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The U. S. Navcl Observatory Eclipse Circulars

Since 1949, the U. S. Naval Observatory has prepared issues of its Circular series
containing detailed information for observing most total solar eclipses and some annular
solar eclipses. This is a service to the international scientific community, based on
agreements with Commissions and Working Groups of the International Astronomical
Union.

As a regular publication of the U S Navil Observatory, dismibution is made o
institutions with which the Observatory has exchange agreements or other obligation. No
other subscription service is maintained. Users must make a new written request for each
eclipse Circular prior to the event. There is no charge for a single copy. Please address
requests to:

Eclipse Circulars
U. S. Naval Observatory
Washington, DC 20392-5100

It is permissible to reproduce any portion of this Circular, except for any material noted
as having been published elsewhere or prepared by someone who is not a staff member of the
U. S. Naval Observatory. It is requested that when any information herein is used for any
purpose, that an appropriate acknowledgement of the source be made.
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4 CENTRAL SOLAR ECLIPSES OF 1392

GENERAL INFORMATION

By coincidence, the two central solar eclipses of 1992 share
a similar characteristic: both central paths will pass almost
entirely over w.icr, evzept for a very small portion at one end
which will pass over land and include a major city. The first of
these eclipses, an annular eclipse of the Sun, will occur on
Saturday, 4 January 1992 and Sunday, 5 January 1992, Tt will be
preceded by an associated partial lunar eclipse on 21 December
1991. The central path of this annular eclipse will include a
number of small islands in the Pacific (cean and end over the
Los Angeics, California metropolitan arca. At maximum over
the central Pacific Ocean, approximately 84.4% of the Sun's
disk will be obscured. The maximum duration of annularity will
be about 11m 36s. Because the track will crose the Internationd
Date Line, by local times the eclipse will occur on the moming
of § January atthe beginning of the path and occuron the evening
of 4 January at the end of the path. Thie 2clipse belongs to saros
series number 141, The last preceding eclipse in this series was
the annular solar eclipse of 24 December 1973; the next eclipse
in the series will be the annular solar eclipse of 15 January 2010.

The second central solar eclipse of 1992, a twtal eciipse, .
p P

will occur on Tuesday, 30 June. It will be preceded by an
associated partial lunar eclince on 15 June. The central path of
wiis eclipse will originaie near the mouth of the La PlataRiveron
the eastern South American coast, and will passover a very small
portion of ceastal Uruguay and Brazil before entering the South
Adantic Ocean. The capital city of Uruguay, Montevideo, will
lie within the central path. The maximum durationof totality, ap-
proximately Sm 26s, will occur at a point in the central South
Atantic Ocean. This eclipse belongs W saros series number 146,
The last preceding eclipse in this series was the total solar eclipse
of 20 June 1974; the next eclipse in the scries will be the total
solar eclipse of 11 July 2010.

Prior to the annular solar eclipse of 4-5 Januann 1992 a
total solar echipse will occur on 11 July 1991 c.er Hawaill
Mexico, Central America, and South America. A partial eclipse
of the Sun, visible over extreme castern Asia, Jupan, southwest-
ern Alaska, and the Pacific Oceun, wiil occur on 23-24 Decem-
ber 1992,

PATHAND VIS:BILITY

Inexperienced nbservers are cautioned to observe only
by use of projected images, ar { not to use any method
which would cause them to look directly at the Sun.

ANNULAR SOLAR ECLIPSE OF 3-8 JANUARY. At
approximaicly 2Th Tom UT on 4 January 1992 the center of the
umbra of the Moon’s shadow will touch the Earth at sunnise at a
pointin the Pacific Ocean castof the Phinppine Ifunds. Az this
time, the annudar phase will Tasccabout 7m Diss Invally, the path
wan head sol Jobovicer owinhe atamonorthwand e
equatorial reion near Yo Tnterasional Date Line. During 1
preenge o n otk Daeafic (v 0 0 (G Tt w e
number of small isfands. Yap I+land and Ulubn Awtl in the
Caroline Istand group wall Tie within the path, as will the slinds
of Arorae, Nikunau, Beru, Tamana, Onontoa, Tabitcuea, Nonout,

Kuria, and Aranuha in the Gither. Island group . The madimum

duration of annularity, approximately 11m 365, will occur at
about 22h 56m UT (4 January) in the equatorial regions of the
Pacific Ocean. At this time, approximately 84.4% of the Sun's
disk will be obscured and the path will be about 339 km wide.
The central path then will head for the Pacific coast of the
southern United States. It will pass over San Nicelzs, San
Clemente, Santa Barbara, and Santa Catalina lsiands before the
center line leaves the Earth at sunset at Oh S3m UT (£ Jonuary)
at a point just offshore between Los Angeles end San Diego,
California. The northern limit of the cental path wiilend over
land, just north of Los Angeles. Neglecung the effecis of
atmospheric refraction, maximum eclipse will occur at sunsat
along a curve that runs roughly northwest w southeast through
central Los Angeles. On land west of tus curve, maximium
eclipse will occur just before sunset, but the seiting Sun wiil be
extremely close to the herizon. Due to the elliptical shape of the
Moon’s shadow, locations just cast of this curve (including San
Diego) will witness second contact, but sunset (ignoring refrac-
tion) will oceur before maxirnum echipse.

Partial phases of the eclipse, of magnitude decreasing with
the distance fron, the path of the central phase, will be visible
over Jupan, Indonesia, northern Austraha, Hawail, wesiern North
America, and most of the Pacific Ocean.

TOTALSOLAR ECLIPSE OF 30 JUNE. T 'hc center of
the umbra of the Moon’s shadow will wouch the Earth at sunrize
at a powni along the eastern coast of South America near the
mouth of the La Plata River at approximately 11Th 02m UT. At
this time, totality will last approximately 2m 58s. The cenural
path will head northeastward where it will make its only lundfall
over avery small portionof Unuguay and anevensmaltler portion
of Brasil. Only the nortiern haif of the path will pass over land,
as the center hine and southem himit will lie just offshore. In
Uruguay, the cities of Montevideo and Minas will hie close wo the
northern limit. Maldonado, San Carlos, and Recha will hie just
W the northof the center Eine. [n Brazil, dhe town of Sunta Viera
do Palinar will he near the northern himitc As seen from all of
these locations, maximum echipse will oceur very seon aller
sunrise with the Sun very close w the herizon throughout the
total phase of the eclipse. Atier leaving Brasil, the contral path
will continue northeastward over L}u South Atdantic Ocean.
Approximately midway between South Amenca and Afrca the
path will take a turn o the southeast, passing fust o the westof
the southern upof »\‘m a0 Thecenter ine willicave the Eath
sunset at 13h 19m U7 et a point over open water mdway
belween the soutern Gp ob Afncs and Anvarcica,

Parud phasesof tio echpse, of magnitade decrea:

the distance from the path of the central phase, wal he vl
strat South Asrenca, southwesierny Afnca dnd the Seadh
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below). No maps are provided for the path of the 4-5 January
eclipse through the Pacific Ocean islands; however, for observ-
ers interested in plouing this path themselves, coordinates are
provided in the table, Surface Path of the Annular Phase Over
Land. Continuing a change made in Circular 173, the tables
giving the central path as a function of longitude at flying
altitudes have been replaced by tables providing the path of the
centralline atflying altitudes as a function of time. Norefraction
c~rrections have been applied in the tables of local circum-
siances for geographic Iacations. Alllocations are assumed to be
on the surface of the reference ellipsoid, except for the observa-
tories, whose heights were included in the calculations (~e:
Local Circumstances below). No sky diagrams or imb correc-
tondiagrams are provided for the 4-5 January (annular) eclipse.

PARAMETERS AND CORRECTIONS

The predictions in this Circular are derived from the solar
and lunar data contained in the DE200/LE200 cphemeris devel-
oped jointly by the Jet Propulsion Laboratory and the U. S Naval
Obrervatory for use in the Astronomical Almanac for 1984 and
after. In order to best take into account the rough limb of the
Moon, the value of k=0.2725076 for the ratio of the radius of the
lunar profile to the Earth’s radius is used throughout the calcu-
lations  The International Aswonomical Union (IAU) adopted
the new value for k in August 1982. Along with that value,
corrections have been applied o both lunar latitude and longi-
tude to help account for the difference between the center of
figure and the center of motion (see Flements of the Eclipse
elsewhere in this Circular). Ttis expected that the observer will
then make the final imb corrections, as described elsewhere in
this Circular. Asusual, allime arguments arein Universal Time
(UT), using the best value of AT [the difference between Terres-
trial Dynaniical Time (TDT) and UT] available at the time of
preparation (see Elements of the Eclipse). The convention of
longitude positive east is used throughout this Circular.

DETAILED PATII MAPS

The detatled maps provided in this Circular are presented
on portions of the Defense Mapping Agency’s Operational
Navigation Charts (ONC), scale 1:1,000,000, Lambert Confor-
mal Conic Projection. Allof the maps have beenreduced to S0%
of original size, enlarging the scale from 15.78 miles/inch o
31.56 miles/inch. For an explanation of the maps, see Estimal-
ing Second and Third Conlacts heiow.

LOCAT CIRCUMSTANCES

DEFINITIONS. First and Jourth contacts are, respee
uvely. the begiening and the enid of the partial phase. Second and
third contacts are, respectively, the begmning and end of the
central phase, bt occurs acthe given locaton. Duration is the
Dot leaders
indicate that a phmcmenon occurs below the horizon for a given
location.

time interval between secoad and third contacts.

The position angle of apoint of contecton the solar limb s
measured castward (counterclockwise) arcund the solar timb, P

is the position angle measured from the north point on the limb;
V is the position angle measured from the vertex point. Thenorth
point lies on the great circle arc drawn from the north celestial
pole W the center of the solar disk; the vertex point lies on the
great circle arc drawn {rom the zenith to the center of the solar
disk. If the angle is listed as negative, aid 360°.

The azimwth of the Sun is measured along the horizon
clockwise from the north point eastward to the foot of the great
circle arc drawn from the zenith through the center of the solar
disk down to the horizon. If it is listed as ncgative, either add
360° o¢ measure westward from north.

The magnitude of the eclipse is the fraction of the apparent
diameter of the solar disk covered by the Moon at the time of
greatest phase, expressed in units of the solar diameter.

Degree of obscuration is the tracton {per cent) of the area
of the apparent solar disk obscured by the Moon at maximum
eclipse.

TABLES. Ir additionto th table vfiocal circumstances on
the center line, a table of accurate local circumstances for a hist
of selected geographic locations is provided for each cclipse.
Thelocations were chosen for their positionnear the central path,
general geographic distribution, and size of population. Coordi-
nates were taken from The Times Atlas or read from the detailed
maps in this Circular. All coordinates are approximate and
assumed to be on the surface of the reference ellipsoid, except for
the tabulated observatories, whose coordinates (including height)
were oblained from the Astronomical Almanac's observatory
list. The printed circumstances correspond to the printed coor-
dinates, in case there should be an error in identification or
coordinates. It is often difficult in preparing maps and local
circumstances to ascertain the correct name and spelling for a
given location. Vaerefore, the information presented here is for
location purposesonly, itis not authoritative. and does not imply
recognition of the status of any area by the United States
Government. The tabulated local circumstances are not cor-
rected for refraction. For the user who wishes to caleulate local
circumstances, the elements of conjunction, general circum-
stances, and Besselian Elements for UT arguments are provided.
The Besselian Elements are given as usual in wabular form, and
also in polynomal form. Precepts for the calculations of local
circumstances can be found in the Explanation of the American
Fphemeris ano Nauiical Abnanac for 1980 or earlier years.

ESTIMATING FIRST AND FOURTH CONTACTS.
Beginning and end of the partial phase, or first and last contacts,
can be estimated using the one-page overali map of cach eclipse
reproduced in this Circular from the Astronaiical Almanac.
The dashed hines show the surface outline of the Moon’s penum-
bra at a time interval of 30 minutes. The short dushes show the
leading edge, the long dashes show the trailing edge. First
contactoccurs when the Jea ting edge passesover the location in
guestion, fast conta ! occwrs when the rading edge passes,
Duranion is the time difference between contacts. The Lme
hallway between s the middle of the ectipse. Thais 1s near e
ume of mavimem eclipse, but not necessanly dentical. At g
given locanon, one nced only estimaie the micrmediate position

of the penumbra’s edge between the Gwrting and ending Lires on
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either side and thus the time of the contact. For observers within
the elcngated “teardrop” curves to the extreme east and west,
part of the eclipse occurs below the horizon.

ESTIMATING SECOND AND THIRD CONTACTS.
Low precision times of second and third contacts in the central
path can also be estimated. The central paths over land for each
eclipse are shown on a series of detailed maps in this Circular.
On the maps, the heavy solid lines mark the northern and
=outhern limits of the predicted path. Each dashed line repre-
sents the projection of the diameter of the umbra, joining the
northemn and southern limits and central point for the indicated
inswant, at which all points on the dashed line experience maxi-
mum eclipse. Elsewhere in the Circular are tables of local
circumstances for points on the central line. Use the maps and
tables as follows: Find on the maps the location ir the path for
which you want local circumstances. From the one-minute cross
lines on either side, estimate or measure the time ¢, when the
projected axis line of the umbra will pass over the point. Tum to
the table of Local Circumstances for Points on the Central Line
for the eclipse of interest. Find where the time ¢, fits into the first
column on each page. Using the appropriale fraction of the time
interval, read across both pages and interpolate the times of
second and third contacts, the duration (D), and the width of the
path (a). Make a note of the angles P and V for each contact (for
use as described in the next section), and also the altitude (a) and
the azimuth (A) of the Sun at maximum eclipse. Turn back to the
map. If you mark the cross lines for the second and third contact
times, you can see the breadth of the projected shadow. Now
draw aline through the observing point perpendicular to the path.
Estimate or mcasuze how far the point is from the center of the
path and call this quantity b (a and b must be in the same units).
Next compute the approximate duration (T) for the selected

location by:
T=DV1 - (2b/a)*

Then, the time of second contact is aporoximately £,— /2, third
contact £, + T/2.

ESTIMATING POSITION ANGLES. Lunar limb pro-
files for these eclipses are provided elsewhere in this Circular.
Forlocations in the central path, the predicted times and position
angles of contacts are based on the Moon's mean limb (the
smooth circle in the limb profile diagrams). Correction for limb
irregularities is discussed in the text accompanying the 30 June
profile. In working with this construction, remember that the
position angles are given for the solar disk, which is observable,
but corrections are based on features on the lunar disk, shown in
the diagram. The two nearly coincide between second and third
contacts, so it is adequate to plot angles pertaining to the Sun on
the lunar diagram. However, this is not the case for first and
fourth contacts. Youmay find it convenient to use a transparent
overlay with a circle of radius three inches.

For each second or third contact o be sketched for a
location given in a table, take from the table the time of contact
(t). the angles P and V, and the altitude (a) and the azimuth (A)
of the Sun at maximum eclipse, as described above. Convert the
time of contact to hours and decimals. The topocentric position
angle of the lunar axis (C) is a function of time, the position of

the Moon and the Sun. and the Jocaticz < £ the observer. For these
eclipses, compute C from the following equations. For the 4-5
January annular eclipse:

C=0°50-0°21¢ +0°42cos asin (P-V).
In this equation, if £, occurs on 5 January, then #, = t_+ 24 hours.
For the 30 June total eclipse:

€ =359°.08 +0°.26 1 — 0°43 cos asin (P - V).

On the diagram, N marks lunar north. Using the four
direction tick marks, find the center of the circle. Draw a line
from the center through N. Next measure the angle C westward
(clockwise) from N. Mark the point on the mean limb and draw
aline from the center through it. This points to the Earth’s north
celestial pole. From this line, measure back the angle P eastward
(counterclockwise) to find the point of contact on the mean limb.
Draw aline from the center out through that point. Finally, from
that line, measure through the angle V westward (clockwise).
Draw a line from the center through this point. This line points
to the observer’s zenith. Now you can visualize events as
follows: Facing in the direction of the Sun’s azimuth (A),
measured in degrees positively from the north point of the
horizon around clockwise to the east, hold the diagram up at
arm'’s length at the altitude (a) of the Sun at maximum eclipse,
and turn it so that the line pointing to the zenith points straight up.
The line to the north point of the disk will point to celestial north
for the observing site, and the point of contact at the limb will be
at its correct apparent orientation.

To get position angles for locations not listed in the tables,
follow the directions given above for estimating second and third
contacts, and plot the points of second and third contacts for the
interpolated (P,V) on the center line. Draw aline connecting the
two contacts on the mean limb. It should pass through the center
of the disk in approximately an east/west direction. In order to
transfer this line of motion to a parallel one for a point off the
center line, draw or construct a perpendicular diameier, which
runs approximately north/south. Taking (2b/a) from the calcu-
lation of duration, measure off (2b/a) x radius from the center of
the circle along the north/south diameter in the same direction as
the observing site is from the center line. Mark the poin! on the
diameter, and draw or construct perpendicular to it, another line
parallel to the line through the central line contact points. This
new line will intersect the mean limb at approximately the points
of contact. The western point is for second contact, the eastern
is for third contact. This construction is not as uccurate as a full
calculation, but adequate for ficld estimates.

OBSERVATIONS

Precise observations of the second and third contact times,
at any part of the path, but especially the northern and southern
limits, are needed and requested. Since precisc coordinates of
the observer must be determined, reports of such imings should
indicate location information, such as nearest scttlement, roads
to the site, distance to nearby landmarks or identifiable buildings
and the nearest road intersection, distance from the center of the
road, etc. The method of timing also should be described.
Precision requirements are to within 0.5 second of time and 50

P
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fect in location. Please send reports to:
Orbital Mechanics Department
U. §. Naval Observatory
Washington, DC 20392-5100 USA

Inexperienced observers are cautioned to observe only
by use of projected images, and not to use any method
which would cause them to look directly at the Sun.

Information on photography, direct viewing, and projec-
tion methods may be found in the following publications:

“Safe Solar Filters,” by B. Ralph Chou, Sky & Telescope,
August 1981, p. 119,

“Observing the Sun in Safety,” by J. C. D. Marsh, J. Brit.
Astron. Assoc., 1982, 92, 6, p. 237.

Astrophotography Basics, Kodak Customer Service Pam-
phlet P-150, 1988.

A Complete Manual of Amateur Astronomy, by P. Clay
Sherrod, Prentice-Hall, 1981.

Eclipse, by Bryan Brewer, 1979.

Observe: Eclipses, by R. Sweetsir and M. Reynolds, Astro-
nomical League, 1979,
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WEATHER PROSPECTS

Jay Anderson
Prairie Weather Centre
900-266 Graham Ave
Winnipeg, MB CANADA R3C 5V4

ANNULAR: 4-5 JANUARY 1992

The first eclipse of 1992 begins in aquatorial regions of the
western Pacific and arcs southward 1o spend a brief moment in
the southern hemisphere before tuming toward the North Ameri-
can coast. For the first half of its journey the weather is tropical-
generous amounts of convective cloud, warm temperatures, and
frequentrainfalls. It ends in the sub-tropical winter of California,
where drier skies promise the best viewing prospects of the
setting Sun.

Figure 1 shows the mean monthly cloud cover along the
eclipse track as determined by researchers at the University of
Leningrad and the Soviet Hydrometeorlogical Research Insti-
tute. The cloud cover statistics were extracted from U.S. and
Soviet satellite images between 1971 and 1980, and compiled in
5° latitude by 10° longitude bins. While the resolution of the data
is not capable of showing fine scale details of the world’s cloud
cover, it provides an excellent description of the larger features,
particularly over the oceans.

The eclipse track crosses the Intertropical Convergence
Zone (ITCZ) onits southward leg and again as it turns back to the
north. The ITCZ is the region where the winds from the northern
and southern hemispheres converge, creating a region of heavy

cloud cover and frequent precipitation. At this time of year the
ITCZ over the central Pacific is weak and fragmented, with a
relatively meagre increase in associated cloudiness.

Afterleaving the ITCZ for the second time, the eclipse rack
heads across the sunnier trade wind belt past Hawaii and then
moves into the cloudiest portion of its path. The eastern Pacific
between Hawaii and California is home to an extensive area of
low level cloud and fog which is created by high levels of water
vapour trapped under the subsiding winds of the high pressure
cell which dominates these waters. Cloud-creating processes are
aided by cool ocean currents along the coast.

The cloud cover is often carried inland by winds along the
California coast, as evident in Figure 2 which shows that skies
tend to be sunniest to the east of the coastal mountains which
block the cool and moist flow off the Pacific. Urban haze also
plays a part in restricting the frequency of good visibility, so that
the best areas to watch the setting ring of sunlight will be found
on the offshore islands. In spite . all this, cloud cover in
California is the least of any of the land based parts of the
shadow’s route and there are good prospects for a view of this
sunset spectacle. Table 1 gives top marks to San Clemente
Island, which, lying slightly to the west, is also more decply
embedded in the final moments of the eclipzz’s central path.

TOTAL: 30 JUNE 1992

When it comes to access, the second eclipse of 1992 has a
distinct similarity to the first. Both occur almost completely over
water, and both have their best weather prospects on the tiny
portion which touches land. In the case of the June eclipse, it's
unfortunate that such a long event should take place mostly over
water where the cloud cover statistics are so discouraging. June
is at the height of the southern hemisphere winter, when the mid-
latitude storm track is closest to the equator, and cloud cover is
at its heaviest along the shadow’s course.

The main control on the weather patterns is the position of
the sub-tropical anticyclone which lingers over the south Atlan-
tic. At this time of year the anticyclone lies just north of the 30th
parallel of latitude and is crossed only by the most northerly
portion of the eclipse track. Although the Earth’s great high
pressure cells are normally associated with sunny skies, the
effect is mostly confined to their equatorial side, and the 1992
event remains oo far south to tap the clearest weather.

Figure 3 shows the mean cloud cover as determined by
Soviet researchers from U.S. and Soviet satellites (described in
the January eclipse discussion). The eclipse track skirts the edge
of the sunniest skies during the first half of its oceanic voyage,
and then moves into a zone of heavy cloud cover which distin-

guishes the southeastern Atlantic along the African coast. The
best prospects are at the beginning of the path, on land in
Uruguay and Brazil. Figure 4 shows the frequency of scattered
cloud at 9 a.m. along the tiny land based portion of the track.
While cloud statistics are not optimistic, the best parts are those
which are closest to the centre line and along the coast, either at
Maldonado or La Paloma. The lower frequency of sunny weather
farther inland is due to the hills of the Cuchilla Grande which
intercept the moist flow off the Atlantic widliftittoformaregion
of heavier cloud.

The frequency of low cloud and fog at eclipse time is at its
annual high along the coastal areas of Uruguay in June (Table 2).
Low clouds come with fewer holes than other types, and because
the eclipse is so low to the horizon, any cloud present will appear
even heavier because of perspective effects. For this reason
shipboard observers may have better prospects for sceing the
Sun even though the cloudiness shown in Figure 3 is slightly
heavier over the water than on land. Ships have the advantage of
mobility, and can be positioned well offshore to 1ake advantage
of the higher sun angle to reduce the effects of perspective on the
apparent amount of cloud. Mean wave heightsrange between 1.5
and 2 metres over the moming portion of the track and then rise
o apeak of 3.5 metresin the wingy waters southof Cape of Good
Hope. Photography may require fast film and reflexes inorder to
capture the Sun from an ocean location.
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Figure 1: Mean January cloud cover in percent from 1971 - 1980 as determined from
satellite images. The Intertropical Convergence Zone (ITCZ) is marked with a dashed line.
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Figure 2: Mean number of days in January with scattered cloud (less than 3 tenths) and
good visibility (3 miles or more) at eclipse time. The eclipse track is approximate.
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Figure 3. Mean June cloud cover in percent, as in figure 1.
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Figure 4. Mean number of days in June with scattered cloud and good visibilities
at eclipse time, as in figure 2.




Table 1: January climatological statistics along the eclipse track.
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Mean Figh | % Frequency Mean Days Days with Days with
T mperature of low Rainfall | wit, Scattered Thunder-
. (C) cloud and {mm) Ravii Cloud and Good sterms
Location fag Visibility

Guam

Agana Naval Air Station 29 7 108 £S5 0.2 0.1

Anderson Air Force Base 27 15 105 88 12 0.2

Caroline Islands

Ulithi 29 19 60 13.2 - 0.0

Koror Isla. i 30 6 321 15.6 0.2 14

Moen Flight Strip 29 6 243 11.0 0.1 13

Marshall Islands

Kwajalein 29 2 81 7.0 2.7 0.0

Phoenix Islands

Palmyra _2_‘.) 7 337 14.5 0.0

Line Islands

Christmas Island 29 1 26 24 5.7 G.0

Canton Airport 31 1 60 6.0 3.1 03

Hawaii

Hilo, Hawau 26 1 263 15.2 0.0

Kahului, Maui 27 3 103 5.2 33 0.7
_Honolu!u, Oahu 26 1 100 4.2 9.3 0.0

California

San Niffholas Island 14 16 46 4.6 _ 103 0.0

San Clemente Island 16 12 7 1.0 13.2 0.0

Los Angcles 18 15 64 5.5 10.7 0.4

Burbank 17 11 102 5.8 1.7 0.3
__L:ong Beach 18 16 62 5S4 9.0 0.2

Point Mu;u 17 13 79 5.1 10.8 04

San Dicgo County Airport 18 10 S8 4.6 11.4 .2

Imperial Beach 17 13 40 3.1 s 0.0

Occanside 17 14 9 52 111 0.5
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Table 2: June Climatological Statistics along the Eclipse Track.
(* indicates that the station is within the area of totality)

el mf:coiaand . S?g??i y storms
Uruguay
Trenta y Tres 17 17 112 7.7 9.1 4.0
Minas * 17 19 117 8.0 7.8 -
Rocha * 17 9 113 7.8 9.0 - ‘
San Jose de Mavo - 32 90 6.3 7.3 .- ‘
Colonia 15 20 73 5.1 6.4 2.0
Salto 17 17 64 4.5 9.7 -
Montevideo * 15 27 81 5.7 6.3 2.0
Melo 18 20 132 9.0 5.6 2.0
Brazil
Rio Grande 18 0 61 53 6.7 2.7
Argentina
Buenos Aires 14 34 61 43 5.2 2.0
Dolores 14 25 65 4.6 7.9 1.0




Annular Solar Eclipse of
4-5 January 1992
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SURFACE PATH OF THE ANNULAR PHASE

UT Northern Limit Central Line Southern Limit
) Latitude  Longitude | Latitude  Longitude | Latitude  Longitude
Limits | +13 104 +13737.2 | +11 326 +137075 | + 956.1 +136 37.0
h m
2116 e ORN e e e + 7364 +142135
2118 +10 18.4 +144 200 | + 7482 +146 02.7 + 5372 +14705.6
21 20 + 8315 +148357 | + 6232 +149316 | + 4239 +15010.1
21 25 + 6045 +154432 | + 4114 +155104 | + 2227 +155 30.0
2130 + 4328 +158 504 | + 2454 +159 08.9 + 1012 +159225
21 35 + 3263 +162052 | + 1422 +16220.1 + 0008 +162313
21 40 + 2357 +164 49.1 + 0537 4165025 | - 0459 +165129
21 45 + 1562 +167122 | + 0159 +16725.1 - 1223 +16735.6
21 50 + 1253  +169 20.1 - 0137 +169332 [ - 1507 +169443
2155 + 1015 +171 164 | — 0364 +171 30.1 - 2125 +171 42.1
22 00 + 0435 +173035 | - 0535 +173180 | — 2287 +17331.2
2205 + 0306 +174 43.1 - 1055 +17458.7 | — 2399 +17513.2
22 10 + 0222 +#17616.6 | - 113.1 +176 33.4 - 246.7 +176 493
22 15 + 0178 +177449 | — 1166 +17803.0 | — 2 49. +178 20.3
22 20 + 0172 +179089 | — 1165 +179283 | -~ 2486 +179472
2225 + 0200 -179308 | - 1130 -179100 | — 2443 —178 49.7
2230 | + 0260 -178136 | - 1062 -177514 | - 2368 177296
22 35 + 0350 -176 59.1 - 0564 -176356 | — 2262 -176122
2240 | + 0469 -175469 | - 0437 -175219 | - 2127 -17457.1
22 45 + 1017 -174365 | - 0282 -174102 | - 1564 -173439
22 50 + 119.1 -173278 | - 0099 -173 00.1 - 1374 -172324
22 55 + 1393 172202 | + 0110 -171513 1157 -171222
23 00 + 2020 -171136 | + 0345 -170435 | — 0513 -17013.1
23 05 + 2274 -170077 | + 1006 -169364 | — 0244 -169 04.8
2310 | +2553 -169022 | + 1294 -168297 | + 005.1 —167 56.9
23 15 + 3260 167568 | + 2007 -167233 [ + 0372 -16649.4
23 20 + 3593 -166512 | + 2347 -166167 | + 111.8 -16541.7
2325 + 4353 -165452 | + 3114 -16509.7 | + 149.1 —164 33.8
23 30 + 5142 164383 | + 3508 -164020 [ + 2292 -163252
23 35 + 5560 -163303 | + 433.1 -162532 | + 3120 -162156
23 40 + 6409 162208 | + 5184 -16143.0 | + 3577 -161 046
23 45 + 7290 -161092 | + 6068 ~-160309 | + 4464 ~-159518
23 50 + 8206 159552 | + 6586 -159163 | + 5384 -15836.7
23 55 + 9159 -15838.1 + 7539 -157588 | + 6338 -157188
000 +1015.2 -157171 + 8532 156376 | + 733.0 -15557.2
005 +11 191 -155 514 + 956.7 -15511.8 + 8 363 -154 31.2
010 +12280 -154198 | +1105.1 -153404 | + 9442 -15259.7
015 +13427 -152409 | +12189 -15201.8 | +10574 -15121.4
020 +15 04.1 -150526 | +1339.2 -150142 | +1216.6 —149343
025 +1633.7 -148 52.1 +15 07.1 -148 15.0 | +13 43.1 -147 36.0
030 +18 13,5 -146 35.1 +16 44.6 —146 00.1 +15 18,6 -14522.7
035 +2007.0 -143549 | +1834.7 -143233 | +17059 —142 48.6
040 +22 20.1 ~14038.7 | +20426 -140134 | +19095 -139435
045 425062 ~136185 | +23 195 -136064 | +21 389 135 46.6
0 46 +2546.0 135132 | +23563 135057 | +22 136 -134492
048 +27 166 -132395 | +2518.8 -132458 | +23302 -132389
050 +29129 -129115 | +2659.7 -129464 | +25012 -12957.2
051 +30320 -126419 | +28 025 -127494 | +25554 -128 16.7
052 +32415 -122212 | +29228 -125136 | +26599 —-126 13.0
053 e e +31 451 -120 17.1 +28 248 -123 22.7
Limits +34 276 -118 30.9 +32 532 -117 45.0 +31 19.6 -117 00.1

For duration, path width, and altitude and azimuth of the Sun,
please see page 18, Local Circumstances for Points on the Central Line
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ELEMENTS OF THE ECLIPSE

U.T. of geocentric conjunction in right ascension, January 4% 23" 14™ 42°.825
Julian Date = 2448626.4685512127

hm 3 s s
R.A. of Sun and Moon 190011.850 Hourly motions 10.995 and 126.011
AT 58.577
Declination of Sun -224310.39 Hourly motion + 015.80
Declination of Moon -222039.75 Hourly motion + 546.57
Equatonal hor. par. of Sun 8.94 True semidiameter of Sun 1615.9
Equatorial hor. par. of Moon 54 02.75 True semidiameter of Moon 1443.6
Lunar figure offset, long. + 0.54
Lunar figure offset, lat. - 0.28
CIRCUMSTANCES OF THE ECLIPSE
U.T. Longitude Latitude

d h m ° ’ e’
Eclipse begins January 4 20 03.6 +151 38.3 + 308.6
Cenural eclipse begins 42116.0 +137 07.5 +1132.6
Central eclipse at local apparent noon 423147 -167 27.1 + 1588
Central eclipse ends 5 0531 -117 45.0 +3253.2
Eclipse ends 5 2056 -131 16.2 +24 425

Longitudes are measured positive east of Greenwich

BESSELIAN ELEMENTS, POLYNOMIAL FORM

The equations below represent simple least-squares fits to the tabular Besselian Elements. 1

Let £= (U.T. - 19) in units of hours; if ¢ is negative, add 24h.
These equations are valid over the range 0".967< t < 71.258. Do not use f outside the given range,
and do not omit any terms in the series. 1

0.00003512 2 - 0.00000548 3
0.00014715 2 — 0.00000126 3
0.00000010 ¢
0.00000004 12

0.00000152 2 - 0.00000001 3
0.00000991 2 1
0.00000984 2 j

= -2.09507528 + 0.49346258

= -0.01426910 + 0.10114617 ¢

d= -0.38651834 + 0.00006572 ¢

cosd= 0.92228173 + 0.00002755 ¢
p:

L]

x
Yy
sin

+ 4+ o+ o+ o+

103.78743352 +14.99657269 ¢
0.57476043 + 0.00011111 ¢
0.02823329 + 0.00011048 ¢

Radius penumbra
Radius umbra
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BESSELIAN ELEMENTS
Intersection of Axis Radius of Shadow
U.T. of Shadow with Direction of Axis of Shadow on
Fundamental Plane Fundamental Plane
x y sin d cos d u Penumbra Umbra
h m o
1940 | -1.766086  +0.053227 | -0.386474 0.922300 113.78515 | 0.574830  +0.028303
19 50 | —1.683835 +0.070121 -0.386464  0.922305 116.28458 | 0.574846  +0.028318
2000 { -1.601583  +0.087023 | -0.386453  0.922309 118.78401 0.574862  +0.028334
2010 [ —-1.519330 +0.103933 -0.386442 0922314  121.28344 | 0.574877 +0.028349
2020 | -1.437076 +0.120851 -0.386431 0.922319 123.78287 | 0.574891 +0.028363
2030 { -1.354821 +0.137777 | -0.386420 0.922323 126.28230 | 0.574905 +0.028377
2040 | -1.272565 +0.154711 -0.386409 0.922328 128.78173 | 0.574918  +0.028390
2050 { -1.190310 +0.171652 | —-0.386398  0.922332 131.28116 | 0.574931 +0.028403
2100 | -1.108053 +0.188602 | —0.386387  0.922337 133.78058 | 0.574943  +0.028415
2110 | -1.025797 +0.205559 | —-0.386375 0.922342  136.28001 0.574955  +0.028426
21 20 | -0.943541 +0.222524 | —-0.386364 0.922346 138.77944 | 0.574966  +0.028437
2130 | -0.861285 +0.239496 | —0.386353  0.922351 141.27887 } 0.574976  +0.028448
2140 | -0.779029 +0.256476 | —0.386342  0.922355 143.77830 | 0.574986  +0.028458
21 50 | -0.696774 +0.273464 | —0.386331 0.922360 146.27773 0.574996  +0.028467
2200 | -0.614519  +0.290460 | -0.386320 0.922365 148.77716 | 0.575005 +0.02847¢
2210 | -0.532266 +0.307463 ~0.386309 0.922369 151.27660 | 0.575013  +0.028484
2220 | -0.450013 +0.324473 -0.386298 0.922374 153.77603 0.575021 +0.028492
2230 | -0.367761  +0.341491 -0.386287 0922379 156.27546 | 0.575028  +0.028499
22 40 -0.285511  +0.358516 | —-0.386276 0.922383 158.77489 | 0.575035  +0.028506
22 50 | -0.203261 +0.375549 | -0.386265 0.922388 161.27432 | 0.575041 +0.02851.2
2300 | -0.121014  +0.392589 | -0.386254 0.922393 163.77375 0.575046  +0.028518
2310 | -0.038768 +0.409637 | -0.386243 0.922397 166.27318 | 0.575051 +0.028523
2320 | +0.043476  +0.426691 -0.386232  0.922402 168.77261 0.575056  +0.028527
23 30 +0.125718  +0.443753 | -0.386221 0.922406 171.27204 | 0.575060  +0.02¥531
23 40 | +0.207958  +0.460823 -0.386209  (.922411 173.77147 | 0.575063  +0.028534
2350 | +0.290195 +0.477899 | —-0.386198  0.922416 176.27090 | 0.575066  +0.028537
000 | +0.372430 +0.494983 -0.386187 0.922420 178.77033 | 0.575068  +0.028539
010 | +0.454663 +0.512073 ~0.386176 0.922425 181.26976 | 0.575070 +0.028541
020 ) +0.536893 +0.529171 -0.386165 0.922430  183.76920 ] 0.575071 +0.028542
030 | +0.619119 +0.546276 | -0.386154 0.922434 186.26863 0.575072  +0.028543
040 | +0.701343  +0.563388 | -0.386143  0.922439 188.76806 § 0.575072  +0.028543
050 | +0.783563 +0.580507 | -0.386132 (0.922444 191.26749 | 0.575071 +0.028542
100 | +0.865780 +0.597633 -0386120 0.922448 193.76692 | 0575070 +0.028541
110 | +0.947994 +0.614765 | —0.386109 0.922453 196.26635 0575069  +0.028540
120 | +1.030204 +0.631905 -0.386098 0.922458 198.76578 | 0.575067  +0.028538
130 +1.112410  +0.649051 ~-0.386087 0.922462  201.26522 { 0.575064  +0.028535
140 | +1.194612 +0.666205 -0.386076 0.922467  203.76465 0.575061 +0.028532
150 | +1.276810 +0.683365 -0.386065 0.922472  206.26408 | 0.575057 +0.028528
200 | +1.359003 +0.700531 ~0.386053 0.922476  208.76351 0.575052  +0.028524
210 +1.441192 +0.717705 -0.386042 0.922481 211.26294 | 0.575048  +0.028519
220 )} +1.523377 +0.734885 -0.386031 0.922486 21376238 | 0.575042  +0.028514
230 | +1.605557 +0.752072 -0.386020 0.92249] 216.26181 0.575036  +0.028508

tan f, 0.004756
tan f, 0.004733
u 0.261740 radians per hour

d’ +0.000072 radians per hour
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LOCAL CIRCUMSTANCES FOR POINTS ON THE CENTRAL LINE
Maximum Eclipse Central Line First Contact
; Path Sun's i i v
U.T. | Duration Width Obscur. | Mag. Al YAz Longitude  Latitude U.T. P
h m m s km % ° ) ° ’ 3 ’ h m $ a a
2118 7430 362 825 | 0954 |10 115 | +146027 + 7482
2120 7 56.8 358 827 | 0955 |14 115 | +149315 + 6232 | .. .. ..
2125 8229 353 83.0 | 0955 |21 116 | +155103 + 4113 | 2004037 279 354
2130 8444 349 832 [ 0956 |27 117 | +15908.8 + 24532005019 269 353
2135 9 03.6 347 834 | 0957 | 31 118 | +162200 + 14222006251 269 352
21 40 9213 316 835 | 0957 |35 119 | +165024 + 05372008035 268 351
2145 9378 245 83.6 | 0957 |38 120 | +167251 + 0158 | 2009527 268 350
21 50 953.2 344 838 | 0958 | 42 121 [ +16933.1 - 013.6| 2011502 267 349
2155 [ 10076 344 839 | 0958 | 44 122 [ +171300 - 0364 | 2013545 266 347
2200 | 10211 344 839 | 0958 | 47 123 | +17318.0 - 0534 | 2016049 266 346
2205 | 10336 344 840 | 0958 | 50 125 | +174587 - 10552018208 265 345
2210 | 10450 344 84.1 0958 | 52 127 | +176334 - 113.0 | 2020420 265 343
2215 | 10554 344 84.1 0959 | 54 129 | +17803.0 - 116.6 | 2023085 264 341
2220 | 11047 344 842 | 0959 | 56 132 [ +179283 - 1165 | 2025405 263 339
2225 | 11128 344 842 | 0959 | 58 134 | -179099 - 1129|2028 i81 262 338
2230 | 1119.8 344 843 | 0959 | 60 137 | -177514 - 1062 | 203101.7 262 336
2235 | 11255 343 843 | 0959 | 61 141 | -176355 - 056.4 | 2033517 261 333
2240 | 1130.0 343 843 [ 0959 | 63 145 | —175219 - 0437 | 2036486 260 331
2245 | 11333 342 844 (0959 |64 149 | -174102 - 0281 | 203953.0 259 329
2250 | 11353 341 844 | 0959 [ 65 154 [ -173001 - 0099 | 2043056 258 326
2255 | 1136.1 340 84.4 | 0959 | 65 159 | -171513 + 0109 | 204627.1 257 323
2300 | 11357 338 844 | 0959 | 66 164 | -17043.4 + 0344 | 2049583 256 320
2305 [ 11342 337 844 | 0959 [ 66 170 | -169363 + 100.6 | 2053 40.1 255 317
2310 | 11315 336 844 | 0959 ) 66 175 | -16829.7 + 1293 ] 2057333 254 314
2315} 11278 334 844 (0959 |65 180 | —-16723.2 + 2007 | 2101390 253 310
2320 | 1123.1 333 844 | 0959 | 65 185 | -16616.7 + 234.6 | 2105581 252 306
2325 11174 332 843 | 0959 {64 190 | -16509.7 + 3113 | 2110318 251 302
2330 | 11108 330 843 | 0959 [ 63 195 | -164020 + 3508 | 211521.0 250 298
2335 | 11034 329 843 | 0959 | 61 199 | -162532 + 433112120268 249 293
2340 | 10553 328 842 | 0959 | 60 202 | -16143.0 + 5183 | 212550.1 248 283
2345 | 10465 328 842 10959 | 58 206 | -16030.8 + 6068 | 2131320 247 282
2350 | 10370 327 842 | 0959 | 56 209 | -159163 + 6585 | 2137332 247 276
2355 | 10269 327 84.1 0959 | 54 212 | -157588 + 7539 | 2143545 246 270
000 | 10163 327 84.0 | 0958 | 52 214 | -15637.6 + 853.1 | 2150364 245 264
005 | 10051 328 84.0 | 0958 | 49 216 | -15511.8 + 9567 | 215739.4 244 257
010 9534 329 839 | 0958 | 47 219 [ -153403 +1105.0 | 2205039 243 250
015 9412 330 838 | 0958 |44 221 | -15201.8 +12189 ] 2212501 243 243
020 9 28.5 331 83.7 [ 0957 | 41 222 | -15014.2 +1339.1 | 2220585 242 236
025 9 15.1 333 83.6 [ 0957 | 38 224 | 148149 +1507.1 { 222929.6 242 230
030 9 01.1 336 834 | 0957 | 34 226 | -14600.0 +1644.6 | 223825.0 242 224
035 8 46.1 339 833 | 0956 | 30 228 | -143232 +1834.7 | 2247474 242 218
040 8299 343 83.1 0956 | 26 230 | —140 133 +20426 | 2257432 242 213
045 8115 349 829 [0955 |20 233 | -136064 +2319.4 | 230827.6 243 208
0 46 8 07.4 350 828 [ 0955119 233 | -135057 +23563 | 2310454 243 207
048 7 585 353 827 | 0955 |16 234 | -132458 +2518.8 | 2315347 243 206
050 7482 357 825 | 0954 | 13 236 | -129464 +2659.6 | 2320528 244 204
051 7420 360 824 | 0954 { 10 237 | -127494 428025 | 2323514 241 203
052 7344 364 823 | 0.954 8 239 | -12513.6 429227 (2327176 244 202
053 7216 370 82.1 0.953 2 241 -120 17.1  +3145.1 | 2332231 245 201

o U

s - R

1
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LOCAL CIRCUMSTANCES FOR POINTS ON THE CENTRAL LINE

UT Second Contact Third Contact Fourth Contact
at
Maximum U.T. P 1% U.T. P 1% U.T. P Vv
h m hm s ° ° hm s ° ° h m s ° °
2118 21 14 09.1 269 347 | 2121521 89 166 | 22 47 488 88 154
21 20 21 16 022 269 346 | 21 23 59.1 89 165 | 2254145 88 152
2125 2120493 268 345 | 2129123 88 163 | 2307259 86 146
21 30 2125386 268 343 | 2134231 88 161 | 2318519 84 140
2135 21 3029.1 267 341 | 2139328 87 159 | 23 29 16.1 83 133
21 40 2135203 266 3329 | 2144 417 86 157 | 2338 520 81 126
21 45 2140122 265 336 12149500 85 154 | 2347459 80 118
21 50 2145045 264 334 | 2154 57.7 84 152 2356013 78 109
2155 2149573 263 331 }|2200050 83 149 003413 77 99
22 00 21 54505 262 328 | 220511.7 82 145 010 48.6 75 89
22 05 2159443 261 3252210179 81 142 017 259 74 79
2210 2204385 260 3212215236 80 138 023359 73 69
215 2209332 259 318 | 2220287 79 134 029214 72 60
2220 2214285 258 314 | 2225332 77 130 0344438 70 52
2225 2219243 257 310 | 2230372 76 125 039 486 69 45
22 30 2224207 256 3052235405 75 120 044 348 68 38
22135 2229177 255 300 | 2240433 74 115 049 057 67 33
22 40 2234153 254 295 (2245454 73 109 053229 66 28
22 45 2239135 252 289 | 2250469 72 103 057280 66 23
22 50 2244124 251 283 | 2255477 71 96 101225 65 20
2255 2249118 250 276 | 2300480 70 89 105076 64 16
23 00 225411.8 249 270 | 2305476 69 82 108 444 64 14
23 05 2259125 248 263 | 23 10 46.7 68 75 112139 63 11
2310 2304137 247 256 | 2315452 67 69 115369 63 9
2315 2309154 246 249 | 2320433 66 62 118 54.1 62 7
23 20 23 14177 246 243 | 23 25 40.8 65 56 12206.1 62 6
23 25 2319204 245 237 | 2330378 64 50 125135 61 4
23 30 2324236 244 231 | 2335345 64 45 128 16.6 61 3
2335 23290273 243 226 | 2340307 63 40 131159 61 2
23 40 2334313 243 221 | 2345266 62 36 134115 61 1
23 45 2339357 242 217 | 2350222 62 32 137037 61 0
23 56 2344404 242 213 | 2355174 62 28 139526 61 360
2355 2349454 241 209 000124 61 25 142382 61 359
000 23 54508 241 206 00507.1 61 22 145205 61 359
005 2359564 241 203 010015 61 20 147 59.2 61 1358
010 005022 241 201 014 55.7 61 18 150342 61 358
015 010084 241 198 019496 61 16 153049 61 358
020 015148 241 197 024433 61 14 155306 61 358
025 020215 241 195 029 36.7 61 13 157 502 62 359
030 025286 241 194 034 29.7 61 12 200 02.0 62 359
035 030362 242 193 039223 62 11 202032 63 360
0 40 035444 242 192 044 143 62 10 203 488 63 i
045 040537 243 191 049 05.2 63 10 205079 64 2
046 041557 243 191 050 03.1 63 10 205 185 65 2
0 48 044002 244 191 051588 64 10 205312 65 3
050 046054 244 192 053536 65 n
0 51 047085 245 192 0 54 50.6 65 1
052 048124 245 192 0 55 46.8 66 1
053 049188 246 193 0 56 40.5 67 12




20 ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992
LOCAL CIRCUMSTANCES FOR GEOGRAPHIC LOCATIONS
Position Duration Maximum Eclipse
i of th Sun’s
Latitude  Longitude Name of Location Annularity \f/?dth UT. Obscur. | Mag. AlLun j\,
o ’ o ’ Ulliftd States m s km hm s % o o

+35 05.0 -106 38.0 | Albuquerque, NM -
+3350.0 —-117 56.0 { Anaheim, CA 155.2 376 | .. .. ... VR B
+61 10.0 —-150 00.0 | Anchorage, AK 002208 5.7 |0.135 3207
+33 21.0 -118 20.0 | Avaion, gama Catalina Is., CA 4540 374 052475 825 |0924 0 242
+34 15.2 -116 549 | Big Bear Lake, CA (Solar Obs.) VR B
+39 45.0 -105 00.0 | Denver, CO
+33 04.0 -117 17.0 | Encinitas, CA 119.2 374
+64 50.0 -147 50.0 | Fairbanks, AK
+35 11.0 -111 44.4 | Flagstaff, AZ (USNO Sta.) e e e e
+36 41.0 ~119 47.0 { Fresno, CA 05039.7} 759 |0.837 0 241
+20 42.4 -156 15.4 | Haleakala, HI (Solar Obs.) 012344 609 {0.704 400 211
+19 42.0 —155 04.0 | Hilo, Hawaii, HI 014364 | 656 |0.745 40 214
+21 19.0 -157 50.0 | Honolulu, Oahu, HI 0090311 56.7 [0.668 41 209
+58 18.0 —134 25.0 | Juneau, AK e e . . .
+3157.8 -111 36.0 | Kiu Peak, AZ (National Obs.) -
+36 10.0 ~115 10.0 | Las Vegas, NV e U R
+33 47.0 -118 15.0 | Long Beach, CA 3145 375 052362 826 (0917 0 242
+34 07.1 -118 17.9 | Los Angeles, CA (Griffith Obs.) 206.7 376 | .. .. .. VR B
+34 02.0 -118 42.0 | Malibu, CA 3454 376 052232 825 [0.909 0 242
+33 53.0 -118 24.0 | Manhattan Beach, CA 3247 376 052314 826 |0914 o Z4l
+19 49.6 —-155 28.3 | Mauna Kea, HI (Mauna Kea Obs.) 013514 o045 |[0.735 40 213
+37 20.6 -121 38.2 | Mount Hamilton, CA (Lick Obs.) 049455] 719 |0.802 1 240
+30 40.3 -104 01.3 | Mount Locke, TX (McDonald Ohs.} e e . e
+34 13.0 -118 03.6 | Mount Wilson, CA {{iaie Ubs.) 0 53.1 376
+33 38.0 —117 55.0 ! Ncwport Beach, CA 228.7 375
+33 12.0 —117 23.0 { Oceanside, CA 1275 375 { ... .. [V R
+34 11.0 -119 11.0 | Oxnard, CA 052121 821 |[0.902 1 292
+33 21.4 -116 51.8 | Palomar Mtn., CA (Palomar Obs.) e e . -
+34 10.0 -118 09.0 | Pasadena, CA 126.1 376
+33 30.0 -112 03.0 | Phoenix, AZ
+45 32.0 --122 40.0 | Portland, OR e e
+33 51.0 -118 24.0 | Redondo Beach, CA 3322 375 052324 82.6 {0915 0 242
+38 33.0 -121 30.0 | Sacramento, CA 048 57.6| 688 |0.775 1 240
+40 45.0 -111 55.0 | Salt Lake City, UT e e e .
+31 28.0 -100 28.0 | San Angelo,
+34 07.0 -117 18.0 | San Bernadino, CA e e - -
+32 50.0 -118 30.0 | San Clemente Is., CA 653.2 373 052593 825 0929 1 242
+32 45.0 -117 10.0 [ San Diego, CA 1235 374 | .. . .. IV
+34 17.0 -118 27.0 | San Fernando, CA 144.6 376 052189 824 10906 0 2R
+37 45.0 -122 27.0 | San Francisco, CA 049125 | 69.8 |0.784 2239
+33 14.0 -119 30.0 | San Nicolas Is., CA 9393 374 052348) 826 |0918 1 242
+33 44.0 -117 54.0 | Santa Ana, CA 2068 375 e TR .
+34 25.0 -119 41.0 | Santa Barbara, CA 051578 813 |0.892 1 241
+3329.0 -119 02.0 | Santa Barbara Is., CA 7 06.1 374 052345 826 0917 1212
+34 00.0 -118 25.0 | Santa Monica, CA 3005 376 0522781 826 0512 0 2
+47 35.0 -122 20.0 | Scattle, WA . - -
+3416.0 -118 45.0 | Simi Valley, CA 2298 376 | 052155 82.2 |0.904 0 242
+47 40.0 -117 25.0 | Spokane, WA . VU
+32 472 -105 49.2 | Sunspot, NM (Sac. Peak Solar Obs.) e - .
+34 11.0 -118 52.0 { Thousand Oaks, CA 320.1 376 052165| 823 (0904 0 242
+32 140 -110 569 | Tucson, AZ (Stewarl Obs.) T . o
+34 15,0 —119 18.0 | Ventura, CA 052085 819 |0.899 1 212
+20 54.0 -156 30.0 | Wailuku, Maui, HI 012029 600 |0.697 400 211

Assumed 0 be sea level,
except observatories.

Names and spelling are not awthoritative,

nor do they imply any official recognition of status.

No correcunn for elevanon, imb
or refraction sncluded

l_—-.—.-;




ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992 21
LOCAL CIRCUMSTANCES FOR GEOGRAPHIC LOCATIONS
Position First Contact Second Contact Third Contact Fourth Contact
Latitude Longitude U.T. P Vv UT. P VvV U.T. P VvV U.T. P 1
° i ° . hm s ° ° hm s o ° h m s o o h m s o °
+3505.0 -10638.0|2340324 251 202
+33 500 -11756.0(2333524 244 200| 049347 214 16} o e e e
+61 10.0 ~15000.012317 205 193 184 045479 131 112
+3321.0 -11820.0|2333419 245 201 | 049248 225 17N e e e
+34 152 -116549 (2334353 245 200( .. .. .. .
+39450 -10500.0(233806.4 245 200 .. .. ... e
+3304.0 -11717.012334415 246 201 | 049298 248 194 e
+64 50.0 -14750.0 (2318124 192 183 e e
+3511.0 -11144.4 (2337465 247 201 I
+36 41.0 -11947.0|23 31302 239 199 O
+2042.4 —-156 154 (2213534 230 235 149536 77 25
+1942.0 -15504.0(221529.8 232 235 151444 75 21
+21 19.0 -157 50.0 12210 20.5 228 237 147066 80 29
+58 18.0 -13425.0123 21204 205 188 e
+31 578 -11136.0 12339380 252 202
+36 100 -11510.0 2335034 243 200 .
+3347.0 -11815.01233337.4 244 200| 04939.0 211 158 .
+3407.1 -118179233328.8 244 200 050074 196 144 .
+34 020 -11842.0{233309.7 244 200; 050181 192 139 .
+3353.0 -11824.0[2333278 244 200| 049 49.6 205 152 FO .
+19496 -1552831221433.4 231 235 151148 75 22
+37 20.6 -121238.2 (2329538 237 198 e e .
+30403 -10401.31234503.1 259 205
+34 13.0 -11803.6 {2333404 244 200| 05008.7 197 144
+3338.0 -11755.01233357.4 245 200| 049274 221 168
+33 120 -11723.0(2334335 246 201 | 049256 242 189
+34 110 -11911.0 12332422 243 200
53214 -11651812334579 246 2001 (| .. .. .. .. ..
=11 030 -11809.01233334.7 244 2001 050050 197 145
+334 500 -11203.012338259 249 201¢. . ..
+45 320 -12240.012327374 226 194
+3351.0 -11824.0[2333285 244 200| 049472 206 153
+38 33.0 —-12130.012329439 236 198
+40 450 -11155012334479 240 198
+31 28.0 -100 28.0 |23 45 54.5 261 205
+3407.0 -11718.0(233417.4 245 200 .. .. ..
+32 50,0 —-11830.0 (2333435 245 201 | 049 22.6 238 185
+3245.0 -117 1002334546 246 201 | 049444 259 205
+3417.0 -11827.0(233317.5 243 200! 05040.7 184 131
+37 450 -12227.0(232907.8 236 198
+3314.0 -11930.0 2332423 244 201{ 04937.1 210 158
+3344.0 -11754.0(233356.1 245 200| 049302 218 165
+34 250 -11941.0(2332123 242 200
+3329.0 -11902.0(2333027 244 200 049408 209 156
+34 000 -11825.0(233324.7 244 200 05000.1 199 147
+47 350 -12220.0]2327228 224 194
+34 16,0 -11845.0 (2333027 243 200( 051100 174 122
+47 40.0 —-117 2502329308 227 194
+32472 -10549.2|2342344 255 203
+34 11.0 -11852.0(2332584 243 200 051005 177 125
+3214.0 -11056.9 2339537 252 202
+34 15.0 -119 18.0 |23 3235.0 243 200 e e
+2054.0 -15630.0{221330.0 229 235 149242 78 26

Dot leaders indicate the phenomenon occurs below the horizon. Blanks indicate the phenomenon does not occwr for the location




22

ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992

LOCAL CIRCUMSTANCES FOR GEOGRAPHIC LOCATIONS

Position Duration Maximum Eclipse
i of P Sun”
Latiude  Longitude Name of Location Annularity | wiam | UT. Obscur. | Mag. | A" %,
o ’ o ’ Other m s km hm s % o a

-27 30.0 +153 00.0 | Brisbane, Australia 2133444 2.7 |0.081 32 10
+51 05.0 -114 05.0 | Calgary, Canada - VR R
+28 40.0 -106 06.0 | Chihuahua, Mexico e e . o
-1223.0 +130 44.0 | Darwin, Australia 211540.7 ] 143 [0.253 3 13
+20 40.0 -103 20.0 [ Guadalajara, Mexico e e RV [
+13 30.0 +144 45.0 { Guam Island 2119526 | 742 |0.822 7 115
+24 10.0 -110 17.0 | La Paz, Baja Cal., Mexico e e VR B
+14 37.0 +120 58.0 | Manila, Philippines
+1925.0 - 99 10.0 | Mexico City, Mexico e e . e
+28 12.0 -177 24.0 | Midway Island 2305584 20.1 |0320 38 166
+25 40.0 -100 20.0 | Monterrey, Mexico e e RO
+49 07.0 -119 30.0 | Mt. Kobau, Canada (Dominion Obs.) e e e
+34 40.0 +135 30.0 | Osaka, Japan e e . e
-14 16.0 -170 43.0 | Pago Pago, American Samoa 2242251 453 | 0567 76 130
+ 5530 -16203.0 | Palmyra Is. 9483 330 (2339470 842 | 0941 59 201
-17 32.0 —-149 34.0 | Papeete, Tahiti 23344271 11.7 10.220 68 253
- 930.0 +147 07.0 | Port Moresby, Papua New Guinea 21 18455 38.7 | 0507 18 111
+19 03.0 - 98 10.0 | Puebla, Mexico e e RO RN
+3505.0 +129 02.0 | Pusan, S. Korea A R R
- 110.0 +174 45.0 | Tabiteuea Is., Gilbert Is. 10 30.3 343 12204 15.1| 84.0 {0956 49 125
+32 29.0 -117 10.0 | Tijuana, Mexico 1469 373
+35 40.0 +139 45.0 | Tokyo, Japan
+49 13.0 -123 06.0 | Vancouver, Canada e e R R
+ 927.0 +138 04.0 | Yap Is., Caroline Is. 21351 368 | 2115208 82.1 | 0909 2 113

Assumed 10 be sea level,
except observatories.

Names and spelling are not authoritative,

nor do they imply any official recognition of status.

No correction for elevation, limb
or refraction included.




ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992 23

LOCAL CIRCUMSTANCES FOR GEOGRAPHIC LOCATIONS

Position First Contact Second Contact Third Contact Fourth Contact

Latitude Longitude U.T. PV U.T. PV U.T. PV U.T. P 1%

° ’ o ’ hm s ° o hm s o o h m s ° ° h m s ° °
-2730.0 +15300.0{210026.1 334 84 2209096 20 128
+5105.0 -11405.0(232911.8 225 193 e e
+28 40.0 -106 06.0 | 23 45 26.1 261 205 e e e
-1223.0 +130440/| .. .. ... .. .. 22 04537 42 140
+20 40.0 -103 20.0 |23 54452 276 211 e e e
+13 300 +1444501) .. .. ... .. .. 2247393 96 157
+24 10.0 -11017.0 {23 45453 265 207 e
+1437.0 +12058.0( .. .. ... 2227182 84 158
+1925.0 - 99 10.0 [ 23 59 09.3 282 214 [P
+28 120 -17724.0{213201.6 215 251 041556 110 97
+2540.0 -10020.0 |23 51204 270 209 e e
+49 07.0 -11930.0 |23 28 15.2 224 193 e
+34 400 +1353001( .. .. .. 22 44 257 121 169
-14 16.0 —-17043.0|205251.2 281 5 035326 42 337
+ 553.0 1620302125267 247 2872334521 216 195(23 44404 89 64 134174 62 3
-17 320 -1493401]221951.6 294 257 042219 11 282
~ 9300 +14707.012012524 298 37 2236 563 60 145
+1903.0 - 9810.0| 000162 284 215 e e
+3505.0 +129020( .. .. ... .. .. 2242149 117 169
- 1100 +174450(201800.5 265 345(215901.0 265 329]2209314 77 139} 016257 74 &1
+3229.0 -11710.0/2335008 247 201 | 050002 267 213 e e
+3540.0 +139450( .. .. ... .. 2247052 124 170
+49 13.0 -123 06.0 |23 26 40.6 222 193 e e
+ 9270 +1380401) .. .. ... 2114029 339 S8 [211638.0 20 99 |2236274 86 157

Dot leaders indicate the phenomenon occurs below the horizon. Blanks indicate the phenomenon does not occwr for the location.




24 ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992
SURFACE PATH OF THE ANNULAR PHASE OVER LAND
Latitude of: Universal Time at: On Central Line
Longitude | Northern Central  Southern| Northern Central Southern | Maximum  Path  Sun’s
Limit Line Limit Limit Line Limit Durution  Width Al Az

o o s o s o v hm s hm s hm s m s km c o
+140 00 +1209.1 + 8317 (2117¢C3.2 2115314
+140 30 +11 56.3 + 819.2 [ 21 17 083 2115378
+141 00 +11 435 + 80682117134 2115443
+141 30 +11 30.7 cow. 4+ 75442117185 .. . .. 2115507 Lo .
+142 00 +11179 + 9293 + 7420(211723.6 2116359 2115572 7288 366 S 114
+142 30 +11051 + 9167 + 729621172387 2116440 2116046 7 30.5 366 6 114
+143 00 +10523 + 9042 + 71722117354 2116521 216 3.6 7322 505 6 114
+143 30 +10396 + 8516 + 704912117436 2117002 2116236 7338 365 7 14
+144 00 +10269 + 0391 + 65262117531 2117101 2116345 7356 364 8 1i4
+144 30 +10142 + 8266 + 64032118035 2117209 2116460 7373 361 8 115
+145 00 +10015 + 8142 + 6281 (2118144 2117328 2116585 7 39.1 363 9 115
+145 30 + 9489 + 8018 + 61592118263 2117453 2117118 741.0 363 9 115
+146 00 + 9363 + 7494 + 603.7|211839.1 2117588 2117260 74,8 362 10 115
+146 30 +9237 + 7370 + 55162118527 2718132 2117410 7 447 361 11 115
+147 00 + 9112 + 7247 + 539512119073 2118285 2117570 7 46.6 361 11 115
+147 30 + 8587 + 7125 + 527412119228 2118446 2118139 7 48.6 360 12 115
+148 00 + 8463 + 7002 + 51542119392 2119018 2118317 7 50. 360 12 115
+148 30 + 8339 + €481 + 50352119566 2119199 2118505 7526 359 13 115
+149 00 + 8215 + 6359 + 451612120150 2119390 2119102 754.6 359 14 115
+149 30 + 8092 + 6238 + 43972120344 2119590 2119309 7 56.7 358 14 115
+150 00 + 7570 +611.8 + 4279220548 212020.1 2119525 758.8 358 & 115
+150 30 + 7448 + 5599 + 41622121162 2'20421 2120152 8010 357 15 116
+151 00 + 7326 + 5479 + 4045 ;2121386 2121052 2120389 $03.2 357 16 116
+15' 30 + 7206 + 5361 + 352912122022 2121293 2121036 8 05.4 356 17 116
+152 00 + 7086 + 5243 + 34132122267 2121545 2121294 8 07.7 356 17 116
+152 30 + 6566 + 5126 + 529912122524 2122208 2121562 8 10.0 355 18 116
+153 00 + 6448 + 5010 + 318512123192 2122482 2122241 5 12.3 355 19 116
+153 30 + 6330 + 4454 + 307.11212347.1 2123166 2122531 8 14.7 354 19 116
+154 00 + 6213 + 4379 + 25592124162 2123462 2123231 817.1 354 20 116
+154 30 + 6096 + 4266 + 244772124464 2124169 2123543 8196 353 200 116
+155 00 + 5581 + 4152 + 23372125178 2124488 212426.6 3221 353 21 116
+155 30 + 5466 + <040 + 222712125504 2125219 212500.1 8 24.6 352 22 116
+156 00 + 5353 + 3529 + 21182126242 2125561 21253438 8272 352 22 117
+156 30 + 5240 + 3419 + 201.0]212659.2 2126316 2126106 8298 3l 23 117
+157 00 + 5129 + 3310 + 15042127355 2127082 21 .047.6 8325 351 24 117
+157 30 + 5018 + 3202 + 13982128131 21..,46.1 2127258 8352 351 24 117
+158 00 + 4509 + 3095 + 12932128519 2128253 2128052 8 38.0 350 25 117
+158 30 + 4401 + 2589 + 119.0{2129321 2129057 2128459 8 40.8 356 26 117
+159 00 + 4294 + 2484 4+ 1088 2130155 2129475 2129278 8 436 349 26 117
+159 30 + 4188 + 2381 + 05872130564 2130305 213011.0 8 46.5 349 27 117
+160 00 + 4084 + 2279 + 0488 (2131405 2131149 2130555 8494 349 28 'i7
+160 30 + 3581 + 2179 + 9389 (2132261 2132006 2131413 8524 348 28 1.7
+161 (O +3479 + 2079 + 029312133131 2132477 2132284 8554 348 29 118
+161 30 + 3379 + 1582 + 01982134015 2133361 2133169 % SK.5 348 30 118
+162 00 + 3280 + 1486 + 01042134513 2134259 2133067 901.6 347 31 118
+162 30 + 3183 + 1391 + 00122135426 213517.2 2134578 9 04.7 347 31118
+163 00 + 3088 + 1298 -007912136354 2136099 2135503 9079 347 32 118
+163 30 + 255 + 1207 - 01682137296 2137040 2136443 911.1 346 33 118
+164 00 + 2503 + 1118 - 025512138254 2137596 2137396 9144 346 33 I
+164 30 + 2413 + 1030 -034012139227 2138566 2138364 9177 346 34119
+165 00 +2325 + 0544 - 0423 (2140216 2139552 2139346 9211 346 35 119
+165 30 + 2239 + 0461 - 05052141221 2140553 2140342 9 244 345 6 119
+166 00 + 2155 + 0379 - 05842142241 7141569 2141353 9279 345 36 11
+16630 |+ 2073 + 0299 - 106112143278 2143000 2142379 9313 S 37 119




ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992 25
SURFACE PATH OF THE ANNULAR PHASE OVER LAND
Latitude of: Universal Time at: On Central Line
Longitude | Northern  Central  Southern| Northern Central Southern | Maximum Path  Sun’s
Limit Line Limit Limit Line Limit Duration  Width Alt. Az
- o ’ o ’ o - h m s F m s h m s m s ks o c
+167 00 + 1593 + 0222 - 113712144221 2144047 2143420 9349 345 38 120
+167 30 + 1516 + 0147 - 120921 +>400 214511.0 2144476 9 38.4 345 38 120
+168 (0 + 1441 + 0074 - 12802146486 2146189 2145747 9 42.0 344 39 120
+168 30 + 1369 4 0003 - 134812147589 2147284 2147033 9 456 344 40 120
+169 00 + 1299 - 0065 - 14142149109 2148395 2143135 9 49.2 344 41 121
+169 30 + 1231 - 0130 - 14782150246 2149523 2149253 9529 344 41 121
+170 00 + 1166 - 0193 - 15392151401 2151067 °15038.6 9565 344 42 121
+17¢ 30 + 1105 - 0253 - 13597 2152573 2152227 2151535 10 00.2 344 43 121
+171 00 + 1046 - 0310 - 20522154162 2153405 2153100 10039 344 44 122
+171 30 + 0589 - 0364 - 21052155370 2154599 2154281 10 07.7 344 44 122
+172 00 + 0536 -0416 - 21542156595 215621.0 21554738 10114 344 45 122
+172 30 + 0487 - 0464 - 220.1|2158238 2157439 215709.1 10 15.2 344 .5 123
+173 00 + 0440 - 0509 - 22452159500 2159084 2158320 10 18.9 344 47 123
+173 30 + 037 - 0551 - 228512201180 220034.7 2159 56.6 10 22.6 344 47 124
+174 00 + 0357 - 059.0 - 2322712202478 2202027 2201228 10 26.4 344 48 124
+174 30 + 0321 - 1025 - 23562204194 2203325 2202507 10 30.1 344 49 125
+175 00 + 0288 - 1056 - 238712205529 2205040 2204202 10 338 344 50 125
+175 30 + 0259 - 1084 - 241312207283 2206373 2205513 10375 344 50 126
+176 00 + 0234 - 1108 - 2437 2209055 2208123 2207 24.1 10 41.1 344 51 126
+176 30 + 0273 - 1129 — 24562210446 2209490 2208 58.6 10 447 344 52 127
+177 00 + 0196 - 1145 - 24722212255 2211275 2210347 10 48.2 344 53 128
+177 30 + 0183 - 1158 - 2484 (2214082 2213078 2212124 10 51.7 344 53 128
+178 00 + 0175 - 1166 - 249212215528 2214497 221351.8( 10551 344 54 129
+178 30 + 0171 - 1170 - 24962217393 2216335 2217328 10 58.5 344 55 130
+179 00 + 0171 - 1170 - 2496 |2219275 2218189 2217155 11 01.8 344 56 131
+179 30 + 0176 - 1165 - 24912221176 2220061 221859.7; 11049 344 56 132
+180 00 + 0186 — 1156 - 2482 (2223094 2221549 2220456 1 08.0 344 57 133
-179 20 + 0200 - 1142 - 24369 |222503.1 2223454 2222331 11 11.0 344 58 134
~179 00 + 0220 - 1123 - 245112226584 2225376 222421 11 13.8 344 58 135
-178 30 + 0244 - 1100 - 2428 (2228555 2227314 2226127 11 16.6 344 59 136
-178 00 + 0274 - 1071 - 240112230542 2229268 2228049 11 19.1 344 60 137
-177 30 + 0309 - 1038 - 23692232546 2231238 2229585 11 21.6 344 60 138
=177 v + 0349 - 0599 - 233212234565 2233224 2231536 11239 343 61 140
-176 30 + 0394 - 0556 - 22902237000 2235224 2233502 1) 26.0 343 62 141
-174 (X) + 0445 - 0507 - 22432239050 2237239 2235482 11279 343 62 143
-1.530 + 03502 - 0453 - 2191 12241115 223926F% 2237476 11 29.7 343 63 144
~175 00 + 0564 - 0393 -~ 213312243193 224131.1 2239483 11 31.2 342 63 146
-174 30 #1032 - 0328 - 207112245284 2243267 2241504 11 32.6 342 64 14
-174 00 + 1106 - 0257 - 200312247387 2245435 2243536 11 33.7 342 64 150
=173 30 + 1185 - 0181 - 15302249502 2247515 224558.1 11 347 341 64 152
-173 00 + 1270 - 0099 - 1451 (2252028 2250006 2248037 11 35.4 341 65 154
=172 30 + 1362 -0012 - 136712254164 2252108 2250104 11 35y 340 65 156
-172 (0 » 1459 + 0082 - 127712256308 2254219 22521807 11362 310 65 178
-171 30 v 1561+ 01RO 118212258460 2256339 2254267 11 36.2 239 66 161
-171 0 + 2070 + 0285 - 108212301020 2258467 2256362 11 26.0 339 66 163
-170 30 + 20185 + 03985 - 057612303184 2301002 2258464 11 356 333 66 165
-170 00 + 2305 + (0S51.) - 0463 12305354 2303142 2300574 11 349 RR1 66 168
-169 30 + 2430« 1033 - 034712307527 2305288 2303090 11 34.0 337 66 170
- 900 + 2563 ¢+ 1160 - 022412310102 2307437 2305211 i1 329 3136 66 173
—~168 30 + 3101 4+ 1292 0096 12312278 2309589 2307337 11 318 336 66 175
-168 () + 32384 4 T3 4 0037 12304458 2312 143 2309 465 11 30.0 318 66 177
=167 30 + 3393w 1874 2 017502317028 2314297 2311596 11 28 3 1”1 65 1x7
167 00 F3SET 0w 212% ¢ 031902319200 2316450 2314 1238 11 263 334 65 k2
- 166 30 06+ 2277+ 0468 2321367 V19003 23162600 11211 133 LI .8




26 ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992
SURFACE PATH OF THE ANNULAR PHASE OVER LAND
Latitude of: Universal Time at: On Central tinc
Longitude | Northerm Central  Southern| Northern Central Southern | Maximum Path  Sun’s
Limit Line Limit Limit Lise Limit Duration  Width Alt. Az
o f © ’ ° ’ ° ’ h m s h m s h m s m s km ° o
-166 00 + 4270 + 2436 + 102212323530 2321151 23181391 11 21.8 333 64 187
-165 130 + 4439 + 3000 + 11812326085 2323295 2320520/ 1119.2 332 64 189
-165 00 + 5013 +3169 + 13452328232 2325434 2323(04.6 11 16.5 331 64 191
- 164 30 + 5192 + 3342 + 1513(233037.0 2327566 232516.7 11 13.7 331 63 193
-164 00 + 5375 + 3520 + 20862332498 2330089 2327282 11 10.7 330 62 195
-163 30 + 5562 + 4102 + 22632335014 2332204 232939.1 11 07.5 330 62 197
-163 00 + 6153 + 4288 + 244412337117 2334308 2331492 11 (4.2 329 61 198
-162 30 + 6348 + 4479 + 30292339206 2336401 2333583 11 00.9 329 61 200
-162 00 + 6546 + 5072 + 321872341281 2338481 2336065 10 574 329 60 202
-161 3¢ + 7148 + 5270 + 341.1 2343339 2340548 2338135 10538 328 59 203
-161 OV + 7353 + 5470 + 4007 (234538.1 2343000 2340193 10 50.1 328 59 204
-160 30 + 7561 + 6074 + 42062347404 2345037 2342237 10 46.4 328 58 206
-160 00 + 8172 + 6281 + 44092349410 2347057 23442638 10 42.6 328 57 207
-159 30 + 8285 + 6490 + 5014 (2351396 2349059 2346283 10 38.8 327 56 208
-159 00 + 9000 + 7101 + 5221 ({235336.1 2351044 234828.2 10 349 327 56 209
~158 30 + 9217 + 7315 + 543.1|235530.7 235301.0 2350265 10 31.0 327 55 211
-158 00 + 9436 + 7531 + 6044 (2357231 2354557 2352229 10271 327 54 212
-157 30 +10057 + 8148 + 625812359134 2356483 235417.6| 10232 327 53 213
-157 00 +10279 + 8367 + 6474 | 001014 2358389 2356104 10 19.2 327 52 213
-156 30 +10502 + 8588 + 709.1 002473 000274 235801.2| 10153 327 51 214
-156 00 +11127 + 9209 + 7310 004308 002138 2359500 10114 327 51 215
-155 30 +11352 + 9432 + 7530 006 12.1 G03580 001368 10075 328 50 216
-155 00 +11 577 +10055 + 8151 007 51.1 0 05 40.1 00321.6] 10036 328 49 217
-125 00 +31239 +29296 +27369 | 051299 052046 052289 7338 364 7 239
-124 30 +31386 +29446 +27518}) 051356 052137 052395 7324 364 7 239
-124 00 +31532 +29594 +2806.6| 051413 052217 052492 7310 365 6 239
-123 30 +32079 +30140 +28213 | 051470 052287 05258.1 729.7 366 6 240
-123 00 +32226 430283 428356 | 051527 052339 053053 7285 366 S 240
-122 30 +32373 +30424 +28498 | 051584 052387 053122 7272 367 5 240
-122 C0 +30 56.6 +29 04.1 052435 05319.1 7260 368 4 240
-121 30 +31 107 +29 183 052484 05326.0 7247 368 4 241
-121 00 +31 249 e 052532 7235 369 3 241
-120 30 +31 39.0 052580 7222 370 3 241




ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992 27
CORRECTIONS TO U.T. AND LATITUDE
FOR ELEVATIONS ABOVE SEA LEVEL
T e A L
o 7 1 s o 7 ” s o 7 » s

+142 00 -2.442 -0364 | +166 00 -3.424 -0406 [ -17000 -4.711 -0.070
+14230 -2.508 -0.408 [ +16630 -3.461 -0.405 | -16930 -4.687 -0.057
+143 00 -2530 -0422 | +16700 -3.499 -0403 | -16900 —4.660 -0.043
+14330 -2495 -0399 | +16730 -3.537 -0401 | -16830 -4.629 -0.029
+144 00 -2494 -0.394 | +16800 -3.576 -0399 | -16800 -4.594 -0.015
+14430 -2497 -0393 | +16830 -3.615 -0397 | -16730 -4.556 -0.001
+14500 2508 -0.397 | +169 00  -3.654 -0395 ) -16700 -4.515 +0.013
+14530  -2513 -0.396 | +16930 -3.694 -0392} -16630 —4.470 +0.027
+146 00 -2.524 -0.398 | +17000 -3.735 -0.389 | -166 00 -4.422 +0.041
+146 30 -2532 -0.399 [ +17030 -3.775 -0386 | -16530 —-4.372 +0.055
+14700 -2542 -0.401 | +171 00 -3.816 -0383 | -16500 -4318 +0.069
+14730 -2.552 -0.401 | +17130 -3.858 -0.380 | -16430 -4.261 +0.082
+14800 -2.563 -0.403 [ +17200 -3.899 -0376 | -16400 -4.203 +0.096
+14830 -2575 -0.404 | +17230 -3941 -0373|-16330 —4.142 +0.109
+149 00 2587 -0405)+17300 -3982 -0369 (-16300 -4.079 +0v.123
+14930 -2.600 -0.406 | +17330 -4.024 -0365 | -16230 -4.014 +0.136
+15000 -2.613 -0.407 [ +17400 -4.065 -0360 | ~16200 -3.948 +0.149
+15030  -2.627 -0.408 | +17430 -4.107 -0.356 | -161 30 -3.881 +0.161
+151 00 -2.642 -0.409 | +17500 -4.148 -0351 | -16100 -3.813 +0.173
+15130  -2.658 -0.409 | +17530 -4.188 -0346 | -16030 -3.744 +0.185
+15200 -2674 -0410)+176 00 -4229 -0340]-16000 -3.675 +0.197
+15230 -2.691 -0411|+17630 -4.269 -0335|-15930 -3.606 +0.208
+15300 -2.708 -0.412(+17700 -4.308 -0.329|-15900 -3.537 +0.219
+15330 -2.727 -0.412 | +17730 -4346 -0322|-15830 -3.468 +0.230
+15400 -2.746 -0413 | +17800 -4384 -0316 | -15800 -3.400 +0.240
+15430 -2765 -0414 | +17830 -4421 -0309 [ -15730 -3.333 +0.250
+15500 2786 -0.414 | +17900 -4456 -0302|-15700 -3.267 +0.259
+15530 -2.807 -0.415 | +17930 -4.491 -0.295|-15630 -3.202 +0.268
+156 00 -2.829 -0.415 | +18000 -4.524 -0287|-15600 -3.138 +0.277
+156 30 -2.852 -0.416 | -17930 -4.556 -0279 | -15530 -3.076 +0.285
+15700 ~2.875 -0416 | -17900 -4586 -0271|-15500 _-3.015 +0.293
+15730 -2900 -0.416 | -17830 -4.615 -0262 | -12500 -2344 +0.385
+158 00 ~-2924 -0.416 | -178 00 -4.642 -0254 | -12430 -2484 +0374
+15830 -2950 -0.416 | —17730 -4.666 -0.244 | -12400 -2.787 +0.348
+159 00  -2977 -0416 | -17700 -4.689 -0.235]-12330 -2.880 +0.340
+15930 -3.004 -0416|-17630 -4.710 -0.225]-12300 -2419 +0379
+160 00  -3.032 -0416 | -176 00 -4.728 -0.215|-12230 -1.848 +0.426
+16030 -3.061 -0416 | -17530 -4.743 -0.204

+161 00 -3.090 -0.416 [ -17500 -4.756 -0.194

+161 30 -3.120 -0415[-17430 -4.766 -0.182

+16200 -3.151 -0415{-17400 -4773 -0171

+16230 -3.183 -0414 | -17330 -4777 -0.159

+163 00 -3.215 -0413 [ -17300 -4778 -0.147

+16330 -3.248 -0.412 [ -17230 -4.775 -0.135

+164 00 -3.282 -04121-17200 -4.770 -0.123

+16430 -3.317 -0410|-17130 -4.760 -0.110

+16500 -3.352 -0.409 | -17100 -4.747 -0.097

+16530 -3.388 -0.408 | -17030 -4.731 -0.084

These corrections 1o latitude and time are 10 be applied to the comesponding surface data on page 24
1o correct for clevation. The wnits are seconds of arc or seconds of time per thousand feet

Elevation 35000 ft. at longitude +149°.
Lat. com.: —2587 x 35 = -90"6 = ~15

Example:

Time corr.: —0°405 x 35 = ~14%2

Hence, for the longitude +149° tabular entry on page 24, the three latitude values should be shified
south by 1’5, and the three times advanced (made earlier) by 14%2




28 ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992
PATH OF CENTRAL LINE AT FLYING ALTITUDES
10000 Fu. 40000 F. 10000 Fu. 40000 Fu

Ut Latitude Longitude | Latitude Longitude UT Latitude  Longitude | Latitude  Longitude
hm ©° ’ o ’ o ’ o ’ h m o ’ o , o ’ [} ’
Limits | +11 320 +13708.1 { +11299 +137100 | 2210 | - 1139 +176344 | - 1162 +176375
2116 | +1056.1 +138330 ! +10 100 +14019.2 | 2211 | — 1149 +17652.7 | - 117.2 +17655.7
2117 | + 8463 +143418 | + 8308 +144159 | 2212 | - 1157 +17710.8 { — 1180 +17713.7
2118 |+ 7443 +14611.2 | + 7330 +146358 | 2213 | - 1164 +17728.7 | - 1187 +177315
2119 |+ 6582 +148039 | + 6488 +14824.0 | 2214 | - 1170 +177464 | — 1193 +17749.2
2120 [+ 6204 +149375 | + 6122 4149548 | 2215 | - 1174 +178039 | - 119.6 +178 06.7
2121 + 548.0 +15058.7 | + 5406 +151141 | 2216 |- 1177 +178213 |- 1199 +178 24.0
2122 {+ 5195 +152112 |+ 5127 4152252 | 2217 |- 1178 +178385 | - 1200 +17841.1
2123 |+ 4539 +15317.1 |+ 4476 +153300 | 2218 | - 1177 +178555 | - 1199 +178 58.1
2124 | + 4307 +15417.7 [+ 4248 +154297 12219 1 -1176 +179124 | - 1198 +179 149
2125 |+ 4095 +15514.1 | + 4039 +155254 | 2220 | - 1173 +179292 | -~ 1194 +17931.6
2126 |+ 3499 +15607.0 | + 3446 +15617.6 | 2221 | - 1168 +179458 | - 119.0 +17948.1
2127 |+ 3317 +156568 | + 3266 +157068 | 2222 { - 1162 -179578 [ - 1184 179555
2128 |+ 3147 +157440 | + 3098 +157535 | 2223 { - 1155 -179415 |- 1177 -179392
2129 | + 2588 +158289 | + 2541 +158380 | 2224 | - 1147 -179253 | - 1168 -17923.1
2130 | + 2439 +15911.8 | + 2394 +159205 | 2225 | - 1137 -179093 | - 1158 -17907.1
21 31 + 2298 +159529 [ + 2255 +16001.2 | 2226 |- 1126 -178533 |- 1147 -17851.2
2132 |+ 2166 +160324 | + 2124 +160404 | 2227 | - 1114 -178375 | - 1135 -178354
2133 |+ 2040 +161104 |+ 1600 +16118.1 | 2228 |- 1100 -17821.8 | - 1121 -178198
2134 |+ 1522 +161470 | + 1482 4161545 | 2229 | - 1085 -178063 | - 1107 -178043
2135 |+ 1409 +162225 | + 1371 +16229.7 | 2230 - 1069 -177508 | - 109.0 -177 489
2136 |+ 1303 +162558 |+ 1265 +16303.8 | 2231 |- 1052 -177354 | - 1073 -17733.6
2137 |+ 1201 +16330.1 | + 1165 +163369 | 22321} -1034 -177202 |- 1055 -177183
2138 |+ 1105 +164025 [+ 1069 +16409.0 | 2233 | — 1014 -177050 | - 1035 -177032
2139 1+ 1013 +164339 | + 0578 +164403 | 2234 | - 0593 -176500 | — 101.4 -176 482
2140 | + 0526 +165045 | + 0492 +16510.7 | 2235 | - 0571 -176350 | - 0592 -176333
21 41 + 0443 +165344 | + 0409 +165404 | 2236 | — 0548 -17620.1 | — 0569 —17618.5
2142 | + 0364 +166035 | + 0331 +166093 | 2237 { — 0524 176053 | - 0545 -17603.7
21 43 + 0288 +166319 | + 0256 +16637.6 | 2238 | — 0498 -175506 | - 0519 -17549.]
2144 | + 0217 +16659.7 | + 0185 4167052 | 2239 [ - 0472 -17536.0 { — 0493 —-175345
21 45 + 0148 +167269 | + 011.8 +167323 | 2240 | - 0444 175215 | - 0465 -175200
2146 | + 0083 +167535 [ + 0053 +16758.8 | 2241 | - 0415 -175070 | - 043.6 -17505.6
2147 | + 0022 +168196 | ~ 0008 +16824.7 | 2242 [ - 0385 -174526 | - 0406 -17451.2
2148 | - 0037 +168451 | — 0067 +16850.1 | 2243 [ — 0354 -174383 | - 0375 174249
2149 | - 0093 +169102 | — 0122 +16915.1 | 2244 [ - 0322 -174240 ! - 0343 -i74227
2150 | -~ 0146 +169348 | - 0175 +169395 | 2245 | - 0289 —-174098 | — 0,51.0 —174 08.6
21 51 - 0197 4169589 [ - 0225 +17003.6 | 2246 | — 0255 -173557 | - 0275 —-173545
2152 | - 0245 4170227 | - 0272 +17027.2 | 2247 { - 0219 -173416 | - 0240 -173 7053
2153 | - 0299 4170460 | - 0317 +170504 | 2248 | — 0183 173276 | - 0204 —173 265
2154 | - 0333 4171089 | - 0360 +171133 12249 | - 0145 =-173137 |- 0166 ~-173126
21 55 - 0373 4171315 | - 0400 +171357 | 2250 | - 0106 -172598 | - 0127 -172588
2156 | - 0412 +171537 | - 0438 +17157.8 | 2251 | ~ 0067 ~-172459 | - 0088 ~17245.0
2157 - 0448 +172156 | - 0474 +172196 | 2252 [ - 0026 -172321 } - 0047 -17231.2
21 58 ~ 0482 4172371 | - 0507 +17241.1 | 2253 | + 001.6 ~172184 | - 0005 —172175
21 59 - 0513 +172584 | - 0539 +173022 {2254 | + 0059 -17204.7 | + 003.7 ~172 038
2200 | - 0543 +173193 | - 0568 +17323.1 § 2255 |+ 0103 -17151.0 | + 008.1 —171 50.2
22 01 - 0571 +173399 | - 059.6 +173437 | 2256 | + 0148 -171374 | + 0126 -171 366
2202 | - 0597 4174003 | - 1022 +174040 | 2257 | + 0194 171238 | + 017.2 171 23.1
2203 - 1021 +174204 | - 1045 +174240 | 2258 | + 0241 -171103 } + 0219 -171 096
2204 | - 1043 4174403 | - 1067 +174437 ]| 2259 | + 0289 ~170568 | + 0267 -17056.1
2205 - 1063 +174599 | - 1087 4175033 | 2300 | + 0338 ~170433 1 + 0316 -170427
22 06 - 1082 +17519.2 | - 1105 +175226 | 2301 | + 0388 170298 | + 0366 1702923
2207 - 1098 +175383 [ - 1122 +17541.6 | 2302 | + 0439 -170164 | + 0318 170159
2208 (- 1113 4175573 | - 1137 4176004 | 2303 [ + 0491 -17003.0 | + 047.0  -170 025
22 09 - 1127 4176159 | - 1150 +17619.1 | 2304 | + 0545 —169496 | + 0523 169 492




ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992 29
PATH OF CENTRAL LINE AT FLYING ALTITUDES
10000 Ft. 40000 Ft. 10000 Ft. 40000 F.

Ut Latitude  Longitude | Latitude Longitude Ut Latitude Longitude | Latitude Longitude
h m o ¢ o o o ¢ h m o o s o ¢ o
2305 | + 0599 -169363 [ + 057.7 -169 359 000 | + 8521 -156384 | + 8489 -156406
2306 | + 1054 -169229 | + 103.2 -169 226 001 | +9044 -15621.6 | + 901.2 -156239
2307 |+ 11,1 -16909.6 | + 1089 —169 09.3 002 | +9169 -156047 | + 913.6 -15607.0
2308 | + 1168 168563} + 1146 —168 56.0 003 | +929.6 -155476 | + 9263 -15550.0
2309 | + 1227 -16843.0 | + 1205 -168 42.7 004 | +9425 -155302 | + 939.1 -155327
2310 | + 1286 -—16829.7 | + 1264 —16829.5 005 | + 9556 —15512.7 | + 9521 ~15515.2
2311 | + 1347 -168164 | + 1324 -168 162 006 | +10088 —154549 | +10054 -15457.5
2312 | + 1408 -16803.1 [ + 138.6 -168 03.0 007 | +10223 -154369 | +10188 -~15439.6
2313 | + 1471 -167498 | + 1448 -16749.8 008 | +10359 -15418.6 } +1032.4 154 2.4
2314 | + 1535 -167366 | + 1512 —167 365 009 | +1049.8 —15400.1 | +1042 -~15403.0
2315 + 1599 -167233 | + 1577 -167233 010 | +11 039 -153414 | +11 002 ~153443
2316 [ + 2065 ~167100 | + 2042 -167 10.0 011 | +1118.1 -153223 | +11 145 ~153253
2317 | + 2132 -166567 [ + 2109 -166 56.8 012 | +'1327 -153029 | +11 289 153 06.0
2318 | + 2200 -16643.4 [ + 2177 —166 435 013 | +11474 -152433 | +1143.6 ~152 465
2319 | + 2269 -16630.1 | + 2246 -16630.3 014 | +12024 -152233 | +11586 ~15226.6
2320 | + 2339 -16616.8 | + 2316 160 17.0 015 | +1217.6 -152029 | +1213.7 -15206.3
2321 | + 2410 -166034 | + 2387 —-166 03.7 016 | +1233.1 -151423 | +1229.2 ~151457
2322 | + 2482 -16550.1 | + 2459 -165504 017 | +12488 —15121.2 ( +1244.8 ~1512438
2323 | + 2556 -—-16573F7 | + 2532 -165370 018 | +13049 -15059.7 | +1300.8 ~151 034
2324 { + 303.0 -165233 | + 3006 -16523.7 019 | +1321.2 -150379 | +1317.0 -~-15041.7
2325 [ + 2106 -165099 | + 3081 -165103 020 | +13378 -150156 | +1333.6 ~150195
2326 | + 3182 -164564 | + 3158 -164 569 021 | +1354.7 -149528 | +13 504 -14956.8
2221 | + 3260 -164429 | + 3235 -164434 022 | +14119 -149295 | +1407.6 -149 33.7
2328 | + 3339 -164294 | + 3314 -164299 023 | +14294 -14905.7 | +14 25.0 -14910.0
2329 | + 3419 -164158 | + 3394 -164 164 024 | +14473 -148414 | +14429 -148459
2330 | + 3500 -164022 | + 3475 -164029 025 | +1505.6 -148165 | +1501.0 -148 21.1
2331 | + 3582 163486 | + 3557 -163493 026 | +15242 -14751.0 [ +1519.6 ~-147 557
2332 | + 4065 -163349 | + 4040 163356 027 | +1543.2 -147248 | +15385 -14729.7
2333 | + 4150 -163212 | + 4124 -163 219 028 | +1602.7 -14658.0 | +15579 -14703.0
2334 | + 423, -163074 | + 4210 -163 08.2 029 | +1622.6 -146303 [ +1617.7 -14635.6
2335 | + 4322 -162535 | + 429.7 -162 544 030 | +16429 -146019 | +16379 -14607.3
2336 | + 4410 -16239.6 | + 4384 -162405 031 | +1703.8 -145326 | +1658.7 -145383
2337 [ + 4500 -162257 | + 4474 -162 266 032 | +17252 -145024 | +17199 -145083
2338 | + 4590 ~-16211.6 | + 4564 -162 126 033 | +1747.1 -144312 | +1741.8 -144373
2339 | + 5082 ~161575 | + 5055 -16158.6 034 | +1809.6 -143589 | +1804.2 -14405.2
2340 | + 5175 -161434 | + 5148 -161 445 035 | +1832.8 -143255 | +1827.2 -143 321
2341 | + 5269 -16129.1 | + 5242 -161 303 036 +18 56.7 -14250.7 | +18 509 ~14257.6
2342 | + 5365 -161148 } + 5337 -161 16.0 037 | +41921.3 -14214.6 | +19 154 -142218
2343 | + 546.1 -161004 | + 5434 -16101.6 038 | 419468 141369 [ +1940.7 -141444
2344 | + 5559 -160459 | + 5552 -16047.2 039 | +2013.1 -140575 | +2006.8 -14105.4
2345 | + 6059 -160313 | + 6031 -16032.7 040 | +20405 -14016.1 | +20339 -140244
2346 | + £§159 -160166 | + 6131 -16018.0 041 | +21 089 -139326 | +2102.1 -139414
2347 | + 6261 -160019 | + 6233 -160033 042 | +21 385 -13846.7 | +21 315 -13856.0
2348 | + 6365 -15947.0 | + 6336 -159485 043 | +2209.6 -13758.0 | +22023 -138079
2349 | + 6470 -159320 ] + 6441 ~1591335 044 | +22423 -137060 | +22346 -137 16.6
2350 | + 6576 -159169 | + 6547 -159 185 045 | +23 168 -13610.2 | +23 087 -13621.6
2351 ) + 7084 -15901.7 ) + 7054 -159033 046 | +23535 -~135099 | +23449 -135223
2352 | + 7193 -158463 | + 7163 -158 48.0 047 | +24 328 -134039 | +2423.7 -134175
2353 | + 7303 -158308 | + 7273 -—-158 326 048 | +2515.5 -132509 | +2505.7 -13306.0
2354 | + 7415 -158152 | + 7385 -15817.1 049 | +2602.6 ~13128.6 | +2551.8 ~—131 457
2355 | + 7529 -157595 | + 7498 -158014 050 | +2655.6 —129533 | +26435 -130133
2356 | + 8044 157436 | + 8013 -157 455 051 +2757.7 127579 | +2743.4 -128 226
2357 | + 8161 -157275 ) + 8130 -157 295§ 052 | +29163 ~125257 | +28579 —12559.7
2358 1 + 8279 157113 | + 8248 -157134 053 | +31284 -~120524 | +3050.6 -12210.6
2359 | + 8399 156549 | + 8367 ~—15657.1 | Limits | +3252.5 -11745.6 | 432506 -11747.1




ANNULAR SOLAR ECLIPSE OF 4-5 JANUARY 1992
LUNAR LIMB PROFILE

Radial Scale at Limb: approx. 4 arcseclinch

true limb: irregular curve
mean limb: smooth curve
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TOTAL SOLAR ECLIPSE OF 30 JUNE 1992 35
SURFACE PATH OF THE TOTAL PHASE

UT Northern Limit Central Line Southern Limit

o Latitude  Longitude | Latitude Longitude | Latitude  Longitude

-] 4 - ’ -] ’ Q ’ o ’ =) ’

Limits | -3453.4 - 5651.1 | -3549.2 - 56225 | -3646.1 - 56 13.0
h m
1101 -32324 - 511387 e e s
11 02 ~31072 - 48250 | -34106 - 52521
11 03 -30107 - 46133 | -32288 - 4859.6 e e
11 04 -29266 - 44279 { -31283 - 46373 | -3359.1 - 49522
11 05 ~28498 - 4258.1 | -30423 - 4446.6 | 32515 -— 47126
11 10 -2642.0 - 37246 | -2816.1 - 3830.0 | -29553 - 39465
1115 -25207 - 33229 | -26484 - 34123 | -2819.1 - 35080
11 20 -24238 - 30060 | -25482 - 3046.6 | -27150 - 31316
1125 ~-23430 -~ 27162 | -25056 - 27513 | -2630.0 -— 282938
11 30 23143 -24450 | -24356 - 25163 | —-25586 - 25502
11 35 -22552 -22270 | -24157 - 22555 | -2537.7 - 2326.1
11 40 -22441 -20189 | -2404.1 - 20453 | -25254 - 21134
11 45 -22402 - 18183 | -2359.7 - 18430 ( -25206 - 1909.2
11 50 -22426 - 16235 | -24018 - 16468 | -25223 - 17113
11 55 -22509 - 141331 -24099 - 14552 | -25302 - 15183
12 00 -23048 - 12458 | -24237 - 13069 | -25438 - 13287
1205 -23242 - 11008 | -24428 - 11209 | 26028 ~ 11415
12 10 -23488 - 9170 | -25074 - 936.1 | -26273 - 9556
12 15 24186 - 7337 | -25373 - 7518 | -26573 - 8100
1220 -24539 - 5498 | -26126 - 6068 | -27327 - 6238
1225 -25348 -~ 4046 | -26536 -— 4204 [ -28140 - 4360
12 30 -26215 - 2170 | -27406 - 2314 | -29014 — 2454
1235 -27146 - 0257 | -28341 - 0385 | -29554 - 0506
12 40 -28147 + 1305 ] -29348 + 1198 | -30569 + 1100
12 45 -29226 + 3337 | -30437 + 3254 | -32069 + 3184
1250 | -30396 + 5461 | -32021 + 5411 | -33270 + 5378
1255 -3207.7 + 8113 | -33322 + 8106 | -34595 + 8123
13 00 -33498 + 10546 | -35173 + 11000 | -3648.2 + 11089
1305 =-35509 + 14049 | -37233 + 14198 | -3900.2 + 14 40.1
13 10 -38206 + 17598 | -40019 + 18316 | -41504 + 19134
13 15 ~41437 + 23247 | -43476 + 24387 | -4610.5 + 26254
13 16 -4236.6 + 24514 | -44503 + 26242 1 -4733.1 + 28486
13 17 -43369 + 26318 | -46063 + 28343 | -49341 + 32256
1318 -44 486 + 28333 | -47487 + 31348 v e
1319 -46 21.2  + 31143 e R
13 20 -4904.1 + 36109 R e e e
Limits | -5043.7 + 39223 | -51340 + 38372 [ -52247 + 3749.1

For duration, path width, and altitude and azimuth of the Sun,
please see page 38, Local Circumstances for Points on the Central Line
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ELEMENTS OF THE ECLIPSE
U.T. of geocentric conjunction in right ascension, June 30% 12" 23™ 21°.929
Julian Date = 2448804.0162260344
hm s s s
R.A. of Sun and Moon 6 38 57.402 Hourly motions 10.350 and 158.436
AT 59.012
Declination of Sun +23 08 17.09 Hourly motion - 009.63
Declination of Moon +222219.92 Hourly motion - 551.42
Equatorial hor. par. of Sun 8.65 True semidiameter of Sun 1543.9
Equatoral hor. par. of Moon 6029.24 True semidiameter of Moon 16 28.9
Lunar figure offset, long.  + 0.53
Lunar figure offset, lat. . 0.29
CIRCUMSTANCES OF THE ECLIPSE
U.T. Longitude Latitude
d h m ° ! ° !

Eclipse begins June 30 9 50.9 - 48 38.9 -1822.2
Central eclipse begins 301101.7 - 56 32.5 -3549.2
Central eclipse at local apparent noon 3012234 - 4554 -2639.6
Central eclipse ends 3013 18.9 + 38 37.2 -5134.0
Eclipse ends 301429.7 + 35524 -3519.6

Longitudes are measured positive east of Greenwich

BESSELIAN ELEMENTS, POLYNOMIAL FORM

The equations below represent simple least-squares fits 1o the tabular Besselian Elements.

Let ¢ = (U.T. - 9%) in units of hours.

These equations are valid over the range 0%.800< r < 57.658. Do not use f outside the given range,
and do not omit any terms in the series.

If pis greater than 360°, then subtract 360°.

x= -1.92288785 +
y= -0.44378301 -
sind=0.39310993 -
cosd=0.91949152 +

nu=314.08445448 +
Radius penumbra= 0.53397731 +
Radiusumbra= -0.01234610 +

0.56715882 ¢
0.09330135 ¢
0.00003870 ¢
0.00001649
14.99942367 ¢
0.00000280
0.00000254 ¢

+

o+ o+

4

0.00007879 2
0.00013788 2
0.00000009 2
0.00000006 2
0.00000087 22
0.00001240 2
0.00001227 2

0.00000923 3
0.00000169 3

0.00000001 A3

0.00000001 3
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Intersection of Axis

Radius of Shadow

U.T. of Shadow with Direction of Axis of Shadow on
Fundamental Plane Fundamental Plane
x y sin d cos d W Penumbra Umbra

h m [}

920 | —-1.733827 -0.474899 | 0.393097 +0.919497 319.08426 | 0.533977 -0.012347
930 | -1.639290 -0.490468 | 0393091 +0.919500 321.58417 | 0.533976 -0.012348
940 | -1.544750 -0.506045 | 0.393084 +0.919503 324.08407 | 0.533974 -0.012350
950 | -1.450206 -0.521629 | 0.393078 +0.919505 326.58397 | 0.533971 -0.012353
1000 | -1.355659 -0.537221 0.393071 +0.919508  329.08388 | 0.533968 -0.012356
1010 | —-1.261110 -0.552820 | 0.393065 +0.919511  331.58378 | 0.533964 -0.012360
1020 | —1.166558 -0.568426 | 0.393058 +0.919514 334.08369 | 0.533959 -0.012365
1030 | —-1.072003 —-0.584040 | 0.393052 +0.919516 336.58359 | 0.533954 —-0.012370
1040 | -0.977447 -0.599660 | 0393045 +0.919519 339.08350 | 0.533948 -0.012376
1050 | -0.882889 ~0.615289 | 0.393039 +0.919522 341.58340 | 0.533941 -0.012383
1100 | -0.788329 -0.630924 | 0.393032 +0.919525 344.08331 0.533933 -0.012390
1110 | -0.693768 —-0.646566 | 0.393026 +0.919528  346.58321 0.533925 -0.01239%
1120 | -0.599206 -0.662215 | 0.393019 +0.919530  349.08311 0.533916  -0.012407
11 30 | -0.504643 -0.677872 | 0.393013 +0.919533  351.58302 | 0.533907 -0.012417
1140 | -0.410079 —-0.693535 | 0393006 +0.919536 354.08292 | 0.533897 -0.012427
1150 | -0.315515 -0.709205 | 0393000 +0.919539  356.58283 | 0.533886 -0.0124338
1200 | —-0.220952 -0.724882 | 0.392993 +0.919541  359.08273 | 0.533874 -0.012449
1210 | -0.126388 -0.740566 | 0.392986 +0.919544 1.58264 | 0.533862 -0.012461
1220 | -0.031825 -0.756257 | 0392980 +0.919547 4.08254 | 0.533849 -0.012474
1230 | +0.062737 -0.771954 | 0392973 +0.919550 6.58245 | 0.533835 —-0.012488
1240 | +0.157299 -0.787659 | 0.392967 +0.919553 9.08235 | 0.533821 -0.012502
1250 | +0.251859 -0.803369 | 0.392960 +0.919555 11.58226 | 0.533806 —-0.012517
1300 | +0.346417 -0.819087 | 0392954 +0.919558 14.08216 | 0.533790 -0.012533
1310 | +0.440974 —-0.834810 | 0.392947 +0.919561 16.58207 | 0.533774 -0.012549
1320 | +0.535529 -0.850541 0.392941 +0.919564 19.08197 | 0.533756 -0.012566
1330 | +0.630081 -0.866277 | 0.392934 +0.919567 21.58188 | 0.533739  -0.012584
1340 | +0.724631 -0.882021 0392927 +0.919570 24.08178 | 0.533720 -0.012602
1350 | +0.819178 -0.897770 | 0392921 +0.919572 26.58169 | 0.533701 -0.012621
1400 | +0913722 -0.913526 | 0.392914 +0.919575 29.08159 | 0.533681 -0.012641
14 10 | +1.008263 -0.929288 | 0.392908 +0.919578 31.58150 | 0.533660 -0.012662
1420 | +1.102800 -0.945056 | 0392901 +0.919581 34.08140 | 0.533639 -0.012683
14 30 | +1.197333  -0.960831 0.392894 +0.919584 36.58131 0.533617 -0.012705
14 40 | +1.291862 -0.976611 0392888  +0.919586 39.08122 | 0.533595 -0.012727
14 50 { +1.386387 -0.992398 | 0.392881 +0.919589 41.58112 | 0.533571 -0.012750
1500 | +1.480908 —1.008191 0392874 +0.919592 44.08103 | 0.533547 -0.012774

an f, 0.004598
tan f, 0.004575
'y 0.261789 radians per hour
d’ ~0.000043 radians per hour
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LOCAL CIRCUMSTANCES FOR POINTS ON THE CENTRAL LINE

Maximum Eclipse Central Line First Contact

UT. | Duration v‘;;idlg] Alfun S, | Longimde Latitude UT. P 1%
h m m 8 km o o ) ’ o ’ h m s o o
1102 | 3072 215 3 59 | -52520 -34105

1103 | 3183 221 7 57 | —48595 -32288

1104 | 3256 225 |10 55 | - 46373 -31282

1105 | 3316 228 |12 54 | - 44465 30423 | .. . ..
1110 { 3541 242 |18 S0 | - 38300 -2816.0( 959400 272 36
1115 | 4110 253 |23 46 | -34123 -26483 | 1001377 272 37
1120 | 4252 262 |27 43 | -30466 -25482 | 1004009 273 39
1125 4373 270 |30 40 | - 27513 -25055 | 1006412 274 41
1130 | 4479 278 |32 37 | -25162 -24356 | 1009348 274 43
1135 | 4570 285 |34 34 | -22554 -24156 | 1012398 275 45
1140 | 50438 290 |36 31 | -20452 -24040 | 1015553 276 48
1145} 5113 295 |38 27 | -1843.0 -2359.6 | 101921.1 276 51
1150 } 516.6 298 139 24 | -16468 -24018 1022569 277 53
1155 | 5206 300 [ 40 21 | -14552 -24099 | 1026430 278 56
1200 | 5235 371 | 41 17 | - 13069 -24236 | 1030398 279 60
1205 | 525.1 300 | 41 13 | - 11208 -24428 | 1034477 280 63
1210 | 5255 299 | 41 10 | - 9361 -25073 | 1039072 280 67
1215 | 5248 296 | 41 6 | -~ 7517 -25372| 1043391 281 70
1220 | 5229 293 | 41 2 |- 6068 -2612.6 | 1048239 282 74
1225 | 5198 288 |40 359 | - 4204 -26536 | 1053225 283 79
1230 ) 5157 284 |39 355 | — 2313 -27406 | 1058356 284 83
1235 | 5103 278 |38 352 | - 0384 -2834.1 | 1104040 284 87
1240 | 5039 273 [ 36 348 [+ 1197 -29348 | 110948.7 285 92
1245 | 4563 267 |35 345 [+ 3254 -30436 | 1115508 286 97
1250 | 4475 261 |32 341 |+ 5410 -32021 1122115 287 102
1255 | 4315 255 |30 338 |+ 8106 -33322 1128527 287 107
1300 | 4260 249 |27 334 | + 11000 -35173 1} 113557.0 288 112
1305 | 4127 242 |23 330 |+ 14198 37232 1143292 288 117
1310 | 3569 235 |19 326 |+ 18315 -—4001.9 | 1151393 288 121
1315 | 3363 226 |13 320 | + 24387 -43475 | 1200570 288 126
1316 | 3309 224 |11 319 | + 26241 -44503 | 1203051 288 127
1317 | 3247 222 9 317 | + 28342 46062 | 1205253 288 129
1318 | 3166 219 6 315 | + 31348 47487 | 1208094 288 130

The magnitude is | or greater and the obscwration is 100% for all points.
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FOR POINTS ON THE CENTRAL LINE

Ut Jecond Contact Third Contact Fourth Contact
at

Maxnnum U.T. P | 4 U.T. P 14 U.T. P 14
hm h m s ° ) hm s o o h m s ] o
11 02 11 00 26.7 92 221 | 1103340 272 41 | 1211 426 93 231
11 03 11 01 21.2 92 222 | 1104395 272 42 [ 1215147 93 233
11 04 1102175 92 22211105432 212 43 | 1217 544 93 234
11 05 11 03 145 92 223 | 1106462 272 43 | 1220154 94 236
11 10 11 08 03.4 93 226 | 1111575 273 46 | 1230 08.4 95 242
1115 11 12 549 94 229 { 11 17060 274 50 | 1238364 N6 248
11 20 1117 479 95 232 | 1122131 275 53 11246178 97 254
1125 1122 41.8 96 236 | 1127192 276 57 ] 1253253 98 260
11 30 11 27 36.5 96 239 | 113 .45 277 60 | 1300048 100 266
1135 11 32 31.9 97 243 [ 1137290 277 64 | 130620.1 101 272
11 40 11 37 2.0 98 247 | 1142329 278 68 | 1312140 102 277
11 45 11 42 24.7 99 251 | 114736k 279 73 | 1317486 103 282
11 50 1147220 20 255 | 1152387 280 77 | 1323056 104 287
11 52 1152200 101 260 | i15740.7 281 81 | 1328068 104 292
12 00 1157185 102 264 | 1202420 282 86 | 1332535 105 297
12 05 1202176 103 26 | 1207428 283 90 | 1337270 106 301
12 10 1207173 104 273 | 1212429 284 95 ; 1341484 107 304
12 15 1212177 104 278 | 1217425 285 99 | 1345587 107 308
1220 1217185 105 282 | 1222415 285 104 | 1349587 108 1311
1. 25 1222200 106 286 ! 1227399 286 108 | 135349.1 108 314
12 30 1227220 107 291 | 1232378 287 112 | 1357305 109 317
12 35 1232247 107 295 (1237351 287 116 | 1401034 109 319
12 40 1237278 108 298 | 1242318 288 1201} 1404278 110 321
12 45 1242316 108 302 | 1247280 288 123 | 1407438 110 323
12 50 1247360 109 3051252235 289 127 | 1410508 110 324
12 55 1252410 109 309 [ 1257185 289 130 | 1413481 110 326
13 00 1257467 109 312 | 1302127 289 133 | 1416338 110 327
13 05 1302534 109 314 | 1307061 289 135 1419045 110 328
13 10 1308013 109 317 | 1311582 289 137 | 1421125 109 328
13 15 131311.6 109 319 | 1316479 289 139 | 1422350 109 327
13 16 1314143 109 319 | 1317453 289 139 | 1422396 109 327
13 17 1315174 108 319 | 1318421 288 139 | 1422351 108 327
1318 | 1316215 108 219 { 1319381 288 140 | .. .. ...
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LOCAL CIRCUMSTANCES FOR GEOGRAPHIC LOCATIONS

TOTAL SOLAR ECLIPSE OF 30 JUNE 1992

Position Duration Maximum Eclipsc
Noe of Taecation of !
atitude  Longiude pe ol s eanon Totality \5?5}:)‘ UT Obscur. | Mag. Ah‘un j\,
o ot o + [ Urvguay m s km hm s % ° °
-3432.0 - S617"  <Canclones 11001991 99.8 [0.596 1 61
-33 220 - 563" . Durazno 10 58 52.8| 96.7 [0.966 1 61
~34 050 — 56 1».. | Florida 10 39 51.0 99.1 {0988 1 61
-34 460 — S61:0]|!aPaz 133 207 |11 0037.8|100.0 |1.004 1 61
-34 550 - 54 570 Maldonado 2 59.1 211 | 11013231000 |1.020 2 60
-3222.0 - 54 10.0] Melo 1059 07.1| 97.0 {0968 360
-3422.0 - 55 .0 | Minas 1485 09 111004381000 |1.005 1 60
-34546 - 56 .8 | Montevideo (National Obs.) 2062 208 |11 00 48.41100.0 | 1.007 1 61
-3430.0 - 54 725.7 | Rocha 2549 212 {1101 25611000 ;1.017 2 60
-34 470 -~ 54 55+ | San Carlos 2545 211 1110124111000 | 1.017 2 60
-3420.0 - 56 42.0"'S nJose de Mayo 1059 52.7| 99.2 | 0989 0 61
-3428.0 - 56230 Sunta Lucia 1100120 99.7 |0.995 1 61
-33 130 - 54 2207 winta-y-Tres v 9563 99.1 ]0.988 3 60
Bra il
- 127.0 - 48 29.0 | Belens 10 45 29.1 92 [0.182| 20 65
-1545.0 - 47 57.0 | Brasilia 1049 564 | 525 [0.611 14 60
- 345.0 - 38 35.0 | Fortaleza 10 55 28.81 25.4 [0.365 29 61
-3234.0 - 53 22.0 | Jaguarao 10 59 50.71 98.6 |[0.983 4 60
-3145.0 - 52 20.0 | Pelotas 1059386 97.7 {0974 5 59
-3003.2 - 51 07.6 | Porto Alegre (Morro Santana Obs.) 10 58 423 943 | 0946 6 59
- 8060 - 3453.0| Recife 11 01 404 43.3 | 0.531 32 56
—2253.7 - 43 13.4 | Rio dec Janciro (National Obs.) 1059167} 827 |0.854 16 55
-32 03.0 - 52 08.0 | Rio Grande 1100065 987 |0984 S 39
-12 58.0 - 38 29.0 | Salvador 10 58 348 55.6 |0.636 25 56
-3331.0 - 53 22.0 | Santa Vitoria do Palmar 1494 211 |11 0054.6 1100.0 |1.095 3 59
-2333.0 - 46 39.0 | Sao Paulo 1056 22.1} 803 |C&35 13 57
Other South America
-2515.0 - 57 40.0 | Asuncion, Paraguay 1050247 | 702 10.756 2 63
~34 373 - 5% 21.3 | Buenos Aires, Arg. (Naval Obs.) B T I
-31253 - 64 11.8 | Cordoba, Arg. (Cordoba Obs.)
-16 30.0 - 68 10.0 | La Paz, 3olivia
-4 32.0 - 57 55.0 | La Plata, Argentina
-3¢ 30.0 - 57 32.0 | Mar del Pl