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For subscription purposes, this is the fourth and
final issue of 1982.

o.n.'s price is $1.40/issue, or $5.50/year (4 is-
sues) including first class surface mailing. Back
issues through Vol. 2, No. 13, still are priced at
only $1.00/issue; later issues @ $1.40. Please see
the masthead for the ordering address. Air mail
shipment of o.n. back issues and subscriptions is
45¢/issue ($1.80/year) extra, outside the U.S.A.,
Canada, and Mexico.

IOTA membership, subscriptions included, is $11.00/
year for residents of North America (including Mexi-
co) and $16.00/year for others, to cover costa of
overseas air mail. European and U. K. observers
should join iota/es, sending DM 20.-- to Hans-j.
Bode, Bartold-knaust Str. 8, 3000 Hannover 91, Ger-
man Federal Republic.

CA; Tom Webber, Auburn, WA; Hans Bode, Hannover,
German Federal Republic; and Walter Nissen, Takoma
Park, MD (who distributes graze predictions which I
compute). Two prospective computors are nearing an
operational status, and are likely to achieve it in
time to help with the 2nd quarter 1983 predictions.
This should help eliminate the recurrent problem of
late predictions.

john Phelps has prepared a new roster of IOTA mem-
bers and o.n. subscribers. It probably will be dis-
tributed soon after this issue. We have tried to
include maps and finder charts for asteroidal occul-
tations through the end of 1983 March in this issue,
but we probably will distribute the next issue late
in February. I promise to include the much-delayed
article on new double stars, as well as another sum-
mary of grazing occultations, in that issue. In the
meantime, we wish all of you happy holidays and
clear skies for the December 30th eclipse.

SELECTION OF ASTEROIDS FOR OCCULTATION SEARCHES
IOTA NEWS

David W. Dunham
David Id. Dunham

The successful efforts for the asteroidal occulta-
tions in November, as well as preparation for njy an-
nual articles for Sky and Telescope, and the comput-
er-production of graphics for th'is issue, took much
more time than I had anticipated, delaying publica-
tion of this issue to much later than I had hoped.
By the time you receive this, I probably will be
with my parents in Los Alamitos, CA, for the holi-
days and for the Decmber 30th eclipse. Hence, it
will be impossible to turn around any new requests
for predictions for the eclipse. However, this
should not be a problem, since a call for special
eclipse prediction requests was published in the
last issue. Unfortunately, most subscribers proba-
bly will receive this issue after Christmas, and
some will miss it, having left home for the holi-
days. To the latter, I express njy sincere apologies.

The Novaber asteroidal occultations also delayed
the mailing of the 1983 data needed by the grazing
occultation computors. This, combined with the fact
that the number of computors has dropped from seven
to five this year, with no new computors becoming
operational, means that some of the graze predic-
tions for early 1983, especially the profiles, may
be distributed late. We sincerely appreciate the
efforts of the currently active computors, who each
now are shouldering a larger burden than a year ago:
joseph Senne, Ro11a, MO; Walter Morgan, Livermore,

Most astronomers who are comparing ephemerides of
minor planets with star catalog data (usually by
computer) to' search for asteroidal occultations con-
sider objects according to their expected size.
Gordon Taylor recently has been conducting searches
for about 180 asteroids with diameters greater than
100 km, while Andrew Lowe has compared ephemerides
manually for several objects larger than this size,
which Taylor apparently has not considered. My own
work, described below, shows that there are over 250
asteroids with diameters greater than 100 km.

In Astronomical journal 86, (12), 1974 (1981 Decem-
ber issue), L. Wasserman, E. Bowell, and R. Mi11is
(of Lowell Observatory) limited their computer
searches to 91 objects, most of them 150 km or more
in diameter. They argued that these larger aster-
oids are less likely to deviate significantly from
ellipsoidal shapes, so that it is possible to obtain
more accurate mean diameters by fitting elliptical
models to observations of occultations by these ob-
jects. This effect, however, depends on the unknown
mass, composition, and material adhesiveness of the
asteroid. Some large objects, such as (3) juno with
a diameter of 267 km determined from the well-ob-
served occultation of 1979 Dec«nber 11 reported in
Astron. j. 86, 306, have outlines which can deviate
substantially from ellipses. Also, the mean diame-
ter is not the only parameter which we try to deter-
mine from occultatiOns. We are also interested in
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unusual shapes, such as those expected for contact
binary models predicted for asteroids such as (624)
Hektor; secondary events indicating possible satel-
lites; and stellar parameters (angular diameter and
close duplicity), all of which are independent of
the asteroid size. Alan Harris also points out that
the current indirect techniques for determining di-
ameters of asteroids should be calibrated with oc-
cultations for some small objects as well as for the
larger ones, and suggests that some effort be made
to identify favorable occultations by some relative-
ly small asteroids which might occur in areas with
many observers.

Secondly, the Lowell astronomers point out that oc-
cultations by larger asteroids are more likely to be
observed due to the wider ground tracks for these
objects. There is no doubt that larger physical
size helps, but the occultations that are most like-
ly to be well-observed are those which are predicted
most accurately in terms of the path width from
last-minute astrometry, and this depends on the an-
gular diameter of the asteroid. Hence, occultations
by smaller asteroids can be accurately predicted and
observed if they pass close to the earth, as Wasser-
man et al. admit. Consequently, I believe that the
maximum possible angular diameter should be consid-
ered also when selecting asteroids for occultation
searches, not just the physical size.

In the table, I have ranked the asteroids by both
physical and maximum angular diameter. The rank is
given in the first column. In the second, third,
and fourth columns, respectively, the minor planet's
number, diameter in km, and maximum angular diameter
(computed for opposition at aphelion, assuming that
the asteroid is in the ecliptic and the earth is ex-
actly 1 A.U. from the sun) are given for asteroids
ranked by physical size (third column). In the last
three columns, the same information is given, res-
pectively, for asteroids ranked by maximum angular
diameter (last column). The physical diameters are
usually those given in the TRIAD file as published
in Asteroids (University of Arizona Press, 1979, T.
Gehrels, ed.). During the last three years, the al-
bedoes (ratios of reflected to incident light, from
which diameters can be calculated if absolute magni-
tudes are also known) and/or types of several aster-
oids, for which only approximate data are given in
TRIAD, have been determined. These usually involve
objects ambiguously classified as CMEU, but which
now can be assigned C, M, or the new P classifica-
tion, which has the spectral characteristics of M-
type objects, but which are dark ( and hence large
for their brightness) like C objects. Using the
latest information, Edward Tedesco, now at the jet
Propulsion Laboratory, has prepared tables of the
types and diameters of all asteroids which probably
have diameters of 100 km or more. Tedesco presented
these results at I.A.U. Colloquium 75, "Planetary
Rings," at Toulouse, France, just after the 18th
General Assembly of the I.A.U. in Patras, Greece,
where he gave me a copy of the tables, which I have
used to update my files. When available, I have
used diameters determined from occultation observa-
tions instead. If a diameter is not given in either
Tedesco's tables or in TRIAD, one has been computed
from the magnitude at unit distance, assiming a dark
(class C) albedo. Approximate osculating orbital
elements, used to calculate the minimum distances
needed for the maximum angular diameters, were pro-
vided to me in machine-readable form by Conrad Bard-

DIM'. ANG. DIAM. ANG.
RANK NO. KM CIAM. NO. KM DIAM

I I lC25 Q:912 I 1025 0:912
2 4 555 0.664 4 555 0.664
3 2 538 C.664 2 538 0.664
4 LO 443 0.333 324 256 0.450
5 2060 40C C.073 3 267 0.373
6 704 338 0.295 7 222 0.366
7 511 335 0.279 IQ 443 0.333
8 65 311 C.210 15 261 0.314
g 52 291 0.231 6 206 0.304

10 451 281 0.212 747 208 0.297
11 87 275 0.177 19 226 0.295
12 31 27C 0.257 704 338 0.295
13 250 27C 0.219 511 335 0.279
14 3 267 0.373 41 204 0.275
15 IS 261 0.314 194 195 0.271
16 324 25E 0.450 31 270 0.257
17 107 252 0.155 8 160 0.257
18 45 25C 0.229 344 147 0.257
19 16 24S 0.227 IB 148 0.,256
20 13 245 0.251 1036 39.8 0.254
21 130 235 0.226 13 245 0.251
22 624 234 0.081 433 23.0 0.238
23 24 22E C.179 532 217 0.235
24 165 22E 0.167 88 222 0.232
25 19 226 0.295 52 291 0.231
26 153 224 0.131 45 250 0.229
27 7 222 0.366 16 249 0.227
28 88 222 0.232 130 235 0.226
29 532 217 0.235 12 135 0.226
30 702 217 0.144 250 270 0.219
31 423 20C 0.148 164 Ill 0.213
32 747 20E 0.297 89 168 0.213
33 6 206 0.304 451 281 0.212
34 41 204 0.275 g 168 0.212
35 386 20? 0.199 65 311 0.210
36 154 201 0.149 54 177 0.209
37 121 201 C.137 654 112 0.201
38 48 20C 0.143 29 199 0.201
39 375 zoe 0.150 386 203 0.199
40 29 ICC 0.201 372 196 0.199
41 334 19S 0.103 56 142 0.198
42 76 196 0.156 173 169 0.197
43 372 196 0.199 356 157 0.197
44 194 195 0.271 132 86.3 0.194
45 409 194 0.193 521 136 0.194
46 94 191 0.144 409 194 0.193
47 185 18E 0.187 393 117 0.188
48 241 187 0.148 185 188 0.187
49 92 184 0.129 4C5 126 0.186
50 96 IB? 0.153 lC5 129 0.186
51 776 18? 0.174 36 124 0.185
52 361 181 0.119 78 144 0.185
53 790 178 0.134 70 153 0.185
54 54 177 0.209 419 126 0.184
55 22 175 0.149 247 143 0.183
56 49 175 0.172 14 155 0.182
57 120 175 0.123 410 142 0.182
58 690 175 0.148 20 140 0.182
59 804 175 0.167 187 143 0.181
60 1143 173 0.064 444 167 0.180
61 93 17C 0.172 85 149 0.179
62 173 16C 0.197 24 228 0.179
63 g 168 0.212 LI 155 0.178
64 89 168 0.213 51 156 0.178
65 95 168 0.144 87 275 0.177
66 211 168 0.150 144 132 0.177
67 488 168 0.146 139 165 0.175
68 444 167 0.180 776 183 0.174
69 59 165 0.163 27 118 0.173

"
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DIAM. ANG. DIAM. ANG.
RAKK NO. kp DIAM. NG. KM DIAM

70 139 165 o:'i:rs 49 175 o:'in
71 190 165 0.100 93 170 0.172
72 196 162 0.109 192 98.9 0.168
73 8 16C 0.257 46 133 0.168
74 39 15E 0.149 165 228 0.167
75 617 15E C.063 804 175 0.167
76 1583 158 C.055 556 146 0.164
77 356 157 0.197 471 145 0.163
78 47 156 0.144 59 165 0.163
?9 51 151 0.178 Ill 156 0.162
80 Ill 15C 0.162 694 94.6 0.162
81 117 15C 0.113 216 128 0.162
82 354 15F 0.147 23 118 0.162
83 11 155 0.178 712 128 0.162
84 14 155 0.182 42 104 0.162
85 238 155 0.130 313 108 0.157
86 911 155 0.056 455 101 0.157
87 70 153 0.185 76 196 0.156
88 137 153 0.144 675 137 0.156
89 146 153 0.137 107 252 0.155
90 536 152 0.094 796 88.3 0.154
91 420 ISl 0.°)90 96 183 0.153
92 849 ISl 0.133 97 109 0.152
93 168 15C 0.094 21 114 0.151
94 381 15C 0.114 211 168 0.150
95 85 14S 0.179 375 200 0.150
96 IB 148 0.256 39 158 0.149
97 344 147 0.257 154 201 0.149
98 566 147 0.099 22 175 0.149
99 556 14E 0.164 84 86.6 0.148

too 349 145 0.120 423 209 0.148
101 471 145 0.163 241 187 0.148
102 78 144 0.185 690 175 0.148
lC3 187 14? 0.181 141 117 0.148
104 247 143 (1.183 145 137 0.147
105 56 142 0.198 354 156 0.147
106 410 142 0.182 5 116 0.146
107 758 142 0.111 488 168 0.146
108 159 141 0.108 47 156 0.144
109 20 14C 0.182 779 Ill 0.144
110 1867 14C C.Q49 94 191 0.144
Ill 595 13S 0.097 137 153 0.144
112 268 13C 0.115 95 168 0.144
113 308 139 0.116 602 139 0.144
114 466 13'9 0.089 702 217 0.144
115 508 13C 0.092 48 200 0.143
116 602 13'5 0.144 118 108 0.143
117 90 13C 0.119 387 113 0.142
118 360 13E 0.130 554 104 0.142
119 2241 13C 0.050 326 90.3 0.141
120 675 137 0.156 115 94.5 0.141
121 145 137 0.147 53 LID 0.141
122 ISO 137 0.117 40 118 0.140
123 200 137 0.138 626 96.4 0.140
124 209 137 0.094 74 113 0.140
125 521 13C 0.194 337 107 0.140
126 12 135 0.226 1021 96.4 0.139
127 618 135 0.098 80 84.2 0.139
128 104 134 0.115 68 128 0.139
129 596 134 0.128 114 131 0.139
130 46 in 0.168 200 137 0.138
131 212 13? 0.102 121 201 0.137
132 144 132 0.177 50 88.3 0.137
133 171 132 0.105 146 153 0.137
134 184 132 0.096 156 109 0.135
135 772 132 0.107 751 113 0.135
136 1437 132 0.047 81 122 0.135
137 114 131 0.139 790 178 0.134
138 279 131 0.057 C3 118 0.133

well in 1976. Apollo objects with perihelia less
than 1 A.U. were not considered. These objects are
very small and would require more complex calcula-
tions for their minimum distances. Since they pass
very close to the earth, the minimum possible dis-
tance also would vary considerably as the orbital
elements were perturbed by the planets.

It is interesting how some small Amor objects, such
as (1036) Ganymed and (433) Eros, can pass close to
the earth and have large possible angular diameters,
while the large rmote object (2060) Chiron has an
angular diameter of only 0!'073. Only the first 138
rankings are included in the table published here.
I can supply a longer list upon request; the rank-
ings were computed for 837 objects with diameters
greater than 60 km or with angular diameters possi-
bly larger than about 0!'06. I found 256 objects
with diameters of 100 km or more (only one, 1981 LK,
is an unnumbered minor planet, a Trojan with a diam-
eter of 120 km, assuming a low albedo typical of
Trojans, rank 166, and a maximum angular size of '
0:'044, rank 732; orbital elments based on observa-
tions made in 1975 and 1981 are given in MPG 6468),
and 591 with diameters of 60 km or more (six of
these are unnumbered). 236 asteroids had maximum
possible angular diameters of O:i or more, while 543
objects were found with maximum angular diameters of
0!'06 or more (only one, 1969 OZ), is unnumbered, a
main-belt asteroid with maximum angular size of
0':065, rank 478, and diameter 65.8 km, if it has an
albedo typical of C-type asteroids; the orbit given
in MPG 4716 is based on 3 observations spanning only
28 days in 1969). Since predictions from last-min-
ute astrometry often have been accurate to only a
few hundredths of an arc second, it se«ns that oc-
cultations can be predicted for many more objects
than have been considered heretofore. I feel that
predictions should be extended to some of these
smaller asteroids, at least for the brighter stars.
But for these objects, the ephaneris errors are gen-
erally larger than for the bright objects, possibly
so large in some cases that searches for occulta-
tions would be meaningless. Also, the accuracy of
last-minute astrometry for occu1tations of bri htstars by the smaller (and consequently fainteri as-

teroids would be degraded by errors introduced by
magnitude equation or compensating diffraction grat-
ings. Last-minute astrometry is also hindered by
the usually relatively fast angular motion of small
but close objects, which also causes short occulta-
tion durations. Hence, it is often difficult to
time such events to the necessary accuracy (prefera-
bly less than 3% of the central occultation dura-
tion), especially by visual means.

ASTEROIDAL OCCULTATIONS OF
UNCATALOGUED STARS DURING 1983

Robert L. Millis, Otto G. Franz, Lawrence H.
Wasserman, Edward Bowell, and David W. Dunham

The identification of additional occultations of un-
catalogued stars by seven of the largest asteroids,
found by scanning photographic plates at Lowell Ob-
servatory, was noted on p. 9 of the last issue. A
list of 33 events during 1983, found during this
search, has been submitted for publication in Astro-
nomical journal, along with a description of the
method employed, and notes and a map showing the
predicted tracks for some of the more promising
events. Since.severa1 of the events occur early in
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1983, predictions for Janu-
ary through March are being
published here prior to
their appearance in Astron.
j., to give observers more
time for planning. Events
during the last nine months
of 1983 will be published in
the next issue, by which
time they should have ap-
peared in Astron. j. Some
information about the two
events most favorable for
visual observers in North
America, involving (52) Eu-
ropa on April 26 and (451)
Patientia on Septwber 14,
will be given in Dunham's
article on 1983 planetary
occultations in the january
issue of Sky and Telescope.
All of these events are in-
cluded in the planetary qc-
cultation appulse local cir-
ctmstance predictions for
1983 now being distributed
by Joseph Carroll. All
events were found by the

first four authors at Lowell, but the predic- '
tions listed here were calculated by Dunham.
There is good agreement with Lowell calcula-
tions for most events, with some differences
caused by slightly differing ephemerides.

The format of the two tables is the same as
that for the other 1983 events listed on pages
10-13 of the last issue, with the following
changes: The star number assigned by Lowell is
given in place of the SAD number, since none
of the stars are in either the SAD or AGK3
catalogs. The first four digits specify the
Lowell plate, while the last two give its num-
ber on the plate. The spectral types of the
stars are unknown, so that column is omitted.
Note that Nn's less than 1 will be difficult
to detect visually. For these relatively
faint stars, Nn's less than 0.7 likely will be
impossible visually.

The second table is shorter, since no informa-
tion about the stellar diameters is available.
The type of all seven asteroids involved is C.
Although some of the brighter stars may be in
the B.D. or C.D. catalogs, we have not checked
this, so the DM No. column has been omitted.
Also, we have not checked for stellar duplici-
ty, and measurements from Lowell plates are
the source for all of the star positions
(source L). Positions from Astrographic Cata-
log (A.C.) data are available for most of the
stars occulted by (52) Europa, so comparison
data and A.C. identifications are given for
these stars. The first three A.C. numbers
specify the equinox 1900 plate center (degrees
of declination and hours and minutes of right
ascension) of the Paris Observatory plate,
while the fourth number is the star's number
on the plate as given in the A.C. There is a
rather large systwatic discrepancy between
the Lowell and A.C. positions, with the latter
farther north (shifting the paths south).
Measurwents of Lick Observatory plates, re-
duced to the FK4 via AGK3R reference stars,
will result in better positions for some of
these stars, and resolve the discrepancies.

Finder charts for some of these occultations
will be published in this, and future, issues
of o.n. The charts for the occultations by
(52) Europa have been prepared from Paris A.C.
data, which extend approximately to photo-
graphic mag. 12.5. Underlined stars on the
A.C. plots are stars in the AGK3, not double
stars, which are underlined on the more fre-
quent AGK3 and SAO-based finder charts. Some
regional maps also are published here. World
maps by SOma will be published when they be-
come available, probably in time to appear in
this issue.

Notes about Tndividual Events

Jan. 19: If the A.C. position for the star is
used, the path misses the earth's surface to
the south.

Feb. 8: The A.C. path crosses South Africa
and northern South America.

Feb. 9: The A.C. path crosses northwestern

_

+ "
^m4DcncoNc'j4Dm~

~~ · Oc'Qc'jujujmWN%C4
U O

uj d) com~mmoc'j'umco
= ~mc'j~~cvcncnN~

m I I I I

¶< <QO^m4D<·mcjLo%

a. . %~wp^o%¢doconq< ~ou)U^c>LDLDUj<·N
a, · -G

cc cococn^^~c'icn~m
< m ~m

d) CTb «IN^ N

R m- C\j8DLCj <

·:C
F-+" W COLCJW ©

&± .2 H^!!t '2
.C Ckj mcnm ~

=C1) I
CJ

· U') S- CV Nm~ O
3 ~ q) m mcocn ^
O CLAD E E E
— < E cd cNlcrjej m'Q) a. = C) LCJLOLCJ <r
.Q =~~ .C = .C

m CO ^~~ ~
cn C.) ·

·m G.) O O O O
aj DOD CV

DJ · m C\jNC4 CV
·C + + ++ +

Q) O

~ qCC wLomqo¢ob=m~&4 =a- mm<·mmm^uj~
jg c:, CVNmC4CVC'jN

~
p. mmLcjm<·moj«~^
IE co ~oc4^^mmio^m C4C'J_~~CjmO

O c>0¢o==mo==

~ <~ocooomcomm©
m ~~cn~^^cvcycom'
U7 ~~m^~^ooco~m

p-ac ~~C'j~~~CVNN

uj= CVCV·±NCV~LCj^QON
I C>jN~C4NN~_~~

E OOOOQOOOOO
<.;9 ,,mmmmmcnmLCj

-jp mmcnmmmcncnmm
I cvc4c"jNNNcncncvcn

"S ., .,.,m ¢5 CO

= m =
= E EE

· m CO m CO m m CO CU m (U
q) m ma.s- a.a.o.k. k. qfo
> Lid O O ajooo q)q)2:;
O = S- S.+j S- k. S-+"+"
.D = = C = = = e = = CO
co

~5

LuLu~Luujuj~~uj0

on E · CVN%C'JNOJ%WNm
·m O Lc^c)oLcjLALcjmmuj~

Z ^ ^^ LG)

mc'j¢oomcn^oom~
q) cnuj ~ ~~c\j

COP-
.Cj o'bqce =.Q.Q.Q.Qm.o X. L. S-
«3 ~c3 © d) q) qj al q) 4) is
p- mLMLL^j^j-U-LLAE=

_



~-

W_

Australia and northern Africa.

Feb. 13: The A.C. path crosses no land in the
southeastern Pacific Ocean.

Mar. 19: The A.C. path lies entirely within the Pa-
cific Ocean, passing just north of Hawaii. "

1978 TOTAL OCC!jLTATION TALLY

joseph E. Carroll

The following two tables — one by country and one by
individual - present the ordered counting of total
occultations reported for the year 1978. In the in-
dividual list, the japanese photoelectric observa-
tions (probably the Sirahama Observatory) and the
McOona1d Observatory observations (also photoelec-
tric) are due to multiple observers. The leading
lone observer, therefore, is K. G. Fuhr from Cape
Town, South Africa, followed by Hays of the USA and
Wieth-knudsen of Denmark.

The values again were computed (as since 1975) via
the formula: Value = Total + C x Reappearances,
where C is the ratio of total disappearances to to-

tal re-
RNK VALUE TOTAL R'S COUNTRY OBS. appear-

ances
1 4317.0 2903 808 U.S.A. 108 minus
2 1797.8 1047 429 japan 26 one.
3 1054.8 766 165 New Zealand 40 In
4 866.8 592 157 U.S.S.R. ? 1978,
5 822.5 539 162 South Africa 6 494
6 736.0 616 80 Australia 31 plus
7 734.0 503 132 England 47 (the
8 505.5 306 114 Demark 13 number
9 460.0 271 108 Rhodesia 5 of

10 407.0 316 52 Germany 29 U.S.S.R.
I] 320.3 231 51 Portugal 5 observ-
12 319.3 244 43 Italy 19 ers is
13 305.5 176 74 Belgium 10 cnkmwn)
14 264.3 203 35 Netherlands 19 observ-
15 248.3 194 31 Austria 40 ers
16 178.5 168 6 Czechoslovakia 45 from 35
17 170.0 93 44 Canada 6 COWl-
18 165.5 106 34 Argentina 2 tries
19 161.0 119 24 Spain 3 reported
20 150.5 98 30 Switzerland 5 9966
21 143.3 103 23 Philippines 6 observa-
22 128.3 109 11 Brazil 5 tions,
23 92.5 75 10 Namibia 1 ofwhich
24 78.5 61 10 Norway 8 2657
25 34.3 29 3 Yugoslavia 1 ve'e re-
26 28.8 20 5 Eire I appear-
27 22.0 15 4 Greece 2 ances.
28 21.0 14 4 Finland 3 That
29 17.5 14 2 Mexico 2 makes C
30 1}.0 11 0 Iraq 1 = 1.75,
31 10.3 5 3 Scotland 1 or re-
32 9.5 6 2 Israel 1 appear-
33 6.0 6 0 Dominican Rep. 1 ances
34 4.8 3 1 Bermuda 1 are
35 4.0 4 0 Chile 1 *ightd

over
TOTALS 9966 2657 494+? disap-

pear-
ances by the factor 2.75. (Country names as of 1978.)

In the table of individual observers, blanks for
names occur where observations were listed on the

(text continues on page 29)
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RNK VALUE OBSERVER LOCATION TOTAL REAP

1 692.5 PHOTOELECTRIC JAPAN, 409 162
2 574.2 K. G. FUHR S. AFRICA, CAPE TCMN 324 1'13
3 459.7 ROBERT H. HAYS, JR. U.S.A., WORTH, ILLINOIS 255 117
4 421.5 DAVID EVANS, ET AI. U.S,A, , MCDONALD OBS. , TEX. 313 62
5 293.7 N. P. YIETH-KNUCSEN DEMARK. TISVILDELEJE 145 85
6 266.0 J VINCENT RHODESIA, SALISBURY 154 64
7 2uo.5 ALFREDIM DO CAKED PORTUGAL. LISBON OBSERVATORY 160 46
8 207.5 T. m. JAPAN, 99 62
9 207.2 NOEL HUNFORD NEM ZEALAND, PALMERSTON NOR. 132 43

IQ 198.2 ROBERT CLYDE U.S.A., $TREET$BORQ. OHIO 95 59
11 189.5 ROBERT LASCH U.S.A., GREEK VALLEY ARIZONA 95 su
12 189.2 U.S.A. , [ENVER, COLORADO 107 '17
13 187.7 PAUL L. MCBRIDE U.S. A. , GREEN FOREST, ARKANS 137 29
Ill 179.5 Y. KIKQTO JAPAN, 5IHAGAIUL 127 30
15 178.5 ROBERT H. SANDY U.S.A. , KANSAS CITY, KISSOURI 112 38
16 178.5 BEN HUWNS U.S.A., CLINTON, MISSISSIPPI 154 14
17 174.0 JEAN BOURGEOIS BELGIW, MONTIGNES-LE-TILLEU 90 48
18 171.7 K BLACWELL ENGLAND, WESTHAM, $U3$EX 100 41
19 161.0 DAVID HERALD AWTRALIA, CANBERRA 112 28
20 147.2 A MORRISBY RHODESIA, SALISBURY 79 39
21 iu2.7 RICHARD nolthenius U.S.A., mountain viey, calif. 92 29
22 135.2 WBROSIO JUAN CAKFONOVO ARGENTIKA, BUENOS AIRES 81 31
23 ¶3u.5 JAMES H. VAN NULAND U.S.A. , SAN JOSE, CALIF, 124 6
24 129.5 david d. brcmn CANADA, KCGILL UNIV. OBS. 63 38
25 123.7 T. HIV. JAPAN, 73 29
26 123.5 HAKS-jQACHM BODE GERMANY, HANOVER 92 18
27 122.7 GRAHAM L. BIAQ NEW ZEALAND, BLACK BIRCH 79 25
28 122.7 P AND€R3ON ARTRALIA, BRISBANE 121 I
29 120.7 T. VAT. JAPAN, U9 4¶
30 1 ¶6.5 Y. KOM. JAPAN, 57 34
31 110.0 a. suuki japan, sirahama 61 28
32 107.7 g. kerwam nev zealand, auckland 57' 29
33 106.7 F ZEHNDER SWITZERLAND, BIRKENSTORF 63 25
34 104.7 DON pl STOCKBAUER u.s.a., victoria. texas 75 17
35 99.5 JOSEPH E. CARROLL U .S. A. , KINNETONKA, MINNESOTA LID 3U
36 9?.5 e sawer namibia, windhoek 75 jo
37 91.0 LIONEL E. HUSSEY NEW ZEALAND, CHRISTCHURCH 56 20
38 86.5 STEVE J. NARA U.S.A. , WHITTIER, CALIFORNIA 69 IQ
39 85.7 NETHERLANDS, STREEFKERK 63 13
40 83.0 JOSE RIPERO OSORIO SPAIN, MDRID 69 8
41 82.0 CLIFFORD J. BAD€R U.S.A,, WEST CHESTER, PA. 47 20
42 80.5 PAUL J. NEMMAN U .S .A. , DA Luis, GARLAND, TEXAS 49 18
43 78.7 L PAZZI S. AFRICA, NIGEL TVL. 56 13
44 76.5 JAMES L. FERREIRA U .S.A. , FRMONT, CALIF . 66 6
45 76.2 J ciocMAmT BELGIIM, BRUSSELS, R. OBS. SO 15
u6 75.0 U.S.A. , DENVER, COLORADO u7 16
47 74.0 DOUGLAS HALL ENGLAND, LE ICESTER 53 12
48 73.5 RICHARD BIHZEL U.S.A. , ST. PAUL, MINNESOTA u2 IB
u9 72.0 ALFRED C. WEBBER U.S.A. , CUDDS FORD, PA. 58 B
SO 72.0 H KRLMM S. AFRICA, LANGEBAAN 72 D
51 68.0 RICHARD radick U.S.A. , oakland. illinois 33 20
52 65.7 ITALY, RIME 50 9
53 63.2 y. ganeko japan, tokyo gu 11
54 61.5 glen R(JdE ' nh zealand, gisborne 58 2
55 61.2 AUSTRALIA, COOTAMUNDRA 35 15
56 61 .2 P. MAEGRAITH AUSTRALIA, MAGILL U2 11
57 61.0 M BECH DEKMRK, COPENHAGEN U7 8
58 61.0 B BRIW AUSTRALIA, BRISBANE 61 0
59 60.0 FRANK OLSEN U.S.A. , MARION, ICMA 46 8
60 59.7 JOSEPH zm U.S.A. , MAPLE PARK, ILL. 30 17
61 56.5 ROBERT N. BOLSTER U.S.A., ALEXANVRIA, VA. 39 10
62 55.5 E KARKOSQKA GERMANY, STUTTGART XABIAN 31 14
63 52.7 JORGE POIMAK BRAZIL, RECIFE 51 1
64 52,0 ITALY, HOKE 31 12
65 50.5 H. F. DABOLL U.S.A. , ST.CHARLES, ILL. 26 1U
66 49.5 HARRY WILLIAMS NH ZEALAND, AUCKLAND 39 6
67 49.5 A(6TRALIA, BRISBANE 46 2
68 49.0 JUAN D. SILVESTRE PHILIPPINES. QUEZON CITY 49 0
69 45.7 A MACDOKALD A(6TRALIA, TUdNSVILLE '14 1
70 45.0 SPAIN, SAN FERKAHDO OBS. 2U 12
71 43.7 NETHERLANDS, ZOETEMEER 35 5
72 u3.7 GERRY Alj.cm NEJd ZEALAND, AUCKLAND 35 5
73 43.5 CESARIO E. TAGANAS PHILIPPINES, QUEZON CITY 19 1u
74 42.2 radick and lien U.$. A. , Oakland, illinois 16 15
75 42.0 EZEQUIEL CABRITA PORTUGAL, LISBON OBSERVATORY 35 u
76 u2.0 JAN HERS S. AFRICA, RANDBURG 35 u
77 39.5 L BRUNDLE ENGLAND, HAWARDS HEATH 22 10
78 39.5 TON VAN FLANDERN U.S.A. , YASHINGTON, D.C. 29 6
79 38.5 S. AFRICA, JOHANNESBURG 35 2
go 38.2 HARALD MARX GERMANY, KORKTALAUNCHINGEN 33 3
81 38.0 pc write u.s.a., flagstaff LKNELL obs. 38 0
82 36.7 david brock nev zealand, auckland 28 5
83 36.5 U.S.A. , PK)RONG0 VALLEY, CALIF. 26 6
gu 35.5 Y MELLOR EUGLAND, SHEFFIELD 18 IQ
85 35.2 KARTIN KNITSCH ORXANY, HANNOVER 30 3
86 µ.2 V PROTIC-BENISEK YUGOSLAVIA., BELGRADE OBS. 29 3
87 3u.o h. f. cochran u.3.a. , brcmnqood, texas 34 0
88 33.2 U.S.A. , WISCONSIN, UN IVERSITY ju 11
89 33.0 A SALAZAR 3PAIN, SAN FERKANDO OBS. 26 u
go 33.0 J. K)G0DA CZECH., OHQQOUC OBS. 33 0
91 32.7 brazil, bela horizohte 2u 5
92 32.7 e hai.bach u.s.a. , milwaukee, wis. 24 5
93 32.5 VICTOR J. SLABINSKI U.S.A., ARLINGTON, VIRGINIA 29 2
94 32.0 v pascdli italy, udine 18 8
95 32.0 JOHN S. KORIWTUS U.S. A. , PALM BAY, FLORIDA 32 Q
96 31.7 B. NIKOLAU NEV ZEALAND, PALMERSTON NO. 30 1
97 31.0 U.S.A. , DUBLIN. CALIFORNIA 17 8
98 30.7 0 MIDTXOON HRWAY, TRA)1BY 29 1
99 30.7 RHODESIA, SALISBURY 29 1
ENG 0.0 ASHMQPSTEAD 4 0

100 30.3 EDUARDO VALENTIN PRZYBYL ARGENTINA, RAFAELA 25 3
101 29.7 S IKI0)IG PHILIPPINES. MANILA 14 9
)02 29.7 T. STD. JAPAN, 28 I
103 29.5 ENGLAND, XEERNESS 19 6
IOU 28.7 MICHAEL C. ASHLEY AWTRALIA. CANBERRA 13 9
105 28.7 DAVID STEICKE AWTRALIA, HURRAY BRIDGE 20 5
106 28.7 EIRE, KEY ROSS 20 5
107 28.5 KARK TAYLOR ENGLAND, WAKEFIELD 18 6
108 28.2 ENGLAND. WIHBORNE 16 7
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109 28.2
110 28,0
Ill 28.0
112 27.7
113 27.5
114 27.5
115 26.2
116 25.7
117 25.7
118 25.7
119 25.5
120 25,5
121 25.2
122 25.0
123 2U.2
12U 2U.0
125 2u.o
726 23.2
127 23.0
128 22,7
129 22.7
i30 22,2
131 22.2
132 22,0
133 22.0
134 22.0
135 2¶.7
136 21.7
137 21.5
138 21,2
139 21.0
IUD 21.0
141 21.0
142 20,2
143 20.0
juu 19.7
145 19.7
146 19.5
147 19,5
148 19.5
1U9 19.2
150 19.0
151 19.0
152 19,0
153 19.0
154 19.0
155 18.7
156 18.5
157 18.5
i58 i8.0
159 18.0
160 17.7
161 17.7
162 17.7
163 17.0
16U 17.0
165 17.0
166 17.0
167 16.7
168 16.7
169 16.5
170 16.5
171 16.5
172 16.5
173 16.2
174 16.2
175 16.0
176 16.0
177 15.0
178 15.0
179 15.0
IBO lu.7
18i 14,5
182 14.5
183 14.5
184 14,0
185 14.0
186 13.7
187 13.5
188 13.5
189 13.2
190 12.7
191 12.7
192 12.7
193 12.7
jgi' ¶2.5
195 12.2
196 12.0
197 12.0
198 11.7
199 11.5
200 11,5
201 11.2
202 11.0
203 11.0
204 11.0
205 ¶1.0
206 11.0
207 11.0
208 11,0
209 10.7
210 10.7
211 10.5
212 10.5
213 10.2
21U 10.2
215 10.2
216 10.0
217 10.0

T. TAKEMURA JAPAN , KURASIKI
ROGER H. GILLER AWTRALIA, ENGADINE
J SMITH U.S,A. , WACO, TEXAS
MAURICE ST(JKER NEld ZEALAND, AUCKLAND
0 KLINTING DENKARK, RIN(STED

ITALY, MILAN
A PILCHARD AUSTRIA, VIENNA
D. HALL NEW ZEALAND, BLACK BIRCH

ENGLAND, BRACKNELL
B SOULSBY AUSTRALIA, CANBERRA
GEORGE WINGATE NEW ZEALAND, AUCKLAND
T. YHELAN NEW ZEALAND, TKORAKI
D SCMIDT NETHERLANCS, HUIZEN
H PACHALI GERMANY, BERLIN NEUKDLLN

U .S. A. , WISCONSIN, UNIVERSITY
U .S. A. , YOUNGSTCMN. OHIO

G. PATTERSON NEW ZEALAND, CHRISTCHURCH
GERMANY, BORKEN - DILLICH

M THQQAS NEV ZEALAND, DUNEDIN
DENMARK, VIBY, JUTLAND
ENGLAND, LEEDS

CARL GRUNNET DEKMAK, VIRIM
RONALD Id. CROSS NEV ZEALAND, CHRISTCHURCH
I. V. FREITAS BRAZIL, RECIFE

ENGLAND, MALVERN
A. Id, DODSON NEW ZEALAND, OTAKI
C CANNON JR U.S.A. , SAN FRANCISCO, CALIF.
YILLIAM J. WESTBROOKE U.S.A., SAN FRANCISCO, CALIF.
J MOGAH ENGLAND, CAMBRIDGE OBS.

AUSTRIA, WIENER NEUSTADT
DEMETRIUS P. ELIAS GREECE, PENTELI
JOSE OSORIO PORTUGAL, PORTO UNIV. OBS.

U.S.A. , BEREA
AUSTRIA, VIENNA

R MIDDLETON ENGLAND, COLCHESTER
U.S.A. , GRAND RAPIDS,MICHIGA

V RAXUSSEN - DENMARK, KOLDING
G MORSE ENGLAND, MAIDENHEAD

ITALY, ANCONA
D. GO0[MAN NEld ZEALAND, CARTER OBS.
H. KQBIOKA JAPAN, HITACHI

AUSTR Ill, GRAZ
ITALY, PA1X)VA

BRUCE RUSNAK U.S.A. , ST. PALE, MINNESOTA
F CERCHIO ITALY, RIVALBA, HR, TURIN
JOHN A. CHURCH U.S.A., PRINCETON JUNG., N.j.

ENGLAND, WX)LHAMPTON
NOWAY, LANG£NESBYGW

ROBERT GERMANN XITZERLAND, WALD
C REID CANADA, SELKIRK, MANITOBA

ITALY, NAPLES
D€NMAM HARNHUP

V ALBRECHT U.S.A. , MILWAUKEE, VIS.
A VAN DER DRIFT NETHERLANDS, SOESTDIjK
jq. KAYADA JAPAN, TOKYO
R BOSCHLQO NETHERLANDS, LAREN
G MARSHALL S. AFRICA, JOHANNESBURG

U .S. A. , SOLON, OHIO
K. HON. JAPAN,
J VAN DER MEULEN NETHERLANDS, WOGNIM

U.S.A. ,
a yells england, BIRKINcalllq
F DIEGO MEXICO, MEXICO D.F.

U.S.A. , WISCONSIN, UNIVERSITY
AUSTRIA. ST LEONURD(POLTEN)

MATTI SUHONEN FINLAND, HELSINKI
DIETXAR BUTTNER GERMANY, EILENBURG
J MEDSKER U.S.A. , BUCHANAN, MICHIGAN
T, HIRANA JAPAN, KURASIKI
SOUKUFOVA CZECH., PRAM OBS.
RICHARD SCMIDT U. S. A. , WASHINGTON, D.C.
K. KENMOTU JAPAN, SIMOSATO

AUSTRIA, VIENNA
ENGLAND, EASTBOURNE

H LIFT U.S.A. , OAKLAND GARDENS, N.Y.
A HILTON RHODESIA, SALISBURY
Id. H, ROBERTSON AUSTRALIA, SYDNEY, N.SJd.
P.C.A. BARRETTO BRAZIL, RECIFE
PAUL TEICHER U.S.A. , FARMINGDALE,L.I. .N.Y.
D SCOTT U.S.A. . PANAMA CITY, ELDRIW
KICHELLE L. KLEINRICHERT U.S.A., ST. PAUL, MINNESOTA
ROLAND BONINSEGNA BELGIIM, CKARLER0I(KARCINELLE)

PORTUGAL, LISBON OBSERVATORY
X WILLI SWITZERLAND, CBEREHRENDIWN
V. CSBORN U.S.A. , MT PLEASANT, KICHIGA
J PEDLER ENGLAND, BRISTOL
V TANNEY U.S.A. , MILWAUKEE, WIS.
KLAUS OEBERT GERMANY, SCNIDENISTUTTGART

U.S.A. , COLIMBUS, OHIO
GEOFFREY Id. AMERY ENGLAND, READING
T. KAZ. JAPAN,
G, COULING NEId ZEALAND, TAYA

NONAY, BRANNL
JEAN SCWAENEN BELGIIM, CHARLERO, HAINAUT

AUSTRALIA, OELONG
AUSTRIA, VIENNA

KYRIL Id, FABRIN DENMARK, AALBORG
M ABDULAHAD IRAQ, BASRAH

NETHERLANDS, G0UT(M
D. KOLB U.S.A. , KT FLEASANT, KICHIGA

DENMARK, COPENHAGEN
C KAPRAL U.S.A,, PARLIN NEV JERSEY
B. MALECU CZECH. , VALASSKE MEZIRICI OBS.
I. COOPER NEV ZEALAND, PALMERSTON NOR.
E RAUSCHER AUSTRIA , VIENNA

NETHERLANDS, HUIZEN
R EBERST SCOTLAND, EDINBURO
P DARNELL DENMAW, COPENHAGEN
C BRUNT ENGLAND, CAMBRIDGE OBS.

16 7 218 10.0
28 0 219 10.0
28 0 220 10.0
26 1 221 10.0
17 6 222 9.7
2U 2 223 9.7
21 3 224 9.5
10 9 225 9.5
17 5 226 9.5
2U 1 227 9.2
15 6 228 9.0
22 2 229 9.0
13 7 230 9.0
25 0 231 9.0
12 7 232 9.0
10 8 233 9.0
2U 0 2U 9.0
18 3 235 8.7
23 0 236 8.5
Ill 5 237 8.5
14 5 238 8.2
17 3 239 8.2
¶7 3 240 8.0
15 4 241 8.0
22 0 242 8.0
22 0 243 8.0
¶3 5 2uu 8.0
13 5 245 8.0
¶8 2 246 8.0
16 3 247 8.0
14 4 248 8.0
21 0 249 8.0
21 0 250 8.0
15 3 251 7.7
13 4 252 7.7
11 5 253 7.7
18 1 254 7.7
16 2 255 7.7
16 2 256 7.5
16 2 257 7.5
14 3 258 7.5
12 4 259 7.0
12 4 260 7.0
12 4 261 7.0
79 0 262 7.0
19 0 263 7.0
17 1 264 7.0

8 6 265 7.0
15 2 266 7.0
11 4 267 6.7
18 0 268 6.7
9 5 269 6.7
9 5 270 6.7

16 1 271 6.7
10 4 272 6.5
17 0 273 6.5
17 0 27U 6.5
17 0 275 6.5
15 1 276 6.0
15 1 m 6.0
6 6 278 6.0

13 2 279 6.0
13 2 280 6.0
13 2 281 6.0
11 3 282 6.0
11 3 283 6.0
9 4 284 6.0

16 0 285 5.7
8 4 286 5.7

15 0 287 5.7
15 0 288 5.7
6 5 289 5.7

11 2 290 5.7
11 2 291 5.7
11 2 292 5.5

7 4 293 5.5
14 0 294 5.5
12 1 295 5.5
10 2 296 5.0
10 2 297 5.0
8 3 298 5.0

11 1 299 5.0
1¶ 1 300 5.0
11 1 301 5.0
1¶ 1 302 5.0
9 2 303 5.0
7 3 304 5.0

12 0 305 5.0
12 0 306 5.0
10 1 307 u.7
8 2 308 4.7
8 2 309 4.7
6 3 310 u.7
4 u 311 4.7

11 0 312 u.7
11 0 313 u.7
11 0 314 4.7
11 0 315 4.7
11 0 316 4.0
11 0 3¶7 4.0
9 1 318 4.0
9 1 319 4.0
7 2 320 4.0
7 2 321 4.0
5 3 323 4.0
5 3 324 4.0
5 3 325 U.0

10 0 326 4.0
10 0 327 4.0

D FETTITT
G TAYLOR

JAMES E. BROOKS

P GOODWIN
M ALON
Id. KULLI
WAYNE H. WARREN JR.

ROGER LAUREYS
PAULA
E OTTO

BARRY MERES

C PERKALL

DAVID LIEN
SOBRA
Id GAUNTER

J.B. MACXIE
ERNESTO V. CALPO
B MARTINEZ

N MCKINNON
K SILBER

P. K1LBEY
D H~

M. KEZEL

J. A. BARRATA ARAUJO
KANEX
jq. KILLER
E AH)1ERT
K MALDE
J. NIEL
NEIL BLACKBURN
THQCAS G. MCFAUL
JEAN MEEUS
A. HOWKA

THQQAS H. CAMPBELL JR.
Id. ZIWEWAN

RICHARD id. LASHER
G SAMOLYK

H. J. WIDDOP
P. NAJSER
VOLE

A FENNEL
D. NEIL
WAYNE E. CLARK

HARLIK
S PATTIKSON

L MORRISON
M. $ASAK1
VAN too
LEYMAN

S. DOZY1M
PETER PAISLEY

NETOPIL
DOLEZALOVA
A FOSS "
OSCAR G. DEUS ALAS

ENGLAND, CARLISLE
ENGLAND, NEAR HERSMONCEUX
ITALY, FLORENCE
U.S.A. , CHATHAIQ, VIGINIA
AWTRIA, ST JOHANN (TIROL)
U.S.A. , SHREVEPORT, LOUISIANA
ISRAEL, YAVNE
SldITZERLAND, KONIZ LIND LEYSIN
U.S.A., GREE@ELT, MARYLAND
U.S.A. , MIUdAUKEE, WIS,
BELGI(M, DIEPUBEEK
CZECH., PRAM OBS.
GEMANY, EILENBURG
ITALY, RME
HEM ZEALAND, AUCKLAND
U.S.A. , SAN FRANCISCO UNIV.
U.S.A., YEST PALM BEACH, FLA
CARA DA, QUEBEC
AUSTRIA, KISTELBUCH
ENGLAND, VALES, PRESTATYH
U.S.A. , TAMPA, FLORIDA
U.S.A., OAQAND, ILLINOIS
CZECH. , PRAM OBS.
ENGLAND, TOTNES DEVON
ITALY, TUR IN
NETHERLANDS, GROMINGEN,KAPT£YN
HEY ZEALAND, KELSON, STOKE
PHILIPPINES, QUEZON CITY
PHILIPPINES, MANILA
U.S.A. , EAU CLAIRE, ldISCONSI
U.S.A. , EAU CLAIRE, WISCONSI
U.3.A., EAU CLAIRE, WISCONSI
U.S.A. , PANAMA CITY, FLORIDA
AUSTR IA, GMUNDEN
AUSTRIA, VIENNA
ITALY. BOLOGNA
NEV ZEALAND, AUCKLAND
U.S.A. , SOUTH PLAINFIELD
AWTRALIA, CANBERRA
GEMANY, HAMNOVER
ITALY, TUR IN
BRAZIL, RECIFE
CZECH., PRAHA OBS.
ORMANY, EILENBURG
OMANY, SONNEBERG OBS.
NORWAY. STAVANGER
U.S.A. . KT PLEASANT, MICHIGA
U.S. A. , KANSAS CITY, MO.
U.S, A. , HOPEWELL JCT. , MY.
BELGIIM, ERPS"NERPS
CZECH. , TURNQV
ENGLAND, EASTFUM

. NETHERLANW, UITHQOBN
U.S.A. , TEMPLE TERRACE, FLA.
CERKANY, HANNOVER
NETHERLANDS, SOESTDIJK
U.S. A. , LAKE PARK, FLA.
U .S.A. , KILYAUKEE, WIS.
AUSTRIA, VIENNA
CANADA, PIERREFONW, QUEBEC
CZECH. , PRAHA OBS.
CZECH, , PRAM OBS.
CKMINICAN rep. SANTO Elk
ITALY, MILAN
NE\1 ZEALAND. DUNEDIN
U.S.A. , MT PLEASANT. KICHIGA
U,S,A. , WEBSTER GROVES, MO.
AUSTRALIA, CANBERRA
AUSTRIA, VIENNA
CZECH., CHEB
ENGLAND, SOUTH CROYDON
ENGLAND, EXETER
ENGUND, WESTHAM, SUSSEX
JAPAN, TOKYO
BELGIIM, CHARLERO, HAINAUT
BELGIW, CHARLEEN), HAINAUT
ITALY, BOLOGNA
JAPAN, S]KOSA1D
AUSTRALIA. MURRAY BRIDGE
AUSTRIA, VIENNA
AUSTRIA, VIENNA
AWTRIA, VIENNA
CAKADA, VICT. DOMINION OBS
CZECH., PRAM 083.
CZECH. , PRAM OBS.
KORYAY, AXER
PHILIPPINES, QUEZON CITY
U.S.A.,
U.S.A. , ldI3CONSIN, UNIVER3ITY
AUSTRALIA, CANBERRA
AUSTRALIA, CANBERRA
AUSTRIA, GMUNDEN
BEMUDA
ENGLAND, BIRMINGHAM
GERMANY, HANNOVER
ITALY, CHIERI, TORIMO
JAPAN,
NEV ZEALAND, CARTER OBS.
AUSTRALIA, SYDNEY, N.SN.
A(6TRIA, VIENNA
AWTRIA, VIENKA
CZECH. , QOHOVEC OBS.
CHILE, VALPARAISO
DENMARK, RONNE BORNHOLM
GERMANY, NESSA
JAPAN,
NETHERLANW, AMSTERDAK
NEV ZEALAND, AUCKLAND
HEM ZEALAND, YAINUI(MATA

IQ 0
10 0
10 0
10 0
8 1
8 1
6 2
6 2
6 2
'I 3
g 0
9 0
9 0

9 0
9 0
9 0
9 Q
7 1
5 2
5 2
3 3
3 3
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
a 0
8 0
8 0
6 1
6 1
6 I
6 I
6 I
'I 2
4 2
4 2
7 0
7 0
7 0
7 0
7 0
7 0
7 D
7 0
5 1
5 1
5 1
5 1
5 1
3 2
3 2
3 2
3 2
6 0
6 0
6 0
6 0
6 0
6 0
6 0
6 D
6 0
u 1
u 1
u 1
4 1
4 1
4 1
4 1
2 2
2 2
2 2
2 2
5 0
5 0
5 0
5 0
5 0
5 0
5 0
5 0
5 0
5 0
5 0
3 1
3 I
3 1
3 1
3 1
3 1
3 1
3 1
3 1
u 0
u 0
4 0
'I 0
4 0
4 0
4 0
4 0
u 0
u 0
u 0

Id. BUSKER
FLAVIO GAKBIJ(0
A. MIS.
M. GALLAGI ER
D, S. KING

KRAJCIR
PI LOOCKS-VASQUEZ
J OLESEN
DIETKAR 8OHdE
E. MIR.
J HEYHIS
ERIC HA~
bl. MASEYK
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RNK VALUE

328 4,0
329 4.0
330 4,0
331 3.7
332 3.7
333 3.7
334 3.7
335 3,7
336 3.7
337 3.7
338 3.7
339 3.7
340 3.7
341 3.7
342 3.7
3'13 3.7
344 3.7
3'15 3.7
346 3.7
347 3.7
3'18 3.0
3u9 3.0
350 3.0
351 3.0
352 3.0
353 3.0
35u 3.0
355 3.0
356 3.0
357 3.0
358 3.0
359 3.0
360 3.0
36) 3.0
362 3.0
363 3.0
364 3.0
365 3.0
366 3.0
367 3.0
368 3.0
369 3.0
370 2.7
371 2.7
372 2,7
373 2.7
374 2.0
375 2,0
376 2,0
m 2.0
378 2.0
379 2.0
380 2.0
381 2.0
382 2.0
383 2.0
38u 2.0
385 2.0
386 2.0
387 2.0
388 2.0
389 2.0
390 2.0
391 1.0
392 1.0
393 1.0
394 7.0
395 1.0
396 1.0
397 1.0
398 1.0
399 1.0
uoo 1.0
407 LO
402 1.0
403 1.0
UN 1.0
405 1,0
406 1.0
407 1.0
408 ¶.0
409 1.0
410 1.0
4¶1 1.0
4)2 1.0
U13 1.0
UN 1.0
415 1.0
416 1.0
417 ¶.0
418 1,0
419 1,0
420 1.0
421 1.0
422 1,0
423 1.0
U24 ¶.0
U25 1.0
426 1.0
U27 1.0
U28 1.0
'129 1.0
430 1.0
431 1.0
432 1.0
433 1.0
434 1.0
435 1.0
436 1.0

OBSERVER

N. REGD
H POVENMIRE
BRAD TIMERSON

JOHN SOYLAKD

PERESTY

LOCATION TUTAL REAP

<.

JUMNI KQRHONEN
D. KRAUSS

T. m.

J PARKER
R ZIT

K. P. SIMS
T. L, MORGAN
SOJKA
P, KAZUCHA
KARLDVSKY
S. KOCHAN
J. BOCEK
OCEKAS
M. MATYSEK
V HEGVAD
BLBCH
H KRUGER
W KOHLBACH
R SCHNEIDER
K. KOYAMA
A. MARINO
0. HULL
R GLEDHjLL
C. COLLINS
N BRYNILDSEN
BEAT RYKART
M. BOLEN
G KANATSCHNIG
)4. SEDLACU
KEN ST. CLAIR
ANDY PRI£B£
G READING
DANIELLE BOURGEOIS
VALEK
KA FLANOVA
KARAS
YYHLIDKA
V. SKODOVA
K. VYKUTILOVA
E. BELDR
E PETERSEN
P
A DRWMOND
EL YAM
B. HITCHCOCK
B SORENSEN
M. LINE
S. SIBLE
FIEDLEROVA
VACHA
HSTAL
K. NAUBAUER
B, SIEGEL
RAKOVA
J. YASICEK
ZIMNIKOVAL
KRILL
KQPRIVA
KOLCAVA
REHAK
RAJNOHA
M. FETUS
HRUZA
KNECH
G APPLEBY
MATTI TURUNEN
FRANZE
SEIDEL
LITSA ELIAS
3. HUTTIMOUE
Y. KUB.
K. NAT,
F VAN DER PLUM
FRANCEY MCMB
TRIXIE STUART
D. WHELAN
F. ANDRWS
D. YILTSHIRE
D. BUCKLEY
R. F. HALL
T. J. HICKEY
STEIN HOYDALSVIK
J PFANNETSTILL JR
A. EDGAR
W. BISARD
K. BURKE
R. RUELLE
J. KIMBALL
E. ANDREZWSKI
D. BRAGG
M. DEBLACUM
H POSS
M HERBSTRITT
SHERMAN V. SHULTZ

PORTUGAL, PORTO UNIV. OBS.
U.S.A. , CQCQA, FLORIN
U.S.A., REMARK, KEY YORK
AUSTRALIA, CANBERRA
AUSTRALIA, HURRAY BRIm
AUSTRIA, YIENM
CZECH. . WEWY BROD
ENGLAND, SOUTH CROYDON
ENGLAND, SOUTH CROYDON
ENGLAND, SOUTH CROYDON
ENGLAND. KERSMONCEUX, R.G.OBS
ENGLAND, PRESTON
FIYLAND, JYVASKYLA
GERMANY, KANNOVE R
GERMANY, KANNOVER
JAPAN,
NETHERLANDS. LAREN
U.S.A. . MILWAUKEE, WIS.
U .S. A. . MILWAUKEE, VIS.
U.S.A., SAN FRANCISCO UNIV.
AUSTRALIA, SYDNEY, N.SJd.
AUSTRALIA, SYDNEY, K.SN.
CZECH. , PRAHA OBS.
CZECH., KLODVEC OBS.
CZECH., KOHOVEC OBS.
CZECH., UAR MAD HR(XJCH 083.
CZECH., JINDRICHUV HRADEC
CZECH., BANSKA BYSTRICA
CZ EC H. , GOTTYALDOV
EE KMA RK. COPENHAGEN
GERMANY, EILEHURG
GERMANY, HANNOVER
GEWANY, KANNOVER
GERKANY. STUTTGART XABIA)1
JAPAN, TOKYO
NEId ZEALAND, AUCKLAND
MEW ZEALAND, AUKL.AND
NEW ZEALAND, DUNEDIN
NEV ZEALAND, PAI.KERSK)N )10.
NORWAY, HORTEN
NITZERLAND, AATHAL
U.S.A. , KT FLEASANT, MICHIGA
AUSTRIA, (MUNDEN
CZECH., WERSKY BROD
U .S. A. , KANSAS CITY, MO.
U.S.A. , ST. PAUL, MINN.
AUSTRALIA, OELOK
BELGIW, MONTIGNIES LE TILLEUL
CZECH., PRAHA OBS.
CZECH., PRAKA OBS.
CZECH., PRAM OBS.
CZECH. , PRAHA OBS.
czech., vAum£ mezirici obs.
CZECH., VALA=E KEZIRICI OBS.
CZECH. , TURNOV
DENMARK, HORSENS, JUTLAND
england, cRAjdLEY
ENGLAND, CRAJdLEY
JAPAN,
NEW ZEALAND, PALMERSTON NO,
NORWAY, TRONDHEIM
U.S.A., KT PLEASANT, MICHIGA
U.S.A., KT PLEASANT, MICHIGA
CZECH,, PRAHA OBS.
CZECH,, PRARA OBS.
CZECH., PRAHA OBS.
CZECH. , vAu= MEZIRICI OBS.
CZECH. , POLICE HAD METUJI
CZECH., WERSKY BROD
CZECH., WE= BROD
CZECH. , BAKSKA BYSTRICA
CZECH., GDTTULDQV
CZECH,, ®TNALD0V
CZECH,, (X)TNALDOV
CZECH. . GOTNALDOV
CZECH. . GOTNALDOV
CZECH., CDTWALDOV
CZECH. , CHEB
CZECH., CHEB
ENGLAND, KERSTMONCEUX, R,G,OBS
FINLAND, UEKSA
GEMANY, EILENURG
GEMANY, EILEHURG
GREECE, PENTELI
JAPAN, WKYO
JAPAN,
JAPAN,
NETHERLA NOS, VLAARDIW(EW
NEM ZEALAND, AUCKLAND
NEW ZEALAND, AUCKLAND
NU ZEALAND, TKORAMGI
NEJd ZEALAND, BLACK BIRCH
NEW ZEALAND, PALMERSTON NO.
)1H ZEALAND. CHRISTCHURCH
NEld ZEALAND, ldHANGAREI
NEV ZEALAKD, YHANGAREI
NORWAY, TRMSO
U.S.A. , MILWAUKEE. VIS.
U.S.A. , KT PLEASANT, MICHIGA
U.S.A. , KT FLEASAKT, MICHIGA
U.S.A., KT FLEA3AKT, MICHIGA
U.S.A., KT FLEA3A)IT, MICHIGA
U.S.A. , KT PLEASANT, MICHIGA
U.S.A., KT PLEASANT, MICHIGA
U.S.A., KT PLEASAJIT, MICHIGA
U.S.A. , KT FLEASAKT, MICHIGA
U,S.A. , PHILADELPHIA, PA.
U.$. A. , ST. MARYS, PA,
U.S.A. , ST. PAUL, MINN.

u 0
u 0
4 0
2 1
2 1
2 1
2 1
2 1
2 1
2 i
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
1 1
1 1
1 1
7 1
2 0
2 0
2 0
2 0
2 0
2 0
2 0
2 0

2 0
2 0
2 0
2 0
2 0
2 0
2 0
2 0
2 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
¶ 0
1 0
1 0
1 0
1 0
1 0
¶ 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
I 0
1 0
1 0
1 0
1 0
1 0
I 0
1 0
1 0
¶ 0
1 0
1 0
I 0
I 0
1 0

available HMNAO tapes but no names were available.
No U.S.S.R. observers are listed because only the
totals for that country were available. Also, only
436 individuals are listed; 58 with no names and low
scores were dropped in order to simplify the report-
ing format. Finally, some Japanese names are abbre-
viated since that's how they were presented on the
available listing and I could make only a few com-
plete correlations.

Again reviewing the listings since 1975, we find the
only consistent placers among the top ten are: Sira-
hama Observatory of Japan, Hays of the USA, and
ldieth-knudsen of Denmark. In fact, Wieth-knudsen
and Hays are the most consistent leaders for the
years available (see "A Correction to the 1977 Total
Occultation Tally," o.n. 2 (13), 178). Takwura of
japan was in the top ten for recent years, but
dropped all the way to 109 for 1978. However, Clyde
of the USA and Vincent of Rhodesia [Ed: now Zimbab-
we] have placed since '76 and '77 respectively.
Fuhr, our leader for 1978 was second in 1976, but·
absent from the 1977 listing.

In the country listing, the USA leads, as always,
because of its large ntnnber of observers. If value
per observer is computed, however, South Africa
leads with 137.1. Namibia is next with 92.5 and
Rhodesia (the leader in this category in 1977) is
third at 92.0. Africa is certainly an active conti-
nent!

Again, I want to express my appreciation to Honey-
well Inc. for their computer time support of these
tallies and of the asteroid occultation local cir-
cimstance predictions. Also, my thanks go to Dave
Dunham, Tom Van Flandern, and H. F. DaBo11, for pro-
viding data and organizing the publication, respec-
tively.

As to coming tallies, that for 7979 probably will
emerge next fall. The 1980 list may follow shortly
or be delayed, depending on the degree of complete-
ness desired. (Remember, it takes about four years
for a complete tape listing to become available.
The coupons for 1981 still are arriving. It's
twpting to compile preliminary lists based on data
to date.)

OCCULTATIONS DURING THE LUNAR ECLIPSE OF
1982 DECEMBER 30

David IQ. Dunham
\~.

Much information about this year's last total lunar
eclipse, with anphasis on occultations, is given in
my article starting on p. 574 of this month's issue
of Sky and Telescope (S&T), and will not be repeated
here. Also, considerable information about observ-
ing strategies and the value of eclipse occultation
timings given in the article about the july 6th
eclipse starting on p. 214 of o.n. 2 (16) will not
be repeated here.

Although this month's totality will not last nearly
as long as the July eclipse, the fact that the moon
will be near perigee gives this eclipse some advan-
tages for occultations. Since the moon is both
closer (and hence larger in apparent size) and moves
faster at perigee than at apogee, it will sweep out
a larger area of the sky, occulting more stars, in a
given amount of time; this will help offset the
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shorter duration.
This could be a very
dark eclipse, as ex-
plained in my s&t
article. However,
the extreme northern
limb of the moon may
be relatively
bright, not only be-
cause it will be
farthest from the
umbra center, but
also because materi-
al from the El Chi-
ch6n volcano has dif-
fused little to arc-
tic latitudes. Ex-
tensive December
cloud cover in the
Northern Hemisphere
probably will darken
the inner parts of
the umbra, but not
the outermost parts,
which are illuminat-
ed by sunlight which
is refracted through
higher layers of the
atmosphere above the
clouds.

The star field maps
I have prepared for
this eclipse differ
from those published
in o.n. for previous
eclipses, as de-
scribed in the pro-
posed changes on p.
4 of the last issue.
Three versions of
the star field plots
have been prepared:
One set is for North
America, northwest-
ern South America,
and Hawaii; one set
is for Australia and
New Zealand; and the
third set is for
Asia. There are two
charts in each set.
One shows only the
stars, with no iden-
tifications. The
other shows the
tracks for the
moon's center for
selected locations,
as well as the num-
bers of stars
brighter than mag.
11.5. The diameters
of the stellar sym-
bols are proportion-
al to their bright-
ness, with the
faintest stars being
about 13th magnitude
and the brightest
being mag. 6.8 (6.5
for the Australia-
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New Zealand ver-
sion). The coordi-
nates are apparent
of date (equinox
1983.00), so that
they can be compared
directly with the
R.A.'S and Dec.'s
given in the U.S.
Naval Observatory
(USNO) total occul-
tation predictions.
My plot on p. 575 of
s&t uses equinox
1950.0 coordinates
and can be used to
crossreference to
other sources using
1950 coordinates, if
that is needed.
Since the s&t map
does not include .the
star field eclipsed
from Australia and
New Zealand, o.n.
subscribers there
are being sent an
equinox 1950 map
showing stars to
10th mag. which in-
cludes the field
covered by the
eclipsed moon for
all parts of the
world.

There is an obvious
lack of faint stars
on the right side of
the chart for the
Americas showing on-
ly the stars, for
R.A.'S less than
6h 29m. The faint
Astrographic Catalog
data for the C-cata-
log, from which the
plot was produced,
started at that
R.A., since no part
of the moon actually
imersed in the um-
bra would cross that
area for any terres-
trial location dur-
ing the eclipse.
There is a represen-
tation of the moon's
disk, shown in the
proper size for use
in conjunction with
the chart, printed
as a detachable por-
tion of the "Count
of Lunar Occultation
Timings Made During
1982" coupon which
is included in this
issue. Watts angles
are marked and la-
beled at 30° inter-
vals around the
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disk, with smaller marks at 10" intervals between
180° and 360°, to help in locating stars merging at
the western limb. The representation is based on a
photograph of an earthshine-lit thin waning crescent
taken by Thomas Campbell in Temple Terrace, FL, sev-
eral years ago. The photograph shows well the muted
appearance that the moon will have when it is deep
within the umbra. I have drawn in some rays and
features near the overexposed (sunlit) eastern limb,
which is not as critical since disappearing stars
are easier to locate. The disk should be cut out
and moved, using the Watts angle markings to provide
orientation (the Watts angle of the northernmost
point of the moon's limb will be 5°), so that a re-
appearing star is at the predicted Watts angle on
the disk; then, it should give a good simulation of
the moon and star field at the predicted time. If
you want to use a more detailed lunar map to try to
locate reappearing stws, subtract 275° from the
predicted position angle or 270° from the Watts an-
gle to obtain the selenographic latitude of emer-
sion. But few features other than shown here likely
will be visible in the umbra, especially in its
darker parts in the southwestern quadrant of the
moon, where there are few prominent features near
the limb. In general, it probably will be easier to
locate reappearing stars using the patterns of the
star field.

For the topographic tracks showing the moon's center
on the second chart, dots plotted at lS-minute in-
tervals are connected by line segments. The dots
(which individually can not be seen since they are
just the ends of joined line segments), are plotted
only when the moon is above the local horizon. Ver-
tical marks are given every U.T. hour, which is la-
beled above the mark. Vertical marks also are given
at 9:50.4 U.T. (first umbrai contact), ]0:58.2
(start of totality), 11:28.7 (mid-eclipse), and
13:07.0 (last imbra1 contact). The end of totality
will occur very close to 12:00 U.T. The name of the
city for which the track is plotted is given at the
right (low R.A.) end of the track; The label for Los
Angeles, the track between Miami and Mexico City, is
nearly illegible due to interfering star numbers.
Coordinates for the cities shown on all three ver-
sions of the charts are given in Table I below.

Table 1. Stations for Topocentric Paths

Location Longitude Latitude

in the 400'S and SOD'S are the last three digits of
SAD numbers, the first two digits always being 78.
Hence, the star marked 493 is SAD 78493. Numbers in
the 900'S and i000'S are Zodiacal Catalog (Z.C.)
numbers; 6.8-mag. Z.C. 1014 is the brightest star
occulted for most North American observers. Numbers
from the 2000'S to the 5000'S are USNO C-catalog
numbers. Numbers in the 9000's are USNO X-catalog
numbers, indicating AGK3 stars not in the SAD cata-
log. The star number always begins at a fixed dis-
tance to the right, and slightly below, the center
of the symbol marking the star. This can help to
untangle some cases where star numbers overlap. In
a few cases, as for close doubles where both compo-
nents are cataloged, the numbers are so crowded to-
gether that they can't be read. In these cases, as
for the stars fainter than mag. 11.5, the USNO pre-
dictions need to be consulted to determine the actu-
al star number. Known double stars are underlined
on the charts. If you time the occultation of any
star not plotted on the chart, mark its location on
the chart. Arnold Klemla plans to take plates of
this eclipse star field at Lick Observatory, as he
did for the july 6th eclipse field. Several months
after the eclipse, after we have received most re-
ports of occultations timed during the eclipse, he
will measure accurate positions for all stars whose
occultations have been timed, whether or not they
are on my charts. He also plans to measure the po-
sitions for some of the stars before the eclipse, so
that we can update the predictions for grazes which
are likely to be observed, as we did for the July
6th eclipse.

Every effort should be made to time reappearances,
which are more valuable because they are timed less
frequently during eclipses. If you have ready ac-
cess to a copying machine, you might follow Richard
Nolthenius' successful example for the july 6th
eclipse. Using the USNO predictions to position the
cut-out lunar disk at the appropriate Watts angle,
make a copy of the chart for each predicted reap-
pearance to show how the moon will look relative to
the star field. This could be done at one or two-
minute intervals if a few stars reappear during
these intervals; mark the star number(s) and pre-
dicted U.T.(S) and uncertainties on each chart.

The brightest star to be occulted anywhere during
the eclipse will be the 6.5-mag. spectroscopic bina-
ry Z.C. 1023 (SAD 78596). The occultation will be
visible during totality from New Zealand and south-
eastern Australia. From 11:15 to 11:20 U.T., a
graze will occur along the northern limit, which
passes just northwest of Melbourne and Canberra, and
over the northwestern suburbs of Sydney. David Her-
ald plans to obServe the eclipse from the Melbourne
area, so he may be able to coordinate plans to ob-
serve the graze there. His address is given below,
but during the holidays, he will be staying with his
parents at 12 Elm St., Surrey Hills, Melbourne, Vic.
3127. Information near Sydney might be obtained
from Roger Giller, 20 Gwydir St., Engadine, N.SJA.
2233. Although he plans to be at Hat Head during
the holidays, he might return to the vicinity of En-
gadine for the eclipse, since the northern limit of
the occultation of Z.C. 1023 passes only 21 miles
northwest of Engadine.

For North America, 6.8-mag. Z.C. 1014 (SAD 78545)
will be the brightest star to be occulted during the
eclipse. The northern limit crosses northern Alaska

~~

Dunedin, New Zealand
Brisbane, Australia
Melbourne, Australia
Tokyo, japan
Manila, Philippines
Nanking, China
Perth, Australia
Naini Ta1, India
Montreal, Canada
Bogota, Colombia
Miami, U.S.A.
Kansas City, U.S.A.
Mexico City, Mexico
Los Angeles, U.S.A.
Vancouver, Canada
Anchorage, U.S.A.
Honolulu, U.S.A.

170?500 E -45?873
153.070 E -27.516
145.000 E -37.750
139.770 E +35.660
121.062 E +14.651
118.821 E +32.067
115.830 E -31.950
79.457 E +29.361
73.600 W +45.500
74.081 W +4.599
80.250 hi +25.750
94.497 W +38.964
99.100 W +19.250

118.302 Id +34.113
123.100 W +49.500
149.870 \A +61.210
157.850 W +21.300

The star numbers on the second chart are from dif-
ferent catalogs, depending on their values. Numbers
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and northwestern Canada. Northeast of a line ex-
tending from the Carolinas to Wisconsin, the total
occultation of this star can not be accurately timed
since it will occur in the penumbra, just outside
the edge of the umbra.

Grazes which might be observed at both the northern
and southern limits during the eclipse are described
on p. 575 of the s&t article. The stars marked "A"
and "B" on the s&t chart are 10.2-mag. C03747 and
10.0-mag. C03762, respectively. I erred in the s&t
article; it is the northern limit for C03747 ("A")
which crosses the southern limit of the occultation
of SAD 78561 at North Powder, OR, not star "B."
Paul Maley, 15807 Brookvi11a, Houston, TX 77059,
phone 713, 488-6871, is organizing an expedition on
the island of Hawaii to observe the southern-limit
graze of C03747, while Richard Linkletter, 1108 La-
fayette Ave. North, Bremerton, HA 98310, phone 206,
479-1191, is organizing an effort to record the
star's northern-limit graze, as well as the graze of
SAD 78561, at North Powder, OR. Maley notes that

the northern limit of C03747 also crosses Pocate11o,
ID and Denver, CO. At Denver, the graze probably
will be very difficult to see, since it will occur
at an umbra1 distance of 95% on what likely will be
a relatively bright northern limb of the moon.

The forms of the International Lunar Occultation
Centre (ILOC), or the equivalent IOTA/ILOC grazing
occultation report forms, should be used for report-
ing observations of occultations timed during the
eclipse. Besides sending your report to the ILOC,
you also should send a copy to me at P.0. Box 7488,
Silver Spring, MD 20907, U.S.A., or to David Herald,
P.0. Box 254, ldoden, A.C.T. 2606, Australia, if you
live in Australia or New Zealand.

CORRECTION

joseph Carroll notes a transposition of numerals in
his address as given in o.n. 3 (I), 17, col. 1, line
6. The correct name and address are: joseph E. Car-
roll; 4261 Queen's Hay; Minnetonka, MN 55343; U.S.A.

ERRONEOUS STAR POSITIONS FROM OCCULTATIONS, by David Herald

ZC SAD D A T E Ph Ac O-C Observer Coments

'<-
1051 78852 81 Nov 15 R 2 -4

93756 81 jan 16 D 7 +11
93886 82 Feb 3 D 3 -5

798 94478 82 Feb 4 D 3 -6

· 94883 80 Mar 23 D 2 +3
94920 80 Mar 23 D 2 +5
95265 80 Aug 7 R 6 +9
95594 80 Sep 23 D 2 +5
96343 80 Feb 26 D 2 +4
98249 80 oct 31 R

Hays
Hays
Baldridge
Van Nuland
Hays
Hays
Hays
Hays
Hays
Wieth-knudsen

118325 80 May 22 D 4 -8 Hays
140094 81 Jul 21 G Stott

158927 81 jun 6 D 6 -8 Hays
159601 81 Aug 9 D 4 -11 Hays
160995 81 Feb G Herald
161066 80 Feb 12 R 4 +6 Hays
163965 81 Sep 11 D 7 -8 Hays
165337 80 Dec 14 D 4 "5 Baldridge
187233 80 Oct 16 D 5 +13 Van Nuland
188091 80 Nov 13 D ? -4 Baldridge
188357 81 Oct 7 D 4 -5 Hays
X00853 80 Dec 16 D 3 +8 Baldridge
X02485 80 jan 24 D 3 "5 Hays
X16083 80 Nov 6 R 8 -10 Baldridge

SAO/ZC proper motion in declination too small
Slight difference in declination between SAO/Vale and AGK3

SAO/GC and AGK3 essentially agree
AGK3 slightly better than SAO/Vale
SAD declination position and proper motion in error
SAO/Vale and AGK3 essentially agree
SAO/Vale and AGK3 essentially agree
SAO/Vale better than AGK3
SAO/Vale in error. AGK3 position'is used in USNO predictions,
but not in HMNAO reductions.
SAO/Vale proper motion in right ascension in error
Graze path one mile south. SAO/GC/ZC declination and Yale
declination are inconsistent.
No comparison
SAD dec. 1:'3 north of Perth 70, but SAD better than Perth 70.
Graze prediction; SAO/GC and Yale differ by three seconds.
No comparison
SAO/GC position and proper motion in declination in error
No comparison
No comparison
No comparison
No comparison
AGK3 star. No comparison. = BD -01° 85
AGK3 star. No comparison. = BD +04" 308
AGK3 star. No comparison. = BD +10°2195

This list does not include several reports of occul-
tations falling outside the accuracy range that oc-
curred in the period 1981 jan 1 to jun 30. As noted
in o.n. 2 (ii), 124, the USNO predictions for this
period required the addition of one second, and for
those events reported that came within the accuracy
range after the inclusion of this correction, no
further investigation was made.

From the events which have been reported to me over
the last several years, it has become evident that a
significant number of these occurrences are caused
not so much by error in the star position (at least
not a significant error, anyway) as by the quoted
accuracy being too small, particularly for occulta-
tions that are 'near grazing', i.e., those with cusp
angles less than about twenty degrees (except near
full moon). As a general guide, it would appear

that an occu1tation occurring outside the accuracy
range is only worth investigating if the event oc-
curs more than fifty percent of the accuracy range,
or five seconds, outside the accuracy range, which-
ever is the lesser. For example: If the accuracy is
two seconds, report only if the error is three sec-
onds or more; if the accuracy is fifteen seconds,
report only if the error is twenty seconds or more.

SOME HINTS FOR TIMING OCCULTATIONS

Diebnar Biittner

In addition to the time of the event, the report of
each occultation observation should contain informa-
tion on the accuracy of the measurement. This is
needed to give your observation a weight when it is
combined with other data in an analysis being made



34

at ILOC. The accuracy is an expression of the qual-
ity of your measurement, or in other words, it is a
measure of accidental error in your observation. It
is a value preceded by ±, and tells by what amount
the true occultation may have occurred earlier or
later than the reported time. Example: You observed
an occultation to occur at 21h jgm 3655 UT, and es-
timated the accuracy to be ±052. Thus the occulta-tion could have taken place between 21h jgm 3653 and

21h jgm 3657 UT. .

I prefer to use the term 'uncertainty' rather than
'accuracy' because in the case of the latter, a
small value means a high accuracy and vice versa,
while the uncertainty is low when its value is
small, By using the 'uncertainty' term, misunder-
standings are much less probable. The uncertainty
should not be confused with the personal equation
(PE) or with the time corresponding to the distance
between two adjacent marks on your stop watch.

How can the observer get a reliable value for the
uncertainty? The correct way to resolve this task
is to analyse the timing method being used to find
out where there are sources of uncertainties. Thus,
the timing is considered as a whole process which
consists of several parts. Each of the parts brings
an uncertainty, and the uncertainty of your measure-
ment is the sum of all these components. I will try
to show it with the stop watch method, which proba-
bly is the method in most comon use:

A timing using this method consists of three parts:
1. starting the watch as quickly as possible after

the occultation; it provides the systematic error
PE. Here, an uncertainty depends on how well you
are able to estimate your PE for this particular
occultation event; .

2. the period during which your watch continues to
run; since your watch is too slow or too fast, a
systematic watch error must be considered. The
uncertainty resulting from this part is the un-
certainty with which you determined the systan-
atic error of your watch. Here, as an adequate
approximation of the uncertainty, you can use
the standard deviation computed from a series of
tests to find the watch's error;

3. stopping the watch at any defined moment, e.g., 6
s after a whole minute at the standard time sig-
nal; here, you probably are late by a few tenths
of a second (051 or 052 or SO). Although this
systematic error is smaller than the PE in most
cases, it is large enough to require considera-
tion. The uncertainty of this part again depends
on your ability to estimate the delay in relating
the stop watch to the time signal. It is also
present when you use the Taylor method! [Ed: As
we had been led to believe that the Gordon Taylor
method eliminated this source of error, we invite
further coment from Herr Biittner, to explain
that statanent.]

Clearly, the described method scans to be rather
complicated, but it is the only way to get reliable

- values for the uncertainty. Estimating the uncer-
tainty of the process as a whole probably would lead
to too large an es·timate. As a rule, I recomend
that systematic errors should be determined and the
observing result should be corrected for thw. Un-
certainties from all parts also should be deter-
mined where possible, or at least estimated, and
then added to get the uncertainty of the whole tim-

ing process. [Ed: While taking care not to fall on
your face, you should avoid leaning so far the other
way that you fall on your back. Adding all possible
errors, without respect to sign, could lead to too
large an estimated uncertainty, resulting in your
observation being given less weight than it deserves
by the ILOC. Remember that you are not supposed to
be stating the extrwe limits of possible error;
rather, you should be stating that there is a 67%
chance that your timing is within the stated uncer-
tainty.] An analysis of the method used, such as
shown above, is also very useful in improving the
precision of the observation by eliminating such
parts as may have large uncertainties. This can
lead to a change in the timing method, e.g., to eye-
and-ear instead of the stop watch method.

Another important point regarding timing results is
the number of digits given after the decimal point
in the seconds part of the reported time. The only
digits which should be given are those which are
valid with respect to the uncertainty of the timing.
Example: If you suspect the uncertainty to be ±052,
enter only one digit after the decimal point, not
two or more digits. This rule also should be con-
sidered in the PE or in any watch error for which
the result is corrected. Often these quantities are
determined from a test series, and the mean values
are computed to three or more digits after the deci-
mal point. In such cases, the standard deviation of
the series should be calculated. This is a measure
for the accidental errors. It then will be seen
that the second or third digits are quite useless
because the standard deviation lies higher by one or
two orders. I believe that the cause for giving
more digits than are valid often is the use of elec-
tronic pocket calculators or electronic stop watch-
es. Clearly, they give many digits, but they don't
know the practical importance of thm. This can be
determined only by the observer. If you give the
uncertainty of the timing to 0501 or 05001, please
recall that the uncertainty is partly or totally the
result of estimates, and that nobody can estimate
0501 or 05001. Always, it feigns a higher precision
than really exists if more digits are given than are
valid!

As a third hint, please note that values for PE and
watch error estimates should be determined for the
actual observing situation. Rwwber that these
values depend on such influences as disposition of
the observer, twperature, etc. This may seem triv-
ial, but is rather important for reliable timings.
Generally, the use of standard values for the men-
tioned quantities will lead to larger uncertainties
and errors, thereby reducing the value of the often
excellent efforts of amateur astronomers to get data
which are useful to professional astronomers.

Finally, a more general aspect of timing occulta-
tions: Each occultation is an unique event, in that
it does not occur again under exactly the same cir-
cinstances, e.g., position angle, 1ibration, dis-
tance and speed of the moon, etc. Thus, a measure-
ment can not be repeated, as is possible, for in-
stance, with dimensional measurwents in the manu-
facturing process. For that reason, the greatest
possible care should be given to each occultation
timing in order to get an uncertainty as small as
achievable. Finally, it should be noted that the
attainable precision of any observation may not be
as fully utilised in a current analysis as it can

~ -
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be a few years from now, when more accurate limb
corrections and star positions become available

WEATHER AND OCCULTATIONS DURING
THE LUNAR ECLIPSE OF 1982 JULY 6

David W. Dunham

An infrared NOAA sateiiite photo taken during the
eclipse shows the complex weather pattern which hin-
dered many observers during the July 6th eclipse.
The photo, taken at 7 hours U.T., enhances cold
high-level cirrus, while some opaque low-level stra-
tus clouds, being nearly as warm as the land which
they cover, are barely visible. The weather was ca-
pricious, with few substantial areas of clear sky,
whose location was hard to predict in advance.
Clear skies prevailed over normally humid Louisiana
and eastern Texas, while clouds covered the desert
regions farther west.

About 15 hours before the eclipse, I asked the Na-
tional Weather Service where the best possibility
for clear skies would be in the eastern 2/3rds of
the country, where the most favorable occultations
would be visible. They recomended Georgia, which
we could reach by automobile from the Washington,
DC, area. Skies were mostly cloudy during the drive
south, until we reached South Carolina, where the
sky was very clear. We drove to Columbia, where we
met local observers who were kept busy with an open
house at their observatory. It was a classic exam-
ple of what I warned against in the article about
thejuly6th eclipse in last june's o.n. Later, we
learned that no occultations were timed there be-
cause the astronomers had their hands full showing
visitors the eclipsed moon through the observatory
telescopes, when small portable scopes set up on the
front lawn could have served the same purpose,
freeing the large telescope for research. Skies re-
mained good, so we decided to observe from a site
near St. Matthews, on the southern limit of the oc-
cultation of AR Sagittarii about 30 miles to the
south. We called the weather service 4 hours before
the eclipse to see if it might be better to continue
on to Georgia. Clouds then covered most of Georgia,
and they recomiended going northwest. We decided
not to travel farther, since we did not have occul-
tation predictions ready for more northern sites and
would miss the graze of AR Sgr if we moved. Using a
14-inch Schmidt-Cass loaned to us by Robert McCrack-
en, I timed 9 occultations of stars as faint as 12th
magnitude on the moon's northeastern limb before low
stratus clouds covered our site at 7 hours U.T. The
clouds thinned enough to see AR Sgr briefly a few
minutes before the graze, but not during it. hie
learned later that clouds also moved in during the
eclipse at Columbia and for observers in North Caro-
lina, especially the western part, where it rained.
Back in the DC area, the whole eclipse was seen, but
observers there (Victor Slabinski, Arlington; and
Paul Hueper, Bethesda) were able to time only one
occultation due to cirrus and haze. Fred Espenak,
Bowie, MD, contacted the weather service a few hours
before the eclipse and traveled, at their suggestion,
to southeastern Maryland, where he had a clear view
until the last partial phases. Although the alti-
tude was lower, Mark A11man (near Pittsburgh, PA),
Robert Young (Harrisburg, PA), Don Trombino (Sparta,
Nil), and Philip Dombrowski (Glastonbury, CT) were
each able to time about a half dozen occultations.

Paul Maley was the most successful occu1tation ob-
server during the eclipse who has sent me a report.
Using a 17-inch Dobsonian in his back yard in Hous-
ton, TX, he timed 48 disappearances and 25 reappear-
ances (as noted briefly on p. 392 of the October is-
sue of Sky and Telescope), including nearly 20 stars
which are not in the Astrographic Catalog, which I
had used to compute predictions for stars as faint
as photographic magnitude 13. As far as I know, his
total of 73 occultation timings is a record for one
observer in one night. This remarkable achievement
was made by an amateur astronomer with his own
equipment, not by a professional astronomer, and not
at a public observatory.

My map in the January issue of Sky and Telescope
shows that the northern limits of the occultations
of 8.4-mag. SAD 187543 and 7.7-mag. SAD 187581 in-
tersected in eastern Oklahoma during the eclipse.
Carl Schweers (Ardnore, OK) and Tom Williams (Hous-
ton, TX) led a 4-station expedition to Stigler, OK,
at the intersection. About a week before the
eclipse, Arnold Klemola obtained a plate of the
eclipse field with the 20-inch twin astrograph at
Lick Observatory. He relayed to me his measurements
of several of the stars, including the two in ques-
tion, to update the predictions of all grazes to be
attanpted during the eclipse. This enabled the ob-
servers at Stigler to select optimum locations, from
which they timed 80 contacts during the two grazes.
Biff Bigbie was most successful, getting 18 events
for SAD 187543 and 13 for SAD 187581. The observa-
tions will define the profile of the northern limb
of the moon very accurately for an extended range of
position angles, which in turn will be of particular
value for our analysis of total solar eclipse Bailey
bead timings for determining the solar radius. The
observers were quite lucky, since the sky was very
clear during the eclipse, but quite cloudy shortly
before it began and soon after it ended. Tom Wil-
liams' plot of their results for SAD 187543 was pub-
lished on p. 576 of this month's Sky and Telescope.

Richard Nolthenius (Los Angeles, CA) observed the
eclipse with his 6-inch reflector from Kennedy Mead-
ows at an elevation of 6480 ft. in the Sierras. He
timed 28 occultation events, including a few of a
graze of an 11.8-mag. star. He had selected the
site partly because it was at the northern limit of
the occultation of an 11.8-mag. star. Don Stockbau-
er (Houston, TX) timed 4 events during the graze of
AR Sgr using an B-inch Schmidt-Cass near Damon, TX.
Although Klemola's plate showed that the star was
mag. 8.7, brighter than usual, Stockbauer had some
trouble seeing it against the moon's southern limb,
which was much ,brighter than the northern limb. At
Damon, the graze occurred shortly after totality be-
gan when the southern edge of the moon was still
close to the edge of the umbra. In the june issue
of o.n., distributed a week before the eclipse, I
stated that "the northern part of the moon may be
slightly darker than the southern part during the
eclipse," since the eclipse was nearly central and
dust from the Mexican El ChichOn volcanic eruption
of April 4 was mainly confined to the earth's North-
ern Hwisphere. This turned out to be an under-
statement; Richard Nolthenius first had suggested
the idea to me. Comparison of Patrick Thomas' pho-
tograph of the eclipse and star field on p. 393 of
the October issue of Sky and Telescope with Sherman
Schultz's photo of the 1963 December eclipse on p.
602 of that journal's June issue shows that the lat-
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ter eclipse was considerably darker than last July's
eclipse. Measurements of the brightness of the to-
tally eclipsed moon in july were nearly two magni-
tudes brighter than those for the 1963 Decwber
eclipse.

Thomas Langhans (San Bruno, CA) timed 24 occulta-
tions using a 14-inch Schmidt-Cass during the
eclipse. Bob Melvin (Fayetteville, NC) used the
University of North Carolina's 24-inch telescope at
Chapel Hill to time occu1tations during the eclipse.
He clearly saw about 25 occultations before clouds
moved in at mid-eclipse, but recovered only 3 tim-
ings due to tape recorder problems.

The NOAA photo shows extensive cloud cover over Mex-
ico, Central America, and northern South America.
Observers in Recife and Porto Alegre, Brazil; Buenos
Aires, Argentina; and Valparaiso, Chile did not see
any of the eclipse, due to clouds. Astronomers at
Santiago, Chile, were able to time some occultations
during breaks in the clouds. Graham Blow timed
about 25 occultations using the 9-inch refractor at
Carter Observatory in Wellington, New Zealand. At
last report, he had received 51 occultation timings
from 7 other observers around the country, and esti-
mated that over 100 timings during the eclipse even-
tually would be sent from New Zealand.

Some potential observers said that comitments to
news media and public viewing prevented any serious
observing of the eclipse, and hoped to make better
arrangements for obtaining data at the Decwber 30th
eclipse. Cold weather, the late hour of a weekday,
and a duration far short of a record for the century
likely will discourage public viewing, permitting
more concentration on projects like timing occulta-
tions. Since the moon will be in Gemini, it will be
farther above the horizon during most of the eclipse
for most of the U.S.A. (especially the western
half). More information about the Decwber 30th
eclipse appears in a separate article in this issue.
A tally of occultation timing totals for all three
lunar eclipses during 1982 will appear in future is-
sues of Occultation Newsletter.

EXPERIENCES WITH THE EYE-AND-EAR METHOD

Dietmar Biittner

Since early 1982, I have used this method routinely
for timing lunar occultations, whereas during the
previous four years I used the stop watch method.
Knowing both methods from a considerable number of
observations, I will compare certain aspects of thm
and report my current experiences with the eye-and-
ear method here.

The eye-and-ear method provides an absolute measure-
ment of the occultation event time. That is, the
event is related directly to the UTC time scale,
whereas in the stop watch method, the primary mea-
surement is of the difference between the event time
and a time signal, using the stop watch calibrated
against the time signal as a secondary standard. As
the nomenclature implies, the eye-and-ear method
does not use any watch but the observer's eye, ear,
and mind. Thus, in this method, no systmatic er-
rors or uncertainties from the watch itself, re-
spective to starting or stopping it, can have any
influence on the precision of the timing. Most im-
portant is the elimination of the personal equation,

which is the biggest source of error in the stop
watch method. Instead, another'effect becomes cen-
tral, namely the question of how precisely you can
estimate the tenths of a second between the two sec-
ond markers bracketing the occultation. Even after
my first few observations using this method, I real-
ized that this ability is solely a matter of some
practice.

Regarding the uncertainty, two aspects should be
mentioned:
a) I feel that smaller uncertainties are achievable

with eye-and-ear than with the stop watch. This
is possible because fewer error sources are in-
herent than in the stop watch method. Whereas
with the stop watch I expect to attain averages
not less than ±053 or so, it is easy to obtain
±051 when working with eye-and-ear.

b) Due to the direct method of measurement, it seems
to be much easier to estimate the uncertainty of
the timing with eye-and-ear than with the stop
watch. I do this in the following way: After es-
timating the time of the occultation, I ask my-
self whether the event could have occurred by an
arbitrary amount ( usually 053) earlier or later
than was recorded. Depending on the answer (yes
or no) I reduce or increase the amount by 051 and
ask again. This is continued until I believe it
to be as close as possible to the probable uncer-
tainty.

In the case of gradual occultation events, I feel
that I am able to estimate the duration of the grad-
ual stage rather precisely. Using the eye-and-ear
method, I hear the time signal, which is practically
a one-second scale. Most gradual events, however,
have durations shorter than one second, so they can
be estimated conveniently with respect to the time
signal.

A disadvantage of the eye-and-ear method is the ne-
cessity of having a time signal available at the
telescope. When using the method, be sure that you
continuously can hear the time signal satisfactori-
ly. In the case of short-wave time signals, the re-
ception may fade suddenly. Therefore, you always
should have a stop watch in your hand to ensure get-
ting the timing, even when you can hear no time sig-
nal at the moment of the event.

I believe that the above justifies my conclusion
that the eye-and-ear method is more favorable than
the stop watch method for timing lunar occultations
in most cases. In the final analysis, it may be too
perwptory to state that the eye-and-ear method is
the more precise method, but it certainly achieves
an accuracy at least equal to that of the stop watch
method while requiring much less expenditure of ef-
fort to determine and correct any errors. To those
observers who have not worked with this method, I
offer my recomnendation that they familiarize then-
selves with it.

ASTEROIDAL OCCULTATION FINDER CHARTS AND REGIONAL
MAPS FOR SOUTHERN HEMISPHERE OBSERVERS

David Id. Dunham

In the last issue, I noted that finder charts and
regional maps usually were published in o.n. only
for asteroidal occultations potentially visible from
North America and Europe. There are few subscribers
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in other parts of the Northern Hemisphere, so I usu-
ally send thw copies of the computer-produced
charts and maps directly. Sometimes, an event will
be visible from both Europe and Asia, for example.
In such a case, the Asian observers usually will not
be sent a finder chart, since it will be published
in o.n. I send these materials for Southern Hemi-
sphere events to regional and national coordinators,
who distribute thw to IOTA members and other o.n.
subscribers in their region or country, as specified
below. If you live in these regions, you should in-
form the appropriate coordinator of your current ad-
dress and telephone number(s) which might be useful
for distributing the results of last-minute astro-
metric prediction improvement. Also, you should
send the coordinator some self-addressed (and
stamped, if you live in the same country) long en-
velopes to decrease his costs and expedite the dis-
tribution. The addresses and telephone numbers of
the regional coordinators are given below:

Australia. David Herald, P.0. Box 254, Woden,
A.C.T. 2606. Telephones area 62, 319214 (home) and
832111 (work). Observers in Australia, especially
the eastern part, may wish to subscribe to the quar-
terly circulars of the Occultation Section of the

' Royal Astronomical Society of New Zealand (see New
Zealand below), since it contains charts, maps, and
news which are often applicable for Australia.

New Zealand. Graham Blow, Director, Occultation
'Section of the Royal Astronomical Society of New

PLANETARY OCCULTATIONS DURING 1983

David Id. Dunham

[Ed: This is a continuation of the article which be-
gan on page 9 of the last issue. The first para-
graph below was inadvertently omitted last time; it
should have been the second paragraph under its
heading, on page 17.]

Local Circumstances. Since the computer program
producing these predictions was originally written
by me, and since Mr. Carroll uses input data sup-
plied by me, his calculations are consistent with
mine. For each input event, the local circumstances
printed include the U.T. and distance (in arc sec-
onds, kilometers, and diameters of the occulting ob-
ject) of closest approach, and the altitude and azi-
muth of the occulted star, the sun, and the moon.
No data are printed if the star is below the horizon
more than an amount proportional to an estimate of
the occulting object's along-track (time) error, or
if the star is fainter than 6th mag. in daylight.

Notes about Individual Events (Continued)

Oct. I: The star is A.D.S. 10893, with equally
bright components separated by about 0'2. Hence,
the Am that observers actually will see will be
about 0.7, since only one component will be occulted
at a time, except in the unlikely case that the or-
bit is very eccentric and the stars are near perias-
tron. Unfortunately, the orbit can not be deter-
mined with the four available observations, all of
which range from 0!'17 to 0!'23 in separation. The
observations were made in 1926.58, 1927.37, 1928.61,
and 1960.57, when the p.a. was measured at 12.8°,
23.3", 27.4°, and 30.2°, respectively. Since the
components are equally bright (only the last obser-

Zealand, P.0. Box 2241, Wellington, New Zealand.
Telephones 861882 and 728167.

Northern South America. jorge Polman, Clube Estu-
dantil dc Astronomia, Colegio Sao joao, Rua Francis-
co Lacerda, 455-Varzea, 50.000 Recife - PE- Brazil.
Telephones area 0812, 271864 or 270094.

Southern Africa. M. D. Overbeek; Box 212; Edenvale,
Transvaal 1610; Republic of South Africa. Telephone
11-53-5447.

Southern South America. Eduardo V. Przyby1, Obser-
vatorio Astronomico, Colegio Naciona1 Luisa R. dc
Barriero, 9 dc Julio 387, 2300 Rafaela (Santa Fe),
Argentina. Telephone 22163

DECEMBER LUNAR ECLIPSE DARKNESS AND CONTACTS

Geoffrey KL Amery

If the observations do not interfere with occulta-
tion timings, I would appreciate estimates of the
intensity (preferably using the Danjon scale) and
colors of the Decwber 30th total lunar eclipse.
Estimated times of penumbra1 and umbra1 contacts
also would be helpful. Please send reports to me at
183 Church Road, Earley, Reading, Berks. RG6 1HN,
England. Results will be published in the Circulars
of the Lunar Section of the British Astronomical As-
sociation.

vation indicates a 0.1-mag. difference), the actual
p.a. in the late 1920's could be 180" from the re-
ported values. So it is possible that, from the
late 1920'5 to 1960, the stars completed one, a
half, or no revolutions, resulting in periods of 32,
63, and 4110 years, respectively. The last value
scans much too long for such a close pair. Of the
others, the 63-year period (half-revolution from
1920's to 1960) gives a smaller error in the p.a.
in 1960 if the approximate angular motion is comput-
ed from the differences in p.a. in 1928 and 1926.
This would imply that the p.a. in 1983 Oct. would be
163° with a sep. of perhaps 0!'19. These parameters
imply that the paths for the occultations of the two
stars will be separated by only 0!'03 (less than La-
chesis' radius), so that observers fortunate enough
to be in the occultation path probably will see oc-
cultations of both components, the disappearance of
the second star following the reappearance of the
first star by about 11 seconds. But these are only
rough estimates from the available meager observa-
tions, so recent observations of the sep. and p.a.
by Southern-Hwisphere observers are needed to pre-
dict the circumstances more accurately.

Oct. 5 and 14: The diameters of (55) Pandora (oc-
culted Oct. 14) and Palma (Aug. 21 and Oct. 5) are
very uncertain due to their ambiguous type. Since a
low albedo typical of C-type asteroids has been as-
sumed, the actual diameters for these objects may be
considerably smaller, possibly by even more than
50%. The angular diameters and central occultation
durations consequently also may be smaller. "

Nov. 20: (6) Hebe may have a 20-km satellite, based
on Maley's 1977 March 5 observation.

Dec. 30, (4) Vesta: The Nn will be difficult to de-
tect even photoelectrically.



38

. U7""a:U "if I" i "i^^i_8
,4-

r .qX "s-F ' , I ·-j-1' I ( ' ":: ' ,

))i)):ij:-,,-,.,.|'('/'
'°'"", A"

SAD 118599 by Elpis 1983 jan 19

:7' "",)F ~-—· J,^

+T_" " "- .L-:=

1'7J":,':)E!b
7 i ,,,L ":;"" *i"n-":: i' , L;Z\i

"(iij""

SAD 140011 by Aeria 1983 jan 24

.,,"" T "C- : .W .

,, t:'; ":e?,!,\,!"S":I,,
fX / " " . A? ~6".¶b «% ,' 0 . .

'/ / .At m " ' .4 'Nr ". t ,

)|)))i")l
"",, ::L ["

N11° 201 by Fortuna 1983 Feb 3

:%·'-"' ':E
"a,' 'C'

\

I
-mFT. Q , K a

~· ,
,

i u }
DB

i

SAD 160906 by Eugenia 1983 Feb 5

" e— t - — .·, . ,~,, , . -1"",-K 2="mz"*sN,L,,

h'~uew""'""i'c.
4 "4' ' , 'J""'-<:'e ,'{" '"' "" " 'kj, id,S¢·, ',,.

S'l,"" rb",j I ". T"\ " ', "'
"" ""'"AL '""jn. ' l:

4

') " '|12ns'
\"::F-3, ±=g"'""

—4

SAD 80228 by Dione 1983 Jan 19

, .4-.m.-G,s2"g§

,4:!'g~5=,¶2:g!s,c,
r~- """e_rr " \ '..- \ ¶ ,

,"f/:4>4i(j!"'
' ~8 k ' '

D ' n. M"" P ,^,; ,
'f" , ,I , ,

q ·

t _L ,
I

,

/ ,

" " ^ 7?k'7:'
, 4

SAD 80157 by Dione 1983 jan 27

" ' ~ . ' ¶ " "- " ' - t·jjj)-"

~ w~-'u" X " " ~'6
~'1 C

*
6

L 679853 by Europa 1983 jan 19

~-*., :'t h lI S" ~,

'"U))
\.

' ':' 'I' ^%, , t, aii}

" '4g,::-, ',"i9'
" '"U¢"'

L 679733 by Europa 1983 Feb 2

F_ ""- W

S :-=·maC'
~

,:± ,F
~i u

r DB

J

1983 2 3 (IB) FORTUNA AGK3 N11° 201

DIAFETErFl 22El KM - 0t'l5

65"

, ' 2:a""
< /

I
aj e3" , " 0 "

i" 8 Q I

I Q /
/ W3 6 I / ,

6

0 I
/

, ?i^ I 'I · , /: SO 2 ' 1/'

i \ '
T /
: _1'°*°;·

' "I

/ U"K e-
l W /

E '

H j3
.

" U, , ' \

" ' '°) ° " ?:n!
0I ~ . - .I n h

I ' I "C- I cl "J

I I I I

30'n '|0"25 I 5 I "\1 S 1">-| "1\
-to" 0 jo 20 30 40 50°

LONGi TIjCE

EprErEAIs 50lrce = Erp !£e)1



39

'"))"

\
L 692822 by Interamnia 1983 Feb 6

. ~·-— ·00— ·--4 .
"" " ' ' '—' "\

,¶A i±ii)
, bar . I i ' ~. ' '" l

"\ " :±m"

'"\\W'<?j"'
X ' b

"""""t=s+"'

SAD 188703 by Ceres 1983 Feb 12

,Ag=gi?ag&\.,

1)))','1
\ T" " "

.
' _ t "" :,,, J = W. J k ' ,/

,2_ _1j X ,1 _ \ , '
' " ' "" « " ' ' \, I ' '

%e S ' n|f T¶kt I '

"="1""m±±;,., i '
—\ \ I' 7

" le

L 679740 by Europa 1983 Feb 13

t>ji ,, ,,. , """'G" "

., m Or . " -19h?O"

'&! '. \
' ,="", ' V , ",!!,

. \
, ,/' .A, I,, , ! , , , , ,

\
""T- ,0

i

V=

3~_-—" — ' ' ,
=?e:: ""k~--" ": -

'/')

J

L 679736 by Europa 1983 Feb 8

""" < % ~<A--w""""'»=TT" · .·"U" r

. ?4p^}r'?;\z"j)')j)):'"

M""="Z"s
L 679737 by Europa 1983 Feb 9

P

!(J G) ~ / ·~ 8
~

" , HS"
~ § _ Cl

~E

Z , ,

Id 61 ~ 4"

u) SU " — ", n,'6 LI" ,67 - , \J

'g " " - ' E

,; " - - -- '""i 2 !W

& & -

E " ° " , ° " ' 9 m"$ d" " - - ° _ %
& "

< " O Q:

" " "" " S; " """" ^Yk" , · ',---"

b " '
2! deb--4% · _ D

, % :.<'&=m!'€?S
.m n i-i ri in " ruh kj " " i i . !2

i' 8 R G' '8 '

F
GU

8

u
I

S
¥ 12
CJ

_

8 15

u
CT)— CJ

§

.j<F-_r-moujZl ° i :_m¢~4-=' :°'
' ---"" A,':"" . _ ,

.'i9j"; "O' " "'"":' - R E

.- Y' " 3 !"" ', " " i " 0" ' ? i
/ q I , :,

,,

, · X ' ' E/ + "0'\
&\, ' ,

\ ' . · '" "Ik EQ X
*I \ -- CJ

L \S'f 7

, \ /'9 G)
"L) < CB . \

,Sb ,9. 'S' 'S'eg
r- 0 '4 \C'.

4 O. "> .
I .N I \° fj £2

m I12 ti: 8 T

SAD 95572 by Kassandra 1983 Feb 14 _J·<P——F- :JCJLlj



40

0

4? "" "J"""""'"

, ,,

"""djfj'):)))'°')'.::|:
%":':':E):'f"2;"""

L 692831 by Interamnia 1983 Feb 17

. .'. , cY"&%m .. ,,,,2s.
. ........

."" ° a 958 " · cc'\ " . 9 ? ' " -, ,...-""" . «

.
" 0 O ·

0 0 0 ·

., · ° ,' > . \ .,j.-""OS " '
P

" . " " ' G 7· . ·p , % oi .......-··"" 0 .
m d · :7 ..·"" . l Ed

0, ·m "6s7y O ,.. "0" ". Dun J' . " '"" sexTAcvs '

0 0 G -
"2 -, Q " · S0 e

0: "· ' , " : .i' - W,, ,, ) .!. "' ,.. ;

©·1 - '· ' . ' ·' Q55 0 · ' % . ·
q 0' e 0 ,
"0 ' O 057 . ·

, a., ,

"" 0 · ° t' P "

d t I I "I ·R t , m' 3"4,, h I q
4" 2 ih" $6 $5 54 52 Sc icr'r'. ·

,

dp , · ' \

im SYd 19 M) ans sad tt8m 7" . · ,\
j90 3 0

?7 "

% , 0

_ + '. .-""IJJjs
'L,::j'""-'

%

' ' r '

,"1,A:,,:Ej["y,

^
i t-. I t I , .. ,

\ \, , :: , / ,/, 7^

y,/)'u:'yI"E
^K

C':\:\,' "'jj, ',,1Iii

" :""" "" a' ."

D Q g · , . . .

'>< ' , e 0 C'
¢br p

a, pS 2 m
w5 _ S · a O. 0 D · , (3

qs 3 sa? °' , a a : Q32
0 e"" ,9 0 0 O

P 0 p
0 O

D " W G
0 D

°4 - 0 " n
· 3¶(!) e " " °

O A

" (I) g "

" 0 ·
·3' I m I h A PB In t (I)

u" e 40 38 * 34 32 :% id*

1%3 FEB a (Sc0 ELP!5 m «05° ?371

~kidg#%""
SAD 186447 by Patientia '83 Feb 19 +05°2371 by Elpis 1983 Feb 21

1?C.j-','-"Z)
It)I'':'\]':),)',,'",,'"!.,,)

Ei .«,-. ,.1?$,, 1983 2 21 (SB) EL-PIS BD "05"2371

DIAPETER !65 KM = 0:']2

,A

yA""' g'"
+00° 311 by Antigone 1983 Feb 27

P

u "m

,,' /)',j,7.

yjj;j"' .j" "
SAD 162050 by Davida 1983 Feb 28

55" 7 m""" J'""" """ ¢i _ii ' £
< r" \ \

j , " ' "" " "
R

'If H "P
j

45 — " N

PP ~
/ H j j W

W"'I' g" Y3" IU " " · " ·
P \ Wi ^

m N W "

i "";" ' ,<><
· ·3"1 35 -- . ·\ . ^r <_

U '-O Z\A i " " '
j? Kcj" "" . ',, ", - '" ·, , , _ !u

" """ qV ,
~<Q"0 , """

g "
, ,,

"

\Qij,: U \Y
G I

lj '
-RKJ' -120 -ItO -100 -% -BD"

LONGITLOE

EFFEPERIS SOURCE - FEFKET77



(

m
G

)
G

:
-(

—
-I

3
·
"

8 (.L
)

m
.b

U
R

U
l

L
l)

Z
£

a
G)

CJ
L-n

"
C

J
—

A
8

I
!J

i
,j
\

b
'p

I
Sj

Cj
-

cd
2

"
"

\
"

\
I

"'
A

"
_

U7
2

Z
"

"
a

m
\i

,
I

W
m

:lc
4

"
!¢

d-
...

"·
'"·'

i"
::"

u
a

%
3

"«
A,

,'
"

'I'
-3

"
«

"
I

"I
D

'
d

.I
."

,
·

.:
g

/0
·

e
9,

a
m

r"
"

CT
)

n
?

0
"

6N
'

C
O

"
2
T

T
·?

5-
E

0
,

,
,

S
C

a
h

c
c
q

'
'A

'
.

"
,

.
0

"
·"

G
E

M
IN

I
"

&
0

6

"?
·

"
B

y
".

.
·

,.
..

:-
--

--
""

U
4

-
,
.

"V
'

..
,
..
..
:-

a
"
"
':
"

W
·

·
'

..
..
..
.F

i
'

""
'"

;
0

"

·ar
-

"..
....,

r'""
"'

L.
,

e
""

'·
"".

"
.

0

.
0

0
.

,
.

'
:

-
.

~
"

V
{U

'
"

0
g

.
-

"
.

,
.

+
-

0
"

'
·'

'
:

D
A

·
P

'

,
"

"
a

'
'

'
0

m
0

e
m

—
~

>
r
"

a
8

""
g,

Y
u
ri
,

la

G
.

t
.I

I
G

X
O

X

m
·

-O
W

-
%

f

b
,
.d

,-
T

'
,

%
2

a
,

_
·

',&
k

8
-?

s
d

E
'

,
-

id
$

S
G¥

W
I

?
"

"
,

it
"

"
;

q
""

S
;,?

""
"

"""
E"

""='
"

"'
=S

\
g

8
d

"
""

"
"

""
"P

U
'"
"

"'
\"

'
q "

-
°"

"
--

--
A

h
±

3,
5_

_
_

_
-
-
}

8""

g"
""

b
i"

1
";

jj
i

1
1

1"
I

¢
if

cn =
k.

"

m
"

"
."

,
k,

:
§

Z
_

,--
"

-"'
:S

:
)
)
)
"
)
)
)
)
)
"
"

..
S

"
"

2 bl

Th
e

s
m

a
ll-

s
c
a
le

G
em

in
i

-
C

an
ce

r
c
h
a
rt

s
co

ve
ri
n

g
th

e
p
e
ri
o
d

19
83

S
ta

r
A

=
L

67
97

33
19

83
Fe

b
2

S
ta

r
B

=
L

67
97

36
19

83
Fe

b
8

S
ta

r
C

=
L

67
97

37
19

83
Fe

b
9

S
ta

r
D

=
L

67
97

40
19

83
Fe

b
13

c
h
a
rt

g
iv

e
s

th
e

o
u

tl
in

e
s

o
f

th
e

la
rg

e
-s

c
a

le
(5

2
)

E
ur

op
a

fi
n

d
e

r
Ja

n
31

th
ro

u
g
h

Fe
b

14
on

o
n
e
,

an
d

M
ar

17
th

ro
u
g
h

20
on

th
e

o
th

e
r.

(5
2

)
EU

RO
PA

-
L

67
97

58

+
2

1°
:,C

!
:

'
,

0
e©

Cl
,

Q
°

,N
'

'
Q

,
"

Q
%

G)
0
"

3
"

3
"

%
0

O
D

0
0

0

0
0

8
0

0
3

9
S

0
°

0
D

0
0

C
2

Q
%

0
0

0
©

"
:
,
:
n
:
t

0
%

°
0
::
9

%
%

0
:

0
0

,
,
°
:

Q)
,

0
(I)

"
0

cP
°

G)
O

0
D

O
"

(2
°0

e
8

0
0

9
3

0
0

.
O

©
a

0

c
f

&

0

:

D

0
©

0
Q

:

d

c'
0

a
,a

P
'"
i;

Q
%

0
O

e
P

o
0

0
"

D
0

cP
0

u
e

0
0

0

+
2
0

2
8

0
°

m
"

0
'°

0¢
S

?
85

,"
E

)
Q

E)
°
0

"(
I)

(I
)

0
°

J
'

Q
0

;O
¢
?

0
0

Q
°

0
.

3
—

°
©

0
·

Q
0

8!
0

0
0

6
0

0
Q

D
0

D
8

0
0

0
0

©
0

0
7

%
0

D
0

0
D

0
"

%
0

Q
0

0
O

0

D
0

Cl
)

0
0

0
0

0
D

0
0

5
0

¢2
0

0
0

g
8

D
O

0
E

3°
0

0
Q

'
;C

0
0

B

"

"F
E

B
:
°

°
°

0
0

%
(3

(I)
%

Q
°

0(
JJ

8
°
:
a

»
0

g
%

:
"

i
"

0
0

0
0

0

%
%

Q
jt
©

d
0

0
°

0
0

D
0

%
0

C)
0

0
Q

Q
G)

+
1

9
°

"
m

I
1

I
(I)"

m°
e'

F
ro

m
°1

°

+
2

3
°

B
U

1·

.
0
.

j
O

,,
%

"
0

'b
D

"
C

l
O

,
e

"

.
·

°
3

&
D

,
3

O
O

D
O

.
·

g

·
°&

O
..

0
0

D
"

?
O

A
"

·
"

"
.

"
a
"

b
.Q

m
0

P
"

o
n

O
P

O

0
Q

O
>

0
"

0
O

0
"

Q
b

O
D

8
%

,
"q

O
o&

D

°:
q
:

»:
%

%
©

":
°

8
,

Q
C

)
0

,

:
·A

%
,¶

0
,0

·:
%

9
"

0
j
b

0
0

0
0

,

+
2

2
S

°
°

D
u'

·'s
;

C9
%

,,
,

,
8

0
D

0
0

0

0
e

19
&

'f
p

"
0

O
O

D
%

OQ
%

"g
,

O
°
',

%
,0

,0
,

,
?

e

Q
D

D
'b

8
0
O

;
D

0
,

,

0
O

,3
0

O
O

0
'3

0
0

D
%

D
0

0
o
e

%
D

0
%

D

"
°Q

°
i
,

,,
°

:%
:°

;
Z

8
,q
:
:
"
°
°
:
;
J
:

+
2

1
°

°
I

I
%

©
I0

m

5
0
"

48
46

44
7
'

42
"

T
8

'
0"

58
56

54
52

7
'

50
"'

19
83

3
19

52
±



42 .

1983 2 5 (45) EUGENJ A SAD !EO906

DIAPETER 25tj KM = O:'! 1

r

.

55 Q
r' U N,n" ,

:-c,;yp--~
"~

45 -" , ' ' N' . , """""~)'ty
" : . . a ' ""~ ' " rS>,

I " \ """"" -- ,, \ "
,_ I # 2 ~ " "'\"">, \' K " N \ "" t ·.j%"—~.y

:1' "O '>"'>-2 "~-Q"%

35 ' 7t" S, , ;;y"-: 'a ©

. \ ~8'94 ""!&?'~ \ \" "
S m;-.,.., \%, ~~\>a, 0 ·

R

. \jO, """·-1> "E" \b,s\ t

,,. °·'S " ,>""7~r'"-k..~ ,\ ,'a-Bil)" -80 -70 -aj -SO"

"!3" dj
3 R

· 3" 0

_ S" " "

L
A
T
I
r
0

U
D
E

·12 - " " 3 (I) .
O , " " / "" " 2 "

.
W 0 0 » ^

0
9* " 0 I 0

(I)' ·11 - " O " · . ," 2 , ; "mb«,q

C)5 · m ' ' ©
D 0 " O

.
C!)6 " . 0. ·

0 C¶

CI) 7 \3 " 0
?OS "IQ 2 . ,9 , ,

pO
0

0 g . ·,

· to 0 " " e ·0

n
·9' t I IE f f ·' I

to" 8 6 4 2 to" sb s6

19kj ra 3 (ib) fq4t(mq AGK3 Nil"

LONGITUDE ·2T
03 O O

epfeperis source - kERm77 D "

0 " (I)e
^e26 . 0 0, . C)

0 "

" 0, 4
· 'Iq . · "

"Q, , "M
O

0

· Q · h
0

P . P 0 0
0 a 0 0

D Tom . ·" D " .' 1· : · " " :
D

- . K
·25 - · ,~m ' a · · "

d e " ry " " - 0 0

b. ~ : a".. ' "'Cl qZ' " ~ 'A" "
, . " rj ^ 00 W

. cl" ·. ,¢'?¢'jo "28 , .
a"2' :5, . 0 . · 07 .

r

Ulr g 0 O 0
0 § 0¶

e e

.,, - ,' , ., " , ," ", ·:, I G,"": "
36" 34 :R D 28 26 2' 22 dzo" $bm" 0

1983 & 19 cm D[[P€ SRO C ·

: i 1I ' '" :"::

" t·"+ I " ., · . Rllux
oL D? ,

b ; q

r : 00

0

DV 0.

" . : " ' '0je
O

t " 0

·1 4 0 , . ,.
;p

% ,0 I . ,
y , t

" 0µ " ? , 1"'¢"""
0 0 . i I.. ,e"""

0 · D,. Aµ'" . 0·

.

d-'µ'"" Gu

ijlj;^"J' fANcER i : GEMINI

I
11?0"

b

r>
I '

\S: "" . \ 4

. q ,. _ izz , 'jr " i - ' ' k

,,1µA7tb§' ,'E ', ' ', , '·
"' '"NLS:" :%7>TTi ,' '

i.
"t1 ' r^= ' "I i I ',

' I
\ ' ,'

JJ,m ' ,' \ 1'1 1/

/

. n r ' \ L~ -~~ \^ ' 'I ' ,' 'I , "\ , ", , ' " .:i~j ,/ ,, ) ..· , '

"' ~\\ \ ' I =' ~"1' 2 :,:' ' 'f ,' /

--;jji""""

-2164352 by Uranus-R 1983 Mar 3

r" \—) \1 K _ . ,.· ; "

" 0
Q " "- 0'r"" -"7"""-:· " "

.-IB" , , · , I I ,
0 i0 · . 0 / I i 0 ,

" ' " " " " """ + ( I i 0 i0 0 0 e ,
0 i " ' m—

r0 " d \ 0 p

·e O " \ /
" " \ " '" ' "0

-I' - ° "" " " ' I.-J," , "L.m- T) "· 3 OQrm .;" O6 " ¥ \ . Q' \ " " '~-—_~f-..6.. ·
" " 6 ) ,' 0 0 0 0

, W, . t :" " ° C , · - . -0 ¶p "e I or · t \ : « '~
= " i : 0" 6 , : 0 "'%

. € " t I -7 ' I Y · I " "·0 " b" · /" . " ' " le- Tj . Of SERPENS CAUOA 0
"18 " 6. " · "i " EvG£0UA q I I M( Uv , ,' " " " " 40'%r

% 6 % 0 .4 , C 4 ¶ S e I ' : b L j 0 " W

" -' ' . i '"\· L"' · g 1> OPHIVCKUS '
" ° " , ' , , \,: . . "6 , """" 'US. 6 ,

" " · O · · ' · "X, ' ") 7. " :Zq. d~ . "
-19 - , , ,j,j.'; " , , ",4>., yo ^^ a.:" '.. " d:""

·.iZ'j . i r{ a"' ·'7>« --' .- .·>- """--4.. A
0""n 23 O \ "- -:·\, ^ ,~, ,t, I.." , '. P-. '""-V-: " · ·

4 ' "7" " " ;m : " '. : ^'"" "I: '- %µ7' " ' - \ e" ' ·,, °, · ,"' , · ." ·""". t. .' t '- ·
.at IP m :', , ., cO ..,' ,:, -' " C>'" "
idtr % $5 54 a h 48 48 i:tu" .0 4, ( ·. .' ' '-. · 4. /' 1.':"+ 0{- : : .., q

im FEB 5 (GS) R , ar. ': ,, L<f ,;\\: ":'" C k—""oo"· ':-"#2 \.- "" , , , ',.y ,/ I i ,R'.c- / ·.:3.·~ X .-.

I 00"2" I

, * "" · . 01, . f,0, , · . ·
P 0

I" "cl " ' ° ' ·0

dp . 4 , .
, 0

e
.I ~ D ' . g t C) " " .. , ,

0 b
.

· D · 0 O 0 V" " " · O 0 PISCES
0 n

.0 0 · 0

0
O 0 · " · D

0 _ O O
0 0 0

O Q e ° O S CETUS · .
° " · U 0l^ 4"' ,

,¶ 8 · " , · · .
" , 0 a 0 e 0 O 10 . D

n e e ,a0·
0-I - Q J , ,

° " D , . . Q 0 A

" :' % O "° ° "
··a " · ' ·m + '0

O O 0 % 0 om
2" CL jo I Q I I I I t 0 +
"to" sb 56 54 r so 48 48 Fu" © · - , ,

10K3 FEB ?7 (GIB MTI= m ©0 311 " "· Q"mU · "

, r:)j|-).jj:\7-.

' M, ',ji '\i r·'"""S^\- ^#:.'
'\,"fi^j 'I "Jp Ya7

JJt ,,:,j'
tiP"" "' Z'" ' ' "m 'I '"ji ?

I))'),t)//"j H

.-~jja-0.·

SAD 110445 by Undina 1983 Mar 6
7

P
L

:
i
S
5
i

?
i

r
t

S



W 43

jIi/'))
+03"2001 by Meliboea 1983 Mar 6

"f"':j{f SJJf
"j:, ZE·,-e I'. ' ," " .k' " 1 " 17 ,', , ' ,,'

' == I

" >"T= !"' 1"7" /
,

', I , ," /
f~- ¢'i.;r

H, , W

SAD 185773 by Merapi 1983 Mar 7

.m3 3 B (334) MCAGO SAD 16!056

1)!A?ETER ISE1 KM - o:°cr7

"m

, Lb". \

"S"

\
g . b'" ' C'

jO ., , Q e' \
\

" " E7': "":' "\ ':", p3 '
L " ^J · \ " \ . \
A V "8/ " I

# / \ +
, \ \I ,, _ 'O*· " , ,

. [U \ \ \ Ilk)
P

?
_

Q > N \
. \a ./ \ " \ " \"4 µ5) ,

\, N \ , \ \ '
0 J' 'JJ °4 n"^Q, t'; ",; '," \ '1 1\ i

'"' \% \r a g N \ \ I
+ \ Ub \ \ \

"e/ \ ' \ I '

\ \ I
ZS I I I I \1 I
-20" mo 0 !0 aj 30 40 SO"

LONGITUDE

EPFEFERIS 50LRCE = EPP 1983

1983 2 27 (129) ANTIGONE ED '1JO" 3!1

d 1AriETER i 13 k?1 = CCU

' 70" V . i.

' 3 N C

.2 N
% /

aj — Qn " " ·

g @V D G Q
H

L ,

A Z ' \ S
T " /

: "_ 22 ' ·'A
' / cP

U qC
r"' _ S'" ' "E

V)
/ '

5 CJ,

,0
C .5 S ' "

0I, Q" F /

C ·6 I , ,

'K , 0

' I

:J

mi n jj';Sj s I I j;
-JO' 0 ID aj 3cf

LQNGITLOE

· EPFEFERIS source = Erl' 1980

1983 3 !1 (IB) FCRTLNA SAD 93315

DIAPETER 226 KM = 0:'!3

" " '::t- " "

g p" _ " "

Mb n t
/ ~I/ i

% 0.6 N ,

"- .' " D '; C' _ _ "~
g N " Q ,

7" ,

i V/ ,

4

rL . 0. I
A 3 / I
T
{ " "SJ:,, "' ' " ' " "

,- " " "
H' "' 8( I"

.
/ r

r I
40 0.6 S ~f;j·

/ ' ·

X 0

" ,:'O ,' " ' " d
/

:rf i i i I i I a
mo" 0 ID aj 30 QO SO"

LONGITUDE

EPFEPERIS SOURCE - EPP 1981



44
e

n7"T"
" S'"" 4 —

' i " I ' , "

" di" :,
'I '

C\ (

%

SAD 161056 by Chicago 1983 Mar 8

,,",'Jl
,,),1 "'

SAD 93315 by Fortuna 1983 Mar 11

~

""a \\r - :. m:_ . \ ~" "' r" " '"'
' , .p 35 t — . ., I

_~ "' I ' S
" I j;

\ \ '
\ ? i ",'

/
I I /'

I I I

\ \ ' '

\ ', ' '

'"= i=µzz' "

SAD 156569 by Aeneas 1983 Mar 17

"C )j:i:i\,!,?x-
J))))))).""":

m"iEZ:"""
L 679758 by Europa 1983 Mar 19

: ·
, ,

0jr 0{ D C .
0 0 0"IS" J ~ " '

" 0 " a " 05i "· " , , ' : 06
P P

' ·"°: e " " """""""""-I---.:. '"~~ . " ,

G O D ' : ' .

"~..~~ ' 0¢ . ·
"17 - · " """""- 053 "

r0br0 3 '
.. . ° 8 " "

. . I , ·93315 7""~..4 D !9 n F Q i . ""-b.....

·16 ® , O »h ? 'W"UN,q3 I , " " ·
, , e0 · 0 0

D O " " 0 i W . .C7 .
" , 0 ' '" , . ' i , "

D e D , I . · , "
·1S - . D 0 · .¶

i

- 0 ,

. " cm ' i ' ,
$ C-u o "0 · .

_0 D p

3 , d Itaurvc
I aries . 0,

jC" o i i i ¶ " i m i i ' ' ' ' Dv" a" 12 iq g b 4 2 To" Z'sa" 0( . . 'r"' ' '

1%3 pm 11 09 Famma s® mis " d , · da "
P

-14

. . .(!)8 . . "
0

C P P

r
0-IS — · ' e

g - . ob e
0

,Dc 0 «

. $cxtan3" ' cirater . '"""'""

e · X . I ° HYDRA
0 .

0 0
0 p

· , 0
0

. 06

8 r 00

0

-IB - '" , > lS6'C9 , .
04
(!)5 NCµBS . +.0 .
35 , · " 0\ "V

0 0
, e

0 1 "17 , ,0 ,
, ,0 b 0 r 0

C

· 6 ' '
6 0

0 p

. g , .
e

-IB I ' I t ' ' ' ' '
e is IB 14 12 IB 8 6 114 ' '

11¥33 NR 17 (UR) REJERS SEU · · . DB

!%3 3 !7 (!172) AE!€AS SAD

DlArETER !31 km - o:bq

70"

©fj . . ' =AU8 \ ·
S' pS?, pj-1" " ' % T //
g , IB. . . CJ ,

g -" ,' '9 &
, I

55 Q, \ . _L 1/ "tQ " ° I /

L \ I' " I
,

/
A O · .
T ^ 'I S I 'I

\ F i I' 3:"" ',_ , ' , . (: 45 S ", m I '

E %S

I X I
I r /

Q " "

Q , , /

" " S I \ I , F I

\ I I,1 I " T °= r <1 /'5 ' Qs,
d \ dl 'ii/ /'\Q;'s /'

\ j1\',,

,
\ y i 'R /

::ka" , '"'\ 7\ """ Y""\ ' g,' "
,5· I "' ·. "\(: \Y "', ,'i\ I", ,/ O I I

-20 -IQ 0 to 20 30 40 SO

LONG: REE

ER-£"ER!S SOURCE - rERGET78


	From the Publisher
	IOTA News
	Selection of Asteroids for Occultation Searches
	Asteroidal Occultations of Uncatalogued Stars during 1983
	1978 Total Occultation Tally
	Occultations during the Lunar Eclipse of 1982 December 30
	Erroneous Star Positions from Occultations
	Some Hints for Timing Occultations
	Weather and Occultations during the Lunar Eclipse of 1982 July 6
	Experiences with the Eye-and-Ear Method
	Asteroidal Occultation Finder Charts and Regional Maps for Southern Hemisphere Observers
	December Lunar Eclipse Drakness and Contacts
	Planetary Occultations during 1983

