1.1-)
860206 809 0.6- O0.4- 860213 809 0.1- O0.1- 881102 400 (3.4+ 3.1+)
860206 809 0.6- O0.1- 860214 809 1.1+ 0.2+ 881102 400 0.3+ 0.1+
860206 809 0.4- O0.2- 860214 809 1.2+ 0.1+ 881102 400 0.3- 0.0
860207 809 0.2- 0.2+ 860214 809 1.2+ 0.2+ 900326 801 0.3+ 0.4+
860207 809 0.3- 0.3+ 860215 809 0.1- 0.1+ 900326 801 0.0 0. 6+
860207 809 0.2+ 0.2+ 860215 809 0.0 0. 2+ 900329 801 0.2+ 0.6+
860208 809 0.3- 0. 3- 860215 809 0.2+ 0.2+ 900329 801 0.2+ 0.4+
860208 809 0.0 0. 3- 860216 809 0.8- O0.2- 900424 801 0.3- 0.9-
860208 809 0.0 0. 2- 860216 809 0.7- O0.2- 900424 801 0.2- 0.9-
860209 809 0.3- 0.1+ 860216 809 0.8- 0.0 900428 801 0.1- O.3-
860209 809 0.3- 0.1+ 860217 809 0.2+ 0. 3- 900428 801 0.3- 0. 3-
860209 809 0.1+ O0.1- 860217 809 0.4+ 0. 3- 910709 801 0.5+ 0.1+
860210 809 0.1+ 0.8+ 860217 809 0.5+ O0.3- 910709 801 0.4+ 0.1+
860210 809 0.3+ 0.8+ 881016 400 0.3- 0.6+ 910710 801 0.2+ 0.2+
860210 809 0.4+ 0.9+ 881016 400 0.5- O0.6- 910710 801 0.4+ 0.0
860211 809 O0.7- 0.1+ 881016 400 (2.5- 1.2-) 910806 801 O0.3- 0.3+
860211 809 0.3- O0.1- 881016 400 (2.6- 1.2+) 910806 801 0.2- 0.2+
860211 809 0.3- 0.1+ 881016 400 (1.2- 2.5-) 910808 801 0.7- O. 8-
860212 809 0.1+ 0.3+ 881016 400 0.8- 1.9+ 910808 801 0.4- 0.1+
860212 809 0.5+ 0.3+ 881018 400 0.1+ 0.5+

(4939)* 1986 QL1 = 1984 BZ

Di scovered 1986 Aug. 27 by H Debehogne at the European Southern
Observatory.
ld. S. Nakano (MPC 12133)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 0.69471 (1950. 0) P Q
n 0. 24535060 Peri . 94. 19285 -0.23083480 -0.97287754
a 2.5270353 Node 9.19474 +0. 85130982 -0. 20940066
e 0. 1583932 I ncl . 5.38143 +0. 47115485 -0.09828861
P 4.02 H 13.2 G 0.15
Resi dual s i n seconds of arc
840129 704 0.8- 1.3+ 860904 809 1.6- 0.0 860913 809 1.7+ 0. 8-
840129 704 0.5+ 1.9+ 860904 809 1.5- O0.1- 871222 801 0.1- 1.4+
840130 704 0.7+ 0. 3- 860904 809 1.4- O0.1- 880116 877 (3.4+ 2.0-)
840201 704 (0.5+ 4.7+) 860905 809 0.5- 0.3+ 880116 877 0.7- 1.8-
840203 704 0.3+ 0.5+ 860905 809 0.6- 0.5+ 880123 801 0.0 0.1-
860827 809 0.1- 0. 3- 860905 809 0.6- 0.3+ 880124 877 2.3+ 1.0- Y
860827 809 0.1- 0. 3- 860907 809 0.5- 0.2+ 880124 877 0.8- 1.5- Y
860827 809 0.1+ 0. 3- 860907 809 0.5- 0.3+ 880124 877 0.8- 1.5- Y
860828 809 0.6- 0.3+ 860907 809 0.7- 0.7+ 880219 801 1.5- 1.5+
860828 809 0.5- 0.3+ 860909 809 0.3+ 0.6+ 880222 801 1.1+ 0.6+
860828 809 0.3- 0.2+ 860909 809 0.4+ 0.5+ 900827 675 0.4+ 0.1-
860901 809 0.3- 0.7+ 860909 809 0.6+ 0.6+ 900827 675 1.2+ O0.4-
860901 809 0.5- 0.6+ 860911 809 1.3+ 0.5+ 900917 675 0.6- O0.6-
860901 809 0.4- 0.5+ 860911 809 1.3+ 0.6+ 900917 675 0.9+ 1.3-
860902 809 0.8- O0.1- 860911 809 1.5+ 0.5+ 900920 675 0.5- 1.7-
860902 809 0.5- 0. 2- 860913 809 1.7+ O0.4- 900920 675 0.3- 0.2+
860902 809 0.4- 0. 3- 860913 809 1.8+ O0.7-
(4940)* 1986 QY4 = 1954 XF = 1975 RQL = 1977 BO = 1981 TM2 = 1981 WB3

= 1983 CD1

Di scover ed 1956 Aug. 18 by L. G Karachkina at the Crinean Astrophysica
Observatory.
Id. S. Nakano (MPC 14788)
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Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 321.11039 (1950. 0) P Q
n 0. 18078569 Peri. 267.39409 +0. 89943844 -0. 43564383
a 3. 0976096 Node 118. 43016 +0. 41511996 +0. 82652086
e 0. 1816608 I ncl . 2.28093 +0. 13669644 +0. 35647963
P 5.45 H 11. 8 G 0. 15
Resi dual s in seconds of arc
541201 024 0.5+ 1.8+ 830211 688 (4.8+ 0.5-) 861006 095 1.1-
750905 095 0.1+ 1.1- 830214 381 0.7- 0.1+ 910711 801 0.4+
770120 095 0.9- 0.4+ 830219 688 0.4+ 1.1- 910711 801 O. 3+
780315 675 1. 2- 1.3+ 830219 688 1.9+ 0.3+ 910712 801 0.2+
780316 675 0.9- 0.9+ 860818 095 0.3- 0. 2- 910712 801 0.5+
811004 095 1.2+ 1.1- 860830 095 (4.4+ 1.8+) 910806 801 O. 3-
811124 033 0.4- O0.7- 860907 095 2.4+ 0.2+ 910806 801 O. 4-
811124 033 1.0- O0.09- 860909 095 2.2- 2.7+ 910808 801 0. 2-
830211 688 1.4+ 0. 8- 860929 095 0.5+ 0. 2- 910808 801 O. 1-

. 6+
.2+
.3+
.4+
.4+

. 2-
. 4-
. 3-

(4941)* 1986 UA = 1969 TR5 = 1975 W
Di scovered 1986 Cct. 25 by K Suzuki and T. Urata at Toyota.
Id. T. Uata (MPC 11351)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Ur at a

M 331. 37391 (1950. 0) P Q

n 0.17451077 Peri . 259. 61961 +0. 87036897 -0.49176604

a 3.1714258 Node 129. 83229 +0. 46352229 +0. 80115145

e 0. 1930556 I ncl . 1. 86413 +0. 16614734 +0. 34106087

P 5.65 H 12 1 G 0. 15

Resi dual s in seconds of arc

691015 095 1.1- 3.2- 861030 883 1.4- 1.5- 910716 801 0. 9-
691017 095 2.0+ 0.8+ 861031 399 0.3+ 0. 8- 910717 675 1.2+
751102 095 0.0 0. 3+ 861106 688 ( 1.4+ 2.5+) 910717 675 0.2+
751201 095 (1.2+ 6.6-) 861106 688 1.4+ 1.8+ 910805 675 0. 4-
861004 095 0.8- 0. 8- 861204 688 0.3+ 1.1+ 910805 675 0.0

861007 095 1.2+ O0.5- 861204 688 0.6- 1.2+ 910806 801 O.1-
861012 095 (0.3+ 3.1-) 910712 675 0.2+ 0.4+ 910806 801 O. 4-
861025 881 0.3+ 1.0- 910712 675 0.0 0.4+ 910808 801 0. 2-
861025 881 0.9+ 1.0+ 910714 675 0.2+ O0.6- 910808 801 0.6+
861030 881 0.8- O0.1- 910714 675 0.1+ 0.5+ 910808 675 0.0

861030 399 1.5+ 1.9+ 910715 801 O0.5- O0.1- 910808 675 0.2+
861030 881 1.1- O.6- 910715 801 0.2- 0.1+

861030 883 2.0- 0.3+ 910716 801 O0.5- 0.1+

COOOOO00O00ORO

(4942)* 1987 DU6 = 1955 M5 = 1971 GE = 1990 CB

Di scover ed 1987 Feb. 24 by H Debehogne at the European Southern
Observatory.
Id. S. Nakano (MPC 16025)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano

M 53.11988 (1950. 0) P Q

n 0. 30172576 Peri . 11. 03120 +0. 32026742 +0. 94500913
a 2.2015461 Node 277. 67354 -0.87412162 +0. 26784646
e 0. 1362019 I ncl . 3. 83190 -0. 36515772 +0. 18765934
P 3. 27 H 13. 3 G 0.15

Resi dual s in seconds of arc

550623 076 0.7+ 1.09- 870226 809 0.6- O0.6- 870302 809 0.4+
710402 805 0.4- 1.4+ 870228 809 0.8- 0.7+ 870302 809 0.5+
870224 809 (0.6- 2.5-) 870228 809 0.6- 0.3+ 870302 809 0.8+
870224 809 (1.0- 2.3-) 870228 809 0.1+ 0.4+ 870303 809 0.8+
870224 809 (0.9- 2.2- 870301 809 0.2- 0.4+ 870303 809 0.3+
870226 809 1.2- O0.7- 870301 809 0.1- 0.4+ 870303 809 0.4+
870226 809 0.9- O0.7- 870301 809 0.1- 0.5+ 870304 809 0.1+

cooorkkkE
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870304 809 0.5+ O0.4- 870310 809 0.1+ O0.9- 900216 402 (3.4+ 0.3+4)
870304 809 0.7+ O0.3- 870310 809 0.5+ 1.0- 910711 801 0.4- 0.2+
870305 809 0.1- O0.5- 900201 402 0.3- 1.9+ 910711 801 0.4- 0.4+
870305 809 0.0 O0.4- 900201 402 (2.7+ 2.6+) 910712 801 0.4- 0.0
870305 809 0.0 O0.6- 900202 402 0.3- 1.4- 910712 801 0.2- 0.1+
870308 809 0.2- 0.1+ 900202 402 1.8- 0.1+ 910806 801 0.2+ 0.6+
870308 809 0.0 0. 3- 900216 402 0.2+ 0.6+ 910806 801 0.2+ 0.6+
870308 809 0.4+ O0.1- 900216 402 1.7+ 1.0+ 910807 801 0.1+ 0.4+
870310 809 0.3+ 0.9- 900216 402 (4.5+ 2.2+) 910807 801 0.1+ 0.4+
(4943)* 1987 OQ = 1979 XR1

Di scovered 1987 July 27 by EE W El st at Haute Provence.

Id. S. Nakano (MPC 12322)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano

M 325. 41351 (1950. 0) P Q

n 0.22871286 Peri. 134.85034 +0. 94805648 -0. 26106435

a 2.6481484 Node 241. 08301 +0. 20013727 +0. 93363774

e 0.1771731 I ncl . 11. 98420 +0. 24725287 +0. 24528752

P 4.31 H 13.2 G 0.15

Resi dual s in seconds of arc

791214 095 0.5- 1.2- 870821 809 0.8+ 0.1+ 890207 809 0.3- 1.2-
791218 095 0.3- 1.5- 870821 809 1.0+ 0.1+ 890207 809 0.2+ 0.9-
870727 511 (5.7- 4.2-) 870822 033 0.8- 0.4- 890207 809 0.6- 1.2-
870727 511 (4.9- 0.1+) 870822 033 0.5- 0. 3- 910614 801 0.2- O0.4-
870819 809 0.1- 1.1- 870826 809 2.1+ 0.4+ 910614 801 0.3+ 1.3-
870819 809 0.2- 0.5- 870826 809 0.8+ 0.9+ 910615 801 0.5+ O0.4-
870819 809 0.3- 0.1+ 870918 071 0.7- 1.9+ 910615 801 0.4+ O0.09-
870820 809 0.2- 0.4- 870918 071 (1.0- 5.1-) 910709 801 0.0 1.5-
870820 809 0.1- O0.6- 890205 809 0.8- 0.7- 910709 801 0.6- 2.1-
870820 809 0.7- 0.5- 890205 809 0.3+ O0.6-

870821 809 0.5+ 0. 3- 890205 809 0.1- O0.8-

(4944)* 1987 RP3 = 1978 VK13 = 1985 DP2

Di scovered 1987 Sept. 2 by L. |I. Chernykh at the Crinean Astrophysical

Observatory.
ld. B. G Marsden (MPC 15248)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Mar sden
M 332. 31723 (1950. 0) P Q
n 0. 21682795 Peri . 83. 03669 +0. 99619767 -0. 04019178
a 2.7440533 Node 279. 24568 +0. 00515692 +0. 91287665
e 0.0654577 I ncl . 4.49168 +0. 08696896 +0. 40625219
P 4.55 H 12. 8 G 0. 15
Residual s in seconds of arc
781101 095 0.7+ 1.7- 870917 095 (3.2- 4.7-) 910710 801 0.3- 0.1+
850224 675 (3.5- 0.3-) 870926 095 0.3- O0.8- 910806 801 0.4+ O0.6-
850224 675 0.2+ 1.3- 871023 095 1.0+ 0.1+ 910806 801 0.8+ O0.4-
850227 675 1.7- 0. 3- 910709 801 0.5- O0.5- 910808 801 0.5+ 0. 2-
850227 675 0.2+ 1.4- 910709 801 0.4- O0.3- 910808 801 0.5+ 0.1+
870902 095 0.3- 0.5+ 910710 801 0.5- 0. 3-
(4945)* 1987 SJ = 1954 UX = 1958 RP = 1979 WF3 = 1979 Y6
Di scovered 1987 Sept. 18 by K Suzuki and T. Urata at Toyota.
Id. T. Kobayashi (MPC 12455), S. Nakano (ibid.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 24.80685 (1950. 0) P Q
n 0. 23862631 Peri. 137.56053 +0. 87497537 +0. 48375368
a 2.5742882 Node 193. 54998 -0.46396758 +0. 82593984
e 0.3148524 I ncl . 4.89986 -0.13839141 +0. 28949225
P 4.13 H 12.9 G 0.15
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Resi dual s in seconds of arc

541022 760 0.9+ 0. 6- 871001 881
541022 760 1.2- 1.7- 871001 881
580910 690 (7.5- 0.5+)Y 871002 881
580910 690 2.6+ 1. 3- 871002 881
580911 690 0.5- 2.5- 871013 881
791116 095 0.1+ 0.6+ 871013 881
791223 095 0.1+ 0.7+ 871018 881
870903 095 0.9- 0.0 871018 881
870917 095 0.8+ 1.0- 871022 881
870918 881 2.0- 0.9+ 871022 881
870918 881 0.5- 0.9+ 871023 095
870921 071 (4.5- 0.8-) 910708 385
870921 071 (4.2- 0.2+) 910708 385
870923 095 0.8+ 1.7- 910709 801
870926 688 1.0+ 0.8+ 910709 801
870926 688 0.4+ 0.7+ 910710 801
870928 881 0.9+ 0.0 910710 801
870928 881 0.5+ 0.5+ 910712 675
(4946)* 1988 BW

Di scovered 1988 Jan. 21 by C S
Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 328. 75320 (1950. 0)
n 0. 08123131 Peri. 201.84166
a 5.2802408 Node 58. 37783
e 0. 0488643 I ncl . 21. 89163
P 12.13 H 9.9
Resi dual s i n seconds of arc
880121 675 1.4+ O.6- 900327 675
880123 675 0.2- 0.8+ 900331 675
880124 675 0.2+ 0.9+ 900401 675
880216 675 0.0 0. 3+ 910312 675
880217 675 0.3+ O0.6- 910312 675
880220 675 1.5- O0.1- 910321 801
880317 675 0.4- 0.4+ 910413 801
880318 675 0.1+ O0.5- 910413 801
900221 675 2.1- 1.9- 910414 675
900224 675 1.6- 1.7- 910414 675
(4947)* 1988 TJ1

Di scovered 1988 Cct. 12 by C. S
Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 328. 10615 (1950. 0)
n 0. 61487330 Peri. 192.68787
a 1. 3696585 Node 214. 85666
e 0. 1681036 I ncl . 15. 65371
P 1.60 H 18.5
Resi dual s in seconds of arc
801208 413 0.7- 1.4- 881104 675
801211 413 0.2+ 0.09- 881106 675
881012 675 0.0 0. 5+ 890118 675
881012 675 2.0+ 1.7- 890118 675
881013 675 0.3- 0.6+ 890118 675
881103 413 0.3- 0.0 910511 801
881103 413 (2.0- 5.5+) 910511 691

.3+
. 0+
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. 3-
A4+
. 0+
1+
L2+
. O+
. 8+
. 8+
e
L+
. 6+

COOOOONWOOOOORO000
Ul
+
OO00O0O0ORROOROOROORO

Shoenmaker at
5
P
-0.19271866
-0. 83600498

-0.51376570
0.15

6+
2+
6+
5-

6-

.4+
.4+
.0+
3-

2+

.9+
.3+
1+
6-
4-
1+
. 0+
.0+
7-
7-

PORPPROORORO O
ORRRPRPRROOOR

Shoenmaker at
5
P
+0. 67967283
+0. 69433405
+0. 23652710

G 0.15

0.0 0.9+
0.7- O0.6-
0.6- 0.4+
0.2- O0.3-
0.2- 0.7-
1.2+ 0.3+
0.7+ 1.5-

1991 SEPT

910712 675 0. 3-
910716 675 1.1-
910716 675 0. 9-
910718 675 0. 7-
910718 675 0. 7-
910718 675 0. 2-
910718 675 0. 7-
910803 881 0. 3-
910803 881 0.0
910803 885 0.1+
910803 885 0. 8+
910806 801 0.0
910806 801 0.1+
910811 801 0. 3+
910811 801 0.4+
910831 881 0. 1-
910831 881 O. 4-
Pal omar .

Bar dwel |

Q

+0. 92847075

+0. 01404922

-0.37113971
910416 675 0.6+
910416 675 0.2+
910513 801 O. 3-
910513 801 O. 3-
910514 801 0. 2-
910514 801 O. 5-
910514 675 2.4+
910514 675 1.0-
910515 675 O. 8-
910515 675 0. 7-
Pal omar .

Mar sden

Q

-0.71712202

+0. 69678051

+0. 01526219
910511 691 0.6+
910512 691 1.1-
910513 691 0. 9-
910513 691 0. 7-
910513 691 0. 7-
910516 801 0.3+
910516 801 O. 1-

N
w

CrRrOOOOO0O0OOONORNEO

COo0o0oor

. 4-

. 8+
. 8+
. 8+
. 8+
. 6+

. 9-
. 9-
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1972 VM = 1980 BW2

M Kizawa and T. Urata at the Oohira

(4948)* 1988 VF1 = 1959 RO = 1972 TH4 =

Di scovered 1988 Nov. 3 by W Kakei,
Station of the N hondaira Cbservatory.
Id. S. Nakano (MPC 14026)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 13.84992 (1950. 0) P Q
n 0. 30856736 Peri. 124.24301 +0. 98259598 -0.17908870
a 2.1688827 Node 246. 11729 +0. 14769601 +0. 91425113
e 0.1933391 I ncl . 3.09190 +0. 11265450 +0. 36341727
P 3.19 H 13.9 G 0.15
Residual s in seconds of arc
590909 760 (1.5- 3.7-) 881107 385 (2.8- 3.2-) 881203 372 0.3+ 2.3+
590909 760 0.3- 0.7+ 881110 385 (5.8- 2.0-) 881203 372 1.4+ 0.9+
590911 760 0.2+ 0.2+ 881110 385 (3.7- 1.9-) 881208 385 0.3- 1.4-
590911 760 0.6+ 1.1- 881111 888 0.3- 0. 8- 881208 385 (4.0- 1.8-)
721005 095 1.1- 1.1+ 881111 888 0.7+ O0.5- 910711 801 0.0 0.2+
721108 095 (1.0- 6.3-) 881113 385 0.6+ 0.8+ 910711 801 0.1+ 0.5+
800124 095 0.4- 0.7- 881113 385 (3.6+ 1.5-) 910713 801 0.4- 0.0
881103 385 (0.1- 4.7-) 881113 385 0.9- 2.2- 910806 801 0.0 0.1+
881103 385 0.5+ 1.2- 881118 372 0.7- 1.0- 910806 801 0.0 0.0
881106 385 0.4+ 0.3+ 881118 372 1.0- 1.6+ 910807 675 0.4+ 1.3-
881106 385 (0.4- 7.7-) 881127 385 0.5+ 0. 1- 910808 675 0.5- 0.4-
881107 385 (4.6- 4.0-) 881127 385 0.8+ 0.2+ 910812 801 0.1+ 0.3+
881107 385 (4.6- 4.0-) 881201 888 0.2- 0.1+ 910812 801 0.1- 0.2+
881107 385 (2.8- 3.2-) 881201 888 0.9- 0.5+
(4949)* 1988 WE = 1978 YE = 1981 RL5 = 1981 SV6

Di scovered 1988 Nov. 29 by T. Kojima at the YGCO Chiyoda station.
ld. H Kaneda (MPC 16698) N. S Chernykh (d, ibid.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600. Kaneda
M 338. 95935 (1950. 0) P Q
n 0. 28775401 Peri. 274.78405 +0. 91662345 -0.39173155
a 2.2722448 Node 108. 29562 +0. 39190497 +0. 84130596
e 0.1686162 I ncl . 4.81366 +0. 07881589 +0. 37249251
P 3.43 H 13.6 G 0.15
Resi dual s in seconds of arc
781223 330 1.3- O0.2- 881210 897 1.1+ 1.3+ 910806 801 0.0 O0.1-
781229 330 1.3+ 1.3- 881210 897 0.1- 0.5+ 910806 801 0.2+ 0.0
810908 095 0.9+ 1.4- 910709 801 0.3+ 0.1+ 910807 801 0.0 0.1-
810928 095 0.5- 0.4+ 910709 801 0.3+ 0.2+ 910807 801 0.1+ O0.1-
881129 897 0.3- 1.8+ 910710 801 0.2+ 0. 3- 910812 801 0.0 0. 4-
881129 897 (0.3- 3.8+) 910710 801 0.5- 1.5+ 910812 801 0.1+ O.3-
881201 897 1.2- 1.0- 910716 801 0.2- 0.0
881201 897 0.1- O0.8- 910716 801 0.5- 0.0
(4950)* 1988 XO1

Di scovered 1988 Dec. 7 by E. F. Helin at Pal omar
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5 WIlians
M 242. 46567 (1950. 0) P Q
n 0.21634442 Peri. 249.67851 +0. 18755719 -0. 98154766
a 2.7481404 Node 189. 73812 +0. 96316654 +0. 19121721
e 0.1820865 I ncl. 12. 71722 +0. 19269797 -0.00040318
P 4.56 H 11.3 G 0.15
Resi dual s in seconds of arc
881207 675 (1.2- 3.6-) 890207 675 0.5- 0. 3- 900519 675 0.8- 0.2+
881208 675 0.1+ 0.3+ 900425 675 0.7+ O0.5- 900519 675 0.2- 0.0
890103 675 1.0+ O.8- 900425 675 0.8+ 0.1+ 900522 675 (4.5- 2.2-)
890103 675 0.8- 1.7+ 900428 675 0.6- 0.0 900522 675 0.3+ 1.2+
890207 675 0.0 0.9- 900428 675 0.1- O0.6- 910708 675 1.1- 0.3+
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910708
910709
910709
910710

(4951)

675
801
801
801

* 1990 BM = 1989 WE3 = 1931 UQ = 1985 ON6 = 1985 RH5

18 797

0.2+
0. 3-
0.1-
0.6+

0
0
0
1

e

1+
1+
L2+

910710
910710
910710
910806

801
675
675
801

0. 5+
1.1+
1.0+
0. 5-

0.
0.
0.
0.

6+
1-
7-
2.

910811
910811

1991 SEPT. 23

801 1.0- O.3-
801 0.6- O0.3-

Di scovered 1990 Jan. 21 by Y. Mzuno and T. Furuta at Kani.
ld. S. Nakano (MPC 16239)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 226. 97539 (1950. 0) P Q
n 0. 29068422 Peri. 339.41474 +0. 16993037 -0.97700628
a 2.2569490 Node 100. 62824 +0. 92143458 +0. 11119685
e 0.1663686 I ncl . 7.52856 +0. 34940233 +0. 18191755
P 3.39 H 13.3 G 0.15
Residual s in seconds of arc
311017 690 2.6+ O0.9- 900117 403 2.6- 1.9+ Y 900201 403 0.5- 1.4-
311018 690 2.0- O.5- 900121 403 (3.6+ 6.9-)Y 910513 801 0.2+ O0.8-
850824 095 0.3- 1.6- 900121 403 (1.5+ 3.3-)Y 910513 801 1.2+ 0.6+
850911 095 0.4+ 0.4+ 900123 403 0.4- 1.7- 910611 801 0.3+ O0.6-
891129 033 0.1+ 1.5+ 900123 403 0.2+ 1.4- 910611 801 0.4- O0.2-
891129 033 1.0+ 1.6+ 900126 403 1.2+ O0.09- 910614 801 0.4- 0.1+
891202 033 1.0+ 1.6+ 900126 403 0.9+ 2.6- 910614 801 0.5- 0.1-
900117 403 (3.2- 1.0+4)Y 900201 403 0.3- 1.2+
(4952)* 1990 FCl = 1975 TL6 = 1989 AR9 = 1989 CX7

Di scovered 1990 Mar. 26 by A Sugie at the Dynic Astronom cal
Observatory.
Id. S. Nakano (MPC 16437)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 75.03521 (1950. 0) P Q
n 0.17484868 Peri. 103.76942 -0. 66639693 +0. 70283481
a 3.1673385 Node 121. 60255 -0. 74546667 -0.62182230
e 0.0980109 I ncl . 16. 99016 -0. 01394897 - 0. 34548554
P 5.64 H 11.5 G 0.15
Residual s in seconds of arc
751001 808 0.9+ O0.5- 890202 033 0.5- 0.2- 900526 413 0.3- 1.7+
751002 808 0.9- 2.3- 900326 402 0.1- 0. 3- 910614 293 2.5- 1.2-
751002 808 (0.6- 4.1-) 900326 402 0.5+ 0.1+ 910614 293 2.4- 1.1-
751004 808 0.7+ 0.5+ 900402 402 1.2+ 0.8+ 910709 801 1.5+ O.1-
751004 808 0.2- 0.1+ 900402 402 0.4- 1.6- 910709 801 1.4+ O0.4-
890109 033 0.8+ 1.0- 900424 402 1.7- 0.7- 910710 801 1.3+ 0.2+
890109 033 1.2+ O0.8- 900424 402 0.1+ 0.2+ 910710 801 0.2+ 0.1+
890201 033 1.0- 1.1- 900526 413 0.0 1.8-
(4953)* 1990 MJ

Di scovered 1990 June 23 by R H MNaught at Siding Spring.
ld. R H MNaught (1974, 1976, 1978, 1987, 1988 obs.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5 Mar sden
M 314. 93204 (1950. 0) P Q
n 0.47747786 Peri . 77.36315 -0. 81969725 - 0. 40648536
a 1.6211899 Node 77.44875 +0. 21252932 -0. 87009375
e 0.6572021 I ncl. 24. 42157 +0. 53190949 -0.27875889
P 2.06 H 14.3 G 0.15
Residual s in seconds of arc
740721 413 1.5- 1.4- 760820 413 1.3+ 1.0+ 871126 413 0.8- 0. 8-
740723 413 1.6- O0.7- 780810 413 1.7+ 2.2+ 871126 413 1.6- 0.7+
740723 413 1.0- 1.2- 871126 413 1.9+ 1.1- 871127 413 0.4+ 1.0+
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880712 413 2.2+
880712 413 3.1+

900623
(4954) *

413

1990 SQ
Di scovered 1990 Sept.
Id. R H MNaught (1975,

1.

7-

0
0
0

. 1-
.4+
. 8-

1991 SEPT. 23

900623 413 0.2- 1.0+
900629 413 1.4- O0.7-
900629 413 (3.9- 0.9-)

900725 413 1.0-
900725 413 0. 1-

23 by B. Roman at Pal omar
1978, 1980, 1987, 1989 obs.)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 WIIlians

M 131. 23268 (1950. 0) P Q

n 0. 34820559 Peri . 51. 93801 +0. 64013354 -0.76820393

a 2.0009929 Node 358. 17362 +0. 57639194 +0. 48846900

e 0. 4485286 I ncl . 17. 49290 +0. 50793837 +0. 41383664

P 2.83 H 12.5 G 0.15

Resi dual s in seconds of arc

750607 413 0.1- 0.3+ 901020 801 0.3+ 1.7+ 901211 046 0.9+
750607 413 0.3- 0.1- 901021 675 0.2+ 0. 2- 901211 046 1.3+
780527 413 0.6+ 0. 2- 901021 675 0.2+ 0.1+ 901212 568 1. 1-
800221 413 0.5- 0.0 901022 589 1.8- 0.9- 901214 056 1. 6-
800221 413 0.2- 0.1+ 901022 589 0.8- 1.9- 901214 056 (5. 8-
870717 413 0.9+ 0.4+ 901022 589 (0.8+ 4.0-) 901214 801 0.1+
870717 413 0.6+ 0.2+ 901023 675 0.2- 1.3- 901214 801 0.1+
890329 413 1.9- O0.5- 901023 675 0.4+ 0.7- 901215 675 0.8+
900915 675 0.4- 1.2+ 901105 479 (2.5+ 6.5+) 901215 675 0.9+
900915 675 0.2- 1.6+ 901105 479 (2.0+ 3.1+ 901217 056 (3.0-
900923 675 (4.3+ 0.9+) 901107 479 0.1- 1.8- 901217 056 (0.5+
900923 675 (0.7+ 2.2+) 901107 479 0.8- 1.0- 901218 675 0.0

900925 675 0.1- O0.5- 901107 589 0.3- 0.2- 901218 675 0. 5-
900925 675 0.6- 1.1+ 901107 589 0.2+ 0. 8- 901220 595 1. 5-
900926 675 0.5+ O0.4- 901107 589 0.1+ 0.1+ 901220 595 (0. 6-
900926 675 1.5+ 1.2- 901108 589 0.7+ 0.7+ 901220 595 (3. 4-
900927 657 1.2+ O0.6- 901108 589 0.9+ 0.7+ 901220 801 0.2+
900927 657 1.2+ 0.2+ 901108 589 0.7+ 1.2+ 901220 801 O. 1-
900927 385 (2.4- 3.4+) 901109 589 1.0- 1.1- 910104 591 (8. 5-
900927 385 1.5- O0.1- 901109 589 0.7+ 1.0- 910104 591 (8. 5-
900930 657 0.9- 0.3+ 901109 589 0.5+ 1.2- 910111 675 0. 4-
901006 657 0.9- 1.4- 901112 091 0.3+ 1.5+ 910111 675 0. 4-
901008 385 (0.6- 2.2-) 901112 091 0.2+ O0.2- 910114 046 1. 8-
901008 385 (0.3- 2.9-) 901113 589 1.1- 1.0- 910114 046 1.0+
901010 413 0.8+ 0.1- 901113 589 0.9+ 0.5- 910115 675 0. 4+
901014 675 1.6+ 0.5+ 901113 589 0.7+ 1.5- 910115 675 0.2+
901014 568 0.9- 0.1+ 901114 801 0.4+ 0.5+ 910115 595 (8. 7+
901015 801 O0.3- 0.9+ 901114 801 0.3+ 0.5+ 910115 595 (2. 3+
901015 801 0.3- 0.7+ 901114 479 0.1+ 2.0+ 910116 591 (4.5-
901015 568 0.9- 0.9+ 901114 479 (3.4+ 1.9+ 910116 591 (4.5-
901015 589 1.1- 0.0 901115 801 0.5- 0.0 910117 046 1.4+
901015 589 0.5- 1.3- 901115 801 0.6- 0.0 910117 046 0.9+
901015 589 0.6+ 1.6- 901116 479 0.3+ 1.0+ 910117 591 0. 1-
901015 589 0.5+ O0.7- 901116 479 0.1+ 0.6+ 910117 591 0.0

901015 589 0.8+ 1.3- 901118 675 0.7+ 0.0 910118 801 0.0

901015 589 0.9+ 1.9- 901118 675 0.1+ 0.0 910118 801 0.1+
901016 801 O0.3- 0.8+ 901206 046 0.8+ 1.4- 910118 591 (4. 6-
901016 801 O0.3- 0.9+ 901206 046 1.3+ 1.6- 910118 591 (4. 6-
901016 012 0.5- 1.6- 901207 657 0.1- 0. 8- 910119 046 (2. 3+
901016 012 1.2- O.6- 901207 657 0.7+ O0.5- 910119 046 1.3+
901017 675 0.0 1.9+ 901207 046 0.6+ 0.0 910120 046 0.9+
901017 675 0.1- 1.8+ 901207 046 0.1+ 1.8- 910120 046 0.2+
901017 801 0.1- 1.3+ 901208 046 0.5+ 0.2+ 910121 595 (6. 1+
901017 801 0.2- 1.2+ 901208 046 0.4+ 0.3+ 910121 595 (1.6+
901020 801 0.3+ 1.7+ 901211 568 0.2- 0.5+ 910122 595 (0. 3-

0.
0.

WWNOOOORRPOORRPOORRPAUNIOOROOORRODOONROONOOOOOOOORO

1+
0
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910122 595 (0.5- 2.4-) 910214 595 0.3- 1.5+ 910408 595 1.2- 1.
910123 595 (3.5+ 0.5-) 910214 595 0.6- 0.1+ 910408 595 1.0- O.
910123 595 0.4- 1.1+ 910214 595 1.7- 1.0+ 910409 675 0.8+ 1.
910124 595 (4.8- 3.3-) 910214 595 1.3+ 0.7+ 910409 675 0.6- O.
910125 595 0.3- 0. 8- 910217 046 0.1+ 0.3+ 910409 595 1.7- O.
910125 595 1.0- O0.5- 910217 046 0.5+ 1.1+ 910413 675 0.1- O.
910128 595 1.2- 1.0+ 910218 046 0.5- 1.1+ 910413 675 0.4+ O.
910131 595 1.4- 0.3+ 910218 046 0.0 0.2+ 910419 801 0.3- O.
910201 595 0.5+ O0.6- 910313 801 0.2- O0.1- 910419 801 0.0 0.
910201 595 1.4+ 0.5+ 910313 801 0.2- O0.1- 910509 675 1.1- O.
910202 046 1.2+ O0.1- 910314 595 1.4- 1.5- 910509 675 (0.6- 3.
910202 046 1.4+ 0. 3- 910317 801 0.1- O0.3- 910511 801 0.4+ 1.
910210 801 0.6- 0.5+ 910317 801 0.2- 0.4- 910511 801 0.4- O.
910210 801 O0.5- 0.6+ 910320 801 0.1- O0.7- 910513 801 0.1+ O.
910213 801 0.1+ 0.1+ 910320 801 0.5- O0.8- 910513 801 0.1- O.
910213 801 0.0 0.2+ 910406 413 0.0 1. 2- 910618 568 0.1- 1.
(4955)* 1990 SF2 = 1990 WB = 1987 BQ

Di scovered 1990 Sept. 17 by H E. Holt at Pal omar.

Id. H Kaneda (MPC 17640)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Kaneda

M 109. 24353 (1950. 0) P Q

n 0.17662120 Peri. 241.03786 +0. 86824691 +0. 47894933

a 3.1461118 Node 90. 07911 - 0. 39809141 +0. 82824852

e 0. 1390885 I ncl . 7.43727 -0.29609211 +0. 29088129

P 5.58 H 11.0 G 0.15

Residual s in seconds of arc

840802 413 0.0 0. 3- 851216 413 0.4+ 0.2+ 900917 675 0.4- 1.
840802 413 0.7- 1.4- 851217 413 0.7- 1.0+ 900917 675 0.0 0.
841113 413 0.8+ 0.4- 870131 046 0.8+ 2.1- 900919 675 0.9+ 1.
841114 413 0.6- 0.7+ 870131 046 1.5- 1.0- 900919 675 0.1- 2.
841115 413 1.6+ O0.6- 870201 046 1.4- 1.0- 901119 413 0.2- O.
841116 413 0.0 0.7+ 870202 046 (2.8+ 6.8-) 901119 413 0.6+ 1.
851204 413 1.1- 0.7- 870202 046 (0.9+ 4.7-) 901121 413 0.5- 1.
851212 413 0.4- 0.1- 870203 046 1.7+ 0.2+ 901125 413 0.3- 2.
851212 413 1.2+ O0.5- 870203 046 0.0 0.7+ 901205 413 0.3+ 1.
(4956)* 1990 VGL = 1991 AH = 1982 SG

Di scovered 1990 Nov. 12 by R H MNaught at Siding Spring.
Id. R H MNaught (d, MPC 17827; 1978, 1984, 1988 obs.), G V. WIIlians
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5 WIlians

M 138. 51382 (1950. 0) P Q
n 0. 25746980 Peri. 201.33462 +0.97812811 -0.19224021
a 2.4471008 Node 168. 82454 +0. 19238282 +0. 98130206
e 0.2014174 I ncl . 24.19380 -0.07908377 +0. 00948496
P 3.83 H 13. 4 G 0.15
Resi dual s i n seconds of arc
781121 413 2.3+ 2.0- 840306 413 0.0 1.1- 901119 413 0.0 1
781122 413 0.7+ O0.7- 840306 413 1.0+ 1. 8- 901126 413 1.6+ O
781123 413 0.3- 1.9- 840518 413 2.4- 1.2- 910108 413 0.7- O
781124 413 1.5- 0.5+ 880218 413 1.6+ O.6- 910109 413 0.5+ 1
781125 413 0.8- 0. 3- 880218 413 0.4- 0. 1- 910117 413 0.3- O
781126 413 1.5- 0.1+ 901112 413 0.5- O0.6- 910117 413 0.1- O
820922 688 0.3+ 1.1- 901112 413 1.4- 0.9+
820922 688 (4.5+ 0.7+) 901113 413 0.1+ 0. 2-
(4957)* 1990 XJ

Di scovered 1990 Dec. 15 by E. F. Helin at Pal omar.
ld. R H MNaught (1976, 1982 obs.)

.3+
. 2-
.2+
. 0+
. 6-
. 3-
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Epoch 1991 Dec. 10.0 ET = JDE 2448600.5

M 232. 07495 (1950. 0)

n 0.50319472 Peri . 97. 45840

a 1.5654721 Node 254. 30784

e 0.2190831 I ncl . 35. 00595

P 1. 96 H 15.0 G

Resi dual s in seconds of arc

760311 413 1.7+ 0.4+ 901218 675 O.

760401 413 0.7- 0.0 901218 675 O.

760628 413 0.6- 0.3+ 901218 413 (1.

820710 413 0.2+ 0.7+ 901218 413 1.

820710 413 0.1+ 1.4- 901219 675 O

901215 675 (6.3+ 0.2-) 901219 675 O.

901215 675 1.9+ 1.1+ 901220 801 O.

901216 675 (4.3+ 0.9+4) 901220 801 O.

901216 675 1.1+ O0.7- 910106 413 1

901217 801 0.2+ 0.6+ 910106 413 1

901217 801 0.1+ 1.2- 910108 413 O

(4958)* 1991 NT1l = 1931 AF1l = 1950 TC3
= 1982 YA3 = 1984 F&X

P
+0. 81700070
- 0. 31319589
+0. 48416752

= 1953 JP = 1961 WA = 1980 NG

W I

+0.
+0.
+0.

910113
910113
910115
910115
910120
910120
910210
910210
910212
910318
910318

Di scovered 1991 July 13 by H E. Holt at Pal onar.

Epoch 1991 Dec.

M 235. 40573 (1950. 0)

n 0. 18833690 Peri. 214.02659

a 3.0142489 Node 252. 74254

e 0. 0704602 I ncl . 9. 08806

P 5.23 H 11.5 G
Resi dual s i n seconds of arc

310113 690 (7.1+ 1.4-) 611207 760 O.
310115 690 0.2- 1.6- 611207 760 (2.
310116 690 O0.8- 1.6- 800711 805 1.
501015 760 1.4+ 1.09- 800712 805 O.
501015 760 0O.7- 0.1+ 800712 805 O
501016 760 1.5- 0. 8- 800713 805 O.
530505 078 0.0 0. 5- 800713 805 O.
611130 760 1.3+ 0. 3- 821222 095 O
611130 760 1.9+ O. 8- 840330 095 (1.
611203 760 (0.9- 3.6+) 840404 095 O.
611203 760 2.1- 2.0+ 890308 897 1.
(4959)* 1991 PA1l 1958 TZ = 1966 CB =

Di scover ed 1951

St ati on.

Epoch 1991 Dec.

M 350. 74078

n 0.17637486

a 3. 1490406
e 0. 0139705
P 5.59

Resi dual s i n seconds of arc

581011
581011
660214
660215
660217
680628

760 O.
760 O.
020( 24.
020( 29.
020( 17.
095 (4.

(1950. 0)

Peri. 240.76510

Node 128. 71045

I ncl . 8.97892

H 10. 8 G
2- 0.1- 720313 095( 18.
3- 1.1- 790717 095 O.
9- 7.6+)X 801005 809 O.
0+ 39.5+) X 801005 809 O
9+ 0.1+)X 801013 095 2
7+ 1.2-) 840718 413 O

10. 0 ET = JDE 2448600. 5

1980 TGL = 1980 TS8

1989 FE1

Aug. 15 by A Natori

10. 0 ET = JDE 2448600. 5

. 5+
.4+
.3+

0. 15
6- 0.2+
1+ 1.0-
7+ 2.9-)
5- 0.8+
.2+ 0.0
5- 0.4+
6- 0.6+
6- 0.4+
.2+ 0. 4-
.2+ 0. 3-
.8+ 0. 8-
= 1989 EE8
P
-0. 28180763

+0. 91167850
+0. 29904309

0. 15
8+ 1.0-
7+ 4.2+)
0+ 0.2+
2-  0.1-

L4+ 0.2+
1- 0.5-
5- 0.0

L2+ 1.9+
6- 4.0-)
3- 2.1-
4- 0.0

1968 MC = 1972 EB = 1979 QU13
= 1984 OO = 1985 OD = 1986 VS1

P
+0. 97801180
+0. 19908734
-0. 06210596
0.15

1+ 10.0-)
3- 2.0+
3- 0.2+
.0

. 7-

0
0
0
0. 3+

W |

0.
0.
0.

890308
910713
910713
910719
910719
910805
910805
910809
910809

1991 SEPT.
i ans
Q

16581986
93178118
32293593
675 1.5-
675 0.1-
675 (2. 3-
675 0. 3-
801 O0.6-
801 O0.4-
801 0. 6-
801 O. 3-
801 O0.1-
801 O.2-
801 O0.7-

i ans
Q

94753962
21544123
23612232
897 0.1+
675 0.2+
675 0.4+
675 1. 3-
675 1.4+
675 0.2+
675 0.8+
675 2.1-
675 1.2+

Ur at a
Q

-0.16929677

+0. 93181357

+0. 32103283
840718 413 0.5+
850718 046 (1.7+
850718 046 0.0
850719 046 0. 4+
850719 046 0.9+
850721 046 1.4+

23

L2+

L T+)
.3+
.2+
.4+

. 2-
.3+

POOOOOOORRO

. 0+

COrOOOO0O0o
N
1
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CrOooWwo
o
+



M P. C 18 801 1991 SEPT. 23

850722 046 1.4- O0.6- 890403 675 0.2- 1.4- 910831 885 0.9- 1.1-
861103 010 (1.2- 4.6-) 910815 885 0.6+ 1.7+ 910901 885 1.1- 0.5+
861103 010 (8.4+ 3.4-) 910817 885 0.4+ 0. 2- 910901 885 0.1- 1.3-
861103 010 (2.9+ 4.2-) 910817 885 0.8- 0.1- 910906 885 0.1- O0.1-
890330 675 0.3- 0.7- 910818 885 0.1+ 0.6+ 910906 885 0.2+ 0.8+
890330 675 0.5- 0.2- 910818 885 0.4- 0.7+

890403 675 0.1- O0.7- 910831 885 0.3- 1.4-

(4960)* 4657 P-L = 1976 SD6 = 1976 US11 = 1981 SK6
Di scovered 1960 Sept. 24 by C. J. van Houten and |I. van Houten-
G oenevel d on Pal omar Schm dt plates taken by T. CGehrels.
ld. K Hurukawa (MPC 9301), O Kippes (ibid.), E. Bowell (ibid.), H Qsh
(d, MPC 9063; MPC 14206)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bowel |

M 316. 88926 (1950. 0) P Q

n 0. 18781942 Peri. 272.15529 +0. 84711027 -0.53122669

a 3.0197829 Node 119. 93338 +0. 49383639 +0. 77703401

e 0. 0931750 I ncl . 0. 94061 +0. 19629011 +0. 33766308

P 5.25 H 12.9 G 0.15

Resi dual s in seconds of arc

600924 675 0.8+ 0.9- 601026 675 0.0 1. 2- 910712 675 0.3+ 0.5+
600924 675 0.5- O0.6- 760924 095 0.8+ 0.2+ 910712 675 0.0 1.2+
600926 675 0.8+ 0.2- 761022 381 0.7- 0.5+ 910714 675 1.3- 0.9+
600927 675 0.4- 0.3+ 761022 381 0.0 0.6+ 910805 675 0.5- 0.1-
600928 675 0.6+ 0.1+ 761024 381 O0.7- 0.7+ 910805 675 0.4+ 0.3+
601017 675 0.4+ 0.0 810928 095 0.3- 0.7+ 910807 675 0.9+ 1.1-
601022 675 0.2- 0.2+ 860905 688 (4.8+ 1.0-) 910807 675 0.1- O.8-
601025 675 0.3- 0. 8- 860905 688 0.1- 0.2+

1972 RF = 1987 CE

Id. B. G Marsden (MPC 12312)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P) G een

M 62. 05582 (1950. 0) P Q

n 0. 26249638 Peri. 149.13757 +0. 81572930 +0. 57737749

a 2.4157651 Node 175. 14052 -0.57808542 +0. 81584551

e 0. 2299176 I ncl . 24. 36065 -0.02007380 -0.03211442

P 3.75 H 13.0 G 0.15

Resi dual s in seconds of arc

710324 675 1.1- 1.1- 870919 809 0.4+ O0.5- 870928 809 0.7+ O.6-
710325 675 0.1+ 1.1+ 870919 675 0.0 0. 9- 870929 809 0.0 0. 2-
710325 675 0.2+ 0.0 870919 675 0.8+ 0.0 870929 809 0.1+ 0. 3-
710326 675 0.8+ 0.3+ 870920 675 0.9- 0.6+ 870929 809 0.0 0. 5-
710327 675 0.0 0. 8+ 870922 809 0.4- 0. 3- 870930 809 0.4+ 0.0
720915 675 0.3+ 0.9+ 870922 809 0.1- O.4- 870930 809 0.2+ 0.0
720916 675 0.0 0. 6+ 870922 809 0.2+ 0.0 870930 809 0.2- 0. 2-
720917 675 0.5+ 1.6+ 870922 809 0.4+ 0. 3- 871001 809 0.5- 0.0
720918 675 0.3- 0.5+ 870922 809 0.4+ 0. 4- 871001 809 0.2- 0.0
720919 675 O0.7- 1.2+ 870923 095 (0.8+ 3.1-) 871001 809 0.2- O0.1-
720920 675 0.3+ 1.1+ 870924 809 0.1- O. 8- 871002 809 0.1- 0.2+
870824 675 (3.8- 0.6+) 870924 809 0.0 0.7- 871002 809 0.1- 0.2+
870826 675 (8.3- 2.1+) 870924 809 0.1+ O.4- 871002 809 0.1- 0.2+
870916 095 (1.3+ 7.1-) 870925 809 0.1- O.6- 871002 809 0.7- 0.1+
870917 809 0.0 0. 5+ 870925 809 0.1+ 0. 4- 871002 809 0.6- 0.1+
870917 809 0.0 1.0+ 870925 809 0.2+ O0.6- 871002 809 0.3- 0.2+
870917 809 0.0 0.9+ 870927 809 0.4- 0.1+ 871004 809 0.7- 0.4+
870917 095 (2.5+ 2.7+) 870927 809 0.4- 0. 2- 871004 809 0.8- 0.4+
870918 675 2.1+ 0.4+ 870927 809 0.3- O0.2- 871004 809 0.8- 0.3+
870919 809 0.2+ O0.7- 870928 809 0.4+ O0.09- 871021 657 (2.8- 0.1-)
870919 809 0.3+ O0.5- 870928 809 0.4+ O0.5-



M P. C 18 802 1991 SEPT.
1974 PC = 1991 PF1
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Mar sden
M 26. 44991 (1950. 0) P Q
n 0.29121896 Peri. 212.07531 +0. 95970011 +0. 10598183
a 2. 2541853 Node 139. 19366 -0. 08562178 +0. 99239942
e 0. 2927164 I ncl . 23. 47053 -0. 26766510 +0. 06253996
P 3.38 H 15.0 G 0.15
Resi dual s in seconds of arc
740812 675 0.3+ 0.9+ 740912 675 1.1- 2.0- 910904 413 0.4+
740813 675 0.2+ 0.7+ 910815 675 1.9- 2.3- 910904 413 0.1+
740814 675 0.1+ 0.5+ 910815 675 0.8+ 1.1- 910905 413 0.0
740816 675 0.3+ 0. 3- 910816 675 0.4+ 0.4+
1975 VR5 = 1975 XD4 = 1983 CR4 = 1991 PS7
ld. O Kippes (d, MPC 5973), B. G Marsden, E. Bowell
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P) Mar sden
M 314. 09475 (1950. 0) P Q
n 0. 29774018 Peri. 282.79677 +0. 55423974 -0. 82962901
a 2.2211537 Node 133. 33494 +0. 79504958 +0. 50371482
e 0. 0998932 I ncl . 5.31178 +0. 24640307 +0. 24080508
P 3.31 H 14.0 G 0.15
Resi dual s in seconds of arc
751103 095 2.3- 3.9- 910806 809 0.6- O0.2- 910808 675 0. 7-
751112 095 0.0 0. 1- 910806 809 0.9- 0.6+ 910814 809 0.7+
751203 095 2.0+ 3.9+ 910806 809 1.0- 0.3+ 910814 809 0. 8+
830214 381 0.1+ 0.5+ 910808 675 0.4+ 0.4+ 910814 809 1.0+
1976 SK3 = 1991 QJ
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bowel |
M 31.59322 (1950. 0) P Q
n 0. 18985417 Peri. 284.56341 +0. 47572131 +0. 87850185
a 2.9981679 Node 14. 09429 -0.72160677 +0. 41830176
e 0. 0838763 I ncl . 10. 37623 -0.50296411 +0. 23077725
P 5.19 H 12.2 G 0.15
Resi dual s in seconds of arc
760924 095 1.1- 1.0+ 761026 095 0.5- 0. 8- 910716 675 0.3+
760929 095 1.2+ 1.2- 910713 675 1.0- O0.1- 910716 675 0.4+
761025 095 0.5+ 1.1+ 910713 675 0.2+ 0.1+
1977 RG
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P) G een
M 100. 61252 (1950. 0) P Q
n 0. 21165477 Peri . 83.87449 -0.32786328 +0. 94401325
a 2.7885913 Node 166. 80747 -0.91780734 -0.30908199
e 0.1123470 I ncl . 9. 24596 -0. 22390926 -0. 11535727
P 4. 66 H 13.5 G 0.15
Resi dual s i n seconds of arc
710324 675 2.1- 1.6- 770909 801 2.2- 0.1+ 771016 801 0.5+
710325 675 1.2+ 1.7- 770909 675 0.9- 0.0 771211 801 0.0
710325 675 0.0 0. 1- 770911 801 2.0+ 1.4+ 850322 688 0.2+
710326 675 0.0 0. 4- 770912 801 0.8+ 0. 3- 850322 688 1.9-
770908 801 0.1+ O0.6- 770915 801 1.8+ 1.4- 850425 801 2.5+
770908 675 0.8- 0.2+ 771007 801 1.2- O0.2-
1978 RHO = 1978 RG16 = 1991 PR3

ld. S. Nakano (d, MPC 11142),

B. G WMarsden

23

1.

o000

cowoo

.3+

6+

. 3-
.3+

. 2-

LT+
. 8-

1-



M P. C 18 803
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 47.09141 (1950. 0)
n 0. 30091431 Peri. 152.07590
a 2. 2055065 Node 148. 67654
e 0. 1422184 I ncl . 4.12991
P 3.28 H 15.0 G
Resi dual s in seconds of arc
780902 809 0.5- O0.3- 780910 809 1
780902 809 0.1- O0.5- 910803 809 2.
780902 809 0.3+ 0.2- 910803 809 1
780902 809 0.4- O0.1- 910803 809 1
780902 809 0.1- O.8- 910805 809 2.
780906 809 0.2- 0.8+ 910805 809 2.
1978 RD10 = 1981 EC36
Id. H Kaneda (MPC 15700)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 187. 03173 (1950. 0)
n 0. 19626299 Peri. 223.27656
a 2.9325447 Node 167. 97743
e 0.1113914 I ncl . 2.08419
P 5.02 H 13. 3 G
Resi dual s in seconds of arc
710324 675 0.1+ 0. 3- 780902 809 1.
710325 675 0.7+ 0.9- 780906 809 O.
710325 675 0.6+ 0.1+ 780910 809 O.
710326 675 1.2- 0.3+ 780910 809 O.
710327 675 1.0- O0.1- 810209 413 1
710402 675 1.2+ 1.1- 810213 413 O.
710416 675 1.9+ 0.6+ 810303 413 1.
710416 675 0.4- 1.3+ 810306 413 1.
780902 809 0.2- 0.2- 810307 413 O.
780902 809 0.1+ 0.1+ 810307 413 O.
780902 809 0.0 0. 4- 810311 413 2.
1979 MB4 = 1979 O® = 1980 W5
Id. H Gshi (d, JAM 2064), S. J. Bus
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 228. 84341 (1950. 0)
n 0. 27965217 Peri . 83. 49260
a 2.3159219 Node 161. 14370
e 0.1106802 I ncl . 5.27022
P 3.52 H 15.9 G
Resi dual s in seconds of arc
790623 413 0.9+ 0.0 790724 413 O
790624 413 0.6- 0. 3- 790726 675 O
790625 413 0.8+ 0.4+ 790727 675 1
790629 413 1.2- 0.2+ 790728 413 1
1979 MX5 = 1980 WD3
Id. S. J. Bus
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 299. 76000 (1950. 0)
n 0. 28620605 Peri . 38. 04835
a 2.2804305 Node 164. 45832
e 0. 1013950 I ncl . 2. 46375
P 3.44 H 15.2 G

. 0+

.3+
. 0+

.3+

. o+
.1- 0.3+
L4+

(J-P)
P

+0. 51196192

- 0. 80089719

-0. 31057799
0.15

1+
.2+
. 5+
.4+
.2+
e

2+

1-
5-

OCORFrRORrEF

(J-P)
P

+0. 85478128

+0. 48550900

+0. 18338477
0.15

1-
6-

8+
9+

5-
3-
1+

1-
5-
5-
O-
2-
O-

POOROOOOROO
N
1

P

-0.42700516

-0. 86166689

-0.27422029
0.15

.6- 0.7-

0.7-
0.9+

P

- 0. 92368232

-0. 36122458

-0.12778018
0.15

Mar sden

+0.
+0.
+0.

910805
910805
910805
910807
910807

1991 SEPT.

Q
85819184
49263305
14428944

675
809
675
675
675

G een

- 0.
+0.
+0.

810311
810311
810311
810315
810316
810316
810405
810405
810426
810502

0.1+
1.7-
0.6+
0. 4+
0. 8+

Q
51893312
79439742
31565987

413
413
413
413
413
413
413
413
413
413

Bowel |

.3+
. 2-
.9+
L2+
. 8-
. 9-
3-
.3+
e
.0

ONWHFROONORR

Q
+0. 90376175
-0.39672164
-0.16070667

801129 675 0. 4-
801201 675 0.4+

Bowel |

Q
+0. 38298604
- 0. 86038604
- 0. 33624033

23
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Resi dual s in seconds of arc

790623 413 1.0+ 0.7+ 790724 413 O
790624 413 0.5- 0.3+ 790726 675 1
790625 413 0.6- 1.1+ 790727 675 O.
790629 413 1.9- 0.5+ 790727 675 1
1979 MK6 = 1980 W&bH

Id. S. J. Bus

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 208. 40646 (1950. 0)

n 0. 22298591 Peri. 227.24469

a 2.6932981 Node 162. 29740

e 0. 0907866 I ncl . 2.69437

P 4.42 H 14.5 G
Resi dual s in seconds of arc

790623 413 0.5- 0.7- 790629 413 1
790624 413 0.1- 1.5- 790726 675 1
790625 413 0.3+ 0.0 790727 675 1
1979 SU11 = 1984 QN = 1985 YY1

ld. B. G Marsden (MPC 11739)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 89.67802 (1950. 0)

n 0.17683922 Peri. 265.68622

a 3. 1435317 Node 88.61196

e 0. 1653342 I ncl . 2.50268

P 5.57 H 12.5 G
Resi dual s in seconds of arc

710324 675 2.5- 1.3- 790924 095 O.
710325 675 1.2- 0.3+ 791014 095 O.
710325 675 1.9- 0.3+ 791116 095 2.
710326 675 1.0- O0.5- 791122 095 1.
710327 675 1.8- O0.4- 840824 801 6
710402 675 2.1+ 1.7- 851217 010 2
710416 675 1.4+ 1.3- 851217 010 5
710416 675 0.1- 0.9+ 900918 675 O.
1979 UC4 = 1991 PD14

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 306. 67165 (1950. 0)

n 0. 23759825 Peri . 56. 37549

a 2.5817086 Node 11. 02847

e 0. 2291304 I ncl . 3. 54175

P 4.15 H 13.9 G
Resi dual s in seconds of arc

791016 095 0.0 0.2+ 910806 675 O
791111 095 0.2+ 1. 3- 910806 675 O
791116 095 0.2- 1.1+ 910810 675 O
1980 EF = 1981 REY

Id. S. J. Bus

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 124. 56574 (1950. 0)

n 0. 28646594 Peri. 194.28696

a 2.2790511 Node 0. 96218

e 0. 1579217 I ncl . 9. 87984

P 3.44 H 14.5 G

. 6+
. 5+

. 6+

T+
. 0-
. 4-

.3+
.2+
LT+

. 5-
1+
4+

1. 2-
1.0+
1. 3-

4- .
0.2+

P

+0. 86974686

+0. 46537802

+0. 16420628
0.15

0.0
1.9+
0. 3+

(J-P)
P

+0. 99410158

-0. 07380275

-0.07946827
0.15

O-
6-
0-
O-

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

WP WRENNOO

6-

P

+0. 38453566

+0. 82511249

+0. 41391026
0.15

0. 2-
0. 2-
0. 5+

P

- 0. 96485275

- 0. 22109662

-0.14204034
0.15

1991 SEPT.

790823 675

1.

8-

801129 675 0.0
801201 675 0. 2-

Bowel |

Q
- 0. 49329107
+0. 81020579
+0. 31659202

790823 675

1.

2+

801129 675 0.4+
801201 675 O. 3-

G een
Q

+0. 09927961

+0. 91420630

+0. 39289999
900918 675 0. 4-
900920 675 0. 1-
900920 675 1.2+
900921 801 O. 8-
900921 801 O. 8-
901116 801 1. 2-
901116 801 1.1-

Bowel |

Q
- 0. 92303449
+0. 33794489
+0. 18384934

910810 675 0.0

Bowel |

Q
+0. 26277532
- 0. 80579399
- 0. 53070253

23
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M P. C 18 805 1991 SEPT.
Resi dual s in seconds of arc
800313 688 1.8- 0.6+ 800316 688 1.5+ O0.9- 810904 675 O0.7-
800314 688 0.5- 0. 2- 800414 688 0.1- 0.0
800314 688 0.8+ 0.5+ 810903 675 0.7+ 0.4+
1980 FT3 = 1978 XS = 1981 RE3
Id. T. Kobayashi (MPC 14344)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Nakano
M 12.56785 (1950. 0) P Q
n 0. 29261381 Peri. 131.45215 +0. 94976311 +0. 31241702
a 2.2470160 Node 210. 35655 -0. 29698386 +0. 88091765
e 0. 1475894 I ncl . 2.10819 -0.09874520 +0. 35549921
P 3. 37 H 14.5 G 0.15
Resi dual s in seconds of arc
781203 675 0.5+ 0.5- 800316 809 0.2- 0. 8- 910711 801 O. 6-
781203 675 0.1- 0.2- 800317 809 0.2+ 0.1+ 910712 801 0.4+
781205 675 1.9+ 0.3+ 800317 809 0.3- 0.6+ 910712 801 O. 2-
781206 675 0.5- 1.5- 800317 809 0.3+ 0.3+ 910806 801 0.5+
781206 675 1.3- O0.5- 800317 809 0.3+ 0.4- 910806 801 0.2+
800316 809 0.1- 0.3+ 800323 809 0.4- 0.09- 910808 801 0.2+
800316 809 0.2+ 0.0 810902 095 0.6- 1.7+ 910808 801 0.1+
800316 809 0.2- 0.0 910711 801 O0.1- O.6-
1980 RP = 1991 PG13
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bowel |
M 27.20100 (1950. 0) P Q
n 0.17882911 Peri. 344.61156 +0. 77040910 +0. 62569593
a 3.1201627 Node 335. 34345 -0. 54956585 +0. 55444664
e 0. 2144367 I ncl . 17. 05731 -0.32318292 +0. 54871990
P 5.51 H 12. 4 G 0.15
Resi dual s in seconds of arc
800808 688 0.0 1.1+ 800904 095 (2.4- 4.4+) 800911 095 (0. 2+
800902 688 0.4+ 1.2- 800907 688 0.6- 1. 3- 801002 688 0.4+
800902 688 0.4+ 0.1+ 800907 688 0.9+ 1.0+ 910805 675 0. 3-
800904 688 0.1+ O0.09- 800907 095 (2.2- 4.8+4) 910808 675 0.6+
800904 688 0.6- 1.3+ 800909 095 1.2- O.5-
1980 TQL4 = 1980 WG = 1976 SK1 = 1991 PH13
ld. S. Nakano (d, MPC 10752), E. Bowell (k), L. D. Schmadel, G V. WIIi
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 WIIlians
M 355. 10142 (1950. 0) P Q
n 0. 26150939 Peri. 239.70821 +0. 93464098 -0. 35339376
a 2.4218348 Node 140. 94856 +0. 34396584 +0. 87032693
e 0. 1870124 I ncl . 3. 59327 +0. 09018726 +0. 34299254
P 3.77 H 14.0 G 0.15
Resi dual s in seconds of arc
760924 095 0.6- 1.4+ 801129 879 0.1- 1.8+ 910805 675 0.6+
801013 095 0.7+ 1.5+ 801129 879 1.4- 0.5+ 910808 675 0.1+
801129 688 1.0+ 1.2- 801129 879 (3.4- 1.1-) 910808 675 0. 1-
801129 688 0.1+ 1.7- 801204 688 0.0 1. 6-
1981 Dz
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 WIIlians
M 146. 03219 (1950. 0) P Q
n 0. 22479967 Peri. 318.51073 -0.93612766 +0. 32428925
a 2.6787917 Node 240. 89581 -0. 26740546 -0.90763568
e 0. 0876925 I ncl . 8. 95603 -0.22838417 -0. 26652196
P 4. 38 H 13.5 G 0.15

4-

. 8+)
.8+
. 8+
. 0-
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2-
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4-



M P. C. 18 806

Resi dual s in seconds of arc

770518 675 1.6+ 1.0-
770519 675 1.6- 0.8+
810209 413 0.1+ 0. 5-
810209 413 1.3+ 0. 5-
810228 413 1.3- 0.2+
810228 413 0.4+ O0.7-
810306 413 1.1- 0.6+
810306 413 0.5+ 1.7-

810308 413
810308 413
810312 413
810312 413
810407 413
810407 413
810408 413
810408 413

1981 D12 = 1989 EM6 = 1991 PS11
ld. E. Bowell (k), G V. WIIlians
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5

M 301. 77519 (1950. 0)

n 0. 23522881 Peri. 103.12540
a 2.5990165 Node 328. 17676
e 0. 0978498 I ncl . 14. 56934
P 4.19 H 13.0

Resi dual s i n seconds of arc

810209 413 0.2- 0.0 810308 413
810212 413 (2.4+ 3.7+) 810310 413
810214 413 (3.2- 1.2-) 810310 413
810228 413 1.1- 0.9+ 810312 413
810228 413 1.5+ 0.5+ 810312 413
810306 413 1.9- 0.1+ 810312 413
810306 413 0.0 1.7- 810312 413
810308 413 1.2- 0.3+ 810430 413

1981 ES4 = 1991 PS10

Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5

M 12.51836 (1950. 0)

n 0. 23344642 Peri . 35. 55360
a 2.6122290 Node 326.58132
e 0. 1815553 I ncl . 15. 85613
P 4.22 H 13.4

Resi dual s in seconds of arc

810209 413 1.3- 0. 8- 810307 413
810214 413 0.3+ 2.1- 810310 413
810302 413 (4.4- 0.8-) 810312 413
810302 413 1.4+ 0.4+ 810312 413
810307 413 0.8- 1.0+ 810409 413
1981 EA12

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 139. 56781 (1950. 0)

n 0. 29496256 Peri. 243.94239
a 2. 2350761 Node 221.52685
e 0. 0807198 I ncl . 2.17037
P 3.34 H 16.5

Resi dual s i n seconds of arc

710324 675 0.9- 0.0 790919 675
710325 675 2.1- 1.1+ 810212 413
710325 675 1.8- 0.1+ 810213 413
710326 675 1.0+ 1.3- 810302 413
710327 675 0.3- 0.5- 810306 413
710402 675 0.9+ 1.4- 810306 413
710416 675 1.2+ O0.2- 810307 413
710416 675 0.9+ 1.6- 810311 413
790918 675 0.1- 0.9- 810311 413

PNRREE PRPPROAPWO O POPOOooo0o

PNONOOOOO §

4-

. 8+

O-

.2+
.2+

0-
6-

L4+

+0. 30406432
+0. 74713231
+0. 59104839

0.

8+
6-
2.
4-

. 8+

4-

.3+
4+

+0. 98712088
- 0. 04597585
5322723

+0.1
0.

6+

. 5+

4-
2+

. 4-

(J-

-0. 26629375
+0. 89729562
+0. 35206280

0.

5+
3+
1-
8-
0

L+

6+
3-

.9+

OCrOoROoO0Oo
IS
1

P

15

COrOOOo00o
o
N—r

15

0. 4+
0. 9+
0.0
0.0
0. 5+

P)
P

15

0.0
6-
8-
1+
0-
2.
LT+
LT+
.9+

OpOrPooo

810409
810409
810501
810503
871025
910718
910718

WIIlianms

- 0.
+0.
+0.

810502
890307
910807
910807
910808
910808

1991

413
413
413
413
054
675
675

COo0ooro
N
+

Q
94337197
32252981
07761347

413
033
675
675
675
675

Bowel |

- 0.
+0.
+0.

810409
810430
810502
910807
910808

.3+
.0

4+
1+
. O-
. 3-

ORrFrROORr

Q
05430168
80465204
59125834

413
413
413
675
675

G een

[
[eoleole)

810311
810311
810315
810315
810315
810405
810405
810502
810503

413
413
413
413
413
413
413
413
413

0. 6-
1. 0-
0. 6-
0. 3+
0. 4-

Q
. 96356487
. 23829707
. 12147944
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M P. C 18 807
1981 EY27 = 1990 SG17
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 133. 45252 (1950. 0)
n 0. 24548235 Peri. 301.52912
a 2.5261310 Node 5.23711
e 0. 1843707 I ncl . 11. 77990
P 4.01 H 14. 2 G
Resi dual s in seconds of arc
810212 413 (0.4+ 3.1+) 810315 413 O.
810213 413 0.0 2.0+ 810405 413 (4.
810302 413 0.5- 0.7- 810406 413 O.
810302 413 0.0 0. 1- 810406 413 1.
810306 413 (3.0- 0.1-) 810407 413 O.
810306 413 0.5+ 0. 4- 810407 413 (2.
810311 413 1.2- 0. 2- 810410 413 O.
810311 413 0.4- 0.1+ 810410 413 O.
810315 413 1.7- O0.7- 810501 413 1.
1981 ET47 = 1991 PGl4
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 7.32528 (1950. 0)
n 0. 22689359 Peri. 351.03941
a 2.6622851 Node 358. 04723
e 0. 1996929 I ncl . 5.18490
P 4.34 H 14. 3 G
Resi dual s i n seconds of arc
810212 413 0.8+ O0.1- 810306 413 (8.
810213 413 0.5- 0. 1- 810311 413 O.
810302 413 (7.6+ O0.8-) 810501 413 O.
810302 413 0.9+ 0. 4- 810503 413 O.
810306 413 0.1- 0.9+ 910806 675 O
1981 SY1 = 1988 UM
Id. T. Kobayashi (MPC 13855)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 52. 45664 (1950. 0)
n 0. 29005037 Peri. 332.98842
a 2.2602359 Node 318. 89025
e 0. 1539296 I ncl . 3. 75628
P 3.40 H 13.5 G
Resi dual s in seconds of arc
810902 095 0.3- 3.8+ 910712 801 O.
810925 688 0.9+ 0.4+ 910712 801 O.
810925 688 2.5- O0.1- 910713 801 O.
811005 688 0.0 0. 5- 910803 809 O.
811005 688 0.1+ 0.0 910803 809 O.
881016 400 1.1+ 3.6- 910803 809 O.
881016 400 (2.3+ 5.1-) 910805 809 1
881016 400 0.1+ 2.2- 910805 809 O
881019 400 2.2- 3.4+ 910805 675 O
881019 400 1.8+ 0.4+ 910805 809 O.
881019 400 (4.4- 3.3+) 910805 675 O

L2+

P
+0. 59691293
- 0. 64930636
-0.47127084
0.15

(o}
+

. 5+

(Co]
+
cooo00000

P
+0. 98193632
-0.16750837
- 0. 08798865
0.15

7-
4+
-
8-

L 7+4)
. 7-
1
7+
0

cocoor

P
+0. 37328396

- 0. 83884563
- 0. 39622858
0.15

1- 1.1+

2- 1.2+

2- 1.2+

2- 1.2-

9- 1. 3-

9- 1.2-
1+ 13-
.6+ 1.9-
.2+ 0.5+

2+ 1.6-
.8+ 0.9+

1991 SEPT.

Bowel |
Q
+0. 80208959
+0. 49659438
+0. 33173229
810503 413 0.6+
900914 675 0.4+
900914 675 0.8+
900917 675 O0.7-
900917 675 1.1-
900920 675 0. 3+
900920 675 0.2+
Bowel |

Q
+0. 18918661
+0. 86162102
+0. 47097521

910806 675 0.0
910810 675 0. 4-
910810 675 0.2+

Nakano
Q
+0. 92671660
+0. 31733023
+0. 20124084
910806 801 O. 3-
910806 801 0. 7-
910807 675 1.3+
910807 675 0.6+
910811 801 0.3+
910811 801 0.4+
910815 894 0. 1-
910815 894 0. 4+
910817 894 0. 9-

23
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M P. C 18 808
1981 S@ = 1964 TVl = 1964 VGL = 1985 XZ
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 351. 66936 (1950. 0)
n 0. 28708641 Peri. 321.75729 +0
a 2.2757661 Node 20. 28881 -0
e 0.1611963 I ncl . 3.99239 -0
P 3.43 H 13.5 G
Resi dual s in seconds of arc
641009 330 1.2- O0.2- 810920 809 0.0
641101 330 O0.1- 3.1+ 810920 809 0. 3-
810901 675 1.4+ 0.9+ 810920 809 0.1+
810902 675 0.9+ 0.0 810922 809 0. 6-
1981 TT = 1981 UEl1ll1l = 1991 Ofr
Id. S. Nakano (d, MPC 10752), E. Bowel

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5

M 25. 36977 (1950. 0)

n 0. 29085888 Peri. 130.36504 +0
a 2. 2560454 Node 204. 43300 -0
e 0. 1961245 I ncl . 4.23884 -0
P 3.39 H 14.5 G
Resi dual s in seconds of arc

811006 046 0.9- 2.7- 910716 675 0. 5-
811006 046 (2.8- 5.7-) 910716 675 0.2+
811022 095 1.5+ 1.9+ 910718 675 0.6+
811024 095 0.5- 1.0+ 910718 675 0.3+
1981 TM3 = 1971 TVl = 1980 FE10 = 1991 RO
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5

M 94. 46236 (1950. 0)

n 0. 29028445 Peri. 242.12960 -0
a 2. 2590206 Node 17. 71571 -0
e 0. 1391704 I ncl . 7. 05066 -0
P 3.40 H 12.9 G
Resi dual s in seconds of arc

711012 095 0.0 0.0 811022 095 0.9-
800316 095 0.0 0.0 811024 095 0.9+
811007 095 (7.1- 2.5-) 910901 885 0.4+
1982 U = 1972 TZ6 = 1987 W3

Id. W Landgraf (MPC 12941),

B. G Marsden (ibid.),

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (
M 306. 63319 (1950. 0)

n 0. 20073508 Peri . 190. 59484 +0
a 2.8888261 Node 216. 69665 +0
e 0. 0607164 I ncl . 1. 29483 +0
P 4.91 H 13.0 G
Resi dual s in seconds of arc

721006 095 0.7- 1.9+ 821114 095 1.5-
821020 095 1.5+ 1.2+ 871124 688 1.5-
821025 095 0.1+ O.1- 871124 688 1.8+
821109 095 0.0 0. 4- 910805 675 0.4+
1983 AA3 = 1988 GAl

Id. C M Bardwell

(MPC 13311)

1991 SEPT.
WIIlianms
P Q
. 95078397 +0. 30891259
. 26436154 +0. 84936508
. 16162555 +0. 42796257
0. 15
0. 2- 810922 809 0. 4-
0. 2- 810922 809 0. 3-
0. 3- 851214 010 1. 8-
0.7- 851214 010 1.9+
Bowel |
P Q
. 90395042 +0. 42654299
. 41132091 +0. 84767560
. 11699890 +0. 31544755
0. 15
0.5+ 910807 675 0.4+
0.1+ 910807 675 1.0-
0. 4+
0.1+
Nakano
P Q
. 17834041 +0. 98325967
. 85404976 -0. 13582971
. 48866523 -0.12145248
0. 15
0. 4- 910901 885 0. 6-
0.3+ 910906 885 0.5+
1.4- Y 910906 885 O0.4-

J-P) Mar sden
P Q
. 67829688 -0.73466387
. 67576396 +0. 63092194
. 28854188 +0. 24941233
0. 15
0. 8- 910805 675 0.5+
1.4- 910808 675 0.2+
0. 3- 910808 675 O. 8-
0. 5-

23
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M P. C

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P)
M 356. 52949 (1950. 0) P
n 0. 22558598 Peri . 97. 48970 -0.49713094
a 2.6725685 Node 22. 66084 +0. 71750175
e 0. 1423486 I ncl . 9.41229 +0. 48790580
P 4. 37 H 13.0 G 0.15
Resi dual s in seconds of arc
810903 675 0.1+ 0.1+ 830109 095 1.2+ 0. 8-
810904 675 0.1- 0.0 830114 095 1.6- 1.3+
830106 095 0.4+ O.6- 880409 054 0.5+ 0.2+
1983 JQ = 1982 Dz1
Id. DD W E. Geen (MPC 14190)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P)
M 153. 56228 (1950. 0) P
n 0. 17189046 Peri. 156.71864 +0. 05583103
a 3.2035812 Node 116. 45766 -0.92351635
e 0.1678493 I ncl . 2.79981 -0.37947390
P 5.73 H 12. 3 G 0.15
Resi dual s in seconds of arc
710326 675 1.0- 1.5- 820216 046 0.1+ 2. 3-
710326 675 2.2- 0. 8- 820216 046 0.5- 0. 1-
710327 675 1.0- 1.8- 820221 046 0.7+ 0.3+
710402 675 1.5- 0.6+ 820221 046 0.9- 0.0
710416 675 1.1+ O0.7- 830506 688 1.0- 2.0-
710416 675 0.9- 0.5- 830506 688 0.4- 1.0-
1984 MR = 1981 SF7 = 1991 NN
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5
M 4.17898 (1950. 0) P
n 0. 28264702 Peri. 184.03124 +0. 87749849
a 2. 2995337 Node 147. 35169 -0.43615197
e 0. 1516732 I ncl . 7.69853 -0.19941879
P 3.49 H 13.4 G 0.15
Resi dual s in seconds of arc
810928 095 0.0 0.0 840702 095 0.1- 0.9+
840625 095 0.9- 0.5+ 910710 675 0.7+ 0.1+
840628 095 1.0+ 1. 3- 910710 675 0.2+ 0. 3-
1985 CC2 = 1985 DM = 1980 W5 = 1988 AP3
Id. L. D. Schnadel (d, MPC 10291), E. Bowell (k),

D W E Geen
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 310. 00858 (1950. 0) P
n 0. 28775859 Peri . 80. 13427 -0.93997719
a 2.2722207 Node 119. 50707 -0.33307776
e 0. 0344505 I ncl . 3. 75219 -0.07417606
P 3.43 H 14.0 G 0.15
Resi dual s in seconds of arc
801129 675 0.9- 0.6+ 850216 809 0.2+ 0.4+
801201 675 0.7+ 0.5+ 850216 046 (1.6- 2.2-)
850212 809 0.3+ 0.6+ 850216 046 0.7- 1.8-
850212 809 0.8+ 0.4+ 850217 809 1.0- 0.2+
850212 809 1.0+ 0.4+ 850217 809 0.7- 0.1+
850214 809 0.0 0. 8+ 850217 809 0.5- 0.0
850214 809 0.1- 0.6+ 850218 809 0.1- 0.4+
850214 809 0.2+ 0.4+ 850218 809 0.1+ 0.2+
850216 809 0.4- 0.8+ 850218 809 0.3+ 0.4+
850216 809 O0.1- 0.5+ 850219 809 0.0 0.8+

18 809

1991 SEPT.
Bar dwel |
Q
-0. 86538486

-0. 45083713
-0. 21875770

880413 054 O0.1-
880413 054 0. 4-
880414 054 0.1+

G een

Q
+0. 99748210

+0. 06823831

-0.01931290
830514 095 0.0
830605 095 2.5+
900918 675 2.1+
900918 675 0.8+
900920 675 0. 8+
900920 675 1.9+

Kaneda

Q
+0. 47410288
+0. 85158636
+0. 22366747

910711 675 0. 3-
910711 675 O. 6-

G V. WIIliams,

WIIlianms
Q

+0. 33645091

-0. 86835138

-0. 36437160
850219 809 O0.1-
850219 809 0. 3-
850220 809 1.2+
850220 809 1.0+
850220 809 1.1+
850220 675 0. 2-
850220 046 (2.7-
850220 046 0.4+
850221 809 0.4+
850221 809 0.4+

23
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M P. C 18 810 1991 SEPT. 23

850221 809 0.2+ 0.7+ 850225 809 0.3- 0.7- 850228 809 0.8+ 0.2-
850222 675 (2.4+ 0.8+) 850226 809 1.1- 0.1+ 850228 809 1.0+ O. 3-
850224 809 1.1- 0.1+ 850226 809 0.7- 0. 3- 850228 809 1.2+ 0. 3-
850224 809 0.6- O0.2- 850226 809 0.5- O0.6- 880112 033 0.9+ 0. 8-
850224 809 0.1+ O0.4- 850227 809 0.4- 0.2- 880112 033 0.8- 1.0-
850225 809 0.7- O.8- 850227 809 0.1- O0.3-

850225 809 0.4- 0.7- 850227 809 0.1- O0.4-

1986 PCl = 1975 RK1 = 1985 CGH = 1990 EU5

ld. G V. Wllianms (MPC 17204; unpublished), K 1Ichikawa (ibid.)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 WIlians

M 10.17440 (1950. 0) P Q

n 0. 17903411 Peri. 134.87350 +0. 37074990 +0. 92865546

a 3.1177804 Node 156. 88038 -0. 86042648 +0. 34830940

e 0.1767515 I ncl . 1. 74856 - 0. 34958659 +0. 12759153

P 5.51 H 12.0 G 0.15

Resi dual s in seconds of arc

750903 095 O0.1- 1.3- 860908 071 1.2- 0.6+ 900308 809 0.5+ 1.1-
750906 095 2.4+ 0.9- 860908 071 1.4- 0.4+ 910616 675 1.4+ O0.1-
850414 688 2.0- 2.2+ 860908 071 0.3- 0.6+ 910616 675 1.6+ 0.4+
850414 688 0.6+ 1.4+ 900307 809 0.7- O0.1- 910806 801 1.6- 1.2-
860801 675(14.5+ 0.6+) 900307 809 0.4- 0.1- 910806 801 0.8- 0.7-
860801 675(12.1+ 0.9+) 900307 809 0.3- 0.4- 910812 801 1.0+ 1.0-
860804 675(12.4+ 1.1+) 900308 809 0.3+ 1.1- 910812 801 0.1- 0.1+
860804 675 (9.7+ 0.0 ) 900308 809 0.4+ 1.3-

1986 PS4 = 1986 Rv4 = 1950 QL = 1987 Y& = 1991 PV2

Id. EE W Elst (d, MPC 12118), B. G Marsden

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P) Mar sden

M 355. 23311 (1950. 0) P Q

n 0. 19156143 Peri . 29.51263 +0. 96902752 +0. 22246257

a 2.9803335 Node  317.19790 - 0. 24597565 +0. 83089093

e 0.1057544 I ncl . 9. 07920 -0. 02194658 +0. 51003007

P 5.15 H 12.5 G 0.15

Residual s in seconds of arc (or two decinmals in units of degrees)

500817 760(0.01- 0.04-)X 860908 071 0.0 0.3+ 910802 809 1.0+ 1.8+
860806 071 (3.8+ 3.1-) 860908 071 0.7+ 0.5+ 910807 809 0.1- O0.5-
860806 071 (6.2+ 0.2-) 860908 071 (4.6+ 1.7+) 910807 809 1.1- 0.0

860809 071 0.1- 1.8- 871220 010 0.7- 0.4- 910807 809 0.4- O0.1-
860809 071 (4.6- 0.1-) 871220 010 (1.8+ 7.3+4)

860809 071 (4.7- 0.8+) 871220 010 0.7+ 0.7+

1986 RY5 = 1978 JD2 = 1990 VK7

Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5 Kaneda

M 204. 66729 (1950. 0) P Q

n 0. 27055573 Peri . 76. 98625 +0. 55754604 +0. 82691608

a 2.3675449 Node 227. 14646 -0. 79505109 +0. 50654467

e 0.1382198 I ncl . 5.72733 - 0. 23882247 +0. 24417676

P 3.64 H 12.8 G 0.15

Resi dual s in seconds of arc

780506 095 0.4- 2.2- 861005 095 0.0 1.9- 901208 400 0.1- O0.6-
860907 095 0.3- 0.8+ 901124 400 0.8- 0.0 901208 400 0.2+ 0.0

860911 095 0.5+ 0.5+ 901124 400 0.8 1. 2-

1986 SD2 = 1986 WES5 = 1971 TP2 = 1973 A
ld. H Gshi (MPC 17205), H Kaneda
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M P. C 18 811 1991 SEPT.
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5 WIlians
M 341. 91701 (1950. 0) P Q
n 0.19342735 Peri . 74.16864 +0. 93255222 -0.31170949
a 2.9611299 Node 303. 66201 +0. 18528422 +0. 84624886
e 0. 0499759 I ncl . 12. 64220 +0. 30986468 +0. 43208802
P 5.10 H 11.5 G 0.15
Resi dual s in seconds of arc
711013 095 0.2+ 0.6+ 861003 095 2.2- 0. 2- 910806 675 0.6+ 1.
730102 095 1.2+ 0.6+ 861127 010 0.1+ O.5- 910806 675 1.2+ 2.
730104 095 2.1- 2.5- 861127 010 1.1- 0.9+ 910808 675 0.7+ O
860929 095 0.3- 2.0+ 861127 010 (4.7+ 1.7+) 910808 675 1.1+ O.
1986 TB5 = 1986 TP10 = 1969 TY4 = 1975 TT5 = 1975 VY7 = 1991 ND1
ld. A Lowe (d, MPC 15053), S. Nakano (d), G V. WIllianms, K |chikawa
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 WIIlians
M 31. 39646 (1950. 0) P Q
n 0. 17490899 Peri. 260.68836 +0. 53734370 +0. 84315719
a 3.1666104 Node 41. 83211 -0.76234121 +0. 49505815
e 0. 1691583 I ncl . 1.60208 -0. 36069049 +0. 20976983
P 5.63 H 12.5 G 0.15
Resi dual s in seconds of arc
691014 095 0.9- 1.9+ 861008 095 1.2+ O.5- 910714 675 (2.3- 1
751014 095 0.9+ 0.8+ 861010 046 1.6- O.2- 910717 675 0.7+ 1
751106 095 0.9- O0.6- 861010 046 0.4- 0.0 910717 675 0.0 1
861001 010 1.7+ 1.3- 910712 675 0.5+ 0.1- 910805 675 0.8- 1
861001 010 (3.4+ 1.2-) 910712 675 0.5- 0. 4- 910805 675 0.6- 1.
861003 095 (2.1- O0.3-) 910714 675 0.7+ 0.4+
1987 DD6 = 1991 LM4
Id. H Kaneda, T. Kobayash
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Kaneda
M 99. 66842 (1950. 0) P Q
n 0. 28159085 Peri . 41. 38285 -0.96074364 +0. 27568068
a 2.3052801 Node 154. 56906 -0. 26978957 -0.90214086
e 0. 0901407 I ncl . 4.16308 -0. 06469351 -0.33187653
P 3.50 H 14.5 G 0.15
Resi dual s in seconds of arc
870222 809 2.0- 0.2+ 870228 809 1.5+ O.6- 870305 809 1.2- O
870222 809 1.7- 0.2+ 870301 809 0.5+ O0.2- 870305 809 1.0- O
870222 809 1.5- 0.7+ 870301 809 0.6+ O0.2- 870306 809 0.8- O
870223 809 0.6- O0.1- 870301 809 0.6+ 0.0 870306 809 0.4- O
870223 809 0.3- 0. 3- 870302 809 0.1+ 0.1+ 870306 809 0.7- O
870223 809 0.4- 0. 4- 870302 809 0.2- 0.3+ 870307 809 0.1+ O
870224 809 1.4+ 1.1- 870302 809 0.1- 0.3+ 870307 809 0.4+ O
870224 809 1.2+ 1.1- 870303 809 0.5- 0.5+ 870307 809 0.5+ O
870224 809 1.0+ O0.09- 870303 809 0.3- 0.6+ 910606 809 0.5+ O
870227 809 1.9+ O0.09- 870303 809 0.8- 0.7+ 910606 809 0.8- O
870227 809 2.1+ O0.9- 870304 809 1.0- 0.6+ 910606 809 1.2- O
870227 809 2.1+ 1.0- 870304 809 0.9- 0.6+ 910608 809 1.1+ O
870228 809 1.2+ O0.7- 870304 809 1.3- 0.4+ 910608 809 0.1- O
870228 809 1.4+ O0.7- 870305 809 1.3- 0.9+ 910608 809 0.5+ O
1987 EQ = 1991 PW2
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P) Mar sden
M 139. 31020 (1950. 0) P Q
n 0. 30823573 Peri. 237.16056 -0.90703652 +0. 42047761
a 2.1704424 Node 327.68870 -0.37123583 -0. 82326727
e 0. 0550815 I ncl . 2.35723 -0.19866733 -0.38135230
P 3.20 H 15.0 G 0.15

1-
2-

1+

. 2+)
L2+
.6+
. 3-

2-
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18 812

Resi dual s in seconds of arc

870224 809 1.8+
870224 809 1.9+
870224 809 1.8+
870225 809 O0.1-
870225 809 0.0

870225 809 0.2+
870228 809 1. 2-
870228 809 1.0-
870228 809 0. 6-
870302 809 1.5-
870302 809 1.4-
870302 809 1.2-

1987 JG = 1991 OQ

ld. B. A Skiff
Epoch 1991 Dec.

M 85.97913 (1950. 0)

n 0. 27998585 Peri . 14. 35328
a 2.3140816 Node 245. 38313
e 0. 0821817 I ncl . 5.82624
P 3.52 H 13.8

Resi dual s in seconds of arc

870505 474 1.0+ 0.0 870601 474
870505 474 0.9- 1. 4- 870601 474
870507 474 0.3+ 0. 8- 870605 474
870507 474 0.4- 1. 4- 870605 474
870530 413 1.1+ O.6- 870620 474
870530 413 0.5+ 0.09- 870620 474
1987 RT3 = 1985 FK2 = 1991 PC2

Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 186. 61510 (1950. 0)

n 0. 20977765 Peri. 188.75999
a 2. 8052018 Node 317. 84945
e 0. 0923426 I ncl . 7.93019
P 4.70 H 13.0

Resi dual s in seconds of arc

850324 688 0.6+ 0.5+ 870917 095
850324 688 0.6- 0. 6- 870926 095
870902 095 0.8- 0.7- 910802 809

1987 SC1 = 1991 PX12
10.0 ET = JDE 2448600. 5

Epoch 1991 Dec.
M 342. 08811

n 0.23655013
a 2.5893291
e 0.2534899
P 4.17

COOOROOROO00O

8-
8-
8-
-
0-
-
3+
1+
5+
7+
7+
9+

870303 688
870303 809
870303 809
870303 809
870303 688
870304 809
870304 809
870304 809
870305 809
870305 809
870305 809
870306 809

10.0 ET = JDE 2448600.

Resi dual s i n seconds of arc

870831 095 0. 1-
870919 688 (9. 6+
870919 688 (4.8+
870921 071 2.0+
870921 071 (2.0+

(1950. 0)
Peri. 260.90179
Node  139. 33509
I ncl . 5. 36281
H 14.1

1. 3- 870922 071

5.0+) 870923 071

1.6-) 870923 071

0.5+ 870923 071

3.8-) 870924 071

= 1991 PB11

1987 SM4 = 1979 VD2

Id. E Bowell (k),

G V. WIlians

COooooRENMNOORE
COOOO0O00O00ON

mooooN O
RPOOOOO

al

PROWOo ©

P
-0.17934121
-0.91227975
-0. 36821513

8-

A4+
.3+
.9+
LT+
. 6+

(J-P)
P

-0. 83396117
+0. 51425595
+0. 20012390

1.2+
0. 6-
0.0

P
+0. 76056401
+0. 62632880
+0. 17103980

2.4+
0.1+)
0. 8+
4. 1+)
2. 8-

870306
870306
870307
870307
870307
870310
870310
870310
910802
910807
910807
910807

1991 SEPT.

809
809
809
809
809
809
809
809
809
809
809
809

L4+
. 6+
LT+
.9+
L2+
L2+
. 0+
. 0+
.3+
. 1-

.4+

Bowel |

+0.
- 0.
+0.

870621
870621
910716
910716
910718
910718

Q
97944885
20068264
02015985

474
474
675
675
675
675

. 3-
-
3-
. 2-
. 0-
. 8+

NRPOROO

Mar sden

[
[elele]

910807
910807
910807

Q
. 54400044
. 70532091
. 45451726

809 0.9+
809 0. 4-
809 0.1+

Bowel |

- 0.
+0.
+0.

870925
870927
910805
910808
910808

Q
64640019
70575199
28996711

071 0. 2-
095 (4. 4+
675 0.1+
675 0.1+
675 0. 3-

N
w

COOOO0O0O00000

©oo Coookk

o000

L2+

1+
. 64)

1+

2+



M P. C
Epoch 1991 Dec.
M 13. 72027
n 0.23808710
a 2.5781735
e 0.1888128
P 4.14

18 813

10. 0 ET = JDE 2448600. 5

Resi dual s in seconds of arc
791114 095 0.0

870925 095

1.1-

870926 095 (6. 2+
870929 688 0.9+

1987 ST11 =

1969

(1950. 0)
Peri . 71. 94206
Node 289. 59725
I ncl . 8. 81831
H 13.0
0. 4- 870929 688
1.3- 871020 688
1.6-) 871020 688
1.1+ 871026 688

U2
Id. H Kaneda (MPC 16580)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 32.34834 (1950. 0)

n 0.27172104 Peri. 355.47837
a 2.3607757 Node 44.92806
e 0. 1304616 I ncl . 5.78475
P 3.63 H 14. 1

Resi dual s in seconds of arc

691018 095 2.4- 1.7- 710416 675
691105 095 2.2+ 2.0+ 870923 809
710326 675 (5.0+ 1.2-) 870923 809
710326 675 (4.8+ 0.4-) 870923 809
710327 675 0.9+ 1.4- 870924 809
710402 675 1.2- 1.3+ 870924 809
710416 675 0.4- 0.8+ 870924 809
1987 SN12 = 1979 WP1 = 1991 PH

ld. E. Bowell (k), G V. WIIlians
Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 24.81822 (1950. 0)

n 0. 23969934 Peri. 183.63517
a 2.5665998 Node 144. 49518
e 0.2134186 I ncl . 1.54885
P 4.11 H 14.0

Resi dual s in seconds of arc

791116 095 0.2+ O0.5- 870923 809
870916 809 0.1+ 0.1+ 870923 809
870916 809 0.2+ 0.0 870923 809
870916 809 0.4+ 0. 2- 870924 809
870918 809 0.1+ O0.1- 870924 809
870918 809 0.0 0. 1- 870924 809
870918 809 0.2+ 0. 2- 870927 809
870920 095 1.5- 0.0 870927 809
1988 CAl1 = 1991 BA1l

ld. H Kaneda (MPC 18289)

Epoch 1991 Dec.
M 33.64412

n 0.30610498
a 2.1804985
e 0.0578295
P 3.22

10.0 ET = JDE 2448600.

Residhals in seconds of arc
801129 675 0.9+
801201 675 0.9-

0
0

(1950. 0)
Peri . 57. 70692
Node 131. 20256
I ncl . 4.89264
H 14. 9
. b+ 880214 033
. 5- 880214 033

coro o

P
+0. 98905181
- 0. 03680469
+0. 14290532
0.15
7+ 0.5+
0+ O0.4-
7- 1. 3-
0 1.0+

(J-P)
P

+0. 76118204

+0. 59810987

+0. 25073191
0.15

871026
910810
910810

1991 SEPT.

WIliams

Q
03031463
89707099
44084540

- 0.
+0.
+0.

688 1.0-
675 0.3+
675 0. 2-

G een

Q
64462020
65532098
39372479

- 0.
+0.
+0.

1+
.3+

coocooNk @

3+
3-
3+
4+
2.

OOORrEFrOOo

. 6+
L4+
.3+
.3+
L4+
.4+
.4+

P

870924
870926
870926
870926
870930
870930
870930

W |

095 (5. 0-
809 0. O-
809 0. 7-
809 O. 8-
809 0.9+
809 1.1+
809 1.3+

PROOOO

i ans

+0. 84923799
-0.48373172
-0. 21165648

Q
52777687
78959511
31303538

+0.
+0.
+0.

COOOO00o O

0.15

e e i

P

870927
870928
870928
870928
910805
910805
910808
910808

809
809
809
809
675
675
675
675

1
.2+
L4+
. ot
. 1-
1+
1+
.0

OCOO0OO0OOOO0O0O

Kaneda

-0. 98561678
-0.16891165
+0. 00533027

0.15
.6+ 0.7-
.1- 0. 8-

Q
+0. 15633858
- 0. 92332064
- 0. 35076665

880215 033 0.5+
880215 033 0. 3-

23

0000000

00000000

.3-)

9-

. 9-
. 9-
. 3-
. 2-

.2+
.4+
.4+

1+

. 5-
1+

C1-
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880216 033 0.7- 2.2+ 910118 511 1.7- 1.1- 910119 046 (4.6+ 0.7-)
910114 801 0.0 0.1+ 910118 511 1.2+ O0.7-

910114 801 1.1- 0.1+ 910119 046 1.5+ 1.6+

1988 HE = 1989 SD14

ld. B. G Marsden (MPC 18113)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P) Mar sden

M 250. 70892 (1950. 0) P Q

n 0. 24198168 Peri. 346.07366 +0. 57397858 +0. 80571637

a 2.5504408 Node 318. 67901 -0.72846868 +0. 42087416

e 0. 1907234 I ncl . 12. 79115 -0. 37400797 +0. 41675662

P 4. 07 H 12.5 G 0.15

Resi dual s in seconds of arc

840526 413 0.1+ 1.0+ 880416 474 3.0+ 0.1+ 880605 474 1.5- 0.7-
840526 413 0.2- 0.4+ 880416 474 3.9+ 0. 3- 890926 493 1.2+ 1.4+
840605 413 0.4- 0. 4- 880418 474 1.2- 0. 6- 890927 493 3.0+ 0.0
840605 413 0.2- 0.5+ 880418 474 0.9- 0. 6- 891003 493 0.4+ 1.2+
840605 413 0.1- 0. 4- 880421 474 1.0- O0.1- 891003 493 1.6- 1.2+
840623 413 2.5+ 1.6+ 880421 474 0.7- 0.0 891004 493 0.6- 0.6+
840623 413 0.9- 1. 8- 880521 474 0.7- 2.2+ 891005 493 0.7- 0.5+
880415 474 0.2+ O0.7- 880521 474 0.9- 1.5+ 891005 493 1.4- 2. 4-
880415 474 0.8+ O0.5- 880605 474 2.2- 1.1- 891006 493 0.0 2. 6-
1988 VK = 1991 PH1

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P) Mar sden

M 359. 35100 (1950. 0) P Q

n 0. 30303807 Peri. 268.44682 +0. 94519235 -0.31241191

a 2.1951900 Node 109. 74998 +0. 32503225 +0. 87260030

e 0. 1546985 I ncl . 5.78840 +0. 03107180 +0. 37545640

P 3.25 H 14.0 G 0.15

Resi dual s i n seconds of arc

881103 897 0.1- 3.4+ 881114 897 1.5+ 2.0- 910815 675 1.0- 0.6+
881103 897 1.5- 0.8+ 881114 897 1.3- O0.2- 910815 675 0.7- 0.0
881107 897 0.2- 2.2- 881129 897 1.4- 0.0 910816 675 0.6+ 0. 3-
881107 897 1.5+ O0.5- 881129 897 1.5+ 0.8+ 910816 675 1.2+ O0.5-
1988 VP3 = 1981 RRY

ld. S. J. Bus

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bowel |

M 330. 52621 (1950. 0) P Q

n 0. 29572757 Peri . 17. 37816 +0. 63084711 -0.77371381

a 2.2312154 Node 33.57712 +0. 69873249 +0. 53382631

e 0. 1250040 I ncl . 6. 05099 +0. 33734972 +0. 34116919

P 3.33 H 14. 8 G 0.15

Resi dual s in seconds of arc

810903 675 1.3+ 0.5+ 881114 888 0.1+ O. 8- 881211 888 0.3- 0.2+
810904 675 1.3- O0.5- 881201 888 0.1- 0.6+ 881211 888 0.5- O0.5-
881112 888 0.1- 1.5+ 881201 888 1.9+ 1.6+ 881214 888 1.5+ 0.0
881112 888 0.1+ 0.3+ 881201 888 0.5- 0.5+ 881214 888 1.3+ 0. 8-
881114 888 0.1- O. 8- 881201 888 2.1+ 1.1+ 881215 888 0.7- 0.0
881114 888 0.9+ 0. 2- 881207 888 2.0- 0. 4- 881215 888 0.4- 0. 6-
881114 888 1.6- 1.5- 881207 888 1.7- 0. 2-

1988 VN4

Id. R H MNaught (1977 obs.)



M P. C

Epoch 1991 Dec.

M 64.58668

n 0. 40399287
a 1. 8122589

e 0. 3209575

P 2.44

Residual s in seconds of arc (or two dec

770216 413 0. 1-
881008 675 0.4+

881008 675

1.

0+

G

18 815
10.0 ET = JDE 2448600.5
(1950. 0)
Peri. 230.53950
Node 227.38571
I ncl . 17. 94046
H 17.0
0.3+ 881104 675
0.1+ 881109 675
0.2+ 881109 675
0. 4- 881206 801

881104 675 0. 4-

1988 VRS = 1991 JZ3
10. 0 ET = JDE 2448600. 5

Epoch 1991 Dec
M 303. 79142

n 0.23725384
a 2.5842065
e 0.1343882
P 4.15

Residhals in seconds of arc
881104 046 (2.5+

881104 046
881105 046
881105 046
881112 046
881112 046

2.

4+

4
1
2
0
0
2

(1950. 0)

Peri. 139.44049
Node 219. 35356
I ncl. 13. 85656
H 13.6

.0-) 881112 071
. 0- 881113 071
. 2- 881201 888
. 2- 881201 888
L 1- 910512 809
.0+ 910512 809

1988 VMB = 1969 UQ = 1984 SZ6

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5

M 253. 31585 (1950. 0)

n 0. 25815230 Peri . 60. 13098

a 2.4427858 Node 27. 15905

e 0.1713127 I ncl . 7.10084

P 3.82 H 13. 3 G
Resi dual s in seconds of arc

691016 095 1.4+ 3. 8- 840929 809 O.
840928 809 0.9+ O0.7- 840930 809 O.
840928 809 0.7+ O0.7- 840930 809 O.
840928 809 0.8+ O0.6- 840930 809 O.
840929 809 0.3- 0.3+ 881018 400 1.
840929 809 0.1- 0.0 881018 400 1.
1988 XUl = 1979 BV = 1983 XP1 = 1987 SC8
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5

M 29. 86242 (1950. 0)

n 0. 18992001 Peri. 172.66947

a 2.9974750 Node 84.20772

e 0. 0568279 I ncl . 11. 14956

P 5.19 H 11.7 G
Resi dual s i n seconds of arc

790124 095 0.6- 1.6- 881212 872 O.
831204 561 0.9+ 0.2+ 881212 872 0.
831204 561 0.6+ 0.6+ 881213 872 0.
870918 010 0.0 0. 9- 881213 872 1.
870918 010 0.4+ 0.0 890101 872 3.
870918 010 0.1- 0.3+ 890101 872 (1

870918 010 0.0 0. 3+ 910606 809 O.

OO0 O

CROoFOoRE ®

1991 SEPT. 23
WIIlians
P Q
-0.11025371 -0.96770717
+0. 97997920 -0. 06779995
+0. 16578564 -0.24278798
0. 15
mals in units of degrees)
.9- 0.7- 881209 801 0.4- O.
.2+ 0.1+ 890309 688 0.4- O.
.2- 1.1+ 890309 688 0.4+ O.
.5+ 0.5+
Kaneda
P Q
+0. 98777936 +0. 03506578
-0. 06784509 +0. 97394347
+0. 14031742 +0. 22406363
0. 15
2- 2.4+ 910512 809 ( 1.4+ 99.
1+ 3.0+) 910517 809 0.5- 0.
4+ 0. 2- 910517 809 0.7- O.
6+ 0. 8- 910517 809 1.1- O.
.6+ 0.1-
.8+ 0.2+
Kaneda
P Q
+0. 05031617 -0.99713810
+0. 86833066 +0. 01576380
+0. 49342695 +0. 07393998
0. 15
1+ 0. 3- 881102 400 1.7+ 1.
6- 0.7+ 881102 400 0.7- O.
4- 0.3+ 881102 400 0.2- O.
5- 0.1+ 881108 400 0.4+ O.
6- 0.1+ 881108 400 0.1- O.
9- 1.4+
= 1991 LM
Kaneda
P Q
-0. 22464310 +0. 95526126
-0.90351851 -0. 13025097
-0. 36495176 -0. 26553834
0. 15
1- 1.3+ 910606 809 0.2- O.
1+ 1.2- 910606 809 0.5- O
5+ 2.5- 910608 809 0.6+ O
7+ 0.1+ 910608 809 0.2+ O.
5- 3.0+ Y 910608 809 0.8- O
.2+ 4.5+4)
9+ 0.5-

1+
. 5+

.2+



M P. C

1989 AUl
Id. C S. Shoermaker (1991 obs.)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 86. 74242 (1950. 0)

n 0. 08136966 Peri. 226.94178

a 5.2742541 Node 247. 70487

e 0. 0807058 I ncl . 5.87675

P 12.11 H 10.0 G
Resi dual s i n seconds of arc

890101 888 0.1- 0.4+ 890129 888 0.
890101 888 0.2- 0.4+ 890129 888 0.
890103 888 0.6- 1.7+ 890201 675 O.
890103 888 (3.7- 1.1+) 890201 675 1.
890109 675 0.5- 0.7- 890203 888 0.
890111 675 1.1+ 2.2- 890203 888 0.
890111 675 0.6+ 0.1+ 890205 888 O
890127 888 0.6- 0.0 890205 888 0.
890127 888 1.1+ 0.9+ 890207 888 0.
1989 AN6 = 1981 URI16 = 1991 LXx1

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 329. 08566 (1950. 0)

n 0.17472880 Peri. 243.72376

a 3.1687933 Node 89. 39419

e 0. 1754564 I ncl . 2.44312

P 5.64 H 13.2 G
Resi dual s in seconds of arc

811024 095 0.5- 1.3+ 890202 033 O.
890111 033 0.2- 0.3+ 890203 033 O.
890111 033 0.1- 0.3+ 910606 809 1.
890114 033 1.0+ 0.6+ 910606 809 O.

18 816

1989 CL1 = 1973 FX = 1976 UT7

Id. S. Nakano (MPC 14360)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 188. 62405 (1950. 0)

n 0. 18245134 Peri . 78. 35306

a 3.0787282 Node 72. 15596

e 0.2091728 I ncl . 2. 15534

P 5.40 H 12. 8 G
Resi dual s in seconds of arc

730326 095 0.4+ 0.9+ 890207 391 O.
761022 381 0.1+ 0.3+ 890207 391 1.
761022 381 1.2- 0.0 890301 391( 10.
761022 381 0.1+ 0.1+ 890301 391 (8.
761022 381 0.8- 0.1+ 890306 391 O
761024 381 1.3+ 0.6+ 890306 391 1
890205 071 0.1- O0.4- 890308 391 O
890205 071 2.2- 0.6+ 890308 391 (3
890206 391 0.4- 1.3+ 890310 391 1
1989 ES = 1986 TX14 = 1991 PF9

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 222.11634 (1950. 0)

n 0. 17290889 Peri. 305.08133

a 3.1909831 Node 172. 75271

e 0.0757244 I ncl. 16. 97825

P 5.70 H 11.5 G

P

-0.41346787
+0. 86228518
+0. 29241852
0.15

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

.2+

0
3-

SEEEEENEIS

6-
1-
1-
4-
.2+
.2+
1-
.2+
1+

(J-P)
P

+0. 89112429
- 0. 39960778
-0. 21496772
0.15

4-
1+
8+
4+

0
0
1
1

.0
. 1-
1+
. 0+

P

-0. 86977370
+0. 43679123
+0. 22958034

0.15
3- 0.3+
2- 0.1-
4+ 1.1-)
4+ 0.7+)
.8+ 0.1+
.8+ 1.0+
.7+ 1.0-
.8+ 1.3-)
.2+ 1.1-
P
-0.47141150

+0. 87391072
+0. 11853800
0.15

W |

[
[eolele)

890207
890210
890210
890226
890226
910414
910414
910416

1991 SEPT.

i ans

888
888
888
888
888
675
675
675

| chi kawa

+0.
+0.
+0.

910606
910608
910608
910608

COOOrROo00o

Q
. 90557700
. 35602528
. 23059988

Q
45175280
82581047
33757439

809 0.
809 0.
809 1.
809 0.

Nakano

o
[elele]

890310
910806
910806
910806
910814
910814
910814

W |

391 (
809
809

809

809
809

i ans

4
2
1
809 O.
0
1
2

Q
. 49215049
. 80162870
. 33938081

. ot
1+
. 0+
2-
. 1-
. 1-
. 1-

Q
- 0. 88114369
-0. 47234043
-0.02191618

23

cooo SEEIERNSIS

0000000

.2+
.5+
. 0+

. 5+

.3-)
.3+

. 3-
1+

LT+



M P. C 18 817
Resi dual s in seconds of arc
861006 095 0.2+ 1.6- 890406 675 O.
890301 675 0.5- 0.5+ 890408 675 O.
890306 675 0.5+ 2.8- 890408 675 O
890406 675 0.1- 0.4+ 910815 675 O
1989 GJ = 1981 RWb
Id. S. J. Bus
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 162. 59712 (1950. 0)
n 0. 22518619 Peri. 140.09426
a 2.6757255 Node 141. 42725
e 0.1772941 I ncl . 14. 06596
P 4.38 H 12. 7 G
Resi dual s in seconds of arc
810901 675 0.5+ 0.4+ 890405 675 O
810902 675 0.5- 0. 4- 890407 675 O
890405 675 0.3+ O0.5- 890407 675 O
1989 UY3 = 1980 W/4
ld. S. J. Bus
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 136. 00688 (1950. 0)
n 0.21752219 Peri. 245.10289
a 2.7382116 Node 239. 77791
e 0.4761698 I ncl . 21.92871
P 4.53 H 14. 4 G
Resi dual s in seconds of arc
801129 675 0.2+ O0.6- 891029 675 O.
801201 675 0.2- 0.5+ 891129 675 O.
891027 675 0.4+ 0. 3- 891129 675 O.
891027 675 (2.7- 2.8-) 891202 675 1.
1989 YB6 = 1986 NL = 1991 KF
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 74.21841 (1950. 0)
n 0.17431748 Peri . 55.56512
a 3.1737698 Node 121. 65710
e 0.2119616 I ncl . 14. 86753
P 5. 65 H 12.8 G
Resi dual s in seconds of arc
860707 010 0.0 0. 3+ 891231 511 1.
860708 010 (8.5+ 3.7+) 900102 511 1.
891229 511 2.1+ O. 3- 900102 511 1
891229 511 1.6+ 2.1- 900104 511 1.
891231 511 0.4+ O0.7- 900104 511 1
1990 BG
ld. R H MNaught (1978 obs.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 310. 08336 (1950. 0)
n 0. 54383855 Peri. 135.66974
a 1. 4864697 Node 109. 85680
e 0. 5698310 I ncl . 36. 37468
P 1.81 H 14.0 G
Resi dual s in seconds of arc
781206 413 0.4+ 0.5+ 900122 675 (1
781206 413 0.3+ 1.9- 900124 675 O.
900121 675 0.8- 0.5+ 900124 675 O.

.0

1991 SEPT. 23

1- 0.5- 910815 675 0.4+ 0. 3-
6- 0.4+ 910816 675 1.1- 0.4+
.5+ 0.1- 910816 675 0.2+ 1.7-
.4+ 1.0+
Bowel |
P Q
+0. 21172923 +0. 96550888
-0.94718957 +0. 24092685
-0.24083739 -0.09872614
0. 15
.2- 1.1+ 890430 675 1.1- O0.1-
.1- 0.5- 890502 675 1.1+ 0.1+
0.1-
Bowel |
P Q
-0.51516410 -0. 79402457
+0. 85708798 -0.47616656
+0. 00247784 -0.37787614
0. 15
0 0.1+ 891229 801 0.3+ 0.0
7+ 0.6+ 891229 801 0.2+ 0. 2-
4- 0. 8-
0- 0.7+
Kaneda
P Q
-0.97532160 -0.03234830
-0. 02644460 -0.96497263
+0. 21919958 -0.26034863
0. 15
2- 1.0+ 910505 413 1.1- 0.5+
6- 0.6+ 910505 413 1.5+ O0.5-
.3- 0.0 910518 413 1.0- O0.4-
7- 1.7+ 910518 413 0.6+ 0.4+
.8+ 0.0
Bar dwel |
P Q
-0.28621129 +0. 77906333
-0.95747182 -0. 25470765
+0. 03648043 -0.57287375
0. 15
0+ 3.4-) 900125 675 0.1- 0.9-
7+ 1.1- 900126 675 1.2- 1.1+
6+ 0. 8- 900126 675 2.8- 0.9+



M P. C

900126
900130
900203
900203
900220
900220
900223
900223
900227
900228

1990 CH = 1970 SR
Id. B. G Marsden (MPC 16240),

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 125. 88386 (1950. 0)

n 0. 27537961 Peri. 250.11309

a 2.3398197 Node 325. 64715

e 0. 0616574 I ncl . 5.96389

P 3.58 H 13.0 G
Resi dual s in seconds of arc

700927 095 1.3+ 0.9+ 900223 046 O.
701001 095 O0.6- 2.3- 900224 033 2.
900215 400 0.0 0. 6- 900224 046 1.
900215 400 (3.0- 0.8-) 900224 046 (O.
900222 406 0.6- 0.1+ 900228 400 O.
900222 406 0.5+ 1.1- 900228 400 1
900223 046 0.5+ 1.3- 900302 400 O
1990 DA

Id. R H MNaught (1973, 1979 obs.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 223. 99993 (1950. 0)

n 0. 30955729 Peri. 305.51812

a 2.1642563 Node 142. 55820

e 0. 4558118 I ncl . 25. 43190

P 3.18 H 13.5 G
Resi dual s in seconds of arc

731018 413 0.1+ O0.1- 900220 887 O.
731021 413 0.2- 0. 2- 900220 898 (O.
790920 413 0.3- 1.6- 900220 887 O.
900130 675 (0.6- 2.4+) 900220 898 0.
900130 675 0.3- 0.2+ 900220 374 1
900216 402 0.3+ 1.1+ 900220 374 O
900216 402 0.1- 0.6+ 900220 374 O.
900217 402 0.7- 0.8+ 900221 385 O.
900217 402 0.7+ O0.2- 900221 402 O.
900217 402 0.5+ 1.2+ 900221 385 O.
900217 402 0.2+ 0.7+ 900221 402 O.
900217 402 0.1- 0.4+ 900221 898 1
900219 413 0.2+ 0.5- 900221 898 (1.
900219 413 0.4+ 1.5- 900221 898 0.
900219 413 0.5+ 1.2- 900222 568 O.
900220 385 1.1- 1.7- 900223 675 O.
900220 385 0.6- 0.5+ 900223 675 O.
900220 881 (1.1- 2.5-) 900223 657 (1
900220 896 0.1+ 0.1+ 900223 657 O.
900220 881 1.0- 0.6+ 900224 391 (1.
900220 896 0.5+ 0. 3- 900224 391 O.
900220 898 0.7- O0.1- 900227 402 O.

657 O.
675 1.

18 818

5+
8-

2.

6+
. 4-

900228
900228
900228
900301
900301
900322
900322
900322
900322
900324

801
675
675
675
675
801
801
675
675
675

NISISISICISISYES

H Kaneda (ibid.)

.1+ 0. 3-
.8+ 0.0
.7+ 0.9+
9- 0.2+
9- 0.6+
.7+ 0.1+
.6+ 0.0
4- 0.4+
8- 0.8+
1- 0.3+
(3-P)

P
- 0. 80859749
-0.49341517
- 0. 32048645

0. 15

6+ 1.6-
7- 0.6-
3+ 0.8+
6- 3.3+)
4- 0.0
.6+ 0.3+
.9+ 0.8+

P
-0.01438295

+0. 99854008
+0. 05206575
0.15

5- 0. 1-
8- 3.0-)
0 0.7+
5- 0.5+
.3+ 0.1-
.6+ 0.1+
3- 0.5+
6- 1.2+
6- 0.0

1- 0.0

3- 0.2
2+ 1.1-
4-  2.3-)
6- O.8-
1+ 0.0

2+ 0. 6-
4-  1.2-
6- 4.1-)
1+ 1.0-
4- 3.7-)
2-  0.6-
3+ 1.5+

1991 SEPT.
900324 675 2.0-
900327 801 1.0+
900327 801 1.3+
900621 413 O0.7-
900917 474 0. 5-
900917 474 0.5+
900919 474 0.5+
900919 474 0.7+
910210 801 O.7-
910211 801 1.1-
Mar sden
Q
+0. 58543367
-0.72901506
-0. 35468925
900302 400 (3. 3+
900316 400 1. 8-
900316 400 1.6-
910805 675 0. 4-
910805 675 0.6+
910807 675 1.0+
910807 675 0. 2-
WIlianms
Q
-0. 96521027
-0.02746127
+0. 26002888
900227 402 0. 4-
900228 685 0.6+
900228 685 1.0+
900302 657 0. 6-
900302 657 1.0-
900304 402 0. 8+
900304 402 0. 3-
900312 568 (0. 3-
900313 046 1.1-
900313 046 0. 7-
900315 046 0.9+
900315 046 1.3+
900316 046 1.0+
900316 046 (2. 4+
900317 046 0.9+
900317 046 0. 4+
900318 046 1.1+
900318 046 0.9+
900319 046 1.0+
900319 046 0.7+
900321 402 1.1+
900321 402 0. 9-

N
w

COOOORO000

CrPrOoOo0oo

COOORO0O0O00OORrRORNOOROOOO



M P. C 18 819
900322 801 0.9- 0.5+ 900323 801 1.
900322 801 1.0- 0.6+ 900323 801 1.
900322 675 0.2- 0.3+ 900324 675 O
900322 675 0.8- 0.1+ 900324 675 1
1990 DL = 1991 PU13
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 163. 22949 (1950. 0)
n 0. 28890976 Peri. 205.85858
a 2.2661809 Node 337. 75777
e 0.0678417 I ncl . 5.21041
P 3.41 H 13. 4 G
Resi dual s in seconds of arc
900224 552 1.0+ 0.7+ 900303 552 0.
900224 552 0.9+ 2.3+ 900316 552 O.
900302 552 0.0 0.7- 900316 552 1.
900302 552 1.3- 0.1+ 900319 552 0.
900303 552 0.2- 1.8- 900319 552 0.
1990 DK3 = 1990 DC = 1979 GF = 1991 PW

Id. S. Nakano (MPC 17444),

1-

. 6+
. 8+

-0
-0
-0

6-
8-
9+
4-
4-

mO0OO
UI~NOo O

+ +

P
. 99732659
. 04057783
. 06077100
0.15

1. 8-
0. 3-
0.7+
0.1-
0.9+

R Nagata (ibid.), B. G

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 150. 75602 (1950. 0)

n 0. 26437132 Peri . 19. 19425
a 2.4043297 Node 164. 25055
e 0. 1469798 I ncl . 2.43404
P 3.73 H 14.5

Resi dual s in seconds of arc

790331 095 O0.5- 1.4- 900218 399
790401 809 0.3- 0.1+ 900224 809
790402 809 0.2+ 0. 3- 900224 809
900216 399 2.7- O0.2- 900224 809
900216 399 0.3+ 1.7- 900225 809
900216 399 1.4- 0.6+ 900225 809
900218 399 1.6- 1.1+ 900225 809
900218 399 1.1- O.6- 900227 809

1990 EO = 1991 PGl2
Epoch 1991 Dec.

10. 0 ET = JDE 2448600.

al

M 96.51079 (1950. 0)

n 0. 28458406 Peri . 20. 94402
a 2.2890872 Node 243. 35469
e 0. 0909218 I ncl . 5.98125
P 3.46 H 13.4

Resi dual s in seconds of arc

900224 809 0.3+ 0. 3- 900302 809
900224 809 0.1+ O0.2- 900304 809
900224 809 0.4- O0.5- 900304 809
900302 809 0.1- 0.9+ 900304 809
900302 809 0.6- 1.0+ 910807 675
1990 ES1 = 1991 QA1

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 66.56844 (1950. 0)

n 0. 25889626 Peri. 352.37490
a 2.4381038 Node 287.66473
e 0. 0963288 I ncl . 6. 68864
P 3.81 H 14.0

G

Cooor ®

(

-0
-0
-0

4-
2-

2+
o+

.3+
.9+
.5+
L4+

-0
-0
-0

4-
7+
8+
5+

. 6+

+0
-0
-0

J-P)
P

. 99811265
. 06041935
. 01098390
0.15

.9+
.4+
.4+
. 5+
3-
5-
6-
. 8+

cococoooOor

P
. 10108144
. 92691830
. 36139315
0.15

0. 5+
0.1-
0. 5-
0. 8-
0. 8-

P
. 17518987
. 89698795
. 40585850
0.15

900428
900428
900528
900528

910806
910806
910810
910810

900227
900227
910803
910803
910803
910805
910805
910805

910807
910810
910810

1991

801
801
801
801

0. 6-
0. 8-
0.2+
0.1-

Bowel |

Q
+0. 06448283
-0. 87993752
-0.47069302

675
675
675
675

1. 0-
0. 9-
1.0+
0. 8+

Mar sden

Mar sden

Q
+0. 06031800
- 0. 93098527
-0. 36003911

809
809
809
809
809
809
809
809

CoREEREREO
IS
1

Bowel |

Q
+0. 99050902
-0.12776938
+0. 05066422

675 0. 2-
675
675

WIIlianms

Q
+0. 97825944
+0. 11212519
+0. 17446032

SEPT.

coocoo

coocoo

PRPOOOORrO

coo

.4+
. 5+

6-

1+

.4+

1-

. 6+

.9+

L2+
. 3-
.2+
.4+
.3+
.3+



M P. C 18 820
Resi dual s in seconds of arc
900224 809 0.5+ 0.7+ 900302 809 1.1+ 0.0
900224 809 0.3+ 0.1+ 900304 809 0.3+ O0.8-
900224 809 0.2- O0.3- 900304 809 1.0- O.3-
900302 809 0.7+ 0.3+ 900304 809 1.6- 0.1+
900302 809 0.1- 0.1+ 910716 675 1.0- 0.3+
1990 FD1 = 1973 GJ1 = 1986 JP = 1991 NQ@
Id. H E Holt (k), G V. WIlians
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 145. 16549 (1950. 0) P
n 0. 22880760 Peri . 76. 52510 -0.97140806
a 2.6474174 Node 104. 27915 -0.10064911
e 0. 1155973 I ncl . 14. 12493 +0. 21502590
P 4.31 H 12.0 G 0.15
Resi dual s i n seconds of arc
730403 095 1.7+ 3.1+ 900402 402 0.5- 0.0
860513 054 2.2- 3. 8- 900402 402 0.0 1.1+
900326 402 0.1+ 0.4+ 900424 402 0.1- 0.7-
900326 402 0.7+ 0.2+ 900424 402 0.6+ O0.2-
1990 FW. = 1975 JL
Id. H Kaneda (MPC 16587)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 123. 20705 (1950. 0) P
n 0. 25911359 Peri. 164.06784 -0. 66586160
a 2.4367403 Node 64. 16789 -0. 68885754
e 0. 1230515 I ncl . 2.33915 -0. 28653727
P 3.80 H 14.0 G 0.15
Resi dual s i n seconds of arc
710324 675 1.1- 1.3- 750507 808 0.7+ 0.9+
710325 675 0.4+ 0.6+ 750511 808 O0.7- 0.9-
710325 675 0.2- 0.8+ 750511 808 0.8+ 0.3+
710326 675 0.9+ O0.7- 900316 046 0.5- 1.2-
710327 675 0.0 0.2+ 900316 046 0.4- O0.7-
710402 675 0.2+ 0.8+ 900317 046 1.0- 0.9+
750507 808 0.9- O0.3- 900317 046 0.1- 0.2+
1990 HA
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 155. 35816 (1950. 0) P
n 0. 23805276 Peri. 307.84918 -0. 67350595
a 2.5784214 Node 184. 50009 +0. 69766382
e 0. 6933462 I ncl . 3. 88563 +0. 24424358
P 4.14 H 17.0 G 0.15
From 42 observations 1989 Cct. 25-1990 May 25, nean
1990 K& = 1974 HB3 = 1986 TD10 = 1991 PN11
Id. H E Holt (k), G V. WIlians
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 61.91554 (1950. 0) P
n 0. 18889093 Peri. 115.43311 +0. 57213179
a 3.0083519 Node 189. 63929 -0. 80226216
e 0. 0880152 I ncl . 10. 38950 -0.17041315
P 5.22 H 12.0 G 0.15
Resi dual s in seconds of arc
740425 805 0.0 0. 3- 900528 808 1.1- O. 8-
861003 095 0.0 0. 4- 900618 808 0.1- O0.1-
900528 808 1.4+ 0.5+ 900618 808 0.6- 0.3+

910716
910718
910718
910807
910807

1991

675
675
675
675
675

OCrRoO0o0o
ohAMODN
+ +

WIIlians

Q
+0. 02086377
- 0. 93837804
- 0. 34498022

910714 675 0.3+
910714 675 0. 2-

900318
900318
900319
900319
900322

resi

900620
910809
910810

WIIlians

Q
+0. 74517030
- 0. 59513905
- 0. 30088326

046
046

0. 1-
0.7-
046 2.1+
046 0.5+
095 (5. 7-

Bar dwel |

Q
-0. 73916267
- 0. 63328366
- 0. 22932586

dual 1".2.

WIIlianms

Q
+0. 81960562
+0. 55161584
+0. 15481148

808 0.3+
675 0.0
675 0.0

SEPT.

. 4-
4+

.2+
. 6-

coo00O
o

1+
. 4-
. 9-
L7+
L 2+)

eleleola)

0.1+
0. 3+
0.1-



M P. C 18 821 1991 SEPT.
1990 MJ
ld. R H MNaught (1983 obs.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bar dwel |
M 97.43046 (1950. 0) P Q
n 0. 22049849 Peri . 75. 72676 +0. 82436183 +0. 30456177
a 2.7135155 Node 264. 72611 -0.48173436 +0. 82009893
e 0. 3970500 I ncl . 28. 63160 +0. 29725338 +0. 48443769
P 4. 47 H 13.0 G 0.15
Resi dual s i n seconds of arc
830114 413 0.8+ 1.9+ 900818 801 0.3- 0.1+ 901019 801 1. 4-
830114 413 0.4+ 0.1+ 900820 801 0.2+ 0.2+ 901019 801 O. 6-
900628 675 (0.8- 4.6+) 900820 801 0.2- 0.0 901021 801 0.5+
900628 675 0.8- 2.5+ 900916 801 0.1+ 0.1+ 901021 801 0.8+
900629 675 (0.9- 4.5+) 900916 801 0.8+ 0.3+ 901114 801 O. 3-
900718 675 0.5- 0. 3- 900919 801 1.1+ 0.5+ 901114 801 O. 2-
900718 675 1.5- 0.7+ 900919 801 1.0- 0.8+ 901115 801 O. 2-
900721 675 0.7+ 0.0 900921 801 0.1+ 0.2+ 901115 801 0.0
900721 675 1.8+ 0.2+ 900921 801 0.0 0. 3+ 901207 688 0.6+
900816 801 0.1+ 1.3- 901015 801 0.1+ 0.3+ 901207 688 0.3+
900816 801 0.2+ 0.1+ 901016 801 0.4+ O.4- 901214 801 0.5+
900817 801 0.9+ O0.4- 901016 801 O0.2- O0.7- 901214 801 0.4+
900817 801 1.8- O0.7- 901017 801 O0.5- 1.3-
900818 801 0.2+ 0.2+ 901017 801 0.5- 1.3-
1990 QD2 = 1972 RT1 = 1972 T8
Id. G V. Wllians (MPC 17213)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P) G een
M 145. 12704 (1950. 0) P Q
n 0. 27233694 Peri. 197.61382 +0. 71334042 +0. 70029441
a 2.3572151 Node 117.90380 -0.63921080 +0. 66598736
e 0. 2103277 I ncl . 1. 75580 -0. 28732385 +0. 25699918
P 3.62 H 14.0 G 0.15
Resi dual s in seconds of arc
710324 675 0.9- 2.4- 720911 095 0.0 1. 3- 900914 675 0. 7-
710325 675 0.1- 1.9- 721013 095 1.9+ 2.5- 900914 675 1.1-
710325 675 0.5- 0.4+ 900822 675 2.0+ O0.5- 900919 675 2.1-
710326 675 1.3- 1.1- 900822 675 1.3+ O0.6- 900919 675 1. 6-
710327 675 1.1- 0.6+ 900828 675 0.7+ 0.4+
710402 675 0.9+ 1.4- 900828 675 0.8+ 0.1-
1990 Q& = 1979 SzZ12
Id. S. J. Bus (MPC 18296)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P) G een
M 12.72342 (1950. 0) P Q
n 0.17793464 Peri. 262.83642 +0. 35808815 -0.93168815
a 3.1306167 Node 165. 71261 +0. 92414556 +0. 34434157
e 0. 0976395 I ncl . 14. 32837 +0. 13314599 +0. 11569819
P 5.54 H 11.9 G 0.15
Resi dual s in seconds of arc
710324 675 2.2+ 1.2- 900828 675 0.1- O. 8- 900920 675 0. 3-
710326 675 0.1+ O0.1- 900828 675 2.2+ 1.2+ 900921 809 0. 2-
710326 675 0.4+ 0.3+ 900914 675 0.6- O0.1- 900921 809 0.2+
710327 675 2.7- 0. 3- 900914 675 0.2+ 0.8+ 900921 809 0.7+
790920 675 0.5+ 1.6- 900914 675 1.1- O0.1- 900922 809 0.1+
790921 675 0.4+ 1.7- 900914 675 0.3+ 0.2- 900922 809 0.4+
900822 675 0.2- O0.2- 900919 675 0.2- O0.2- 900922 809 0.7+
900822 675 0.1- O0.1- 900919 675 0.2+ 0.5-

COOOO0000000
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M P. C

1990 B4 = 1968 UR2 = 1979 SF4
ld. H Kaneda (MPC 17640), R Nagata

18 822

(ibid.)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P)

M 346. 73879 (1950. 0) P

n 0.17479196 Peri. 279.34486 +0. 22992726
a 3. 1680300 Node 157. 20693 +0. 93257289
e 0. 0246972 I ncl . 6. 73648 +0. 27828271
P 5.64 H 12.0 G 0.15

Resi dual s i n seconds of arc

681023 095 1.4+ 1.7- 900818 809 0.8- 1.0+
710324 675 0.6+ 1.6- 900822 675 0.8+ 0.09-
710326 675 O0.7- 0.6+ 900822 675 0.3- 1.6-
710326 675 0.3+ 0.4+ 900823 675 0.7+ 1.3-
710327 675 0.1- 2.5- 900823 675 0.6+ 1.5-
710402 675 1.2- 0.7+ 900826 809 0.2- 0.7+
710416 675 0.2+ 0.3+ 900826 809 0.8+ 0.9+
710416 675 0.5+ 0. 3- 900826 809 0.2+ 1.0+
790924 095 1.8- 0.4+ 900829 675 0.6+ 2.0-
900816 809 0.8+ 0.4+ 900829 675 1.8+ 1.6-
900816 809 0.9+ 0.6+ 900910 809 0.1- 0.8+
900816 809 0.4+ 0.7+ 900910 809 0.3+ 0.5+
900818 809 0.0 0. 8+ 900910 809 0.5+ 0.5+
900818 809 1.4- 0.7+ 900911 809 0.2+ 0.7+
1990 SB

ld. R H MNaught (1982, 1983 obs.)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5

M 151. 10726 (1950. 0) P

n 0. 26657091 Peri . 86. 23008 +0. 09818098
a 2.3910806 Node 189. 89305 -0.99092279
e 0. 5485038 I ncl . 18. 10110 -0.09182874
P 3.70 H 13.5 G 0.15

Resi dual s i n seconds of arc

820413 413 0.3+ 1.4+ 900923 568 (0.5+ 3.5+)
831227 413 0.1- 0. 3- 900924 568 0.3- 0.7+
900916 675 1.6+ O0.2- 900925 657 0.9+ 0.5+
900916 675 0.3+ 0.5- 900925 657 1.5+ 0.1+
900918 675 0.7- O0.2- 900928 696 (1.3+ 7.2+)Y
900918 675 0.2- 2.1- 901010 413 0.6+ 0.4+
900920 657 0.1- 0.4+ 901015 568 0.6- 2.0+
900920 657 0.7- O0.2- 901016 808 0.8- 0.6+
900920 675 0.1- 0.1+ 901016 801 0.1+ 0.3+
900920 675 0.6- 0.3+ 901016 808 0.4+ 1.3-
900923 657 1.0+ 1.5+ 901016 801 0.1- 0.4+
900923 568 (0.3+ 3.5+) 901016 675 0.9- 0. 3-
1990 SHA = 1955 ST2

ld. R H MNaught (1986 obs.), G V. WIlians
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5

M 161. 51440 (1950. 0) P

n 0. 28225688 Peri . 4.59402 +0. 22691546
a 2.3016522 Node 278.54334 -0. 89655767
e 0. 3864033 I ncl . 5. 54759 -0. 38038628
P 3.49 H 13.5 G 0.15

Resi dual s in seconds of arc

550917 760 1.3+ 1.0- 860401 413 0.3- 1.0-
550917 760 1.1- 0.5+ 860401 413 0.1+ 0. 3-
860314 413 0.8- 0. 6- 900918 675 1.1+ 1.8-
860314 413 0.0 0. 4- 900918 675 1.0+ 1.2-

1991 SEPT.
G een
Q
-0.97214625
+0. 20673456
+0. 11041964
900911 809 0.4+
900911 809 0.7+
900912 809 1. 4-
900912 809 1. 2-
900912 809 1. 1-
900912 809 1.0-
900913 809 O0.9-
900913 809 O0.5-
900913 675 0. 4-
900913 675 0. 1-
900913 809 0.1+
900914 809 0.2+
900914 809 0. 3+
WIIlianms
Q
+0. 99373590
+0. 09267180
+0. 06245722
901016 675 1. 2-
901021 801 O. 3-
901021 801 O. 3-
901114 801 O.1-
901114 801 O. 5-
901119 413 1.1+
901207 688 0. 1-
901207 688 0. 1-
901214 801 0.1+
901214 801 0. 2-
WIIlians
Q
+0. 96921104
+0. 16954407
+0. 17856306
900923 675 0. 4-
900923 675 0. 6-
900925 675 0. 6-
900925 675 0. 7-

23
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M P. C 18 823
901014 675 0.6+ O0.7- 901114 801 O
901014 675 0.4+ O0.6- 901114 801 O
901017 675 0.4- O0.4- 901116 801 O
901017 675 1.5- 0.1- 901116 801 O
1990 TQL = 1980 W4
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 131. 40277 (1950. 0)
n 0. 28993410 Peri. 242.91642
a 2.2608401 Node 123. 04489
e 0.1778837 I ncl . 5.96861
P 3.40 H 15.1 G
Resi dual s in seconds of arc
801129 675 0.9- 0.4+ 901015 372 O
801201 675 0.9+ O0.5- 901017 372 O
901015 372 0.6+ 0.9- 901017 372 1
1990 TE7 = 1980 WC5
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5
M 97.61099 (1950. 0)
n 0. 19204640 Peri. 163.34172
a 2.9753081 Node 210. 81597
e 0. 0903416 I ncl . 9.07272
P 5.13 H 14. 2 G
Resi dual s in seconds of arc
801129 675 0.0 0. 3- 901013 033 O
801201 675 0.0 0. 3+ 901013 033 O
1990 UF2 = 1980 WI3
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 344. 53976 (1950. 0)
n 0. 29079384 Peri. 338.09282
a 2.2563818 Node 204.90126
e 0. 1353418 I ncl . 6. 90346
P 3.39 H 13.9 G
Resi dual s i n seconds of arc
801129 675 0.1+ 0.5+ 901028 372 O.
801201 675 0.1- O0.5- 901030 372 O.
901027 372 (3.8- 0.4-) 901114 372 O.
901027 372 0.9- 0.4- 901114 372 O.
1990 VA
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 176. 52809 (1950. 0)
n 1. 00795574 Peri . 34. 38465
a 0. 9851637 Node 215. 74482
e 0. 2786550 I ncl . 14. 16222
P 0.98 H 19.5 G
From 19 observati ons 1990 Nov. 9-Dec.
1990 VX2
ld. R H MNaught (1984 obs.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5
M 81.47885 (1950. 0)
n 0. 25744259 Peri . 41. 69759
a 2.4472732 Node 52. 72582
e 0. 2937635 I ncl . 24. 46594
P 3.83 H 13.0 G

7, nean residua

.4+
. 5+
T+
. 5+

0. 5+
0. 4-
1.1+
1.2+

P

+0. 99054645

+0. 12970370

-0. 04466184
0.15

.2- 0.7-
. 8+
.3- 1.1+

0. 3+

p

+0. 96778894

+0. 20923757

+0. 14001504
0.15

.9- 0.0
. 6+

0. 2-

P
- 0. 99749600
-0. 03232774
-0. 06290191
0.15

2- 0.9+
5+ 0. 3-
6+ O0.5-
5+ 0.0

p

- 0. 34992295

-0. 90501204

- 0. 24188249
0.15

P
- 0. 02959666
+0. 77190295
+0. 63505108
0.15

901020
901023

901115
901123
901123

1991 SEPT.

901213 801 0.8+
901214 801 O. 5-

Bowel |

Q
- 0. 10592564
+0. 93007772
+0. 35176015

372 0.4+
372 0. 3-

Bowel |

Q
- 0. 23845135
+0. 94023498
+0. 24310314

901014 033 0.2+
901018 033 0.1+

Bowel |

Q
+0. 04940045
- 0. 95495791
- 0. 29260040

372 (7. 3-
372 (3.6-
372 0. 6-

Bar dwel |

Q
+0. 92581053
-0. 37349491
+0. 05810690

0".6.

WIIlianms

Q
-0. 94367053
- 0. 23104884
+0. 23685936
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M P. C 18 824
Resi dual s in seconds of arc
840525 413 1.0- 0. 4- 901115 400 (2.
840601 413 1.0+ 0.4+ 901117 399 (2.
901111 675 0.7+ O0.6- 901117 399 O.
901111 675 0.3- 0.1- 901117 399 (1
901112 675 0.6- 0. 3- 901118 675 O.
901113 675 0.2- O0.8- 901118 675 O.
901113 400 (2.8- 0.3-) 901119 399 (O.
901113 400 O0.3- 1.6- 901119 400 (O.
901113 400 2.0- O0.1- 901119 399 1.
901113 374 0.1+ 0. 3- 901119 400 O.
901113 374 0.4- 0.4+ 901119 413 O.
901115 400 1.0- O.4- 901119 413 O.
1990 WA
ld. R H MNaught (1974, 1982 obs.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 90. 36397 (1950. 0)
n 0. 24854325 Peri . 11. 98085
a 2.5053481 Node 70. 72680
e 0.4677428 I ncl . 26. 03252
P 3.97 H 15.5 G
Resi dual s in seconds of arc
740820 413 0.8+ 0.3+ 901120 413 O.
821205 413 0.8+ 0.5+ 901121 675 O.
821205 413 1.6- 0. 4- 901121 675 O.
901113 675 0.6+ 1.2+ 901128 413 O.
901113 675 0.4+ 1.7- 901214 801 1.
901114 675 0.9- 1.4- 901214 801 1.
901114 675 1.3- 0. 3- 901217 675 O.
901118 675 1.0+ 1.8- 901217 675 1.
901118 675 1.2+ O.4- 901218 801 O.
901119 413 0.5- 0.7+ 901218 801 O.
901119 413 0.7+ 1.5+ 901218 675 O.
1990 WA2
Id. R H MNaught (1984 obs.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 93. 97896 (1950. 0)
n 0. 18347450 Peri. 283.53574
a 3.0672717 Node 90. 23349
e 0. 4482103 I ncl. 15. 70564
P 5.37 H 12.5 G
Resi dual s in seconds of arc
840605 413 0.6- 0.3+ 901214 801 O.
840605 413 0.6+ 0. 3- 901214 885 1.
901118 675 1.8+ O0.5- 901214 885 O.
901118 675 2.0+ 0.0 901223 885 0.
901121 675 1.3+ O0.4- 901223 885 O.
901121 675 0.7- 0.8+ 910106 885 1.
901123 885 1.5- 0.8+ 910111 675 O.
901123 885 0.5+ 1.7+ 910111 675 O.
901123 885 0.5+ 0.5+ 910113 675 O.
901126 885 1.8- 0.0 910113 675 O.
901126 885 0.9- 0. 3- 910114 801 O.
901210 885 0.1+ O0.1- 910114 801 O.
901213 801 0.0 0.2+ 910116 801 O.
901213 801 0.1+ 0.1+ 910116 801 O.
901214 801 0.2+ 0.6+ 910117 885 1.

+0. 14681240
+0. 86738964
+0. 47548010

8-
8+

+0. 93496464
+0. 32293818

-0. 14680620
0.15
0 0.1+
8- 0.4+
0 1. 2-
9+ 0.9-
3+ 0. 3-
6- 1.1-
6+ 1.2-
1- 0.1-
9- 1.7-
0 1. 0-
2+ 0.4+
3+ 0.5+
4+ 0.1+
4+ 0.1+
7- 0. 8-

COOONNOONFOO
w
+
N

P

0.15

. 0+
2.
LT+
. 0+
1+
. 5+
2.
2.
2.
9-
2.

coorooonONN

P

1991 SEPT
901120 801 O0.7-
901120 801 O.7-
901121 801 0.6+
901121 801 O.5-
901121 400 (0. 6-
901121 400 (1.7-
901213 400 0.5+
901213 400 1.7+
910213 801 O. 8-
910213 801 O. 6-
910217 801 0.2+
910217 801 0. 3+
WIIlians
Q
- 0. 89822860
-0. 08441990
+0. 43134517
901218 675 0.6+
910111 675 O. 8-
910111 675 0.2+
910114 675 0.9+
910114 675 0.2+
910316 801 0.2+
910316 801 O. 2-
910318 688 0. 2-
910318 688 0. 1-
910320 801 O. 3-
910320 801 O. 6-
Bar dwel |
Q
-0.22927368
+0. 86589608

+0. 44458695

910117
910209
910210
910210
910212
910212
910212
910217
910217
910219
910219
910318
910318

885
801
801
801
887
887
887
801
801
889
889
801
801

OOrO0O000000000

.3+
. 5+
.3+
.4+
. 8-
. 8-
e
LT+

N
w
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M P. C. 18 825 1991 SEPT.
1990 Wz2
ld. R H MNaught (1975, 1976 obs.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5 WIlians
M 96. 90336 (1950. 0) P Q
n 0. 28623668 Peri . 62. 22822 +0. 42100065 - 0. 90684051
a 2.2802678 Node 3.08828 +0. 64538969 +0. 28400809
e 0.3365865 I ncl . 21. 75545 +0. 63736222 +0. 31141562
P 3.44 H 13.0 G 0.15
Resi dual s in seconds of arc
750608 413 0.0 0.5+ 901118 675 0.7+ 0.8+ 901217 675 0.6+
750608 413 0.6+ 0.3+ 901119 675 0.2- O0.6- 910216 801 0.5+
760824 413 0.3+ 0.9+ 901119 675 0.9- 1.2+ 910217 801 0. 4-
760824 413 0.0 1.5- 901215 675 0.5+ 0.1- 910320 801 0. 2-
901118 675 (4.5- 0.2-) 901217 675 1.6- 0.9- 910320 801 0.0
1991 BB
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5 WIlians
M 138. 06033 (1950. 0) P Q
n 0. 76280647 Peri. 322.80614 -0.10260664 +0. 81739744
a 1.1862962 Node 294. 35519 -0. 69516696 -0. 46653148
e 0.2724514 I ncl . 38.47974 -0.71148772 +0. 33794941
P 1.29 H 16.0 G 0.15
From 35 observations 1991 Jan. 12-Aug. 23, nean residual 1".00.
1991 CQ
ld. R H MNaught (1983 obs.)
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5 Bar dwel |
M 80. 87642 (1950. 0) P Q
n 0.24708134 Peri. 296.25310 - 0. 35789252 - 0. 93248379
a 2.5152206 Node 174. 04636 +0. 93206848 - 0. 35360332
e 0.4758309 I ncl. 28. 10067 -0. 05622531 +0. 07374737
P 3.99 H 16.5 G 0.15
Residual s in seconds of arc
830311 413 1.0- 1.7- 910213 474 1.1- 1.5+ 910313 801 0.5+
830311 413 1.1+ 1.9+ 910213 474 (0.6- 4.2+) 910313 801 0.0
910210 413 1.3+ 0.9+ 910214 413 0.8+ O0.5- 910404 413 O0.5-
910210 413 1.6- O0.2- 910308 474 1.4+ 1.4+ 910404 413 0.2+
910211 413 0.5+ 0.1- 910308 474 0.3+ 0.3+ 910404 413 0. 1-
910212 413 0.8+ 0. 3- 910309 474 0.5- 0.2+
910212 413 0.8- 1.1- 910309 474 0.4- 1.3-
1991 DG
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Bar dwel
M 116. 25218 (1950. 0) P Q
n 0. 57807872 Peri . 63. 05695 -0. 45858186 +0. 88865134
a 1.4271777 Node 179. 64060 - 0. 86841307 -0.44784733
e 0.3628525 I ncl . 11. 15844 -0.18857737 -0.09864867
P 1.70 H 18.5 G 0.15
From 21 observations 1991 Feb. 20-Aug. 12, nean residual 0".9.
1991 EE
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Mar sden
M 39. 30974 (1950. 0) P Q
n 0.29274616 Peri. 115.06753 +0. 23674543 +0. 97098029
a 2.2463388 Node 168. 47238 -0.94126946 +0. 23786695
e 0.6241559 I ncl . 9. 76519 -0. 24075590 +0. 02483115
P 3.37 H 17.5 G 0.15
From 45 observations 1991 Mar. 13-Sept. 5, nean residual 0".5.
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rom 7 observations 1991 Feb.

M P. C 1
1991 FH
Epoch 1991 Dec.
M 51.46946
n 0.17510755
a 3.1642161
e 0.1446991
P 5.63
F
1991 GP1
Epoch 1991 Dec.
M 25.56799
n 0.21479767
a 2.7613175
e 0.2241618
P 4.59

8 826
10.0 ET = JDE 2448600.
(1950. 0)
Peri. 330.59505
Node  206. 65923
Incl.  19.44056
H 13.0

10.0 ET = JDE 2448600.
(1950. 0)
Peri. 104.53179
Node  134.09904
Incl.  14.43754
H 11.5

From 14 observations 1991 Apr. 9-Aug.

1991 GG10 = 1977 DH = 1977 DH11
Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 149. 41773 (1950. 0)

n 0. 28644630 Peri. 345.84843
a 2.2791552 Node 115. 16759
e 0. 1409738 I ncl . 4.03382
P 3.44 H 14. 3

Resi dual s in seconds of arc

770217 801 0.2- 0.4+ 910409 033
770222 801 0.2+ O0.4- 910411 033
910409 033 0.4+ 0.3+ 910411 033
1991 GP10 = 1979 OK3 = 1982 DF4
Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 286. 25930 (1950. 0)

n 0. 22921992 Peri. 215.62596
a 2.6442417 Node 115. 37548
e 0. 0499498 I ncl . 3.70923
P 4.30 H 14. 4

Resi dual s in seconds of arc

790724 675 0.7- 0.8+ 820220 033
790724 413 0.3- 0.9- 820220 033
790725 675 1.2+ 1.0+ 820221 033
790727 675 0.2- 0.9- 820221 033
820220 033 0.3- 0.1- 910409 033
1991 GQLO = 1989 WR3

Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 245. 94561 (1950. 0)

n 0.21618522 Peri. 234.60195
a 2.7494894 Node 131. 81868
e 0.1118881 I ncl . 4.54286
P 4.56 H 12.5

Resi dual s in seconds of arc

891129 033 0.5+ O0.5- 910409 033
891129 033 1.6+ 1.0- 910409 033
891202 033 2.1- 1.4+ 910411 033

5

G

5

G

12, nean resi dual

gl

. 5+
. 9-
.9+

COorRoo ®

. 5+
. 0+
. 3-

P

- 0. 98629240

+0. 08601620

- 0. 14081376
0.15

10- May 15, nean residual

P
- 0. 49859692
- 0. 85984701
-0.10983732
0.15

P

-0.19163170

+0. 90713874

+0. 37466865
0.15

0.2+
0.1+
0. 4-

P

+0. 87352946

- 0. 43024835

-0. 22766785
0.15

0. 3+
0.1+
0. 6-
0. 3+
0. 9+

P

+0. 99181919

+0. 12671608

-0. 01541861
0.15

2.6+
2. 3+
0. 8+

1991 SEPT.

WIIlianms

Q
-0.07018868
-0. 99102680
-0.11375164

0". 63.

Bar dwel |

Q
+0. 84814060
-0.45773961
-0. 26670578

0". 4.

Kaneda

Q
-0. 97939970
- 0. 20150956
-0.01304327

910412
910413

033 0.3+
033 1.2-

Kaneda

+0.
+0.
+0.

910409
910411
910411
910412
910413

Q
48324913
82267276
29946587

033 O
033 0.
033 0.
033 O
033 O

Kaneda

- 0.
+0.
+0.

910411
910412
910413

Q
11318301
92882395
35281111

033 0.1+
033 0. 3-
033 1.0-
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M P. C. 18 827
1991 JW
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 78.62824 (1950. 0)
n 0.93197624 Peri. 301.70431
a 1.0380051 Node 53. 45912
e 0.1182997 I ncl . 8. 71366
P 1.06 H 19.5 G
From 18 observations 1991 Apr. 19-July 1,
1991 JX
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 41.22561 (1950. 0)
n 0.24619941 Peri . 64. 52199
a 2.5212237 Node  212.14352
e 0.5986759 I ncl . 2.31672
P 4.00 H 18.5 G

From 56 observations 1991 May 9- Aug. 11

1991 Jv1

Epoch 1991 Dec.
M 350. 66945

n 0.24122049
a 2.5557983
e 0.2279782
P 4.09

F

10. 0 ET = JDE 2448600. 5

(1950. 0)
Peri . 116. 93259
Node 212. 46466
I ncl . 24. 79658
H 12.0

rom 9 observations 1991 May 11- Aug.

1991 JZ1 = 1958 DK = 1970 KC

G
11,

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 359. 79244 (1950. 0)

n 0. 18482505 Peri. 143.98677
a 3. 0523174 Node 130. 80568
e 0.0777433 I ncl . 10. 99856
P 5.33 H 12.0

Resi dual s in seconds of arc

580218 760 0.7- O.5- 910511 413
580218 760 0.6+ 0.6+ 910511 413
700529 095 0.2+ 1.3+ 910613 675
910508 413 1.4- 2.8+ 910613 675
910508 413 0.3+ 0.9+ 910615 675

1991 NQ = 1990 BH4
Epoch 1991 Dec.

,\
OCrPORO ®©

10. 0 ET = JDE 2448600. 5

M 74. 36836 (1950. 0)

n 0. 26723503 Peri. 313.84729

a 2.3871222 Node 294. 09443

e 0. 1973092 I ncl . 22.10863

P 3. 69 H 13.0

Resi dual s i n seconds of arc

900124 033 0.2- 0.9- 910709 675
900125 033 0.3+ 0.9+ 910711 675
910709 675 2.0+ 0.5+ 910815 675

G

2.
0.
1.

P

+0. 98854972

-0. 02070619

- 0. 14946807
0.15

p

+0. 11568024

-0. 92518214

-0. 36146382
0.15

mean resi dua

P
+0. 81659556
- 0. 55219686
+0. 16807829
0.15

mean resi dua

(J-P)
P

+0. 09172113

-0. 95238720

-0.29076769
0.15

2- 0.7+
9+ 0. 34+)
4- 1.1-
1+ 1.7-

.8+ 2.1-

(J-P)
P

-0.32714211

-0.72242527

-0. 60916318
0.15

8- 0.2-
8+ 0. 2-
8- 2.7-

nmean resi dual

910615
910812
910812

910815
910816
910816

1991 SEPT.

WIIlianms
Q
+0. 08918731

+0. 87917877
+0. 46807085

1".11.

WIIlianms

Q
+0. 99305364
+0. 09984397
+0. 06225471

0". 84.

Bar dwel |

Q
+0. 53149867
+0. 83291187
+0. 15416546

0". 4.

Bar dwel |

Q
+0. 98525775
+0. 12914259
-0.11220227

675 0.3+
801 O.4-
801 O.6-

Mar sden

Q
+0. 88030438
-0.46735667
+0. 08149810

675 0.2+
675 0.4+
675 1.0+

23

1. 3-
0.1+
0.1+

1.0+
0. 9+
0. 8+



M P. C

1991 NGL = 1982 YR = 1990 HV2

Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 2.56896 (1950. 0)

n 0. 18901510 Peri . 39. 18687
a 3.0070343 Node 307. 42973
e 0. 1150850 I ncl . 9. 04999
P 5. 21 H 12.5

Resi dual s in seconds of arc

821222 511 0.5+ 0.1+ 910712 675
821223 511 0.5- 0.3+ 910712 675
900428 413 0.5- O0.6- 910714 675
900428 413 0.0 0.7+ 910714 675
900429 413 1 0.1+ 910717 675
900429 413 1 0.1+ 910717 675
1991 NH1 = 1982 VS8 = 1989 CV7

Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 5.81119 (1950. 0)

n 0. 20103604 Peri. 345.45271
a 2. 8859365 Node 356. 23300
e 0. 0765940 I ncl . 1.48923
P 4.90 H 12.5

Resi dual s in seconds of arc

821109 095 1.3+ 0.3+ 910712 675
821114 095 1.3- 0. 4- 910714 675
890213 049 0.9- 1.8- 910714 675
890213 049 0.9+ 1.9+ 910717 675
910712 675 0.2+ 0.7+ 910717 675
1991 NL1 = 1975 V& = 1986 SQ

Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 71.34930 (1950. 0)

n 0. 17463485 Peri. 189.07323
a 3.1699234 Node 72.47504
e 0. 0914749 I ncl . 2. 16455
P 5.64 H 12.0

Resi dual s in seconds of arc

751102 095 2. 1.3- 861001 046
751109 381 1. 0. 2- 861003 046
751109 381 1. 0.9+ 861003 046
860930 046 2. 0.1+ 910712 675
860930 046 2. 0.1+ 910712 675
861001 046 1. 1.5- 910714 675
1991 NX1 = 1980 RZ5 = 1986 AJ2 = 1990
Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 122. 44762 (1950. 0)

n 0. 25373954 Peri. 231.74841
a 2.4710307 Node 320. 08128
e 0.1113993 I ncl . 10. 72768
P 3.88 H 12.5

Resi dual s in seconds of arc

800913 675 0.3- 0.3+ 900220 046
800914 675 0.2- 0.3+ 900223 033
860112 688 0.8+ 0.1+ 900223 033
860112 688 0.8- 0. 4- 910714 675
900220 046 1.5+ O0.6- 910714 675

18 828

coonERE © COoCCe ® COooor O

COFOoo O

+0. 96659691
- 0. 25628593
-0. 00281598

0.15

3+
5+
4-
4-
7-
2.

+0. 94935270
- 0. 28561054
-0.13098116

0.15

7-

4+
3+
4+

.3+

-0.14708333
- 0. 90507273
-0.39901109

0.15

7+
0+
9+
5+
8-
3-

P

.9+
.3+
.3+
0-
L2+
6-

oorooo

P

0. 3-
0. 2-
0. 3+
1.2-
0. 6-

P

. 8+
. o5+
. 3-
.0
. 5-
. 5+

eoleolole] o)

D5 = 1990 DL6
5 (J-P)
P

- 0. 96995413
-0.12025959
-0.21148668

0.15

1.1-
1.7+
1.4+
0. 8+
0. 3+

1991 SEPT.

WIIlianms

+0.
+0.
+0.

910805
910805
910808
910808

Q
22380394
83863282
49659521

675 0.2+
675 O0.5-
675 0.2+
675 0. 1-

WIIlians

+0.
+0.
+0.

910805
910805
910808
910808

Q
31420778
86065780
40067646

675
675
675
675

Cooo
BWON

WIlianms

+0.
- 0.
- 0.

910714
910717
910717
910805
910808
910808

Q
98846816
11980687
09261211

675
675
675
675
675
675

9-
. 6+
2+
. 5+
. ot
1-

SEEEEE

| chi kawa

+0.
- 0.
- 0.

910717
910717
910718
910718

Q
21194677
84448523
49185695

675 0.5-
675 0.5+
675 (0. 3-
675 1.0-

23

.2+
.0+
. 6-

coro

L2+
L+
. 2-
. 8+

COO0O

. 0+
. 1-
. 2-

.3+
. 2-
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N
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M P. C 18 829 1991 SEPT.
1991 NA2 = 1977 DW = 1990 DJ7
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 WIIlians
M 87.47740 (1950. 0) P Q
n 0. 22907024 Peri. 113.03105 -0.47541968 +0. 87107689
a 2.6453934 Node 127.99899 - 0. 85353007 -0.42272809
e 0. 1586065 I ncl . 9. 00142 -0.21321947 -0. 25005203
P 4.30 H 13.5 G 0.15
Resi dual s in seconds of arc
770218 381 0.4- O0.5- 900220 372 0.5+ 1.6+ 910717 675 0.0
770218 381 0.1- O.8- 910714 675 0.6- 0.5+ 910805 675 0.1+
770219 381 0.1- 0.9- 910714 675 1.1+ 0.2+ 910805 675 0. 5-
900220 372 (3.2+ 4.5+) 910717 675 0.0 0. 9-
1991 OA
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 WIIlians
M 43. 09376 (1950. 0) P Q
n 0. 24809349 Peri. 317.25017 -0.11632711 +0. 99016016
a 2.5083750 Node 305. 92300 -0. 88329967 -0.13894775
e 0. 5868682 I ncl . 5.51214 -0.45414721 +0. 01662464
P 3.97 H 18.0 G 0.15
From 24 observations 1991 Mar. 18-Aug. 21, nean residual 0".81.
1991 PE = 1986 TE1
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (J-P) Mar sden
M 23.87026 (1950. 0) P Q
n 0.18274858 Peri. 195.68842 +0. 72894042 +0. 68334387
a 3. 0753950 Node 121. 13154 -0.62278100 +0. 68685610
e 0. 2659994 I ncl . 2.75033 -0. 28423527 +0. 24752747
P 5.39 H 12.5 G 0.15
Resi dual s i n seconds of arc
861003 095 0.2- 1. 3- 910805 675 0.4+ 1.3+ 910816 809 0. 1-
861004 688 0.6- 1.1+ 910808 675 0.0 0. 5+ 910816 809 0. 1-
861004 688 0.9- 0.9+ 910808 675 0.2- 0.9+ 910816 809 1.3+
861008 095 1.6+ O0.5- 910814 809 0.4- O0.2-
910805 675 0.1+ 0.8+ 910814 809 1.0- 0.1+
1991 PT1 = 1987 HB2
Epoch 1991 Dec. 10.0 ET = JDE 2448600. 5 WIliams
M 107. 49441 (1950. 0) P Q
n 0.28071135 Peri . 38.04763 -0. 65962978 +0. 75151276
a 2.3100927 Node 190. 69556 -0.70304793 -0.62205349
e 0. 1447364 I ncl . 3. 34301 -0. 26572947 -0.21972263
P 3.51 H 14.5 G 0.15
Resi dual s in seconds of arc
870428 046 0.5+ 1. 3- 910805 675 0.1+ O0.7- 910810 809 0. 2-
870428 046 1.9- 0. 6- 910808 675 0.1- O0.5- 9010814 809 1.1+
870429 046 1.1+ 2.2+ 910808 675 0.6+ 0. 8- 910814 809 0.2+
870429 046 0.4+ 0. 3- 910810 809 1.6- 0.0 910814 809 1.2+
910805 675 0.6+ 1.0- 910810 809 1.8- 0.0
1991 PE5 = 1980 GB1
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 WIliams
M 209. 77561 (1950. 0) P Q
n 0. 20240997 Peri. 247.09883 -0. 65906478 -0. 75184061
a 2.8728621 Node 244. 14416 +0. 69758279 -0. 60155280
e 0. 0195424 I ncl . 1.22368 +0. 28109050 -0. 26994431
P 4.87 H 13.0 G 0.15

23

0.6+
0. 8+
0.7+
0. 9+



M P. C. 18 830
Residual s in seconds of arc
800414 805 0.4+ 0.7+ 910803 809
800415 805 1.3- 0.9- 910805 809
800416 805 1.0+ 0.2+ 910805 809
910803 809 0.6+ 0.1+ 910805 675
910803 809 0.0 0.4+ 910805 809
1991 RB
Epoch 1991 Sept. 1.0 ET = JDE 2448500.
M 333. 16995 (1950. 0)
n 0. 40816398 Peri . 65. 75779
a 1.7998913 Node  357.41864
e 0.5919212 I ncl . 22.88231
P 241 H 18.5
From 5 observations 1991 Sept. 4-7.
1991 RC
Epoch 1991 Sept. 1.0 ET = JDE 2448500.
M 73.91631 (1950. 0)
n 0. 74873585 Peri . 26. 01519
a 1.2011123 Node 165. 39328
e 0.6762986 I ncl . 7.53263
P 1.32 H 18.0

From 4 observations 1991 Sept.

2197 P-L = 1980 WY3

3- 5.

Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 63. 63965 (1950. 0)

n 0. 25278173 Peri . 90. 40642
a 2.4772638 Node 193. 31273
e 0. 1770540 I ncl . 4.21116
P 3.90 H 14.0

Resi dual s i n seconds of arc

600924 675 0.8+ 1.3- 601017 675
600924 675 0.4- 0.2- 601022 675
600926 675 0.6+ 0.9- 601025 675
600928 675 0.5+ 1.5+ 601026 675
600929 675 0.0 0. 3+ 801129 675
4026 P-L = 1981 RL7Y

Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 224. 56022 (1950. 0)

n 0. 23178629 Peri. 248.70534
a 2.6246872 Node 359. 10036
e 0. 1249471 I ncl . 13. 27949
P 4. 25 H 13.5

Resi dual s in seconds of arc

600924 675 0.5+ 0.1- 601017 675
600925 675 0.4- 0.1- 601022 675
600926 675 0.0 0. 2- 601024 675
600928 675 0.4+ 0.2+ 601026 675
4606 P-L = 1991 PA14

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 79.80979 (1950. 0)

n 0. 28364134 Peri. 214.95184
a 2.2941564 Node 51. 31778
e 0. 0807402 I ncl . 2. 05521
P 3.47 H 14. 7

G

oOr 00O

coocoo o

1+

Cooo o

.2+ 0.3+
.8+ 0.1+
.1+ 0.2+
1- 0.6-
3- 0.4+
P

+0. 44801297

+0. 61188794

+0. 65182630
0.15

P

-0.97928741

- 0. 20098809

- 0. 02449401
0.15

P

+0. 23654113

-0.91806878

-0. 31811636
0.15

4- 0.0
7- 0.0
0 0. 4+
3- 0.3+
0.1+

P

-0. 37735752

-0. 74145487

- 0. 55483869
0.15

1- 1.1+
4+ 0. 3-
2- 0.3+
6- 1.0-

p

- 0. 06534905

-0.90710728

- 0. 41579548
0.15

910805
910807
910807

1991 SEPT.

675 0. 3-
675 0.3+
675 0. 3-

Mar sden

Q
- 0. 89385552
+0. 32085088
+0. 31317251

Mar sden

Q
+0. 19975806
- 0. 93929891
-0. 27895211

WIIlians

Q
+0. 97147433
+0. 21777205
+0. 09387732

801201
910808
910808

675 0.0
675 0.4+
675 0.5-

WIIlianms

Q
+0. 92606063
- 0. 30446183
-0. 22296793

810903 675 0.7+
810904 675 O0.7-

Bowel |

Q
+0. 99746968
-0. 04769200
- 0. 05272287

23
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18 831

Resi dual s in seconds of arc

600924 675 0.3+ 0.6+ 600928 675 1. 4-
600926 675 0.5+ 0.0 601017 675 0. 1-
600927 675 1.2- 0.5+ 601022 675 0.0
600927 675 0.8+ 0.2+ 601025 675 0.6+
600928 675 0.5+ 0.1+ 601026 675 0.0
7581 P-L = 1976 JMP = 1987 UU6 = 1990 SA17
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5

M 129. 23397 (1950. 0)

n 0. 29404956 Peri. 306.10109 +0
a 2. 2396957 Node 34.80138 -0
e 0. 1063625 I ncl . 5.51287 -0
P 3.35 H 14.5 G
Resi dual s in seconds of arc

601017 675 0.7- 0.1- 760502 809 0.0
601022 675 0.0 0.6+ 871027 095 0.6+
601025 675 0.4- 0.6+ 900915 675 0.4+
601026 675 0.0 1.3+ 900915 675 0.0
9540 P-L = 1989 TV1

Id. S. Nakano (MPC 15571)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (
M 215. 57264 (1950. 0)

n 0. 23926347 Peri. 330.99048 +0
a 2.5697211 Node 15. 08599 -0
e 0.1269730 I ncl . 2.30684 -0
P 4.12 H 13.5 G
Resi dual s i n seconds of arc

600924 675 0.3- 0. 3- 710325 675 0. 3-
601017 675 0.5+ 0.6+ 710326 675 O0.7-
601022 675 0.2- 0.7- 710326 675 0.0
601024 675 1.4+ 1.5- 710327 675 1.6+
601026 675 1.1+ 1.0- 710402 675 2.9-
710324 675 0.5+ 1.3- 891008 403 0.0
1269 T-2 = 1981 EP24

Id. S. Nakano (MPC 15079)

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 (
M 138. 81842 (1950. 0)

n 0. 19557430 Peri. 149.88374 +0
a 2.9394251 Node 295. 25952 +0
e 0. 0080838 I ncl . 0. 95400 +0
P 5.04 H 14.0 G
Resi dual s in seconds of arc

710324 675 (2.7- 1.6-) 730925 675 0.6+
710325 675 0.5- 0.5- 730925 675 1. 4-
710326 675 0.4+ 1.3- 730929 675 0.3+
710326 675 0.3+ 1.3- 730929 675 0.8+
710327 675 0.9- 0.2+ 730930 675 0. 4-
710402 675 (4.5+ 3.1-) 730930 675 0.1+
710402 675 1.7- 0.4+ 731004 675 1.3+
710416 675 0.2- 1.8- 731004 675 0.5+
710416 675 0.9+ 1.5+ 731005 675 1.1+
730919 675 1.3+ 0.4+ 731005 675 O. 3-
730919 675 1.1+ O. 8- 810209 413 2.3+
730920 675 1.9- 0.7+ 810213 413 (3.0+
730924 675 1.8- 0.5+ 810302 413 1. 3-
730924 675 0.6- 0.0 810302 413 1.1+

0. 4-
0. 3-

0.2+

P
. 94283007
. 26646471
. 20016997
0.15

0.0
1.5-
1.7-
1. 0-

J-P)
P

. 97051545
. 21264507
. 11349818
0.15

3-
. 3-
2.
1-
. 8+
. 5-

RPRRRPROR

J-P)
P

. 08460169
. 91079173
. 40410515
0.15

0. 3-
0.2+
.3+
2.
1+
. 8+
0-
LT+
3-
8-
8-

POORPRPOROROR

1991 SEPT.

910806 675 0. 6-
910806 675 0.4+
910810 675 0.2+

WIIlianms

Q
+0. 32873261
+0. 84236875
+0. 42702431

900916 675 (2.5-
900916 675 0.0

G een
Q

+0. 24081116

+0. 87584691

+0. 41821307
891008 403 1.0-
891009 400 O. 4-
891009 400 0.9+
891009 400 0.1+

G een

Q

-0. 99630107

+0. 08345172

+0. 02049370
810306 413 1.0-
810306 413 0. 4-
810311 413 0. 9-
810311 413 0. 6-
810315 413 1. 2-
810315 413 2.0+
810405 413 0.4+
810405 413 2.3+
810406 413 1.4+
810406 413 1.0+
810410 413 0. 8-
810501 413 1. 4-
810502 413 (5. 1-
810503 413 2. 4-

23

1.
1.

opor

6+)
6+

. 0+
.2+

4+
1+
.5+

LT+
. 3-
. 6+
. O0-
. 3+
.3+
.3+
L1+
. 54)
1+
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1281 T-2 =

Epoch 1991 Dec.

18 832

1990 UA4
ld. H Kaneda (MPC 18132)
10.0 ET = JDE 2448600.

M 56. 86880 (1950. 0)

n 0. 23582287 Peri. 261.24933
a 2.5946551 Node 193. 85076
e 0. 1686901 I ncl . 12. 72546
P 4.18 H 14. 3

Resi dual s i n seconds of arc

710324 675 1.3+ 0.8+ 730930 675
710325 675 1.6+ 0.0 730930 675
710326 675 1.1- 1.0- 731004 675
710326 675 0.2- 0.7- 731004 675
710327 675 0.2+ O0.7- 731005 675
710402 675 2.4- 1.9- 731005 675
730929 675 0.4+ 0. 2- 901016 809
730929 675 0.4- 0.4+ 901016 809

1298 T-2 = 1980 VK3
Epoch 1991 Dec.

M 55.83289 (1950. 0)

n 0. 29749147 Peri. 321.18948
a 2.2223871 Node 170. 94983
e 0. 0714957 I ncl . 5.40669
P 3.31 H 15.1

Resi dual s in seconds of arc

730919 675 0.6+ 0.2+ 730925 675
730919 675 0.1+ 0.7+ 730929 675
730920 675 0.3- 0.7- 730929 675
730920 675 0.5- 0. 3- 730929 675
730924 675 0.1- 1.6- 730929 675
730924 675 1.2- 1.0- 730930 675
730924 675 0.6+ 0.9- 730930 675
730925 675 2.5- 2.1- 730930 675
730925 675 0.1+ 0.7+ 730930 675
730925 675 0.6- 0.3+ 731004 675
1607 T-2 = 1982 BS6 = 1991 PGI10

Id. E. Bowell (k), G V. WIlians
Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 351. 76128 (1950. 0)

n 0. 27240139 Peri . 41. 99830
a 2.3568386 Node 344. 26328
e 0. 1256658 I ncl . 7.45339
P 3.62 H 15.0

Resi dual s in seconds of arc

730919 675 1.0- 0.6+ 730925 675
730919 675 0.6+ 0.1+ 730925 675
730920 675 1.1- O.3- 820126 381
730924 675 1.0+ 0.7+ 820126 381
730924 675 1.4+ 0.3+ 910807 675
2224 T-2 = 1978 RC2

10.0 ET = JDE 2448600.

ld. D W E. Geen (MPC 14965)

5

PPRORPOOOOOO O POOOOOO0O O

OCEFPOoo ®

(J-P)
P

- 0. 08308402
+0. 97880439
+0. 18718709

0.15
4- 1.3+
4- 1.7+
2+ 1.5-
2- 1. 8-
6+ 1.5-
8+ 1.09-
1- 0.5+
1- 0.1-

P
-0.67137414

+0. 70126440
+0. 23976031
0.15

3-
7-
9+
-

. 8+
1+
.4+
1+
. 5+

4-

+0. 89525002
+0. 36641124
+0. 25351568

0.15

6-
3-
0-
0+

1+

1.1-
0.2+
.2+
.3+
. 5t
.2+
. 8+
1-
1+
4+

FPOOOORON

P

1. 3-
0.0
0.1-
0.1+
0.4+

1991 SEPT.

G een

0.
0.
0.

901016
901020
901020
901020
901024
901024
901024

Q
99514633
07155116
06755896

809
809
809
809
809
809
809

Bowel |

[
[elele]

731004
731004
731004
731005
731005
731005
731005
801129
801201

WIliams

- 0.
+0.
+0.

910807
910808
910808

675
675
675
675
675
675
675
675
675

OCORFROFREFEN

. 1-
. 6+
. 0+
.2+
1+
.0
. 5-

Q
. 74097037
. 64161329
. 19823044

. 5+
. 5-

0

.0

. 5+
. 6+
.3+
e
L+

Q
44417295
77884036
44285222

675 0. 2-
675 0.1-
675 0.2+

23
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coroO0O0O
H

COOOOO0000
o
1

1. 3-
0.2+
0.6+



M P. C. 18 833

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 216. 30461 (1950. 0)

n 0. 19507798 Peri. 323.31805

a 2.9444086 Node 41. 33843

e 0. 0819487 I ncl . 2.39572

P 5. 05 H 14.0 G
Resi dual s in seconds of arc

710326 675 0.9- 0. 2- 730925 675 O
710326 675 1.0- O0.5- 730925 675 O.
710327 675 0.6+ O0.1- 730925 675 (1.
710402 675 2.0+ 0.7+ 730925 675 O.
710416 675 O0.5- 0.4+ 730929 675 O
730919 675 0.4- 0.0 730929 675 1
730919 675 1.6- 1.0+ 730929 675 O.
730920 675 0.1+ 0.9- 730929 675 2
730924 675 0.4- 0.0 730930 675 O
730924 675 0.1+ O0.4- 730930 675 1
730924 675 0.9- 0.5+ 730930 675 O
730924 675 0.3- 0.8+ 730930 675 (2
2232 T-2 = 1991 PUL

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M  4.41023 (1950. 0)

n 0. 26969571 Peri. 178.36979

a 2.3725801 Node 174. 26036

e 0. 0951523 I ncl . 3. 89324

P 3. 65 H 15.0 G
Resi dual s in seconds of arc

730919 675 1.8- 1.0- 730930 675 2.
730919 675 0.7- O0.4- 730930 675 1.
730920 675 0.6- 2.7- 730930 675 O.
730924 675 0.4- 0.4+ 730930 675 2.
730924 675 0.8- 0.6+ 731004 675 O.
730925 675 0.4- 2.8- 731004 675 O
730925 675 1.1+ 1.7- 731004 675 O
730929 675 0.0 1.0- 731004 675 O.
730929 675 0.5+ O0.6- 731005 675 1.
2281 T-2 = 1991 PMLO

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 48. 37177 (1950. 0)

n 0.21357218 Peri. 309.94748

a 2.7718760 Node 346. 57335

e 0. 0345378 I ncl . 2.08877

P 4. 61 H 13.5 G
Resi dual s in seconds of arc

730920 675 1.5+ 0.7+ 730929 675 O.
730924 675 2.3- 1.3+ 730930 675 O.
730924 675 2.5- 1.0+ 730930 675 1.
730925 675 1.1+ 3.4- 731004 675 O.
730925 675 1.3+ 1.6- 731004 675 O.
730929 675 0.2+ 0.9+ 731005 675 O.

(J-P)
P

+0. 99635446
+0. 08477402
+0. 00954748

0. 15
.3+ 2.0-

9- 2.0+

6+ 2.9-)

9- 1.9+
.6+ 1.4-
.5+ 1.0-

6- O0.6-
L1+ 2. 2-
.5+ 1.9-
.9+ 2.0+
.6+ 1.7-
.3+ 3.24)

(J-P)
P

+0. 99174537

-0.11839169

- 0. 04923960

0. 15

2+ 0.7-

3+ 1.2+

5+ 0. 8-

5+ 3.8+

0 0. 9-
.3+ 3.6+
.1+ 0. 3-

8- 3.5+

2+ 1. 8-

(J-P)
P

+0. 44664140

- 0. 80932481

- 0. 38145093

0.15

8+ 1.8+

2+ 0.1+

6+ 0. 2-

1- 0.4-

4- 0.1-

9- 0. 3-

1991 SEPT.

G een

Q
08071857
90058784
+0. 42711364

- 0.
+0.

731004 675 0.4+
731004 675 (1. 1-
731004 675 0.1+
731004 675 O. 8-
731005 675 1.9+
731005 675 1. 8-
731005 675 0. 3+
731005 675 2.1-
780907 095 0.5+
780912 095 O. 3-
Mar sden
Q
+0. 12804305
+0. 93475634
+0. 33141448
731005 675 2. 5-
731005 675 0.7+
731005 675 2. 4-
910810 809 0. 2-
910810 809 1. 2-
910810 809 0. 6-
910814 809 0.5+
910814 809 0.5+
910814 809 0.9+
Mar sden
Q
+0. 89467303
+0. 39996466
+0. 19896843
731005 675 O. 5-
910814 809 0.3+
910814 809 0. 2-
910816 809 O. 3-
910816 809 0. 4-
910816 809 0.5+

23

OORRNONRFWO

OOORRORRE

coONRFNO

. 4-
L 0+)
.0+
.0+
. 8-
1+
1
T+
4+

.2+
. 2-
. 0+
. 2-
1+
L2+

5-

. 2-

.4+
1+
. 6+

0-

. 8-
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3201 T-2 = 1987 UZ7 = 1991 PE4
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 20. 29465 (1950. 0)
n 0.21472213 Peri. 191.89304
a 2.7619705 Node 129. 90215
e 0. 0994971 I ncl . 4.18174
P 4.59 H 13.5 G
Resi dual s in seconds of arc
730919 675 0.4+ 0. 3- 730930 675 1.
730919 675 1.1+ 0.3+ 730930 675 O.
730920 675 0.2- 0.2+ 731004 675 1.
730924 675 1.3- 0.1+ 731004 675 O.
730924 675 1.5- 0.7- 731005 675 O.
730925 675 0.7- O0.6- 731005 675 1
730925 675 0.9- 0.7- 871023 095 O
730929 675 0.9+ 0.2+ 910803 809 O
730929 675 0.7+ O0.6- 910803 809 O.
5490 T-2 = 1991 LS2
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 355. 22799 (1950. 0)
n 0. 26425055 Peri . 75. 95798
a 2. 4050574 Node 242.89182
e 0. 1252559 I ncl . 6. 95705
P 3.73 H 15.0 G
Resi dual s i n seconds of arc
730930 675 0.5- 0.2- 731005 675 O.
730930 675 0.4+ 0. 3- 731005 675 O.
731004 675 0.3+ 0.6+ 910606 809 O.
731004 675 0.8- 0.3+ 910606 809 O.
1039 T-3 = 1981 Rv1
Id. EE Bowell, G V. WIIlians
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 153. 72930 (1950. 0)
n 0. 22745314 Peri. 322.15647
a 2.6579171 Node 345. 77634
e 0. 1302276 I ncl . 12. 81617
P 4.33 H 14.5 G
Resi dual s in seconds of arc
771007 675 0.4- 1.6- 771017 675 O.
771011 675 0.4+ 1.0+ 771017 675 O.
771011 675 0.5- 0.1- 771022 675 (1
771012 675 0.3+ 1.0+ 771022 675 O.
771012 675 0.4+ 1.6+ 810901 675 O.
771016 675 0.3- 1.6- 810902 675 O
771016 675 0.9- 0.9- 810906 809 (5
2192 T-3 = 1991 P4
Epoch 1991 Dec. 10.0 ET = JDE 2448600.5
M 355. 77665 (1950. 0)
n 0.27712080 Peri. 104.48279
a 2.3300085 Node 269. 44922
e 0. 2291710 I ncl . 1. 16600
P 3.56 H 16.0 G
Resi dual s in seconds of arc
771007 675 0.4+ 1.3+ 771011 675 O
771011 675 0.4- 1.2+ 771011 675 O
771011 675 O. 6- 0.5+ 771012 675 1

1+
1+
.2+

. 5+ .
.0+ 21.

(J-P)
P

+0. 78538410

-0.56175483

- 0. 26000640
0.15

6- 0. 6-
0 0.1-
4+ . 6+
6+ 1-
1- .9+
.9+
3-
. 8+
. 5+

coococooor

0

P

+0. 74662902

-0.64747319

- 0. 15272060
0.15

2+
5+
3+
4-

0.2+
0. 6-
0. 4-
0.7-

P

+0. 61849249

- 0. 65587162

-0.43278108
0.15

6+ O.
4+ 0.4+
4- 2.8-)
1- 0. 2-
0
0
1

4+

6-

(J-P)
P

+0. 97038166
+0. 21305407
+0. 11387448

0.15
.7- 0. 3-
.3- 0.1+
.0- 1.4+

1991 SEPT.

Mar sden

Q
61647588
74778422
24652838

+0.
+0.
+0.

910803
910805
910805
910805
910805
910805
910807
910807

809
809
809
675
809
675
675
675

. 8-
. 9-
. 8-
.4+
. 6-
L2+
L+
. 6+

ORrRFRFRPOO0OO0OO

Kaneda

Q
65644503
67987170
32688591

+0.
+0.
+0.

910606
910608
910608
910608

809
809
809
809 0.

Bowel |

Q
78389820
47678887
39771345

+0.
+0.
+0.

810906
810906
810907
810907
810907

809
809
809
809
809

0. 3+
0.1-
0. 2-

Mar sden

Q
-0. 24071848
+0. 89247232
+0. 38150724

771012 675 0.8+
771012 675 O. 2-
771012 675 0.3+

(5. 5+ 20.
(5. 6+ 20.
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0
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771016 675 0. 6- 1.7- 771021 675
771016 675 0.2+ 1.8- 771021 675
771017 675 0.9+ 0.5+ 910803 809
771017 675 0.2+ 0.8+ 910803 809
4179 T-3 = 1989 UB6
ld. T. Kobayashi (MPC 15909)
Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 1.13407 (1950. 0)
n 0. 08355942 Peri . 17. 90547
a 5.1817125 Node 76. 25027
e 0. 0150904 I ncl . 5.13345
P 11.80 H 11.8
Resi dual s in seconds of arc
710325 675 0.1+ 0. 4- 771012 675
710325 675 0.2- 0.2- 771016 675
710326 675 0.1+ 0. 3- 771016 675
710327 675 0.4- 0.1+ 771017 675
771007 675 (0.7+ 3.6-) 771017 675
771011 675 0.8+ O0.1- 771021 675
771011 675 1.1+ 1.1+ 771021 675
771012 675 0.3- 1.9- 771022 675
4181 T-3 = 1991 PN14
Id. E. Bowel |
Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 22.49764 (1950. 0)
n 0. 27792120 Peri. 236.11027
a 2. 3255282 Node 102. 17216
e 0. 2348878 I ncl . 2. 76307
P 3.55 H 16.0
Resi dual s in seconds of arc
771007 675 0.5- 0.1+ 771017 675
771011 675 0.2+ O0.1- 771021 675
771011 675 0.6+ 0.4+ 771021 675
771012 675 0.1+ O0.7- 771022 675
771012 675 0.7- O0.4- 771022 675
771016 675 0.1+ 2.2+ 910806 809
771016 675 0.5+ 1.7+ 910806 809
771017 675 0.7- 1.5- 910806 809

5016 T-3 = 1925 GC = 1981 RN6

Epoch 1991 Dec. 10.0 ET = JDE 2448600.
M 219. 52228 (1950. 0)

n 0. 21582520 Peri . 55.52191
a 2. 7525462 Node 139. 09982
e 0. 1348974 I ncl . 9. 88438
P 4.57 H 13.5

Resi dual s in seconds of arc

250401 024 0.0 0.0 771016 675
771011 675 0.3- 0.3+ 771016 675
771011 675 0.8+ 1.5+ 771017 675
771012 675 0.5- 0.3+ 771017 675
771012 675 0.1- O0.7- 771021 675

OO0 O

cooooo000

coornooo @

COO0COo O

.4+
. 6+
.4+
. 8+

0.
2.
1.
0.

6-
3-
5-
2-

(J-P)
P

-0.07126999
+0. 90381054
+0. 42195628

6-
8+
5-

.9+

1-
O-

coorERENE

0.15

. 0-
.4+
.4+
6-
3-
8-
2.
4-

P

+0. 92807573
- 0. 32374575
- 0. 18402208

2+
3+
8+
0-

1+

6+

1+

2-

OCOO0O0OOOO0OO0O

0.15

. 5-
.0

. 4-
.0

. 8-
. 8+
. 4-
1+

P

- 0. 95960181
-0. 27941213
+0. 03306409

0
1
1
0
0

0.15

e
1+
. 9-
.3+
1+

1991

910803 809
910805 809
910805 809
910805 809

G een

- 0.
- 0.
+0.

771022
891004
891030
891101
891129
891129

807
807
807
688
688

WIliams

+0.
+0.
+0.

910806
910806
910810
910810
910814
910814
910814

675
675
675
675
809
809
809

WIIlianms

Q
25793811
92056168
29331575

+0.
- 0.
- 0.

771021
771022
771022
810901
810902

675
675
675
675
675

675 (

SEPT.

0.6+
0. 4-
0. 9-
0. 4-

Q
99366340
10119332
04891788

Q
36939808
86288589
34492463

. 8-
. 3-
LT+
.3+
.2+
.0

5-

ejojolololele)

0.1+
1.5-
2.0+
0. 3+
0. 3-
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5192 T-3 = 1988 XN4 = 1991 LL1

Epoch 1991 Dec. 10.0 ET = JDE 2448600.5 Kaneda
M 208. 70609 (1950. 0) P Q
n 0. 18883303 Peri . 6. 68399 +0. 26010325 -0.94832983
a 3.0089669 Node 68. 36364 +0. 87656083 +0. 15298338
e 0.0553120 I ncl . 11. 27266 +0. 40495358 +0. 27796873
P 5.22 H 12.6 G 0.15
Resi dual s in seconds of arc
771016 675 0.8+ 1.7- 771022 675 0.6+ O0.1- 910606 809 0.2+ O0.2-
771016 675 0.3+ 2.4- 881211 399 1.0+ 0.9+ 910606 809 0.2+ 0.1+
771017 675 0.4- 1.5- 881211 399 0.0 O0.4- 910606 809 0.7- 0.4+
771017 675 0.6+ 1.8- 881211 399 0.3+ 0.2+ 910608 809 0.4+ O0.4-
771021 675 0.3- 2.2+ 881211 399 1.5- O0.3- 910608 809 0.2+ 0.1+
771021 675 0.2- 2.6+ 881215 399 0.4- 0. 3- 910608 809 0.5- 0. 3-
771022 675 1.6- 2.7+ 881215 399 0.7+ O0.4-

* * * * *
EPHEVERI DES.
1991 RB a,e, i =1.80, 0.59, 23 El ements MPC 18830
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1991 09 21 16 54. 22 -46 59.3 0. 113 0. 994 81.6 91.9 17.0
1991 09 26 15 47.08 -24 19.6
1991 10 01 15 04.59 -03 00.9 0.127 0. 908 39.9 134.9 20.0
1991 10 06 14 35.65 +11 15.7
1991 10 11 14 14. 49 +19 41.0 0. 205 0. 832 31.8 140.7 21.6
Comet McNaught - Russel | (1991v) El ements MPC 18773
Dat e ET R A (1950) Decl. Del ta r El ong. Phase mil
1991 09 21 19 15.81 -54 42.5 3.528 3. 885 103.4 14. 6 16. 6
1991 10 01 19 09.57 -55 13.4
1991 10 11 19 06. 63 -55 36.8 3.742 3.794 85. 4 15.2 16.7
1991 10 21 19 06. 88 -55 56.7
1991 10 31 19 10.10 -56 15.7 3.940 3.709 69. 4 14.5 16.7
1991 11 10 19 16. 06 -56 35.7
1991 11 20 19 24.54 -56 57.8 4.091 3.631 56.0 13.0 16. 7
1991 11 30 19 35.35 -57 22.7
1991 12 10 19 48. 35 -57 50.7 4.175 3.561 45.9 11.5 16. 6
1991 12 20 20 03. 47 -58 21.8
1991 12 30 20 20.64 -58 55.9 4.186 3. 498 40. 6 10.5 16.5
Comet McNaught - Russel | (1991w) El ements MPC 18773
Dat e ET R A (1950) Decl. Delta r El ong. Phase mlL
1991 09 21 21 46.79 -04 16.8 6.412 7.294 149. 4 4.0 17.7
1991 10 01 21 42.64 -05 35.5
1991 10 11 21 39.28 -06 49.2 6. 667 7.323 127.9 6.2 17.8
1991 10 21 21 36.84 -07 56.8
1991 10 31 21 35.34 -08 57.6 7.009 7. 355 106. 6 7.4 17.9
1991 11 10 21 34.79 -09 51.2
1991 11 20 21 35.16 -10 37.6 7.390 7.388 86.0 7.7 18.0
1991 11 30 21 36. 39 -11 17.2
1991 12 10 21 38.40 -11 50.6 7.767 7.424 66. 2 7.0 18.2
1991 12 20 21 41.10 -12 18.2
1991 12 30 21 44.39 -12 40.9 8. 099 7.461 46. 9 5.5 18. 3
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1991 RC a,e, i =1.20, 0.68, 8 El ements MPC 18830
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1991 09 21 21 47.76 -12 49.7 0. 689 1.629 147.9 19.1 19. 2
1991 10 01 21 39. 37 -14 25.4

1991 10 11 21 37.11 -15 13.6 0.974 1

1991 10 21 21 39. 39 -15 28.6

1991 10 31 21 44.96 -15 19.7 1.294 1

. 749 125.0 27.9 20. 4
. 845 106. 8 31.0 21.2

1991 EE a,e, i = 2.25, 0.62, 10 El ements MPC 18825
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1991 09 21 22 43.05 -16 46.8 0. 144 1.139 157.6 19.7 14. 6
1991 10 01 23 22.40 -17 11.5

1991 10 11 23 40. 66 -16 30.3 0. 356 1.318 149. 6 22.6 16.9
1991 10 21 23 52.79 -15 21.1

1991 10 31 00 03.01 -13 55.9 0.614 1.501 136.9 26.9 18.5
1991 11 10 00 12.86 -12 20.1

1991 11 20 00 23.03 -10 37.4 0.918 1. 680 123.6 29.3 19. 7
1991 11 30 00 33.70 -08 50.9

1991 12 10 00 44.93 -07 02.3 1.262 1.851 110.3 29.9 20. 6
(4953) 1990 WmJ a,e,i =1.62, 0.66, 24 El ements MPC 18797
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1991 09 21 02 15.81 -29 48.0 1.270 2.103 134.9 19.8 17. 4
1991 10 01 02 02. 60 -32 39.2

1991 10 11 01 44.00 -35 03.4 1.120 1.973 137.2 20.1 17.0
1991 10 21 01 21.32 -36 34.0

1991 10 31 00 57.22 -36 52.2 1. 056 1.827 126.1 26.1 16.9
1991 11 10 00 34.95 -35 53.0

1991 11 20 00 17.15 -33 45.9 1.058 1.663 108. 6 34.3 16. 9
1991 11 30 00 04.96 -30 47.5

1991 12 10 23 58. 37 -27 12.8 1. 086 1.480 91.1 41.7 17.0
1991 12 20 23 56.73 -23 12.1

1991 12 30 23 59.10 -18 50.6 1.096 1.277 75.6 48. 2 16. 8
1992 01 09 00 04.64 -14 08.6

1992 01 19 00 12.50 -09 03.6 1. 057 1. 054 62.1 55.6 16. 6
1992 01 29 00 21.71 -03 30.7

1992 02 08 00 30.92 +02 37.1 0.943 0. 820 50. 3 67.6 16. 1
1992 02 18 00 37.54 +09 24.1

1992 02 28 00 36.02 +16 37.9 0.743 0.616 38. 4 93.1 15.9
1990 VA a,e, i =0.99, 0.28, 14 El ements MPC 18823
Dat e ET R A (1950) Decl. Delta r Vari ation \
1991 09 21 05 32.18 +38 01.4 0. 363 1.083 -6.26 +64. 9 19.9
1991 09 26 05 33.22 +35 55.7

1991 10 01 05 32.83 +33 38.1 0. 336 1.122 -6. 88 +57. 8 19.5
1991 10 06 05 30. 69 +31 05.8

1991 10 11 05 26.50 +28 15.4 0. 305 1.156 -7.62 +46. 9 19. 2
1991 10 16 05 20.02 +25 03.8

1991 10 21 05 11.11 +21 28.5 0.277 1.186 -8.63 +29.9 18. 7
1991 10 26 04 59.75 +17 29.1

1991 10 31 04 46.06 +13 09.0 0. 258 1.211 -9.97 +8. 8 18. 2
1991 11 05 04 30. 45 +08 36.7

1991 11 10 04 13.61 +04 05.9 0. 256 1.231 -11.13 -6.1 17.9
1991 11 15 03 56. 48 -00 07.1

1991 11 20 03 40.03 -03 48.5 0. 275 1.245 -11.02 -5.2 18.1
1991 11 25 03 25.05 -06 49.9

1991 11 30 03 12.06 -09 09.1 0.312 1.255 -9.57 +5.2 18. 7
1991 12 05 03 01. 37 -10 48.5

1991 12 10 02 53.08 -11 53.1 0. 361 1.259 -7.65 +15.1 19. 2
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1991 12 15 02 47.09 -12 29.1
1991 12 20 02 43. 23 -12 42.3 0.419 1.259 -5.92 +21.0 19. 7
1991 12 25 02 41. 25 -12 37. 7
1991 12 30 02 40. 90 -12 19.1 0.478 1. 253 -4.57 +23.5 20.1

1990 SB a,e, i = 2.39, 0.55, 18 El ements MPC 18822
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1991 09 21 06 16. 25 +06 31.5 3. 466 3.490 83.0 16. 6 19. 8
1991 10 01 06 20.22 +05 36.0

1991 10 11 06 22.43 +04 37.6 3.218 3. 533 100.1 16. 2 19.7
1991 10 21 06 22.70 +03 37.7

1991 10 31 06 20.92 +02 38.5 2.987 3.571 118.7 14. 1 19. 4
1991 11 10 06 17.03 +01 42.4

1991 11 20 06 11.13 +00 52.5 2. 809 3. 604 138.0 10. 6 19. 2
1991 11 30 06 03.50 +00 11.9

1991 12 10 05 54.60 -00 16.4 2.723 3.633 153. 7 6.9 19.0
1991 12 20 05 45.09 -00 30.1

1991 12 30 05 35.70 -00 28.6 2.754 3. 656 152.7 7.1 19.0
1992 01 09 05 27.15 -00 12.4

1992 01 19 05 20.04 +00 16.6 2.901 3.675 136. 3 10. 7 19. 3
1992 01 29 05 14.74  +00 55.5

1992 02 08 05 11.45 +01 41.6 3.135 3. 689 117.0 13. 8 19.6
1992 02 18 05 10. 22 +02 31.9

1992 02 28 05 10.93 +03 23.8 3.421 3.698 98.4 15. 4 19.9
1992 03 09 05 13. 45 +04 15.4

1992 03 19 05 17.59 +05 05.0 3.720 3.702 81.3 15. 4 20.0
Conmet McNaught - Russel | (1991g9) El ements MPC 17940
Dat e ET R A (1950) Decl. Delta r El ong. Phase i
1991 10 11 11 09. 32 +09 00.1 6. 348 5.526 31.9 5.5 17.9
1991 10 21 11 13.93 +09 27.6

1991 10 31 11 18.04 +10 00.6 6. 186 5. 603 50. 2 7.8 17.9
1991 11 10 11 21.51 +10 40.5

1991 11 20 11 24.23 +11 28.5 5. 954 5. 683 69.5 9.4 17.9
1991 11 30 11 26.06 +12 25.8

1991 12 10 11 26. 89 +13 33.4 5. 685 5.766 89. 8 9.8 17.9
1991 12 20 11 26.57 +14 51.8

1991 12 30 11 25.01 +16 21.0 5.423 5. 851 111.3 9.0 17.8
1992 01 09 11 22.15 +18 00.1

1992 01 19 11 17.95 +19 47.2 5.219 5. 939 133. 4 6.9 17.8
1992 01 29 11 12.50 +21 39.7

1992 02 08 11 05.93 +23 33.8 5.125 6. 028 154.1 4.1 17.9
1992 02 18 10 58.50 +25 25.2

1992 02 28 10 50.56 +27 09.7 5.173 6. 119 161.2 3.0 17.9
1992 03 09 10 42. 49 +28 43.9

1992 03 19 10 34.71 +30 05.3 5. 368 6.212 145. 3 5.2 18. 1
1992 03 29 10 27.58 +31 12.8

1992 04 08 10 21.42 +32 06.5 5. 683 6. 307 124.7 7.5 18. 3
1992 04 18 10 16. 43 +32 47.4

1992 04 28 10 12.70 +33 17.1 6. 076 6. 403 104.5 8.8 18.5
1992 05 08 10 10. 28 +33 37.3

1992 05 18 10 09.12 +33 49.9 6. 501 6. 501 85.5 8.9 18. 7
1992 05 28 10 09. 13 +33 56.7

1992 06 07 10 10. 20 +33 58.9 6.914 6. 599 67.9 8.2 18.9
1992 06 17 10 12.22 +33 58.0

1992 06 27 10 15.05 +33 55.2 7.284 6. 700 51.6 6.8 19.1
1992 07 07 10 18.58 +33 51.4

1992 07 17 10 22.68 +33 47.5 7.584 6. 801 37.1 5.2 19. 2



M P. C 18 839 1991 SEPT. 23

Periodic Conet Wl f-Harrington (1990e) El ements MPC 13057
Dat e ET R A (1950) Decl. Delta r El ong. Phase n2
1991 10 31 11 54.87 -14 40.0 3.241 2.485 34.3 13.0 20.0
1991 11 10 12 09.93 -16 38.2

1991 11 20 12 24.13 -18 32.0 3.199 2. 603 45.5 15.7 20. 2
1991 11 30 12 37.39 -20 20.8

1991 12 10 12 49.59 -22 04.1 3. 110 2.720 58.0 17.9 20.3
1991 12 20 13 00. 57 -23 41.4

1991 12 30 13 10. 15 -25 12.0 2.980 2. 835 72.0 19.3 20. 4
1992 01 09 13 18.12 -26 35.1

1992 01 19 13 24.23 -27 49.5 2.821 2. 949 87.6 19.5 20.4
1992 01 29 13 28. 27 -28 53.8

1992 02 08 13 30.00 -29 46.0 2. 654 3. 060 105.0 18.1 20.5
1992 02 18 13 29. 28 -30 23.5

1992 02 28 13 26.13 -30 43.7 2.508 3.169 123.9 15.0 20.5
1992 03 09 13 20.70 -30 43.6

1992 03 19 13 13. 47 -30 21.5 2.422 3.276 143. 4 10. 4 20.6
1992 03 29 13 05.10 -29 37.1

1992 04 08 12 56.41 -28 32.9 2.428 3.379 158. 3 6.3 20. 7
Periodi ¢ Conet Tsuchi nshan 1 El ements MPC 13057
Dat e ET R A (1950) Decl. Delta r El ong. Phase n2
1991 10 31 12 08.51 +06 12.6 2.303 1.631 37.5 21.7 19.9
1991 11 10 12 33.78 +04 02.6

1991 11 20 12 57.80 +02 00.9 2. 280 1.722 44. 6 23.7 20. 2
1991 11 30 13 20.59 +00 09.5

1991 12 10 13 42.10 -01 29.9 2. 240 1.827 53.1 25.5 20.4
1991 12 20 14 02.23 -02 55.9

1991 12 30 14 20.90 -04 07.9 2.176 1.943 63. 2 26.9 20. 6
1992 01 09 14 37.96 -05 05.4

1992 01 19 14 53.22 -05 48.4 2.085 2. 066 75.2 27. 4 20.7
1992 01 29 15 06. 49 -06 17.2

1992 02 08 15 17.51 -06 32.0 1.972 2.192 89. 2 26. 7 20.9
Periodi ¢ Conet Harrington-Abell (1990m El ements MPC 13045
Dat e ET R A (1950) Decl. Delta r El ong. Phase n2
1991 10 31 12 11.97 -03 03.1 2. 840 2.073 32.6 14.9 20. 3
1991 11 10 12 30.31 -05 35.8

1991 11 20 12 47.85 -08 02.0 2.791 2.168 42.5 17.9 20. 4
1991 11 30 13 04.54 -10 21.1

1991 12 10 13 20.30 -12 32.5 2.710 2.270 53.7 20.5 20.6
1991 12 20 13 35.01 -14 35.9

1991 12 30 13 48.53 -16 31.1 2.596 2. 376 66. 2 22.3 20. 6
1992 01 09 14 00. 66 -18 17.9

1992 01 19 14 11.17 -19 56.0 2. 454 2.485 80.3 23.0 20.6
1992 01 29 14 19.81 -21 25.5

1992 02 08 14 26. 29 -22 45.7 2.298 2. 597 96. 2 22.2 20.5
1992 02 18 14 30.31 -23 56.0

1992 02 28 14 31.65 -24 55.3 2.148 2. 709 114. 2 19.5 20. 4
1992 03 09 14 30. 16 -25 41.5

1992 03 19 14 25.89 -26 12.7 2.034 2.821 134.3 14. 6 20.2
1992 03 29 14 19.18 -26 26.8

1992 04 08 14 10. 62 -26 22.8 1.994 2.933 155. 2 8.2 20.1
1992 04 18 14 01.15 -26 01.4

1992 04 28 13 51.75 -25 26.0 2. 055 3. 044 166. 7 4.3 20.1
1992 05 08 13 43. 36 -24 41.7

1992 05 18 13 36. 69 -23 54.6 2.227 3.154 151.6 8.8 20.5
1992 05 28 13 32.12 -23 10.1

1992 06 07 13 29.79 -22 32.4 2.494 3. 262 132.0 13. 4 21.0



M P. C. 18 840
Periodi ¢ Conet Kearns-Kwee (1989u)
Dat e ET R A (1950) Decl. Delta
1991 10 31 12 16.71 -07 12.9 4.162
1991 11 10 12 27.95 -08 42.2
1991 11 20 12 38.54 -10 07.9 4.074
1991 11 30 12 48.40 -11 29.7
1991 12 10 12 57.41 -12 47.0 3.931
1991 12 20 13 05.41 -13 59.1
1991 12 30 13 12.26 -15 05.3 3.744
1992 01 09 13 17.79 -16 05.1
1992 01 19 13 21.83 -16 57.4 3.533
1992 01 29 13 24.22 -17 41.3
1992 02 08 13 24.83 -18 15.8 3. 325
1992 02 18 13 23.59 -18 39.6
1992 02 28 13 20.57 -18 51.8 3.154
1992 03 09 13 15.92 -18 51.5
1992 03 19 13 09.97 -18 38.8 3. 058
1992 03 29 13 03.19 -18 14.8
1992 04 08 12 56.12 -17 41.5 3.068
1992 04 18 12 49.36 -17 02.1
1992 04 28 12 43.40 -16 20.3 3. 197
1992 05 08 12 38.63 -15 39.9
1992 05 18 12 35.31 -15 03.9 3.433
1992 05 28 12 33.52 -14 34.7
1992 06 07 12 33.28 -14 13.7 3.749
Conet Hel i n-Lawr ence (1991l)
Dat e ET R A (1950) Decl. Del ta
1991 10 31 12 23.24 -31 28.6 2. 654
1991 11 10 12 32.62 -36 41.7
1991 11 20 12 43.18 -42 45.8 2.317
1991 11 30 12 55.75 -49 51.6
1991 12 10 13 12.31 -58 09.1 1.993
1991 12 20 13 38.78 -67 40.1
1991 12 30 14 43.2 -77 56.2 1.769
1992 01 09 19 46.4 -83 51.5
1992 01 19 23 25.0 -75 12.2 1.734
1992 01 29 00 14.35 -64 13.7
1992 02 08 00 37.33 -54 01.4 1.897
1992 02 18 00 52.44  -45 04.3
1992 02 28 01 04.18 -37 24.1 2.175
1992 03 09 01 14.16 -30 52.2
1992 03 19 01 23.06 -25 17.6 2.473
1991 11 10 04 11.60 +01 29.5 1.674
7.59 -0.76 - 66.3 6.2 (4502) 16418
1991 12 10 03 46.00 -00 32.0 1.679
1991 11 10 04 13.14 +06 52.2 1.755
- 829 -0.78 - 50.4 3.5 1985 FH 14617
1991 12 10 03 45.30 +05 10.2 1.747
1991 11 10 04 14.30 +18 29.4 1.799
9.23 -0.78 - 23.1 1.6 (4579) 16864
1991 12 10 03 43.95 +17 15.7 1.815
1991 11 10 04 19.02 +24 44.1 1.291
- 9.89 -1.18 - 18.7 5.9 1980 FY 13152
1991 12 10 03 44.87 +23 04.8 1.286

. 340
. 432
. 524
. 615
. 706
. 795
. 883
. 970
. 056
. 140
223
. 305

N PR R R R R R R
a1
H
(00]

1991 SEPT. 23

El enents MPC 15215

El ong. Phase n2
30. 2 8.6 19.8
44.0 11.5 19.9
58.9 13.8 19.9
74.9 15.2 19.9
92.3 15. 4 19.9

111.2 14.0 19.9

131.6 11.0 19.9

152.9 6.6 19.9

169.0 2.7 20.0

156. 6 5.5 20.2

136. 4 9.5 20. 4

116.9 12.1 20. 7

El ements MPC 18395

El ong. Phase ml
31.5 16.0 11. 4
43.3 23.0 10. 7
53.9 29. 4 10.1
60. 6 33.7 9.6
60.7 34.4 9.5
54.0 31.2 9.8
43.7 25.1 10. 3
32.8 18.2 10. 8

156.0 8.9 15. 4
+0.77 - 7.7 +11.8

150. 1 11.0 15.5

158. 7 7.6 17. 4
+0.77 - 11.0 + 8.7

154. 3 9.2 17.5

161. 3 6.6 17.7
+0.86 - 20.4 + 2.9

160. 7 6.8 17.7

159.1 9.1 16.9
+1.17 - 39.5 + 0.6

162.1 7.8 16. 9



1991 11
7.73
1991 12

1991 11
7.94
1991 12

1991 11
8. 09
1991 12

1991 11
9. 65
1991 12

1991 11
7.10
1991 12

1991 11
8. 05
1991 12

1991 11
-10.78
1991 12

1991 11
7.89
1991 12

1991 11
-10. 27
1991 12

1991 11
9.54
1991 12

1991 11
9. 49
1991 12

1991 11
-13. 89
1991 12

1991 11
7.73
1991 12

1991 11
7.33
1991 12

1991 11
-10. 38
1991 12

M P. C

10
- 0.
10

10
- 0.
10

10
- 0.
10

10
- 0.
10

10
-1.
10

10
-1.
10

68

68

72

99

20

38

10
-1.
10

10
- 0.
10

10
-1.
10

27

87

00

. 25

. 96

. 60

11

.99

. 96

18 841

04 14.69
- 24.3
03 49.00

04 16.31
- 13.3
03 50. 23

04 17.72
- 11.0
03 51.10

04 21.10
- 6.0
03 48. 25

04 20. 22
- 60.5
03 53.99

04 23.54
- 50.9
03 53. 20

04 29. 44
+ 38.6
03 51. 56

04 23.34
- 9.8
03 56. 07

04 27.82
+ 29.0
03 52.78

04 .14
- 4.1
03 .29

04 .15
+ 13.7
03 .45

.15
+145.5
.73

.24
- 58.9
. 69

. 20
- 15.0
. 86

.91
+ 11.2
.94

+19
+18
+21
+20
+22
+21
+19
+18
+21
+18
+20
+17
+42
-11.3
142
+23
+23
+38
+38
+16
+16
+32
+32
+42
-12.0
+46
+16
+13
+06
+06
+20
+20

54.1  2.055
4545 P-L 17836
32.7  2.063
44. 4 1. 974
1974 SB5 10380
49.2  2.021
53. 4 1. 890
1985 RJ4 11511
59. 9 1. 945
01.9 1.574
1990 MX 16881
36. 0 1.577
23.5 1. 122
1983 XE 14947
00. 3 1. 110
11.2 1. 061
1978 VR4 14945
19.7 1. 027
20.0 1.814
1981 EF37 16695
24.1 1. 807
58. 5 1. 795
1931 TS1 12795
02.3 1.798
54.6  2.131
1985 GUL 14948
56.5  2.136
44. 6 1. 028
(4520) 16563
42,2 1. 094
59.4  2.051
1986 Qz2 12134
37.0  2.032
20. 6 1.131
1990 HP 18120
51.9 1. 102
36. 2 1. 198
1983 TE1 15411
53. 4 1. 224
57.9  2.356
1983 HB1 18623
51.3  2.397
39. 2 1.738
1948 KF 8209
55. 8 1. 780

3.010
- 7.70
3. 016

2.927
- 7.68
2.977

2. 840
- 7.80
2.902

2.526
- 9.89
2.532

2.079
- 7.57
2.072

2.017
- 9.06
1.989

2.702
-11. 60
2.734

2.740
- 8.28
2.760

3. 031
-10. 80
3.071

1.982
- 9.22
2. 055

2.973
-10. 18
2.984

2. 030
-18.51
2.021

2.151
- 8.00
2.183

3. 289
- 7.50
3. 330

2.678
-10. 67
2.742

1991 SEPT. 23

161. 1
+0. 69
162. 2

160.5
+0. 75
163. 1

159.9
+0.
163. 4

159. 7
+0.
162.1

159.6
+1.
163. 2

159.0
+1.
162. 8

147.6
+1.
155. 4

158. 4
+0.
164. 6

150. 2
+0.
158.0

158. 2
+1.
162. 8

153.9
+0.
162.0

146. 1
+1.
151. 1

158.7
+1.
162. 2

156. 6
+0.
157.9

157.0
+0.
164. 6

6.1 17.
24.9 + 2.
57 17.
6.5 16.
18.9 + 1.
5.5 16.
6.9 17.
19.9 + 0.
5.6 17.
7.8 17.
6.8 + 2.
6.9 17.
9.5 17.
62.1 + 5.
7.9 16.
10. 1 16.
51.3 + 5.
8.4 16.
11. 3 17.
34.2 - 9.
8.6 17.
7.7 16.
23.1 + 0.
5 4 15.
9.4 16.
25.9 - 7.
6.9 16.
10. 7 15.
7.2 + 3.
8.2 15.
8.4 18.
26.2 - 4.
5.9 17.
15.8 17.
+ 23.2 -21.
13.6 16.
9.6 16.
39.3 + 7.
7.9 16.
6.9 16.
13.0 + 5.
6.4 16.
8.3 16.
2.4 0.
5.5 16.
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M P. C

1991 11
- 9.17
1991 12

1991 11
- 9.05
1991 12

1991 11
- 7.99
1991 12

1991 11
- 7.54
1991 12

1991 11
- 6.52
1991 12

1991 11
7.40
1991 12

1991 11
7.26
1991 12

1991 11
7.56
1991 12

1991 11
7.58
1991 12

1991 11
8.70
1991 12

1991 11
7.97
1991 12

1991 11
7.56
1991 12

1991 11
6. 87
1991 12

1991 11
7.19
1991 12

1991 11
7. 50
1991 12

10

- 0.

10
10

-1.

10
10

-1.

10
10

- 0.

10
10

- 0.

10
10

- 0.

10
10

- 0.

10
10

- 0.

10
10
10

92

60

26

91

57

73

91

96

.33

.49

.11

.43

.76

.49

. 20

18 842

04 30.
- 56.
03 59.

04 32.
-163.
58.

30.
- 21,
00.

29.
- 23.
02.

26.
- 62.
04.

32.
- 54,
07.

33.
- 17.
07.

35.
+ 18.
07.

37.
- 24,
07.

42.
+ 8.
08.

40.

03
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

13
2
57

66
2
49

90
8
75

51
8
61

72
6
69

55
1
00

41
8
28

64
6
96

76
6
72

84
3
73

35

- 49. 4

04
04
04
04

- 44,
.19

. 76

04
04

- 29.
.02

. 82

04
04

+ 1.
.49

04

10.

41.
- 23.
12.

81

66
6
12

. 54

9

4

1

+11
+2.4
+09
+23
-13.7
+14
+18
117
+30
+28
- 04
- 06
+05
+03
+17
+16
+20
+21
+21
+19
+32
+31
+14
+12
+22
+21
+17
+15
+18
+16
+27
+26

53.5
1983
45. 4

48. 8
1985
31.5

49.1
1985
38.0

43.0
1978
37.4

24.8
1977
18.9

02.3
1976
10. 3

51.3
1981
59.2

21.8
1982
09.1

24.5
1989
48. 2

41. 6
1989
46. 6

53.5
1989
39.0

47. 4
1979
10.5

23. 4

(4346)

10. 3
05.9

1976
44. 3

34.3

(4784)

54.1

Y
_<
|

= m - >
— (®) m
R PR DN DO PN P OSSO0

=

Qka ragaé =

m

%P* Fﬁghl =

SJ

P R R R NN P

. 414

16231

. 497
. 953

11996

. 914
. 318

12005

277
. 018

18281

. 962
. 504

17012

. 544
. 105

16867

. 120
. 814

17013

. 803
. 906

13056

. 870
. 395

14795

. 312
. 430

15252

. 366
. 558

14622

. 530
. 120

9160

. 133
. 249

15693

. 233
. 011

13584

. 033
. 147

18094

. 659

2. 357
- 8.87
2.446

1.902
-10. 15
1.877

2. 265
- 9.50
2.242

2.943
- 8.47
2.925

3. 393
- 6.91
3. 417

3.024
- 8.06
3. 047

2.752
- 8.28
2.768

2. 840
- 9.01
2. 839

2. 333

- 9.94
2.282

2.631

1991 SEPT.
156. 7 9.6
+0.97 - 22.2
160.0 7.9
156. 3 12. 1
+1.29 -176.7
162. 7 9.0
157. 4 9.7
+0.86 - 19.3
164. 6 6.7
154. 6 8.3
+0.65 - 55.0
165. 3 4.9
149. 2 8.6
+0.46 - 9.2
147.6 8.9
153. 6 8.4
+0.54 - 15.2
156. 2 7.5
156. 8 8.2
+0.62 - 12.8
165. 7 5.0
156. 2 8.1
+0.56 + 13.9
167. 2 4.4
155.6 10. 1
+0.70 - 33.5
166. 8 5.6
151.1 11. 8
+0.84 - 42.9
165.0 6.3
154. 9 9.7
+0.68 - 32.7
164.0 6.2
154.5 12.0
+0.97 - 33.8
168. 2 5.5
155.5 7.4
+0.47 - 38.5
166. 2 4.2
154. 6 12. 6
+0.99 - 17.8
167.0 6.3
152.9 9.7
+0.55 - 25.9
168. 3 4.4

23

17.
+ 8.
17.

17.
+11.
17.
17.
+ 3.
17.
15.

15.

 —
@

+10.

17.
17.

18.
+ 5.
17.

18.
+ 1.
17.

17.
+ 3.
16.

16.
+ 5.
16.

17.
- 2.
17.

+ +
T T e = e e
o v NN ©
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0.
15.

17.
+ 1.
17.



M P. C

1991 11
- 7.04
1991 12

1991 11
- 7.10
1991 12

1991 11
- 7.72
1991 12

1991 11
- 8.64
1991 12

1991 11
6. 99
1991 12

1991 11
8. 40
1991 12

1991 11
7.45
1991 12

1991 11
5.61
1991 12

1991 11
7.27
1991 12

1991 11
7. 24
1991 12

1991 11
7.98
1991 12

1991 11
7.08
1991 12

1991 11
7.95
1991 12

1991 11
7.62
1991 12

1991 11
7. 86
1991 12

10

- 0.

10
10

- 0.

10
10

-1.

10
10

-1.

10
10

- 0.

10
10

-1

10
10

- 0.

10
10

- 0.

10
10

- 0.

10

79

81

32

00

95

75

76

57

88

.55

. 88

.90

.31

.22

. 46

18 843

04

04

04
+

04
04

04
04

04
04

04
04

04
04

04

04
+

04
04

04

04
+

04

04
+

04
04

04
04

04
04

04
04

04

40.
29.
16.

41.
6.
16.

45.
10.
14.

47.
1
16.

44,
53.
17.

51.
10.
17.

46.
S7.
20.

43.
12.
23.

47.
8.
21.

52.
34.
21.

55.
39.
20.

50.
55.
24.

55.
T
24.

95
2
01

71
5
09

24
8
55

75
8
60

20
0
85

21
7
00

02
7
09

07
6
05

36
3
00

81
7
70

16
0

93
92
9

75
56

00

.04
.5
.09

. 68
.0
.29

+19
+18
+17
+17
+24
+23
+14
+14
+03
+ 4.4
+01
+34
-10. 7
+32
+07
+05
+39
+39
+24
+23
+24
+26
+27
+28
+08
+06
+26
+24
+13
+11
+23
+22

48. 8 2.

1985 TL
15.5

(4730)
42.7

55.1
1989
45. 9

17. 4
1990 W
27.2

02.2
1989 JK
21. 4

1
12.9 1
1984 SJ7

1
2

2
1
A
1
1
1
1

00. 6

13. 1
1990 MC
04.9 2
58.1 4
(4828)
54.3 4.
12.4 2
1985 RD
25.5 2.
53. 4 1
1975 TX2
07. 4 1.
58. 1 1.
1984 SQQ
52.0
40.3 2.
(4572)
28. 1 2.
02.1 1.
1989 AY6
54. 4 1.
52.3 1.
1976 GD2
20. 6 1.
45.0 1.
1969 TB3
00. 3 1.

195
16871

2.202
20.0 2.

332
17805

. 296
. 548

14796

. 461
. 929

17211

. 913
. 942

17443

. 874
. 151

14350

. 131
. 106

17638

. 162
. 203

18272
116

. 201

17016
192

. 343

15699
273

014
16870

1.012

049
16862
022

713
18115
627

622
10830
554

313
15401
305

3.121
- 8.00
3.172

3. 256
- 8.49
3. 265

2.473
-10. 36
2.435

2.847
-10. 23
2.879

2.844
- 8.90
2. 802

2. 064
-10. 96
2.100

3.014
- 8.27
3.104

5. 065
- 6.75
5. 057

3. 116
- 8.65
3. 167

2.231
-10. 35
2. 283

1991 SEPT. 23

155.0
+0. 50
168. 2

154. 8
+0.
167.9

153.3
+0.
168. 9

153.0
+0.
166. 3

150. 1
+0.
156.0

148. 9
+1.
166. 3

151.5
+0.
159.5

147. 2
+0.
160.9

153.0
+0.
170. 4

151.6
+0.
170.1

150. 4
+0.
168. 8

150.9
+0.
161.3

150. 8
+0.
170.9

151.5
+0.
165. 3

150. 9
+0. 74
171.3

7.7 17.
- 28.8 + 1.
3.7 17.
7.4 15.
+ 10.0 + 1.
3.6 15.
10. 4 17.
- 31.7 - 1.
4.5 17.
9.1 17.
+ 10.4 + 2.
4.7 17.
10.0 17.
- 7.7 + 9.
8.2 17.
14. 4 16.
- 71.7 - 6.
6.4 15.
9.0 17.
- 22.6 + 7.
6.4 17.
6.1 17.
- 15.1 - 4.
3.6 16.
8.3 17.
- 20.4 - 0.
3.0 17.
12.0 16.
+ 12.9 - 3.
4.3 15.
14. 6 16.
- 3.8 - 6.
5.5 16.
9.4 17.
- 26.1 + 7.
6.1 17.
10. 6 17.
- 32.9 - 2.
3.4 17.
10. 8 18.
- 37.8 + 6.
57 17.
12. 4 16.
- 39.2 + 0.
3.7 16.
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M P. C

1991 11
- 6.73
1991 12

1991 11
- 8.55
1991 12

1991 11
- 6.56
1991 12

1991 11
- 7.61
1991 12

1991 11
- 7.99
1991 12

1991 11
7.44
1991 12

1991 11
6. 55
1991 12

1991 11
7.53
1991 12

1991 11
- 6.89
1991 12

1991 11
7.81
1991 12

1991 11
5. 49
1991 12

1991 11
5. 65
1991 12

1991 11
- 6.49
1991 12

1991 11
6. 60
1991 12

1991 11
- 6.99
1991 12

10

-1.

10
10

-1.

10
10

- 0.

10
10

-1.

10
10

-1.

10
10

-1

10
10

-1

10
10

-1

10
10
10

31

23

99

82

09

46

03

22

. 25

. 67

.91

. 67

.19

.99

.18

18 844

04 54.57

04
04

04

04
+

04

05
+

04
04

04
05

04
04

04

05
+

04
05

04

05
+

04
05

04

04
+

04
05

04
05

04

05
+

04

5.
26.

58.
1
26.

55.
12.
29.

00.
13.
27.

59.
41.
30.

00.
39.
30.

58.
8.
32.

01.
39.
31.

.44
.3
.79

.70
.0
.71

. 45
.3
. 48

.78
. 6
.71

7
22

75
3
02

17
0
53

79
1
67

80
8
05

63
4
12

18
1
49

54
4
34

.14
.9
.03

.61
.3
. 69

.25
. 6
. 87

+12
+12
+33
+32
+27
+27
+23
+24
+03
+02
+23
+20
+19
+19
+43
+44
+17
+16
+34
+34
+14
+13
+44
+44
+20
1.2
+19
+19
+18
+33

4.3
+34

08.9 1.543
17009
25.3 1.442

28.0 2.030
17024
21.1 1.949

46. 6 2.292
17464
51.2 2.204

55.6 1. 045
10831
01.7 1. 037

49. 4 1. 650
16689

53. 3 1. 679
17.5 1. 343
1987 SE4 12450
52.0 1. 320
36.0  2.018
(4627) 17188
07. 8 1. 963
28.0  2.493
1982 FJ 17014
09. 7 2.388
25. 4 1. 777
6607 P-L 17463
36.5 1. 669
1

. 558
15894
24.6 1. 467

16.0 2. 207
1981 E&21 17818
18. 4 2. 144

03.3  4.305
(4715) 17619
25.3  4.211

34.5 1. 905
1976 G838 12122
59.2 1.798

44. 0 2.238
1989 G4 17961
49. 9 2. 165

25.8 2.219
1985 TJ1 17016
14. 4 2.145

2. 457
-10. 09
2.411

2.916
-11. 16
2.918

3. 191
- 8.94
3. 180

1. 966
-11.19
2. 016

2.539
- 9.81
2.620

2. 257
-10. 29
2.299

2.924
- 8.90
2.942

3. 090
-10. 15
3. 113

151.
+0.
166.

147.
+0.
167.

150.
+0.
170.

150.
+0.
171.

147.
+0.
158.

150.
+0.
172.

150.
+0.
172.

142.
+0.
157.

149.
+0.
171.

145.
+0.
167.

150.
+0.
168.

142.
+0.
157.

149.
+0.
173.

148.
+0.
173.

146.
+0.
167.
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0
38
5

8
49

84

27
5

11. 3
+ 19.8
5.5

10. 4
- 42.5
4.2

8.8
- 8.8
2.8

14. 6
- 7.6
4.0

12. 3
+ 8.8
7.9

12.6
- 50.9
3.3

9.5
- 8.5
2.7

10. 5
- 14.7
6.5

10.9
- 12,1
3.3

13. 4
- 35.9
5.2

9.2
- 10.8
3.5

6.8
- 9.0
4.2

10. 5
- 12,7
2.2

9.4
- 17.4
2.0

10. 3
- 2.6
3.9

15.
+ 5.
15.

17.
- 5.
17.

17.
- 2.
17.

16.
- 2.
16.

17.
+ 9.
17.

16.
+ 1.
15.

16.
+ 1.
16.

16.
- 9.
16.

18.
+ 2.
18.

16.
- 8.
16.

17.
+ 3.
17.

16.
- 5.
16.

17.
+ 0.
17.

18.
+ 1.
18.

17.
- 6.
17.
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M P. C

1991 11
- 6.05
1991 12

1991 11
- 7.36
1991 12

1991 11
- 8.06
1991 12

1991 11
- 6.84
1991 12

1991 11
- 7.26
1991 12

1991 11
6. 35
1991 12

1991 11
5.30
1991 12

1991 11
4. 20
1991 12

1991 11
- 5.85
1991 12

1991 11
6.78
1991 12

1991 11
6. 64
1991 12

1991 11
5.54
1991 12

1991 11
6. 15
1991 12

1991 11
5. 46
1991 12

1991 11
- 6.39
1991 12

10

-1.

10
10

-1.

10
10

-1.

10
10

-1.

10
10

-1.

10
10

-1

10
10

-1

10
10

- 0.

10
10

- 0.

10

08

35

63

12

68

21

51

45

82

. 40

.63

. 54

.07

.82

.90

18 845

05

04
05

04
05

04
05

04

05
+

04

05
+

04
05

04
05

04
05

04
05

04
05

04

05
+

04

05
+

04

06.
70.
41.

11.
29.
41.

14.
19.
41.

10.
47.
42.

16.
7.
43.

11.
30.
44.

11.
3.
45.

02.
5.
47.

10.
.1
47.

45
0
47

65
6
33

85
1
04

08
0
59

01
7
15

58
8
50

57
5

68
68
8

27
00

28

.72
.9
. 36

.12
.4
.52

.22
.9
.91

. 57
. 6
.41

.15
.0
. 88

.79
T
.11

+06
+04
+16
+15
+24
- 3.7
+22
+05
+ 4.0
+03
+27
+27
+32
+33
+22
+21
+21
+21
+20
+19
+24
+22
+26
+25
+15
+16
+33
+33
+24
+26
+17
+10

59.7
1986
08.0

41.9
1987
21.2

28. 4
1971
59.6

17.1
1986
47.6

33.6
1980
13. 4

59.9
1988
47.5

01.5
1988
37.7

27.7
1989
06.0

16. 7
1983
47.9

02.7
1979
11.1

04.8
1987
28.0

39.7
1985
09.6

21.3
1977
34.2

26. 4
1980
10. 7

24.1
1988
28. 4

1. 945
RUS 17205
1. 852

1.595
SR12 15888
1. 548

1. 336
QN 9472
1.316

1. 896
JA 17017
1.834

1.475
FF12 9589
1.376

. 235
13154
. 110

. 427
13476
. 336

. 799
16236
. 692

. 803
18809
. 717

_|
S ol o2,

<
fol\)-b

. 689
16868
. 593

. 384
16428
. 338

. 436
16870
. 308

. 163
12143
. 098

. 225
15063
. 140

. 110
18430
. 021

- JN

P e

éka H§§P= F*%

<
PAQH =

2. 826
- 9.01
2. 800

2.488
-10. 70
2.526

2.231
-11. 74
2.299

2.768
- 9.78
2.782

2.362
-12.18
2. 357

3.102
-10. 03
3. 080

2.325
- 9.78
2. 319

5.677
- 5.44
5.675

3. 682
- 8.11
3.700

146.
+0.
160.

147.
+0.
171.

146.
+0.
175.

145.
+0.
160.

146.
+0.
173.

145.
+0.
168.

1991 SEPT. 23

7
22
6

147.7

+0.
175.

26
9

-0. 33

+0.

07

-0. 33

148.
+0.
175.

146.
+0.
176.

146.
+0.
175.

146.
+0.
172.

143.
+0.
168.

146.
+0.
175.

145.
+0.
167.

1
14
3

6
28
2

1
41
4

9
13
4

8
44
7

3
24
2

5
36
3

11.1
- 36.4
6.7

12. 3
- 19.9
3.5

14.1
- 36.6
2.1

11. 8
- 6.7
6.8

13.6
- 22.1
2.6

10. 4
- 1.9
3.7

13. 2
- 10.9
1.7

-0.6
- 7.9
-0.8

8.2
- 9.8
1.2

12. 2
- 43.3
1.5

14.1
- 23.3
1.9

13. 4
+ 19.0
3.3

16. 6
- 26.2
5.3

15.0
+ 23.9
2.2

16. 2
-125.5
6.3

16.
+ 8.
16.

17.
+ 3.
17.

17.
- 0.
17.

17.
+ 8.
17.

18.
- 4.
17.

16.
- 6.
15.

17.
- 0.
17.

18.
0.
17.

17.
+ 0.
17.

17.
- 0.
16.

17.
- 2.
16.

16.
+ 3.
16.

16.
- 0.
15.

16.
- 4.
15.

16.
+ 9.
16.
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M P. C

1991 11 10
- 6.87 -1.
1991 12 10

1991 11 10
- 4.13 -0.
1991 12 10

1991 11 10
- 7.81 -1.
1991 12 10

1991 11 10
- 6.71 -1.
1991 12 10

1991 11 10
6.69 -1.
1991 12 10

1991 11 10
5.12 -0.
1991 12 10

29

49

27

54

36

92

1991 11 10
6.75 -1.
1991 12 10

1991 11 10
6.50 -1.
1991 12 10

1991 11 10
- 6.03 -1.
1991 12 10

1991 11
5.01
1991 12

1991 11
5.59
1991 12

1991 11
4.85
1991 12

78

66

32

.18

. 54

.18

1991 11
- 6.62
1991 12

1991 11
4. 24
1991 12

1991 11
7.01
1991 12

. 56

.15

.98

18 846

05 18. 88
- 36.3
04 50. 07

05 07.11
- 24,7
04 51.65

05 23.71
+ 37.7
04 51.63

05 22.41
- 4.9
04 52.27

05 21.68
- 14.3
04 52. 84

05 15. 29
- 56.5
04 53. 89

05 77
+ 54.9
04 . 60

05 .00
- 26.2
04 .01

05 . 40
- 28.4
04 .14

05 .02
- 48.3
04 .15

05 .32
- 0.8
04 . 98

05 . 83
- 3.8
04 .12

05 .71
- 13.0
04 .34

05 .99
- 44.4
04 .35

05 .49
+ 50.4
04 .95

+28
+26
+19
+18
+16
+18
+17
+17
+24
+23
+10
107
+34
+36
+19
+17
+09
+08
+17
+15
+22
122
+19
+19
+26
+25
+08
+06
+36
+37

35.7
1990
02.0

28.8
1989
12. 6

16. 2

(4340)

25.6
48. 2

(4556)

41. 8
27.7

(4562)

20. 8

01.1
1985
35.5

45. 7
1982
34. 4

01.2
1987
45. 1

39.2
1989
50. 8

26. 2
1980
03.4

48.5
1985
31.7

58.4
1965
46. 1

37.6
1983
23.5

28.3
3099
53.2

45.7
1987
57.3

1.

OAl

1.
4,

SC7

N PR R R RN

VL

g — T
N HﬁH HQH ng HQH HOH N

3

—
—

(0)} —
< 1
PO, RPNR P P

951
17446
848

403
17637

. 296
. 078

15691

. 966
. 454

16691

. 402
. 187

16858

. 711
. 368

18110

. 267
. 684

14347

. 535
. 292

15887

. 270
. 794

15252

. 661
. 880

17956

. 787
. 937

16579

. 444
. 007

18618

. 874
. 636

18423

. 541
. 877

17025

. 7153
. 438

13585

. 378

2.822
-10. 44
2.831

5.275
- 5.50
5.277

2.942
-11.91
2. 949

2. 336
-11. 13
2. 384

2.661
-10. 58
2. 696

3. 233
- 7.89
3. 227

2. 538
-13. 19
2. 503

2.288
-13. 24
2. 343

-1. 41 +3. 4 16.
+0.25 - 63.2 - 2.
-1.42 +2. 4 15.
148. 8 5.6 17.
+0.07 - 24.5 + 0.
174. 7 1.0 16.
144. 7 11. 2 18.
+0.09 + 46.1 + O.
174.9 1.7 17.
145. 1 14.0 16.
+0.29 + 2.1 + 1.
174. 3 2.3 16.
145. 2 12.3 17.
+0.23 - 28.8 - 1.
177.6 0.9 16.
145.5 10.0 17.
+0.10 - 35.0 + 5.
164.7 4.6 16.
141.9 13.9 17.
0.00 + 9.2 -10.
166. 1 5.4 17.
144. 6 15. 3 17.
+0.38 - 20.8 + 2.
174.6 2.3 16.
143.5 12. 8 17.
+0.04 + 0.9 + 6.
166. 0 5.2 17.
145. 7 11.7 16.
+0.13 - 41.6 + 3.
172.2 2.8 16.
144.5 13.8 16.
+0.13 - 10.2 - 1.
178.9 0.5 15.
145.6 11. 2 16.
+0.03 - 3.5 + 0.
176. 8 1.1 15.
143. 4 13. 7 17.
+0.18 - 35.8 - 2.
177.2 1.1 16.
144. 2 12. 2 16.
+0.04 - 12.9 + 7.
164. 1 5.7 15.
140. 2 16. 1 18.
+0.27 - 10.0 -11.
164.8 6.3 18.
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