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ASTROMETRIC OBSERVATIONS OF COMETS AND ASTEROIDS

AND SUBSEQUENT ORBITAL INVESTIGATIONS

Semiannual Progress Report No. 16

1. Persona,Al

R. E. McCrosky, Principal Investigator

B, G. Marsden, Coinvestigator

C. M. Dardwell, Data Reduction

G. Schwartz, Observer

D. W, E. Green, Observer and Measurer

C.-Y. Shao, Data Reduction and Observer

No cost

No vest

No cost

No cost

No cost

Full time

f

2. Observing Program

The 1555-cm reflector was used for observations of comets and minor

planets on 50 nights during the semester. Of the total of 248 oabservations

42 referred to comets, 78 to numbered minor planets and 128 to unnumbered

minor planets. The record number of accurate positions measured and reduced,

351, included 131 results from plates obtained previously. The outcome is

summarized :n the two tables: table 1 lists the 351 reductions, while table

2 1 gratifyingly small, lists the other 28 observations made during the

semester that remain to be measured.

The observing was done by McCrosky, Shao, Schwartz and Green, the measure-

ments and reductions by McCrosky, Shao and Green, the checking of the results

and the selection of objects to be observed by Marsden and Bardwell. The
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reductions c-'are mainly done 
on 

the NOVA computer at the Agassiz observing

Stations the remaining computations on the VAX computer in Cambridga.

3. Results of Spe vial,Jnterest

T!Wo short-period comets, P/Sla^tiqhter-Burnham (19811) and P/swift-Gehrels

were recovered. Ilia announcement of Wiese recoveries on consecutive

IAU Circulars published five days apart provides an excellent illustration

of the way such announciaments should be made. In the past year or so, 4

number of observers with access to large telescopes have been attempting to

pick up returning periodic comets (P/Malley included), but it has not always

been clear that the results were successful. In the case of these two recent

Agassiz recoveries the reports each included accurate measurements on as many

as three? 	 and there was thus absolutely no doubt that: the claims were

correct.

Other significant coinotary observations included early ,post.-recovery

observations of P/Gehrels 2 (1981f) and P/Kearns-Kwee (1981h), a trio of

useful observations of coti*t Bradfield (19801) 
at 

great distance from the

sun, and observations of the new periodic comets Bus (1981b) and Howell

(1981k) that will holp refine the periods of these objects.

In the area of minor planets, we have made the only observations of the

unique object (2060) Chiron since shortly after its discovery Zuur years

ago, and we got on to the new Amer objects 1981 QA and 1981 QB soon after

they were discovered.

Mi%or planets newly numbered entirely as a reoult of our observations

2



were; (2385) 1969 VW, (2400) 1972 KJ, (2427) 1978 YQ7, (2435) 4578 P-L,

(2453) A921 SA, (24511 ) 1975 TU2, (2463) 1934 FF, (2475) 1972 TF2, (2482)

1980 CO (an Agassiz discovery), (2484) 1928 TK, (2485) 1932 BH, (2491)

1977 CB, (2493) 1978 XC (an Agassiz discovery) and (2495) 7071 P-L. (2395)

1977 FA was a new ,'.gassiz discovery.

4. Orbital Investigations

These have continued much as usual. Special computations were done

with regard to the close approach of (2100) Ra-Shalom.

5. Financial

No unusual expenditures occured during this period. The program con-

tinues to operate within the original budget.

G. Publications

Observations from Agassiz plates are included in the following publica-

tions issued during this half year: Minor Planet Circ..?3os. 5990-5991 0 6069-

6070, 6076, 6146-6147 0 6162, 6225-6227, 6267-6269, 6350, 6410-6411, 6429-6431,

6435--6436 and 6457-64581 TAU Circ. Nos. 3621-3622, 3625, 3630 0 3634, 3636

and 3645.

Mr	 Orbital/and or ephemeris computations are on Minor Planet Circ. Nos. 6043-

6055, 6061-6064, 6098-6099, 6101-6144, 6188-6190, 6193-6207, 6216-6220, 6285-

6287, 6290-6301, 6307-6344, 6413-6414, 6416-6421, 6422-6424, 6463-6464 and

6468-6480; TAU Circ.. Nos. 3601, 3606-3608, 3618, 3623, 3625, 3627 0 3630,

3633-3636, 3638-3640 and '17.45.
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Table 1

Positional measurements

The successive columns give the object's designation

V - comet, * a new discovery), the UT date and time,

the right ascension (in hours, minutes and seconds)

and declination (in dtbgrees, rinutes and seconds) -_=

equinox 1950.0.

.
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/1974	 It 1976 04 13.04659 05 13 50.36 +29 04 35.8
/1474	 II 1978 11 01.30564 07 32 12.12 +27 00 54.8
11976	 III 1976 10 28 9 25569 04 47 07,57 421 47 14.2
/1976	 111 1961 01 06.32492 09 51 36.84 +25 34 20.4
/1976	 111 1991 02 04 9 32600 09 33 57.49 +27 5b 4290
/1977	 X 1970 00 09.30845 23 21 05,87 +Ot 02 07.1
/1977	 X 1978 08 27926255 22 56 36.21 -00 55 11.1
/1977	 X 1976 09 05.2%112 22 43 59.04 • 01 58 54.9
/1977	 X 1976 09 26,19975 22 16 44.79 -04 21 45.2
/1977	 X 1978 10 31.02172 21 46 28,65 -07 08 50.0
/1977	 X 1-978 11 01.02858 21 45 55.40 -07 12 01.6
/1976	 II 1978 09 27.23311 23 51 50.31 -18 06 09.2
/1978	 XXIV 1978 03 07.39529 15 00 15.64 • 09 33 13.5
/19791 1981 03 12.33888 13 01 51.27 +07 03 57.b
/1979] 1981 04 00929602 12 44 IO.!57 +09 43 0893
/1479k 1980 12 05,36524 idle 31 39950 +19 14 48.8
/1980b 1981 02 10„36119 12 36 15,46 -0.1 58 13.3
/1980b 1961 05 23,13544 12 07 23.67 +01 15 28.0
/1980b 1981 06 06.14807 12 08 56.49 +01 00 14.0
/196Of 1960 09 09,15631 22 10 47.17 -07 43 57.9
/19801 1981 01 31 9 00521 01 09 4104 +03 13 46.3
/1980f 1981 03 02,01661 02 14 ?,'1.51 +09 13 08.2
/19900 1961 03 02.11111 06 45 48.49 +44 06 27.9
/19800 1961 04 04,06542 07 52 27.82 440 53 08.2

/19801 1981 01 30.98851 01 03 21 9 92 -04 46 18.0
/19ROj 1981 01 31.99403 00 32 53.95 +07 36 40.4
/19RO q 1961 04 10 9 35159 15 14 0502 422 31 52.9
/19ROq 1981 06 03.15944 12 39 :̀.3.29 +06 47 03.4
/1960t 1961 06 29,29641 22 01 20.20 +16 31 17.2
/1980t 1941 07 07.29499 21 50 12.78 +16 04 52.8
/19ROt 1961 07 28,25197 21 17 49.75 +13 45 37.0
/19801 1981 08 27.16534 20 36 09.01 +08 26 08.6
/l g 8olj 1980 AO 09,00054 19 13 5R972 +37 45 02.8
/1980u 1980 10 27.97561 18 49 24.81 +35 50 04.7
/1981a 1961 06 06.09318 10 20 49.29 +20 39 30.5
/1.981b 19b1 03 11.20264 it 48 37.00 +00 35 16.8
/1961b 1961 05 23.08895 11 39 24.45 +03 24 06.6
/1981b 1981 05 24.11951 11 40 11.23 403 20 03.2

/1981b 1961 06 06.11803 11 51 56.23 +07 14 36.8
/1981b 1981 06 27,09139 12 17 10.94 -00 16 34,U
/1981d 1981 05 03.19171 14 58 02,39 -05 37 02.8
/19814 19F1 05 08,26921 14 36 02.61 • 04 43 18.7
/1981d 1961 05 27.13154 13 19 54.43 -01 44 23.2
/19814 1981 06 24,09927 12 it 24.83 +00 04 26.3
/1981f 1961 08 01.27949 01 41 21.43 414 46 10.3
/1981! 1961 06 27.35874 02 01 48.95 +16 10 44.4
/1901t 1961 09 25.34654 02 07 08,50 +15 36 00.6
11981h 1901 08 01.31654 04 15 07,48 +29 20 35,6
/198th 1981 08 29.35741 05 09 59.49 +31 46 24.0
11981h 1981 09 25.37356 05 58 27.63 +33 08 12.9
/19811 1961 07 09.28863 00 50 42,84 +06 32 07.5
/19811 1981 07 10,30329 00 51 39.2 ,2 +06 40 55,2
/19811 1981 07 28.29563 01 05 47.44 +09 07 19.6
/19811, 1981 06 26.28417 01 16 44 9 86 +12 14 27.2
/19811 1961. 09 25.31454 01 08 46962 +13 54 56.9
/19811 1961 07 11.28627 22 40 08.05 -07 38 49.3
/19811 1961 07 31.26675 22 43 50.46 -04 41 57.5
/19811 1981 00 01.23275 22 43 44.46 -04 33 17.4
/19811 1961 08 02.28005 22 4335.89 -04 23 51.7
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/19013 1961 06 26919737 22 31 35.06 -00 43 4299
/1981,1 1981 09 25920950 22 05 03,25 403 53 5794
/1961k 1961 09 05,23556 00 33 00,82 -08 08 54.2
/1981k 1981 09 07,20690 00 31 39,18 -08 18 41.6
/1981k 1981 09 24.21800 00 12 22.75 -09 40 47.6

50 1961 OS 09,17860 14 37 26.56 -12 04 24.6
431 1961 02 01.03595 04 04 01 9 19 419 25 4993
574 1978 04 09.26742 13-10 03.66 •14 16 33.4
602 1581 01 31.15561 07 44 27.13 405 27 17.9
692 1981 03 (14908711 07 26 55,69 +08 1.7 17.9
863 1961 06 30,09733 13 50 48.36 418 54 44.7

1162 198t Od 27.30469 00 01 47.87 -01 46 24.9
117" 1978 09 29,15343 22 03 0005 -01 39 32.5
1167 1900 C9 t9,16414 22 17 03.92 -04 40 59.4
1537 1981 02 28,34109 14 16 21.35 -15 4t 46.1
1537 1.981 03 04,38977 14 15 41.94 -15 3R 25.0
1737 1901 09 21.11+681 22 50 07.31 -02 1.6 109b
1758 1978 04 07,07005 07 54 51 9 64 425 23 36.7
1624 1981 04 01,15139 11 33 05.96 403 48 01,9
19.11 1981 09 299350118 03 05 33.24 419 26 13.0
1971 1961 C9 25,26448 00 36 27.29 +17 27 2R,9
2047 1970 04 10,35161 15 56 57.34 -24 50 40.1,
2060 1981 ON 29.32840 03 22 39.14 416 00 36.1
2060 1961 09 05,30634 03 22 32.36 415 5R 20.2
2086 1961 03 04,04131 07 23 50.71 431 51 4897
2100 1961 09 05.13128 20 40 12.51 +03 16 15.4
2115 1978 04 15,29431 14 14 26.25 -20 71 04.0
2221 1980 09 12,10090 21 31 41.64 410 45 27.6
2224 1961 05 04,17860 14 37 13.04 -12 29 43,9
2274 1978 O9 2901733 02 50 $3,19 418 43 10,S
29304 1900 09 09.765E+4 02 00 55,65 411 50 54,1
2306 1960 09 09.29123 02 07 16961 +16 51 13.0
2307 1.979 06 01.16305 17 30 03.03 -21 51 49,5
2301 1980 09 04.23553 23 10 31.22 406 57 54.5
231.1 1980 09 09,12833 ?2 01 17.14 -11 21 13.0
2314 1977 11 12,12332 03 01 33,32 419 53 41,6
2326 1980 12 11,14704 03 18 53.80 -05 58 22.2
2331 1980 12 04.15142 02 50 57.50 418 31 3013
2332 1980 12 04.07169 02 32 49,86 410 23 01.7
2347 1981 02 06,1.2397 05 51 58912 425 48 31.0
2349 1981 02 10.00657 03 54 44.02 403 S8 01.8
2352 1940 09 0401247 00 21 53.20 420 59 57.6
2353 1.980 12 04,10804 03 27 23.64 +23 17 01,0
2370 1981 03 04.04131 07 23 40,19 431 51 53.5
2374 1961 01 31,08265 03 48 22984 +38 56 50.2
2377 1981 05 09.11105 12 00 52,64 -01 28 02.2
2385 1981 04 08.17744 10 30 37.74 411 17 31,1
2364 1981 02 06.19108 07 43 23.85 +33 03 59.0
2386 1961 03 27,07429 07 30 10988 +30 41 46.7
2307 1961 05 09917860 14 36 47.41 -12 20 40.3
2394 1961 03 12,14079 10 24 45.67 +11 15 26,9
2400 1981 03 11,16123 09 30 14,92 409 06 50,8
2400 196+1 04 07,16322 09 22 22.18 +it 15 54,5
2400 1981 05 03.11329 09 20 41.3 .7 +12 04 36,7
2409 1981 03 02923061 10 37 19,68 +10 34 01.7
2409 1961 04 08,1.2005 10 11 01.76 413 29 58.6
2423 1961 04 08.2E+751 12 29 58 9 81 -09 54 05.5
2425 1961 05 09.20029 14 46 48.43 -14 04 19.0
2425 1961 05 24,20512 14 35 59,25 -14 02 17.2
2476 1961 06 01922736 15 41 38970 -18 19 21,1
2426 1961 06 27 0 16848 15 28 23 9 06 -16 12 14.2
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2426 1981 06 79.16069 15 20 11.11 -16 00 57.6
2427 1901 01 0301091 00 50 37 9 12 406 07 5610
2430 1977 11 12.12332 03 01 3609 #20 10 5792
2431 1961 04 05,08463 09 55 30916 111 45 23,,0
2435 1980 12 05.28676 06 08 20,73 +16 30
2436 1961 06 30,22359 17 38 35 9 27 -19 55
7441 1981 Of 31,18001 07 50 31.63 +19 07
2444 1981 07 09,17797 19 24 30 9 6+7 -20 56
2444 1901 00 03.13738 19 01 02.97 -19 53
2447 1981. 07 09.21.656 72 02 20.60 •07 12
2447 1981 08 27.22229 21 45 01.57 -14 21
2447 1981 09 21.14102 21 35 50919 -18 13
244A 1981 06 05.26700 20 37 42.32 -10 01
2440 1901 06 27.27877 20 31 20.85 -11 37
2448 1961 00 02.10407 20 04 10.00 -16 24
2449 1900 02 1.2.03'7'20 04 44 35.78 -09 42
2449 1981 0$ 09.,32641 19 UU 47.17 421 00
2449 19hi 06 01,32862 19 13 03.22 429 17
2440 19N1 07 20,11292 1H 45 20.55 42H 36
2449 1981 07 28.16424 18 45 19.34 12.8 35
2449 1981 ^ A 22,11256 18 48 02.68 417 02
203 901 02 28,03038 07 55 37.20 433 21
7453 19b1 03 27.11177 07 53 09.33 431 34
2454 1981 06 02.16638 14 35 25.22 -17 05
2454 196:1 07 01,12148 14 29 11 .71 -15 05
2457 19bC 12 04,29099 06 02 50.47 415 24
2457 1961 01 03.24133 05 34 27.41 415 57
2458 1901 06 28,13429 14 02 45.72 -09 45
2450 1991 06 2.9,09354 14 02 54.21 -09 49
22459 1981 06 27,24649 21 56 13,06 401 16
74,59 1961 09 19.12567 21 38 1.3.43 -02 04
2462 1981 04 03.34142 13 08 35.84 -01 15
2462 1981 05 08,21525 12 43 38.01 400 33
2467, 1961 06 05.14956 12 45 22.79 -00 43
2463 1901 05 09.22970 16 19 02.75 -03 49
246,3 1981 05 24.2282.3 16 Ob 32.50 -02 33
24618 1960 12 04.24339 05 05 46.39 .416 52
246A 19b1 01 03.13768 04 37 09.58 415 39
246@ 1981 02 04,118b2 04 31 51.10 +15 56
7460 1901 04 07.33302 15 30 27.86 -05 52
2469 1961 05 04.25646 15 15 16,51 -03 27
246.? 1981 06 01.18263 14 55 28.83 -02 06
246+9 1981 06 24.13610 14 47 02.37 -02 33
2470 1981 09 29,31601 02 35 34.30 ♦11 36
2475 1981 C6 24,10721 16 40 41.00 -12 34
2475 1961 C6 28.21401 16 30 02,40 -12 29
2476 1981 04 03,36494 14 07 37,30 +00 53
2476 1981 05 04.22894 13 44 04,00 402 21
2476 1981 rb 08-.24899 1.3 41 13.010 402 24
2477 1981 06 29,2`9005 21 50 43.67 -03 07
2477 1961 06 30,254S9 2.1 50 48.32 -03 03
2477 1961 08 03,19219 21 37 40.41 -03 10
2477 1961 09 05,15692 21 13 33.94 -06 27
2480 1981 04 03,31691 12 38 32.36 -01 59
2481 1981 08 27.30468 00 03 01.28 -01 55
2481 1981 09 25,23124 23 42 11.26 -03 15
2482 1981 05 09,25913 16 19 18,62 -18 16
2482 1991 05 25.24442 16 06 04,09 -17 49
2482 1981 06 27,19404 15 42 40.57 -17 12
2482 1981 07 01916407 13 41 0447 -17 12
2464 1981 05 09.15160 14 17 42,13 -13 11

22.1
10.5
32.61
42, 5
55.4
43.1
0695
2.10
26,0
32.5
37.7

6899
5098
:74,5
1.5.6
48.1
29.0
^)7, 4
14.7
06.3

30.1
1.1,3
40.7
0)8.2
59.2
41.5

4498
10.9
31.9
36.2
49.7
35,2

01,2
31.1
26..3
07.9

0398
30,9.
23.9
5 a+,1

54.9
55.1
50,7

:

1^,0

0799

35.5

11.9

57,7

26.4

30 , 2
49.8
33,3
17.2
33.3
46,7
34.2
41.1
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2484 1961 06 30.09416 13 54 1909 -10 56 3t.6
2404 1981 07 0109090 1.3 54 3204 •10 57 47.0
2465 1981 00 29.29600 01 07 49 9 96 102 59 00ml
2405 1961 09 36.29635 00 51 03.24 +00 40 21,0
2466 1981 01 31,39477 10 37 $5936 +20 05 5549
2409 1961 GB 27 9 32809 00 05 30.30 -02 03 17,6
2409 1901 C9 30.21946 23 41 30.40 -04 31 00,2
2492 1981 02 0107834 10 56 0304 +07 43 02.0
2452 1981 02 120,275b9 10 37 $0,66 +04 31 05,2
2493 1981 05 0 1 9 28467 15 49 12 9 17 -13 55 30.0
2493 1961 05 25,21101 15 31 14.85 -11 SG 5799
2493 1961 06 24 9 14378 15 12 19,54 -10 14 35.5
2495 1901 08 27906976 16 42 33,9b +13 26 46.1
2495 1901 09 30,02104 19 17 17.65 +02 59 26.0
1934 RR 1961 06 01925441 15 49 54,25 -14 tit 00.2
1Q40 GN 1901 01 03916927 04 37 43.10 +22 39 35.4
1940 (;N 19'31 02 01.07 1407 04 26 27.16 +23 19 02.5
1943 FO 1981 09 29,26904 00 56 35,30 +04 34 02.9
1951) rL 1961 10 06,14380 01 23 18,77 409 00 34.8
1950 FC 1961 09 25,26448 00 38 37.46 +17 55 16.H
19SO FC 1961 09 29.24141 00 35 01..06 +17 42 5992
1964 ?A1 1901 08 26.24687 22 56 50.12 -06 14 0997
1964 TAI 1981 09 30,19208 22 29 42.3b -10 12 13ob
1964 TX1 1981 10 06,t9O6O 02 14 32.14 410 04 55,0
1964 7C2 19$1 02 28.31201 12 27 08.04 -04 34 31,4
t464 VY 19b1 10 040.4502 n1 05 38.70 +04 44 04.7
1966 PD 1961 02 04.29931 00 33 19.22 +13 03 40,H
1966 PD 1981 03 04.12300 08 10 45,02 +14 10 3q,4
1966 PO 1901 04 00.05059 08 14 17.19 414 26 45,6
1964 SR 1960 12 0503539 06 23 46,94 +24 23 50„2
1 y 68 SP 1961. 03 02,08132 05 43 52.02 +24 S9 5197
1472 I U1 19150 09 16.2954" 02 09 00.14 •09 56 59.0
1972 G01 1381 nt 06.03317 01 24 09.33 -08 21 32.9
1973 502 1961 01 09.14317 05 01 09.72 +26 53 19.6
1974 FG 1981 04 08.20609 11 53 46,73 -02 54 28.4
1974 FG 1961 05 02,15090 11 44 10,57 +00 07 40,5
1974 XX 1981 03 11.06397 07 54 25.17 +36 12 03,4
1974 XX 1961 01- 27.04507 07 57 59.53 435 39 59,0
1975 E93 1981 08 20+.09399 20 20 58.71 +09 21 39.9
1975 F'E3 1981 09 25,04809 20 14 14.98 +00 10 39.7
1976 FC 1976 03 30,10308 09 10 26.93 +15 08 06,1
197b GX2 1981 06 29,21024 16 12 12.71 -03 28 40.1
1976 GX2 1981 06 30.18634 16 11 20992 -03 29 20,8
1976 GX2 1981 07 31.17748 17 52 04,4+6 -05 10 1894
1976 GJ3 1981 03 04.32556 10 47 4404 430 37 57.4
1976 GJ3 1981 03 27.16806 10 29 08,99 430 13 10.7
1976 QV 1981 02 05.99424 03 31 21943 ♦21 23 51.5
1976 GG1 1981 09 :29.19502 23 51 05.14 -Ol 55 19,3
1976 AG1 1981 09 30,24638 23 50 18.16 -02 01 01,5
1976. AG1 1981 1.0 01.12479 23 49 39.59 -02 05 48,4	 j
1976 GGl 1941 10 0608873 23 46 08,22 -02 31 41.6
1976 06 1981 06 01919222 21 31 57918 -14 33 t3.3
1976 us 1961 08 09,16020 21 26 42.75 -14 58 30.5
1976 UP20 1961 08 26.13872 20 19 39,26 -13 02 35.7
1976 UP20 1961 09 29.08740 20 13 09,02 w 15 34 47.6
1976 Y.Xi 1961 09 29.29105 01 02 34.41 +06 42 30.2
1977 ETl 1961 06 27.13319 15 23 5500 -09 51 05.0
1977 FT1 1961 06 29.18323 15 23 40.41 *09 51 24.1
1977 NN 1961 09 29 9 35088 03 06 38.87 +19 23 09.0
1977 Pw1 1981 06 05911723 14 35 30.44 -26 27 09,3
1977 PZ1 1961 08 08.24263 22 01 05,57 -06 47 12.8
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1977 PZ1 1961 09 05417966 21 36 53,45 -08 59 50.6
1977 FZ1 1961 09 30010S3 21 29 15n59 • 09 57 02.9
1977 PZ1 1981 10 A103473 21 29 21.62 • OA 55 59.5
1977 Q1,2 1981 00 29920304 23 08 14.20 000 20 18.1
1977 QL1 1981 09 21.10681 22 5e- 17 9 55 -02 19 50,9
1977 Oe3 1981 Ob 05.19550 15 46 32,45 -21 50 11.1.
1977 NO 1961 03 04.25546 0p 35 13.45 +35 29 21,3
1978 GP 1961 05 06.29656 14.09 11964 +30 ON 13,1
1970 C6 1961 0C 02.72800 15 43 57„69 431 29 10>6
1978 GP 1981 06 30.18692 15 27 29.43 +26 38 580
1978 NC3 1981 02 10.2343b 09 01 47.56 +03 52 31.0
1970 NC3 1981 03 11.09564 06 44 20.44 +06 29 0295
1970 PP2 1981 03 27.19007 11 08 00 0 32 +05 47 14,7
1978 PP2 1981. 05 !08.111448 10 56 34.38 406 33 03.9
1978 PP2 1481 Ob 09.07552 10 56 46.46 +06 31 28,2
1970 NP3 1901 03 04,3572f1 12 )5 35.49 -00 14 29.4
1979 PT 1961 01 31.29973 09 15 36,26 423 48 47.
1976 R7 1951 02 20.12461 06 53 43.06 +24 46 33.4
1978 POI 19PI 08 26.16584 22 19 56.46 -09 24 41.1
1970 SP 1461 00 x2.24136 21 31 10.03 -15 47 55,8
1978 SP 1981 08 27.19841 21 10 28,03 -16 57 43,e
1971970 SY2 1981 Old 0).16564 20 31 25.35 -21 45 14.1
1978 VOS 1981 06 03.24657 16 19 56.29 -21 00 51.4
1479 V05 1961 06 05.21773 16 16 15.64 • 21 06 57.0
1.978 VJ7 1961 06 03,19490 15 19 10.70 -17 28 00.5
1970 VJ7 1981. 06 05.17434 15 17 $1.78 -17 22 58.8
1974 DOE 1981 08 27.27635 22 11 19.19 -20 24 59.3
1979 nE. 1^91 Oa .30.15444 21 50 33.57 -23 45 09.3
1979 CK kloll 06 29.22829 00 06 30 9 76 412 20 43,0
1979 1;K 1961 09 30.77400 23 42 00.54 +10 26 40.9
1979 MF4 1981 02 01,19963 06 37 16914 +20 49 36.4
1979 M N4 19F1 03 07.04743 04 50 10.33 417 77 39.6
1979 MSS 1981 02 01.03595 04 03 16,78 +19 23 44.7
1979 OF 1981 02 10.04321 05 02 20.02 42) 39 52 0
1980 CF 1961 06 27.21822 16 39 30.71 -15 51 33.5
1980 kc 1981 09 OS.00128 19 27 01.24 •12 00 26.3
1900 CC 1981 06 28,24024 16 $4 16960 104 ZO 35.9.6
1960 GC 1981 08 02.16326 16 44 45 9 34 402 39 3699
1980 GC 1981 OR 03.09977 16 44 41.63 +02 35 47.6
1980 KJ 1981 10 04.19418 01 06 52,62 +13 11 50.8
1980 KN 19el 10 01.002H9 21 S1 58.66 -16 11 2093
1980 GA 1960 09 11.06640 19 19 26.49 415 24 55.4
1980 L0 1961 JO 04.16863 01 23 05.31 • 08 47 52.5
t96O 6'S 1960 10 06.05731 20 2b 40.41 -07 01 33.3
1980 PV 19$1 10 06.22287 02 21 53.54 426 35 54.7
1980 UA 19611 01 31.04821 02 06 13.41 +11 23 02,2
1980 VX 1981 02 04 9 03523 03 25 41.44 418 36 09.1
1980 XA 1901 02 03999255 03 38 1809 +25 23 05.9
1961 PO 1961 01 31.15561 07 44 43.24 +05 33 20.0
1901. Gw 19b1 06 03.09855 11 32 22.40 410 21 24.6
1981 CG1 1981 02 01.29274 09 32 37,06 +16 43 ON.3
1961 E82 1981 03 04.35720 12 35 34.97 *00 29
1981 ro 1f'61 04 23913961 12 05 12.51 -G4 24 52.1
1981 FD 1961 05 08 9 17444 12 06 52,,68 -01 26 074.9
1981 FD 1961 06 01.09735 12 26 32.84 -03 59 4094
1981 Fo 19+81 04 Ol.1S139 11 33 31,54 403 08 12.0
1901 GK1 + 1981 04 03.31691 12 38 39.50 -02 03 51.9
1981 GG1 4 1981 04 07,33302 1.5 30 41.00 -06 04 24,3
1981 CM1 4 1991 04 01915139 11 34 08.49 +03 40 42,4
1981 GN1 #' 1981 04 01.15139 11 34 35.21 403 31 0392
1961 401 t 1981 04 01.15139 11 33 49,87 +03 47 20,3

f

07.5
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19111

1961
1961
1981
1901
19181
1 9RI
1981
1901
1981
1481
1961
19bl
1981
1981
1961.
1981
1981
19+1
1981
1981
1961
1981
X1981
191 1
1961
X961
1981
''1.961

981
^981
t: 981
981

X981
h,9A1
X981
1981
X981
'981
?981
1 90.1
1901

,^ 9 81
,1181
605

4579

M 4 1961
PA 1941
PA 4 199t
PA	 1981
PA	 1961
PA	 1991
PA	 1981
PA	 1981
PF 4 1981
PF	 1901
OA	 1961
OA	 19h1
C+ A 	1961
GA	 19P1
OA	 196 1

OA	 1981
GA	 1961
08	 19$1
r' 1961
OK 1 4 1981
Gill + 1981
RU i 1981
.5A 4 1961
SH	 1961
S p	19P1
50	 1961
SC 3 19b1
SC	 1981
Sf	 19bl
I5O	 4 1981
SC	 1981.
SO	 1901
6E	 19H1
S F' * 19Pt

1961.
S8	 1981
.S U	 1961
SU 1901
SV 4 1961
TA 4 1961
T 	 1981
TB	 1981
T 	 1961
To 0 19b1
T 	 • 1981
P-1,	 1981

P-L	 1981
8-t,	 1901

0 6
 
03.22119

07 31.26675
00 01.23275
Ob 02 9 29005
00 09*IA714
00 22,13055
08 29,17697
09 25,14815
08 09,24263
08 29.14972
09 24.06192
CH .34,17383
OP 26,06250
08 27,12214
0A 29,12097
09 07,16667
09 21,16600
09 05,10424
09 07,14476
C. 6 26,'24607
C8 27,24649
05 05,26603
09 29.19502
fi 9 30.7<4630
1(i (;1,12479
1() Ob.06873
09 29.14502
09 30,2463P
10 01,12479
09 30,24638
1 4) 01,12473
10 06,08,173
09 29,1951172
09 30924630
1 V 01,12479
1() 06,08873
09 25,26448
09 M2047
09 30,29635
10 01,12479
09 30,24630
10 01,12479
10 04.14582
10 04,14562
10 04,14562
06 Ot,15447
04 U3,19637
09 30.32431

15 45 440) -20 48 30.1
22 46 00.46 -04 40 53.0
22 45 13.29 -04 33 3597
27 44 19.20 ``04 25 4193
22 3A 33,5b -01 42 00.5
22 20 48,73 •02 06 43.7
22 10 72.61 -01 23 24.1
2.1 '13 40,42 4 00 51 40.7
22
	

33.3b -00 43 22,4
21 54 00,50 -15 14 48.0
20 20 20,20 302 44 19.3
20 20 40917 +02 40 45.2
20 26 55.09 +0 1 )4 3711
20 30 29,x 1 	 +	 5 1 57,'1
20 37 23.42 -11+) 15 02,1
21 10 25.60 -05 30 34.6
22 O1 50,05 -12 12 43.0
21 29 56.28 -19 5`/ 4401
2 1 27 37,58 -23 29 46.9
22 57 26.10 -(1A 24 55.3

21 55 01.20 401 3t 42,0
00 58 04 9 50 409 57 34.6
23 51 31.77 -01 8 52.6
23 50 49919 -01 40 31.4
23 NO 14.76 -01 56 29.0
23 47 14959 -02 30 56.4
23 52 32.77 -01 47 0107
23. 5 1 26#09 -01 47 209b
23 50 31.99 -01 47 46.1
23 5 r 47.94 -01 46 16.4
23 50 09,91 -01 52 41.5
23 46 41,06 -02 27 02.2
73 52 t2,12 -01 46 01,6
23 51, 17.50 -01 52 36,7
23 50 32.04 -01 57 52.9
23 46 20964 4 02 26 58.2
00 38 48960 417 46 41.1
00 3b 27980 317 37 15.7
00 51 39,61 400 51 56.1
23 50 19.67 - 02 OH 57.4
23 51 49.41 -01 SS 389 0
23 51 09 9 60 -01 59 22,0
01 04 u6,67 404 50 47,3
01 04 41. 53 404 4-7 41.1
01 05 20924 ♦04 46 4690
13 26 44.24 -12 16 11.6
11 32 56.20 +00 57 130.6
00 59 4803 403 34 3094

L
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Table 2

Unmeasured observations

r
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/1:74	 It 19N1 04 23
/1974	 11 19s1 (:5 03
/1 9 74	 11 194► 1 05 08
11901t 1981 1U 31
/I g ol l" 1981 to 31
/ 1''1+1 1 1941 10 31

HH3 1991 10 31
210 1 ) 19F1 07 20
2475 19h1. 06 01
2480 1941 05 24
2480 1981 05 2S
2495 1981 Ili 24
1474	 F'G Wit 05 23
197h	 WOO 1981 10 2s
1971	 F.'r1 1981 Gb 61
1977	 FA2 1961 10 31
j 97 1nK'2. 1.991 10 31
197!	 1;U5 19F1 06 29
14111	 V,1 1991 06 05
1979	 UK 1981 10 25
19110	 CK 1981 06 05
l9 g f)	 CK 1981 06 29
.19An	 CK 1961 08 l:1
1990	 t 11 1 941 I Q 25
19A1	 ES A 19A1 Ob 05
i9A1	 PA 1981 10 29
1981,	 513 19st 10 31
19HI	 tic 1981 10 25

12
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