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The Observing Guide to the Messier Marathon

The Messier Catalogue is a list of 110 galaxies, star clusters and
nebulae, and includes many of the brightest and best-known objects
in the sky. Amateur astronomers can challenge their abilities by
attempting to find all of Messier’s Objects in one night, and thus
complete the Messier Marathon. This book contains over ninety
easy-to-use star maps to guide the observer from one object to the
next, and provides tips for a successful night of observing. The book
also tells the story of the eighteenth century astronomer, Charles
Messier, and how he came to compile his extensive Catalogue. This
complete guide to the Messier Marathon will help the amateur
astronomer to observe the Messier Objects throughout the year,
using a telescope or even a pair of binoculars.

DON MACHHOLZ is an amateur astronomer living in Colfax,
California. He is an active comet hunter, and has discovered nine
comets that now bear his name. He was the Comets Recorder for the
Association of Lunar and Planetary Recorders for twelve years. A
keen writer, Don was the author of a monthly astronomy column for
twenty-two years, and has also written numerous astronomy articles
for local newspapers and radio stations. This is his fourth
astronomy book.
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Preface

Imagine yourself standing next to your telescope at evening twilight.
Itis late March. The sky is clear, the wind still. Itis the night of the
Messier Marathon. Tonightyou will have the opportunity to locate
and observe 110 galaxies, star clusters and nebulae cataloged 200
years ago by a French astronomer named Charles Messier. This
basic list contains some of the best astronomical objects ever seen.
Mostamateur astronomers don’t bother finding all of them ina
lifetime; you are going to marathon through the whole listin one
night.

You begin by working your way upward from the western
horizon. After these galaxies you enter the open clusters and
nebulae of the winter Milky Way. The variety of these wonders is
astonishing.

Time passes quickly. You have been marathoning ata leisurely
pace for nearly two hours now. Already you are examining the
galaxies high in the sky near the Big Dipper. Next comes the area you
have feared the most—the Virgo Galaxies. You set out on itusing
your trusty star chart. In twenty minutes you have picked up
seventeen more Messier Objects. ‘This is easy,” you think.

Itis now 10:30 PM. You have seen sixty-six of the 110 Messier
Objects. You’re ahead of schedule. You can now sleep, view other
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objects, sketch a planet, photograph the sky, watch for meteors,
locate Pluto, or visit the other marathoners.

Itis now 1:30 AM. The winter Milky Way has setin the west; the
summer Milky Way has risen in the east. You pick up some of the
mostbeautiful clusters and nebulae you have ever seen. You swing
through Scorpio, then make another sweep down the Milky Way,
stopping ateach Messier Objectin your path.

You are enjoying yourself'so much thatyou are a bit startled when
you realize that there is only forty-five minutes until morning
twilight. You have seven more Objects to find. This would normally
notbe difficult, but there is little room for error. You pick up M55,
M7s5, M15, M2, M72 and M73. Twilightapproaches. You setyour
scope on the location for M30, your last Messier Object. There is
nothing left to do but stare through your eyepiece. Finally, you see it.
In the span of nine hours you have observed the complete Messier
Catalogue.

Asyou putaway your telescope, your memory plays back images
of everything you have seen. Never before have you observed so
many objects in so little time. Every Messier Object remains fresh in
your mind.

It’s been a good night. You’ve gained a lot of experience and
confidence during the past few hours. You’ll be back again nextyear.

Let’s re-design the scene. You miss the first two Messier Objects.
Your neighbor burns leaves, engulfing you in thick smoke. Or the
Sheriff arrives and tells your group thatyou must either keep the dirt
road clear of cars, or you’ll all have to leave. Or your spouse calls you
in to put the kids to bed during your second hour. The wind whips
up by 10 pm, blowing over your camera and breaking the filter. The
Virgo Group takes two hours. Your flashlight batteries begin to die.
The fogrolls in one hour before dawn. Do these things happen? Yes.
Every one of them has happened to me while marathoning. These
same things could happen to you, too. Butin every situation I’'ve
learned something, grown, and became a better observer. And so
will you, no matter how many Messier Objects you see or don’t see.
After a Marathon Isee alotoftired and happy people, some of the
happiestare those who have seen fewer than one hundred Objects —
many of these Objects they have never seen before.

It has been more than two decades since I suggested a ‘Messier
Marathon’ to the San Jose Astronomical Association; I’ve seen it
continue to grow as astronomical clubs and individuals around the
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world take partin this challenge to locate and observe all 110 of the
clusters, nebulae and galaxies contained in a catalog compiled by
French comet hunter Charles Messier nearly 200 years ago. This
bookis designed to help the observer to find, in one night, as many
Messier Objects as one’s experience, instrument, weather, latitude,
and ability will allow.

xi
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Charles Messier

Charles Messier lived and worked during a pivotal pointin visual
astronomical history. He was one of the first comet hunters,
discovering new comets over a span of four decades, and recording
nearly every observable comet during his career.

His comet hunting resulted in an extensive knowledge of the
nightsky, enabling him to organize a catalog of galaxies, clusters
and nebulae. This list of heavenly wonders, known as the Messier
Catalogue, has become one of the most popular lists ofits kind. It
includes many of the brightest and best-known objects in the night
sky. Yet the 110 marvels are few enough thateven the beginning
amateur astronomer of today can find them all, or nearly all, of them
in one night.

BornonJune 26, 1730, in Lorraine, France, Charles was the tenth
of twelve children.* His father died when he was eleven. Three years
later, in early 1744, theyoung Charles observed the brilliant multi-
tailed comet 0f 1744. A month after his eighteenth birthday, in July
1748, he observed an annular solar eclipse from his home town. In
October 1751 he went to Paris in search of a new life. His skill in
penmanship and drafting landed him employmentas a record
keeper ata small observatory at the Hotel de Cluny. One of his first
tasks was copying maps of the Great Wall of China and of the City of



Figure 1.1

Charles Messier, 1771. Courtesy of
Dr Owen Gingerich.
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whatwas then called Pekin.? Other duties included surveying,
making maps of the local area, recording sunspots and compiling
meteorological data. His employer, Joseph Nicholas Delisle, gave
Messier the position of ‘Depot Clerk of the Navy’.

As time went on, Messier was trained to use various telescopes at
the observatory to obtain and record exact positions of heavenly
bodies. His first documented observation was of the planet
Mercury’s transit of the sun on May 6, 1753. By 1757 he was
searching for a comet famously predicted to return by Edmond
Halley. His search was based on Delisle’s calculations of the comet’s
likely position, and was carried out with a 1.5 meter focal length
reflector. The diameter of the telescope’s mirror was about
0.2 meter, but, being made of metal, it reflected little light and gave
poor images.

Itwas during this period, in 1758, that Messier conceived of his
now famous celestial catalog. While tracking yet another comet of
thatyear, Messier noted a strong resemblance between this comet
and a nearby nebula. This object, now known as the Crab Nebula,
had been discovered twenty-seven years earlier by John Bevis. It
occurred to Messier thata catalog giving positions and descriptions
of such cometlook-alikes would help prevent confusing them with
thereal thing.

Meanwhile, Messier continued his quest for Halley’s Comet, not
knowing at the time that Delisle’s calculations were flawed and were
misdirecting his search. On Christmas night, 1758, an amateur
astronomer in Germany, Johann Palitzch, was the first to find
Halley’s Comet. Messier would find it nearly four weeks later, on
January 21, 1759. News of Messier’s find was withheld by Delisle
until April 1, long after the comet faded into the evening sky and re-
appeared in the morning sky. Itis not known why Delisle failed to
publish Messier’s observation in a timely manner, but the practical
result was general skepticism of Messier’s claim to have found the
comet ten weeks earlier. Messier later wrote that the delay in the
announcementwas one of the biggest disappointments in his life.

Johann Palitzch found no more comets, but Messier continued
searching until, by 1801, he had discovered or co-discovered twenty
comets. These cometdiscoveries brought Messier fame and
distinction, along with allowing him the pleasure of viewing the
night sky through a telescope.

Messier used more than a dozen telescopes during his observing
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Table 1.1. Comets discovered by and credited to Charles Messier.

The comet designation and comet name are followed by the discovery date, with
the month followed by the day and year. The position is in 2000 coordinates and
indicates the position of the comet at discovery. The magnitude is the brightness
of the cometwhen found. Elongation is the number of degrees the comet was
from the sun as seen from the Earth. Nextwe see if the comet was found in the
morning or evening sky. The instrument indicated is either a telescope (T) or the
unaided eye (U).

Comet Cometname Disc.date RA  Decl. El. Mag. Sky Inst.
Clt760B1r Messier 01/26/1760 10:56 —15.8 133 5.5 M T
Cl1763S1 Messier 09/29/1763 16:28 —6.0 59 5,0 E T
Clt764 A1 Messier o1/o4/1764 15:47 +57.7 91 3.0 M U
Clt766 E1  Messier 03/o9/1766 1:23 +16.2 34 6.0 E T
Clt769P1 Messier o8log/1769 2:27 +13.0 T01 5.5 M T
D/t770L1r  Lexell o6/15/1770 18:25 —16.6 169 70 E T
Clt7y71Gr  Messier o4/o2/1771 2:48 +21.3 31 45 E U
Clt773Tr Messier 10/13/1773 10:27 +5.5 47 45 M T
Clt780U2 Messier 10/27/1780 11:49 +12.9 46 70 M T
Cl1785A1 Messier-Mechain o1/08/1785 2:20 +5.3 103 6.5 E T
Clt788 W1 Messier 11/26/1788 11:19 +46.3 96 6,0 M T
Clt793S2 Messier 09/28/1793 16:21 +13.9 60 6.0 E T
Cl1798 G1  Messier 04/13/1798 3:30 +24.2 31 60 E T

career. To search for Halley’s Cometin 1757—9 he used a reflector
with a mirror of about 0.2 meter diameter. He had access to other
instruments in the observatory, including a refractor with a lens of
about 1o cm, a focal length of 1.1 meter, and a magnification of

120 X. This refractor seemed to be his favorite instrument, and was
used for much of his observing.

Table 1.1 lists the thirteen comets thatwere discovered first by
Charles Messier.> One, Comet Lexell, was discovered by Messier, but
carries the name of the orbit calculator, Anders Lexell. This
particular comet had a short orbital period until it passed too close
to Jupiter in 1779. This changed the orbit, and the comet is now lost.

Table 1.2 includes seven additional comets found by Messier
shortly after other discoverers found them.* Under present
regulations, a comet can carry the names of as many as three
discoverers if their verified independent discovery is made shortly
after the original find. According to these rules it seems unlikely that
any of these comets would also bear Messier’s name. In four cases
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Table 1.2. Comets independently discovered by Charles Messier.

The comet designation and comet name are followed by Messier’s discovery date.
The position, magnitude and elongation are for the time Messier found the
comet. ‘Sky’ indicates morning or evening sky, and ‘Late’ denotes the number of
days Messier’s find followed the original discovery.

Comet Cometname Disc.date RA  Decl. Mag. El. Sky Late

Cl1758K1 DelaNux 08/14/1758 5:40 +28.5 7.0 6o M 8o
P/1758 Y1 Halley o1/21/1759 23:43 +3.0 3.0 53 E 27
Clt760A1 GreatComet or/o8/1760 7:57 —17.6 2.0 140 M I
D/1766 G1 Helfenzrieder 04/08/1766 2:50 +26.0 2.5 27 E 7
Clt7y71Ar  GreatComet o1/10/1771 841  +3.2 5.0 156 M I
Clt779 A1  Bode o1/19/1779 19:27 +29.8 5.0 51 E 13
C/1801N1 Pons o7/12/1801  6:45 +72.3 6.5 51 M 1

too much time had elapsed. In two more there were so many nearly
simultaneous discoveries that assigning credit to a single observer
was impossible. In such cases, the comets, appearing quite bright
and spectacular, were called ‘Great Comets’. In the final case there
were several independent discoveries on the same nightas
Messier’s, one night after Pons found this, his first, comet.

Alook at Charles Messier’s comet discoveries can give us an
insightinto his comet-hunting activities. Itis interesting to note that
seven of his twenty finds were made during January. This was despite
the fact thatin Paris the cloudiest months are December and
January; and January has the greatest number of days of
precipitation (twenty) and the coldest temperatures.® He seemed to
sweep equally the morning and evening sky, with the morning
comets found ata greater elongation than those found in the
evening sky. Whether this was caused by his sweeping (or sleeping!)
habits, or from horizon height differences, we do not know. He was
also notafraid to sweep through the Milky Way, where many stars
and nebulae tend to mask new comets; nor did he shy away from
areas containing galaxies. From his latitude of +48.8 degrees, he
searched from the North Pole to roughly —20 degree declination.

In Table 1.3 we take alook at the significance that Messier played
in the field of comet hunting during his lifetime. Most of his comets
were found in his first fifteen years of searching, while nearly half of
the objects listed in his Catalogue were recorded sometime later,
between 1778 and 1781 (Table1.4).
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Table 1.3 Comets discovered during each five-yearinterval, 1758-1802.
The total number of comets discovered is given for each five-year period. The
number discovered by Messier also includes his independent finds. The number
found by others includes the seven comets which Messier found independently
that do notbear his name, plus the one bearing his name along with Mechain’s
(1785 A1).

Years #Found  #ByMessier  #Byothers Other discoverers
1758-1762 5 4 4 Klinkenberg
1763-1767 4 4 I Helfenzrieder
1768-1772 5 4 I Montaigne
1773-1777 2 I 1 Montaigne
1778-1782 5 2 4 Bode, Mechain
1783-1787 7 I 7 Mechain, C. Herschel
1788-1792 6 I 5 C. Herschel
1793-1797 6 I 5 C. Herschel
1798-1802 6 2 5 Mechain, Pons
Total 46 20 33

Charles Messier received many awards during his lifetime. In
January 1763 he barely missed being elected to the French Academie
Royale des Sciences. On December 6, 1764, he became a foreign
member of the Royal Society of London. He was also elected
member of the Russian Academy of Sciences. In 1769 he earned
membership in the Berlin Academy of Sciences. In 1771, he was
finally elected to the Paris Academy of Sciences. By then he was also
Astronomer of the Navy, Director of the Observatory at Cluny, and a
member of the Royal Academy of Sciences. From 1785 to 1790 he
held the post of editor of the French journal Connaissance des Temps. In
1806 he received the Order of the Cross from Napoleon. These
honors were all in recognition of his careful comet hunting, comet
observing, and his cataloging of nebulae.

On November 26, 1770, Charles Messier married Marie-
Francoise de Vermauchampt. They had met shortly after Messier
arrived in Paris. On March 15, 1772, she gave birth to a son (Antoine-
Charles), who died at the age of eleven days. Messier’s wife died
three days earlier, on March 23, 1772.

On November 6, 1781, Messier suffered an 8 meter fall into an ice
cellar. This occurred during the daytime, notat nightas some have
reported. Severe injuries resulted, and Messier was sidelined for
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Figure1.2

Comet Hale-Bopp, imaged on March 19,
1997, by Don Machholz.

nearly a year. His first return to the observatory was to observe the
transit of the sun by the planet Mercury on November g, 1782.
Perhaps this transit brought back memories of his first official
observation, the transit of Mercury twenty-nine years earlier.

During the last decade of the eighteenth century, France was in
political turmoil. Science became less important, and those who
were politically on the wrong side of the establishment suffered.
Messier did less and less observing.

In later years Messier lived by himself, then with his sister and his
brother. After they passed away, he lived with a widowed niece, and
in 1815 he suffered a stroke. Two years later he contacted dropsy, and
after an illness of only a few days, he died on the night of April 11/12,
1817, atthe age of eighty-seven.
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Table 1.4 Charles Messier timeline.

For each year, we see the comets discovered by Messier and the Messier Objects he

observed. Then we discover the other activities going on in Messier’s life and in

the lives of those around him.

Year Comets found Obj.found  Other activities

1756

1757 M32 Begins search for Halley’s Comet

1758 1758 K1 M1 Palitzch finds Halley’s Comet

1759 Halley’s

1760 1760AI1,1760Br M2 Delisle retires

1761 Observes transit of Venus

1762 Lacallie dies

1763 1763 SI Almostelected to Academy of Science

1764 1764 A1 M3-M4o0

1765 My Made Member of Royal Society of London

1766 1766 E1,1766 GI

1767 Ocean trip, away from Paris May—Aug.

1768

1769 1769 P1 M42-My45  FirstCatalogue written

1770 1770LI Married; elected to Academy of Science

1771 1770A1,1771G1  M46-Mg4g,  FirstCatalogue published, M1—45
M62

1772 Mso Wife and son die

1773 1773711 Mi1o

1774 Ms1, M52 Introduced to Pierre Mechain

1775

1776

1777 Ms3 Messier sees ‘specks’ crossing sun

1778 Ms4, Ms5

1779 1779 Ar M56-M63

1780 1780U2 M64-M79  Second Catalogue published, M1-68

1781 M8o-Mr1o6, Final Catalogue published;injured in fall;
M1o8-Mi1og Uranus discovery

1782 Mioy Observes transit of Mercury

1783 Herschel begins listing objects

1784

1785 1785 AI

1786 Herschel’s first catalog published

1787

1788 1788 W1
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Table 1.4 (cont.) Charles Messier timeline.

For each year, we see the comets discovered by Messier and the Messier Objects he
observed. Then we discover the other activities going on in Messier’s lifeand in
the lives of those around him.

Year Cometsfound Obj.found  Other activities

1789 The Storming of the Bastille
1790

1791
1792
1793 179352 ‘Year of Terror’ in France
1794
1795

1796
1797
1798 1798 G1

1799
1800

1801 1801NI Firstasteroid discovered

Notes

1 Jones, Kenneth Glyn, Messier’s Nebulae and Star Clusters, First Edition
(1968). Published by American Elsevier Publishing Co., NY, p. 377.
Contains an extensive study of Messier’s life and the Messier Objects.

2 Mallas, John, and Kreimer, Evered, The Messier Album, First Edition
(1978). Published by The Nimrod Press, Boston, MA, p. 1. Includes a
chapter on Charles Messier, entitled ‘Messier and His Catalogue’,
written by Owen Gingerich. It firstappeared in the magazine Sky and
Telescope in Aug./Sept. 1953 and Oct. 1960.

3 Kronk, Gary W., Comets: A Descriptive Catalogue, (1984). Published by
Enslow Publishers, Box 777, Hillside, NJ 07205, pp. 18ff. Contains
interesting descriptions of comets and comet discoveries up to the end
of1g81.

4 Marsden, Brian G., and Williams, Gareth V., Catalogue of Cometary Orbits,
Tenth Edition (1995). Published by the Smithsonian Astrophysical
Observatory, 60 Garden St, Cambridge, MA, 02138. An official listing of
all known comets with orbital elements and official names.

5 Sperling, Bert, Best places at www.BestPlaces.net. Contains climate and
weather for hundreds oflocations, including Paris, France.
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2 The Messier
Catalogue

Lists of non-stellar heavenly bodies — galaxies, clusters and nebulae
—were common in Messier’s time. Ptolemy compiled one of the
earliest such lists in the second century AD.* Tycho Brahe had
published alist of six nebulae in 1601, as did Edmond Halley in 1715.
Abbe Nicholas-Louis de la Caille (Lacaille) produced a tabulation of
forty-two objects in the southern skyin 1755, and John Bode
published seventy-five objects in 1777.2

Perhaps no one was in a better position to compile such a catalog
than comet hunter Charles Messier. He had both the means and a
motive. Countless nights under the sky sharpened his knowledge of
the location and appearance of the objects. This was augmented by
his mapping skills.

Messier’s main motive for assembling his Catalogue seems to be
best summed up in his memoir in the journal Connaissance des Temps
for 18o1. In it he wrote:?

What caused me to undertake the catalogue was the nebula I discovered above
the southern horn of Taurus on September 12, 1758, whilst observing the
comet of thatyear. This nebula had such a resemblance to a comet in its form
and brightness thatI endeavored to find others so thatastronomers would not
confuse these same nebulae with comets just beginning to appear. I observed
further with suitable refractors for the discovery of comets and this is the
purpose I had in mind in forming the catalogue.

1
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Figure 2.1

M, the Crab Nebula. The first objectin
Messier’s Catalogue, the ‘Crab Nebula’, is
now also known as ‘Messier 1’ or ‘Mr’.
Northis up. Field of view: 30 X 20
arcminutes.

Image courtesy of Russ Dickman.

However, the Catalogue was slow in coming. It was two years
before Messier recorded his second object, a globular cluster in
Aquarius. Ithad been discovered in 1746 by Jean-Dominique
Maraldi. Three moreyears passed before Messier’s third object, a
globular cluster in Canes Venatici, was logged. This was his first
‘discovery’; thatis, this cluster had not been recorded before
Messier saw it (Figure 2.2).

Following his find of M3 on May 3, 1764, Messier recorded the
positions and descriptions of the next thirty-seven objects within the
next seven months. Why so many in so little time? There seem to be
three reasons for this. First, it seems probable that Messier mapped
clusters and nebulae that he encountered while comet hunting. (He
did much of it between 1758 and 1764, finding five comets.) He later
returned to each non-comet object to measure its position and write
adescription of each.* Secondly, atabout the same time that Messier
backtracked through the objects he had discovered, he decided it
would be a good idea to examine objects in catalogs compiled by

12



2 TheMessier Catalogue

Figure2.2

M3:aglobular cluster in Canes Venatici.
Messier recorded this on May 3, 1764, as his
firstactual Messier Object ‘discovery’.
North is up. Field of view: 69 X 62
arcminutes.

Image courtesy of Scott Tucker.

others: Hevelius, Halley, Maraldi, de Cheseaux, LeGentil and
Lacaille. He included them in his Catalogue if they met the criterion
of being nebulous, and placed them on a separate list of missing
objects if they could not be found. Thirdly, his nomination to the
Academy of Sciences in 1764, his election to the Royal Society of
London in 1765, and his discovery of the bright, periodic comet of
1769 propelled him to the forefront of European astronomy. This
notoriety no doubtencouraged Messier in all his astronomical
pursuits, including his nebulous object catalog.

Shortly before his fortieth birthday in 1770, Messier had
completed the first part of his Catalogue. This included the forty
objects he had compiled up to the end of 1764, plus five additional
easily seen objects that had been discovered by other observers. Of
the total of forty-five objects, seventeen were original Messier
discoveries. This first Catalogue appeared in the 1771 edition of the
Memoirs of the Academy of Sciences.>

The tabulation for the final Catalogue began in 1771 and lasted
ten years. These objects average 1.8 magnitudes fainter than those in
the first Catalogue. Twenty-two of these fifty-eight were first found

13
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by Pierre Mechain, Messier’s younger friend and fellow comet
hunter.

Afew objects in the final Catalogue had been seen in 1751 in the
Southern Hemisphere by Lacaille, and re-observed by Messier. M56
to M61 were recorded while Messier was following the Comet of
1779; Messier discovered the cometand M56 on the same night.
Mechain’s discovery of M85 on March 4, 1781, led Messier into this
area, where he found an additional seven galaxies in a later
examination of the area. The globular cluster M8o was recorded by
Messier on the morning of January 4, 1781, when Mars, Jupiter, M8o,
Venus, Saturn and Mercury were all in a line spanning less than 40
degrees. The complete final Catalogue, numbering Messier Objects
1to 103, was printed in the Connaissance des Temps for 1784, published
in1781.°

What Messier called his ‘observation date’ for each object seems
to be the time he measured its position, made a drawing of it, and
prepared it for entry into his Catalogue. He claimed to have made a
drawing of each object.” After his full Catalogue was released,
Messier continued to find nebulae and had plans to publish these
too. This list surely contained nebulous objects that Messier is now
criticized for having missed. In his memoirs appearing in the
Connaissance des Temps for 1801, he wrote:®

Since the publication of my catalogue I have observed still others: I will publish
them in the future in the order of rightascension for the purpose of making
them more easy to recognise and for those searching for comets to have less
uncertainty.

Such a catalog was never made public. By this time (1786),
William Herschel, using a much larger telescope, had published his
firstlist of tooo new nebulae and clusters. Out of respect to Messier,
Herschel did notinclude the Messier Objects in his own catalog.

As perhaps the first telescopic comet hunter, Messier realized that
there are many objects in the heavens that can be mistaken for
comets. He plotted them as he saw them in the course of his search
for comets. This type of activity still goes on today. Over the years
I've received lists of known nebulae and clusters compiled by other
comet hunters, plus I've assembled my own list of 253 non-Messier
Objects. Messier soon realized that, by publishing his list, he could
notonly alert other comet hunters of their existence, but could
achieve greater status among his peers as well. After his final

14



Figure2.3

Ma24:astar cloud in Sagittarius. North is
up. Field of view: 4 by 4 degrees. Image
courtesy of Russ Dickman; labeling by
the author.

2 TheMessier Catalogue

- 1C1283/4

Catalogue was published (1781), he might have felt that Herschel’s
extensive list made a further catalog unnecessary.

Definingthe ‘nebulous’ objects

While Charles Messier’s Catalogue was the bestand mostaccurate
produced up until 1786, errors and misunderstandings have existed
ever since itwas compiled. Here we examine those objects that have
been the source of this confusion. For each object, the ‘M’ preceding
the number stands for Messier.

M24

M24is astar cloud in the Milky Way. Even though there is a small
open cluster (NGC 6603) in the area, the cluster is only one part of
the nebulous patch, which is about 1 by 2.5 degrees. The large size
and low surface brightness of this star cloud make it one of the
hardest Messier Objects to observe. Its beauty and position amid the
Milky Way makes it one of the most photographed areas.
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M40

Myoisadouble star in the Big Dipper. This is one of the objects
Messier checked out, having learned of it from a catalog compiled
by Hevelius. The stars are magnitude 9.oand 9.3 and are

49 arcseconds apart. Messier did not see any nebulosity associated
with them butincluded itin his list anyway.

The following two objects were recorded by Charles Messier on the
same night: February 19, 1771. At that time he plotted four objects,
My6 to M49. However, for M47 and M48, no object appears in his
indicated position.

M47

Itnow seems certain that M47 is the open cluster NGC 2422.
Apparently Messier made an error in the signs indicating the offset
of this cluster from his comparison star. Credit for this
identification goes to both Oswald Thomas (1934) and T.F. Morris

(1959).

M48

This is the open cluster NGC 2548. Messier’s position is at the same
rightascension as NGC 2548, butapparently the declination is off
by 5 degrees. T.F. Morris suggests that this is NGC 2548, the only
brightcluster in the area.

M73

M73isasmall cluster of four stars. Some historians have said that
this is too insignificant to be a true Messier Object, buta cluster of
four stars is still a cluster. Messier knew what he was looking at,
describingitas ‘a cluster of three or four small stars’.

MI1

This was the last of nine galaxies observed by Messier on the night of
March 18, 1781. Nothing appears in his original position. We are
now rather certain that this is the galaxy NGC 4548.

For manyyears itwas thought that this was a comet and that
Messier did not detect its motion and therefore its true identity.

16
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Owen Gingerich suggested in 1960° that Messier made a sign error
in his offsetand thought Mg1 was above, not below, Mgo. Therefore,
he concluded, perhaps Messier was actually re-observing M58. The
problem is that Messier states that Mgr is fainter than Mgo, whereas
M58 is brighter.

In 1969, William Williams,*® an amateur astronomer from Texas,
suggested that Mg is NGC 4548. The position agrees very well if
Messier used M8g as a reference for offset when he actually thought
hewas using M58. This seems to be the final word in the matter, and
Mgr is now taken to be NGC 4548.

Aninteresting aside is that Messier’s erroneous plot of Mgt
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appears on his map of the comet of 1779.** The map was completed
in1779, but Messier added and numbered the objects later. Mgr is
indicated by an ‘rr’. This suggests that Messier plotted his objects
from their coordinates, rather than while at the telescope.

M102

For the Messier Marathon, M1o2 is taken to be the galaxy NGC
5866. Perhaps no object has caused as much controversy as M1o2,
and arguments can be made for two sides of the issue.

This object was added to the Catalogue just before publication in
1781. Therefore, Messier did not have time to check the position or
appearance of this object, and perhaps he did not even observe it.
Indeed, it was his assistant, Pierre Mechain, who discovered it and
described itas ‘avery faint nebula situated between Omicron Bootis
and Iota Draconis: near to itis a 6 mag. star’. In addition, Mechain
probably made a rough estimate of its coordinates, butdid not
publish them, waiting, instead, for Messier to observe the object,
write a description, and measure accurate coordinates. Apparently
Messier did observe itand generate a rough position for it, as we will
see later.

Alreadywe find an error in the description. Omicron (o) Bootis is
atroughlyrightascension 14hr 42min, declination +17 degrees.
Iota Draconis is atrightascension 15hr 25min, declination +59
degrees. This is a difference of more than 40 degrees, and itis
unlikely that Mechain would try to locate a galaxy by such divergent
guideposts. One of these two stars has been misidentified. If
Omicron Bootis is correct, is there any star nearby that Mechain
might have mistaken for Iota Draconis? The constellation Draco
stays north of declination +48 degrees, over 30 degrees from
Omicron Bootis. Moreover, no bright stars named Iota are near
Omicron Bootis, which itselfis nestled among other stars better
located for reference.

More than likely, Mechain meant Theta (6) Bootis. Because of the
similarity of the two symbols, we will make the assumption that this
error was made, and on this we will base the remainder of this
discussion. There are three possible causes for such an error: (1) he
miswrote the symbol, (2) he misread the symbol on the map, or (3)
the map contained the incorrect symbol. In any event, these two
stars are 11 degrees apart, and in between them lie several galaxies,

18



Chart2.2.M101andM102

The ‘X’ denotes Messier’s position for
Mro2. North is up. THE SKY ™ software by
Software Bisque.
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the brightest of which is NGC 5866. Moreover, a star of magnitude
5.2 (SAO 029402) lies 1.3 degrees south of the galaxy, whilea 6.8
magnitude star lies about 0.4 degrees away. The galaxy is small and
has a high surface brightness; itis certainly easier to see than M76,
and is similar in appearance to M77 in a small telescope. Since NGC
5866 would have been easily visible to Mechain, is in the correct
position, and has some stars nearby of sixth magnitude, why hasn’t
everyone generally recognized itas M102?

Shortly after the Catalogue was published, Mechain wrote a letter
toJ. Bernoulli in Berlin, in which he claims that M1o2 is actually
Mro1. He states:'?

On page 267 of the Connaissance des Temps for 1784, M. Messier lists under
No.102 a nebula which I have discovered between omicron Bootis and iota
Draconis: this is nothing but an error. This nebula is the same as the preceding
No.ror. In the list of my nebulous stars communicated to him M. Messier was
confused dueto an error in the sky chart.

Unfortunately, this does not completely clear up the matter. As
Messier historian Glyn Jones points out, NGC 5866 and Mr1or have
nearly the same declination but differ in almost exactly 1 hour of
rightascension. Could Mechain, while plotting M1o2 by perhaps
1 hour in error, have seen M1o1 there and assumed that they were
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one and the same?** If this is the case, then maybe he was observing

NGC 5866 after all.

Itis difficult to ‘re-construct’ the error. From Mechain’s
description, we do not know whether this was Messier’s or
Mechain’s mistake. Perhaps Mechain observed Mror, thought he
was seeing a new nebula (even though he had seen Mror1 only a few
months before), and gave an erroneous position to Messier, who
plotted it on the map. Or perhaps Mechain gave the correct position
to Messier, but Messier misplotted it so he was unable to tell
Mechain that he was again observing Mr1o1. In either case, in the
1781 Catalogue Messier had hand-written positions for both M1orx
and Mro2. But, while the position of M102 doesn’t correspond with
aknown nebula, neither is it superimposed upon Mror.**

This is further complicated by something I recently discovered
while researching this area. Messier’s original Catalogue lists an
incorrect position for Mrox. While the declination is accurate to
within 3 arcseconds, the rightascension is off by almost exactly 12.0
minutes, which at this declination equals 1.72 degrees. In 1781
coordinates, Messier lists M1or at 13hr 43min 28s, whereas M1o1
was actually at 13hr 55min 26s (also 1781 coordinates).*® This brings
forth another possibility: that Mro1 was observed twice, the first
time itwas plotted incorrectly and labeled Mror; the second time it
was plotted correctly and initially called M1o2. Figures 2.4(a) and (b)
show Mror and M102 atapproximately the same scale.

However, even if M102 is identical to M1o1, two rather difficult
questions remain.

(1) Whereis the sixth magnitude star thatis said to be ‘nearby’?
Mior has several stars north of it, amongwhich area 5.7
magnitude star thatis 1.4 degrees away, and a 6.8 magnitude
star thatis 0.8 degree away. NGC 5866 is probably a better
candidate on this issue.

(2) Whyis thelocation given as being between a star in Draco and
astar in Bootes when itis in Ursa Major? Messier was familiar
with the ‘Great Bear’, mentioning itin reference to M40, M81
and Mior. Yet the fact remains that M1o2 was described as
being between Iota Draconis and (Theta) Bootis, a location
which is far from Mror1 and very close to NGC 5866.

One too mustwonder why Mechain, in his letter to Bernoulli,
repeats the error of using Omicron Bootis? Could this error have led
him to realize, while attempting to plot M102, that the exact position
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Figure 2.4(a)M101and (b) M102

Seen atapproximately the same scale.
Image of M1o1 courtesy of P. Justis; image
of M1o2 courtesy of Dan Thurs.

2 TheMessier Catalogue

would be impossible to find? Or did he spot the juxtaposition of
Omicron and Theta but failed to point that outin the letter? Adding
to the problem is the fact that Mechain wrote to a German
publication to report the mistake and apparently never reported it to
the French journal Connaissance de Temps that originally printed the
Catalogue. This latter would have been easier to do, especially since
Messier was an associate editor of the journal from 1785 to 179o.
Finally, after its publication in Germany in 1786, the letter ‘re-
surfaced’ only twice—in 1877 and in 1917 — before being fully
published and recognized in 1947.

Itwould have solved the problem if the description had read:
‘Mr1o2: looks something like M1or’. Better still would have been:
‘Mr1o2: nebulae without star, very obscure and pretty large, 6’ or 7'
diameter between the left hand of Bootes and the tail of the Great
Bear. Difficult to distinguish when graticule lit’, because thatis the
description Mechain gave to M1o1.

New information has recently come to light thatlends additional
credence to M102 being NGC 5866.%° In Messier’s copy of his
published Catalogue Messier had hand-written the position for
Mio2. Itreads arightascension (RA) of ‘14.40’ and a declination of
‘56’. This means an RA of 14hr 4omin and a declination of +56
degrees. Precessed to the year 2000, these coordinates become 14hr
46.5min, +55.1degrees. The position of NGC 5866 is 15hr
06.5min, +55.7 degrees. The galaxy is almost exactly 5 degrees (20
minutes) east of Messier’s assigned position. Since we know that
Messier’s maps had grids 5 degrees apart, could he not have
observed the galaxy NGC 5866, but then reduced the right ascension
wrongly by reading the wrong grid? When he had plotted M48 he
was also oft by five degrees, but then in declination. Here, ifhe
misread his map, he was surely seeing NGC 5866.

Until the time thatwe find all of Messier’s and Mechain’s original
notes on the object, M1o2 will remain ‘up in the air’. Yes, it may have
been a duplicate of M1o1, but on the night of the Messier Marathon it
would still bea good idea to find and observe NGC 5866."7

The‘add-on’Messier Objects

Although Messier’s original Catalogue contained 103 objects, seven
additional objects (six of which are galaxies) have been added to his
list. These seem to be justifiable additions and are generally
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recognized to be part of the Messier Catalogue. Here are a few notes
abouteach.

Mio4 (NGC 4594): Added in 1921 by Camille Flammarion who
found iton Messier’s copy of his 1781 Catalogue. He described
itas ‘avery faintnebula in Virgo’.*®

Mios (NGC 3379), M106 (NGC 4258) and M1o7 (NGC 6171): Ina
letter dated 1783, Mechain included these objects, found by
him.

Mi108 (NGC 3556) and M1og (NGC 3992): Messier observed both
of these objects on March 24, 1781, and included them in his
description of Mg7.

Miro (NGC 205): On Messier’s map of M31 he labels two other
galaxies, one being M32, the other being this object, along with
the notation that he discovered itin 1773. This date would have
placed itbetween his logging of M50 (April 5, 1772) and M5t
(January1,1774).

Puttingitalltogether

Aworthy goal for each amateur astronomer is to locate, identify and
observe each Messier Object. I did this with a 6 inch reflector
between May 30, 1969, when I saw M44 and M67, and May 27, 1970,
when I finished up with M61 and Mr1o4. It was easy to achieve in one
year. In chapter 3 Iwill explain how this can be done in one night.
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Table 2.1 The Messier Catalogue.

2 TheMessier Catalogue

RA Decl. Messier
M# NGC# Type 2000 Equinox Mag.  Size obs. date Notes
The first Catalogue
I 1952 DN osh34.5m +22°01’ 8.7 7' X4’ 9/12/1758 Crab Nebula
2 7089 GL 21h 33.5m —00°49’ 7.0 8’ 9/11/1760 ‘resembles’ M22
3 5272 GL 13h42.2m +28°23' 6.4 8’ 5/3/1764 ‘always very fine’
4 6121 GL 16h23.6m —26°31’ 6.4 14’ 5/8/1764 ‘near Antares’
5 5904 GL 15h18.5m +02°05’ 6.2 10’ 5/23/1764 ‘contains no star’
6 6405 oC 17h 40.0m —32°15’ 5.3 30" X20’ 5/23/1764 ‘cluster of fine stars’
7 6475 ocC 17h54.0m —34°49’ 5.0 32" X260’ 5/23/1764 Ptolemy, 120 AD
8 6523 DN 18ho03.7m —24°23' 5.2 25'X20’ 5/23/1764 Lagoon Nebula
9 6333 GL 17h19.2m —18°31 7.3 4' 5/28/1764 ‘itis round*
10 6254 GL 16h57.2m —04°06’ 6.7 9’ 5/29/1764 ‘fine and round’
I 6705 oC 18h51.1m —06°16’ 6.0 8’ 5/30/1764 ‘with a faint glow’
12 6218 GL 16h 47.2m —or’s7’ 6.8 8’ 5/30/1764  ‘contains no star’
13 6205 GL 16h 41.7m +36°28’ 6.2 13’ 6/1/1764 Hercules Cluster
14 6402 GL 17h 37.6m —03°15’ 7.7 8’ 6/1/1764 ‘nebula without star’
15 7078 GL 21h 30.0m +12°10’ 6.8 7' 6/3/1764 ‘nebula without star’
16 6611 oC 18h18.9m —13°47' 6.8 25" X25’ 6/3/1764 Eagle Nebula
17 6618 DN 18h 21.1m —16°10’ 6.6 15" X8’ 6/3/1764 Omega Nebula
18 6613 oC 18h19.9m —17°08’ 7.1 8'X6’ 6/3/1764 ‘cluster of small stars’
19 6273 GL 17h02.6m —26°16’ 7.4 6’ 6/5/1764 ‘round’
20 6514 DN 18ho2.4m —23°02’ 6.8 16'X10’ 6/5/1764 Trifid Nebula
21 6531 oC 18ho4.7m —22°30’ 7.1 7' X4/ 6/5/1764 ‘cluster of stars’
22 6656 GL 18h 36.4m —23°54’ 5.4 17’ 6/5/1764 ‘contains no star’
23 6494 oC 17h56.9m —19°01’ 6.2 20'X15’ 6/20/1764 ‘stars close together’
24 — SC 18h18.4m —18°25’ 4.5 80’ X35’ 6/20/1764 large star cloud
25 — ocC 18h31.7m —19°07’ 5.4 35'X30’ 6/20/1764 ‘cluster of small stars’
26 6694 oC 18h45.2m —09°24’ 7.8 7' 6/20/1764 ‘no nebulosity’
27 6853 PL 19h59.6m +22°43’ 8.1 7' 7112/1764 Dumbbell Nebula
28 6626 GL 18h 24.6m —24°52’ 7.8 5’ 7127/1764 ‘contains no star’
29 6913 oC 20h 24.om +38°31’ 7.4 7' 7129/1764 ‘7 or 8 stars’
30 7099 GL 21th 40.4m —23°11’ 8.1 4' 81311764 ‘seen with difficulty’
31 224 EG ooh42.7m +41°16’ 4.5 145'X20’ 81311764 Andromeda Nebula
32 221 EG ooh42.7m +40°52’ 8.6 2’ 81311764 ‘round’
33 598 EG orh 33.8m +30°39’ 6.2 22" X18’ 8/25/1764 ‘seen with difficulty’
34 1039 oC 02h42.0om +42°47' 6.3 25" X15’ 8/25/1764 ‘cluster of small stars’
35 2168 oC 06h 08.8m +24°20’ 4.8 25" X18’ 8/30/1764 ‘very small stars’
36 1960 oC osh36.1m +34°08’ 5.8 13’ 9/2/1764 ‘no nebulosity’
37 2099 ocC oshg52.4m +32°33' 6.2 18’ 9/2/1764 ‘very crowded’
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Table 2.1 (cont.)

RA Decl. Messier
M# NGC# Type 2000 Equinox Mag. Size obs. date Notes
The first Catalogue
38 1912 0oC os5h28.7m +35°50’ 6.0 1’ 9/25/1764 ‘this one is rectangular’
39 7092 oC 21th32.3m +48°26’ 5.4 30'X20’ 10/24/1764  ‘acluster of stars’
40 — DS 12h22.0m +58°05’ 8.7 T 10/24/1764  ‘two starsvery close’
41 2287 oC obh47.om —20°45’ 5.8 25’ 1/16/1765 ‘cluster of small stars’
42 1976 DN osh3s5.3m —05°23’ 4.3 40'X30’ 3/4/1769 GreatNebulain Orion
43 1982 DN osh35.5m —05°16’ 8.3 5 3/4/1769 justnorth of M42
44 2632 0oC o8h 40.0om +20°00’ 3.3 60'X50’ 3/4/1769 Beehive Cluster
45 — oC o3h47.5m +24°07’ 2.0 70’ X 40’ 3/4/1769 The Pleiades
The second Catalogue
46 2437 0oC 07h 41.8m —14°49’ 6.7 18' X15’ 2[19/1771 ‘cluster of small stars’
47 2422 0oC o7h 36.6m —14°29’ 5.6 17’ X12' 2[19/1771 ‘no nebulosity’
48 2548 0oC 08h13.8m —05°48’ 6.2 40' X35’ 2/19/1771 ‘cluster of small stars’
49 4472 EG 12h29.8m +08°00’ 8.6 4' 2/19/1771 ‘seen with difficulty’
50 2323 ocC o7ho3.om —o08°21’ 6.4 8' X6’ 4151772 ‘cluster of small stars’
51 5194 EG 13h29.9m +47°12' 7.9 14" X11’ 1/11/1774 ‘very faint nebula’
52 7654 0oC 23h24.2m +61°36’ 7.6 9'X7’ 9/711774 ‘with nebulosity’
53 5024 GL 13h12.9m +18°10’ 7.4 3’ 2[26/1777 ‘nebulawithout stars’
54 6715 GL 18h55.1m —30°28’ 7.7 3’ 712411778 ‘very faint nebula’
55 6809 GL 19h 40.0m —30°57’ 6.1 12’ 712411778 ‘contains no stars’
56 6779 GL 19h 16.6m +30°11’ 8.8 5 1/23/1779 ‘having little light’
57 6720 PL 18h53.6m +33°02' 8.8 2! 1/31/1779 ‘mass of light’
58 4579 EG 12h37.7m +11°49’ 9.2 4’ 4115/1779 ‘very faint nebula’
59 4621 EG 12h42.0m +11°39’ 9.4 3'X2’ 4l15/1779 ‘as faint (as M58)’
60 4649 EG 12h43.7m +11°33' 9.2 4' X3’ 4l15/1779 ‘disc. while obs. comet’
61 4303 EG 12h 21.9m +04°28’ 9.0 5 5/11/1779 ‘very faint’
62 6266 GL 17hor.2m —30°07’ 7.5 5 6/4/1779 ‘very faint nebula’
63 5055 EG 13h15.8m +42°02' 8.7 8'X4' 6/14/1779 ‘itis faint’
64 4826 EG 12h56.7m +21°41 8.7 8'Xy4' 3/1/1780 Blackeye Galaxy
65 3623 EG 11h 18.9m +13°06’ 8.9 11’ X4' 3/1/1780 ‘very faint’
66 3627 EG 11th 20.2m +12°59’ 8.6 9'Xsg’ 3/1/1780 ‘its lightvery faint’
67 2682 oC o8hs51.4m +11°48’ 7.6 12" X710’ 416/1780 ‘cluster of small stars’
68 4590 GL 12h 39.5m —26°45’ 8.1 5 419/1780 ‘itis very faint’
69 6637 GL 18h 31.4m —32°21' 7.9 3’ 8/31/1780 ‘very faint’
70 6681 GL 18h43.2m —32°17’ 8.4 2! 8/31/1780 ‘nebula without stars’
71 6838 GL 19h53.7m +18°47' 8.1 7' 10/4/1780 ‘very faint’
72 6981 GL 20h53.5m —12°32/ 9.0 4' 10/4/1780 ‘as faint’ as M71
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Table 2.1 (cont.)

RA Decl. Messier
M# NGC# Type 2000 Equinox Mag.  Size obs. date Notes
The second Catalogue
73 6994 GL 20h59.0m —12°38' 9.2 2! 10/4/1780 ‘3 or 4 small stars’
74 628 EG orh 36.7m +15°47’ 9.1 9’ 10/18/1780  ‘nebulawithoutstars’
75 6864 GL 20ho06.1m +21°55’ 8.7 2’ 10/18/1780  ‘very small stars’
76 650 PL orth42.2m +51°44’ 9.6 3'X2’ 10/21/1780  ‘small and faint’
77 1068 EG 02h42.7m —oo0°or’ 8.9 2! 12/17/1780  ‘cluster of small stars’
78 2068 DN o5h46.7m +00°04’ 8.4 8’ 12/17/1780  ‘much nebulosity’
79 1904 GL osh24.2m —24°31’ 8.1 3’ 12/17/1780  ‘nebulais fine’
8o 6093 GL 16h17.0m —22°59’ 8.1 3’ 1/4/1781 ‘round, bright centre’
81 3031 EG ogh55.6m +69°04’ 7.3 12' X5’ 2/9/1781 ‘is alittle oval’
82 3034 EG 09h55.8m +69°42’ 8.3 9'X2’ 2/9/1781 ‘faintand elongated’
83 5236 EG 13h37.0m —29°52’ 7.9 10' X7’ 2/17/1781 ‘faint, even light’
84 4374 EG 12h25.1m +12°53’ 8.8 ! 3/18/1781 ‘resemble’ M5g, M6o
85 4382 EG 12h25.4m +18°11’ 8.9 ! 3/18/1781 ‘very faint’

4
86 4406 EG 12h26.2m +12°57’ 8.8 5 3/18/1781 ‘appears like’ M84

87 4486 EG 12h 30.8m +12°23’ 8.7 5 3/18/1781 ‘looks like’ M84 and M86
88 4501 EG 12h 32.0m +14°25’ 9.4 8' X3’ 3/18/1781 ‘faint, like’ M58

89 4552 EG 12h 35.7m +12°33' 9.1 3’ 3/18/1781 ‘faintand diffuse’

6

90 4569 EG 12h 36.8m +13°10’ 9.3 "X2! 3/18/1781 ‘asfaintas...M8¢’
91 4548 EG 12h 35.4m +14°30’ 9.9 3’ 3/18/1781 ‘fainter than’ Mgo

92 6341 GL 17h17.1m +43°08’ 6.9 8’ 3/18/1781 ‘fine, conspicuous’
93 2447 oC o7h 44.6m —23°53’ 5.8 12' X8’ 3/20/1781 ‘cluster of fine stars’
94 4736 EG 12h50.9m +41°07' 8.4 4' 3/24/1781 ‘nebulawithout stars’
95 3351 EG 10h 44.0m +11°42’ 9.5 7' 3/24/1781 ‘very faint’

96 3368 EG 10h 46.8m +11°49’ 9.1 8'X4’ 3/24/1781 ‘less distinct’ than Mgs
97 3587 PL 1th14.9m +55°01’ 9.7 6’ 3/24/1781 ‘difficult to see’ Owl
98 4192 EG 12h13.8m +14°54' 9.8 8'X3’ 4113/1781 ‘extremely faintlight’
99 4254 EG 12h18.8m +14°25' 9.4 6’ 4/13/1781 ‘very dim light’

100 4321 EG 12h22.9m +15°49’ 9.6 7' 4/13/1781 ‘nebulawithout star’
101 5457 EG 14ho03.2m +54°21' 8.8 14’ 3/27/1781 ‘very obscure’

102 5866 EG 15h 06.5m +55°46’ 9.6 4' X2’ ? ‘very faint’

103 581 oC orh 33.1m +60°42’ 7.0 8’ ? ‘cluster of stars’

The add-on objects

104 4594 EG 12h 40.0m —11°37’ 8.8 7' X4’ 1921 Sombrero Nebula
105 3379 EG 10h47.9m +12°35’ 9.1 4' 1947 Near Mg5 and g6

106 4258 EG 12h19.0m +47°18' 8.8 11’ X5’ 1947 spiral galaxy

107 6171 GL 16h 32.5m —13°03’ 8.6 5 1947 small globular cluster
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Table 2.1 (cont.)
RA Decl. Messier
M# NGC# Type 2000 Equinox Mag Size obs. date Notes
Theadd-on objects
108 3556 EG 11h 11.6m +55°40’ 9.4 7' X2' 1960 near Mgy
109 3992 EG 1th57.7m +53°22’ 9.6 4’ 1960 near Gamma Ursa Major
110 205 EG ooh40.3m +41°41' 8.2 10' X4’ 1966 near M3rand M32
Notes:

M # =Messier Object number; NGC = New General Catalogue number, if the
Messier Object has one; Type: DN =diffuse nebula, GL = globular cluster, OC =
open cluster, EG = galaxy, PL = planetary nebula and SC = star cloud, DS =double
star; RA and Decl. =rightascension and declination, i.e. its coordinates in the year
2000 equinox; Mag. = magnitude or brightness of the objects, estimated by Don
Machholz; Size =apparent angular size, in arcminutes, estimated by Don
Machholz; Messier obs. date: the date listed is the first that Messier observed or
recorded the object. For the latter objects the date thatitwas added to the
Catalogue is stated; and Notes: some of the comments made by Messier when he
published the Catalogue. One can see the limitations of his instruments. Often he
could not see stars in many of the globular clusters; at other times he saw nebulae
where there were none.
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Notes

I

Jones, Kenneth Glynn, The Search for the Nebulae (1975). Published by
Alpha Academic, available from Neale Watson Academic Publishers,
156 Fifth Ave., New York, NY 10010, pp. 5-6.

2 Ibid., pp. 11,22, 44,53.
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English translation in Jones, Kenneth Glynn, Messier’s Nebulae and Star
Clusters, First Edition (1968). Published by American Elsevier
Publishing Co., NY, p. 398. (Second Edition, 1991, p. 365.)

For instance, Messier measured the planetary nebula M27 onJuly 12,
1764, the night of a Full Moon! Most of the objects were measured
when they were near opposition (in the sky for nearly the whole night)
and when the moon was not in the sky. This was different from his
mode of operation for comet hunting. Most of his comet discoveries
were made in parts of the sky that were close to the sun.

Jones, Messier’s Nebulae, op. cit., pp. 384, 388. (Second Edition, pp. 35T,
355.)

Two other publications of Messier’s Catalogue are mentioned by
Owen Gingerich in his August 1953 issue of Sky and Telescope. John
Mallas and Evered Kreimer reproduce this article in the book The
Messier Album, First Edition (1978). Published by the Nimrod Press,
Boston, MA. Gingerich notes that, in 1780, a list of Messier’s Objects
up to number 68 was published. Then, in 1787, the complete list,
errors and all, was published again.

Jones, Messier’s Nebulae, op. cit., p. 389. (Second Edition, p. 357.)

Ibid., p. 398. (Second Edition, p. 365.)

‘The Missing Messier Objects’ by Owen Gingerich. Sky and Telescope,
October 1960, pp. 196-199.

Letter to the Editor by William Williams. Sky and Telescope, December
1969, p. 376.

This map can be seen in Sky and Telescope, October 1960, p. 198.

Jones, Messier’s Nebulae, op. cit., p. 35. (Second Edition, p. 14.)

Ibid.

Mallas and Kreimer, The Messier Album, op. cit., p. 13.

Mechain was known to have published the position for only one other
object: Mg7. Here again his declination was accurate, but the right
ascension was off by 0.85 minutes, which equals 0.12 degrees or 7.1
arcminutes.

Frommert, Hartmut, ‘M102 Controversy’. Saguaro Astronomy Club
Newsletter, March 1998, Issue #254. Also at
http://www.seds.org/messier]|.

The late Walter Scott Houston believed that M1o2 was a duplicate
observation of Mr1o1 (Sky and Telescope, June 1970, p. 402, and July 1980,
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p. 81), buthe apparently was not opposed to the idea of using M1o2 for
the Marathon. He happened to be present on February 4, 1982, when I
delivered a talk to the Tamalpais Astronomical Association concerning
the Messier Marathon. After my talk, Houston was asked ifhe had
anything to say. His reply was ‘Well, if using 5866 for M1o2 is good
enough for Don Machholz, then it’s good enough for me.’

18 Jones, Messier’s Nebulae, op. cit., p. 35. (Second Edition, p. 15.)
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As seen from Chart 3.1, the Messier Objects are notevenly
distributed throughout the sky. A large concentration of galaxies
appears in the constellation Virgo, and across the border in the
small constellation Coma Berenices. Another group of Objects,
consisting mostly of open and globular star clusters, resides in
Sagittarius. Meanwhile, a few areas in the sky contain no Messier
Objects, notably near the Great Square of Pegasus, butalso between
Ursa Major and Gemini.

As the sun travels through the sky each year on the ecliptic (see
Chart 3.1), the adjacent portions of the sky are not easily visible from
the Earth because they rise and set with the sun. For example, when
the sunis ‘in’ Gemini, as itis during early July, then itis located in
front of the stars that form the constellation thatwe call Gemini.
The stars of Gemini rise at the same time as the sun does. And, as
even the non-astronomer notices, the sky brightens for atleastan
hour before sunrise, making observation of these stars increasingly
difficultas dawn advances. Therefore the stars that rise shortly
before Gemini are invisible as well. At the end of the day, Gemini
sets with the sun. This is followed by a lingering twilight that
prevents astronomical observation for perhaps another hour.
During this hour, a section of the sky following Gemini sinks down

29



Part1 Handbook

Chart3.1

The Messier Objects with the position of
the sun marked twice each month.

In this chapter, dotted circles indicate open
clusters; circles with plus signs indicate
globular clusters; ovals represent galaxies;
and squares denote nebulae. All maps in
this chapter have been produced by the
Deep Space 3D™ software program.

below the horizon so that, when the sky finally darkens, this section
is notvisible.

The fans of Gemini need not despair, however. Besides moving
across the sky each day, the sun moves slowly in reference to these
background stars. This movementoccurs eastward ata rate of about
1degree a day (or 360 degrees in oneyear, 365.25 days). This means
thata star rises about four minutes earlier each day; and sets four
minutes earlier each night. An observer watching the pre-dawn sky
each morning in early Augustwould see Gemini rising higher and
higher in the eastern sky before the stars would disappear in the
morning twilight.

On the other hand, a fan of the constellation Virgo, and all the
galaxies associated with it, would see this group setting in the
western sky four minutes earlier each evening. Once it disappears in
the western sky during early August, itwill not be seen again until it
rises in the morning sky two months later.

Asubtle and often overlooked effect occurs near the spring and
fall equinoxes. During spring, the days are getting longer, and the
nights are becoming shorter. Evening twilightis perhaps a minute
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later each night. Therefore, as darkness falls each successive

evening, the sky has advanced even more than it usually would.

For a few weeks these constellations appear to be on an accelerated

advance to the horizon. In the morning sky, twilight occurs earlier

each day, meaning the sky doesn’t climb as high each successive day
asitusuallywould. Just the opposite happens each fall: the evening
sky tends to stall, while the morning constellations advance upward
rapidly.

The declination (or ‘latitude in the sky’) of an object also affects
its visibility. For an observer in the northern hemisphere, an area of
the sky which is far enough north can be seen both in the northwest
after evening twilightand in the northeast before morning twilight.
Skywhich is too far south will never rise, while sky near the North
Pole is above the horizon all nightlong, every night of the year, and it
is said to be ‘circumpolar’.

Three key points need to be remembered here:

(1) weloseareas in the evening sky and gain them in the morning
sky;

(2) duringthe spring, we lose objects in the evening more quickly,
while we gain them in the morning more slowly;

(3) for northern hemisphere observers, the further north an object
is, theless time it will spend hidden by evening and morning
twilight.

With this in mind, we now look at the visibility of the Messier

Objects throughout the year.

Ashort history of the Messier Marathon

Thevisibility of nearly all of the Messier Objects during late March is
apparent from Chart 3.1. I realized in the late 1960s that this occurs,
butdid notbegin further investigation until the summer of1978. In
the September 1978 issue of the San Jose Astronomical Association
Newsletter, I wrote an article entitled ‘Messier Marathon’, inviting
members of the club to join me the following March on Loma Prieta
Mountain, my normal comet-hunting site.

Over the next few months, Iworked out the observing order, or
‘search sequence’, based upon the commonly used Atlas of the
Heavens star atlas. In order to calculate when each objectwould rise
and set, [ used a planisphere developed by David Chandler. To
determine the date that each object would first become visible in the
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Figure 3.1

The author (left) and Walter Scott Houston
in February 1982. Courtesy of Laura
Machholz.

Figure 3.2

Tom Hoffelder at the eyepiece of his
telescope. Courtesy of Tom Hoffelder.

Part1 Handbook

morning sky, or lastvisible in the evening sky,  depended upon my
comet-hunting records. Since I recorded every object seen during
each session, and I was often sweeping near the horizon at twilight,
I had an ideal estimate of what was visible when. Because I had never
heard of anyone running a Messier Marathon, I believed thatwe
were the only astronomers working towards one.

Imagine my surprise upon receiving the March 1979 issue of Sky
and Telescope and reading Walter Scott Houston’s (Figure 3.1) ‘Deep-
Sky Wonders’ column describing a Messier Marathon! The article
portrayed the Amateur Astronomers of Pittsburgh (Pennsylvania),
which started marathoning in 1977.* Tom Hoftelder (Figure 3.2), Ed
Flynn (Figure 3.3) and Tom Reiland (Figure 3.4) all found a large
number of Messier Objects in March/April 1977.

With the use of a descriptive sky map, Walter Scott Houston
explained that M3o0 is the only object notvisible during late March of’
each year. He mentioned that the record for the greatest number of
Messier Objects found in one night was 103, held by Tom Reiland of
Pittsburgh, while Tom Hoffelder had found ro1 Objects.

This article, the first Messier Marathon article ever widely
published, resulted in several letters to Walter Scott Houston. A
number of groups claimed to have invented the idea. Someone from
Spain wrote to say that Houston had ‘stolen’ the idea; thatit had

32



Figure3.3

Ed Flynn with his 10 inch reflector in late
1978. Courtesy of Ed Flynn.

Figure3.4

Tom Reiland, one of the co-founders of the
Messier Marathon. Courtesy of Tom
Reiland.

3 TheMessierMarathon

been published eleven years earlier.? Since then I have heard of an
amateur group in Southern California which had carried out
informal Messier Marathons since the early 1970s.

For the Pittsburgh Pennsylvania group, the idea originated when
Tom Reiland, in May 1975, observed fifty Messier Objects in one night
and suggested thatan attempt to find a great number of Objects in
one nightwould be an interesting challenge. His firstattemptwas in
April 1976, when he saw eighty-six Objects before he was clouded out.
On March 2425, 1977, Ed Flynn saw ninety-seven Objects from his
backyard in Pittsburgh. He used an RV-6 Dynascope, a 15 cm /8
reflector. On the following night, Tom Hoffelder, formerly of the
Pittsburgh group, found 103 Objects from Akron, Ohio. He was using
a 25 cm f]6 reflector. On April 11-12, Tom Reiland found 103 Objects
using a 15 cm f]6 reflector. In the following year, on March 10, 1978,
Ed Flynn found 102 Objects with his 25 cm /5.6 reflector.

In 1979, about fifty club members turned out for our SanJose
Astronomical Association Messier Marathon on the nights of March
23/24, 24/25, 30/31and March 31/April 1. We made ita habit to pick
two consecutive weekends, on both Friday and Saturday nights, in
order to make the best of the weather. Only a dozen of us actually
participated in the Marathon, others stayed only until midnight
before packing up and driving back home. On March 24—25 I picked
up 107 Objects, missing only M74 and Mr11o in the evening sky and
M3o0in the morning sky. A few nights later, Tom Reiland of
Pittsburgh also picked up 107 Objects, missing only M74, M77 and
M3o0. On March 30/31, Gerry Rattley (Figure 3.5) and Iwere back on
Loma Prieta, again running the Marathon. We each found 108
Objects, missing M74 and M33.

During the following year Ilectured widely on the Messier
Marathon, wrote articles for Astronomy Magazine® and Night Skies
magazine,* recorded onto audio cassette tapes instructions on how
to find each Object, and further refined the observing order and
Marathon dates. I determined that from my latitude (37 degrees
north), and with my horizons, one could find 109 Objects as early as
March 12 (in later years I picked up 109 Objects as early as March 5
from the same location). This certainly opened up the window for
the Marathon, giving us several weekends to chose from. In 19801
located 109 Messier Objects on the night of March 12/13 without
using star charts. Instead, I followed the search instructions on the
cassette tapes thatI had previously recorded.
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Figure3.5

Gerry Rattley at Loma Prieta, California,
1979. Picture taken by the author.

Thatyear most clubs held the Marathon on the night of March
15/16. The members of the Amateur Astronomers of Pittsburgh set
up in six inches of snow some forty miles south of Pittsburgh. Tom
Reiland and Ed Flynn each found 109 Objects, missing only M30. On
the same night, on the West Coast, at Loma Prieta, both Ken Wilson
and I also found 109 Objects, both missing M3o0.

As theyears progressed, the Marathon was being run from more
and more locations. Astronomy clubs, especially those in the
western United States, began running the Marathon as their March
star party. Through the 1980s and 199os, additional magazine
articles and public lectures furthered the idea of the Marathon.

Itwas on March 23/24, 1985, that Gerry Rattley, observing from
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Figure 3.6

Don Machholz and his 25 cm reflector,
1978. Picture taken by the author.

Dugas, Arizona, picked up M3o0 in the morning twilight, completing
the full list of 110 Messier Objects in one night. While others have
since duplicated this feat, your observing conditions may preclude
such a possibility. We shall therefore turn next to an examination of’
the factors which determine the number of Messier Objects you can
expect to see.

Factors affecting the Messier Marathon

Perhaps by now you are asking: ‘How can I increase my chances of
locating and identifying most, or all, of the Messier Objects in one
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night?’ That’s a good question; everyone asks it before the

Marathon, and a few ask it the next morning. In the following are

some of the elements affecting the Messier Marathon.

+ Thedate, one of the mostimportant factors, is determined by the
day of the week, the phase of the moon, and the weather.

+ Your latitude can limit the number of Messier Objects visible.

« Somewhatrelated are your local horizon heights and light pollution.

« Theinstrumentyou use plays a role, as does your experience.

« Finally, it helps to have a good search sequence so thatyou’ll be
looking in the right place at the right time.

Date

Everyyear itis the same question: ‘When are we going to hold the
Messier Marathon this spring?’ And every year the answer is
different. This is because the date of the Messier Marathon depends
upon the day of the week, moon phase, and weather. We’ll examine
these three areas first, then look at the suggested Messier Marathon
dates.

Day ofthe Week

Since the Marathon can lastall nightlong, and the night generally
begins atabout7:30 PM local time and ends atroughly 5:00 AM,
most observers choose a weekend so that they will not have to then
face a full day of work. Astronomy clubs are especially keen on this
idea since they generally hold their star parties on Saturday nights
anyway. There are exceptions, however. Although the Marathon is
advertised as an all-nighter, it does not need to be that way. I will
often find about 65 Messier Objects before 10:00 PM, then go to bed
until about 2:00 AM when I arise to locate the remaining Objects.
Other alternatives include choosing a Friday night/Saturday
morning or taking the day off work if you typically work Monday
through Friday.

Moon Phase

When the moon illuminates the Earth’s atmosphere, the contrast of
objects in the sky is reduced and the objects are more difficult to see.
This applies more to areas near the vicinity of the moon, less so
farther away. This effect is minimized when the air is thin (as at
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higher elevations) or when the air is clear and dry. Moreover, a
bright moon ruins dark adaptation as italso illuminates the
landscape, telescope, charts, and everything else surrounding the
observer. Therefore, itis suggested that the Marathon be held near
the time of New Moon, when the moon rises and sets with the sun.

For marathoners in the springtime, the moon is nota factor when
itis between three days before New Moon and two days after.
Outside of those times the moon’s brightness and possible
proximity to one or more of the Messier Objects is likely to create
observing problems.

There are exceptions to this rule. On March 19/20, 1984, I
observed 109 Messier Objects, despite the moon being less than
three days past Full. Ilogged more than half of the Catalogue before
the moon became a serious problem in the eastern sky. Then, at
about 2.00 AM, Ilocated the remaining Objects.

With the above factors in mind, I have tabulated suggested
Messier Marathon dates for the next few years (see Table 3.1). The
dates in Table 3.1 are only suggestions. Those not tied to weekends
may choose other dates centered on the New Moon.* Ifyou live in an
area typically having bad weather during March, try picking several
nights.

This brings us to the least predictable factor concerning the
Marathon, the weather.

Weather

Because this is difficult to predictlong in advance, some Marathons
are scheduled for several nights. They may not even be on
consecutive weekends, but rather be timed to the New Moons,
roughly one month apart. This provides a good chance for atleast
one clear night.

Marathoners are warned thata cloudy afternoon may not resultin
a cloudy night. It may well be worth your time and effort to prepare
for the evening, so thatifitdoes clear up you will be ready. To begin
your observing, you need only a clear sky in the west. Then, as the
evening progresses, if the clouds continue to retreatyou may be able
to complete the list.

Related to weather is the transparency of the atmosphere. Haze,
especially in the presence of moonlight or light pollution, makes the
observation of objects at low altitude difficult. Messier Objects of
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Table 3.1 Proposed dates for the Messier Marathon, 2001-2050.

These are the proposed Messier Marathon dates for the years 2001 to 2050. They

are chosen with respect to the New Moon, weekends (Saturdays are selected) and

the maximum number of Messier Objects visible. The New Moon dates are listed

in decimals of a day, in Universal Time.

Primary Secondary

Year New Moon date(s) weekend weekend
2001 March 25.1 March 24

2002 March14.1 March 16

2003 March 3.1, April 1.8 March 29 March o8
2004 March 21.0 March 20

2005 March1o.4 March 12

2006 March 29.5 March 25 April o1
2007 March1g.1 March 1y March 24
2008 March 7.8, April 6.2 March o8 April og
2009 March 26.7 March 28 March 21
2010 March1s.8 March13 March 20
2011 March 4.8, April 3.6 March og Aprilo2
2012 March 22.6 March 24 March 1y
2013 March11.8 Marchog March 16
2014 March 1.3, March 30.8 March 29 March or
2015 March 20.4 March 21

2016 March g.1, April 7.5 March o6 Aprilo2
2017 March 28.1 March 25

2018 March1y.5 March 1y

2019 March 6.7, April 5.4 Marchog April 06
2020 March 24.4 March 21 March 28
2021 March13.4 March13

2022 March 2.7, April 1.2 March og Aprilo2
2023 March 21.7 March 18 March 25
2024 March1o.4 Marchog

2025 March 29.4 March 29

2026 March1g.1 March 21 March 14
2027 March 8.4, April 7.0 March o6 April o3
2028 March 26.2 March 25

2029 March1s.2 March 1y March 1o
2030 April 2.9 March 30

2031 March23.1 March 22

2032 March1r.7 March13

2033 March1.2, March 30.7 March og Aprilo2
2034 March 20.4 March 18

2035 Marchro.0 March 1o

2036 March 27.8 March 29

2037 Marchry.0 March14 March 21
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Table 3.1 (cont.)

Primary Secondary

Year New Moon date(s) weekend weekend
2038 Marchs.5, April 4.7 March o6 April 03
2039 March 24.6 March 26 March1g
2040 March13.1 March 1o March1y
2041 March 2.6, April 1.0 March 30 March o2
2042 March 21.7 March 22

2043 March 1.3 March 14

2044 March 29.4 March 26

2045 March18.7 March 18

2046 March7.8 March 1o March o3
2047 March 26.5 March 23 March 30
2048 March 14.6 March 14

2049 March 4.0, April 2.5 March o6 April o3
2050 March 23.5 March1g March 26

low surface brightness such as M74, M33 and Mr1ro can fade to
invisibility.

Latitude

I have learned through experience thatyour latitude makes a big
difference in whatyou can and cannot see during the Messier
Marathon. All other things being equal, an observer at +25 degrees
latitude will see atleast as many Messier Objects as an observer

15 degrees farther north, and, in most cases, more. One will also
have more nights to view 108, 109 or 110 Objects than will a northern
counterpart. There is no way around this; your latitude determines
the maximum number of Messier Objects thatyou can see in one
night.

Observers between latitudes + 35 and +50 degrees may favor
mid-March to late March, when the maximum number of Messier
Objects can be seen. Prior to mid-March, the Messier Objects in the
evening are easy to see. But some of those rising in the east never get
quite high enough to see before twilight brings the night’s
observing to an end. With each passing day, however, they are
slightly higher before twilight, and therefore easier to see. As we
approach April, only the globular cluster M3o0 is difficult to see in
the morning twilight. Meanwhile, in the evening sky, things are
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getting more difficult each night as galaxies M74, M77, M33 and
Miro disappear in the evening twilight.

Observers located between +20 and + 35 degrees latitude will be
particularly interested in dates during late March, when all 110
Messier Objects should be visible. Their window for 109 Objects is
large too, beginning in early March and extending through the
month.

As one moves further south, the morning objects become visible
sooner while the evening objects disappear sooner. The best
Marathon nights arrive earlier in March. As you move south of the
equator, the northern Messier Objects disappear in the evening and
morning twilights, and the optimal time for the Messier Marathon
shifts from March to mid-May.

The hide and seek of various Messier Objects from different
latitudes can be best demonstrated by the following horizon charts,
Charts 3.2-3.22, designed and drawn by the Deep Space 3D™
program.°® They are shown for various latitudes and dates. For each,
the curved line shows the western horizon at sunset on the far right
of the chart. Theline just to the left of this is the horizon at
astronomical twilight; this is very important because objects near
this line are setting as the sky darkens. They will be visible, but with
some difficulty. On the far left we have the eastern horizon lines for
morning astronomical twilight and (to the left of that) sunrise.
Objects to the left of the astronomical twilight line will be nearly
impossible to see. On most charts you will find M3o0 there.

Justbecause an objectis between the astronomical twilight lines
does not mean it will necessarily be visible to the marathoner. Faint
diffuse objects such as M74, M33 and M1ro disappear a few days
before ‘their time’, while the condensed M77 may be visible longer.
In the morning sky a bright M30 may be visible a few days before it
crosses the ‘morning twilight’ line into dark sky.

Local horizons

High local horizons, especially to the west—northwestand
southeast, can block off some of the difficult objects thatare near
the horizon around twilight. Sometimes you can trim a tree or pick
up your telescope and move it a short distance to a better location.
Other horizon problems are not as easily solved. If your western
horizon is high, then choose an earlier date so you can locate the
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Chart3.2 evening objects before they set. Your morning hunting will suffer,
The all-night sky as seen from 55° north though. Likewise, ifyour eastern horizon is high, pick a later date so
latitude on March 24. In the evening sky, that the objects will have more time to rise above the local horizon

M74,M77and Myg are difficult to see. In before morning tWilight.
the morning sky, M3o rises at sunrise, while

M7s, Ms5, M54, M69, M70 and M7 rise : .
after morning astronomical twilight but nght PO llution

before sunrise. They will be very difficult or h lich h he sl d .
impossible to see. M2, M72 and M73 rise Much as moon 1ghtwashes out the sky, so too does excessive man-

near morning astronomical twilight, made light. This is especially true if the light source is in the east or

making them difficult too. west, where finding the fringe Messier Objects is most difficult. Ifit
isaneighbor’s light, you may politely ask them to turn it off. Atone
public park I made covers out of large plastic bags to shield the
lights. Other solutions include cupping your hand over your non-
observing eye, or using an eye patch, or placing a small blanket or
towel over your head and eyepiece.

Zodiacal light can also be a problem, especially while finding M74
in the evening or M72 and M73 in the morning. You can’tdo much
about that, except perhaps to increase magnification to darken the
background.
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+50 degrees latitude

Chart3.3

The all-night sky as seen from 50° north
latitude on March 18. The evening Objects
are easy to see, butin the morning sky M30
rises just before the sun, while M55 rises
between astronomical twilight and sunrise.
Rising near morning twilightare M2, M72,
M73,M75, M54, M6g, M70 and M7.
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+50degrees latitude

Chart3.4

The all-night sky as seen from 50° north
latitude on March 27. In the evening sky
My7isdifficultto see, as are M74 and M7g.
In the morning sky M3o rises just before
sunrise, as does M55. Other morning
Objects are easier to find than they were
nine days before (Chart 3.3).
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+45 degrees latitude

Chart3.5

The all-night sky as seen from 45° north
latitude on March 14. The only problem
here is finding those morning sky Objects.
M3oisimpossible, while M55 rises at
astronomical twilight. Also difficultare
M2, M72, M73and M75.
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+45 degrees latitude

Chart3.6

The all-night sky as seen from 45° north
latitude on March 29. M74 and M77 are
becominglostin the evening sky, while only
M3oisimpossible in the morning sky. Over
the next few nights the evening Objects
become more difficult to pick up.
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+40 degrees latitude

o ——

Chart3.7

The all-night sky as seen from 40° north
latitude on March 1. The only problem here
is finding those morning sky Objects. M30
isimpossible, while M55 rises at
astronomical twilight. Also difficultare
M2, M72, M73and M75.
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+40 degrees latitude

Chart3.8

The all-night sky as seen from 40° north
latitude on March 30. M74 and M7 are
becominglostin the evening sky, while only
M3oisimpossible in the morning sky. Over
the next few nights the evening Objects
become more difficult to pick up.
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+35 degrees latitude

Chart3.9

The all-night sky as seen from 35° north
latitude on February 26. Only M30is
impossible in the morning sky; meanwhile
M2, M72, M73 and M55 are challenging.
The evening sky is easy. On days prior to
this, the morning Objects are more difficult
to see.
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+35 degrees latitude

Chart3.10

The all-night sky as seen from 35° north
latitude on March 27. By now M3o0 is just
visible in the morning sky, butsoon M74
and M77 will become lostin the evening

sky.
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+ 30 degrees latitude

Chart3.11

The all-night sky as seen from 30° north
latitude on March 20. We now have all 110
Objects visible as M3o0 finally rises at
astronomical twilight.
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+30degrees latitude

Chart3.12

The all-night sky as seen from 30° north
latitude on March 30. Although M30is
becoming easier to see in the morning sky,
M74,M33 and My7 are beginning to fade in
the evening sky.
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+25 degrees latitude

Chart3.13

The all-night sky as seen from 25° north
latitude on March 15. We now have all 110
Objects visible as M3o0 finally rises at
astronomical twilight.
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+25 degrees latitude

Chart3.14

The all-night sky as seen from 25° north
latitude on March 29. Although M30is
becoming easier to see in the morning sky,
M74,M33 and M77 are beginning to fade in
the evening sky.
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+20 degrees latitude

Chart3.15

The all-night sky as seen from 20° north
latitude on March 11. Before mid-March
you can see all 11o Messier Objects in one
night.
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+20 degrees latitude

Chart3.16

The all-night sky as seen from 20° north
latitude on March 28. Near the end of
Marchwe lose M31, M32, M110 and M74 in
the evening twilight.
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+10 degrees latitude

Chart3.17

The all-night sky as seen from 10° north
latitude on March 5. In early March all 110
Messier Objects arevisible. In the evening
sky M52 is difficult to see.
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+10 degrees latitude

Chart3.18

The all-night sky as seen from 10° north
latitude on March 20. From this southerly
location, M31, M32 and M110 are now the
firstto disappear in the evening sky.
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From the equator
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Chart3.19

The all-night sky as seen from the equator
on March 2. Only M52 is invisible from this
southerlylocation.
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From the equator
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Chart3.20

The all-night sky as seen from the equator
on March 11. M52 is still hidden, but now
M31, M32 and M1ro begin to disappear in
the evening sky.
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—10 degrees latitude

Chart3.21

The all-night sky as seen from 10° south
latitude on February 27. For a few days in
late February, up to 106 Messier Objects can
be seen before M31, M32, and Mrro sink in
the west.
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—10 degrees latitude

Chart3.22

The all-night sky as seen from 10° south
latitude on May 20. For a few days in late
May, 108 Messier Objects can be seen; only
My5and M34 are missing.
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Table 3.2 The number of Messier Objects visible from various latitudes
from mid-February to mid-April.

Date 55N 50N 45N 40N 35N 30N 25N 20N 10N EQU 10S Date
2/16 97 100 102 104 104 106 105 105 1I05 I04 I02 216
2/17 97 100 102 104 105 106 106 105 105 105 102 2[17
2/18 97 100 102 104 105 106 106 105 106 105 103 2/18
2/19 98 100 102 104 105 106 106 107 107 105 104 2/19
2/20 99 100 103 104 106 106 107 107 107 105 I05 2[20
2/21 99 100 I04 104 106 1I07 107 108 107 105 105 2/2I
2/22 99 100 104 105 1060 109 108 108 107 105 105 2/22
2/23 99 100 104 105 106 109 108 108 108 105 105 2/23
2/24 99 100 104 106 108 109 108 108 108 105 105 2/24
2/25 99 100 105 106 108 109 109 109 108 105 105 2[25
2/26 99 100 105 106 109 109 109 IOQ IOQ IO I05 2/26
2/27 99 I0I 105 I07 109 I09 I0Q I0g Iog Ioy 106 2[27
2/28 99 101 105 1I07 109 I0Q I0Q IOQ IOQ IOQ I05 2/28
3)1 99 101 105 1I0Q I0Q IOQ IOQ I0Q IOQ IOQ 104 31
3/2 100 TOI 106 109 109 TIOQ I0Q I0Q I0Q IOQ 104 3/2
3/]3 100 102 106 109 109 109 I0Q IOg IOog Iog I05 33
3/4 100 102 107 109 I09 I0Q I09 IOQ I0Q IOQ 105 3/4
3/s 100 102 107 109 109 1I0Q I0Q TI0Q IIO 109 104 3/5
3/6 100 102 107 109 I09 I0Q I0Q IoQ IIO 1I0Q9 104 3/6
3/7 100 102 108 109 109 109 I0Q IOQ IIO 1I0OQ 104 3/7
3/8 100 103 108 109 109 109 109 I0Q IIO TI0Q 104 3/8
3/9 100 103 108 109 109 IOQ I0Q IOQ IIO I0Q I04 3/9
3/1o0 100 103 108 109 109 109 I0Q I0Q IIO 109 I04 3/10
3/I1 100 103 108 109 109 109 I0Q IIO IIO 109 104 3/II
3/12 100 104 108 109 109 109 109 IIO IO I06 105 3/12
3/13 100 105 108 109 109 109 109 IIO II0 106 105 3[I3
3/14 100 105 108 109 109 109 109 II0 TII0 106 104 3/14
3/15 100 106 109 109 109 1IOQ II0 IO II0 106 104 3/I5
3/16 100 107 109 109 109 I0Q II0 II0 II0 100 104 3/16
3/17 100 108 109 109 109 109 II0 II0 II0 100 104 3/17
3/18 100 108 109 109 109 109 II0 II0 II0 1I06 104 3/18
3/19 100 108 109 109 109 109 II0 II0 II0 106 104 3/19
3/20 100 108 109 109 109 II0 II0 II0 1II0 106 103 3/20
3/21 100 108 109 109 109 IIO IIO II0 II0 100 103 3/2I
3/22 100 108 109 109 109 IIO II0 II0 1I0oQg 100 103 3/22
3/23 100 108 109 109 I09 II0O II0 II0 1I07 Io6 103 3/23
3/24 100 108 109 109 109 II0 II0 II0 1I07 I06 102 3/24
3/25 98 108 109 109 109 II0 II0 II0 I07 106 102 3[25
3/26 98 108 109 109 109 II0 II0 II0O 107 105 102 3/26
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Table 3.2 (cont.)

Date 55N 50N 45N 40N 35N 30N 25N 20N 10N EQU 10S Date
3/27 99 108 109 109 IIO II0 II0 IIO 107 1I03 I02 3[27
3/28 99 108 109 109 IIO TII0 II0 IIO 107 1I03 I02 3/28
3/29 99 107 109 109 IIO II0 II0 II0 106 T02 102 329
3/30 98 107 109 109 IIO IIO II0 IOy Iob 103 102 3/30
3/3t1 98 106 107 108 109 109 109 106 106 103 102 3/3I
4t 98 106 107 108 109 109 109 106 1I05 103 102 41
4/2 98 106 107 108 109 109 1I0Q IOy 1I05 1I03 I02 4/2
4/3 98 105 107 107 109 109 I0Q 1I07 1I05 1I03 I02 4[3
4/l4 98 105 107 107 109 109 I0Q I0Q 105 1I03 I02 4/4
4/s 98 105 107 107 108 109 109 108 105 103 IOI 4[5
4/6 98 105 107 107 108 108 109 108 105 103 I0I 4/6
47 98 105 107 108 108 108 108 108 105 103 IOI 4/7
4/8 98 105 107 108 108 108 107 108 105 103 101 4/8
4l9 98 105 107 108 108 107 107 108 105 103 IOI 4/9
4/lto 98 105 106 108 108 107 107 107 104 103 IOI 410
4/l11 97 105 106 108 107 107 107 107 104 103 IOI 41X
4/12 97 105 106 107 107 107 107 107 104 103 IOI 4/12
4/13 97 105 106 107 107 107 107 107 105 103 IOI 4/13
4l14 97 105 105 107 107 1I07 107 107 I05 IOI IOl 4[14
4/15 95 105 105 1I07y 107 1I07 107 107 1I05 IOI IOI 4/1I§
4/16 94 105 105 106 107 TI07 TI07 107 105 IOI 100 4/16
Date 55N 50N 45N 40N 35N 30N 25N 20N 10N EQU 10S Date
Instrument

I’ve always said thatwhatyou can see will depend upon three things:
your eyes, the sky and your telescope, in that order. We’ve discussed

the sky, and in the next section we’ll look at your eyes. Here we’ll

discuss the instrument.
Almostany telescope today is better than the instruments used by
Charles Messier when he compiled his Catalogue. But Messier did
not have to search for M74 when it was 10 degrees above the horizon
or M72 and M73 in morning twilight. Generally, you can see better
with a larger aperture (because the image is larger, all other factors
being equal) while a longer focal ratio produces better contrast. The
tradeoffis that such instruments have smaller fields, making it
harder to find objects if sweeping is involved.
Popular among Marathoners are 20 cm (objective size)
Schmidt—Cassegrains, refractors in the 5o mm to 150 mm size, and
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reflectors in the range of 1o to 50 cm. Atrecent All-Arizona Messier
Marathons, telescopes with apertures 25 cm or greater made up half
the number of telescopes. The largest category, however, was those
with a 20 cm aperture, comprising 33% of the eighty-eight
instruments.” Astronomers usually use what they have, which is
advisable since the observer is most familiar with his or her own
telescope. No matter what the instrument, make sure that the optics
are clean and collimated.

The mounting also makes a difference. Ifyour equatorial mount
is aligned to the North Pole, you need only the written instructions in
Part 2 of this book to marathon. Offsets are provided to get you from
the previous object or a bright star to the next object. If you have a
Dobsonian mount, don’tset up to the east or west of a tall telescope:
youwon’t be able to see over it. If your telescope is on an altazimuth
mount, you may have trouble finding objects overhead.

Anincreasing number of astronomers use binoculars for the
Messier Marathon. Some use 7X 35 or 7X50 binoculars to sharpen
their skills by attempting to find all the objects that would be visible
inatelescope. Others use binoculars because they are easier to use
than mosttelescopes and can be directed around the sky more
quickly than larger instruments.

Let me say a few words about electronic setting circles. Referred
toas GOTO telescopes because they ‘Go To’ wherever, you want, this
equipmentis attached to your telescope mount which automatically
slews your telescope to any location or objectyou desire. Can they be
used for the Messier Marathon? Sure they can, but the emphasis of
the Marathon now shifts to seeing the Messier Objects, rather than
both locating and seeing them. One should not expect those finding
the Messier Objects using the old-fashioned methods of star offset
or star hopping to compete against these electronic wonders.
Assearch sequence for electronic setting circles is presented in
Table 3.3.

Atpresent, there is one telescope manufacturer (Meade) which
has written a Messier Marathon program that can be downloaded
from their web site to your GOTO computer. [t automatically slews
your telescope from one Messier Object to another, pausing ateach
one. The current search sequence lists the objects by right
ascension, not necessarily the best sequence for the Marathon.
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Table 3.3 Search sequence for GOTO telescopes.

#  Object #  Object #  Object #  Object
1 Myy 29 Mos 57 Mgo 85 M62
2 Mys 30 Mgb 58 M88 86 M6

3 Ms3 31 Mios 59 Mor 87 Mz

4 M31 32 Mbg 6o M58 88 Mir

5 M32 33 M66 61 Msg 89 M26
6 Mirio 34 MS81 62 Mbo go Mib
7 Ms2 35 MS82 63 Mgyg 91 M1y
8  Mio3 36 Moy 64 Mb61 92 Mi8
9 My6 37 Mrio8 65 Mriog 93 M24
10 M3g 38 Miog 66 M68 94 Moag
1 Mgs 39 Mgo 67 M383 95 M23
12 Myg 40 Mrob 68 Mg 96 Mar
13 Mgz 41  Mog 69 M3 97 Ma2o
14 M43 42 M63 70  Mog2 98 M8

15 M78 43  Ms1 71 Msy 99 Ma28
16 M4t 44  Mro1 72 Msb6 100 M22
17 Mo3 45 Mro2® 73 Ma2g 101 M6g
18 M4y 46 Ms3 74 M39 102 Myo
19 Mg46 47  Mb4 75 M2z 103 Msg4
20 Mso 48 M3 76 M7y1 104 Mssg
21 Mg48 49 Mg8 77 M1z 105 Mys
22 Mr 50 Mogg 78  Mrio 106 Mig

23  M3s 51  Mroo 79 Mig 107 M2

24 M3y 52  MSs 8o  Mrioy 108 My2
25  M36 53 M8y 81 Mg 109 M73
26 M38 54 M86 82 My 110 Mg3o
27 M44 55 M8y 83 MS8o

28 M6y 56 MS8g 84 Mig

Note:

M102=NGC 5866.

Experience

Ifyou can, right now, tell the person nearest you what M1 looks like
through your telescope, or what type of object M107 is, or which
Messier Objectis close to M65, then you have more than enough
experience to do well in the Messier Marathon. Ifyou can’t, then the
bestway to gain the experience is to go out tonightand see some
Messier Objects. This is not the type of thing you can learn from a
book (even this one), but comes from nights out under the stars. As

65



Part1 Handbook

you learn more, your eyes will also learn to see more. Practice using
averted vision (concentrating on the object, butlooking to the side
ofit). Log a few splendors each night. Before too long you will
becomea ‘seasoned’ observer.

Searchsequence

Awell-designed search sequence should take you from one Messier
Object to the next with minimum movement; it should also getyou
through the listwithout missing anything. This means itis
important to find evening Objects before they set, and morning
Objects just after they rise. One of the best ways to prepare for the
Marathon is to sit down with a star map, planisphere and/or
astronomy computer program, and develop your own search
sequence

The search sequence used in Part 2 of this book will do this for
you, butitis by no means the only possible sequence. While it will
work for most mid-northern latitudes with low horizons during
March, your site may not be ideal. A tall tree or light pollution in the
northwestern sky may cause you to move M52 and M1o3 from the
evening list to your morning list. Holding the Marathon in late
March or early April may force you to move M31, M32 and M1r1o onto
the morninglist too.

Messier Marathons during other times ofthe year

Even though March and April are the best months for logging the
greatest number of Messier Objects, a Marathon can be held during
other times of the year too. For these Marathons the sun is
positioned among a different set of Messier Objects and the
challenges atevening and morning twilights are of a different nature
than those we find in the springtime.

For any latitude, the number ofvisible Messier Objects can be
calculated using a computer program written by Bev M. Ewen-
Smith. It can be downloaded free from the web site:
WWwW.ip.pt/coaa/messmara.zip. Please note that this program treats
Mro2 as ifitwere M1o1, so it will tell you that the maximum number
of Objects is 109.

We have become familiar with the traditional March Messier
Marathon. Charts 3.23-3.27 show the sky from various latitudes in
the October/November timeframe. Thatis when the sun is near
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Chart3.23

The all-night sky as seen from 40° north
latitude on October 20. For two weeks, 107
Messier Objects can be seen, with very busy
searches atboth evening and morning
twilight.

14 hours of right ascension and it blocks outvery few of the Messier
Objects. Itis also south of the equator, giving longer nights to
northern hemisphere observers. In March the globular cluster M30
isdifficultto see. In the fall Messier Marathon M3o is easy, and the
southern galaxy M83 replaces M3o as the hardest to find.

The search sequence changes too. The summer Milky Way
Objects are bunched in the evening sky; they must be seen as twilight
falls. The marathoner is much busier at evening twilight at this time
ofyear than in March. The pace slows down as one continues
through the Objects higher in the sky. The winter Milky Way is also
sparsely populated, with few Messier Objects appearing in the
eastern sky. Near midnight there is little new to see. A couple of
hours before morning twilight the galaxies are rising. After the
northern ones are seen, the observer turns to the mid-northern
declinations to finish up the Virgo group. Itis critical thatyour
southwestand eastern horizons are low and dark.

Finally, Iinclude the sky from the equator on May 23 (Chart 3.28).
Here is a short window where 109 Objects can be seen. This is nearly
three months after the early March window also yielded 109 Objects.
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Chart3.24

The all-night sky as seen from 30° north
latitude on October 28. With good
horizons, as many as 108 Messier Objects
should bevisible.
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Chart3.25

The all-night sky as seen from 20° north
latitude on October 30. During several
days, 109 Messier Objects can be seen, with
only M83 notvisible.
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Chart3.26

The all-night sky as seen from 10° north
latitude on November 4. For about one
week, centered on this date, 108 Messier
Objects should be visible.
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Chart3.27

The all-night sky as seen from the equator
on November 8. As we move south, we lose
both Mrorand M1o2, plus M5, reducing
our possible total to 107 visible Objects.
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Chart3.28

The all-night sky as seen from the equator
on May 23. In late May there are a few days
when 109 Messier Objects (all except M45)
arevisible.

Gettingyour astronomy clubinvolved

Many observers are introduced to the Messier Marathon through
their astronomy club. The club often conducts the Marathon as the
first star party of the season. These gatherings bring the members
together for a night of observing with a mutual goal. Some of the
astronomy associations have become quite involved: observers
register beforehand and pay a small fee to sponsor awards. These
awards are presented to those finding the most Objects or those who
beat their personal best, or, say locate and observe more than one
hundred Objects. Rules are simple and few: confirmation is left to
the observer (honor system), and those using electronic setting
circles (GOTO systems) are placed in a different category. Some
groups ask for a short description of each Object along with the time
thatitwas located. Your club need notbe as comprehensive as this,
but, for further reference, atleast try to record the name of each
observer, instrument and the number of Messier Objects observed.

How do you get started? Pick a date for the Marathon using Table
3.1. Some clubs pick two or four dates, perhaps a Friday and
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Figure3.7

An astronomy club star party is an ideal
opportunity to conduct a Messier Marathon.

Figure3.8

Anticipation grows as the sun sets in the western sky.
Both images courtesy of Steve Coe.
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Saturday night of one weekend, or two consecutive weekends.
Another alternative is to pick two weekends on the New Moons,
abouta month apart. Next, clear the dates with your executive
board, and place it on the club calendar. Write an article about it for
the club newsletter, and talk it up. Somewhere along the way you
may find some opposition to the Messier Marathon. This is not new,
and for some time controversy concerning the Marathon ran
through the pages of Deep Sky Magazine.®

The main complaintis thatrushing through the Messier List does
notallow time to study each object. Such criticism can be ignored,
since the Messier Marathon is not designed for everyone. The critic
can spend the nightlooking ata shorter list of wonders. A
counterpoint to this resistance is that the marathoner will see nearly
all the Messier Catalogue in one night—many amateur astronomers
never see the whole Catalogue in their entire lifetimes.

Additionally, one’s searching and locating skills, necessary in
mostaspects of astronomy, are sharpened during the Marathon. The
benefit of seeing, in one night, the major building blocks of our
galaxy: open and globular clusters, diffuse and planetary nebulae,
along with other galaxies, cannotbe ignored. Finally, there is the
satisfaction of working with others toward a common goal, and
then finally achieving it.

Choose a Marathon site thatis accessible, dark, has low horizons,
and is large enough to accommodate everyone. It is not easy to find
such a place, buta good way to begin is to look at the club’s usual
star party sites, parks operated by county, state or regional districts,
and private land (obtain permission). Airports and county dumps
may be options in your location. Depending upon the size of the lot,
you may have to limit the choicestareas of the site to the
marathoners.

Realize, as I did with some disappointmentin our early days, that
many who come to the star party will choose not to run the
Marathon. Some amateur astronomers come outjust to watch the
marathoners! Many will pack up and go home around midnight.
Thatis OK. They can still have an enjoyable time. In advance, [would
type up a list of additional objects visible throughout the night:
planet, cometand asteroid positions, along with moon data and
times of twilight. This information is helpful to everyone and helps
to tie the group together. Finally, keep a positive attitude. People are
here to learn and have fun; they will be back nextyear if they think

74



3 TheMessierMarathon

they are getting something out of it. And don’t forget to write a short
summary article for your club newsletter.

When will the next Marathon be? The next ‘regular’ Messier
Marathon will be held next spring. But for those who have advanced
beyond this, there are always other types of marathons involving
other lists of objects. And for those notyet ready for the full Messier
Marathon, try a mini-Messier Marathon four times a year to help
improve the observing skills of all the club members. You will find
these topics discussed in the next chapter.

Hints for running the Marathon

Running the Messier Marathon can be an enjoyable experience, one
to be remembered for many years. Some observers conduct the
Marathon each and everyyear, attempting it (weather permitting) on
different dates and often with various instruments and search
sequences.

Here are some suggestions to help you make the most of
Marathon Night. The key to conducting a worthwhile Marathon is to
know your scope and the sky. Itis helpful to practice before the
Marathon date, observing a few objects each night. Experience has
shown that the following objects are the most difficult to find in the
evening: M74, M33, M1ro and M77. In the morning M3o is missed
most, mainly because it usually rises during twilight. Also difficult
in the morning are M55, M72, M73 and M2.

Pick the right date and know what to expect. Avoid the moon and
be aware of optional dates if foul weather occurs. Make sure that
your instrument has clean optics and is collimated. The axes on the
mount should move freely. Bring eyepieces yielding both low power
for finding the Objects, and high power for seeing the smaller and
more difficult Objects. Know the field of view of both your finder
and main scope atlow power. Align the finder scope to the main
scope during daylight or twilight.

Be sure to bring warm clothes, food, extra flashlight batteries and
pencils. Include lists and maps of non-Messier Objects (and the
planets) to observe. Constructa logsheet, such as that shown on
p. 78. You may wish to try for the Omega Centauri Globular Cluster,
which culminates around 2:00 AM in late March. Arrive in plenty of
time. Setting up your instrumentand becoming adapted to twilight
will probably take longer than you expect. You can begin by finding
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Figure3.9

The northwestern sky at evening twilight,
as seen from mid-northern latitudes.
Photographed and labeled by the author.
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your first Object (M77) aboutan hour after sunset, ten or fifteen
minutes before astronomical twilight.

A common problem arising during the Marathon is dew or fog
forming on the eyepiece. (Along dew cap should prevent this
problem from occurring on the objective.) This is caused when the
eyepiece, chilled by the air, comes into contact with the warm air
emitted by you when you look through the eyepiece. One solution is
to electrically warm the eyepiece. Another is to keep the eyepiece end
of the telescope covered when not in use. Some observers use two
nearly identical eyepieces: keeping one warm while using the other.
When it fogs up, they exchange it. Too many Marathoners fail in the
final half-hour because they run out of time — twilight washes out
the sky before they can find all the objects in the east. Don’t let this
happen toyou.

Know when twilight occurs. Allow time to locate each object.
Don’tspend so much time on one Object thatyou miss out on
finding others. In the evening M74 and M3 3 can cause this to
happen. This is why they are sequenced after the faster-setting and
more easily visible M77. Figure 3.9 shows how these Objects are
configured in the sky.

Finally, have fun. Enjoy the search. Ifyou don’t reach your goals,
you still have gained the experience of finding whatyou did find. It
will be easier next time. And ‘next time’ may be tomorrow, next
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weekend, or nextyear. I know one observer who intentionally didn’t
find the final four Objects so that he would have ‘something to aim
for nextyear’.
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Messier Marathon Logsheet

Date

Location

Instrument

Number of
Objects seen

Objects missed

Notes
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4 OtherMarathons

This happens every year. Itis Marathon morning. You have observed
the maximum number of Messier Objects from your location. You
ask: ‘What’s next?’ You could wait until the following year and work
the Messier Marathon again. Many amateur astronomers do this,
and find it becomes easier each year. You can also wait until October
or November and see nearly all the Messier Objects in one night (see
Chapter 3). You can also go out the next night and do the Messier
Marathon all over again with some variation.

Ideas for different Messier Marathons
Photographicor CCD Marathon

How about photographing or obtaining a CCD image of each
object? You could image about as many objects as you can see.®?

Photographs for most objects would require fast film and one or
two minutes exposure per photograph. Due to the way the Objects
are grouped, the 110 Messier Objects would require about ninety-
one photographs, if your field of view were three degrees. You can
photograph through the telescope or mount the camera piggyback
ona guiding scope and use a telephoto lens.

A CCD, or charged coupled device, is an ‘electronic’ camera attached
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toyour telescope. The image is transformed into electronic
impulses that are sent to your computer. Many amateurs now own
CCDs and specialize in imaging deep sky objects. One advantage of
these instruments is that by subtracting the background twilight,
they can image when the objectis beyond visual reach. Generally
speaking, the images can be captured in justa few seconds and
examined immediately.

Unaided-eye Marathon

An unaided-eye Messier Marathon could pick up several dozen
objects. Table 2.1 shows us that ten Objects are brighter than
magnitude 5.0, while twenty are brighter than magnitude 6.0. Why
not try for those ‘bright’ Messier Objects considered being brighter
than magnitude 7.0? Thatwould be forty-one Objects. Darkened
tubes held to the eyes (lensless binoculars) may help increase
contrast.

Smalltelescope or binocularMarathon

Messier used a small refractor to fill most of his Catalogue. How
about pulling the 60 mm refractor out of the closetand trying to do
whathe did? Atthis aperture it will be difficult to see the half-dozen
Objects near the horizon, but the other 104 or so targets will be less
challenging.

Most telescopes have a finder. How many Messier Objects can you
find inyour finder?

Binoculars are popular at Messier Marathons. Small or large
apertures can be used to sail from one place to another.

Borderingonthebizarre

One twist to the Marathon idea is to observe the Messier Objects in
numerical order. Brent Archinal saw M2—M34 in one hour on July
30,1981.

Ifyou live too far north or south to see 110 Messier Objects in one
night, whatis the shortest span of time over which you can see the
whole Catalogue? Begin counting on the last nightyou can see the
setting Objects in the western sky at evening twilight (during March
this would be M77, M74, M33), and stop counting days when you
can see the 11oth Objectrising in the eastern sky before morning
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twilight. Sometime during those days go outand find all the other

Objects in between. In my early years of doing the Messier

Marathon, from 37 degrees north latitude I last saw M74 on March

19 and had my first sighting of M30 on the morning of March 31,

giving me a span of twelve days. With better horizons I could have

shortened thatspan.
Other ideas mightinclude

+ City Messier Marathon: Do you wanta challenge? You have a lot
going againstyou: lights and high horizons, to name a few. But
you are likely to have a lot of guests.

«  MyOwn Back Yard Marathon: This book suggests finding an
‘ideal’ location for the Messier Marathon. That means re-
locating for the night, notalways easy for everyone. Why notjust
go into your backyard and see what you can rack up there? You
may not get the high numbers, butyou’ll gethome cooking!

« Star Party Messier Marathon: ’'m not talking about the Astro-
Club meeting atan ideal site, butyou and a tiny group. You are the
tour guide. You supply the telescope, the sky supplies the Messier
Objects. You may be the only one to stay up the whole night.

+ Planet Marathon Too: Whether or notyou consider there to be
eightor nine planets, try tying in the major planets with a Messier
Marathon. Notall planets arevisible each year, so this will need
some advance planning.

MiniMessierMarathon

Hereis a greatideaifyou don’tlike staying up all night, you wish to
take your time examining the Messier Objects, or your weather is
unpredictable. Do several mini Messier Marathons throughout the
year, finding twenty-five to thirty Objects each night. Or do only two
half-nighters, spaced several months apart, and find fifty to sixty
Objects each night. This is easy enough to repeat annually. By doing
this you will see every Messier Object each year.

Messier-plus Marathon

This was developed in 1981 by the Saguaro Astronomy Club of
Phoenix, Arizona. Itis designed to take place in September of each
year to provide a second 110-Object Marathon. Seventy-five Messier
Objects and thirty-five non-Messier Objects are compiled into an
observing order. The Messier Objects thatare difficult to see during
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that month because they are near the sun (these are mainly the Virgo
galaxies) are replaced by the non-Messier Objects. They are then
assembled into an observing order. You can work through the
Saguaro Astronomy Club’s list,®> or make up your own.

Make yourown Marathon

If Charles Messier can do it, why can’tyou? What are your favorite
objects? You can make your own list of your best nebulous objects,
or alistof your favorite galaxies, or planetary nebulae, or diffuse
nebulae, or dark nebulae, or globular or open clusters. It can
number a few, or very many. Then pick a night to try to observe most
or all of them. Some of you will be happy with seeing the same few
dozen objects on your special night each year.

Massive Marathon

As an addition to the Messier Marathon, I once developed my own
Massive Marathon. In 1981 I assembled a list of 548 objects. Adding
Messier’s Catalogue brought this to 658 galaxies, clusters and
nebulae. My southern cutoffwas —40 degrees. All the objects were
previously seen by me with my 1o inch (25 cm) reflector before being
added to the list. A Massive Marathon followed. After extensive
planning and some practice, on Aprir 3/4, 1981, I located and
identified 599 deep-sky objects in one night. My 10 inch reflector
was mounted equatorially on a pipe mount, with no setting circles
and no clock drive. An average of one object every fifty-two seconds
may sound impossible, butI made up alot of time on the Virgo
galaxies. A few months later it took me only a couple of hours to
finish up the list. You may wish to try a Massive Marathon too. Itis
notreally as difficult as it might seem; the key is to know the sky and
know your telescope.

Those with electronic setting circles (called GOTO telescopes
because they ‘Go To’ wherever you want) can see and identify 1000 or
more objects in one night.

Herschel Marathon

As Messier was finishing up his Catalogue, William Herschel of
Great Britain cataloged 2477 additional objects. An average of one
Marathon per month, covering one to three hours of right ascension
and eighty objects each, could group 1000 objects per year.
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Chart4.1

A map of the whole sky showing all 109 of
the Caldwell objects.

Another ideais to use The Astronomical League’s ‘Herschel I’ list
of 400 Herschel objects and go through that in two or more
sessions. Even more ambitious would be to use their ‘Herschel II’
list of 400 even fainter (magnitude 11-13) Herschel objects.*

caldwell Marathon

The Caldwell Catalogue is a list of tog deep-sky gems compiled in
1995 by the British astronomer, Patrick Moore. Itincludes none of
the Messier Objects. These objects span nearly the whole sky, from
85 degrees north to 8o degrees south.

The Caldwell objects are shown in Chart 4.1. The equator and
ecliptic are shown, as is the plane of the Milky Way. Symbols are the
same as on previous maps, with a plus sign ‘+’ used for non-NGC
objects.

Because of the great north—south span of Caldwell objects, one
would have to be near the equator to see all 109 objects from one
location. Seeing all the objects in one night would not be possible;
the objects are scattered around the celestial sphere much more
uniformally than the Messier Objects.

Is there a time where a northern observer and a southern observer,
possibly twins, could observe the sky on the same night from equal
but opposite latitudes, and see all the objects? First, one would have
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Chart4.2

A map of the Caldwell (Half-)Marathon on
November 25 from 35° north latitude.

Part1 Handbook

to find the best date, determined by when the sun would interfere
with the least number of Caldwell objects. The best opportunity
seems to be when the sun is in Scorpius, on or near the evening of
November 25.

Someone at 35 degrees north would see the objects shown between
the horizon lines in Chart 4.2, while the other at 35 degrees south
would see those objects between the horizon lines on Chart 4.3.

Abetter idea would be to see the objects six months apart, once
from each hemisphere. As long as you pick two nights five to seven
months apart, and you are atleastas far as 30 degrees from the
equator, you will be able to see all the objects, with ample overlap.

Lacaille Marathon

Abbe Nicolas Louis de la Caille (Lacaille), who lived in France near
the time of Messier, listed forty-two objects in the southern
hemisphere. They consisted of three groups of fourteen objects,
each group listed by rightascension. The first group is known as ‘I’
to ‘It4’, the second is ‘IIT’ to ‘Il14’, and the third is ‘III1’ to ‘III14’. Of
these forty-two, five are non-existent, leaving thirty-seven known
Lacaille objects.”
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Chart4.3

A map of the Caldwell (Half-)Marathon on
November 25 from 35° south latitude. s . 0

1 66 .

Chart 4.4 is amap of all the known Lacaille objects. The equator
and ecliptic are shown, as is the plane of the Milky Way. You may
notice that most of the objects are located near the Milky Way. Each
objectisindicated bya ‘+’, and is identified by Lacaille’s Catalogue
number.

Since these objects are south of the equator, itis easier to see them
from there than from the northern hemisphere. In fact, between
January 28 and October 5, a span of eight months, all thirty-seven of
the Lacaille objects can be seen in one night from any latitude further
south than 20 degrees south latitude. The sky on May 1 is shown in
Chartg4.s.

Aswe move further north the observing season for the Lacaille
objects shortens. From 10 degrees south latitude one can see all
thirty-seven objects between January 30 and July 3. Amap showing
the sky from thatlatitude for May 1 is seen on Chart 4.6.

From the equator the window is even shorter, lasting only six
weeks. It extends from April 15 to May 27. This is demonstrated on
Chart4.7.

Atro degrees north latitude the best we can do is to miss one
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The Lacaille Catalogue.
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The Lacaille objects seen from 20° south

latitude on May 1.
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The Lacaille objects seen from 10° south

latitude on May 1.
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The Lacaille objects seen from 10° north

latitude on April 1.

Chart4.8

——
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The Lacaille objects seen from 20° north

latitude on March 1.

Chart4.9



4 Othermarathons

object: thatis between March 1 and April 25. The one object we don’t
get (similar to M30 in the Messier Marathon) is I, also known as
NGC 104, 47 Tucanae.

At 20 degrees north latitude one can see all but three of the

Lacaille objects between late February and late March. This is shown

in

Chart4.9.
As one travels further north it becomes more difficult to see the

Lacaille objects, and the Messier Marathon becomes more
attractive.

Notes

I

89

Raymo, Chet, ‘Shootoutat Star Hill Inn’, Sky and Telescope, (Vol. 82),
October 1991, pp. 366—370).

‘Photographic Messier Marathon’, Sky and Telescope, (Vol 77), March
1989, p-338.

Alistof these objects is available at this web site:
http://seds.Ipl.arizona.edu/messier/xtra/similar/mm_ plus.html
Alistof their observing clubs can found at:
http://www.astroleague.org/al/obsclubs/obsclub.html. You can
purchase the Herschel books from: Astronomical League Sales, PO Box
572, West Burlington, Iowa 52655, USA. The Herschel Club
chairperson is Brenda Branchett, 515 Glen Haven Drive, Deltona,
Florida 32738, USA.

Good reading about the Lacaille Catalogue can be found at

http://seds.lpl.arizona.edu/messier/xtra/history/lacaille.html.
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Appendix: The Greek alphabet

The letters of the Greek alphabet are used to identify stars, which are labeled in
order of brightness (more or less) for each constellation.

alpha o eta M nu v tau
beta B theta 0 Xi 3 upsilon
gamma vy iota L omicron o phi
delta S kappa K pi oy chi
epsilon ¢ lambda A rho p psi
zeta L mu n sigma o omega
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altazimuth mount abinocular or telescope mounting designed to move
horizontally (azimuth) and vertically (altitude). The axes are similar to those
of'acamera tripod.

aperture the diameter of the main objective of a telescope or binoculars.

arcminute one-sixtieth ofadegree.

astronomical twilight the time when the sun is 18 degrees below the horizon. The
sky is then considered dark enough for serious observing.

comet a ‘dirty snowball’ in orbitaround the sun. It consists of a nucleus (about
3-10 miles across), the head (or coma), and the tail.

constellation a group of stars. There are eighty-eight recognized constellations.

declination a partofthe sky coordinate system, similar to latitude on the earth. It
runs both north (+) and south (—) of the equator, with o degrees at the
equator and +/— go degrees atthe poles.

degree aunitofangular measurement. A full circle around the sky is 360 degrees.
The moon subtends /> degree.

diffuse nebula amass ofdustand gas, illuminated and/or excited by nearby stars.

Dobsonian the name for an altazimuth mountbuiltlow to the ground consisting
ofa ‘rocker box’ which rotates and holds the telescope tube.

equatorial mount a telescope mount pointed such thata polar axis is aligned with
the celestial pole. The axes allow the telescope to move parallel to right
ascension and declination. Motion around only one axis, the polar axis, will
follow the diurnal motion of the stars.

galaxy alarge collection of billions of stars, gas and dust.

globular cluster atightly compressed collection of many stars, generally located
near the hub of our galaxy.
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magnitude the brightness ofa heavenly body in numerical form. The brighter the
object, the lesser the number. Each magnitude is roughly 2.5 times brighter
than the next magnitude. The unaided eye can see to magnitude 6, the North
Star is magnitude 2.3, and Sirius, the brightest star in the night sky, is
magnitude —1.46.

NGC New General Catalogue of about 8ooo non-stellar objects, compiled by
Dreyer in 1888.

occultation the passage of one heavenly body behind another so thatit
disappears from view.

open cluster alooseassociation of stars moving through space together. They are
within our galaxy, generally within a few thousand lightyears of us.

opposition when an astronomical body is opposite the sun in the sky; itis best
placed atlocal midnight.

planetary nebula amass of gas, ejected by a star, generally in a round shape.

reflector atelescope which gathers light by means of a mirror.

refractor atelescope which gathers light by means ofalens.

rightascension partofthe sky coordinate system, similar to longitude on earth.
Itis measured eastward in hours (twenty-four in all) and minutes (sixty to an
hour). For example, 15:24 means 15 hours, 24 minutes east of the March
equinox point.

Schmidt-Cassegrain atelescope using both a frontlens and a back mirror to
gather light.

transit the passage of one heavenly body in front of another.
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web sites referred to in this book are correct and active at the time of going to
press. However, the publisher has no responsibility for the web sites and can
make no guarantee thata site will remain or that the content is or will remain
appropriate.
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The Messier Marathon Search Sequence Atlas

Atlasindex of Messier Objects

M1

M2

M3

M4

Ms

M6

M7

M3

Mg

Mi1o
M1
Mi12
Mi13
M14
Mis
Mi16
M1y
Mi18
Mig
M2o
M2x
M22
M23
M24
M25
M26
M2y
M28
M2g
M3o
M31
M32
M33
M34
M3s
M36
M37

99

110, 117
154, 155
128,129
146, 147
138,139
146, 147
146, 147
150, I5I
144, 145
144,145
148, 149
144, 145
138,139
144,145
154,155
148,149
148, 149
148,149
146, 147
150, I5I
150, I5I
150, I5I
150, I5I
150, I51
150, I5I
148,149
142,143
150, I51
140, 141
106, 107
106, 107
106, 107
104, 105
108, 109
116, 117
116, 117
116, 117

M38
M39
Myo
Mg
My2
M43
My4
My4s
M46
My47
M48
My49
Mso
Ms1
Ms2
Ms3
Msgq
Mss
M56
Ms7
M58
Ms9
Mé6o
M61
M62
M63
M 64
M6s
M66
M67
M68
M6g
M7o
M71
M72
M73
M74

110, 117
140, 141
124,125
112,113
110, 11T
110, ITI
118, 119
108, 109
112,113
112,113
114, 115
134,135
114, 115
126, 127
106, 107
128,129
152,153
152,153
140, 141
140, 141
132,133
132,133
132,133
134,135
146, 147
124,125
128,129
120,121
120, 121
118, 119
136,137
152,153
152,153
142,143
154,155
154, 155
104, 105

M7s
M76
M7z7
M78
M79
M8o
M381
M82
M83
M84
M85
M86
M8y
M88
M8g
Mgo
Mor
Mog2
Mo3
Mogq
Mgs
Mgb
Mo7
Mg8
Mgg
M1oo
Mi1orx
Mio2
M1o3
M1o4
Mi1os
M106
Moy
M1o8
Mi1og
Miro

152,153
108, 109
102,103
110, ITI
110, IIT
146, 147
122,123
122,123
136,137
130,131
130,131
130,131
132,133
132,133
132,133
132,133
132,133
138,139
112,113
124,125
120,121
120,121
122,123
130,131
130,131
130,131
126,127
126, 127
108, 109
134,135
120,121
124,125
144, 145
122,123
122,123
106, 107






The Messier Marathon
Search Sequence Atlas

Based on an atlas I compiled in 1982 and have used for every Messier Marathon since, the following pages
are designed to walk you through the Messier Objects. The left-hand page shows large portions of the sky
to help in orientation and to provide guide stars for those wishing to star-hop to the Messier Objects.

Theright side of each page contains the Messier Objects, position (equinox 2000), magnitude and
size estimates, and search directions. Knowing the field of view of your telescope, move the instrument
in the proper directions for the correct distances. About half of the Messier Objects will be visible in
your finder, assuming its aperture is atleast 30 mm in diameter and you have reasonably good skies.

Additionally, these small maps show each Object and enough stars to identify it. North is up, and east is
to the left. These maps are to various scales, each chosen to simplify finding each Object. On the lower left
corner you will often find an arc that has a radius of 3 degrees. In some instances the arcis only of 1 degree
radius, this will be identified on the map. Those using setting circles (electronic or manual) will find the
right side of each page most useful. Here you will find the Messier Object’s number, its coordinates, and
the map for final centering onto the Object. The following abbreviations are used in the Atlas:

e e % e Gal. = galaxy
g € - .~ . .==. . GL.CL=globular cluster
-..14d .’ 5.0d B e Tt 2n e e 10 g
i . e so e 0 0 1 OpenCl = open cluster
AL . 2% E B M .-11 . Diff. Neb. = diffuse nebula
- e . . . : e B g : \ i i
Jogd . . . N e Moo Ao eT ey Pl. Neb. = planetary nebula
W Orion . 3 - T e L
ey
Chart6.1 Chart6.2
Finder size chart. Use this map of thebeltof  Telescope field size chart. Use the map of the
Orion to estimate the size of your finder’s Pleiades (M45) to determine the size of your
field of view. The number of degrees telescope’s field of view. The distances
between various stars is shown here. Ifyou  between stars are labeled in arcminutes.
are using a Telrad finder, the fields of view Different eyepieces will yield different
should be 4.0 degrees, 2.0 degrees and 0.5 results. Another method is to turn offyour
degrees (30 arcminutes). clock drive and measure the amount of time

ittakes for any star on Chart 6.1 to cross your
field of view. Divide the time in minutes by
four to calculate the field size in degrees.

Turn this page to start your
101 Messier Marathon
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The western sky at astronomical twilightin
mid-March from mid-northern latitudes.
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Number 1 Stars to mag. 12.0
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M77NGC 1068 Gal. 02h 42.7m —00° o1’ mag: 8.9 size: 2’ dia.
From 6Cet. g0 0.3°S& 0.9°Eto M77.
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M74and M33

..rHori_zon
*“West

The western sky atastronomical twilight in
mid-March from about +30° latitude.
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Number 2 Stars to mag. 11.5
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M74NGC 628 Gal. oth 36.7m +15° 47’ mag: 9.1size: 9’ dia.
From m Psc. travel 0.4° N & 1.3°Eto M74.

Number 3

Stars to mag. 11.5
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M33NGC 598 Gal. o1h 33.8m +30°39" mag: 6.2 size: 22" X16'.
From a Tri. sweep 2.5° WNW to star ‘60’, continue 1.8°to M33.
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M31,M32, M110, M52

:

oMz4
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Numbers 4, 5and 6 Stars to mag. 9.5
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M31NGC 224 Gal. ooh 42.7m +41°16’ mag: 4.5 size: 145’ X 20’.
From vAnd. go1.2°Wto M31

M32NGC 221Gal. ooh 42.7m +40°52" mag: 8.6 size: 2'dia.
Mi1o NGC 205 Gal. ooh 40.3m +41° 41" mag: 8.2 size: 10" X 4.

Number 7 Stars to mag. 8.0
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M52 NGC 7654 Open Cl. 23h 24.2m +61° 36" mag: 7.6 size: 9’ X 7".
From BCas.go2.3°N & 5.9°Wto Ms2.
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Miro03, M76,M34and Mg5
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Number 8 Stars to mag. 9.5
- - - o -
. wry T a ..
1 . . . 0" = . * SR
..E * . Lt - . . . : "e
N R, L s s . . . ..- ]
S s s . W ; |
& - . . *. -
o .. . = . 0: '- - .- .'; -
- - - -
T T - . . - “w =
s S g % $ g
TS B NG, Sy e W
. " *s e i v . " ot
'.' . B ‘.: P * . v L -
b Tt i a0 o
Wt e freM103 oighs|
L * . L. o '.
. .. e '®. - 0,
e A T R -
e, = ot
. o - - .. . .
- s . .
. . o ‘o e
L " e . g ¢ Lt =
eat v *T . L. *
..,' e oe® . " L B

Mi103 NGC 581 Open Cl. orh 33.1m +60°
42" mag: 7.0size: 8 dia. From 6Cas. go 0.4°
N&1.0°Eto M103.

Number 10 Stars to mag. 8.5
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M34NGC1039OpenCl. 02h42.0m +42°
47' mag: 6.3 size: 25’ X 15’. From 3 Per. go
0.8°N & 4.8°Wto M34.
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Number g Stars to mag. 10.0

M76 NGC 650-1DPl. Neb. oth42.2m +51°
44' mag: 9.6size: 3" X 2'. From ¢ Per.go1.0°
NNWto M76.

Number 11 Stars to mag. 8.5
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Mys5 Mel 22 OpenCl. 03h 47.5m +24°07'
mag: 2.0size: 70’ X 40". An easy naked-eye
object in Taurus.
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M79,M42, M43 and M78
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Number 12 Stars to mag. 8.
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M79NGC 1904 GL.Cl. 05h 24.2m —24°31
mag: 8.1size: 3’ dia.
From BLep.go1.0°W & 3.9°Sto M79.

’

Numbers 13 and 14 Stars to mag. 8.5
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M42 NGC 1976 Diff. Neb. o5h 35.3m —o5°
23" mag: 4.3 size: 40’ X 30’".

This is the middle ‘star’ in the sword of Orion.
M43 NGC 1982 Diff. Neb. o5h 35.5m —o5°
16" mag: 8.3 size: 5’ dia.

From Mg2 travel 0.1° N to M43.

Number 15 Stars to mag. 8.0
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M78 NGC 2068 Diff. Neb. o5h 46.7m +00° 04’ mag: 8.4 size: 8'.

From {Ori.go1.6°E & 2.0° Nto M78.
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My41,Mg3, M47 and M46
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Number 16 Starstomag.10.5 Number 17 Stars to mag. 11.0
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M41NGC 2287 Open Cl. 06h 47.0m —20° Mg3 NGC 2447 Open Cl. o7h 44.6m —23°
45' mag: 5.8size: 25’ dia. From Siriusgoo0.3° 53’ mag: 5.8 size: 12" X 8. From £Pup. go

E & 4.0°Sto M41. 1.0°W&1.0°NtoMg3.
Numbers 18 and 19 Stars to mag. I1.0
| ._ . : ! * . .l * i L]
.. . - *Te s o . . * " * g e -
» - e P - T .
. . = . 2423 ¢ .
. . . . . ~ i R S .- *u
4 . . e . . LI .- . .
. o . .
. or . - . . I
. ) * A m47
- .' N e
. ‘e . " . o [
. M4g - - o : ,
- — - . . \\- - *
. N . -
‘ ) Lo .. N . F
. o . i . .
. W % " \, % ) s - -
- . . - . .' ',' .
. . ! \ ! .
L] : . . I' .
‘. - ) : . L A I ] - .-
. . ® . [
. . . -

M47NGC 2422 Open Cl. o7h 36.6m —14° 29’ mag: 5.6 size: 17" X12".
FromM93go1.5°W & g.4°Nto M47.

M46NGC 2437 Open Cl. o7h 41.8m —14° 49" mag: 6.7 size: 18’ X 15".
From M47g00.3°S & 1.3°Eto M46.

The planetary nebula NGC 2438 is in M46.
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Mso and M48
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Number 20 Stars to mag. 10.5
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M50NGC 2323 Open Cl. o7h 03.0m —08° 21" mag: 6.4 size: 8' X 6'.
From 6CMa. go 2.1°E& 3.7°Nto Mso0.

Number 21 Stars to mag. 8.0
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M48NGC 2548 Open Cl. 08h 13.8m —05° 48’ mag: 6.2 size: 40" X 35".
From £Mon. go1.2 E & 2.8°Sto M48.
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M1, M35,M37,M36 and M38
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Number 22 Starstomag.9.5 Number 23 Stars to mag. 9.5
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M1 NGC 1952 Diff. Neb. o5h 34.5m +22° M35NGC 2168 Open Cl. 06h 08.8m +24°

o1’ mag: 8.7size: 7' X 4'. 20' mag: 4.8 size: 25" X18'.
From {Tau. go0.7°W & 0.8° N to M1. From wGem. go1.8°N & 3.2°Wto M35.
Number 24 Starstomag.g9.0  Numbers 25and 26 Stars to mag. 9.0
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M37NGC 2099 Open Cl. o5h 52.4m +32° M36 NGC 1960 Open Cl. o5h 36.1m +34°

33’ mag: 6.2 size: 18’ dia. 08’ mag: 5.8 size: 13’ dia.

From BTau.go3.9°N & 5.4°Eto M37. FromM37g01.7°N & 3.4°Wto M36.
M38NGC 1912 Open Cl. o5h 28.7m +35°
50’ mag: 6.0size: 11’ dia.
FromM36g01.6°N & 1.5°Wto M38.
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Mg4 and M67

Leo

10h
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Number 27 Stars to mag. 10.0

M44NGC 2632 Open Cl. 08h 40.0m +20° 00’ mag: 3.3 size: 60’ X 50’.
From 6Cnc. go1.0°W & 1.5° Nto M44.

Number 28 Stars to mag. 10.0
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M67NGC 2682 Open Cl. 08h 51.4m +11°48’ mag: 7.6 size: 12" X10'.
FromM44g02.4°E& §.2°Sto M67.
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Mg5, Mg6, M105, M65 and M66
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Numbers 29, 30and 31

Stars to mag. 11.0
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Mog5NGC 3351 Gal. 10h 44.0m +11° 42" mag: 9.5 size: 7' dia.
From pLeogo 2.6°Nand 2.7°Eto Mgs.

Mg6 NGC 3368 Gal. 10h 46.8m +11° 49" mag: 9.1size: 8’ X 4'.
From Mgs5 go0.1°N & 0.7°Eto Mg6.

Mio5 NGC 3379 Gal. 10h 47.9m +12° 35" mag: 9.1 size: 4’ dia.
From Mg6 go 0.8°N & 0.3°Eto M105.

Numbers 32and 33

Stars to mag. 11.0

0% . |

M65NGC 3623 Gal. 1th18.9m +13° 06" mag: 8.9 size: 11’ X 4'.
From 0Leogo1.8°E & 2.2°Sto M65.

M66 NGC 3627 Gal. 11h 20.2m +12°59" mag: 8.6 size: 9’ X 5.
From M65 g0 0.1°S & 0.3°Eto M66.
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M81,M82, Mg7, M108 and M1og
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The Messier Marathon Search Sequence Atlas

Numbers 34 and 35 Starstomag.11.0 Numbers 36 and 37 Stars to mag. 11.0
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M81NGC 3031 Gal. ogh 55.6m +69° 04’ Mg7NGC 3587 Gal. 1th14.9m +55°01’

mag:7.3size: 12’ X5’ mag: 9.7 size: 6’ dia.
From ‘24’ UMa. g0 0.8°S & 1.8°Eto M81. From BUMa.go1.4°S&1.9°Eto Mg7.
M82 NGC 3034 Gal. ogh55.8m +69° 44’ M108 NGC 3556 Gal. 1th 11.6m +55° 40’
mag: 8.3 size: 9’ X 2'. mag: 9.4 size: 7' X2'.
From M81go 0.5°Nto M82. From Mg7g00.5°W & 0.6°Nto M108.
Number 38 Stars to mag. 11.0
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Mi1og NGC 3992 Gal. rth57.7m +53°22" mag: 9.6 size: 4’ dia.
From yUM. g0 0.4°S & 0.6°Eto M10g.
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M40, M106, M9g4 and M63
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Number 39 Starstomag.11.0 Number 40 Stars to mag. 11.0
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Mgo Winnecke 4 Double Star 12h22.2m Mi106 NGC 4258 Gal. 12h 19.0m +47°18’
+58°05" mag: 8.7 size: 1’ dia. mag: 8.8 size: 11’ X5'.
From 6 U. M. go1.0°N & 1.0°Eto M4o0. From M40 g0 0.4°W & 10.8°Sto M106.
Number 41 Starstomag.11.0 Number 42 Stars to mag. 11.0
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Mg4NGC 4736 Gal. 12h50.9m +41°07’ M63 NGC 5055 Gal. 13h15.8m +42°02'
mag: 8.4 size: 4’ dia. mag: 8.7 size: 8' X 4'.
From aCVn.goo0.9°W & 2.8°Nto Mg4. From Mg4g00.9°N & 4.6°Eto M63.
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Ms1, Mror and M1o2
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Number 43 Stars to mag. 10.5
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Ms51NGC 5194 Gal. 13h29.9m +47°12’
mag:7.9size: 14’ X11’.
FrommUMa. go2.1°S& 2.9°Wto Ms1.

Number 45

Number 44 Stars to mag. 10.5
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Mi1o1NGC 5457 Gal. 14h 03.2m +54° 21’
mag: 8.8 size: 14’ dia.
From nUMa. go 2.6°E & 5.0° N to M1o1.

Stars to mag. 10.5
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Mr102 NGC 5866 Gal. 15h 06.5m +55°46' mag: 9.6 size: 4" X2'.

From¢Dra.go2.4°W & 3.2°Sto M1o2.
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Ms53,M64and M3
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Stars to mag. 10.5

Numbers 46 and 47
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M53NGC 5024 GL.Cl. 13h12.9m +18°10" mag: 7.4 size: 3’ dia.
From aCom. go0.6°N & 0.7°Eto Ms53.

M64NGC 4826 Gal. 12h 56.7m +21° 41" mag: 8.7 size: 8’ X 4'.
FromMs53903.5°N & 3.9°Wto M64.

Stars to mag. 10.5
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M3NGC5272GL.Cl. 13h42.2m +28°23" mag: 6.4 size: 8’ dia.
From BCom.goo0.5°N & 6.7°Eto M3.
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Part2 Atlas

Mg8, Mgg, M100, M85, M84 and M86
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The Messier Marathon Search Sequence Atlas

Numbers 49, 50,51,52,53and 54 Stars to mag. 11.0
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Mg8NGC 4192 Gal. 12h13.8m +14° 54’ mag: 9.8 size: 8’ X 3.
From 6 Com. go 0.5°Wto Mg8.

Mgg NGC 4254 Gal. 12h18.8m +14° 25’ mag: 9.4 size: 6' dia.
From M98 go0.5°S& 1.2°Eto Mgg.

Mioo NGC 4321Gal. 12h22.9m +15°49’ mag: 9.6 size: 7' dia.
FromMgggo1.0°E& 1.4°Nto Mioo.

M85NGC 4382 Gal. 12h25.4m +18° 11’ mag: 8.9 size: 4’ dia.
From M100g00.6°E & 2.4°Nto MS8s.

M84NGC 4374 Gal. 12h25.1m +12° 53" mag: 8.8 size: 5’ dia.
From M85 go5.3°Sto M84.

M86 NGC 4406 Gal. 12h26.2m +12°57" mag: 8.8 size: 5’ dia.
From M84g00.1°N & 0.3°Eto M86.
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Part2 Atlas

M87,M89, Mgo, M88, Mg1, M58, M59 and M6o
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The Messier Marathon Search Sequence Atlas

Numbers 55, 56, 57,58, 59, 60, 61and 62

Stars to mag. 11.0
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M87NGC 4486 Gal. 12h30.8m +12°23" mag: 8.7 size: 5’ dia.
From M86 goo0.6°Sand 1.1°Eto M87.

M89g NGC 4552 Gal. 12h35.7m +12° 33’ mag: g.1size: 3’ dia.
From M87g00.2°N & 1.2°Eto M8g.

Mgo NGC 4569 Gal. 12h36.8m +13°10' mag: 9.3 size: 6’ X 2.
From M8g go0.3°E& 0.7°Nto Mgo.

M88NGC 4501 Gal. 12h32.0m +14° 25’ mag: 9.4 size: 8' X 3.
FromMgogo1.2°W & 1.2°Nto M88.

Mg1NGC 4548 Gal. 12h35.4m +14° 30’ mag: 9.9 size: 3'dia.
From M88 g0 0.1°N & 0.8°Eto Mg1.

M58 NGC 4579 Gal. 12h37.7m +11°49’ mag: 9.2 size: 4’ dia.
From Mg1g00.6°E & 2.7°Sto Ms38.

Ms59NGC 4621 Gal. 12hg42.0m +11° 39’ mag: 9.4 size: 3’ X 2.
From M58 go0.2°S& 1.1°Eto M59.

M60 NGC 4649 Gal. 12h43.7m +11° 33" mag: 9.2 size: 4’ X 3.
From Ms59 g00.1°S & 0.4°Eto M6o.
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Part2 Atlas

My49, M61 and M1og4
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The Messier Marathon Search Sequence Atlas

Stars to mag. 11.0

Numbers 63 and 64
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M49 NGC 4472 Gal. 12h29.8m +08° 00’ mag: 8.6 size: 4'dia.
From M60go 3.4°W & 3.5°Sto M49.
M61NGC 4303 Gal. 12h21.9m +04° 28’ mag: 9.0 size: 5’ dia.
From M49go02.0°W & 3.5°Sto M61.

Stars to mag. 11.0

Number 65
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Mi1o4 NGC 4594 Gal. 12h40.0m —11° 37’ mag: 8.8 size: 7' X 4'.
From 6Crv. g0 2.4°E & 4.9° Nto M1o4.
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Part2 Atlas

M68 and M83
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The Messier Marathon Search Sequence Atlas

Number 66 Stars to mag. 11.0

M68NGC 4590 GL. Cl. 12h39.5m —26° 45" mag: 8.1 size: 5’ dia.
From BCrv.go1.1°E & 3.5°Sto M68.

Number 67 Stars to mag. I1.0
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M83NGC5236Gal.13h37.0m —29°52' mag: 7.9 size: 10" X 7'.
From yHya.go 4.2°E& 6.7°Sto M§83.
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Part2 Atlas

Ms, M13 and Mg2
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The Messier Marathon Search Sequence Atlas

Number 68 Stars to mag. 11.0
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Ms5NGC 5904 Gal. 15h18.5m +02°05’ mag: 6.2 size: 10’ dia.
From 109 Vir.go0.2° N & 8.1°Eto Ms.

Numbers 69 and 70 Stars to mag. I11.0

Mi13 NGC 6205 GL. Cl.16h 41.7m +36° 28’ mag: 6.2 size: 13’ dia.
FrommHer.go0.3°W & 2.5°Sto M13.

Mg2 NGC 6341 GL. CL. 17h17.1m +43° 08’ mag: 6.9 size: 8’ dia.
From 7rHer. 0.4°E& 6.1°Nto Mg2.
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Part2 Atlas

Ms7,M56,M29and M39
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The Messier Marathon Search Sequence Atlas

Numbers 71and 72 Stars to mag. 11.0
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Ms57NGC 6720DPl. Neb. 18h 53.6m +33°02’ mag: 8.8 size: 2’ dia.
From BLyr.goo.3°S&0.7°Eto Ms57.

M56 NGC 6779 GL. Cl. 1gh16.6m +30° 11’ mag: 8.8 size: 5’ dia.
From M57902.8°S& 5.0°Eto Ms56.

Number 73 Starstomag.11.0 Number 74 Stars to mag. 8.5
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M29 NGC 6913 Open Cl. 20h24.0m +38° M39NGC 7092 Open Cl. 21h 32.3m +48°
31' mag: 7.4 size: 7' dia. 26' mag: 5.4size: 30’ X 20",
From yCyg.go0.3°E&1.7°Sto M39 From aCyg.g03.2°N & g.0°Eto M39.
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Part2 Atlas

M27 and M71
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The Messier Marathon Search Sequence Atlas

Numbers 75 and 76 Stars to mag. 9.0
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M27NGC 6853 Pl. Neb. 1gh 59.6m +22°
43' mag: 8.1size: 7' dia.
FromySge.goo0.2°E& 3.2°Nto M27.
M71NGC 6838 GL. Cl. 1gh53.7m +18°47’
mag: 8.1size: 7' dia.

From~ySge.go0.7°S & 1.3°Wto M71.
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Part2 Atlas

Mi2, M1o, M14, M107 and Mg
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Numbers 77,78and 79 Stars to mag. 10.0
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Mi2 NGC 6218 GL. Cl. 16h 47.2m —o1° 57’ mag: 6.8 size: 8’ dia.
From 60ph.go1.7°N & 8.2°Eto M12.

M1oNGC 6254 GL. Cl. 16h57.2m —04° 06’ mag: 6.7 size: 9’ dia.
From M12 g0 2.1°S & 2.5°Eto M1o.

Mi4NGC 6402 GL. Cl. 17h37.6m —03° 15" mag: 7.7 size: 8’ dia.
From M10g00.8°N & 10.1°Eto M14.

Numbers 8o and 81 Stars to mag. 10.0
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Mi1o7 NGC 6171 GL. Cl. 16h32.5m —13° 03’ mag: 8.6 size: 5’ dia.
From {Oph.go1.2°W & 2.5°Sto M107.

Mg NGC 6333 GL. Cl. 17h19.2m —18° 31’ mag: 7.3 size: 4’ dia.
From 1Oph. go2.1°E& 2.8°Sto Mg.
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Part2 Atlas

M4, M80, M19, M62, M6 and M7
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The Messier Marathon Search Sequence Atlas

Numbers 82 and 83 Starstomag.10.5 Numbers 84 and 85 Stars to mag. 10.5

. -

M4NGC 6121 GL. Cl. 16h23.6m —26° 31’ Mig NGC 6273 GL.Cl. 17h 02.6m —26°16’

mag: 6.4 size: 14'dia. mag: 7.4 size: 6’ dia.

From aSco. g0 0.1°S & 1.3°Wto M4. From aSco. go0.1°N & 7.5°Eto M1g.
M80NGC 6093 GL.Cl. 16h17.0m —22°59"  M62NGC 6266 GL. Cl. 17h o1.2m —30°07’
mag: 8.1size: 3’ dia. mag: 7.5 size: 5’ dia.

From M4 go1.5°W & 3.5° N to M8o. From M19 g0 0.3°W & 3.9°Sto M62.
Numbers 86 and 87 Stars to mag. 9.0

M6 NGC 6405 Open Cl. 17h40.0m —32°15" mag: 5.3 size: 30" X 20'.
FromM62go2.1°S & 8.4°Eto M6.

M7 NGC 6475 Open Cl. 17h54.0m —34° 49" mag: 5.0size: 32" X 26'.
From M6 go2.6°S & 2.9°Eto M7.
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Part2 Atlas

Mix, M26, M16, M17 and M18
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Numbers 88 and 8¢ Stars to mag. 9.0

Mi11 NGC 6705 Open Cl. 18h51.1m —06° 16" mag: 6.0 size: 8’ dia.
From mSct. g0 0.4°S & 1.4°Wto M11.

M26 NGC 6694 Open Cl. 18h45.2m —09° 24’ mag: 7.8 size: 7' dia.
From M11g01.5°W & 3.1°Sto M26.

Numbers 9o, grand 92 Stars tomag. 9.5
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Mi16 NGC 6611 Open Cl. 18h 18.9gm —13° 47’ mag: 6.8 size: 25’ dia.
FromM26g04.3°S & 6.4°Wto M16.

Mi7 NGC 6618 Diff. Neb. 18h21.1m —16° 10’ mag: 6.6 size: 15’ X 8'.
From M16 go0.5°E & 2.4° Sto M18.

Mi18NGC 6613 Open Cl. 18h19.gm —17° 08" mag: 7.1size: 8' X 6.
FromM17g00.2°W & 1.0°Sto M18
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Part2 Atlas

M24,M23, M25, M21, M20, M8, M28 and M22
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The Messier Marathon Search Sequence Atlas

Numbers 93, 94, 95, 96, 97, 98, 99 and 100

Stars to mag. 9.5

Ma24 Star Cloud 18h 18.4m —18° 25" mag: 4.5 size: 80’ X 35’.
FromM18 go0.4°W & 1.2°Eto M24.

M25I1C 4725 Open Cl. 18h31.7m —19° 07’ mag: 5.4 size: 35" X 30".
FromM24900.8°S & 3.1°Eto M25.

M23 NGC 6494 Open Cl. 17h56.9m —19° 01’ mag: 6.2 size: 20’ X 15’.
From M25 gobackto M24.Thengo0.6°S& 3.7°Wto M23.

M21NGC 6531 Open Cl. 18ho4.7m —22° 30" mag: 7.1size: 7' X 4'.
FromM23g01.8°E& 3.5°Sto M21.

M20NGC 6514 Diff. Neb. 18ho2.4m —23° 02’ mag: 6.8 size: 16" X 10’.

FromM21g00.5°W & 0.5°Sto M2o.

MS8NGC 6523 Diff. Neb. 18ho3.7m —24° 23" mag: 5.2 size: 25" X 20'.

FromM20g00.3°E& 1.4°Sto M8.

M28NGC 6626 GL. Cl. 18h24.6m —24° 52" mag: 7.8 size: 5’ dia.
From M8 g00.5°S & 4.8°Eto M28.

M22NGC 6656 GL. Cl. 18h36.4m —23°54' mag: 5.4 size: 17’ dia.
FromM28g01.0°N & 2.7°Eto M22.
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Part2 Atlas

Mé6g, M70, M54, M55and M75
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Numbers 101, 102 and 103

Stars to mag. 10.5
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M69g NGC 6637 GL. Cl. 18h31.4m —32° 21" mag: 7.9 size: 3’ dia.

From e Sgtr.go1.4°E& 2.0°Nto M6g.

M70NGC 6681 GL. Cl. 18h43.2m —32°17" mag: 8.4 size: 2" dia.

From M6g go 2.5°Eto M70.

Ms54NGC 6715 GL. Cl. 18h55.1m —30° 28’ mag: 7.7 size: 3’ dia.

FromM70g02.5°E& 1.8°Nto Ms4.

Numbers 104 and 105 Stars to mag. 10.5
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M55 NGC 6809 GL. Cl. 1gh40.0m —30° 57" mag: 6.1size: 12’ dia.

From {Sgr.go1.1°S & §.0°Eto M55,

M75NGC 6864 GL. Cl. 20h06.1m —21° 55" mag: 8.7 size: 2'dia.
From M55 g0 3.2°N & 5.1°Eto thestar ‘62’ Sgr. Then go 0.7°E & 5.8° N 'to M75.
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Part2 Atlas

Mis5, M2, M72,M73
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Numbers 106 and 107 Stars to mag. 10.5
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Mi15NGC 7078 GL. Cl. 21h30.0m +12°10" mag: 6.8 size: 7' dia.
FromePeg.go2.3°N & 3.5°Wto M15.
M2NGC 7089 GL. Cl. 21th33.5m —00° 49" mag: 7.0 size: 8’ dia.
From M15 g0 0.6°E & 13.0 Sto M2; ot from BAqr. go0.5°E& 4.7° Nto M2.
Numbers 108 and 109 Stars to mag. 11.0
O L = . T . o -
- . - .
. . 3 o . *
. - ‘. " . . = . 'o'.
. 2 v N VY N B v
D‘. . .. o o “/. ‘-h.' -h.'.&: . - " *
" .. 8 - . L]
L0 i . . - i) . -.
’ . -t ., " ‘ . ® -~ .
b . L .
. - I : Lo . i
L. * "+7009 : o | e
. e, . . ‘e v
s, _,_’,, - - L '. ¥ - .l 3 -
C T M73 coo S
.. e P X o e e ,° ¥ o
. s e . M72 B
‘\. - > " . *
L = - L .
. A . . = .
fe a . * - L]
. . 3 \:s . ; .
; ‘ '-.. .\. ¥ . .- ' ’
& - = . e . o'
* ' S . . .
. " e - . .
= - . . . " > .

M72NGC 6981 GL. Cl. 20h53.5m —12° 32" mag: 9.0 size: 4’ dia.
FromeAqr.go1.2°E& 3.0°Sto M72.

M73 NGC 6994 Open Cl. 20h5g9.om —12° 38’ mag: 9.2 size: 2’ dia.
FromM72go0.1°S&1.3Eto M73.
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Part2 Atlas

M3o

Horizon

22K 40m ’ -'.-'/2\2'n00m C

The eastern horizon before morning
twilight in late March from mid-northern

latitudes.
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The Messier Marathon Search Sequence Atlas

Number 110 Stars to mag. 11.0
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The time in minutes until M3o0 arrives.
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21hl420m . . 21h 40.5m 21h{39.0m

M30NGC 7099 GL. Cl. 21th40.4m —23° 11" mag: 8.1size: 4’ dia.
From {Cap.go0.8°S& 3.2°Eto M3o0.

Good Morning!
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