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Abstract 

A catalogue of 'small-diameter' galactic radio sources observed at a frequency of 408 MHz with the 
Molonglo radiotelescope is presented. The catalogue covers an area of 0·40 sr enclosed in the 
range III = 190°-360°-50°, I bll I,,; 3°. The sources listed are those which show no significant 
broadening of the'" 3' arc aerial beam. Small-diameter features bounded or confused by extended 
regions of emission are not included. A total of 513 sources are listed above a flux density of O' 6 Jy. 
While most of these are expected to be extragalactic, the list includes some known pulsars and 
small-diameter HII regions. The catalogue should form a useful search list for the identification of 
other such galactic objects. 

Introduction 

A 408 MHz survey of the galactic plane (south of declination + 18°) was completed 
with the Molonglo Cross radiotelescope between December 1969 and June 1971. 
Data from this survey have already been used in a study of the galactic background 
emission (Green 1972), and have provided improved results for a number of galactic 
sources (e.g. Clark et al. 1974, and other references to the Molonglo survey therein). 
Previous galactic investigations with the Molonglo radiotelescope concentrated on 
selected regions of strong emission (e.g. Shaver and Goss 1970). As part of the 
routine analysis of the complete survey, a catalogue was prepared of 'small-diameter' 
sources which showed less than 10% broadening of the ",,3' arc pencil beam of the 
radiotelescope. Small-diameter features bounded or confused by extended regions 
of emission were not included. A total of 513 sources were listed above a flux density 
ofO'6Jy* in the range III = 190°-360°-50°, I bill ~ 3°. 

Observations and Analysis 

The operation of the Molonglo Cross radiotelescope has been described by Mills 
et al. (l963), and details of the high resolution galactic survey have been given by 
Green (1972). The beam shape of the radiotelescope is approximately Gaussian with 
half-power widths of 2·86 min arc in right ascension and 2·86 secZ min arc in declin­
ation, Z being the zenith angle. The aerial response is integrated over 3 s intervals 
and recorded digitally on magnetic tape; an analogue record is provided by a facsimile 
chart recorder. Primary calibration of the system is checked on each observing session 
by measuring selected standard sources from Hunstead (1971, 1972). The position 
and flux density calibration techniques have been described by Davies et al. (1973). 
The flux density scale used is that of Wyllie (1969). 

*ljansky (Jy) = lO- 26 Wm- 2 Hz- 1 , 
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Table 1. Catalogue of small-diameter galactic sources' 

(1) (2) (3) (4) '. ' (5) , (6) 

Position (1950'0) Galactic coordinates Flux density Other 
R.A. Dec. [II bll S408 catalogue 

h m s (Jy) numbers 

06 03 42·0 15 30 21 194 02 58 -02 34 38 0·67 
06 06 10,1 15 09 30 194 38 37 -02 13 42 0·64 
06 06 40·3 16 23 09 193 37 51 -01 31 26 1·80 4C16·15 
06 11 09·1 13 07 41 1970025 -0209 20 0·87 
06 13 22·8 13 08 44 197 15 09 -01 40 18 0·90 

06 13 34·2 11 57 27 198 19 05 -02 12 01 2·62 4C11·22 
06 14 02·9 13 08 14 197 20 16 -01 31 57 0·86 
06 14 27·6 16 45 48 194 12 09 00 17 32 1·07 4C 16·16 
06 1608·0 13 38 00 197 08 40 -00 51 00 4·16 4C13'32, Kesl 
06 16 18·5 15 22 53 195 37 41 00 01 01 1·20 

06,17.40'9 ·.13 45 51 197 12 31 -00 2726 0·81 
06 17 52·0 09 41.07 200 49 14 .,...02 21 19 1·31 4C09·22 
06 18 51·3 14 33 36 196 38 37, 00 10 17 .9·18 4C14'J7,3CRI58 
06 21 46·6 08 44 32· .202 06 31 -01 57 03 1'39 4C08'20 
06 22 54·9 14 42 29 196 58 39 01 0625 7·55 4C14·18 

06 23 06·4 10 05 55 201 03 57 -01 01 21 1'06 
06 23 26·6 12 06 24 199 20 00 -00 00 17 0·72 
062624·1 07 45 20 203 31 03 -01 24 13 1·08 
06 28 07·4 10 57 56 200 52 43 00 28 22 1·83 4C 10·19 
0629 10·6 13 39 49 198 3641 01 57 32 0·75 

06 29 29'4 10 24 15 201 31 55 00 3028 2~88 4CIO'20 
06130 30·1 08 15 12 203 33 04 -00 16' 26 2·88 4C08·21 
06 30 53·0 1141 36 200 33 00 01 24 38 2·58 4C 11·23 
06 3Q 59·8 09 45 28 202 16 36 00 32 06 1·06 
06 32 17·1 01511n 209 19 27 -0247 57 1·66 

0632 19·7 12 18 01 200 10 35 0200 19 0·69 
06 32 34·5 02 12 35 209 08 42' -02 37 26 1·01 
06 33 27·0 04 3505 207 08 24 -01 19 49 3·15 4C04·25 
06 33 52.,8 01 38 20 209 48 10 -0235 56 1·05 
063405·4 02 10 39 209 20 56 -02 18 13 2·07 

06 34 21·5 01 21 00 210 06 51 -02 37 35 2·36 4COl·20 
06 36 18·9 09 02 45 203 30 57 01 22 01 0·80 
06 38 26·3 00 48 40 211 03 49 -01 58 11 1·72 4COO'24 
06 39 12·1 04 23 06 207 58 50 -00 09 05 0'74 
06 4026·1 02 03 02 210 11 38 -00 57 21 1·83 

06 41 35·7 05 09 41 207 34 01 00 44 08 0·91. 
06 41 45·5 -00 43 09 212 48 19 -01 56 18 0·90 4C-00'22 
06' 42' 00·9 08 20 30 204 47 26 02 17 32 0·77 
06 4222·9 -00 41 00 212 50 43 -014700 0·67 
0642 36'5 05 34 43 207 18 46 01 ·09 06 4·20 3C167, 4C05'29, Kes2 

06 43 00·3 00 40 58 211 42 14 -01 00 58 1·30 4COO'25 
0643. 40·5 03 56 19' 208 53 28 00 37 56 1·61 4C03'11 
06 44 54·8 08 1004 205 16 30 02 50 58 0·83 
06 45 55·8 -02 18 47 2144204 -01 44 42 2·31 4C-02'28 
06 46 26·3 03 37 29 209 29 13 01 05 58 0·82 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 

Position (1950·0) Galactic coordinates Flux density Other 
R.A. Dec. [II bll S408 catalogue 

h m s (Jy) numbers 

06 47 09·7 -03 5044 216 12 16 -02 1034 0·89 
06 47 18·3 -05 35 48 217 46 43 -025650 1·34 
06 47 45·9 -00 52 36 2120444 00 07 44 0·70 
06 47 55·9 -01 1020 213 5505 -00 46 35 0·81 
06 48 04·2 -01 02 57 213 49 28 -00 41 21 0·83 

06 4846·2 01 27 53 211 40 23 00 37 23 0·99 
06 50 32·9 -06 21 26 21849 31 -023444 0·75 
065044·0 -00 19 19 213 29 07 00 14 12 1·37 
06 50 51·8 -07 15 56 219 40 10 -0255 33 2·18 
06 51 11·5 04 07 27 209 35 18 02 22 55 1·04 4C04·26 

06 51 16·8 00 08 55 213 07 50 00 34 28 1·48 
06 52 09·6 02 10 56 211 25 31 01 42 18 1·40 
06 52 23·7 04 29 42 209 23 46 02 49 08 0·69 
06 52 27·7 02 55 56 21047 37 020700 1·43 4C02·19 
06 52 40·3 04 15 53 209 37 57 02 46 28 0·96 

06 54 36·2 -01 01 30 214 33 18 00 46 18 0·96 
06 54 56·0 02 15 07 211 40 55 02 21 10 0·98 
06 55 14·6 02 35 13 211 25 11 02 34 30 0·95 
06 55 18·3 02 23 15 211 36 15 02 29 49 1·26 
06 55 21·7 -08 11 16 221 00 06 -0221 31 1·04 

06 55 54·9 -00 58 24 214 39 36 01 05 11 1·08 
06 56 01·3 -02 3040 216 02 14 00 24 05 1·02 
06 57 37·4 -01 04 52 214 57 09 01 24 56 0·60 
06 58 25·5 -103902 223 32 19 -024909 1·24 
070047·4 -00 46 18 215 02 34 02 15 39 0·93 

07 01 57·9 -08 1027 221 44 36 -00 54 08 0·90 
07 03 38·6 -050935 219 15 53 00 51 49 1·28 4C-05·26 
07 03 41·0 -13 20 15 226 31 11 -02 54 54 1·67 
07 04 30·2 -11 08 33 224 39 53 -01 43 20 1·06 
070431·2 -13 44 47 226 58 37 -0255 24 0·61 

07 05 24·9 -07 54 58 221 54 38 -00 01 32 3·54 3C174, PKS0705-07 
07 05 28·7 -12 51 17 226 17 36 -02 18 15 0·62 
0705 45·1 -14 16 30 227 3504 -025409 0·63 
07 07 07·8 -1224 36 226 05 11 -01 44 27 0·79 
07 08 35·2 -060434 22038 52 01 31 37 1·02 

07 08 55·0 -13 40 58 227 24 58 -01 56 52 0·78 
07 09 05·2 -12 12 34 226 07 52 -01 13 28 0·69 
07 09 18·6 -09 40 39 223 55 01 00 00 18 0·72 
07 09 23·2 -15 51 30 229 23 48 -02 51 33 0·90 
07 11 04·5 -1403 24 227 59 29 -01 39 32 0·81 

07 12 17·5 -1457 34 228 55 41 -01 49 16 0·67 
07 12 33·9 -11 28 08 225 52 30 -00 07 33 0·78 
07 12 47·5 -1223 20 226 42 48 -00 30 31 0·67 
071320·4 -13 5436 228 07 09 -01 06 17 0·89 
07 13 25·9 -11 50 31 226 18 14 -00 06 49 1·62 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 
Position (1950' 0) Galactic coordinates Flux density Other 

R.A. Dec. [II bII S408 catalogue 
h m s (Jy) numbers 

07 14 32'3 -164425 230 45 18 -02 10 42 0·73 
07 14 47·6 -163004 230 34 19 -020043 0·60 
07 14 51'3 -11 24 35 226 05 11 00 23 50 1·83 
07 16 48·0 -08 09 52 223 26 55 02 20 56 0·79 
07 18 04·9 -11 09 48 226 14 34 01 12 39 0·83 

07 18 07·1 -16 08 58 230 38 20 -01 08 31 0·62 
07 18 to·O -19 15 24 233 23 00 -02 36 07 0·74 
07 18 27·2 -15 13 58 229 52 10 -00 38 15 1·73 
07 18 29·3 -15 1906 229 56 55 -0040 15 1·05 
07 18 57·0 -15 2444 230 05 03 -00 37 02 2·15 

07 19 01·2 -11 59 47 227 05 07 01 01 07 2·99 
07 19 18·5 -08 41 17 224 12 15 02 38 55 1·12 
07 19 57·4 -18 42 12 233 12 32 -01 45 32 4·18 PKS0719-18 
07 21 55·3 -20 14 14 234 40 01 -02 17 20 1·00 
07 22 24·6 -13 00 50 228 22 28 01 15 42 0·80 

07 22 32·6 -09 35 29 225 2432 02 55 23 3·86 3C 178, PKS 0722 - 09 
07 23 33·9 -13 42 40 229 07 16 01 to 32 0·99 
07 25 17·5 -17 41 59 232 49 12 -00 22 30 0'76 
07 26 36·6 -20 34 55 235 29 46 -01 29 22 0·76 
07 27 06·6 -12 23 12 228 22 24 02 34 07 0·81 

07 27 16·7 -22 11 52 236 59 16 -02 07 56 2·00 
07 27 29·4 -21 46 02 236 38 02 -01 52 54 0'78 
07 27 39·2 -15 31 45 231 11 28 01 10 04 0·76 
07 27 42·3 -18 25 34 233 43 59 -00 13 23 0·75 
07 28 59·8 -23 35 24 238 23 56 -02 27 30 1·62 

07 29 13·7 -22 53 28 237 48 45 -020424 1·73 
07 29 21·1 -22 18 44 237 19 12 -01 46 05 1·43 
07 33 31·6 -17 29 07 233 35 08 01 26 41 1·59 PKS0733-17 
07 33 47·3 -2005 01 235 52 48 00 13 23 1·50 
07 34 05·4 -25 47 12 240 52 58 -02 31 09 0·94 

07 37 42'7 -21 42 29 237 44 41 00 13 00 0·71 
07 37 47·2 -23 57 37 239 42 29 -00 53 13 2·28 
07 39 12·1 -24 58 13 240 44 40 -01 06 39 0·86 
07 40 55·4 -28 16 30 243 48 05 -02 25 42 0·93 
07 41 05·7 -24 10 37 240 16 23 -002029 1·11 

07 41 15·6 -24 55 59 240 56 45 -00 41 17 0·89 
07 43 23·2 -21 52 29 238 32 56 01 16 24 0·91 
07 44 18·4 -20 30 50 237 28 58 02 08 46 0·95 
07 45 16·4 -30 42 09 246 22 40 -02 49 56 1·62 
0749 51·6 -27 50 42 244 25 57 -00 30 41 2·77 

07 50 22·6 -30 31 45 246 47 26 -01 48 00 1·19 
07 50 25·9 -21 54 54 239 25 04 02 39 30 2·51 
07 50 50·1 -22 53 01 240 17 48 02 14 20 1·44 
07 50 54·1 -30 59 09 247 14 25 -01 56 21 1·16 
07 53 01·5 -30 51 57 247 22 26 -01 29 16 1·06 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 
Position (1950' 0) Galactic coordinates Flux density Other 

R.A. Dec. III bII S408 catalogue 
h m s (Jy) numbers 

07 57 38·9 -25 19 54 243 11 54 02 17 08 0·73 
08 00 44·2 -31 31 19 248 48 08 -00 26 01 0'76 
08 00 52·3 -31 2748 248 46 04 -00 22 40 0·94 
08 03 24·1 -36 06 34 252 58 12 -0225 54 1'73 
08 03 56'0 -30 39 29 248 26 33 00 36 30 0'74 

08 04 08·1 -26 43 51 245 09 42 02 46 12 1'11 
08 05 18·8 -33 21 36 250 52 14 -00 36 44 3·08 
08 05 45'9 -32 08 53 249 54 20 00 07 39 0'63 
08 05 56·5 -33 42 35 251 14 07 -00 41 34 1'00 
08 07 56·1 -38 16 16 255 16 38 -02 50 54 1·14 

08 08 26·8 -31 04 15 249 19 00 01 11 41 0·62 
08 08 28·9 -32 58 24 250 54 35 00 09 16 0·91 
08 11 06·5 -37 51 42 255 16 49 -020605 0·86 
08 12 19·3 -35 30 07 253 27 18 -00 35 10 1·20 
08 13 19·4 -38 28 53 256 02 16 -0205 07 2·03 

08 16 02·5 -31 49 16 250 50' 36 02 07 18 1·36 
08 17 52·4 -40 19 51 258 03 44 -022408 1·44 
08 18 55·2 -36 02 51 254 36 38 00 12 35 2·48 
08 18 58·6 -36 53 18 255 21 25 -00 15 42 0·90 
08 21 47·5 -34 25 03 253 39 48 01 37 35 1·53 

08 23 45·1 -42 37 07 260 34 11 -0248 59 1·74 
08 24 09·2 -35 23 30 254 44 18 01 27 20 1·66 
08 25 28·8 -33 1442 253 09 15 02 55 52 1·22 
08 26 08'7 -37 20 50 256 33 32 00 38 12 2·11 
08 26 35·1 -40 46 16 259 22 45 -01 18 26 0·71 

08 27 59·8 -4009 59 259 02 57 -00 44 01 1·08 
08 29 48·7 -41 59 13 260 43 04 -01 32 19 1·36 
08 30 17·2 -38 26 31 257 55 30 00 38 50 2·16 
08 31 01·0 -38 19 03 257 54 38 00 50 10 1·14 
08 32 20·3 -36 37 16 256 42 35 02 03 46 0·90 

08 33 39·0 -44 59 41 263 32 42 -02 46 59 6·96 Vela pulsar 
08 3445·5 -38 10 50 258 14 38 01 30 18 0·74 
08 35 16·7 -38 19 04 258 24 54 01 30 11 0·72 
08 35 17·0 -41 10 40 260 41 14 -00 1404 '1·19 
08 36 54·7 -44 23 16 263 24 52 -01 57 14 2·27 

08 37 04·5 -36 40 27 257 19 40 02 47 12 0·92 
08 37 20·0 -43 07 17 262 27 32 -01 07 09 1·31 
08 38 16·1 -42 21 37 261 57 47 -00 30 59 2·53 
08 40 31·7 -44 1640 263 43 33 -01 22 36 1·01 
08 41 49·3 -45 20 14 264 41 57 -01 51 16 0·96 

08 41 51·2 -45 57 50 265 11 55 -02 14 25 1·10 
08 42 31·5 -41 48 02 262 00 47 00 27 00 1·28 
08 43 49·3 -43 40 07 263 37 09 -00 32 00 1'75 
08 48 32·6 -48 11 12 267 38 23 -02 45 17 0·79 
08 49 10·8 -42 19 55 263 12 20 01 04 17 1·27 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 
Position (1950'0) Galactic coordinates Flux density Other 

R.A. Dec. [II bIl S408 catalogue 
h m s (Jy) numbers 

08 52 36·7 -484059 268 27 16 -02 33 22 0·73 
08 54 38·9 -42 54 22 264 17 38 01 28 06 1;54 
08 55 38·6 -41 41 43 263 29 49 02 23 55 1·82 
08 58 03·2 -44 46 58 266 06 46 00 41 59 0·78 
08 59 39·9 -41 57 29 264 11 05 02 47 05 0·86 

09 00 10·3 -47 32 06 268 24 59 -00 51 03 0·91 
09 01 04·8 -45 43 46 267 10 28 00 28 09 2·70 
09 01 54·3 -46 12 39 267 37 41 00 15 14 0·94 
09 03 17·5 -50 02 40 270 37 34 -0208 50 1'46 
09 03 46·3 -45 42 29 267 28 26 00 49 55 0·95 

09 06 57·6 -43 45 42 266 25 30 02 34 01 2·12 
090841·0 -47 47 28 269 34 24 00 01 58 0·83 
09 09 lR·9 -47 13 03 269 13 47 00 30 15 0·71 
09 09 23·2 -48 39 53 270 17 21 -0028 54 0·76 . 
09 09 23·6 -44 52 15 267 31 59 02 07 33 1'75 

09 12 18·7 -49 46 48 271 25 32 -00 54 28 0·68 
09 17 15·9 -470426 27004 04 01 34 27 0·98 
09 18 07·3 -53 27 20 274 40 54 -02 50 16 7'32 
09 22 57·7 -47 5048 271 17 48 01 41 59 0·77 
09 23 46·5 -47 07 31 270 53 39 02 18 51 0·66 

0927 11·7 -48 31 59 272 16 53 01 41 24 0·82 
09 31 14·1 -494227 273 33 54 01 16 41 2·78 
09 33 00·7 -49 09 18 273 24 25 01 52 52 1·16 
09 33 48·9 -50 34 10 274 27 00 00 55 00 0·83 
09 37 11·3 -5202 56 275 49 35 00 09 35 0·98 

09 39 32·7 -51 13 45 275 33 52 01 01 05 1·67 
09 41 33·7 -55 41 10 278 41 32 -02 10 15 0·80 
09 42 35·1 -54 28 50 278 01 27 -01 09 25 0'73 
09 42 50·0 -54 03 26 277 46 44 -00 48 35 3·10 
09 42 56·3 -55 59 30 279 02 14 -02 16 45 1·04 

09 43 19·4 -49 3205 274 55 25 02 41 56 1·46 
09 43 25·6 -51 54 51 276 28 03 00 53 15 0·98 
09 44 39·0 -51 46 21 276 31 18 01 07 03 1·16 
09 46 12·4 -52 19 39 277 03 36 00 50 33 0·82 
09 49 12·7 -54 54 57 279 02 23 -00 53 00 1·32 

09 50 46·2 -54 13 25 278 47 00 -00 12 07 0·64 
09 5051·6 -53 00 58 278 02 30 00 45 04 2·88 
09 54 20·5 -50 37 02 276 58 51 02 58 09 2·03 
09 57 50·0 -56 49 31 281 10 06 -01 38 39 1·55 
09 59 15·1 -57 20 32 281 38 00 -01 56 28 1'99 

100221·4 -55 27 39 280 51 35 -00 10 24 0·74 
10 06 50·7 -56 39 07 282 03 49 -00 46 29 2·48 
10 12 29·9 -57 31 52 283 11 43 -01 03 40 1·38 
10 13 20·4 -58 01 04 283 33 38 -01 2407 1·17 
10 22 22·3 -55 39 43 283 19 05 01 14 47 6·06 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 
Position (1950'0) Galactic coordinates Flux density Other 

R.A. Dec. [II bll S408 catalogue 
h m s , 

" (Jy) numbers 

1023 53·1 -60 34 50 286 04 56 -02 49 33 1·26 
10 27 30·4 -57 11 48 284 43 19 00 18 28 4·37 
10 29 14'4 -58 08 39 285 24 20 -00 23 16 1'19 
10 30 04·6 -5441 48 283 45 22 02 38 30 0·86 
10 30 15·8 -5448 40 283 50 13 02 33 24 0·98 

10 30 50·8 -59 02 33 286 02 26 -01 03 25 9·11 
10 32 36·8 -56 5042 285 08 37 00 57 46 1·26 
10 35 55'5 -58 32 39 286 21 55 -00 17 53 0'67 
10 37 39·2 -55 58 58 285 19 44 02 03 22 0'77 
10 38 47·3 -56 30 49 285 43 20 0139 58 1·34 

1041 42·1 -60 02 23 287 43 41 -01 15 '36 3'00 
10 47 08'4 -57 45 54 287 18 25 01 05 00 0·82 
10 56 15·4 -62 12 53 290 16 07 -0225 38 1'04 
11 02 33·2 -60 52 59 290 24 32 -00 54 20 1'72 
11 03 33·9 -62 12 51 291 02 49 -020448 0·73 RCW56 

11 05 35·6 -61 32 32 291 00 15 -01 22 05 2·81 
11 07 48'6 -570449 289 33 16 02 51 40 2·96 
11 10 37·0 -59 31 07 290 48 38 00 44 19 6'78 
11 11 52·2 -57 29 13 290 12 58 02 41 18 1·11 
11 13 35·7 -5745 44 29031 52 02 30 56 1'55 

11 17 54·8 -59 18 16 291 36 05 01 16 11 1;09 
11 22 34·0 -61 5651 293 01 31 -or 01 43 1·87 
11 28 14'7 -60 55 37 293 20 45 00 09 15 1'30 
11 35 35·9 -60 1746 294 01 25 01 01 17 1'94 
11 38 13·3 -624243 294 59 17 -01 12 55 1·22 

11 4042'3 -6248 02 295 17 09 -01 13 32 2·99 
11 42 33·2 -600446 294 47 57 01 27 39 1·10 
11 49 16'5 -63 43 59 296 26 56 -01 53 37 1·88 
11 53 57·6 -59 34 25 296 04 33 02 17 08 1'41 
11 56 58·3 -61 50 34 296 54 11 00 08 29 1·67 

11 59 18'7 -64 47 45 29744 18 -0242 12 1·27 
12 01 27'4 -630459 297 38 57 -00 58 36 2'24 
12 08 49·2 -59 19 15 297 53 16 02 52 50 1·27 
12 10 25·9 -63 30 20 298 42 50 -01 13 35 1·31 
12 17 39·5 -63 29 53 299 30 42 -01 06 36 1'34 

12 19 05·1 -63 50 48 299 42 36 -01 26 15 4'37 
12 22 33·7 -59 25 41 299 38 21 02 59 59 0·71 
1223 21·9 -62 21 32 300 01 54 00 05 37 0'72 
12 28 17·9 -62 55 01 300 38 47 -00 24 41 3·10 
12 32 02·4 -61 22 29 300 58 12 01 09 32 3'00 RCW 65, OH 301·0+ 1·1 

123244·6. -62 37 58 301 07 59 -00 05 29 1'67 
12 33 09·3 -61 34 30 301 06 55 00 58 02 2·23 RCW66 
12 37 30·7 -61 27 54 301 37 41 01 "06 16 1'03 
12 37 48·8 -61 13 08 301 39 13 01 21 07 1·68 
12 39 57·4 -64 48 13 30202 13 -02 13 14 1'57 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 
Position (1950·0) Galactic coordinates Flux density Other 

R.A. Dec. [II blI S408 catalogue 
h m s (Jy) numbers 

1242 31·7 -65 17 14 302 19 23 -02 41 45 1·52 
1245 21·7 -63 4606 302 35 53 -01 10 16 1·00 
124541·4 -63 16 02 302 37 40 -00 40 11 0·76 
12 47 19·7 -61 18 30 302 47 58 01 1728 1·15 
12 49 .59·8 -60 40 16 303 07 20 01 55 43 1·60 

12 50 38·5 -65 31 52 303 10 13 -02 55 54 2·15 
12 52 56·6 -64 32 53 303 25 26 -01 57 05 1·27 
12 54 10·9 -61 32 33 . 3033702 01 03 05 0·88 
12 56 12·0 -65 03 49 303 45 34 -0228 27 0·95 
12 59 29·4 -62 41 12 304 12 11 -000640 1·67 

13 02 26·1 -63 14 18 304 3042 -00 40 39 2·22 
13 04 00·1 -60 58 17 304 49 11 01 34 33 2·30 
13 07 13·8 -60 15 07 305 15 41 02 16 05 1·21 
13 12 52·0 -64 32 33 305 33 45 -0203 40 0·68 
13 22 58·9 -61 07 08 307 05 35 01 12 40 28·40 

13 25 13·8 -60 21 02 307 28 09 01 5608 1·11 
13 29 31·8 -640013 307 25 28 -01 4505 1·50 
13 33 19·7 -62 34 16 308 04 48 -00 24 30 0·91 
13 34 19·9 -64 53 56 307 47 14 -02 43 12 2·08 
13 34 57·3 -59 10 11 308 5159 02 54 26 1·48 

13 36 46·7 -62 30 31 308 28 57 -00 25 01 1·15 
13 39 33·1 -61 09 58 309 03 27 00 50 22 4·90 
13 49 01·8 -63 01 06 309 44 55 -01 12 20 0·62 
13 50 13·6 -59 22 21 310 44 07 02 18 26 3·88 
13 52 07·8 -63 12 01 310 02 47 -,01 27 54 1·03 

14 04 20·3 -63 30 11 311 1713 -020707 1·14 
14 16 06·1 -57 54 20 314 22 52 02 45 42 0·82 
14 18 19·5 -59 08 50 314 14 25 01 29 40 0·73 
14 22 25·3 -61 21 36 313 57 16 -00 45 28 1·01 
142241·8 -59 39 25 314 35 11 00 49 26 1·08 

14 24 12·7 -59 30 48 31449 00 00 53 24 0·90 
14 35 16·4 -62 31 S5 314 54 59 -022437 0·60 
143639·3 -60 40 54 315 48 25 -00 46 48 1·25 
14 39 08·8 -56 53 59 317 38 19 02 32 41 2·30 
14 41 33·5 -56 38 34 318 02 47 02·3829 2·42 

14 45 30·8 -59 13 39 317 25 16 00 04 45 1·91 
14 52 26·3 -58 3207 318 31 48 00 18 08 1·14 
14 55 13·0 -5728 34 319 20 38 01 04 24 5·11 
14 59 44·4 -572809 319 53 00 00 47 33 1·10 
15 01 32·2 -57 19 22 32009 58 00 48 14 4·44 RCW87, Kes22 

15 02 29·6 -58 43 36 319 35 36 -0029 02 1·00 
150527·1 -565605 320 49 10 00 52 50 3·00 
15 09 05·0 -562904 321 28 43 01 01 04 3·73 
15 16 32·1 -57 56 55 321 34 28 -00 45 24 7·98 
15 19 33·7 -53 38 55 324 14 45 02 38 25 1·02 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 

Position (1950'0) Galactic coordinates Flux density Other 
R.A. Dec. /11 bll S408 catalogue 

h m s 0 , 
" (Jy) numbers 

15 30 03·4 -56 31 58 323 52 53 -00 35 25 1·08 
15 30 33·6 -53 41 13 325 34 33 01 41 50 1·27 
15 3241·0 -5253 03 326 17 58 02 1006 0'77 
15 34 15'7 -5403 16 325 48 23 01 04 53 2·70 
15 36 42·2 -522630 327 03 12 02 10 05 1'03 

15 37 40'7 -530424 326 47 45 01 34 21 1·14 
15 38 29·2 -53 48 57 326 26 56 00 54 19 2·93 
15 40 03'4 -550907 325 49 43 -00 18 00 1'·36 
15 41 21·1 -56 10 24 325 2123 .....;01 13 26 1·63 
15 43 10·4 -522409 327 51 52 01 36 17 0·76 

15 43 12·1 -53 19 17 327 18 20 00 52 31 0·86 
15 44 15·0 -5225 29 327 58 49 01 29 11 0·82 
15 44 18·1 -56 31 34 325 27 52 -01 45 11 1·49 
15 52 20·8 -49 33 44 330 46 05 02 55 12 1·30 
15 54 06·7 -53 39 50 328 21 18 -00 24 31 1·61 

15 54 14·1 -49 5440 330 46 46 02 27 23 0·76 
15 56 10'3 -50 36 33 330 33 56 01 43 24 1·19 
16 00 10·0 -48 55 54 332 09 02 02 34 23 1'60 
16 00 50·2 -50 32 13 331 10 25 01 17 39 ·2·16 
16 01 04·7 -52 17 56 330 02 22 -00 03 18 0·91 

16 02 02·4 -540055 3290045 -01 26 16 2·79 
16 05 57·4 -530045 33006 57 -01 04 47 0·86 
16 09 36·6 -47 59 11 333 56 50 02 13 30 1·03 
16 10 35'5 -52 32 38 330 56 55 -01 1240 2·99 
16 15 14·2 -47 28 58 334 58 50 01 56 17 0·70 

16 18 17·7 -47 23 52 335 24 36 01 38 14 0·68 
1621 11·1 -51 17 30 332 59 35 -01 2708 0·74 
16 21 39'7 -47 31 32 335 43 19 01 08 40 0·79 
16 22 40·7 -49 01 08 334 46 41 -00 01 30 0·98 
1625 27·1 -44 15 02 338 31 41 02 57 39 0·61 

16 26 19'5 -44 25 29 33830 37 0243 39 0·95 
16 27 20·4 -51 32 02 333 29 19 -02 18 33 0·92 
16 28 18·5 -490307 335 23 42 -00 42 42 1'64 
16 29 20·5 -43 5034 339 18 22 024408 0·91 
16 29 29·9 -45 03 12 338 26 32 01 53 11 1·85 

1635 16·1 -472034 337 26 13 -00 24 01 2·29 
16 38 42'8 -4629 14 338 28 01 00 1601 1'90 
16 39 12·2 -43 5458 340 26 57 01 22 21 1·14 
16 39 24·7 -4642 17 338 23 00 -00 30 04 1·62 
16 41 10·6 -45 53 33 33911 42 -00 11 40 0'67 Pulsar 

16 41 30·3 -450450 339 50 41 00 1745 1'27 
16 41 48'4 -47 3727 337 57 36 -01 24 48 0·93 
16 44 56·7 -48 21 15 33744 56 -02 17 14 3·26 
16 48 12·2 -40 39 07 344 00 43 02 14 08 0·86 
1649 00·1 -43 18 21 3420402 00 25 22 2·05 MHR58(a) 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 
PositioQ (1950'0) Galactic coordinates Flux density Other 

R.A. Dec. [II bll 8408 catalogue 
h m s 0 (Jy) numbers 

16 49 53·9 -41 56 22 343 11 55 01 0849 1·20 
16 50 02·3 -4225 51 342 51 43 00 50,06 1·49 
16 50 28·2 -40 32 35 344 22 13 01 58 25 1·60 
16 50 48'1 -464644 339 35 32 -020206 1·14 
16 53 26'4 -420508 343 31 40 00 33 58 0·77 

16 54 17·7 -43 58 15 34209 32 -00 44 22 0'84 
16 55 25·7 -43 20 11 342 46 55 -00 30 08 0·91 
16 56 43·1 -37 37 55 347 24 00 02 51 27 0·67 
16 58 57·2 -44 51 35 341 58 46 -01 56 36 0·82 
16 59 11·3 -44 02 50 342 38 44 -01 28 35 0·84 

17 01 28'4 -45 27 08 341 47 03 -02 3924 0·95 
17 03 00·8 -37 17 30 348 26 10 020448 3'50 
1703 22·1 -38 12 56 34744 31 01 27 52 0·93 
17 05 58·5 -35 21 30 350 20 22 02 46 11 3'23 
17 06 47'0 -35 26 34 350 22 14 02 35 14 0·70 

17 07 32·2 -352452 350 29 06 02 28 51 1'86 
17 08 49'4 -362902 349 46 48 01 38 08 0·98 
17 09 40·4 -38 5625 347 54 05 00 02 36 1·37 
17 09 52·6 -34 14 50 351 42 39 0247 13 0'71 
17 10 15·6 -4245 31 344 53 13 -02 18 14 0·76 

17 10 47·9, -33 42 16 352 15 45 02 5709 0·80 
17 11 50·4 -40 21 57 346 59 47 -01 08 03 0·64 
17 13 05·4 -34 14 54 3520600 02 14 56 1'38 
17 14 10·2 -34 39 28 351 53 49 01 49 46 1·54 
17 14 10·3 -3945 32 347 44 59 -01 0829 4·74 

17 14 20·6 -33 39 16 3524406 02 23 01 1·08 
17 14 32'1 -36 34 15 35023 02, 00 39 22 1·06 
17 14 36·8 -3723 09 349 43 47 00 10 10 27·81 Supernova remnant 
17 17 32·2 -34 51 59 35207,37 01 08 39 0·91 
17 22 00'0 -362939 351 18 25 -00 31 42 0'78 

1722 11·8 -36 19 09 351 28 25 -00 27 43 1'68 
17 22 19·4 -31 48 02 355 13,04 020408 0,79 
17 25 50·8 -38 24 14 35009 14 -02 13 56 1·06 
17 26 30·5 -31 15 41 35609 51 01 37 56 0·82 
17 27 10·2 -34 39 55 3532439 -00 22 28 4·26 

17 28 35·2 -344740 353,27 52 -00 41 18 0·85 
17 29 08'3 -35 33 42 35253 11 -01 1220 2·21 
17 29 50·4 -37 20 18 351 28 44 -02 1800 0·89 
17 30 59·1 -30 31 09 357 18 48 01 14 25 1·85 
17 32 24'4 -32 17,04 355 59 59 00 01 21 0'90 

17 34 29'4 -31 2940 356 54 12 00 04 46 3·44 
17 34 58·7 -2623 10 01 15 49 024446 0'68 
17 35 39·0 -36 12 11 353 03 56 -023939 1'00 
17 39 45·3 -3525 22 354 10 14 -025657 1·84 
174045'1 -2609 36 02 08 43 01 46 18 1'02 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 

Position (1950·0) Galactic coordinates Flux density Other 
R.A. Dec. [II bll S408 catalogue 

h m s 0 , H 0 (Jy) numbers 

17 41 09·3 -31 15 18 357 51 56 -00 59 42 0·89 
17 45 15·5 -32 40 12 357 {)6 56 -0228 38 1·30 
17 45 29·6 -2251 04 05 31 55 02 35 06 0·70 
17 45 35·8 -270905 01 26 20 00 19 48 1·18 
174600·1 -2923 07 000004 -00 54 26 0·73 

17 48 43·4 -25 23 29 03 44 15 00 38 28 0·79 
17 48 52·6 -24 04 01 04 53 28 01 17 49 0·71 
17 49 16·0 -28 37 12 01 01 52 -01 0724 0·81 
1749 31·8 -2229 36 06 1908 01 58 19 5·60 
17 49 46·6 -28 06 16 01 31 51 -00 57 18 1·21 Pulsar 

17 52 45·1 -23 3248 05 47 30 00 47 49 1·22 
17 5426·1 -22 -38 52 06 45 44 00 55 07 1·58 
17 57 04·3 -19 39 15 09 39 36 01 53 36 0·85 
17 59 58·8 -21 4809 08 08 15 00 13 55 3·00 
18 00 31·5 -162037 12 56 34 024944 0·68 

18 00 56·3 -24 57 04 05 3047 -01 31 19 0·79 
18 01 17·9 -2020 54 09 3.3 09 00 41 12 1·24 
18 01 34·4 -180053 11 3647 01 4706 1·02 
18 02 09·2 -19 36 12 10 17 58 00 52 50 3·04 
18 04 55·7 -1406 53 15 24 33 02 59 58 1·50 

18 05 39·4 -19 53 29 10 27 15 00 01 16 0·94 
18 08 06·1 -2055 59 09 49 27 -00 59 14 .1·47 
18 08 09·7 -18 29 09 11 58 11 00 11 27 1·80 
18 09 48·8 -184054 11 59 18 -00 1447 0·66 
18 10 07·6 -1433 13 15 38 16 01 41 08 0·82 

18 11 47·9 -11 13 33 18 45 09 02 55 54 2·53 
18 16 25·8 -142023 16 33 29 00 26 58 0·73 
18 16 51·5 -123847 18 05 47 01 09 56 0·83 
18 17 43·2 -12 31 01 18 18 36 01 02 32 1·04 
18 17 52·8 -09 48 42 2042 38 02 17 32 2·10 

18 17 59·3 -11 4906 18 57 23 01 18 59 1·71 
18 19 21·2 -13 11 22 17 54 27 00 22 20 1·51 
18 19 43·4 -09 40 25 21 02 51 01 57 29 10·66 
18 20 07·5 -12 17 27 18 47 17 00 37 57 0·90 
18 20 25·0 -13 06 06 18 06 27 00 11 10 1·02 

18 21 50·4 -13 10 22 18 12 31 -00 09 11 1·12 
18 22 43·4 -14 57 47 16 43 50 -01 11 10 1·18 
18 22 55·7 -08 39 18 22 19 10 01 44 26 0·68 
18 27 52·4 -034054 27 1740 02 58 51 0·,83 
18 29 33·0 -1037 36 21 2030 -00 37 29 1·30 

18 30 29·5 -08 57 32 22 55 32 -00 03 09 1·40 
18 30 38·9 -07 33 38 24 1052 00 33 51 1·51 
18 3046·0 -10 36 42 21 2940 -00 52 56 4·98 
18 31 22·9 -03 05 42 28 13 17 02 28 41 1·13 4C -03·68 
18 32 16·9 -09 28 02 22 40 52 -00 40 49 1·13 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 
Position (1950·0) Galactic coordinates Flux density Other 

R.A. Dec. [II bIl S408 catalogue 
h m s (Jy) numbers 

18 32 32-1 -042447 27 11 12 01 36 42 3-04 4C -'-04-68 
18 32 32-8 -11 18 34 21 04 45 -01 35 36 1-73 
18 34 15-5 -02 48 40 28 48 22 01 58 22 0-95 
18 34 27-5 -04 27 08 27 22 27 01 10 08 I-55 
18 34 42-2 -01 53 22 29 40 33 02 17 59 2-20 4C -01-44 

18 35 11-2 -06 56 14 25 15 22 -00 08 35 3·80 
18 35 18-7 -1248 28 2003 46 -02 53 07 1·15 
18 36 05-3 -01 32 52 30 08 19 02 09 06 1-02 
18 36 09-2 -04 30 32 27 55 07 00 58 35 1-74 4C -04-70 
18 38 49-0 -07 17 17 25 21 40 -01 06 13 1-48 

18 40 05-3 -07 59 26 24 52 59 -01 42 26 2-78 
18 41 00-1 -06 04 37 26 41 10 -01 01 35 0-80 4C -06-55 
18 43 29-9 -00 06 55 32 15 52 01 10 05 1-25 4C -00-71 
18 43 47-0 00 15 12 32 37 29 01 16 28 0-77 
184431-9 -00 08 10 32 21 54 00 55 45 0-97 

18 45 12-5 01 51 09 34 12 33 01 41 37 0-86 
18 45 49·4 00 08 20 32 45 28 00 46 09 0-80 
18 47 23-0 -01 36-13 31 23 25 -002245 3-04 
18 47 31-5 05 11 56 37 26 59 02 42 58 0-73 4C05-70 
18 48 08-4 03 54 41 36 22 30 01 59 22 1-15 4C03-42 

18 48 45-0 02 55 51 35 34 25 01 24 14 1-22 
18 49 13-5 00 31 47 33 29 47 00 11 38 1-74 
18 50 50-2 01 10 52 34 15 36 00 08 10 4-40 
18 51 08-6 03 11 02 36 04 24 00 59 22 1-25 4C03-43 
18 53 13-4 05 38 40 38 29 51 01 39 39 0·92 4C05·71 

18 53 21·7 02 52 33 36 03 17 00 21 21 1-78 4C02-47 
18 53 48-0 07 49 41 40 30 14 02 32 12 2·71 
18 55 16·8 -00 52 04 32 57 07 -01 47 35 1-70 4C -00-74 
18 55 46-8 -01 40 51 32 17 13 -02 16 41 1·07 
18 56 23-6 00 03 34 33 54 13 -01 36 48 1-08 

18 57 44-0 -00 00 13 34 00 07 -01 56 24 0-90 
18 57 52·4 03 46 21 37 22 12 -00 13 48 1·50 4C03-44 
18 59 13·4 01 08 09 35 11 07 -01 44 44 9-00 
19 01 00-8 11 25 07 44 30 51 02 36 31 1-98 4C11-55 
19 01 16-1 05 48 11 39 33 40 -00 02 31 I-50 

19 02 57-4 05 25 35 39 25 18 -00 35 18 0-93 
19 03 38·8 01 34 38 36 05 16 -02 31 21 0-67 
1904 13-3 11 55 05 45 19 14 02 08 33 2-15 4C11-56 
19 04 37-6 01 21 54 36 00 46 -02 50 15 0-79 
19 05 06-4 05 59 51 40 10 33 -00 47 51 0-98 

19 05 18-6 09 02 10 42 53 25 00 34 09 1-82 
19 07 45-0 11 43 00 45 32 34 01 17 03 2·10 4C11-57 
190922-1 04 53 42 39 41 34 -02 14 57 0-74 
19 09 43-3 16 06 34 49 39 24 02 54 17 0-83 
19 10 05·6 16 11 33 49 46 18 02 51 53 1·81 
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Table 1 (Continued) 

(1) (2) (3) (4) (5) (6) 

Position (1950·0) Galactic coordinates Flux density Other 
R.A. Dec. III bII S408 catalogue 

h m s (Jy) numbers 

19 10 23·6 04 25 56 39 24 06 -02 41 26 0·74 
19 10 27·0 05 13 17 40 06 27 -022007 0·78 
19 11 10·6 09 13 49 43 44 14 -00 37 17 1·40 
19 11 53·1 07 39 56 42 26 10 -01 30 31 0·88 
19 12 40·8 05 10 42 40 19 43 -02 50 47 0·92 

19 14 26·9 14 58 32 49 11 11 01 22 06 1·28 
19 14 33·1 15 53 19 50 00 15 01 46 32 1·00 
19 15 22·0 06 15 47 41 36 06 -02 55 46 6·10 4C06·66 
19 15 52·4 06 38 10 41 59 26 -02 51 54 0·89 
19 21 04·7 13 01 37 48 13 51 -00 58 15 1·24 

19 21 32·5 09 38 09 45 18 03 -02 41 03 0·79 4C09·64 
19 22 56·8 13 53 40 49 12 37 -00 57 21 1·85 4C13·73 
19 28 38·0 15 26 03 51 13 20 -01 25 13 1·61 4C15·66 
19 3043·1 13 06 56 49 26 17 -02 59 11 2·68 4C13·74 
19 31 01·7 15 38 11 51 40 46 -01 49 35 0·70 

19 32 35·6 17 25 52 53 25 46 -01 16 38 1·06 
19 33 30·5 16 42 32 52 54 24 -01 49 19 1·86 4C16·65 
19 34 48·6 15 32 52 52 02 52 -02 39 49 0·84 

The KDF9 computer of the Basser Computing Department, University of Sydney, 
was used to detect small-diameter sources from the galactic survey with flux densities 
greater than the pre-determined detection level. Details of the computer program 
used to do this are to be given separately (Crawford, to be published). Briefly, the 
search technique examined every local maximum in the data and accepted for further 
analysis those which were large enough to be a possible source. The source flux 
density and position were obtained by using an iterative least squares method to 
fit a theoretical beam shape to the data points. 

From the computer-produced list, sources were selected for inclusion in the final 
catalogue only if examination of the facsimile record revealed that they were genuine 
sources and not sidelobe responses, and that they were isolated from extended, regions 
of strong emission. 

Results 

The catalogue is presented in Table 1. Columns I and 2 give the measured 
positions in equatorial coordinates at epoch 1950·0, and columns 3 and 4 the galactic 
longitude III and latitude bII respectively. Column 5 gives the fitted flux density S408 

at 408 MHz. 
The possible errors in the source parameters listed have been discussed by Davies 

et al. (1973). The standard errors in right ascension, U,,' declination, U{j, and flux 
density, Us, evaluated from the empirical relations derived by Davies et al. are set 
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out below for three flux density values. 

S408 (Jy) 

0·6 
1·0 
5·0 

U. (s time) 

0·52 
0·36 
0·23 

U6 (sec arc) 

5·6 
3·9 
2·6 

D. H. Clark and D. F. Crawford 

Us (%) 

7·4 
5·4 
4·0 

As well as these random errors, systematic declination-dependent errors in flux 
density of up to 2 % may be present. 

On the basis of source counts remote from the galactic plane (Mills et al. 1973), 
the expected number of extragalactic sources with flux density ~0·6 f.u. within the 
o ·4 sr field of interest is 480. We have estimated that the selection criteria rejecting 
confused or bounded sources will have eliminated at least 10 % of this number. The 
total source list of 513 therefore probably represents a statistically significant excess 
of approximately 20 % in the expected number of extragalactic sources. The catalogue 
does contain several sources previously recognized as being galactic: the pulsars 
PSR0833-44, 1641-45 and 1749-28 (the flux densities quoted for these are their 
mean values); the supernova remnant G349·7+0·2; and the hydroxyl emitter 
OH 301 ·0 + 1 ·1. Sources that are shown in column 6 of Table 1 to be optically 
identified with nebulosities from the RCW catalogue (Rodgers et al. 1960) are almost 
certain to be galactic. It is likely that Table 1 also contains other such galactic objects 
as yet unidentified. Further evidence for this has been provided by an initial 5000 MHz 
survey of 50 sources selected at random from Table 1. The distribution of spectral 
indices for these sources shows two distinct groups: the larger group of 41 sources 
has a maximum at a spectral index near -1·0; the remaining 9 sources peak around 
a spectral index of 0·0, and are presumably small-diameter galactic HII regions. 

The galactic latitude distribution of the complete catalogue is fairly uniform 
(262 sources above the plane and 251 below). Shaver and Goss (1970) noted an 
apparent absence of unresolved sources within 20° of the galactic centre, but we are 
unable to confirm this result. The number in the range 350°-10° is 43, while the 
expected number of extragalactic sources in this range from source counts is 44. 

Acknowledgment 

We thank Dr Anne J. Green, who was responsible for making the observations. 
This work was supported by the Australian Research Grants Committee, the Sydney 
University Research Grants Committee and the Science Foundation for Physics 
within the University of Sydney. 

References 

Clark, D. H., Green, Anne J., and Caswell, J. L. (1974). Improved 408 MHz observations of some 
galactic supernova remnants. Aust. J. Phys. Astrophys. Suppl. (in press). 

Davies, I. M., Little, A. G., and Mills, B. Y. (1973). Aust. J. Phys. Astrophys. Suppl. No. 28. 
Green, Anne J. (1972). Ph.D. Thesis, University of Sydney. 
Hunstead, R. W. (1971). Mon. Notie. Roy. Astron. Soe. 152,277. 
Hunstead, R. W. (1972). Mon. Notie. Roy. Astron. Soe. 157, 367. 



Small-diameter Sources Close to Galactic Plane 727 

Mills, B. Y., Aitchison, R. E., Little, A. G., and McAdam, W. B. (1963). Proc. Inst. Radio Eng. 
Aust. 24, 156. 

Mills, B. Y., Davies, I. M., and Robertson, J. G. (1973). Aust. J. Phys. 26, 417. 
Rodgers, A. W., Campbell, C. T., and Whiteoak, J. B. (1960). Mon. Notic. Roy. Astron. Soc. 121, 103. 
Shaver, P. A., and Goss, W. M. (1970). Aust. J. Phys. Astrophys. Suppl. No. 14, 133. 
Wyllie, D. (1969). Mon. Notic. Roy. Astron. Soc. 142,229. 

Manuscript received 29 April 1974 






