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The Human%?gvnoment

Inyang - Abia, M. E.

- Introduction

The rapid increase in scientific thinking and practice, products and processes
and in technological growth and development have jointly sharpened the fo-
cus of attention on man and the environment. This is essentially so because
without the environment there can neither be human beings nor development
of any sort. An understanding of the human cosmic environment can therefore
equip us better to more effectively relate among ourselves, and with different
aspects of the environment. It can enhance our interaction with the various
environmental components too. This can lead to a more sustainable approach
to the use of the environment.

Understanding the human cosmic environment involved indepth study of the

structure and functions of the universal environment. This chapter cannot

cover all that. Consequently focus will be on man in relation to the solar
system.

The Universe y

This refers to all the space and its contents. It is believed to be between ten and
twenty billion years old. The space of the universe is dotted with galaxies. It is
believed to be expanding becausé the galaxies are observed to be continuously
moving apart from each other at a rate which increases with their distance
apart. Cosmology, the study of the universe, is the main source of information
in this direction.

The Galaxies

These are congregations of billions of stars held together by the force of gravity.
At least three types of galaxies can be identified. .

etk
Spiral Galaxies : These are flat-shaped galaxies with bulging centres made up.
of old stars surrounded by a disc of young stars arranged in about three spiral .
arms. The Milky Way otherwise called “The Galaxy” is one good example
of this. It is within the Milky Way that the solar system is found. Many
types of spiral galaxies exist. Those which interest us are called the Barred
galaxies. They are made up of spiral arms and a straight bar of stars across
their centre. At the ends of the bar there are spiral arms which contain gas
and dust necessary for the continuous formation of new stars. That means as
old stars wane away, new ones are “born” within the spiral arms of the galaxy.

Elliptical Galaxies: These have been observed to contain billions and trillions
of old stars and very little gas. They are .also usually.quite massive in size
compared with the other galaxies. A

Irregular Galaxies: These cannot be classified because they have irregular
shapes and sizes and are completely different from each other.

The Milky Way/The Galaxy

This can be observed at clear nights as-a faint band of light that crosses the sky.
It is made up of about one hundred billion stars mostly located at the spiral
arms. The term Milky Way is also used to refer to our Galaxy. The Milky Way
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s a spiral galaxy with a diameter of about 1,000,000 light years. Our sun is in
ome of its spiral arms, about twenty-five thousand light years from the nucleus
of the Milky Way. The solar system is therefore one tiny member of the Milky
Way (the galaxy) which in turn is only one of the billions of galaxies that. make
up the universe.

The Sun

The sun is a very hot bright star that spins on its axis once in twenty five-days.
It is at the centre of the solar system. It constitutes ninety-nine per cent of the
mass of the solar system. Its diameter is about 1,392,000 km (865000 miles).
It has a surface temperature of about 6,000 k (about 5729°C) and 15,000.000
k at centre. Kelvin scale (k) has absolute zero; 0°C = 273k, 100°C = 373 k. -

The sun is made up of about 70% hydrogen and about 30% helium. The other
elements are less than 1%. It generates energy by nuclear fusion reactions that
turn hydrogen ito helium at its centre. The sun is about 4.7 billion years
old which means it is about 100 million years older than the solar system.
According to Century Hutchinson (1989) it has a life expectancy of 10 billion
years at which end it expands to become a “red giant” - a large bright star
with a cool surface. ' ‘
I

The Solar System

Within our galaxy, the Milky Way, there are many systems. The solar system

which is ruled by the sun is just one of such systems. The sun and its family !
members make up the solar system. Members of the Sun’s family include the

nine planets and their moons (the satellites), asteroids, comets, meteors and all
other objects which revolve around it under the influence of the gravitational

force (see figure 8.1)

All these members, except a few comets, orbit around the sun anti-clockwise,
tthat is from west to east, as observed from the Pole Star. The solar system is
‘popularly thought to have originated from a cloud of gas and dust.

gMembers of the Solar System

'The solar system is only one of the systems within the Milky Way_ or the
Galaxy. The gravitational force of the sun governs the solar system. The sun,
the nine planets, the asteroids, comets, satellites and meteors, etc make up
this system.

a) The Major Planets

Nine major planets have been discovered. They are as shown on fig. 8.1. Each
planet moves on its own orbit except Pluto which twice intersects the orbit of
Neptune. These planets are the major celestial badies orbiting the sun from
west to east in their elliptical paths at approximately the same plane (the
plane of the ecliptic) while rotating on their own axis. Kepler (1571 - 1630)
discovered that the planetary orbits are elliptical rather than circular. The
two major planets nearer the sun than the earth are usually referred to as
the inner planets or the terrestrial planets. The other planets are the outer
or celestial planets. At night the planets shine by reflecting the light from the
sun. Venus, Jupiter, Mercury and Mars often shine more steadily and much
more brighter than mpst stars. The inner planets and Pluto have no satellites
(moons). While the earth has one, Jupiter has 12 out of the thirty-two moons
in the solar system. See table 8.1 for some relevant statistics about the nine
planets and figure 8.2 for relative sizes of the planets of the solar system.
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Mercury
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Earth
Mars
Jupiter
Saturn
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Neptune
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Figure 8.1 THE SOLAR SYSTEM
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Figure 8.2 Relative Sizes of the Planets of the solar system

The Minor Planets Apart from the nine major planets there are over 2,300

minor planets (planetoids or asteroids

and Jupiter.

The Meteors are relatively small
they come into the earth’s atmospher
stars.

). They are located

bodies that travel throu.g

mostly between Mars

h the space. When

e they can be seen as fireballs or shooting
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The Comets are small white bodies that orbit the sun on elliptical path.
Each is made of a luminous nucleus and at least a tail. As it approaches the
sun the nucleus heats up and releases some gas and dust which form- the tail
as the comet speeds on. * B

The Satellites are attendant’s or moons attached to all planets except Mer-
cury, Venus and Pluto.
The Earth

This is the third planet from the sun. It is fifth in size. It is believed to be
the only planet that sustains life. This is possible because of the general at-
mospheric balance which is life - sustaining.

Table 8.2 : Some Statistics About the Earth

1. Age About 4.6 billion years
2. Shape Geoid or oblate spheroid
3. Position from the sun 3rd »
4. Mean distance from 149,500,000 km (93 million miles.
sun
5. Distance from sun 151,120,000 km (94,450,000 miles
(June 21)
6. Distance from sun 146,128,000 km (91,330,000
(Dec. 22) miles) :
7. Relative Size 5th Largest
8. Land Mass 30% (150 million km?; 7,500,000
sq miles)
9. Water Mass 70% (361 million km?; 139.4 mil-
lion sq miles)
10. Total Surface Area 51} rslillion km? (197 million sq.
miles
11. Equatorial Diameter 12756 km (24,900 miles )
12. Mean Radius 6330km (3956 miles )
13. Circumference 40,070 km (24,900 miles )
14. Polar Diameter 12637 km (7898 miles )
15. Atmospheric, About 200 km (125 miles)
Thickness
16. Average speed around 30km (18.5 miles) per sec.
the Sun (revolution) '
17. Average speed on its 23 hours 56 minutes, 4.1 seconds

axis (rotation)
18. Year = complete orbit 365 days 5 hrs 48 mins. 46 seconds
gsiderea.l period)
19. Satellite one moon
20. Beginning of life About 4 billion years ago

Prior to Galileo’s discovery of astronomical telescope in the 17th century the
earth was thought to be the centre of the universe. By the early 20th century
the concept was modified. The solar system was then thought to be the centre
of the universe. After the Second World War and following new developments
in radio telescope and optics technology, this geocentric concept was revised.
The great revelation is that the solar system in which the earth is a member

is in one remote part of our spiral galaxy (the Milky Way) which is just one
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of the millions of other galaxies that dot the vast boundless and expanding
universe.

Origin of the Earth

Various theories and expla.na.tioﬁs exist. These can be grouped into three: local
mythologies, Theological views and the Scientific theories.

(2) The Local Myths

Every culture, whether sophisticated or primitive, has myths. These worldwide
ancient traditional stories of gods, supernatural heros and the past usually offer

lanations of some unknown situations and cultural origin. However, myths
’2 particular people usually show some similarities with those of other cul-
tures. But all cultures associate myths with the gods, supernatural powers,
religion and local cultural origin. Because myths explain something important
about the cosmic phenomena, geographical features, names, events in the re-
mote past, heroes and the gods or sociocultural phenomena which cannot be
easily explained nor comprehended by the human mind, the tendency is to
accept them as truths. Myths also provide the basis for explaining how, out
of original chaotic situations, order originated to regulate and direct future
events.

Local myths cannot be completely dismissed as being scientifically baseless.
Some Egyptian, Roman and Greek mythologies,’for example have provided
dependable basis for some scientific explanations of modern times. Some tech-
nological and scientific names and expressions including names of planets such
as the Venus, Mars, Jupiter, Pluto and some of months of the year such as
January and June have mythological origin. In Nigeria, the mythologies of the
Ibibios, Ibos, Yorubas and Hausas, among others, often point to both their
mystical origin and that of the earth. Such myths are usually associated with
the sky, fire, sun, water, totemic animals and heroes. In each case a superior
' being or force, seen as the primary force of the cosmological era, was present.
From this superior being stemmed the origin of the universe and all the ele-
ments, giving life to all creatures and creation.

You will realize that although it is difficult to find any empirical or logical
evidence in support of these myths of origin, they have nevertheless been ac-
cepted as having contributed significantly to the scientific and technological
evolutionary thoughts.

(b) ‘The Theological View-points

Various religions accept that the earth was created by-God or the Supreme Be-
ing (whatever name the creator is given). The Christian religion, for example,
in Genesis chapter one, among others, emphasizes the theory of creation and

mand. An instance is that the heaven and earth, land, animals and man
were created (see Genesis 1 : 1, 21, 26) whereas light, plants and water came
into existence by command (see Genesis 1 : 3, 14, 24). Other great religions of
the earth seem to accept this theological view.

Proofs: No scientific theory has been able to prove why nor how the initial
gas or dust started. Most scientists believe there is a prime mover or ultimate
force behind all creation which the human mind cannot clearly perceive.
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(c) The Scientific View-points

These vary with physicists, astronomers and philosophers interested in cos-
‘mology. Scientific viewpoints have also been continuously revised when new
evidence are made available. Among the numerous related ones, the mete-
orite hypothesis and the nebular hypothesis (both of which help to explaln the
gradualistic theory) and the big bang theory will be briefly discussed.

The Meteorite Hypothesis:

Meteorites are fragments of solid spatial matter that arrive the earth from
the space. Their sizes could vary from particulate matter to large fireballs
weighing thousands of tonnes. Their exact origin in the space is not certain.
Some scientists believe they come from other planets while others believe the

originate from asteroids which are thought to be the fragments left over a,fte’?T
the formation of the solar system.

Meteorite hypothesis proposed that the solar system originated from the col-
lision of some freely moving spatial solid matter. This phenomenon flung out
the varying sizes of the particles of the colliding meteorite into space at vary-
ing speeds to form the planets, leaving the asteroids as minute residue of the
collision. The planetary pesitions are so maintained because of the initial force
of gravity and the magnetic force of the sun.

However this hypothesis has not provided convincing evidence for the origin
of the sun nor what gave rise to the meteorites and the expanding universe as
it is currently observed.

The Nebular Hypothesis

Nebulae refer to clouds of gas and dust in the space. They are the “birthplaces”
of the stars. Among some writers associated with the nebular hypothesis are
de Laplace, P. S. (1749-1827), Immanuel Kant (1724 - 1804), Karl Friedrich
Von Weiszacker (1912-7) and G. P. Kuiper. They are the gradualistic theorists.

One version of the nebular hypothesis proposed by Weiszacker is referred to as
the “Dust-cloud” hypothesis. K. F. Von Weiszacker was a German professor
of Physics and an astronomer interested in evolution of galaxies and the solar
system. In 1938 he proposed the carbon circle of nuclear changes which ac-
counted for the sun’s radiation. In 1944 he offered a new nebular hypothesis of
the origin of the solar system involving turbulence in a dust-cloud. Essentially
Weiszacker hypothesized that there was once an aggregation of particulate
matter forming the cloud (nebulae). When it came in contact with the sun,
concentric rings of particles were formed with the sun at the centre with five
vast eddies each (see fig. 8.3). The dust which collected in between the eddies
formed the planets which were initially intensely hot but which later became
molten.

G. P. Kuiper worked on this hypothe31s which has remained one of the mosie
plausible hypothesis explaining the origin of the solar system. The new (dust-
cloud) nebular hypothesis superseded the earlier nebular hypothesis of John
Jeans and H. Jeffreys otherwise referred to as the “tidal theory” of 1901. The
“tidal theory” proposed that a passing star pulled a huge cigar-shaped bundle
of matter out of the sun. When the matter condensed, planets were formed

(See figure 8.4).

Kant (17521 - 1804) and Laplace (1749 - 1827) amoﬁg other gradualistic theo-
rists believed essentially that the solar system in which the earth is a member,
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was formed gradually following the cooling process of the molten materials
flung out by the hot rotating gas (sun). They also believe in continuous cre-
ation saying that although stars and galaxies are “aging” and “dying” the
energy they emit still remain as new materials, from which new stars and
galaxies form.

Figure 8.3 The Nebular(Dust-Cloud) Hypothesis.

“Captured concentric rings circling about the sun fall into concentric rings of

five vast eddies each.”
Source: New Caxton Encyclopedia( 1968:4774),

] S
SATELLITES

Figure 8.4 Tidal Theory v
Source: New Caxton Encyclopedia(1968:4774) "

The theory asserts that the solar system was derived from a rotating moltén
nebula whereby the molten matter progressively got detached from the mass of
rotating hot gas to form the planets. The process of cooling caused the planets
to contract, increase their velocity and shape up. The sun itself, according to
vhis theory, is a residual nucleus of the original nebula, condensed and heated

up by gravitational contraction. They accepted that the detached material kept
orbiting the hot gas (sun) in their elliptical paths because of initial magnetic
and gravitational forces earlier generated and maintained by the sun.

Explanatory points associated with the gradualistic theory are that:

(a) The internal structure of the earth is still hot probably as a result
of the inherited heat at its formation.

(b) Rocks in all parts of the earth suggest molten origin.

a——
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(c) The envelop of gases surrouﬁding The planets are helieved to have
. been inherited from the initial mass of hot molten matter.

(d) The age of rocks which is between 3 - 5 billion years suggest that
‘they are slightly younger than the sun from which they originated.

(e) Irregular cooling of the molten matter resulted in geographical
shrinking of the earth that has led to the formation of valleys and
mountains.: .

The Big-Bang Hypothesis -

The big bang theorists believe that the universe was initially made up of one<
hot super-dense matter. Between 20 and 10 billion years ago there was an
original sudden explosion probably arising from the intense concertration of
matter in a very restricted space. . : :

They propose that the explosion threw out different sizes of particles of molten

materials at different speed. These later condensed to form the planets. As the

hot materials were flung out at different rates by the sudden loud explosion,
the universe kept expanding fronr its original restricted space (see Meteorite
hypothesis). :

Blue Spectrum y -
| | mi @ o
Spectrum line
< 1m > @ obiect
Red Shift

T ll—— @ o

Figure 8.5 The Red Shift
Source: Century Hutchinson (1979)

Explanations associated with the big Bang theories are that: | s

(a) Cosmological findings which focus on the structure of the universe
support the idea of the expanding universe.

(b) Actual observations in plate tectonics show that the continents are
still drifting and that the sea-floor is spreading. (continental drift
and sea-floor spreading) giving rise to volcanoes and the creation of
new materials at the sub-duction zones. (Compare Alfred Wegener’s
hypothesis in fig. 8.6) :
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