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Chairman’s Chatter 

By Piet Strauss 

Dear members, 

Concluding the theme of Radio Astronomy, Dr Kenda Knowles presented a general overview of 

the subject to our meeting on 8 May and gave us an insight on what MEERKAT can do for 

research.  On 16 May, some of us attended a public talk at UKZN by Prof. Roger Deane on the 

imaging of the Black Hole in M87. Prof. Deane and his PHD student were the only South 

Africans directly involved the EHT project. One has to admire the contributions from South 

African scientists to Astronomy. With local and international developments in better telescopes 

(in a range of frequencies of the spectrum), we can look forward to more interesting discoveries.  

Our main speaker in June will confirm this. 

The final session of the Basic Astronomy course had to be postponed to 7 May and was well 

attended but all the people could unfortunately not make it. We will repeat this session on 

Wednesday 5 June at 7pm in the Pavilion room at the School. Clouds and weather permitting, 

we will end the evening looking at the “real thing” outside. 

The first module of our Astrophotography course took place on 11 May and was attended by 11 

members. Rather than formal lectures, it was in the form of a workshop. It is an ideal opportunity 

to ask any questions and also contribute your knowledge to the group. The second module will 

be on 8 June, please contact John Gill or myself if you are interested.  

 We agreed to celebrate the 50
th
 anniversary of the first landing of man on the moon, on 12 July 

at the school. In the meantime we have been invited by the South African National Society to join 
them for a meeting titled:  Apollo 17: The Untold Story of the Last Men on the Moon. The 
invitation is attached. It is a good opportunity to learn more about the subject prior to our 
celebration. 
 
You are reminded to diarise the AGM to be held on 10 July. We will have 
an interesting speaker and have snacks, tea and coffee available.  
 
The “Star Party” is being arranged for 28 June at the Botanical Gardens 
and we will provide more details at our next meeting. 
 
Hoping that the winter months bring us clearer skies. 

Piet. 
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The Southern Pinwheel – M83 
By Brian Ventrudo 

 

Messier 83, the “Southern Pinwheel”, imaged at the Star Shadows Remote Observatory. 
Courtesy of Warren Keller, Steve Mazlin, Steve Menaker, and Jack Harvey  
 
Today, let’s look at the spiral galaxy M83, a lovely cosmic lotus blossom and one of the 
showpieces in the southern deep sky. 
 
Barely visible from northern latitudes, M83 lies roughly 15 million light-years away in the 
constellation Hydra. It’s one of the 25 brightest galaxies in the sky, and one of the closest and 
brightest barred spiral galaxies. At magnitude 7.6, it’s easily visible with binoculars and small 
telescopes about 18° due south of the bright star Spica, in Virgo, and just north of the star 
Menkent in the constellation Centaurus. 
 
This galaxy was first seen by French astronomer and cartographer Nicolas Louis de Lacaille in 
1752 during an expedition to the Cape of Good Hope. Charles Messier later added it to his list of 
nebulous objects in 1781. Messier observed from Paris in the days of dark sky. But this is a 
difficult object for northern observers because it’s low on the horizon. A little light pollution makes 
it nearly impossible to see. Southern stargazers have a much better view. 
 
M83 forms a small physical group, called the M83 group, along with the peculiar radio galaxy 
Centaurus A (also called NGC 5128). The shape of M83 lies between that of a normal and barred 
spiral galaxy. In photographs like the one at the top of the page, it displays well-defined spiral 
arms flecked with red and blue knots.  
 
The red are diffuse gaseous nebulae where new stars form and which glow from the energy of 
hot young stars. The blue are congregations of new stars that have blown away the gas and dust 
of the nebulae from which they formed. 

https://cosmicpursuits.com/author/cosmicpursuits/
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… The Southern Pinwheel 

Location of M83 as seen in late spring from mid-northern latitudes. Created with SkySafari 4+  
  
An average galaxy produces roughly one supernova every 300 years.  But six supernovae have 
been discovered in M83 in the last 85 years.The brightest supernova in M83 was discovered by 
the amateur astronomer J.C. Bennett from Pretoria, South Africa. His was the first discovery of a 
supernova by an amateur astronomer in the 20th century. 
 
 
 
 
 
 
 
 
 
 
 
 
Right :             
The Southern 
Pinwheel, imaged 
by John Gill in 
2016.  Celestron 
8” EdgeHD on 
AVX mount and 
Canon 600d 
Camera. 
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At The Eyepiece 
  June 2019 by Ray Field 

 

THE SUN reaches the Winter Solstice for 
the Southern Hemisphere on the 20th 
June. 
 
THE MOON is NEW on the 1st, First 
Quarter on the 10th, FULL on the 17th 
and Last Quarter on the 25th. 

 
The Moon is near Venus on the 1st, 
Aldebaran on the 3rd, Mercury on the 4th, 
Mars on the 5th, Regulus on the 8th, 
Jupiter on the 16th, Saturn on the 19th 
(Occultation from Durban at 06:48), 
Neptune on the 24th, Uranus on the 28th 
and Aldebaran again on the 30th. 
 
MERCURY is near the Moon on the 04th 
but is in the evening twilight, low over the 
north west and passes close to Mars on 
the 18th. On the 24th Mercury is at its 
greatest elongation east of 25 degrees 
from the Sun, above the north western 
horizon. 
 
VENUS is prominent in the morning sky 
during the first half of this month. It will be 

fairly low over the east before dawn. By the end of the month, Venus will be too close to the 
Sun to be seen. 
 
MARS, the "Red Planet" is low down over the North Western horizon in the evening twilight. 
Mars is near the Moon on the 5th. Unfortunately Mars is not favourably placed for observation 
this month. 
 
JUPITER is well placed near the tail of Scorpius this month. It is at opposition this month on the 
10th and will be visible all night. The Moon is near Jupiter on the 16th. 

SATURN follows the "Teapot" asterism in Sagittarius, across the sky. It rises about 19:00 and 
remains visible for the rest of the night. The diagrams on page 31 of SKY GUIDE show the 
positions of the planets very nicely. 
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… At The Eyepiece 
URANUS, in Aires, is not suitably placed for observation this month as it only rises about 04.00 
and is a very faint planet, visible to the naked eye only under very good observing conditions. 
 
NEPTUNE, in Aquarius, rises about midnight and is visible until dawn. This faint planet is not 
visible to the naked eye. 
 
METEOR SHOWERS. 
 
1) THETA OPHIUCHIDS. These have a maximum on the 13th June and a duration from the 8th 
to the 16th. Their radiant has a declination of 20 deg.S with a ZHR of 06. The time to watch is 
from 20:00 to 05:30. Their observing prospect is not favourable. 
 
2) JUNE LYRIDS. These have a maximum on June 16th and a duration from June 11th to June 
21st. Their radiant has a declination of 35 deg N and they have a ZHR of 05. The time to watch is 
from 23:00 to 02:00. Their observing prospect is not good as there is interference from the Full 
Moon. 
 
THE STARRY SKY for June 2019. In the early evening The Southern Cross is at its highest and 
the second brightest star in the sky Canopus, has almost set over the south west. The bright star 
Spica is almost overhead with the little quadrilateral of Corvus the Crow to its right. Scorpius is 
quite high up in the sky over the east and is followed by Sagittarius the Archer. The very bright 
orange star Arcturus is low over the northern horizon, with Corona Borealis (a little semi- circle of 
stars with one bright star in it) to its right. 
 
REFERENCES:  ASSA SKY GUIDE 2019, Norton's Star Atlas and Philips Planisphere for 35 
degrees S. 
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 The Cover Image - NGC 6164&65 and NGC 6188 
Imaged by John Gill, text from Wikipedia 

 
NGC 6164 is the bright bar located in the lower 
(North) part of the central red nebulosity. NGC 
6165 is the bright bar located in the upper (South) 
part of it. This nebula is the result of the mass 
ejection by an unfrequent star type, O6.5f (only 
five such stars are known, three in our own galaxy 
and two in the Small Magellanic Cloud).  
 
Beautiful emission nebula NGC 6164 was created 
by a rare, hot, luminous O-type star, some 40 
times as massive as the Sun. Seen at the center of 
the cosmic cloud, the star is a mere 3 to 4 million 
years old. In another three to four million years the 
massive star will end its life in a supernova 
explosion. Spanning around 4 light-years, the 
nebula itself has a bipolar symmetry. That makes it 
similar in appearance to more common and 
familiar planetary nebulae - the gaseous shrouds 
surrounding dying sun-like stars.  
 
Also like many planetary nebulae, NGC 6164 has 
been found to have an extensive, faint halo, which 
has been revealed in deep telescopic images of 
the region. Expanding into the surrounding 
interstellar medium, the material in the halo is 

likely from an earlier active phase of the O star. The gorgeous skyscape is a composite of 
extensive narrow-band image data, highlighting glowing atomic hydrogen gas in red and oxygen 
in blue hues, with broad-band data for the surrounding starfield. NGC 6164 is 4,200 light-years 
away in the right-angled southern constellation of Norma.  
 
NGC 6188 is an emission nebula located about 4,000 light years away in the constellation 
Ara. The bright open cluster NGC 6193, visible to the naked 
eye, is responsible for a region of reflection nebulosity within 
NGC 6188. 

NGC 6188 is a star forming nebula, and is sculpted by the 
massive, young stars that have recently formed there – 
some are only a few million years old. This spark of 
formation was probably caused when the last batch of stars 
went supernova. 

Tech Specs:   

 APM apo 107/700 telescope on 
Celestron CGX mount  

 ZWO 1600 cooled mono camera 

 ZWO Ha, Sii & Oiii filters 

 ZWO 120 mono camera for guiding 

 Processed in PixInsight. 

 3 hours integration time 

 60 Flats/Filter and 24 Darks 

 

space is not black 

I have recently started Narrow Band and LRGB imaging and 
I am amazed at the detail these images can reveal.  This 
image caught me by surprise, as I was unsure of what was 
lurking in the dark night sky.  Around the planetary nebula 
is a faint halo, which I thought was a photographic error 
but the material in the halo is likely from an earlier active 
phase of the O star. The dark nebula is one of the “fighting 
dragons of Ara” with the other dragon making an small 
appearance from the top left corner of the image. I will 
definitely revisit this area of the sky to catch both 
dragons... 

https://apod.nasa.gov/apod/ap060606.html
http://www.atlasoftheuniverse.com/startype.html
http://imagine.gsfc.nasa.gov/docs/science/know_l1/supernovae.html
http://imagine.gsfc.nasa.gov/docs/science/know_l1/supernovae.html
http://www.gemini.edu/node/188
http://www.gemini.edu/node/188
http://en.wikipedia.org/wiki/Planetary_nebula
https://apod.nasa.gov/apod/ap120831.html
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=1985PASP...97..780F&
http://www-ssg.sr.unh.edu/ism/what1.html
http://martinpughastrophotography.id.au/
http://www.hawastsoc.org/deepsky/nor/index.html
https://en.wikipedia.org/wiki/Emission_nebula
https://en.wikipedia.org/wiki/Light_years
https://en.wikipedia.org/wiki/Constellation
https://en.wikipedia.org/wiki/Ara_(constellation)
https://en.wikipedia.org/wiki/Open_cluster
https://en.wikipedia.org/wiki/NGC_6193
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Mars 

From Wikipedia, the free encyclopaedia 
 

 
Mars is the fourth planet from the Sun and the 

second-smallest planet in the Solar System after 

Mercury. In English, Mars carries a name of the 

Roman god of war, and is often referred to as the 

"Red Planet" because the iron oxide prevalent on 

its surface gives it a reddish appearance that is 

distinctive among the astronomical bodies visible to 

the naked eye. Mars is a terrestrial planet with a 

thin atmosphere, having surface features 

reminiscent both of the impact craters of the Moon 

and the valleys, deserts, and polar ice caps of 

Earth.  

The days and seasons are likewise comparable to 

those of Earth, because the rotational period as 

well as the tilt of the rotational axis relative to the 

ecliptic plane are very similar. Mars is the site of 

Olympus Mons, the largest volcano and second-

highest known mountain in the Solar System, and of 

Valles Marineris, one of the largest canyons in the Solar System. The smooth Borealis basin in 

the northern hemisphere covers 40% of the planet and may be a giant impact feature. Mars has 

two moons, Phobos and Deimos, which are small and irregularly shaped. These may be captured 

asteroids, similar to 5261 Eureka, a Mars trojan.  

There are ongoing investigations assessing the past habitability potential of Mars, as well as the 

possibility of extant life. Future astrobiology missions are planned, including the Mars 2020 and 

ExoMars rovers. Liquid water cannot exist on the surface of Mars due to low atmospheric 

pressure, which is less than 1% of the Earth's, except at the lowest elevations for short periods. 

The two polar ice caps appear to be made largely of water. The volume of water ice in the south 

polar ice cap, if melted, would be sufficient to cover the entire planetary surface to a depth of 11 

meters (36 ft). In November 2016, NASA reported finding a large amount of underground ice in 

the Utopia Planitia region of Mars. The volume of water detected has been estimated to be 

equivalent to the volume of water in Lake Superior. 

Mars can easily be seen from Earth with the naked eye, as can its reddish coloring. Its apparent 
magnitude reaches −2.94, which is surpassed only by Jupiter, Venus, the Moon, and the Sun. 
Optical ground-based telescopes are typically limited to resolving features about 300 kilometers 
(190 mi) across when Earth and Mars are closest because of Earth's atmosphere. 

 

Physical characteristics 

Mars is approximately half the diameter of Earth, with a surface area only slightly less than the 
total area of Earth's dry land. Mars is less dense than Earth, having about 15% of Earth's volume 
and 11% of Earth's mass, resulting in about 38% of  Earth's surface gravity. The red-orange 
appearance of the Martian surface is caused by iron(III) oxide, or rust. It can look like 
butterscotch; other common surface colors include golden, brown, tan, and greenish, depending 
on the minerals present.  

Mars pictured in natural color in 2007  

https://en.wikipedia.org/wiki/Planet
https://en.wikipedia.org/wiki/Sun
https://en.wikipedia.org/wiki/Solar_System
https://en.wikipedia.org/wiki/Mercury_(planet)
https://en.wikipedia.org/wiki/Mars_(mythology)
https://en.wikipedia.org/wiki/Iron(III)_oxide
https://en.wikipedia.org/wiki/Mars_surface_color
https://en.wikipedia.org/wiki/Terrestrial_planet
https://en.wikipedia.org/wiki/Atmosphere
https://en.wikipedia.org/wiki/Impact_crater
https://en.wikipedia.org/wiki/Moon
https://en.wikipedia.org/wiki/Polar_ice_caps
https://en.wikipedia.org/wiki/Earth
https://en.wikipedia.org/wiki/Rotational_period
https://en.wikipedia.org/wiki/Rotational_axis
https://en.wikipedia.org/wiki/Ecliptic_plane
https://en.wikipedia.org/wiki/Olympus_Mons
https://en.wikipedia.org/wiki/Volcano
https://en.wikipedia.org/wiki/List_of_tallest_mountains_in_the_Solar_System
https://en.wikipedia.org/wiki/List_of_tallest_mountains_in_the_Solar_System
https://en.wikipedia.org/wiki/Valles_Marineris
https://en.wikipedia.org/wiki/Borealis_basin
https://en.wikipedia.org/wiki/Moons_of_Mars
https://en.wikipedia.org/wiki/Phobos_(moon)
https://en.wikipedia.org/wiki/Deimos_(moon)
https://en.wikipedia.org/wiki/Asteroid
https://en.wikipedia.org/wiki/5261_Eureka
https://en.wikipedia.org/wiki/Mars_trojan
https://en.wikipedia.org/wiki/Planetary_habitability
https://en.wikipedia.org/wiki/Life_on_Mars
https://en.wikipedia.org/wiki/Life_on_Mars
https://en.wikipedia.org/wiki/Mars_2020
https://en.wikipedia.org/wiki/ExoMars_rover
https://en.wikipedia.org/wiki/Water_on_Mars
https://en.wikipedia.org/wiki/NASA
https://en.wikipedia.org/wiki/Water_on_Mars
https://en.wikipedia.org/wiki/Utopia_Planitia
https://en.wikipedia.org/wiki/Lake_Superior
https://en.wikipedia.org/wiki/Apparent_magnitude
https://en.wikipedia.org/wiki/Apparent_magnitude
https://en.wikipedia.org/wiki/Jupiter
https://en.wikipedia.org/wiki/Venus
https://en.wikipedia.org/wiki/Mass
https://en.wikipedia.org/wiki/Iron(III)_oxide
https://en.wikipedia.org/wiki/Mineral
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… Mars 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Internal structure 

Like Earth, Mars has differentiated into a dense metallic core overlaid by less dense materials. 

Current models of its interior imply a core with a radius of about 1,794 ± 65 kilometers 

(1,115 ± 40 mi), consisting primarily of iron and nickel with about 16–17% sulfur. This iron(II) 

sulfide core is thought to be twice as rich in lighter elements as Earth's. The core is surrounded 

by a silicate mantle that formed many of the tectonic and volcanic features on the planet, but it 

appears to be dormant. Besides silicon and oxygen, the most abundant elements in the Martian 

crust are iron, magnesium, aluminum, calcium, and potassium. The average thickness of the 

planet's crust is about 50 km (31 mi), with a maximum thickness of 125 km (78 mi). Earth's crust 

averages 40 km (25 mi).  

 

Surface geology 

Mars is a terrestrial planet that consists of minerals containing silicon and oxygen, metals, and 
other elements that typically make up rock. The surface of Mars is primarily composed of tholeiitic 
basalt, although parts are more silica-rich than typical basalt and may be similar to andesitic 
rocks on Earth or silica glass. Regions of low albedo suggest concentrations of plagioclase 
feldspar, with northern low albedo regions displaying higher than normal concentrations of sheet 
silicates and high-silicon glass. Parts of the southern highlands include detectable amounts of 
high-calcium pyroxenes. Localized concentrations of hematite and olivine have been found. Much 
of the surface is deeply covered by finely grained iron(III) oxide dust.  

Left: Comparison: Earth and Mars 

 

 

 

Bottom Left:  Image of Mars 
showing one of the polar caps 

Bottom Right:  Crust thickness on 
Mars 

https://en.wikipedia.org/wiki/Planetary_differentiation
https://en.wikipedia.org/wiki/Planetary_core
https://en.wikipedia.org/wiki/Iron%E2%80%93nickel_alloy
https://en.wikipedia.org/wiki/Sulfur
https://en.wikipedia.org/wiki/Iron(II)_sulfide
https://en.wikipedia.org/wiki/Iron(II)_sulfide
https://en.wikipedia.org/wiki/Mantle_(geology)
https://en.wikipedia.org/wiki/Tectonics_of_Mars
https://en.wikipedia.org/wiki/Crust_(geology)
https://en.wikipedia.org/wiki/Magnesium
https://en.wikipedia.org/wiki/Aluminum
https://en.wikipedia.org/wiki/Calcium
https://en.wikipedia.org/wiki/Potassium
https://en.wikipedia.org/wiki/Terrestrial_planet
https://en.wikipedia.org/wiki/Silicon
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Metal
https://en.wikipedia.org/wiki/Rock_(geology)
https://en.wikipedia.org/wiki/Tholeiitic_magma_series
https://en.wikipedia.org/wiki/Basalt
https://en.wikipedia.org/wiki/Silica
https://en.wikipedia.org/wiki/Andesitic
https://en.wikipedia.org/wiki/Albedo
https://en.wikipedia.org/wiki/Plagioclase_feldspar
https://en.wikipedia.org/wiki/Plagioclase_feldspar
https://en.wikipedia.org/wiki/Pyroxenes
https://en.wikipedia.org/wiki/Hematite
https://en.wikipedia.org/wiki/Olivine
https://en.wikipedia.org/wiki/Iron(III)_oxide
https://en.wikipedia.org/wiki/Earth
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… Mars 
Although Mars has no evidence of a structured global magnetic field, observations show that 

parts of the planet's crust have been magnetized, suggesting that alternating polarity reversals of 

its dipole field have occurred in the past. This paleomagnetism of magnetically susceptible 

minerals is similar to the alternating bands found on Earth's ocean floors. One theory, published 

in 1999 and re-examined in October 2005 (with the help of the Mars Global Surveyor), is that 

these bands suggest plate tectonic activity on Mars four billion years ago, before the planetary 

dynamo ceased to function and the planet's magnetic field faded.  

It is thought that, during the Solar System's formation, Mars was created as the result of a 

stochastic process of run-away accretion of material from the protoplanetary disk that orbited the 

Sun. Mars has many distinctive chemical features caused by its position in the Solar System. 

Elements with comparatively low boiling points, such as chlorine, phosphorus, and sulphur, are 

much more common on Mars than Earth; these elements were probably pushed outward by the 

young Sun's energetic solar wind.  

After the formation of the planets, all were subjected to the so-called "Late Heavy Bombardment". 
About 60% of the surface of Mars shows a record of impacts from that era, whereas much of the 
remaining surface is probably underlain by immense impact basins caused by those events. 
There is evidence of an enormous impact basin in the northern hemisphere of Mars, spanning 
10,600 by 8,500 km (6,600 by 5,300 mi), or roughly four times the size of the Moon's South Pole 
– Aitken basin, the largest impact basin yet discovered. This theory suggests that Mars was 
struck by a Pluto-sized body about four billion years ago. The event, thought to be the cause of 
the Martian hemispheric dichotomy, created the smooth Borealis basin that covers 40% of the 
planet.  

The geological history of Mars can be split into many periods, but the following are the three 
primary periods: Noachian period (named after Noachis Terra): Formation of the oldest extant 
surfaces of Mars, 4.5 to 3.5 billion years ago. Noachian age surfaces are scarred by many large 
impact craters. The Tharsis bulge, a volcanic upland, is thought to have formed during this period, 
with extensive flooding by liquid water late in the period. 

Hesperian period (named after Hesperia Planum): 3.5 to between 3.3 and 2.9 billion years ago. 

The Hesperian period is marked by the formation of extensive lava plains. 

Amazonian period (named after 

Amazonis Planitia): between 3.3 and 

2.9 billion years ago to the present. 

Amazonian regions have few 

meteorite impact craters, but are 

otherwise quite varied. Olympus 

Mons formed during this period, with 

lava flows elsewhere on Mars. 

 

Above: Artist's impression of how Mars may have 

 looked four billion years ago. 

https://en.wikipedia.org/wiki/Magnetic_field
https://en.wikipedia.org/wiki/Paleomagnetism
https://en.wikipedia.org/wiki/Magnetic_striping
https://en.wikipedia.org/wiki/Mars_Global_Surveyor
https://en.wikipedia.org/wiki/Plate_tectonics
https://en.wikipedia.org/wiki/1000000000_(number)
https://en.wikipedia.org/wiki/Dynamo_theory
https://en.wikipedia.org/wiki/Formation_and_evolution_of_the_Solar_System
https://en.wikipedia.org/wiki/Stochastic_process
https://en.wikipedia.org/wiki/Protoplanetary_disk
https://en.wikipedia.org/wiki/Chlorine
https://en.wikipedia.org/wiki/Phosphorus
https://en.wikipedia.org/wiki/Sulphur
https://en.wikipedia.org/wiki/Solar_wind
https://en.wikipedia.org/wiki/Late_Heavy_Bombardment
https://en.wikipedia.org/wiki/South_Pole_%E2%80%93_Aitken_basin
https://en.wikipedia.org/wiki/South_Pole_%E2%80%93_Aitken_basin
https://en.wikipedia.org/wiki/Pluto
https://en.wikipedia.org/wiki/Martian_hemispheric_dichotomy
https://en.wikipedia.org/wiki/Borealis_basin
https://en.wikipedia.org/wiki/Noachian
https://en.wikipedia.org/wiki/Noachis_Terra
https://en.wikipedia.org/wiki/Tharsis
https://en.wikipedia.org/wiki/Hesperian
https://en.wikipedia.org/wiki/Hesperia_Planum
https://en.wikipedia.org/wiki/Amazonian_(Mars)
https://en.wikipedia.org/wiki/Amazonis_Planitia
https://en.wikipedia.org/wiki/Impact_event
https://en.wikipedia.org/wiki/Olympus_Mons
https://en.wikipedia.org/wiki/Olympus_Mons
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… Mars 
Geological activity is still taking place on Mars. The Athabasca Valles is home to sheet-like lava 

flows created about 200 Mya. Water flows in the grabens called the Cerberus Fossae occurred 

less than 20 Mya, indicating equally recent volcanic intrusions. On February 19, 2008, images 

from the Mars Reconnaissance Orbiter showed evidence of an avalanche from a 700-metre-high 

(2,300 ft) cliff.  

Soil 

 

 

The Phoenix lander returned data showing 

Martian soil to be slightly alkaline and containing 

elements such as magnesium, sodium, 

potassium and chlorine. These nutrients are 

found in soils on Earth, and they are necessary 

for growth of plants. Experiments performed by 

the lander showed that the Martian soil has a 

basic pH of 7.7, and contains 0.6% of the salt 

perchlorate. This is a very high concentration and 

makes the Martian soil toxic (see also Martian soil 

toxicity).  

Streaks are common across Mars and new ones 
appear frequently on steep slopes of craters, 
troughs, and valleys. The streaks are dark at first 

and get lighter with age. The streaks can start in a tiny area, then spread out for hundreds of 
metres. They have been seen to follow the edges of boulders and other obstacles in their path. 
The commonly accepted theories include that they are dark underlying layers of soil revealed 
after avalanches of bright dust or dust devils. Several other explanations have been put forward, 
including those that involve water or even the growth of organisms.  

 

Hydrology 

Liquid water cannot exist on the surface of Mars due to low atmospheric pressure, which is less 
than 1% that of Earth's, except at the lowest elevations for short periods. The two polar ice caps 
appear to be made largely of water. The volume of water ice in the south polar ice cap, if melted, 
would be sufficient to cover the entire planetary surface to a depth of 11 meters (36 ft). A 
permafrost mantle stretches from the pole to latitudes of about 60°. Large quantities of water ice 
are thought to be trapped within the thick cryosphere of Mars. Radar data from Mars Express and 
the Mars Reconnaissance Orbiter show large quantities of water ice at both poles (July 2005) and 
at middle latitudes (November 2008). The Phoenix lander directly sampled water ice in shallow 
Martian soil on July 31, 2008.  

Landforms visible on Mars strongly suggest that liquid water has existed on the planet's surface. 
Huge linear swathes of scoured ground, known as outflow channels, cut across the surface in 
about 25 places. These are thought to be a record of erosion caused by the catastrophic release 
of water from subsurface aquifers, though some of these structures have been hypothesized to 
result from the action of glaciers or lava.   

 

Left: Exposure of silica-rich dust uncovered by 
the Spirit rover 

https://en.wikipedia.org/wiki/Athabasca_Valles
https://en.wikipedia.org/wiki/Mya_(unit)
https://en.wikipedia.org/wiki/Graben
https://en.wikipedia.org/wiki/Cerberus_Fossae
https://en.wikipedia.org/wiki/Mars_Reconnaissance_Orbiter
https://en.wikipedia.org/wiki/Phoenix_(spacecraft)
https://en.wikipedia.org/wiki/Magnesium
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One of the larger examples, Ma'adim Vallis is 
700 km (430 mi) long, much greater than the 
Grand Canyon, with a width of 20 km (12 mi) 
and a depth of 2 km (1.2 mi) in places. It is 
thought to have been carved by flowing 
water early in Mars's history. The youngest 
of these channels are thought to have 
formed as recently as only a few million 
years ago. Elsewhere, particularly on the 
oldest areas of the Martian surface, finer-
scale, dendritic networks of valleys are 
spread across significant proportions of the 
landscape. Features of these valleys and 
their distribution strongly imply that they were 

carved by runoff resulting from precipitation in early Mars history. Subsurface water flow and 
groundwater sapping may play important subsidiary roles in some networks, but precipitation was 
probably the root cause of the incision in almost all cases.  

Along crater and canyon walls, there are thousands of features that appear similar to terrestrial 
gullies. The gullies tend to be in the highlands of the southern hemisphere and to face the 
Equator; all are poleward of 30° latitude. A number of authors have suggested that their formation 
process involves liquid water, probably from melting ice, although others have argued for 
formation mechanisms involving carbon dioxide frost or the movement of dry dust. No partially 
degraded gullies have formed by weathering and no superimposed impact craters have been 
observed, indicating that these are young features, possibly still active. Other geological features, 
such as deltas and alluvial fans preserved in craters, are further evidence for warmer, wetter 
conditions at an interval or intervals in earlier Mars history. Such conditions necessarily require 
the widespread presence of crater lakes across a large proportion of the surface, for which there 
is independent mineralogical, sedimentological and geomorphological evidence . 

 

Left: Photomicrograph by Opportunity 
showing a gray hematite concretion, 
nicknamed "blueberries", indicative of 
the past existence of liquid water 

Left: A cross-section of 
underground water ice is 
exposed at the steep slope 
that appears bright blue in this 
enhanced-color view from the 
MRO. The scene is about 500 
meters wide. The scarp drops 
about 128 meters from the 
level ground. The ice sheets 
extend from just below the 
surface to a depth of 100 
meters or more.  
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Further evidence that liquid water once existed on the surface of Mars comes from the detection 
of specific minerals such as hematite and goethite, both of which sometimes form in the presence 
of water. In 2004, Opportunity detected the mineral jarosite. This forms only in the presence of 
acidic water, which demonstrates that water once existed on Mars. More recent evidence for 
liquid water comes from the finding of the mineral gypsum on the surface by NASA's Mars rover 
Opportunity in December 2011. It is estimated that the amount of water in the upper mantle of 
Mars, represented by hydroxyl ions contained within the minerals of Mars's geology, is equal to or 
greater than that of Earth at 50–300 parts per million of water, which is enough to cover the entire 
planet to a depth of 200–1,000 m (660–3,280 ft).  

In 2005, radar data revealed the presence of large quantities of water ice at the poles and at mid-
latitudes. The Mars rover Spirit sampled chemical compounds containing water molecules in 
March 2007. The Phoenix lander directly sampled water ice in shallow Martian soil on July 31, 
2008.  

On March 18, 2013, NASA reported evidence from instruments on the Curiosity rover of mineral 
hydration, likely hydrated calcium sulfate, in several rock samples including the broken fragments 
of "Tintina" rock and "Sutton Inlier" rock as well as in veins and nodules in other rocks like "Knorr" 
rock and "Wernicke" rock. Analysis using the rover's DAN instrument provided evidence of 
subsurface water, amounting to as much as 4% water content, down to a depth of 60 cm (24 in), 
during the rover's traverse from the Bradbury Landing site to the Yellowknife Bay area in the 
Glenelg terrain. In September 2015, NASA announced that they had found conclusive evidence 
of hydrated brine flows on recurring slope lineae, based on spectrometer readings of the 
darkened areas of slopes. These observations provided confirmation of earlier hypotheses based 
on timing of formation and their rate of growth, that these dark streaks resulted from water flowing 
in the very shallow subsurface. The streaks contain hydrated salts, perchlorates, which have 
water molecules in their crystal structure. The streaks flow downhill in Martian summer, when the 
temperature is above −23 degrees Celsius, and freeze at lower temperatures. On September 28, 
2015, NASA announced the presence of briny flowing salt water on the Martian surface.  

Researchers suspect that much of the low 
northern plains of the planet were covered 
with an ocean hundreds of meters deep, 
though this remains controversial. In March 
2015, scientists stated that such an ocean 
might have been the size of Earth's Arctic 
Ocean. This finding was derived from the 
ratio of water to deuterium in the modern 

Martian atmosphere compared to that ratio on Earth. The amount of Martian deuterium is eight 
times the amount that exists on Earth, suggesting that ancient Mars had significantly higher levels 
of water. Results from the Curiosity rover had previously found a high ratio of deuterium in Gale 
Crater, though not significantly high enough to suggest the former presence of an ocean. Other 
scientists caution that these results have not been confirmed, and point out that Martian climate 
models have not yet shown that the planet was warm enough in the past to support bodies of 
liquid water.  

Near the northern polar cap is the 81.4 kilometres (50.6 mi) wide Korolev Crater, where the Mars 
Express orbiter found it to be filled with approximately 2,200 cubic kilometres (530 cu mi) of water 
ice. The crater floor lies about 2 kilometres (1.2 mi) below the rim, and is covered by a 1.8 
kilometres (1.1 mi) deep central mound of permanent water ice, up to 60 kilometres (37 mi) in 
diameter.  

Perspective view of Korolev crater shows 
1.9 km (1.2 mi) deep water ice. Image 
taken by ESA’s Mars Express. 
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Polar caps 

Mars has two permanent polar ice caps. During a pole's winter, it lies in continuous darkness, 
chilling the surface and causing the deposition of 25–30% of the atmosphere into slabs of CO2 
ice (dry ice). When the poles are again exposed to sunlight, the frozen CO2 sublimes. These 
seasonal actions transport large amounts of dust and water vapor, giving rise to Earth-like frost 
and large cirrus clouds. Clouds of water-ice were photographed by the Opportunity rover in 2004.  

The caps at both poles consist primarily (70%) of water ice. Frozen carbon dioxide accumulates 
as a comparatively thin layer about one metre thick on the north cap in the northern winter only, 
whereas the south cap has a permanent dry ice cover about eight metres thick. This permanent 
dry ice cover at the southpole is peppered by flat floored, shallow, roughly circular pits, which 
repeat imaging shows are expanding by meters per year; this suggests that the permanent CO2 
cover over the southpole water ice is degrading over time. The northern polar cap has a diameter 
of about 1,000 km (620 mi) during the northern Mars summer, and contains about 1.6 million 
cubic kilometres (380,000 cu mi) of ice, which, if spread evenly on the cap, would be 2 km 
(1.2 mi) thick. (This compares to a volume of 2.85 million cubic kilometres (680,000 cu mi) for the 
Greenland ice sheet.) The southern polar cap has a diameter of 350 km (220 mi) and a thickness 
of 3 km (1.9 mi).  The total volume of ice in the south polar cap plus the adjacent layered deposits 
has been estimated at 1.6 million cubic km. Both polar caps show spiral troughs, which recent 
analysis of SHARAD ice penetrating radar has shown are a result of katabatic winds that spiral 
due to the Coriolis Effect.  

The seasonal frosting of areas near the southern ice cap results in the formation of transparent 1-
metre-thick slabs of dry ice above the ground. With the arrival of spring, sunlight warms the 
subsurface and pressure from subliming CO2 builds up under a slab, elevating and ultimately 
rupturing it. This leads to geyser-like eruptions of CO2 gas mixed with dark basaltic sand or dust. 
This process is rapid, observed happening in the space of a few days, weeks or months, a rate of 
change rather unusual in geology – especially for Mars. The gas rushing underneath a slab to the 
site of a geyser carves a spiderweb-like pattern of radial channels under the ice, the process 
being the inverted equivalent of an erosion network formed by water draining through a single 
plughole.  

      North polar early summer ice cap (1999)                South polar midsummer ice cap (2000) 
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Geography and naming of surface features 

Although better remembered for 

mapping the Moon, Johann 

Heinrich Mädler and Wilhelm 

Beer were the first 

"areographers". They began by 

establishing that most of Mars's 

surface features were permanent 

and by more precisely 

determining the planet's rotation 

period. In 1840, Mädler combined ten years of observations and drew the first map of Mars. 

Rather than giving names to the various markings, Beer and Mädler simply designated them with 

letters; Meridian Bay (Sinus Meridiani) was thus feature "a".  

Today, features on Mars are named from a variety of sources. Albedo features are named for 
classical mythology. Craters larger than 60 km are named for deceased scientists and writers and 
others who have contributed to the study of Mars. Craters smaller than 60 km are named for 
towns and villages of the world with populations of less than 100,000. Large valleys are named 
for the word "Mars" or "star" in various languages; small valleys are named for rivers.  

Large albedo features retain many of the older names, but are often updated to reflect new 
knowledge of the nature of the features. For example, Nix Olympica (the snows of Olympus) has 
become Olympus Mons (Mount Olympus). The surface of Mars as seen from Earth is divided into 
two kinds of areas, with differing albedo. The paler plains covered with dust and sand rich in 
reddish iron oxides were once thought of as Martian "continents" and given names like Arabia 
Terra (land of Arabia) or Amazonis Planitia (Amazonian plain). The dark features were thought to 
be seas, hence their names Mare Erythraeum, Mare Sirenum and Aurorae Sinus. The largest 
dark feature seen from Earth is Syrtis Major Planum. The permanent northern polar ice cap is 
named Planum Boreum, whereas the southern cap is called Planum Australe.  

 

A MOLA-based topographic 
map showing highlands (red 
and orange) dominating the 
southern hemisphere of Mars, 
lowlands (blue) the northern. 
Volcanic plateaus delimit 
regions of the northern plains, 
whereas the highlands are 
punctuated by several large 
impact basins. 

These new impact craters on 
Mars occurred sometime 
between 2008 and 2014, as 
detected from orbit 
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Mars's equator is defined by its rotation, but the location of its Prime Meridian was specified, as 

was Earth's (at Greenwich), by choice of an arbitrary point; Mädler and Beer selected a line for 

their first maps of Mars in 1830. After the spacecraft Mariner 9 provided extensive imagery of 

Mars in 1972, a small crater (later called Airy-0), located in the Sinus Meridiani ("Middle Bay" or 

"Meridian Bay"), was chosen for the definition of 0.0° longitude to coincide with the original 

selection.  

Because Mars has no oceans and hence no "sea level", a zero-elevation surface had to be 

selected as a reference level; this is called the areoid of Mars, analogous to the terrestrial geoid. 

Zero altitude was defined by the height at which there is 610.5 Pa (6.105 mbar) of atmospheric 

pressure. This pressure corresponds to the triple point of water, and it is about 0.6% of the sea 

level surface pressure on Earth (0.006 atm). In practice, today this surface is defined directly from 

satellite gravity measurements.  

Map of quadrangles 

For mapping purposes, the United States Geological Survey divides the surface of Mars into thirty 
"quadrangles", each named for a prominent physiographic feature within that quadrangle.  

Below: The thirty cartographic quadrangles of Mars, defined by the United States Geological 
Survey. The quadrangles are numbered with the prefix "MC" for "Mars Chart." North is at the top.  
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Impact topography 

The dichotomy of Martian topography is 
striking: northern plains flattened by lava 
flows contrast with the southern 
highlands, pitted and cratered by ancient 
impacts. Research in 2008 has presented 
evidence regarding a theory proposed in 
1980 postulating that, four billion years 
ago, the northern hemisphere of Mars 
was struck by an object one-tenth to two-
thirds the size of Earth's Moon. If 

validated, this would make the northern hemisphere of Mars the site of an impact crater 10,600 
by 8,500 km (6,600 by 5,300 mi) in size, or roughly the area of Europe, Asia, and Australia 
combined, surpassing the South Pole–Aitken basin as the largest impact crater in the Solar 
System.  

Bonneville crater and Spirit rover's 
lander. 
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Mars is scarred by a number of impact craters: a total of 43,000 craters with a diameter of 5 km 

(3.1 mi) or greater have been found. The largest confirmed of these is the Hellas impact basin, a 

light albedo feature clearly visible from Earth. Due to the smaller mass of Mars, the probability of 

an object colliding with the planet is about half that of Earth. Mars is located closer to the asteroid 

belt, so it has an increased chance of being struck by materials from that source. Mars is more 

likely to be struck by short-period comets, i.e., those that lie within the orbit of Jupiter. In spite of 

this, there are far fewer craters on Mars compared with the Moon, because the atmosphere of 

Mars provides protection against small meteors and surface modifying processes have erased 

some craters.  

Martian craters can have a morphology that suggests the ground became wet after the meteor 

impacted.  

 

Volcanoes 

The shield volcano Olympus Mons (Mount 

Olympus) is an extinct volcano in the vast upland 

region Tharsis, which contains several other 

large volcanoes. Olympus Mons is roughly three 

times the height of Mount Everest, which in 

comparison stands at just over 8.8 km (5.5 mi). It 

is either the tallest or second-tallest mountain in 

the Solar System, depending on how it is 

measured, with various sources giving figures 

ranging from about 21 to 27 km (13 to 17 mi) 

high.  

 

Tectonic sites 

Fresh asteroid impact 
on Mars 

Viking 1 image of Olympus Mons. The volcano 

and related terrain are approximately 550 km 

(340 mi) across. 

Valles Marineris 
(2001 Mars Odyssey) 
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The large canyon, Valles Marineris (Latin for "Mariner Valleys", also known as Agathadaemon in 
the old canal maps), has a length of 4,000 km (2,500 mi) and a depth of up to 7 km (4.3 mi). The 
length of Valles Marineris is equivalent to the length of Europe and extends across one-fifth the 
circumference of Mars. By comparison, the Grand Canyon on Earth is only 446 km (277 mi) long 
and nearly 2 km (1.2 mi) deep. Valles Marineris was formed due to the swelling of the Tharsis 
area, which caused the crust in the area of Valles Marineris to collapse. In 2012, it was proposed 
that Valles Marineris is not just a graben, but a plate boundary where 150 km (93 mi) of 
transverse motion has occurred, making Mars a planet with possibly a two-tectonic plate 

arrangement. 
 

Holes 

Images from the Thermal Emission Imaging System (THEMIS) aboard NASA's Mars Odyssey 
orbiter have revealed seven possible cave entrances on the flanks of the volcano Arsia Mons. 
The caves, named after loved ones of their discoverers, are collectively known as the "seven 
sisters". Cave entrances measure from 100 to 252 m (328 to 827 ft) wide and they are estimated 
to be at least 73 to 96 m (240 to 315 ft) deep. Because light does not reach the floor of most of 
the caves, it is possible that they extend much deeper than these lower estimates and widen 
below the surface. "Dena" is the only exception; its floor is visible and was measured to be 130 m 
(430 ft) deep. The interiors of these caverns may be protected from micrometeoroids, UV 
radiation, solar flares and high energy particles that bombard the planet's surface. 

Atmosphere 

Mars lost its magnetosphere 4 billion years ago, 
possibly because of numerous asteroid strikes, so 
the solar wind interacts directly with the Martian 
ionosphere, lowering the atmospheric density by 
stripping away atoms from the outer layer. Both 
Mars Global Surveyor and Mars Express have 
detected ionised atmospheric particles trailing off 
into space behind Mars, and this atmospheric loss 
is being studied by the MAVEN orbiter. Compared 
to Earth, the atmosphere of Mars is quite rarefied. 
Atmospheric pressure on the surface today ranges 
from a low of 30 Pa (0.030 kPa) on Olympus Mons 
to over 1,155 Pa (1.155 kPa) in Hellas Planitia, 
with a mean pressure at the surface level of 
600 Pa (0.60 kPa). The highest atmospheric 
density on Mars is equal to that found 35 km 
(22 mi) above Earth's surface. The resulting mean 
surface pressure is only 0.6% of that of Earth 
(101.3 kPa). The scale height of the atmosphere is 

about 10.8 km (6.7 mi), which is higher than Earth's, 6 km (3.7 mi), because the surface gravity of 
Mars is only about 38% of Earth's, an effect offset by both the lower temperature and 50% higher 
average molecular weight of the atmosphere of Mars.  

The atmosphere of Mars consists of about 96% carbon dioxide, 1.93% argon and 1.89% nitrogen 
along with traces of oxygen and water. The atmosphere is quite dusty, containing particulates 
about 1.5 µm in diameter which give the Martian sky a tawny color when seen from the surface. It 
may take on a pink hue due to iron oxide particles suspended in it.  

 

The tenuous atmosphere of Mars visible on the horizon 
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Methane has been detected in the Martian atmosphere; it occurs in extended plumes, and the 
profiles imply that the methane is released from discrete regions. The concentration of methane 
fluctuates from about 0.24 ppb during the northern winter to about 0.65 ppb during the summer.  
In northern midsummer 2003, the principal plume contained 19,000 metric tons of methane, with 
an estimated source strength of 0.6 kilograms per second. The profiles suggest that there may be 
two local source regions, the first centered near 30°N 260°W / 30°N 260°W / 30; -260 and the 
second near 0°N 310°W / 0°N 310°W / 0; -310. It is estimated that Mars must produce 270 
tonnes per year of methane.  

Methane can exist in the Martian atmosphere for only a limited period before it is destroyed—
estimates of its lifetime range from 0.6–4 years. Its presence despite this short lifetime indicates 
that an active source of the gas must be present. Volcanic activity, cometary impacts, and the 
presence of methanogenic microbial life forms are among possible sources. Methane could be 
produced by a non-biological process called serpentinization involving water, carbon dioxide, and 
the mineral olivine, which is known to be common on Mars.  

The Curiosity rover, which landed 
on Mars in August 2012, is able to 
make measurements that 

distinguish between different isotopologues of methane, but even if the mission is to determine 
that microscopic Martian life is the source of the methane, the life forms likely reside far below the 
surface, outside of the rover's reach. The first measurements with the Tunable Laser 
Spectrometer (TLS) indicated that there is less than 5 ppb of methane at the landing site at the 
point of the measurement. On September 19, 2013, NASA scientists, from further measurements 
by Curiosity, reported no detection of atmospheric methane with a measured value of 0.18±0.67 
ppbv corresponding to an upper limit of only 1.3 ppbv (95% confidence limit) and, as a result, 
conclude that the probability of current methanogenic microbial activity on Mars is reduced.  

The Mars Orbiter Mission by India is searching for methane in the atmosphere, while the 
ExoMars Trace Gas Orbiter, launched in 2016, would further study the methane as well as its 
decomposition products, such as formaldehyde and methanol. During measurements lasting from 
April to August 2018, the satellite failed to detect any atmospheric methane, hinting at a new and 
hitherto unknown process by which CH4 is rapidly removed from the atmosphere in a short space 
of time.  

On December 16, 2014, NASA reported the Curiosity rover detected a "tenfold spike", likely 
localized, in the amount of methane in the Martian atmosphere. Sample measurements taken "a 
dozen times over 20 months" showed increases in late 2013 and early 2014, averaging "7 parts 
of methane per billion in the atmosphere." Before and after that, readings averaged around one-
tenth that level.  

Ammonia was tentatively detected on Mars by the Mars Express satellite, but with its relatively 
short lifetime, it is not clear what produced it. Ammonia is not stable in the Martian atmosphere 
and breaks down after a few hours. One possible source is volcanic activity.  

In September 2017, NASA reported radiation levels on the surface of the planet Mars were 
temporarily doubled, and were associated with an aurora 25 times brighter than any observed 
earlier, due to a massive, and unexpected, solar storm in the middle of the month.  

***** More on Mars next month ***** 

Escaping atmosphere on Mars 
(carbon, oxygen, and hydrogen) 
by MAVEN in UV 

https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Atmosphere_of_Mars#Methane
https://en.wikipedia.org/wiki/Parts_per_billion
https://tools.wmflabs.org/geohack/geohack.php?pagename=Mars&params=30_N_260_W_globe:Mars
https://tools.wmflabs.org/geohack/geohack.php?pagename=Mars&params=0_N_310_W_globe:Mars
https://en.wikipedia.org/wiki/Volcanism
https://en.wikipedia.org/wiki/Comet
https://en.wikipedia.org/wiki/Methanogen
https://en.wikipedia.org/wiki/Microorganism
https://en.wikipedia.org/wiki/Serpentinite
https://en.wikipedia.org/wiki/Olivine
https://en.wikipedia.org/wiki/Curiosity_(rover)
https://en.wikipedia.org/wiki/Sample_Analysis_at_Mars
https://en.wikipedia.org/wiki/Sample_Analysis_at_Mars
https://en.wikipedia.org/wiki/Atmospheric_methane
https://en.wikipedia.org/wiki/Mars_Orbiter_Mission
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/ExoMars_Trace_Gas_Orbiter
https://en.wikipedia.org/wiki/Formaldehyde
https://en.wikipedia.org/wiki/Methanol
https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Atmosphere_of_Mars
https://en.wikipedia.org/wiki/Radiation
https://en.wikipedia.org/wiki/Orders_of_magnitude_(radiation)
https://en.wikipedia.org/wiki/Aurora
https://en.wikipedia.org/wiki/Coronal_mass_ejection
https://en.wikipedia.org/wiki/Atmosphere_of_Mars
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/MAVEN
https://en.wikipedia.org/wiki/Ultraviolet%E2%80%93visible_spectroscopy
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What Chang’e 4 Learned From  
The Moon’s Far Side 

By Deborah Byrd  
 

Early results from China’s historic 1st landing on the moon’s far side. Chinese scientists have used in situ 
data from a far side crater to identify materials on the moon’s surface that originated deeper inside the 
moon.  

 
On January 3, 2019, a Chinese spacecraft called Chang’e 4 became the first-ever mission to land 
on the moon’s far side. It set down in a giant impact feature on the moon, called the South Pole-
Aitken Basin, within a smaller and newer impact crater, called Von Kármán. Last week (May 15, 
2019), Chinese scientists published early scientific results from the Chang’e 4 mission, after 
collecting the first in situ data from the crater floor. These scientists report the detection of 
materials near Chang’e 4 landing site that they said “differ markedly” from most samples from the 
moon’s surface. They said they believe it’s possible this material came from deeper within the 
moon, from the moon’s mantle, which is known to be a geologically distinct layer from the moon’s 
crust and core. The detection of mantle material on the moon’s far side was a major goal of the 
Chang’e 4 mission. The work – which sheds light on how the moon evolved – was published on 
May 15, 2019 in the peer-reviewed journal Nature.  

Left, the moon’s near side, and the landing sites of spacecraft sent by various countries. Right, 
the moon’s far side, and the landing site of China’s Chang’e 4, the only spacecraft to have visited 
it so far, in January 2019. The color scale depicts the altitude of the lunar surface. Notice 
Chang’e 4 is sitting inside a huge crater. Image via Nature  

https://earthsky.org/team/deborahbyrd
https://en.wikipedia.org/wiki/South_Pole%E2%80%93Aitken_basin
https://en.wikipedia.org/wiki/South_Pole%E2%80%93Aitken_basin
https://en.wikipedia.org/wiki/Von_K%C3%A1rm%C3%A1n_(lunar_crater)
https://www.merriam-webster.com/dictionary/in%20situ
https://www.nature.com/articles/s41586-019-1189-0
https://www.nature.com/nature/for-referees
https://www.nature.com/articles/d41586-019-01479-x
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… Chang’e 4 
In a way similar to other worlds in the inner 
solar system, the moon is thought to have 
gone through a phase – not long after its 
formation – when an ocean of magma or 
molten rock covered its surface. 
 
A statement from the Chinese Academy of 
Sciences explained:  As the molten ocean 
began to calm and cool, lighter minerals 
floated to the top, while heavier 
components sank. The top crusted over in 
a sheet of mare basalt, encasing a mantle 
of dense minerals, such as olivine and 
pyroxene.  
 
Thus the moon ended up with 
compositionally distinct layers in its interior. 
Materials from the moon’s mantle likely 
found their way to the surface when space 
rocks (what we call asteroids) crashed into 
the moon’s surface; the impacts cracked 
the moon’s crust and kicked up pieces of 
its mantle, these scientists explained. Li 
Chunlai of the National Astronomical 
Observatories of Chinese Academy of 
Sciences – commander-in-chief of the 
ground application system of Chang’e 4 – 
was lead author of the new paper. He 
said:  Understanding the composition of 
the lunar mantle is critical for testing 
whether a magma ocean ever existed, as 
postulated. It also helps advance our 
understanding of the thermal [heat] and 
magmatic [molten rock] evolution of the 
moon.  
 
These scientists also pointed out that the 
evolution of the moon “might provide a 
window” into the evolution of Earth and 
other terrestrial planets. That’s because 
the moon has no atmosphere or weather, 
no wind or water erosion. Its surface is 
relatively untouched and more like the 
early planetary surface of Earth.  

https://en.wikipedia.org/wiki/Magma
http://english.cas.cn/head/201905/t20190515_209740.shtml
https://en.wikipedia.org/wiki/Olivine
https://en.wikipedia.org/wiki/Pyroxene
http://www.xinhuanet.com/english/2019-02/15/c_137824960_7.htm
http://www.xinhuanet.com/english/2019-02/15/c_137824960_7.htm
http://english.cas.cn/head/201905/t20190515_209740.shtml
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… Chang’e 4  

The South Pole-Aitken Basin on the moon is vast, stretching about 1,500 miles (2,500 km). It’s 
also an impact feature, one of the largest known in the solar system. It’s the oldest and largest 
structure known on the moon. Li and his team landed Chang’e 4 there, within the Von Kármán 
crater, a smaller and younger crater, created in a more recent impact event. They released a 
lunar rover, called Yutu2. Their findings are based on the spectra (rainbow colors) of reflected 
light, recorded by Yutu2 as it traversed the Von Kármán crater. They expected to find mantle 
material there, since the original impact event that created the basin would have penetrated well 
into and past the lunar crust. 

What they did find mystified them. Yutu2 travels across the crater revealed only traces of olivine, 
which is the main ingredient in Earth’s upper mantle. Li said: The absence of abundant olivine in 
the South Pole-Aitken Basin interior remains a conundrum. Could the predictions of an olivine-
rich lunar mantle be incorrect?   However, as it turned out, more olivine appeared in the samples 
from deeper impacts. One theory, according to Li, is that the mantle consists of equal parts olivine 
and pyroxene – another ingredient in Earth’s upper mantle – rather than being dominated by one 
over the other. 

Chang’e 4 is still on the moon, still operating. Its mission is planned for 12 months, so, if all goes 
as planned, it will operate through the end of 2019. These scientists said the mission: … will need 
to explore more to better understand the geology of its landing site, as well as collect much more 
spectral data to validate its initial findings and to fully understand the composition of the lunar 
mantle.  

The Chinese Lunar Exploration Program has been steadily moving toward lunar exploration for 
some time. China first reached lunar orbit with Chang’e 1 in 2007 and Chang’e 2 in 2010. It 
landed Chang’e 3 on the moon and released a rover in 2013. Chang’e 4 is now on the moon’s far 
side, a historic achievement. The stated goal of China’s moon program includes the collection of 
samples with future missions, Chang’e 5 and Chang’e 6. Ultimately, China has said, it wants to 
land humans on the moon by the 2030s and possibly build an outpost near the moon’s south 
pole. 

Like its predecessors, the Chang’e 4 mission is named for Chang’e, the Chinese moon goddess. 

https://en.wikipedia.org/wiki/Spectroscopy
https://en.wikipedia.org/wiki/Olivine
https://en.wikipedia.org/wiki/Pyroxene
https://www.space.com/china-moon-base-10-years.html
https://en.wikipedia.org/wiki/Chang%27e
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Delta Scorpii 
From Wikipedia, the free encyclopedia 

 

 

δ Scorpii 

 

Location of δ Scorpii 

Observation data 

Constellation Scorpius 

Right ascension  16
h
 00

m
 20.00528

s
 

Declination –22° 37′ 18.1431″ 

Apparent magnitude (V) 2.307 (1.6 - 2.32) 

Characteristics 

Spectral type B0.3 IV + B1-3V 

U−B color index –0.920 

B−V color index –0.124 

Variable type γ Cas 

Astrometry 

 

Radial velocity (Rv) –7 km/s 

Proper motion (μ) RA: -10.21 mas/yr  

Parallax (π) 6.64 ± 0.89 mas 

Distance 136.0 pc 

Absolute magnitude (MV) –3.8 

https://en.wikipedia.org/wiki/File:Scorpius_constellation_map.svg
https://en.wikipedia.org/wiki/Constellation
https://en.wikipedia.org/wiki/Scorpius
https://en.wikipedia.org/wiki/Right_ascension
https://en.wikipedia.org/wiki/Declination
https://en.wikipedia.org/wiki/Apparent_magnitude
https://en.wikipedia.org/wiki/Stellar_classification
https://en.wikipedia.org/wiki/Color_index
https://en.wikipedia.org/wiki/Color_index
https://en.wikipedia.org/wiki/Variable_star
https://en.wikipedia.org/wiki/Gamma_Cassiopeiae_variable
https://en.wikipedia.org/wiki/Astrometry
https://en.wikipedia.org/wiki/Radial_velocity
https://en.wikipedia.org/wiki/Proper_motion
https://en.wikipedia.org/wiki/Stellar_parallax
https://en.wikipedia.org/wiki/Distance_(astronomy)
https://en.wikipedia.org/wiki/Absolute_magnitude
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… Delta Scorpii 

 
Delta Scorpii (Latinised from δ Scorpii, abbreviated Delta Sco, δ Sco) is a binary star (the 
presence of a third star in the system is being debated) in the constellation of Scorpius. The 
primary star is named Dschubba /ˈdʒʌbə/. 

 
 
 
 

Orbit 

Period (P) 10.8092 ± 0.0005 yr 

Semi-major axis (a) 

0.09874 ± 0.00007" 

(13.5 ± 0.1 AU) 

Eccentricity (e) 0.936 ± 0.003 

Inclination (i) 36 ± 1° 

Longitude of the node (Ω) 174.0 ± 2.5° 

Periastron epoch (T) 2011 July 3rd 

Argument of periastron (ω) 
(secondary) −2.3 ± 3.8° 

Semi-amplitude (K1) 23.9 ± 0.8 km/s 

Details 

δ Sco A 

Mass 13 M☉ 

Radius 6.7 R☉ 

Luminosity 38,000 L☉ 

Surface gravity (log g) 3.92 cgs 

Temperature 27,400 K 

Rotational velocity (v sin i) 180 km/s 

δ Sco B 

Mass 8.2 M☉ 

Temperature 20-24,000 K 

Age 9-10 Myr 

Other designations 

Dschubba, Dzuba, Al Jabba, Iclarkrau, 7 Scorpii, BD−22°4068, HD 143275, HIP 78401, HR 5953, 
FK5 594, SAO 184014, CCDM 16003-2237 

Database references 

SIMBAD data 

https://en.wikipedia.org/wiki/Latinisation_of_names
https://en.wikipedia.org/wiki/Binary_star
https://en.wikipedia.org/wiki/Constellation
https://en.wikipedia.org/wiki/Scorpius
https://en.wikipedia.org/wiki/Help:IPA/English
https://en.wikipedia.org/wiki/Orbit
https://en.wikipedia.org/wiki/Orbital_period
https://en.wikipedia.org/wiki/Year
https://en.wikipedia.org/wiki/Semi-major_axis
https://en.wikipedia.org/wiki/Eccentricity_(orbit)
https://en.wikipedia.org/wiki/Inclination
https://en.wikipedia.org/wiki/Longitude_of_the_node
https://en.wikipedia.org/wiki/Periastron
https://en.wikipedia.org/wiki/Epoch_(astronomy)
https://en.wikipedia.org/wiki/Argument_of_periastron
https://en.wikipedia.org/wiki/Amplitude
https://en.wikipedia.org/wiki/Stellar_mass
https://en.wikipedia.org/wiki/Solar_mass
https://en.wikipedia.org/wiki/Radius
https://en.wikipedia.org/wiki/Solar_radius
https://en.wikipedia.org/wiki/Luminosity
https://en.wikipedia.org/wiki/Solar_luminosity
https://en.wikipedia.org/wiki/Surface_gravity
https://en.wikipedia.org/wiki/Effective_temperature
https://en.wikipedia.org/wiki/Projected_rotational_velocity
https://en.wikipedia.org/wiki/Stellar_mass
https://en.wikipedia.org/wiki/Solar_mass
https://en.wikipedia.org/wiki/Effective_temperature
https://en.wikipedia.org/wiki/Star#Age_and_size_of_stars
https://en.wikipedia.org/wiki/Star_catalogue
https://en.wikipedia.org/wiki/Henry_Draper_catalogue
https://en.wikipedia.org/wiki/Fifth_Fundamental_Catalogue
https://en.wikipedia.org/wiki/Smithsonian_Astrophysical_Observatory_Star_Catalog
https://en.wikipedia.org/wiki/Fifth_Fundamental_Catalogue
https://en.wikipedia.org/wiki/SIMBAD
http://simbad.u-strasbg.fr/simbad/sim-id?Ident=Delta+Scorpii
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… Delta Scorpii 
 
Observation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ρ Ophiuchi region. δ Scorpii is the bright white star on the left (north is down). 
 
 
Delta Scorpii is 2.0 degrees south of the ecliptic. In 1981 it was occulted by Saturn's rings as 
seen by Voyager 2, with starlight unexpectedly blocked even by the apparently empty gaps, 
indicating that "there is very little empty space anywhere in the main ring system."  
 
 

Variability 

 
Delta Scorpii A is a Gamma Cassiopeiae variable star. This type of star shows irregular slow 
brightness variations of a few hundredths of a magnitude due to material surrounding the star.  
In June 2000, Delta Scorpii was observed by Sebastian Otero to be 0.1 magnitudes brighter than 
normal. Its brightness has varied since then and has reached at least as high as magnitude 1.6, 
altering the familiar appearance of Scorpius. Spectra taken after the outburst began have shown 
that the star is throwing off luminous gases from its equatorial region. The companion passed 
close by in 2011, again resulting in the star peaking at 1.65 between 5 and 15 July 2011.  
 
 

Nomenclature 

 
δ Scorpii (Latinised to Delta Scorpii) is the system's Bayer designation. The two components are 
designated Delta Scorpii A and B.  
 
Delta Scorpii bore the traditional name Dschubba. In 2016, the International Astronomical Union 
organized a Working Group on Star Names (WGSN) to catalogue and standardize proper names 
for stars. The WGSN approved the name Dschubba for δ Scorpii A on 21 August 2016 and it is 
now so entered in the IAU Catalog of Star Names.  

https://en.wikipedia.org/wiki/Rho_Ophiuchi
https://en.wikipedia.org/wiki/Ecliptic
https://en.wikipedia.org/wiki/Occultation
https://en.wikipedia.org/wiki/Rings_of_Saturn
https://en.wikipedia.org/wiki/Voyager_2
https://en.wikipedia.org/wiki/Gamma_Cassiopeiae_variable
https://en.wikipedia.org/w/index.php?title=Sebastian_Otero&action=edit&redlink=1
https://en.wikipedia.org/wiki/Bayer_designation
https://en.wikipedia.org/wiki/International_Astronomical_Union
https://en.wikipedia.org/wiki/IAU_Working_Group_on_Star_Names
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… Delta Scorpii 
 
In Chinese, 房宿 (Fáng Xiù), meaning Room, refers to an asterism consisting of δ Scorpii, β

1
 

Scorpii, β
2
 Scorpii, π Scorpii, and ρ Scorpii. Consequently, the Chinese name for δ Scorpii itself 

is 房宿三 (Fáng Xiù sān), "the Third Star of Room".  

 
 

Properties 

 
δ Scorpii was once used as a spectroscopic standard for the B0 IV classification, but is now 
considered too unusual and variable.  
 
The primary, δ Scorpii A, is a B class subgiant surrounded by a disc of material spun off by the 
rapidly rotating star. The secondary, δ Scorpii B, orbits every 10.5 years in a highly elongated 
elliptical orbit; it appears to be normal B class main sequence star. There have been reports that 
Delta Scorpii A is itself a very close spectroscopic binary, but this does not appear to be the case.  
δ Scorpii is a proper motion member of the Upper Scorpius subgroup of the Scorpius–Centaurus 
OB association, the nearest such co-moving association of massive stars to the Sun. The Upper 
Scorpius subgroup contains thousands of young stars with mean age 11 million years at average 
distance of 470 light years (145 parsecs).  

https://en.wikipedia.org/wiki/Chinese_astronomy
https://en.wikipedia.org/wiki/Room_(Chinese_constellation)
https://en.wikipedia.org/wiki/Beta1_Scorpii
https://en.wikipedia.org/wiki/Beta1_Scorpii
https://en.wikipedia.org/wiki/Beta2_Scorpii
https://en.wikipedia.org/wiki/Pi_Scorpii
https://en.wikipedia.org/wiki/Rho_Scorpii
https://en.wikipedia.org/wiki/Chinese_star_names
https://en.wikipedia.org/wiki/Main_sequence
https://en.wikipedia.org/wiki/Proper_motion
https://en.wikipedia.org/wiki/Scorpius%E2%80%93Centaurus_Association
https://en.wikipedia.org/wiki/Stellar_kinematics#OB_associations
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The Month Ahead 

MEETINGS:  

 The next meeting will be held on Wednesday 12 June 2019 @ 19:30. 

 The speaker will be  Dr. Matt Hilton talking about the Large Synoptic SurveyTelescope. 

  

MNASSA: 

 Monthly Notes of the Astronomical Society of Southern Africa.   

 Available at www.mnassa.org.za to download your free monthly copy. 

 

NIGHTFALL: 

 Fantastic astronomy magazine, go check it out.  

 Available from the ASSA website assa.saao.ac.za/sections/deep-sky/nightfall/  
 

MEMBERSHIP FEES & BANKING:  

 Members : R 170   

 Family Membership: R 200   

 Joining Fee:  R   35  

 

 EFT:  The Astronomical Society of Southern Africa - Natal Centre. 

 Bank:  Nedbank  

 Account No.  1352 027 674  

 Branch:   Durban North  

 Code  135 226  

 Reference: Please include your initials and surname  

 

POSTAL ADDRESS: 

 P O Box 20578, Durban North, 4016 or hand over to the treasurer. 
 

CONTACTS: 

 Chairman                                     Piet Strauss   (+27) 83 703 1626 

 Vice Chairlady & Treasurer         Debbie Abel   (+27) 83 326 4084 

 Secretary                                     Brian Finch   (+27) 82 924 1222 

 Observatory Director                  Mike Hadlow   (+27) 83 326 4085 

 Equipment Curator & Teas         Robert Suberg    (+27) 73 232 4092 

 School Liaison, Meet & Greet     Maryanne Jackson  (+27) 82 882 7200 

 Librarian                                      Clair Odhav   (+27) 83 395 5160 

 Out-Reach & Events Co-Ordinator  Sheryl Venter   (+27) 82 202 2874 

 Out-Reach                                 Sihle Kunene   (+27) 83 278 8485 

 Special Projects                           Corinne Gill   (+27) 84 777 0208 

 ‘nDaba Editor, Website & Facebook  John Gill    (+27) 83 378 8797  

 

ELECTRONIC DETAILS: 

 Website:  www.astronomydurban.co.za      

 Emails : AstronomyDurban@gmail.com 

 

WORKSHOP: 

 Remember to register for the Advanced Astrophotography Course on 8 June 2019 to be 
held at the Corobrik Offices in Avoca. 

 

http://www.mnassa.org.za
assa.saao.ac.za/sections/deep-sky/nightfall/
http://www.astronomydurban.co.za/
mailto:astronomydurban@gmail.com
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ASSA Durban - Minutes of the Meeting 

8 May 2019 

Welcome: Chairman Piet Strauss welcomed all attendees. 

 

Present: 26 members and 3 visitors. 

 

Apologies: 6 Apologies received as per attendance book. 

 

Confirmation of previous minutes: Minutes of meeting 10 April 2019 proposed by C.G. 

seconded by M.H. and approved. 

 

Matters arising from previous minutes: Nil.  

 

Treasurer`s Report: Nothing to report. 

 

Special Projects: Basic Astronomy Course:  Completed 7 May. Astrophotography Course. 

Part 1 - 11 May and Part 2 - 8 June at Corobrik, Durban North. 

World record viewing : Format being reconsidered          

Moon Landing Anniversary 12 July. Register at onthemoon.org Venue St. Henrys Marist College.            

Outreach Events: Farm Adventures 6 July. Monteseel - 4 May postponed due to weather. 

Sustainable Living 17-19 May.  

Observatory: Successful public viewing 3 May  

Publicity: Nil 

General: ASSA Durban AGM – 10 July 

ASSA National AGM - 7 August at Marist College. 

The Chairman encouraged all members to attend both AGM`s 

Details of a Public Talk on imaging of Black Holes and Earth sized telescopes by Prof. Roger 

Deane on 16 May at Westville UKZN to be circulated to members. 

Speakers: Corinne Gill gave another interesting NASA Report focusing on the ISS. Mike 

Hadlow reported on the May/June Sky. 

Our Main speaker was Dr.Kenda Knowles who gave a most interesting presentation on the 

MeerKAT Project and its relationship to HIRAX and SKA. 

 

                        !!! VOLUNTEERS URGENTLY REQUIRED !!! 

 TO ASSIST WITH OUTREACH EVENTS  

Please contact Sheryl Venter on:   

sheryl@astronomydurban.co.za 

mailto:sheryl@astronomydurban.co.za
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THE BIG 5 OF THE 

AFRICAN SKY  

The magnificent southern sky is a starry 

realm richly sown with a treasury of deep-

sky objects: star clusters, bright and dark 

gas clouds, and galaxies.  

From this (sometimes bewildering) array 

five specimens of each class of object have 

been selected by a special Deep-Sky Task 

Force and are presented here as the 

celestial Big Five.  

The representative of open star clusters is 

the Southern Pleiades. First amongst the 

globular star clusters is the overwhelming 

Omega Centauri. Bright nebulae are 

represented by the majestic Eta Carinae 

Nebula. The mysterious dark nebulae are 

represented by the Coal Sack. And the 

most splendid galaxy of them all is our own 

Milky Way Galaxy.  

Your mission is to observe each of these 

beautiful objects and report back on what 

you have witnessed.  

Name Phone Name  Phone Assistant New Moon Public  
Viewing 

Mike Hadlow 083 326 4085 Ray Field    7 June 

       

         

        

All submitted observations will be carefully evaluated and feedback will be given.  

The names of all participants will be acknowledged on the ASSA website. Observing certificates 

will be awarded only on merit and issued by the Deep-Sky Section of the Astronomical Society. 

Have fun, and keep looking up!  

Public Viewing Roster 

ASSA Durban 
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Members Moments 

Scholars listening to Sihle 

Kunene doing his astronomy talk 

at Sustainable Living Expo. 

Piet Strauss addressing the crowds at the 

at the Sustainable Living Expo. 
Sihle Kunene presenting a Sky-Guide to a 

bright scholar at Sustainable Living Expo. 



Page 33 

 

… Members Moments 

 
Mike Hadlow captured the Moon occulting Saturn on 22 

May 2019.  Taken with a cell phone and a 5” Orion 

Cassegrain.  Well done, Mike!! 

Richard Rowland, Maryanne Jackson, Corinne Gill and Ooma Rambilass at Sustainable Living 

Below: Homer Simpson 

about to capture a “Black 

Hole” 
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Pre-Loved Astronomical Equipment 

 

2019 Special 

Green Laser Pointers50mW  

R 350.00 

Contact : Piet  083 703 1626 
on WhatsApp or SMS.  

Available at next ASSA meeting 

Celestron 6SE  

I still have all of the original packaging. Telescope is in excellent 

condition (Optically and mechanically) and is still used for 

Astrophotography and outreach projects.  

The imaging cameras for Astrophotography are not included in 

the package.  The telescope runs on an external 12v supply, 

either using an AC adapter (not included) or a 12v cigarette 

lighter port (cable included). 

 

Contact Amith Rajpal 083 335 8800 

Amith.Rajpal@coretecit.co.za 

Retail Price is over R 23 000  Asking Price: R 17 500 

Plus loads of extra equipment 

 

Standard items (included): 
1. Original 2" Steel tripod. 
2. 1.25" Diagonal. 
3. 1.25" 25mm ELux Eyepiece. 
4. Red Dot Finder. 
5. Tripod Spreader. 
6. Cover for Corrector Plate 
7. Optical Tube Assembly 
8. Fully GoTo 6SE mount  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tasco 46-114500 

Diameter = 114mm 

Focal Length = 1000mm 

Coated optics 

Extra eyepieces 

Hasn’t been used much  

Paid R 4 500  
 

Asking Price R 1 500 
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