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M-77 (NGC-1068) Spiral Galaxy In Cetus 

Introduction 

The purpose of the observer’s challenge is to encourage the pursuit of visual observing.  

It is open to everyone that is interested, and if you are able to contribute notes, drawings, or 

photographs, we will be happy to include them in our monthly summary.  Observing is not only 

a pleasure, but an art.  With the main focus of amateur astronomy on astrophotography, many 

times people tend to forget how it was in the days before cameras, clock drives, and GOTO.  

Astronomy depended on what was seen through the eyepiece.  Not only did it satisfy an innate 

curiosity, but it allowed the first astronomers to discover the beauty and the wonderment of the 

night sky. 

Before photography, all observations depended on what the astronomer saw in the 

eyepiece, and how they recorded their observations.  This was done through notes and drawings 

and that is the tradition we are stressing in the observers challenge.  By combining our visual 

observations with our drawings, and sometimes, astrophotography (from those with the 

equipment and talent to do so), we get a unique understanding of what it is like to look through 

an eyepiece, and to see what is really there.  The hope is that you will read through these notes 

and become inspired to take more time at the eyepiece studying each object, and looking for 

those subtle details that you might never have noticed before.  Each new discovery increases 

one’s appreciation of the skies above us.  It is our firm belief that careful observing can improve 

your visual acuity to a much higher level that just might allow you to add inches to your 

telescope.  Please consider this at your next observing session, as you can learn to make details 

jump out.  It is also a thrill to point out details a new observer wouldn’t even know to look for in 

that very faint galaxy, star cluster, nebula, or planet. 



M-77 (NGC-1068) Spiral Galaxy In Cetus 

Messier 77 (NGC-1068) is a barred spiral galaxy.  It lies 47 million light-years away in 

the constellation of Cetus.  The core (or nucleus) is said to be active with hot plasma and very 

strong X-rays.  It was discovered by Pierre Méchain in 1780.  He originally described it as a 

nebula.  Messier and William Herschel described it as a star cluster (versus a spiral nebula), 

though it is now known to be the prototype of a Seyfert galaxy. 

Seyfert galaxies have nuclei that produce spectral line emission from highly ionized gas.  

They’re considered active nuclei galaxies and are thought to contain super-massive black holes.  

Their centers are extremely bright. 

M-77 is a fairly easy object to see, even in small scopes.  The appearance differs greatly 

depending on aperture, magnification and sky conditions.  It may appear from a fuzzy star with a 

halo around it to an unresolved star cluster in smaller scopes.  In larger scopes, it can be seen as a 

very bright central core surrounded by a halo that can be from nebulous in appearance to mottled 

with a slight spiral structure. 



Observations/Drawings/Photos 

                             Roger Ivester:  Observer from North Carolina 

 

When observed with my 10-inch at low power, this galaxy presented a well-concentrated 

nucleus with a faint mostly round halo.  When the magnification was increased to 143X, the 

nucleus appeared almost stellar, and the galaxy became elongated, with mottling or uneveness 

appearing within the halo.  A bright mag. 10.8 star lay just to the east. 

The view through my 4-inch refractor at 100X showed a very bright and intense middle, 

with a faint mostly round halo. 

 



Fred Rayworth:  Observer from Nevada 

 

I wasn’t able to see M-77 this December so I’m providing a notes summary from 

previous observations.  In my 8-inch f/9.44 scope, it first appeared as a very small star cluster 

where the stars couldn’t be resolved.  During a second observation with that scope, and at 70X, 

the small bright nucleus looked like an out-of-focus star.  In my 16-inch f/6.4, I once saw a 

bright glow with the hint of a line in it, though I haven’t seen that line again since.  Overall, it 

could also be quite dense and bright, like an out-of-focus star but with slight evidence of a round 

to oval shape.  At times, it looked like the face-on that it is, while once it even looked like a 

comet without a tail.  I have not observed it since 2004.  Because of what I have learned from the 

Observer’s Challenge, I want to take another look and see if I can pick out things I never noticed 

before. 

 



Rob Lambert:  Observer from Nevada 

 

Like everyone else, I wasn't able to do any dark sky observing this month.  I even had to 

observe the Eclipse by proxy through one of my Mallincam buddies in Pennsylvania. 

These two images were captured 2 years ago on December 31, 2008 just outside of 

Albuquerque, NM.  I was just learning how to use my Mallincam and they were some of the first 

images I captured.  Both images were done with my 10-inch SCT.  The first was captured with 

focal reducers to produce a magnification of approximately 100X. 

 

 



The second was captured at a magnification of approximately 150X. 

 



Buddy L. Barbee:  Observer from North Carolina 

 

This observation was made Sunday, November 7, 2010 from my home in light polluted 

Winston-Salem, NC.  I used a 5-inch Maksutov-Cassegrain telescope with a 10mm eyepiece for 

a magnification of 190X.  It was a cool 43 F with a steady 5 mph wind.  The sky was beautiful, 

although very bright in town, having a naked eye limiting mag. of 4.7. 

I had gone out with the intent of trying to find and sketch November's IC-342, but it 

would be several more hours before it would rise above the white pines.  Instead I decided to 

move on to December's M-77.  It was well-placed high in the south-southeastern sky above my 

house. 

Having found it with a 19mm eyepiece at 100X, I was surprised to find it so easily visible 

in town.  There was a stellar nucleus in a small dim hazy spot with a star about 5 arc minutes 

southeast of the nucleus.  Upping the magnification to 190X with a 10mm eyepiece, the stellar 

nucleus was located in a brighter core region that was oriented in a south-west to north-east 

direction.  This core region appeared to be about 2 arc minutes long by 1 arc minute wide.  This 

core area was located in a dimmer circular hazy halo that was about 4 arc minutes in diameter. 

I considered this to be a rather surprising observation from a location inside a white zone 

on the light pollution map. 



 



Jim Gianoulakis:  Observer from Nevada 

 

M-77 was discovered by Pierre Méchain on October 29, 1780.  He described it as a 

nebula.  Charles Messier included it as No. 77 in his catalog on December 17, 1780, and 

misclassified it a cluster with nebulosity, perhaps because of foreground stars, or possibly 

mistaking some of its knots for faint stars.  M-77 is one of the first recognized spiral galaxies, 

and listed by Lord Rosse as one of 14 "spiral nebulae." 

Also known as NGC-1068, it’s a barred spiral galaxy about 47 million light-years away 

in the constellation Cetus.  It’s a galaxy with an active galactic nucleus (AGN), which is 

obscured from view by astronomical dust at visible wavelengths.  An active galactic nucleus is a 

compact region at the centre of a galaxy that has a much higher than normal luminosity over at 

least some portion, and possibly all, of the electromagnetic spectrum.  Such excess emission has 

been observed in the radio, infrared, optical, ultra-violet, X-ray and gamma ray wavebands.  A 

galaxy hosting an AGN is called an active galaxy.  The radiation from AGN is believed to be a 

result of mass attracted by and falling into the super massive black hole at the center.  This 

explains why the core of M-77 is so bright.  AGN's are the most luminous persistent sources of 

electromagnetic radiation in the universe. 

Messier 77's diameter is 170,000 light-years. 



This was a stack of 33, 5-min. exposures, two hours and forty-five minutes total exposure 

time.  The light frames were calibrated and stacked with Deep Sky Stacker (DSS).  Fifty darks, 

twenty five dark flats, thirty bias and twenty five flats were utilized to calibrate the light 

exposures.  Post processing was done in Photoshop CS3.  The telescope used was an 8-inch RC 

(AT8RC) on an Orion Atlas EQ-G equatorial mount.  The camera used was an Orion Star Shoot 

Pro V2 one shot color camera.  The image was taken on December 11, 2010 from my backyard 

in Las Vegas, Nevada.  Here is a normal view and a cropped view. 

 

 

 



Gus Johnson:  Observer from Maryland 

 

Small galaxy but rather bright coming to a bright nucleus in a 6-inch.  November 22, 

1968.  In George Kelley's 12 ½-inch at 80X, it had a bright oval shape.  Conspicuous in the 3.2-

inch f/11.7 refractor at 58X with that bright field star.  The AAVSO chart for M-77 suggests 

mag. 10.8 for this star.  I think it’s much brighter.  During another observation on December 27, 

1994, I felt that way. 



Dr. James Dire:  Observer from Hawaii 

 

M-77 is a nearly face-on barred spiral galaxy in the constellation Cetus.  The galaxy 

shines at mag. 9.0 and is 6 arc minutes in diameter.  It is quite easy to find as it lies 52 arc 

minutes east-southeast of the fourth magnitude star Delta Ceti.  At low power, it’s possible to 

view M-77, Delta Ceti and the edge-on mag. 10.6 spiral galaxy NGC-1055 at the same time, 

although the brightness of the star overwhelms the galaxies. 

M-77 has a very bright core and the inner spiral arms are tightly wound and much 

brighter than the dimmer loosely wound outer spiral arms.  At low power, the bright core is all 

that’s visible.  Large scopes at moderately high power may reveal some detail in the spiral arms. 

M-77 is the brightest galaxy in a class of active galaxies known as Seyfert galaxies, 

known for their strong radio emissions.  The core of the galaxy may contain a 10 million solar 

mass black hole powering the radio emissions. 

My image of M-77 was taken January 5, 2010 at the Wildwood Pines Observatory in 

Earl, NC.  I used an SBIG ST-2000XCM CCD camera, operating at -20°C, attached to a 190mm 

(7.5-inch) f/5.3 Maksutov-Newtonian telescope.  The exposure was 60 min.  The seeing was 

below average resulting in larger than optimal guiding errors.  However, the image clearly shows 

the elongated (due to the bar) spiral galaxy’s core, with the bright spiral arm structure around the 

core.  The much dimmer outer spiral arms show up in the image as a faint violet halo extending 

twice as far from the core as the brighter spiral region. 



 



Frank Barrett:  Observer from North Carolina 

 

On January 23, 2004, I took this image from my observatory in Gastonia, NC.  I used an 

8-inch SCT with the focal ratio reduced to 580mm, or f/2.9.  My exposure times were 12 X 10 

min for a total of 120 minutes.  I used an SBIG ST-7E.  The scope was mounted on a Losmandy 

G11.  My image is not the greatest but it does show some faint outer glow if the monitor is 

adjusted properly. 

 


