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FOREWORD

It was the kind design of Merciful Allah that the Islamic Foundation
Bangladesh took up the task of unfolding the scientific Indications in the
Holy Quran. The Quran is the Book of Guidance and this guidance covers all
the designed areas of human activity. Thus, it is only natural for a young
mind to enquire about the stand of the Holy Quran in the matter of the
acquisition of knowledge in general and that of science in particular. We
would soon be entering into the twenty first century which will witness
unprecedented achievements in science and technology. We feel that the
young men and women of our time who are eager to pursue a career in
science and technology must know that the Holy Quran has laid the highest
emphasis on the study of His Creation. Very few are aware of this
emphasis. Also, it is the duty of every Muslim to realise that the knowledge
emanating from a study of Allah's Creation of both living and non-living
matter should be utilised profitably for peace and the welfare of mankind.
Such studies would also enable one to have a great appreciation of the
Magnificence and Master-plan of Allah's Creation. It is with these ideas that
we undertook a project titled 'Science in Al Quran' from the Department of
Research. This project was able to involve some of the leading scholars of
the country who worked hard over a number of years to carry the work to
completion. The result of their dedicated work was the first edition which
came out in 1990. The Foundation could not offer much to these scholars
except encouragement. The scholars themselves do not claim perfection in
their work. This popular and prestigious publication of Islamic Foundation
Bangladesh was out of market within a short time, because of its high
demand and appreciation Nationally and Internationally. In this context,
Islamic Foundation Bangladesh has launched the publication of the second
edition from the Department of Publication. This work would be amply
rewarded if the young minds of the present age, in particular, are stirred to
think about the glory and purpose of Allah's Creation.

May Alilah forgive us for the errors that might have crept in inspite of
the best of our efforts.

I take this opportunity of thanking our distinguished scholars who have
worked with commitment and dedication for the present volume and also all
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members of the staff of the Islamic Foundation whose sincere service
contributed to the work.

Finally, I would like to express our heart-felt gratitude to the Almighty
Allah for having enabled us to uphold, only partially, the Infinite Glory of
His Creation.

We hope, the second edition of this publication will continue to
contribute to our quest of science and technology in the Islamic perspective
and brighten the image of Islamic Foundation Bangladesh, dedicated to the
service of Islam, Muslim Ummah and Mankind.

Let Allah accept our endeavours.

Director General
Islamic Foundation Bangladesh
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Preface

The Holy Quran is the Book of guidance. This guidance is for the
whole of mankind and covers all activities of human life. Since science is an
important human activity and is an essential one for the progress of
mankind, it is natural to expect that the Quranic guidance will address itself
to the aspects of science. It is no wonder that the Holy Quran does so most
beautifully. Almost one-eighth of the total number of verses in this book is
devoted to science and technology. The Quran is not a book of science as
such and hence one cannot hope to find all the principles of science
embedded in it; nevertheless, the Quran has its own style of dealing with the
facts and principles of science. It deals with the essence of scientific
principles and makes statements about a number of phenomena in a
suggestive form hinting at the highest organising principles. One Quranic
statement speaks volumes about a particular scientific discipline. An
example may make this point clear. In verse 3 : 191, Allah has indicated
that anyone pondering over nature will reflect : "our Lord! not for naught
hast Thou created (all) this!......"This assertion that nothing has been created
for nothing is actually the most fundamental article of faith to the modern
ecologist who realises that the universe has a fine tuning and that we must
not disturb it. There are about 30 million life-forms. Only 5 millions have
been studied so far. We do not know the functional utilities of many of
these life-forms. However, many a time, it has been found that man has
disturbed the life-styles of some of these forms and has paid very dearly for
this. Even if we do not know the function of a particular living variety, we
should take all care to see that it survives, as its elimination may upset the
overall ecological balance of nature. Thus the entire basis of science of
ecology is no other than the Quranic assertion that nothing has been created
for nothing.

Another example is the Quranic reference to the order and proportions of
things. In verse 25 : 2 it has been stated: "It is He Who created all things
and ordered them in due proportions". Anyone interested in the symmetry
properties of nature and in the relative proportions of things would realise
that the issues of order and proportion are, in fact, linked to the question of
survival of living things. For example, man could not be drastically
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different in size from what he is now and yet be compatible with the gravity
field of the earth and other environmental factors. Also within a given living
body, the different parts follow different proportions. In the case of plants
these proportions can be understood in the Fibonacci numbers. It is the
proportion of things that lends beauty and symmetry to an object. Thus,
proportion is one of the most important aspects in the overall Grand Design
of creation.

Still another fascinating example of the Quranic style in the
presentation of scientific facts in an eye-opening manner can be found in
verse 96 : 2 which refers to the creation of man from alag (that which
clings) within the mother's womb. The successive phases in the
development of a human being from an embryonic stage to a full grown
foetus have been mentioned in sura A/-Muminun. These phases were
mentioned in the Holy Quran in the seventh century (Christian era) when
the science of embryology was not even born. Incidentally, embryology is a -
very recent discipline which has been developed over a period of not more
than 100 years. Thus, it is indeed amazing that the successive phases of
human embryologic development as referred to by Allah in the Holy Quran
have been discovered recently. Allah has asked man to ponder over His
creation and development so that mian can go to the depths of biology and
unveil the mysteries of life. Again, a mention of a whole chain of

-biological phenomena in a very abbreviated form invites man to study
medical science in all its details and at the same time appeals to his mind to
think of Allah, Creator of all creations. Thus, the very mention of such
scientific phenomena bolsters, in an elegant manner, the idea that an
understanding of Allah's Magnificence is intimately connected with the
scientific understanding of His creation. What we call creation is a kind of
Signature (ayat) of Allah. Science helps man understand this Signature.
From what has been said, it should be clear that the Quran has a particular
style of inviting attention to the craftmanship in nature and that in such
invitation, the Quran has placed its highest emphasis on the acquisition of
knowledge.

The question which disturbs the minds of the young boys and girls of
today is : why in spite of the strongest Quranic exhortations present from
the beginning (Igra Bisme Rabbika al-lazi Khalag) to the end of the Quranic
verses, about two-thirds of the Muslim Ummah remain illiterate,
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economically poor and backward in science and technology? This is indeed, a
very vital question which needs to be addressed in a very serious manner.
The answer to this may be in the fact that although we recite the Holy
Quran, many of us cannot comprehend its meaning because of lack of
knowledge. Allah Himself has proclaimed that the Holy Quran is for "a
people who think". In other places in the Quran, it has been mentioned that
only people with /Im can comprehend His Signs. Incidentally, most of the
phenomena which have been mentioned as Signs in the Holy Quran are of a
scientific and technological nature, thus it is no wonder that /lm unless
otherwise qualified stands for science. The early Muslims derived inspiration
from the Holy Quran for the acquisition of knowledge. They considered
knowledge in its entirety. And the humanities and the sciences were studied
in an integrated manner. It is the pursuit of /Im which gave the Muslims the
power and the prestige with which they ruled a vast empire for more than a
thousand years. This glory later faded away due to a number of reasons.
However, the lesson that one learns from the history of the Muslim
civilization is that knowledge in general and science and technology in
particular must be practised along with religion. In fact, according to the
Quranic mandate, science like other human activities is an integral part of
religion. While science feaches us how nature works and enables us to use
this teaching for generating products and processes for the satisfaction of our
needs, religion teaches us the values that Allah has asked us to practise so
that the value and utility aspects of life may be bilended together in a
harmonious manner.

Thus talking in terms of the modern perspectives of life, one would
need both religion and science. Science imparts material knowledge; religion
teaches us the ethics of using that knowledge. Religion invites man to
ponder over creation and the Creator, science provides the language for
understanding creation and it is the creation which acts as the Signature of
the Creator. Thus, there is no real conflict between science and religion.

Unfortunately, the modern men and women of today are neither aware of
the emphasis the Holy Quran attaches to the acquisition of knowledge nor
can they relate some of the statements in the Holy Quran to the facts of
science. This unawareness of the scientific indications in the Holy Quran is
firstly owing to the fact that many recite from the Quran but do not
understand the meaning of the verses due to their not having a good
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Xii

knowledge of Arabic; secondly most of those who know Arabic and know
the meaning of the verses cannot appreciate the scientific indications because
of not having an exposure to the rudimentary facts of science. Those who
profess to be theologians do not, when they speak to the public, dwell upon
such verses; they usually talk of the punishments in the grave and in the
hell and of the rewards in the heaven. The young folks, while listening to
them, sense that somehow or other, these preachers do not address
themselves to the burning problems of the day like, basic education,
eradication of poverty, social injustices etc., not to speak of the scientific
methods of dealing with them. Thus, the younger folks get an erroneous
idea into their heads that the culture of science and the culture of Islam do
not go hand in hand. The scientific backwardness of the Muslim countries of
the third world, and their strong dependence on imported goods even for the
satisfaction of some of the basic needs of life, lend further support to their
erroneous ideas about Islam. And yet it is the practice of science which
enabled the early Muslims to carry the torch of learning and give a lead to
the other nations. And it is science again, which if properly practised
according to the ethics of the Quran, can be used as an instrument of change
in Muslim societies.

Thus, in order to convince Muslim youth that there is no conflict
between science and the Quran and also that a deeper scientific understanding
of nature, can lead to a deeper appreciation of the Wisdom and Powers of the
Creator, it is essential that the scientific indications in the Holy Quran are
understood and explained to the uninitiated. The present volume, through the
infinite Mercy of Allah, is an attempt in this direction.

A few words about the genesis of this work would be in order. A few of
us, namely the late Mr. A.Q. Choudhury, Mr. Ferdouse Khan, Prof.
Mafizul Mannan and myself had been thinking independently of searching in
the Quran for verses of scientific significance. When our thoughts were
revealed to Mr. A.F.M. Yahya, the then Director-General of the Islamic
Foundation Bangladesh, Dhaka, he reacted almost ecstatically and acted as a
catalytic agent for bringing us together. In the meanwhile, a book entitled
Quraney Bigyan (Science in the Quran) by Dr. Md. Ghulam Muazzam was
published by the Islamic Library, Rajshahi (1966) and another book entitled,
Science in the Quran by the eminent scholar M. Akbar Ali, author of
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several volumes in Bengali on "Muslim Contribution to Science” was
published by Malik Library, Dhaka, Bangladesh (1972-76). Another oft
quoted book, The Bible, the Quran and Science (1976) by the illustrious
French physician, Maurice Bucaille also appeared. The latter has dealt with
selected verses of the Holy Quran. Also a booklet entitled The Scientific
Findings and the Holy Quran, written by M. Ferdouse Khan was published
by the Islamic Foundation Bangladesh (1974). These have dealt with selected
Quranic verses. The Book by M. Akbar Ali quoted Quranic verses having a
bearing on scientific facts and has a good reference value. But the actual
scientific explanations of the happening quoted in the verses were not given
in some places. Also the scanning of the Quranic verses for scientific
indications was not exhaustive, Thus, it was strongly felt by Islamic
Foundation that the present work would be of great interest to the members
of the Muslim Ummabh in general and to Muslim youth in particular. The
Foundation then immediately launched a project titled Science Al-Quran, the
project was subsequently approved and a committee consisting of experts
(whose names appear on the front page) from various branches of science,
was formed. The Chairmanship of this Committee fell on me, although
personally 1 did not consider myself fully competent to shoulder this
responsibility. But since this was a great opportunity for me of being
somewhat wiser about the subject from constant contacts with the learned
experts, | accepted the challenge hoping that we as a group would receive the
Mercy and Blessing of Allah in fulfilling the task. The modus operandi for
doing the work which took us a few years to complete, was as follows: The
Committee met thrice a week. We went through the verses systematically
from the beginning to the end and depending on the nature of expertise of
the committee members, verses which seemed to have a scientific bearing
were allocated to the concerned experts. They studied these verses deeply at
home and after due deliberations a draft paper highlighting the scientific
indications of a particular verse in the Quran was produced by the relevant
expert. This paper was circulated to other members who made a very critical
analysis of the draft. It happened a number of times that not only had many
drafts to be revised considerably but some involving months of work were
rejected. The members took such rejections in good grace keeping in mind
that the strength of arguments and their compatibility with other verses of
the Quran were recognised as major criteria for our deliberations.
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We must add some words of caution. The Holy Quran, coming from the
Almighty Allah, is based on Absolute Truth, as has been indicated in the
Quran. Anybody having faith in this Absolute Truth is welcome to use the
Quran as a test for our scientific principle and not vice versa. Incidentally it
may be mentioned that Maurice Bucaille in his book, The Quran, the Bible
and Science already asserted: "There is not a single verse in the Holy Quran
which is assailable from the scientific point of view". Our present work
fully supports this assertion. A question which may be posed in this
connection is: what if we come across a verse which cannot be explained
from the point of view of science? The answer to this question lies in the
fact that science, for purposes of investigation of truth, has accepted a
certain methodology. This methodology is, however, not without its
limitations. There is nevertheless, a possibility that there could be a part of
reality which transcends our biological limitations and evades the scientific
methodology employed. Thus, all truths may not be subject to the accepted
methodology of science Nevertheless, the scientists cannot leave things
open-ended and have to have a starting point and a set of methods for the
investigation of truth. However, they have to bear in mind that if a certain
verse of the Quran cannot be explained by the science of today, all they can
say is that at the present stage of our scientific knowledge, that verse cannot
be comprehended. Further advances in sciences would probably shed further
light on the verses. If we look at the progress of science we see that this
progress has indeed been phenomenal. Yet one is astonished to find that
only fifty years ago, the present-day household item transistor was not
discovered, that the electrification of the world began only a little more than
100 years ago, that 90 years ago, man did not know how to fly, that sixty
years ago, the DNA, the master-molecule of life was not known, that even
40 years ago, the first artificial satellite had not been launched, not to
speak of landing on the moon. Within the last one hundred years, man
has learnt an awful lot, but only to realise that what he has learnt is only
a tiny part of what is yet to be learnt. Thus, if any verse is not
understandable from the scientific point of view at the present moment,
there is every possibility that future advances in science could shed
better light on the verses. The delightful experience is that as man
dives deeper into the secrets of matter, and gains more and more know-
ledge, his grasp of the message of the Quran becomes clearer and clearer
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as indicated earlier. This is also borne out by the Divine declaration in
the Holy Quran that this Book is for a people who understand. The
pursuit of science i.e., of knowledge in a broad sense enhances this
understanding.

Finally, we must sound another note of caution. We do not pretend at
all that our understanding of the scientific indications in the Holy Quran has
been perfect. We have only tried to do the job with the best of our capability
which is, of course, limited. And the readers would do well to bear in mind
that the last words on any subject can hardly be spoken and that the wisdom
of Allah is infinite and inexhaustible. We can only try to do our best, with
the Blessings of Allah, to unfold only a par of His wisdom. The true
interpretation of the verses is best known to Allah Who revealed them. In
fine, we would like to record our deepest sense of gratitude to Allah for
having given us this opportunity of attempting to understand some of the
verses revealed by Him, from the scientific point of view. Our thanks are
due especially to the erstwhile Director-General of Islamic Foundation, Mr.
A. F. M. Yahya and his successors for the co-operation they have extended
to us in bringing this work to completion. We also thank the numerous
scholars with whom the members of the committee have had discussions in
order to clarify many points in our exposition. The staff of the Islamic
Foundation who have worked with us for long hours for months and years
on the present work also deserve our thanks. We would like to record our
deep sense of appreciation of the efforts of Maulana Abdul Jabbar Chakhari,
Mr. A. N. M. Abdur Rahman, Mr. M. Abdur Rob and Mr. M. Ruhul Amin
for the completion of the present work.

We conclude with a prayer which our Lord has taught us & g2 &,
"(Oh, Lord, increase me in knowledge)". We also ask for His forgiveness for
any lapse on our part which might have inadvertently eccurred in the present
task.

M. Shamsher Ali

Chairman

Committee on

Science in Al-Quran

25th December 1990 ~ Islamic Foundation Bangladesh, Dhaka
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1:1 In the name of Allah, the Most Beneficent and the Most
Merciful.

The two words al-Rahman and al-Rahim form an important part of Sura
Fatiha. These two attributes of Allah occur in the Holy Qur’an 57 and 95
times respectivelyl. It is, therefore, quite natural for an inquisitive mind to-
try to comprehend the significance of these two attributes.

Out of the innumerable gifts and blessings through which Allah
Rahmanur Rahim has manifested His ‘'Rahmat’ and vindicated the truth of
the attributes under discussion, only a few are cited below from different
fields of science :

1. Let us start with life history of man in the mother’s womb. Here, in
the womb, there is an almost closed chamber filled with a fluid. This
chamber is a novel device in which the boundless mercy of Allah is
manifested by the fact that it is well fortified to protect the immersed foetus
from external shock and invasion of harmful germs. In this ideal
environment, the foetus is nourished, developed and fashioned from a tiny
fertilized ovum to a full grown baby. The survival of the baby in the womb
without respiration furnishes yet another surprise. The mechanism of safe
delivery of a 4-8 pound baby through a narrow passage also provides another
exampie of the merciful devices of Allah.

2. It is Allah, the Merciful Who arouses immeasurable love in the hearts
of parents but for which the survival of the baby in an alien environment of
this world cannot be thought of. This sort of filial affection is also found in
all living beings.

3. On its release to earth the baby finds, readily available, the most ideal
nourishment in the milk from the mother’s breast.

4. On birth, the baby finds gratis and also in abundance an atmosphere of
air, moisture, heat and light by the gracious decree of Allah, but for which
his existence on earth would have been impossible. The air, it may be
pointed out, is a well balanced mixture of oxygen, nitrogen, moisture and
carbon dioxide in right proportions to nourish and sustain normal life. The
balanced nature of the constituents of air is also maintained almost
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2 Scientific Indications in the Holy Quran

constantly by Allah providing self regulating cycles among plants, men,
animals and micro-organisms. .

5. Besides, Allah has provided numerous protective devices in the hutan
body in the form of tenacious yet soft skin-covering with its wonderful
power of regeneration and repair and its innumerable sensory nerve endings ;
the power of blinking and the formation of tears in the eyes to remove
foreign bodies and keep the cornea moist ; hair in the nasal and ear entrances
to prevent free access of harmful foreign bodies ; eye-brows to act as
shades against glaring light ; finger and toe nails which confer firmness ; the
thumb with its special ability to grasp ; controling sphincters of urethra and
anus to prevent incontinence ; coagulating power of blood in the right
measure to prevent excessive haemorrhage, etc.

6. The function of internal organs like the heart, which pumps blood;
lungs which purifies blood by inhaling oxygen and exhaling carbon dioxide;
intestines which digest and absorb the nutrients ; the liver which mainly
detoxicates the injurious chemicals ; kidneys which filter the blood and the
brain which controls both voluntary and involuntary functions of the body
without any conscious effort of the individual concerned, is another proof of
Allah’s mercy to us.

7. Production of antibodies in the human system to fight against disease
producing germs and other harmful agents also speak of Allah’s mercy.

8. It is Allah, Rahmanur Rahim Who has very graciously made provision
for various types of nourishing food materials for mankind, in fact, for all
living beings in the form of fruits, grains, vegetables, meat, fish, etc.

9. The most important source of energy of our earth is the sun. The
electromagnetic radiations emanating from the sun include long wavelength
radio waves, infrared rays, visible light, shorter ultra-violet rays, and x-rays.
Solar wind originating from the outer atmosphere of the sun contains ions
and electrons which bombard the earth at a tremendous velocity of 900,000
miles per hour. Violent activity sometimes occurs in the regions around the
sun spots causing solar flares during which highly energetic particles, x-rays
and other radiations of the spectrum reach the earth. Cosmic rays constantly
bombarding the outer atmosphere of the earth are nuclei of atoms moving at
tremendous velocities. These mostly originate from the sun and perhaps
from supernova or explosion of a star. When cosmic rays interact with the
earth’s atmosphere, they produce x-rays, a part from these various solar
activities producing lethal x-rays and ultra-violet rays. A type of neutron
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Scientific Indications in the Holy Quran 3

stars called x-ray pulsars produce tremendous amounts of lethal x-rays. The
intensity of solar wind, cosmic rays, ultra-violet rays, and x-rays would have
proved lethal to life on earth, if Allah the Merciful did not make provision
for ingenious filtering devices in the atmosphere (ionosphere) for various
rays, and a trapping device due to the earth’s magnetic field (magnetosphere)
for electrons and ions by means of which these deadly radiations and
particles are prevented from reaching our earth.

10. Allah manifests His blessings in yet another unique creation of His,
viz. water. Its role in the existence of the biological world needs no
elucidation. The most important part that water plays in the protection of
aquatic life from freezing to death needs, perhaps, a little elaboration. It is
the only substance so far known which is denser in the liquid state at 4°C
(3.98°C to be precise) than when it solidifies to ice at 0°C. Consequently,
the solid ice sheet at or below 0°C floats on water. The ice-sheet, it may be
stated, acts as an insulator, because of which the whole of water content of
lakes, for instance, may not be frozen to solid ice even though the
temperature of air above the ice sheet remains below the freezing point for a
long period.

On the other hand, if ice were heavier than water, it would sink to the
bottom and gradually build up from there. Lakes, rivers and ponds in cold
climatic regions, and Arctic seas would be frozen as solid ice; consequently
almost all aquatic life would have frozen to death. The unique property by
which ice floats on freezing is the manifestation of the infinite mercy of
Allah Rabbul Alamin for life to thrive and prosper even in the hostile cold
climatic region.

Thus as one ponders over creation, one comes across countless examples
of Allah’s mercy and beneficence.

Reference
1. Baqi, M. F. A,, Al-Mu'Jamul Mufahras li-Alfazil Quran 1364/1944, p-307.
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1:2 Praise be to Allah, the Sustainer and the Cherisher of the
worlds.

The meaning of Rabbul Alamin is that Allah is the Sustainer and the
Cherisher of the Worlds. The plural use of the word ‘world’ refers in the
conventional sense to the plant world, animal world, human world and
material world. In order to comprehend the significance of the use of the
plural form ‘worlds’, one has to recognise that there are worlds within and
beyond our familiar world. Modern scientific knowledge enables one to
classify these worlds in terms of a length scale.

How big or how small is the unit of this scale ? In the case of the
elementary particles like proton, the unit is of the order of 10713 ¢m or less.
On the other hand, the size of the known part of the universe is about 1028
cm.* What a tremendous difference in size between the smallest and the
largest of the creation of Allah that we have known till now. Such a big
scale may be divided conveniently into four types of parts or sizes :

1. From the proton to the world of giant molecules ;

2. From giant molecules to plants and animals (i.e. from 10-5 cm to
the order of 10+5 cm);

3. Our planet earth (10% cm);

4. From our planet to the known part of the universe (i.e, 10% cm to
1028 cm).

The differentiation of the length scale in the above four parts may be
arbitrary. But these parts represent four different kinds of worlds. The
interesting thing is that matter behaves differently in different regions of
the length scale. This may become apparent as we discuss the inherent
characteristics of the different worlds:

d This figure means that twenty eight zeros should be placed after the digit-1 (one)
i.e. 10000000000000000000000000000. How large this number is can be
understood from the fact that in order to cover this distance (10*cm), light
travelling at the rate of 3x 10! cm/sec (i.e. 186,000 miles/sec) would need a total
time of more than ten billion years (1 billion = 10%).
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Scientific Indications in the Holy Quran  §

Worlds of size 1 : Let us consider the microcosmos, i.e. the world of
elementary particles, nuclei, atoms, etc. The laws of this world are not
directly perceptible to our senses; we cannot see to the constituents of this
world. For example we cannot see an atom. To understand why we cannot
see very small things, we have to comprehend what the act of observation
actually means. When we observe an object, light waves do scatter from it
and enter into our eyes. Without such scattering, things would not make
themselves appear to us. Now, if a light wave falls on an object and
completely engulfs it, then obviously light cannot be scattered from this
object. Thus, for light to scatter from any object, the size of the object must
be larger than the wavelength of the visible light incident on it. The size of
an atom is much smaller than the wavelength of visible light. So, when a
light wave falls on an atom, it covers the whole of the atom and as a result,
the light cannot be scattered. Hence the atom cannot be seen. In order to
collect information about the atom, we have to employ wavelengths smaller
than the size of the atom.

But these waves are not visible to our eyes. These are the x-rays or more
powerful gamma-rays. In compatison to the visible light waves, these small
waves are much more energetic. The investigation of atoms with these
energetic waves is beset with a problem : to have information at a certain
moment about a particle means that we must determine its position and
momentum. But when powerful radiation is employed to determine the
whereabouts of an electron, for example, (namely, where it is and what it is
doing, i.e. its position and momentum) then the quanta of this radiation
give a heavy jolt to the electron, thereby disturbing both its position and
momentum.The diffracted radiation, of course, gives some information
about a position and 2 momentum of the electron. But these are not the
position and the momentum which the electron would have had, if it were
not disturbed by the radiation quanta. Thus, there is some uncertainty in the
information about the electron at the time the radiation quanta impinge on
it. The uncertainties in the measurements of position and momentum,
however, are not unrelated. In fact, the product of these uncertainties is of
the order of h (a universal Planck’s constant). This is known as
Heisenberg’s uncertainty principle. All this demonstrates that the truth
which we obtain about the state of the electron by using powerful radiation
is only an apparent truth and not the real truth. The degree of departure of
the apparent truth from the real truth would depend on how much we have

www.pathagar.com



6 Scientific Indications in the Holy Quran

disturbed the object while observing. This points- to an important
philosophical aspect of the micro-world namely, that in such worlds, the
very act of observation is a kind of disturbance and the Measure has an
interaction with the measured, a feature hitherto unseen in the world of the
large. In fact, the micro world is guided by a different kind of mechanics
namely quantum mechanics which is quite distinct from classical mechanics
which governs the motion of matter on a big scale. Thus the laws of
motion of the small and the laws of motion of the large are dramatically
different from each other. This provides us with further support for
classifying worlds in terms of a length scale.

Worlds of size 2: Objects of these worlds are directly perceptible to our
senses—we see them. And the interesting thing is that while we see them,
we do not actuélly disturb them as we do in the world of the tiniest things.
Why we do not disturb things here in the act of observation can again be
made clear through the example of observing an ant. The size of the ant is
much larger than the wavelength of visible light. Thus light can be easily
scattered from the ant and that being so the ant can easily be seen. True,
photons (the particle of light) impinging on the ant do give a jolt but this
jolt is hardly appreciable in view of the heavy mass of the ant compared to
the mass of an electron considered earlier while discussing the behaviour of
the micro-world. Since the act of observation does not bring about any
appreciable change in the position and momentum of the objects observed,
the observer in these worlds does not influence events here, the measurer
does not disturb the measured. Also, classical mechanics seems to be
perfectly suitable for describing kinematic behaviour in these worlds.

Worlds of size 3 : The planet earth has been given a unique position in
the classification of worlds on the basis of a length-scale. This is because
the lives and environments of many an organism including man, the
vicegerent of Allah have been conditioned by Allah through the atmosphere,
gravitational field and the motion of the earth , etc. The rotation of the earth
on its axis and around the sun provides a standard of time. The circumference
of the earth, appropriately subdivided into smaller sections, provides us with
a standard of length. The gravitational pull of the earth is a vital
phenomenon for all life existing on its surface. The interaction between the
ha d air systems of the earth determines the delicate ecological

wr of the existence of all life-forms on the planet earth. This
Ips us understand, to some extent, the magnitude of the
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vastness of the universe in relation to its own size. Thus, considered from
many points of view, the planet earth occupies a sufficiently privileged
position so as to be called a world by itself. The motion of the planet is
regulated by classical mechanics and is a predictible one.

Worlds of size 4 : Here we are far out into space and are dealing, on
most occasions, with large distances and large masses. Although the laws
and concepts of Newtonian physics are used in the motion of such masses,
both the special and the general theory of relativity are involved for an
accurate description of the motion. Because of the large distances involved,
the information about the macro cosmos is usually obtained with the help
of radio signals. Since the range of size 4 is very very large, a large number
of worlds can be accommodated within this range. In fact, it is quite likely
that such worlds (living and non-living ) with all their wonderful varieties
may exist elsewhere in the universe in a form identical with or presumably
different from our own.

The earth is a planet to the star, the sun. The sun is a star belonging to
the galaxy, the Milky Way, which contains about 100 billion stars. And
about 100 million galaxies have, so far, been detected in the universe. Stars,
with properties regarding mass, surface temperature, luminosity, present and
future age in the stable condition (on the main sequence), etc. which are
comparable to those of the sun, most probably have planets revolving
around them, with earth like characteristics. About a quarter of the stars of
the Milky Way galaxy have such properties. Making allowance for binary
and multiple stars, it is estimated that there are about 20 billion such stars
in our galaxy alone.

Considering the identified 100 million galaxies and making allowance for
all sorts of handicaps, it is undoubtedly a very cautious estimate that there
are at least 1 billion stars with planets having life on them1.

Life chemistry on the earth depends on the production of complex carbon
compounds and the presence of liquid water as solvent. In other habitable
planets of other stars, life chemistry may be identical with that on the earth,
or may be different. For example. silicon may replace carbon as the basic
bio-chemical element, liquid ammonia may play the role of solvent, etc.

The present estimate is that each star like the sun with life-time some
billions of years in the stable condition (on the main sequence) possesses at
least one planet on which life has developed. Upto 1978, forty different
kinds of complex molecules including some organic molecules like
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formaldehyde, cellulose, etc. have been detected in the inter steller medium.
This is a powerful indicator that life may have also evolved somewhere else
in the universe.

The above discussions on the different types of worlds point to the fact
that if Allah had declared Himself as the Sustainer of the universe and not as
the Sustainer of the worlds, these all the fine intricacies and characteristics
of the different worlds would not appear to be so meaningful. In fact, the
different worlds that we have charcterised so far in terms of a length scale
which is the only basic thing we have been able to measure so far, are
different in all aspects. Each type of world has its own structure, its own
probing techniques, its own mechanics. And it is Allah alone Who has all
the information about all the worlds.

Apart from the material worlds and their classification discussed above,
one may also wonder about the spiritual world. However, with all the tools
and techniques of modern scientific methodology at our disposal, the
spiritual world does not lend itself to an analysis in the same sense that
living or non-living matter does. It could very well be that the present
scientific methodology accepted so far for the study of matter is quite
inadequate to probe into the mysteries of the spiritual world. It is for this
reason that we have not been able to dwell on the spiritual world which is
best perceived through personal experiences.

Sustenance of the worlds: So far we have discussed only the structures
of the different worlds; now let us talk of their sustenance. Whether a
world is small or big, Allah has made wonderful arrangements for the
sustenance of all the inhabitants of that world. In this connection, let us
consider the world of the small. A large number of micro-organisms
surround our life and environment and without many of these, our existence
would be endangered. Some of the micro organisms, e.g. virus, bacteria,
microscopic fungi, etc. are so small that they cannot be seen by the naked
eye unless aided by a powerful microscope. These organisms can be placed
in a world which lies between the first and the second scales mentioned in
the beginning of our discussion. The organisms are varied in nature and their
mechanisms of food collection are so very novel. Some collect food from
the soil, some collect from the plant body and still some others collect from
animal bodies. And they all store their food. It is not only that Allah has
made provision for the food of these micro-organisms but that through these
organisms, arrangement has been made for the sustenance of plants and
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h'igher animals. These micro-organisms are like soldiers - Allah has given
them the power to fight and also to proliferate. If this proliferation becomes
considerable and poses a threat to any life, then Allah has also arranged for a
biological control to combat the imbalance in the number of these micro-
organisms for purposes of maintaining an ecological balance in nature. If we
now leave the micro world and look at the inhabitants of a comparatively
bigger world, e.g. insects, birds and beasts, higher plants and human beings,
then also the stupendous varieties existing in these higher forms of life
simply captivate our eyes. Each life form has its own food, its own
communication signal, its own housing pattern, and its own reproduction
mechanism. But the wonderful thing to note is that Allah has left none
without food, none without shelter, none without a defence mechanism.
Whether they inhabit a small or a large world, they have a means of
sustenance and Allah is their Sustainer. .

However, if by Rabbul Alamin, we mean that Allah is the Sustainer of
the living worlds, then the story remains incomplete. By the sustenance of
the world is actually meant both the living and inanimate worlds. We are
familiar with the sustenance of the living worlds but the sustenance of
inanimate objects may sound somewhat strange. The fact of the matter is
that without the sustenance of inert matter, the sustenance of living matter
would simply not have been possible. Allah has arranged for the stability of
the basic elements needed for the existence of life. This stability has been
arranged through the governance of matter. If atoms were not stable, the
solar systems would not be stable. In order to ensure the stability of matter
Allah has introduced four forces namely, nuclear force, weak nuclear force,
electro magnetic force and gravitational force. The first three are operative in
the range of sizes I and 2 mentioned earlier while the fourth one although
universal works mainly between large bodies,i. e. between bodies of sizes 2,
3 and 4. It is quite interesting to note that just as big solar systems
consisting of a sun and its planets exist, similarly a tiny solar system also
exists in the atom consisting of the nucleus and the electrons whirling round
it in specified orbits. The big solar system is controlled by an attractive
gravitational inverse square force, i. e. a force proportional to the inverse of
the square of the distance between the two bodies. The tiny solar system is
governed by an attractive electro magnetic force namely the Coulomb force,
again an inverse square force. The two worlds are so vastly different in scale,
the forces governing them are so vastly different in strength (in fact the
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gravitational force is about 10+38 (imes weaker than the electromagnetic
force). Yet the distance dependence of the forces remains the same. What a
superb organisation of matter in which it can be shown that the minutest of
details mattered the most ! Even if matter passes from one state to another
or if matter is converted into energy or vice versa, the mode of conversion is
so fashioned that it preserves an ecological balance of nature conducive to all
forms of lives and their environment, as are known till today.

Interestingly enough, newer and newer worlds of both living and non-
living types are being revealed with the progress of modern science. It is
significant to find that more than 1400 years ago, Allah had hinted, in the
Quranic revelation, at all such worlds through the plural use of the word
“world™’ .

In conclusion, it can be said that the various types of worlds of inanimate
and living matter which we have discussed so far are indeed governed and
sustained by Allah through the operation of a magnificent set of rules.
Indeed, Allah is the Sustainer and Cherisher of the worlds.

Reference
1. Barnard Lovell, In the Centre of Immensities 1971, Hutchinson , London.
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2:3 Who (those who fear Allah) believe in the unseen, are
steadfast in prayer, and spend out of what We have
provided for them.

Faith in the Unseen: In this Surah, Allah Rabbul Alamin tells us of
the great importance of believing in the ‘Unseen’. Believing in the Unseen
is a very important requirement next to Tagwa for receiving guidance from
Him.

Is such a faith illogical from the scientific point of view? Quite the
contrary in fact. Sir Arthur Eddington!, in his famous Cambridge lectures,
shows that all the fundamental laws and constants of physics are deduced
unambiguously from a priori consideration. These laws are very successful
in explaining the objective world. So he concludes, “In the age of reason,
faith yet remains supreme., for reason is one the articles of faith.”

A few illustrations would make this point more clear. Quantum physics
starts with the assumption of a strange particle called photon which carries
light energy. This particle does not have any dimension or charge. It does
not have any property found on any physical object. Its rest mass is zero and
moving mass is indeterminate. The branch of science that this assumption
has given birth to is considered to be one of the greatest achievements of the
human intellect.

De Broglie assumed that all microscopic particies can be associated with a
wave when in motion. The is known as a matter wave. Since this is a
complex wave, it does not have any physical parallelism and it is purely
abstract in nature. A wave is completely determined by measuring any two
of the three parameters, namely, wave length, frequency and velocity. It is
possible to measure all these parameters for the well-known electro-
magnetic and mechanical waves. But for the matter wave, frequency and
wave velocity can never be determined by any instrument. The matter wave
is a mathematical artifice and its precise determination is inaccessible to
observation. Yet believing this matter wave solves complicated problems in
atomjc and nuclear physics. Thus the matter wave is a an article of faith in
modern physics.
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It is a faith that a moving particle behaves like a wave, and wave
mechanics is based on this faith. Heisenberg’s uncertainty principle states
that the position and momentum of a particle cannot be accurately measured
simultaneously and the product of the uncertainties in these measurements
cannot be below a certain minimum. The existence of this lowest limit was
initially an article of faith to the effect that the smallest unit of action
exists. This faith was verified experimentally and the smallest unit was
found to be h=6.63x10"34 joule-sec. known as Planck’s constant.*

In the theory of relativity it has been possible to combine the effects
dependent on time with space. But the theory in itself is priori one.
Scientists and mathematicians have not yet been able to remove subjective
effects of generic characteristics common to all observers. The theory of
relativity again is another magnificent triumph of human intellectual
endeavour.

The role of faith is also discernible in the pronouncement of Einstein, the
greatest scientist of modern age, in respect of the “Unified Field Theory’.
This great scientist spent the last 30 years of his life in search of a wider
law covering both gravitation and electromagnetic fields. He firmly stuck to
his faith to the last day of his life that such a law exists. Scientists
including Prof. Abdus Salam have still been working on it with partial
success. The researches of Salam have been concerned with finding a Grand
Unification Theory (GUT) of interactions namely the gravitational
interaction, the electromagnetic interaction, the weak nuclear force
and the strong nuclear force. Why should one attempt to unite these
apparently disjointed interactions ? After all there is no difficulty in our
understanding of nature even without the unification of these forces. The
desire of the physicists to unite these forces into a single one emanated from
a faith, namely, that these forces are different manifestations of one and the
same entity. Salam’s efforts and success in unifying the electromagnetic
and the weak nuclear forces were understandably spurred by the spirit
of verses 3 and 4 of Surah 67 (Al-Mulk) which led him to acquire an
overriding faith in the order and harmony of creation. Thus pattern-seeking2
in laws, itself implies faith in the grand scheme of Allah’s Creation. In fact,
there are hosts of other such matters in the scientific domain that are based
on ‘Faith’.

*  This constant multiplied by the frequency gives the minimum energy associated

with each quantum of light called a photon.
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All these discussions from the point of view of modern science, point to
the role of faith in man’s progress in knowledge. So faith as demanded by
Allah in the ‘Unseen’ is not illogical. For the Unseen is beyond our
comprehension due to our generic limitations. What has been said here
emphasises the fact that faith in the Unseen may not be inconsistent with
the correct undertstanding of the materialistic world.

References
1. The Philosophy of the Physical Science, The University of Michigan Press, 1958.
2. The Structure of Scientific Revolutions, Encyclopaedia of Unified Science. The
Universily of Chicago Press, 1974.
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2:19 Or (another similitude) is that of a rain-laden cloud from
the sky ; in it are ““darknesses’’, thunder and lightning.
They press their fingers in their ears to keep out the
stunning thunderclap, the while they are in terror of death.
But Allah encompasses the disbelievers.

A cloud is a mass of condensed water vapour in the form of tiny drops or
particles of water that floats in the air. Rain-clouds which are associated
with thunder are known as “cumulo nimbus”, also called thunder-heads;
these are tremendous mountain-like cloud masses covering 10 to 100 square
miles and reaching great vertical height with the top at 30,000 to 40,000 ft.
They can begin from near the surface of the earth to above 6,500 ft.

The base of cumulo-nimbus is dark because of its great depth which may
extend upto 30,000 to 40,000 ft. The solar rays while penetrating it are
reflected away by the water and ice particles comprising the cloud and
ultimately little light can get through to reach the surface of the earth, and
the cloud when seen from below looks dark. The darkness within the cloud-
mass is, therefore, not uniform; near the top of the cloud the darkness is
very thin and as one proceeds towards the bottom the darkness gradually
deepens. Thus we find that within the cloud there are layers of varying
degrees of darkness.

Another phenomenon occurring inside the rain-cloud is the accumulation
of electric charges. Reliable data on charge-carrying particles and their
motion within the cloud are not fully available. A variety of explanations
for the origin and nature of the charged regions have been proposed, most of
which are based on the idea that the electrification is caused by the falling of
precipitation particles electrified within the cloud by such processes as ion
capture, contact electrification, freezing and drop break up!. Alternatively, it
is suggested that the transport of charged cloud particles by updrifts and
down drifts produces the regions of changes in the cloud. According to
another explanation2 when the cloud particles and raindrops carried by strong
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updrifts of air reach the freezing temperature region of the cloud, the water
droplets freeze into ice-pellets ; while freezing they burst and throw off tiny
splinters of ice. These ice-splinters carry away a positive charge and leave
behind a negative change. The positively charged ice-splinters, being much
lighter, are carried to the top of the cloud by the strong upcurrent of air. The
heavier ice-pellets with negative charge remain at the lower level of the
cloud thus completing the charge separation within a cloud. When the build-
up of electric charges becomes so great that the intervening air can no longer
insulate them, an enormous spark then discharges itself across the positive
and the negative areas. The voltage between the two oppositely charged, or
between one of them and the earth may grow upto about 1000 million
volts. The spark may occur entirely inside one cloud, or it may leap from a
cloud to another, or from the cloud to the earth. These sparks are
characterized by dazzling flashes of light. Lightning is nothing but such a
luminous discharge in the atmosphere.

The massive surge of electric charges in the lightning channel causes
tremendous heating (10,000°C) ; sudden expansion of the air takes place and
sends out sound waves producing a loud explosive resounding noise, which
we hear as the thunder.

Thus we find that in the rain-clouds there are (i) layers of darkness and (ii)
accumulation of electric charges which produce simultaneously (a) luminous
sparks called lightning and (b) terrible explosive sound we call thunder.

The above explanations of the formation of clouds and the causes of
thunder and lightning, as supported by the investigation of modern
atmospheric science, do clearly illustrate the meaning of the above
mentioned ayat wherein darkness, thunder and lightning have been
beautifully interwoven into each other.

References
1. Encyclopaedia of Science and Technology, McGraw Hill, 1977, p. 688.
2. World Book Encyclopaedia, Vol. 7, 1966. p. 432.

www.pathagar.com



2L LSBT ﬂ,ﬂ{é(x’bd&s G 3
GBS § il et R S5 K

4 I’
O)'“\N
2:20 The lightning all but snatches away their sight every time
the light flashes forth for them they walk therein, and
when it darkens against them they stand still. If Allah
willed He could destroy their hearing and their sight. For
Allah has power over all things.

Human vision is sensitive to light commonly known as the visible
spectrum which ranges from 3800 A 10 7200 A in wavelength (1 A=1
Angstrom:lO‘8 cm.). The response of the eye to light is determined by
pigments in two cells of the retina called rhodopsin (rod) and idopsin (cone).
Rods and cones are light reception cells. Light falling on these produces an
impulse due 1o photochemical reaction. Rods are adapted to night vision and
operate at dim light. Cones function in bright light and are responsible for
colour perception. There are animals having only day-time or only night-
time visions. Man is fortunate in having both day-time and night-time
vision by the activities of cones and rods. Several cells in the retina code and
transmit the signal produced by the rods and cones to the brain where a
visual image is produced.

In front of the crystalline lens of the eye is the iris at the centre of which
there is a circular opening called pupil. The function of the iris is to regulate
automatically the opening in the pupil, like diaphram in the camera,
according to the intensity of light. The diameter of the pupil is dilated at
low intensity and contracted at moderate intensity. The study of visual
sensitivity with intensity of light shows that cones and rods become
insensitive at very intense light. Lightning produces a very intense light all
on a sudden and human vision is temporarily blurred owing to non-response
from rods and cones.
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2:22 Who has made for you the earth as a bed, and the heavens
your canopy ; and sent down rain from the sky ; and brought
forth therewith sustenance for you from fruits ; then set not
rivals unto Allah when you know.

Who has made for you earth as a bed : We find the surface of the
earth flat, and because of this flatness we can comfortably lie down on it and
rest. The same idea has been expressed in verse 20:53 (Sura Taha) and in
verse 43:10 (Sura Zukhruf): “Who has made for you the earth as a spread out
carpet ( 2+ )”’. These verses imply that the earth is flat and thus they
appear to be inconsistent with the scientific fact that the earth is round. It is
possible to resolve this apparent contradiction by recourse to the following
explanation.

We know that the larger a sphere, the less is the curvature of its surface.
The earth is an enormous sphere with a radius of about 6400 km. (about
4,000 miles) and in our daily life we deal with only a small portion of its
surface ; this portion may be taken as flat for all practical purposes. The
extent of curvature entailed in this portion is imperceptible; even a long
distance of one mile on the surface of the earth will subtend (contain) at the
centre of the earth an exceedingly small angle less than one-seventieth of a
degree.

In this context it may be stated here that, mathematically a plane surface
may be defined as the surface of a sphere whose radius tends to infinity.

And the heavens your canopy : In this ayat Allah Rabbul Alamin tells
us that the atmosphere which is commonly known as the sky acts as a
protective and beneficial covering over man’s head. There are several layers
in the atmosphere containing a mixture of some gases and an ionised layer
enveloping the earth.

The first layer is called troposphere and this extends upto 8-16 km. (5-10
miles) above the earth’s surface. This layer contains nitrogen and oxygen
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molecules in the proportion of about 4:1 by volume, water vapour,
carbondioxide (CO2), traces of other gases and dust. The water vapour and a
little amount of CO3 act as a blanket to conserve the surface heat at night
like the glass roof of a green house. This layer prevents long wavelength
reradiated by the earth at night to pass through. This is known as the green
house effect.

The next layer in the atmosphere, which extends about 70 km. (44 miles)
above the troposphere, is called the stratosphere. In this there is a layer of
ozone molecules (03). This ozone layer about 30 km (19 miles) above the
earth protects all living beings from harmful ultra-violet and x-rays coming
from the sun.

There is a special ionised layer of gases called ionosphere extending about
320 km (200 miles) above the stratosphere. This ionosphere helps us in
long distance radio communication by reflecting short radio waves.

Above the atmosphere scientists have recently discovered a magnetosphere
which acts.as a protective magnetic shielding. Electrons and protons emitted
from the sun are trapped in this layer. Without this magnetic shielding the
background radiation on our planet would have been several times higher
killing all life forms as we knaw them today. Matters in the form of
electrons and protons stream away from the corona having temperature
20000000 K. Temperature of the solar wind, as it reaches the outer
atmosphere, is about 100,000 degrees Kelvin. The magnetosphere thus
protects us from the high temperature of these particles and also from their
harmful radiation effect. The limits of the magnetosphere are about 64,000
km (40,000 miles) towards the sun and they extend outward at least 6x106
km (4 milion miles) from the earth’s surface opposite the sun.} )

All these details discussed about the sky and outer atmosphere have come
to our knowledge only during this century. These protective and beneficial
processes as found in nature speak of Allah’s Infinite Mercy for His
creation. Without these man could not have survived on-earth. Are all these
accidental or do these speak of Allah the Most Benevolent and Merciful?

And sent down rain from the sky; and brought forth therewith
sustenance for you from fruits. Water is one of the most basic
requirements for all plants in their nourishment, growth, reproductioh, and,
in fact, for their very existence. All metabolic reactions within the plant cell
occur in a watery medium, and it is through this agency that the various
mineral nutrients are drawn from the soil, and the prepared food substances
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are transported to the different organs of the plant. In order to fully
appreciate the significance of this part of the verse, it is important to
understand the water cycles in nature, and the vital role of water in plant cell
activities which ultimately lead to the production of plant food substances
referred to in the verse as ‘fruits’ for man’s sustenance.

The process that culminates in the yield of mature fruits passes through
certain interesting phases. A part of rain water falling on the earth percolates
into the soil to unite with thg vast accumulation of underground water.
Most of the plants we see around have an intricate plumbing system which
has its beginning in the roots where water, along with the minerals such as
iron, calcium, phosphorus, potassium and many other essential elements,
is absorbed from the soil by a process known as osmosis through root hairs.
The absorbed water and minerals ascend through a complex network of
narrow tubes which carry this sap to all parts of the plant. The excess water
in plants is ultimately transpired from the aerial parts through microscopic
openings into the surrounding air. The water molecules absorbed by plants
from the soil are partly utilized in producing sugar by a process that no one
has yet been able to reproduce in the laboratory. In this ingenious process
called photosynthesis, molecules of sugar with stored potential energy are
synthesized, and are commonly met with in this form in stems (e.g.
sugarcane), roots (e.g. sugar beets), bulbs (e.g. onions) or seeds (e.g. peas
and maize). Sugar in its turn gives rise to starch molecule for storage. Both
these substances are acted upon by the various plant enzymes yielding an
infinite variety of chemical compounds. Plants also synthesize fats and
scores of other products using the same energy source, sugar and are
transported to fruits for storage.

The synthesis, in plants, of a completely different form of food, protein,
is also partly dependent on rain water. During rain, the lightning causes
some of the atmospheric nitrogen to react with oxygen, and the resultant
oxides of nitrogen are washed down by the rain to the soil in the form of
nitrous and nitric acids which react with the soil minerals to be converted
into nitrites and nitrates, the last process being also partly aided by the soil
micro-organisms. It may be mentioned that a species of bacterium is also
capable of fixing atmospheric nitrogen in the roots of leguminous plants
(e.g. pulses) and later enriching the soil with nitrogenous nutrients. The
plants quickly absorb these nitrogenous materials along with water to build
up new amino acids which are precursors of plant proteins. Incidentally all
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proteins are synthesized out of the various combinations of twenty or so
different kinds of amino acids. It is interesting to note that animals cannot
synthesize proteins directly from the simple inorganic nitrogen compounds
but depend on plants for their protein build up.

Botanically speaking, a 'fruit' is essentially a fertilized ovary of the
flower, and the general definition of the term includes all cereals and edible
pods of pulses. According to the nature of stored food and its nutritive value,
fruits can be categorized into those that are rich in carbohydrates like the
cereals and dates, proteinaceous like ground nuts and other pulses and those
which are predominantly fatty like the African oil palm. Certain fruits, in
addition to these three classes of food, also contain some minerals and
vitamins which are so essential for the healthy growth and development of
our bodies.

It hardly needs mention that Allah the Merciful so graciously tries to draw
the attention of mankind by pointing out to them in these two brief lines
the ingenious devices. He has created the atmosphere and the soil for
providing him with sustenance in the form of one of the most important
foods namely, the various types of luscious fruits having pleasing colours,
appetizing flavour, soothing taste and texture.

Should not man be grateful to Him !
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2:24 But if you cannot, and surely you cannot, so fear that fire
whose fuel will be men and stones which is prepared for the
disbelievers.

(Hell) fire whose fuel will be men and stones

Fuel is a substance which is used for producing heat energy either by
means of release of chemical energy by combustion or nuclear energy by
nuclear fission or fusion. Stones that are known to us are not: only non-
combustible, in some cases these may be used to quell down combustion.
Stones that are to be used as fuel, therefore, must be of a type that, when
disintegrated at high temperature, release constituent elements. The released
element or elements should then undergo exothermic chemical reactions
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with environmental substances and would thus maintain the temperature
of the furnace. To make the matter clear we may consider a very simple
stone called calcite (i. e. marble or limestone) which is mostly the natural
form of calcium carbonate. It decomposes at about 550° C. into calcium
oxide and carbon dioxide when heated freely. The calcium oxide melts at
2570° C and it can be made to boil in the electric furnace at a still
higher temperature. For its decomposition into elemental calcium and
oxygen it would require even higher temperature. The released calcium
would reunite with oxygen at lower temperature or unite with other
environmental substances producing heat energy and thus would maintain or
enhance the temperature of the environment. Limestone or marble is a very
simple example of stone. There are stones of much more complicated
composition and structure which may require much higher temperature for
decomposition into its constituent elements than that required for marble
acting as fuel. Thus, it is obvious that the name of stone is mentioned in
the above verse as a fuel for hell to make the rejectors of faith conscious of
the extremely high temperature of the fire of hell created for their
punishment. Similarly the human bodies will also burn and act as fuel at
that high temperature.

o0 A B B A S A, O3 Sl e
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2:28 How can you reject the faith in Allah ? Seeing that you
were without life, And He gave you life ; then will He
cause you to die, and will again bring you to life ; and again
to Him will you return.

For understanding this verse an explanation of the creation of the first
human life and the mechanism of procreation inherent therein is needed.
Some scientists believe that human beings appeared on earth through a
process of evolution from the simplest unicellular organism like amoeba.
The interpretation of this verse can be sought in the explanation of the
appearance of the first life on earth from atoms and molecules. The most
convenient definition of life as molecular biologists believe is perhaps at a
stage where something evolves that is capable of using itself for building
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similar structures. At the molecular level as we know today, life begins by
the combined chemical activities of a very complex molecule called
deoxyribnucleic acid (DNA) and an enzyme (a protein). DNA is the master
code or blue print for life ; it controls and generates the process of
replication. The enzyme acts as the catalyst. Thus, if one can explain the
creation of DNA and the enzyme helping its chemical activities, one
explains the origin of life.

Another explanation of this verse lies in the fact that human beings
before their birth have no physical existence. The earliest existence
of a man is the fertilized ovum containing DNA from both the parents. The
ovum and sperm of parents are composed of atoms and molecules obtained
from nutrition. Now all food is obtained from vegetable and animal
kingdom. All the ingredients of food such as protein, fat, carbohydrate and
vitamins are organic compounds which are derived from the inorganic
elements and molecules present in the earth and its environment. The
mechanism for the conversion of elemental carbon, nitrogen, hydrogen,
oxygen, sulphur, iron, manganese, cobalt, etc. into qrganic or
organometalic molecular form by plants for use by animals is a complicated
process and it is a manifestation of Divine mercy. Thus the atoms and
molecules constituting a human being are scattered on earth as some
inorganic elements which aré processed into organic forms by the plants.
Ovum and sperm are produced from food consumed by parents in turn and
the foetus develops into a full grown baby through nutrition received by the
mother. So the statement in the Quran that all men were without life before
birth is true.

Some scientists think that once DNA is there, the process of life is
automatic. But is it possible for the development of DNA automatically
from nature as some believe? The structure of the DNA molecule is highly
complex but most organised. According to the second law of thermo-
dynamics for any uncontrolled process disorderliness increases. There is an
increase in orderliness only when there is a purposeful planning behind. So
the emergence of DNA in the form as we know it today has been possible
only by Allah's mercy. The so called test tube baby is nothing but the
outcome of fertilization in a test tube of ripe ovum obtained from the
mother with the sperm from the father in a test tube. Such fertilization
outside a mother's womb also occurs in marine creatures as a natural
phenomenon. If the fertilized human egg is successfully implanted in the
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mother's womb, then pregnancy may be successful. So life in a test tube
baby is not created by scientists.

The scientific explanation for the emergence of the first speck of life on
earth fits with the various verses in the Quran. However there are
many questions that these scientific theories cannot explain. It is
true that the ultimate constituents of both animate and inanimate objects
are atoms and molecules. But it is not possible to explain how combination
of atoms in a living being bring about life. Human life is not merely a
bundle of chemicals. All the atoms and molecules as found in man by
scientists being put together in a jar do not make life. We do not know
where the spark of life comes from. Human being is a combination of
matter and consciousness. Science can explain only the material aspect of
life. This is the limitation in the present methodology of science which
explains everything from materialistic point of view. Human life is not
fully defined without incorporating the human qualities like consciousness,
conscience, love, affection and emotion. Science cannot explain these
cardinal qualities in life. .

So it is not difficult to believe that man had no existence before
fertilization, but was mere lifeless inorganic atoms and molecules. Similarly
when man dies, his body is again reduced to elements, whether the body is
burnt by fire, or desintegrated by microbes in the grave or devoured by wild
animals and birds or fishes. The same elemental materials may again be
recycled to produce other animals and man.
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2:29 It is He Who has created for you all things that are on the
earth. Then He directed Himself to the heaven, and gave
order and perfection to the seven heavens. And He is
Knower of all things.

The first part of this verse which is of great significance to mankind in
general and Muslims in particular has a number of important implications.
Firstly, this verse implies the supremacy and special role of man for whom
all things on earth have been created by Allah. Secondly, since Allah has
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stated in this verse that all things on earth have been created for man, it is
indeed obvious that none of these things are useless, i.e. without any benefit
for man. Thirdly, since Allah and Allah alone has created all things on earth
for man, each of these things should be utilised by man with profound
gratefﬁlness to Him. For such utilization, man must gain systematic
knowledge about them and acquire the necessary scientific and technological
know-how.

The verse accords a special status to man who has been designated
elsewhere in the Quran as the vicegerent of Allah. If man has to act as the
vicegerent of Allah, he must have all things at his service. His physical,
intellectual and spiritual satisfaction must be achieved through the proper
use of these things which comprise living and non-living matter with a host
of varieties, i.e. with different hues and colours, taste and textures, forms
and figures.

The verse clearly indicates that every thing on eartn has utility for man.
Incidentally the modern ecologists are making us bel.eve in the usefulness
of all that exists around us so that we can live in harmony with the
symphonies of nature. That everything existing on earth has some benefit
for man is now being increasingly realised and appreciated by all. This
meaning of the verse receives additional support from some later verses in
the Holy Quran wherein Allah declares clearly that nothing has been created
for nathing (3 : 191). We shall have occasion later to cite a large number of
examples in our understanding of this declaration. For the moment,
however, it suffices to add that although many of the species of insects,
birds, lizards, mammals snakes, etc, may seem useless and some of them
even harmful, with the increasing knowledge of science and technology we
are gradually finding out the utility of many of them. Our present
knowledge is too inadequate to understand the usefulness of all organisms,
large and small.

The present verse should act as an eye opener for the Muslim ummah who
_possess natural resources of various kinds but not the technology to fully
exploit them. If Muslims carry on scientific research on the various mate-
rials scattered around them then all things on earth which Allah has created
for man are bound to assure them a happy, prosperous and grateful existence
and make them feel the vicegerency of Allah. The verse thus makes the
pursuit of science and technology imperative for a Muslim in order that he
can derive the fullest benefit out of what Allah has created for man.
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Then He directed Himself to heaven and gave order and
perfection to the seven heavens : In this part of the verse it is stated
that Allah directed His attention to the creation of the sky. Previously
it was supposed that the sky is a solid dome hung over the earth and in
this dome are fixed the sun, moon, stars, planets and other celestial
bodies. But this early picture of the solid dome has not been scientifically
substantiated. The celestial bodies are not fixed in any dome but are whirling
in space (21 : 33 ; 36 : 40). So creation of the sky here means creation
of the celestial sphere with all the celestial bodies contained in it, i.e. the
universe.

Astronomers have found it convenient to divide space into seven
encompassing regionsl. These are :

First region contains the sun and terrestrial planets, Mercury, Venus and
Earth. The radius of this spherical region is 8 light minutes.

Second region contains the solar system, including the outer planets,
Mars, Jupiter, Asteroids, Saturn, Uranus, Neptune and Pluto. The radius of
this spherical region is 5 light hours.

Third region contains some 20 near neighbours of the sun. The radius of
this spherical region is 20 light years.

Fourth region contains the Milky Way galaxy. Previously it was thought
to be the entire universe. But about 100 million such galaxies have been
detected. Our Milky Way galaxy is a gravitationally bound rotating
congregation of about 100 billion stars. The radius of this spherical region
is 50,000 light years.

Fifth region contains some 20 loosely bound cluster of neighbouring
galaxies. This is known as local group of galaxies. The radius of this
spherical region is 2 million light years.

Sixth region contains cluster of local group of galaxies. This is known
as the local super-cluster. It is the largest of celestial formations.
Enormous volumes of relatively empty space have been found
between super-clusters. The radius of this spherical region is 75 million
light years.

Seventh region is the limit of the known universe. It contains all super-
clusters of galaxies. It also contains quasars, the most curious of all the
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celestial bodies, spread out in all directions at great distances detected upto
20 billion light years and beyond.

Number seven seems to be mysteriously connected with the universe.
There are seven categories of celestial objects. These are: (1) stars (2)
planets, (3) satellites, (4) comets, (5) nebulae, (6) galaxies, (7) quasars.
There are seven types of stars. These are (1) brown dwarf stars, (2) main
sequence stars, (3) red-giant stars, (4) pulsating stars, (5) white dwarf stars
(6) neutron stars and (7) black holes.

The universe is not uniformly dense, as is required in continuous
creation theory.2 It is seen that density of the first region containing the
Sun, Mercury, Venus and the Earth is about 1. 4 gm per cc; whereas the
density of the 4th layer containing neutron stars, and black-holes is more
than 1014 gm per cc. Thus the regions have some distinctive features in
densities.

Dr. Maurice Bucaille3 has explained seven heavens by stating, "number
seven means no more than plurality ; there are therefore, many heavens and
earths. Earths, such as our own, may be found in the Universe -- a fact
which has not yet been verified by man in our time."

Sheikh Muhammad Abduh4, the Egyptian scholar, has sought aid
from the general law of gravitation in his explanation of the heaven
and its wonderful structure. He said, "heaven is what is above you
overhead. You would imagine, on hearing the word heaven, the universe
above your head in which exist the sun, the moon and all planets running
in their courses and moving in their orbits. This is the heaven, which
Allah has built i.e. raised up and He made every planet in it as a brick so to
speak, from the structure of a roof, a dome, or a wall surrounding you,
and He tied them up each to its neighbour or neighbours--by the tie
of the general gravity, exactly, as the different parts of any specific building
are tied together by means of the material placed before them to hold them
fast together."

Some commentators have interpreted number 'seven’ as 'many’. In that
case the verse means "He fashioned many heavens (or skies)." It has beer
observed inter alia in verse 1 : 2 that most probably there are many other
worlds, like our own earth, in the universe. Each such world has a sky over
it. So there are many skies. The sky of any other world (i.e. planets with
living organisms on them), of some other star of our galaxy, the Milky
Way, may contain the same stars as we see. But as the perspective will be
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different, constellations will be different. Hence the sky of such world will
look different.

Allah has made all the skies complete with celestial bodies, stars, planets,
satellites, comet, nebulae, galaxies and quasars, within a comprehensive
grand design.

The origin of the celestial bodies, as we understand has been explained in
Appendix 1.
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2:57 And We caused the white clouds to overshadow you and
sent down on you manna and quails (saying) : Eat of the good
things wherewith We have provided you -- they wronged
Us not, but they did wrong themselves.

Manna and Salwa : References to manna and salwa occur in the Holy
Quran three times (2 : 57; 7 : 160; 20 : 80-81). In every case the words
Wi or Wy are significant and imply that these substances were

providentially supplied to the Israelites to sustain them during their long
sojourn in the barren desert under the guidance of prophet Musa (a.s.).
Further in these verses, the Israelites have been commanded to eat
these good things that have been provided to them. But no further details as
to the sources of these two kinds of nourishment are given in the
Holy Quran. The following discussion is an attempt to identify these two
items of food.

Manna : The word manna is apparently derived from the Hebrew
word, man-hul or the Arabic man-hua (meaning ‘what is this?’),
which the Israelites presumably must have said to themselves when
they first saw the substance on the ground unexpectedly. The word
manna subsequently came to have a symbolic significance for any food
produced apparently miraculously at the time of scarcity on the barren
deserts. Different kinds of substances under this name have been
known from the ancient times particularly in the eastern Mediterranean
countries where they are still regularly used in the preparation of sweets or
as laxatives. The name, in the present day, is applied to any of the
following items.:

a) the entire organism like edible alga or lichien, the latter being
an asscciation of an alga and a fungus in synthesis and in mutual
benefit.

b) ar exudation from shrubs or trees produced either :
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i) directly by man-made wounds as in the case of commercial tapping
on the bark of the manna ash (Fraxinus ornus), or

il)  indirectly as a plant sap being excreted by insects like aphids or
coccids which feed by sucking up plant juices, or

iii)  the resinous exudates of the trees caused as a result of punctures
formed by certain insects.

Excepting the first one, all other exudates are obtained from the various
species belonging to the tamarisk tree (tamarix). The word MANNA is
therefore applied to diverse substances.

The identity of the manna of Israelites can be found in a substance which
should fulfil the following three conditions : (a) it must be a product
available in and around Sinai which has been accepted by the commentators
of the Holy Quran as a land of the wandering Israelites, or it must be a
substance blown down by strong winds from a land neighbouring Sinai
peninsula ; (b) the substance must have nutritive value ; and (c) it must be
produced in a quantity large enough to satisfy the appetite of numerous
Israelites in the desert of Sinai peninsula at the time these events ook place.
According to some Biblical scholars there were about two million of them
but no such data is provided in the Quran.

Algal theory : Gelatinous algae like Nostoc occurring as small
pear-shaped vesicles are known to grow with unbelicvable rapidity
during the night when there is an abundant fall of dew and when the surface
of the ground is quite moisty. These algal growths, being soft and
gelatinous, disappear next morning when the sun evaporates the dew and
dries up the ground, only to reappear the next night. Based on this peculiar
property of these organisms, the Biblical scholars put forward the algal
theory to identify manna which is described in the Old Testament as that
which grew up during the night when the ground was moist but 'withered
away' and 'stank’ when the heat of the sun fell upon it (Exodus 16 : 13-21).
The contents of Nostoc colonies have an abundant oil as reserve food.
Recently it has been shown that Nostoc can fix atmospheric nitrogen
in its body and thus becomes a source of nirogenous material and may
develop some nutritive value. There is a report of a species of Nostoc (N.
collinum) having covered an area of several square miles in the Bombay
state of India in the year 18553, It was not unlikely that the local residents
of the area believed that it fell from heaven. The very evanescent nature of
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these algal colonies, and the improbability of their forming a rich
growth in a predominantly arid and uncongenial environment like that
of Sinai peninsula would make Nostoc a weak contender for manna of
Bani Israel.

Lichens : The name refers to a strange association of a fungus and
an alga living together in perfect harmony for mutual benefit. They
are usually found as crusts or leaflike or much branched light green to
greyish structures on the surface of trees, rocks or stones. Several
lichens belonging to the genus Lecanora occur on rocks and occupy
vast tracts of the barren plains and mountains in mapy parts of western
Asia and north Africa. They are irregular, wrinkled, and slightly flattened
pellets measuring an average of 10 mm in two planes and 6 mm thick.
After long periods of drought they curl up and break loose from their
substratum. Some-times they arc rolled into small balls of the sizc of
peas. Being extremely light, they are carried up by the winds and
often transported in the air to great distances, ultimately falling to the
ground forming layers of several centimetres thick. In such places wherc
they fall, they are unknown to the natives in any other state excepting
that in which they found them. These, having dropped so mysteriously from
the skies, weuld, very understandably, be regarded by the tribesmen of the
desert as having truly fallen from heaven. This phenomenon can be
biologically explained as a mode of vegctative reproduction in which the
dispersed pieces of lichen body are potentially capable of growing
into new plants when the conditions are favourable. Such a shower of
lichens was reported to have occurred in Iran in 1854 during a great
famine much to the joy and thanks-giving of the starving inhabitants.42
A similar phenomenon of 'rain food' was recorded in Turkey in 1891
where it coincided with drought and famine.4® A lichen species, Lecanora
esculenta is presently found over a wide area stretching from the
Iranian deserts and the Kirghiz steppes through south USSR and
Turkey to north Syria.Then, after a gap through the Sinai desert, Egypt, and
the eastern north Africa, this species of lichen is again found in
Algeria, Morocco, and the south slopes of the Atlas mountains. Though
this manna lichen is now absent from the Sinai peninsula, it is not
unlikely that it existed there during the time of prophet Musa (a.s.).
Even assuming that these lichens were absent in the Sinai region at that
time, their transference by high winds from the African mainland
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was very likely. These lichens are edible by virtue of the presence
of a jelly which gives them food value in deserts in times of
dearth. Throughout their geographical range the nomadic tribes know -
them well. They can be cooked in various ways, and occasionally
lumps of lichen are ground and used as an admixture with meal
for baking bread. It is probable, therefore, that such lichens constituted,
in part at least, the manna of Israelites on account of their sudden
appearance in the form of rain food in large quantities, and their nutritive
value.

Resinous exudations from shrubs and trees : The great Persian
scholar and scientist, Al-Biruni (973-1050 AC) was apparently the
first person to publish the observation that the manna (ghazanjabin or
taranjabin in Persian) or honey dew obtained from the leaves of the desert
bush, camel thorn (Alhagi maurorum) is actually produced through
the agency of a tiny insect.’> This exudation solidifies on the branches
and is collected by shaking the twigs over a cloth. This saccharine substance
called 'Alhagi manna' was considered at one time as a kind of sweet dew
falling from heaven on certain plants. An eye-witness account of
the occurrence of such a 'bread of heaven' in the region of Mt.
Sinai was published as early as in 1458 by Breitenbach who writes that it
falls about day break like dew or hoar-frost and hangs in beads on grass,
stones and twigs, and that it is sweet like honey. 6a Then, in 1823, a
German botanist, Ehrenburg published an explanation that manna is nothing
more than a secretion exuded by tamarisk trees when they pierced by a
certain type of insect,%0 an observation which had already been made by al-
Biruni in the case of the desert bush called camel thorn more than 800 years
ago. This insect called Gossyparia mannifera provokes the exudation of
manna by puncturing the branches of tamarisks in Sinai peninsula. A
hundred years later after Ehrenburg's paper, a manna expedition was
organized by Bodenheimer and Theodor to Sinai peninsula. Their findings
confirmed the observation of Breitenbach and Ehrenburg that the tiny
insects mentioned above live primarily of tamarisk trees which are
indigenous to Sinai.b¢

Other authorities have shown that insects called aphids which parasitize
on plants, insert their very fine mouth parts through the sap in the
plant's transport system whose pressure forces the liquid material
through the aphid's digestive tract forming droplets of 'honey dew' at the
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hind end of the aphid.” This sweet excretion is liquid at first but becomes
viscous and solidifies into crystals covering the branches or falling on
the ground as white grains. The 'honey dew' consists of a number of
compound sugars, some amino acids, phosphorus compounds and
inorganic ions. The resinous exudates from the tamarisk trees caused by
punctures made by insects consist of sucrose, levulose, glucose, dextrin, and
water8. Thus. there is reason to believe that these exudates and the
sweet excretions of the insects themselves which feed on these trees could
have contribuied partly to the nourishment of the Israelites. It is, however,
doubtful whether the quantity of these two types of manna produced
would be comparable to 'rain’ of lichen manna. The Bedouins living in the
desert still collect the tamarisk manna early in the morning before it is
melted by the sun, or eaten up by the ants as pointed out by Bodenheimer
and Theodor.

Salwa : Salwa is the Arabic word for quail (Conturnix),® a migratory
bird related to phaesant, partridge, and turkey under the order Galliformes. A
particular species of this, Coturnis vulgaris is a well-known migratory
bird found all over Europe, Asia and Africa. The bird is about the size
of a small partridge, and breeds in large numbers in the Palestine
area making its appearance suddenly in certain periods of the year,
usually in March. In winter, the birds migrate to warmer parts of Africa.
It is a well established fact that the migratory birds, among other
techniques, make use of wind currents in their long flights. Aided by
favourable winds they return from Africa to the eastern Mediterranean
region quite suddenly, often in tens of thousands appearing 'during a
single night. Such large flights are said to have been witnessed by many
Indian army officers between Egypt and Palestine during the First
World War.10

Quails have flight muscles adapted for quick contraction to help the birds
to zoom with a sudden burst of energy, but are meagerly supplied with
blood vessels which carry oxygen and other energy fuels to the muscle
fibres, and thus are incapable of sustained action.!1 If the birds are flushed
several times they become exhausted and can be easily picked up by hand. It
is not unlikely that this physical weakness of the birds must have been
exploited by the 'children of Israel'.

The flesh of quails which is proteinaceous, along with the carbohydrate
food of manna would form a nicely balanced diet. The fact that manna
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appeared along with the quails lends support to the assumption that manna
consisted, in part at least, of lichens being transported by highwinds from
the African mainland.
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2:60 And remember Moses prayed for water for his people ;
We said, 'Strike the rock with your staff.' Then gushed
forth therefrom twelve streams. Each group knew its
own place for water. So eat and drink of the sustenance
provided by Allah, and do not evil nor mischief on the face
of earth.

The earth's crust is composed of three categories of rocks, igneous,
sedimentary and metamorphic. Igneous rocks are solidified directly
from magma, the molten silicates. Solidified lava, basalt and granite
are examples of this category. Sedimentary rocks are formed, when
igneous rocks are eroded and laid down as sediments. Shale rock is a
sedimentary rock. It is formed when mud is forced into layers under
great pressure. Sand-stone and limestone are other examples of sedimentary
rocks. These are in part ‘calcarious remains of countless marine
creatures. Igneous and sedimentary rocks subjected to intense pressure and
heat form metamorphic rocks; thus limestone is metamorphosed into
marble.

The strata, composing the earth's crust, may be permeable or
impermeable, according as whether they allow water to pass through or
not. Sand and gravel are permeable while clay and hardstone are
impermeable. Rain water flowing through soil and rocks, over impermeable
strata collect in hollows to form streams, open, underground or covered by
layer of sand. Water comes out of the covered streams, whenever the
covering layers of sand are removed.

In the present verse, Allah asks prophet Musa (a.s.) to strike the rock, and
he with his superior knowledge as Prophet, struck at the right place to get
twelve separate streams for the twelve tribes.
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2:61 And remember you said : " O Moses ! we cannot endure one
kind of food (hlways) : so beseech thy Lord for us to produce
for us of what the earth grows, its pot-herbs, and cucumbers,
its wheat, lentils, and onion.” He said : "Will you exchange
the better for the worse ? Go you down to any town, and you
shall find what you want!"...

Pot-herbs, cucumbers, wheat, lentils and onion : In the Holy Quran,
there are twenty direct references to botanically identifiable plants in addition
to eighteen instances where plant products or attributes of plants are
mentioned in various contexts. The Holy text, further, cites a few trees,
carrying symbolic meaning, whose identity, in most cases, still remains a
mystery.

The ethnobotanical records show that the five food plants mentioned in
the above verse were present in Egypt when the Children of Israel started
their exodus under the leadership of prophet Musa (a. s.). During their
wanderings in the barren deserts, tired of the monotonously uniform food of
manna and salwa (quails), they began grumbling. Evidently hankering after
the delicacies of Egypt which they were deprived of, they complained to
prophet Musa (a.s.) to beseech Allah to produce these five items of food
which are discussed below:

J:D_ Pot-herbs : The word includes one or more kinds of leaves or the
whole herbs cooked and eaten. In the floristic accounts of the deserts of
Libya and Saudi-Arabia, Keith! and Migahid2 mention the occurrence of
bigi which is commonly known in English as purselane (Portulaca leracea).
It is a small prostrate herb with succulent leaves occurring throughout the
warm parts of the world and especially plentifully in the arid to semi-arid
situations of the deserts. The fleshy leaves are used as a pot-herb and
relished in many parts of the world including Egypt. This, along with some
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v

more leafy vegetables, must have contributed towards the pot-herbs of the
Israelites during their stay in Egypt.

«l%s Cucumber (Cucumis sativus): The Arabic word giththa means
cucumber, a well-known vegetable of the gourd family. The origin of this
plant is not conclusively known but de Candolle3 thought that it had been
cultivated for over 3000 years in India and then spread to the west. It was in
Egypt at the-time of the 12th dynasty? which flourished during around 1991
BC3. The food value of the cucumber lies chiefly in its sugar and vitamin
content. The edible portion contains approximately water 95%, protein
0.7%, fat 0.1%, carbohydrate 3.4%, and fibre 0.4%. It is regarded as a low
calorie diet (  asi ).

According to Steingass6 theArabic word fum or tim stands for garlic,
wheat or other corn for bread or grey peas.

(b) Garlic (Allium sativum): This plant was known in Egypt in pre-
dynastic times (before 3000 BC)7 and also to the ancient Greeks and
Romans. It consists of approximately : watcer 64%, protein 7%, fat 0.2%,
carbohydrate 28%, and fibre 0.8%. Because of ils pungency, it is generally
regarded as a flavouring agent rather than as a vegetable in its own right.
Allicin of Garlic by virtue of its active principle allicin has anti-bacterial
properties.

Wheat (Triticum dicoccum): It is the most important cercal crop in
temperate climates. There are about twelve differcnt species of wheat out of
which Emmer wheat (Triticum dicoccum) is the oldest of the cultivated
variety of wheat which was grown in early historic times. The oldest
grains of this wheat date from 6750 BC8 being found in excavations at
Jarmo in the uplands of eastern Iraq. All authorities naw-a-days agree that
cultivated emmer wheat was grown in ancient Egypt. An Egyptian harvest
mural dating to the time of the fifth dynasty (approx, 3500 BC) shows a
farmer cutting the stalk of an ear of wheat®. The wheat grains furnish
meal or flour which is the chief bread stuff. The whole grain contains
approximately water 13%, protein 11.5%, fat 2%, carbohydrate 70%,
and fibre 2%. ‘

Of the three alternative meanings of the Arabic word fum as given by
Steingass, garlic must have been used as a flavouring agent by the Israelites
in Egypt but could have hardly formed an item in their staple food. On the
other hand, wheat by virtue of its being an important cereal crop in ancient
Egypt, and due to its nutritive value must have formed the staple diet.
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The third alternative meaning of the word fum, viz, grey peas can be ruled
out of consideration here on account of their late introduction into Ethiopia
from south-western Asia during the Abyssinian invasion of Arabia in the
4th or 6th centuries.

s Lentils (Lens esculenta): . Having probably originated in the
Near East or the Mediterranean, this well-known pulse has been under
cultivation since pre-historic time and known to the ancient Egyptians and
Greeks. The whole seed contains approximately water 11.2%, protein 25%,
fat 1%, carbohydrate 55.8%, and fibre 3.7%. Due to its high protein content
it is widely used in soups and stews.

J-.d-r Onion (Allium cepa): It is believed to have originated in an area
which includes Iran, Pakistan and the mountainous countries to the north of
these. Onions have been cultivated since ancient times in the Middle East
and India. They were a popular food in ancient Egypt as they were depicted
on tombs as early as 3200-2780 BC.!0 They have also been found with the
mummies. Onions were eaten by the builders of the pyramids and were used
in their religious and funerary offerings. The Bible also refers to onions,
giving the same circumstances of the Israelites when they complained of
their hardships remembering the onions that they ate in Egypt (Numbers XI
5). Compared with the fresh vegetables, they are relatively high in food
value, intermediate in protein content and are rich in Calcium and
reboflavin. Mature onions contain approximately water 86%, protein
1.40%, fat 0.2%, carbohydrate 11%, and fibre 0.8%.

The assorted food of Israelites which they apparently enjoyed in Egypt
must have formed a tasty meal on account of spices, cucumber, and pot-
herbs along with the staple wheat and lentils. The dietary requirements for
twenty four hours for men vary from 2400-6000 or more calories depending
on whether one is sedentary, or a labourer or an athlete. Carbohydrates have
a calorific value 200 calories per 500 grams whereas 100 grams each of
proteins and fats supply an energy of only 400 and 900 calories respectively.
But the amount of calories is not the only factor in judging the adequacy of
human nutrirtion. Even 3000 calories, if obtained entirely from bread, will
not nourish a person. Man needs some specific kinds of substances-
vitamins and particularly certain amino acids that are rare in plant proteins.
Manna which is also a carbohydrate food consists of sucrose, levulose,
glucose, and dextrin, all of which gives instant energy as compared to wheat
bread whose starch has to be first broken down during digestion into sugars.
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The nutritional value of lentil protein is high (25%) but the proteins from
animal sources have a higher value and are more easily digested and absorbed
than those obtained from vegetable sources. A good animal protein like that
provided by meat of quails has a balanced amino acid composition and fats
for which a judicious combination of a pulse, cereal and an oil seed can be a
substitute. This would place the flesh of quails alone as a far superior
source of protein to lentils and wheat combined together.

A combination of manna and salwa, consisting of not only the required
calories of energy but also easily digestible protein, vitamins and essential
amino acids would definitely rank as a superior food to the spicy assortment
of items which the Israelites hankered after on account of their taste but
which was in essential relatively of a lower food vlaue. The infinite wisdom
of the Almighty through the words of Musa (a.s.) reprimanding the
Israelites, saying "Will you exchange the better for the worse" is amply
reflected in the verse.
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2:74 Thenceforth were your hearts hardened : they became like
rock and even worse in hardness. And surely among the
rocks there are some from which rivers gush forth ; others
there are which when split asunder send forth water, and
others which sink for fear of Allah.

Rocks and streams : In this verse Allah speaks about three types of
rocks (i) water flows through one type, (ii) springs come out through
another type, and (iii) the third type lies embedded in the crust of the earth.

Rocks of the first type, through which rivers gush forth have been noted
in verse 2 : 60.

When rain water falls upon permeable strata, it naturally tends to find the
lowest level, through the shortest and steepest course, until its further
progress is arrested by impermeable strata. Above this stratum, rain water
moves underground to the lowest point, at which impermeable strata
outcrop. There under high pressure water bursts out in the form of a spring
or artesian well. If the water supply is constant, the spring is perenial,
otherwise intermittent. This is the scond type of rock, which when split
asunder send forth water, as spoken of by Allah.

Rocks like basalt, granite, marble etc. generally lie embedded in the
earth's crust, as if for fear of Allah. This is the third type of rock Allah
spoke about. The above scientific explanation of the three kinds of rock
provides a wonderful allegorical description to the hardness of the hearts of
different kinds of sinner, the first kind weeping voluntarily with repentance,
the second kind weeping when a great calamity befalls them and the third
kind lamenting with no higher motive than fear. But the hardened sinners
will be worse than the hardest of rocks--it will never melt. A similar
explanation has been provided by A. Yusuf Ali although a scientific
explanation of the rocks was not provided therein.
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The interesting point to note here is that the scientific classification of
rocks into three different types as presented above has been known to man
only in recent times whereas the three kinds of rock were mentioned in the
Divine Revelation fourteen hundred years ago. Thus it is no wonder that
Quranic verses could have been only revealed by Allah with His Supreme
Knowledge.

Reference
1. Yusuf Ali. The Holy Quran.
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2: 117 The Originator of the heavens and the earth ! When He

decrees a thing, He said unto it only: Be ! and it is.

This verse deals with the most fundamental concept of Allah being the
Creator of the universe.

There are profound problems in understanding the creation of the
universe. It invites serious contemplation about the ingenuity and
flawless skill involved. From time immemorial man has been curious
to understand the creation of this vast Universe and the earth he lives
in. This inquisitiveness gave birth to many mythologies at different
times. The beginning of the 20th century witnessed an epoch-making
breakthrough in man's eternal quest to understand the origin of the
universe. Advanced astronomical methods led to the discovery of Hubble's
law. General theory of relativity and George Gamow's ingenuity led to
the celebrated "Big-Bang" theory as the explanation of the origin of the
universe (21 : 30).

Evidence for such an explosion of the primordial fireball of ultra small
size came from the discovery in 1965 by Wilson and Penzias of a cosmic
micro wave background radiation of equivalent temperature of 3°K, for
which they were awarded a Nobel prize. It is exactly this background
radiation which is explained as a remnant of the Big-Bang itself. The steady
state theory which was seriously presented as the alternative explanation for
the origin of the heavens and the universe was discarded as it failed to
explain this background radiation.

In 1929 Hubble observed a linear relationship between the distance of a
galaxy and its velocity of recession.The greater the distance, the greater is
the velocity. The constant of proportionality is known as Hubble's constant.
Small departure from linearity leads to markedly different conclusions about
the past and future of the universe. At present Hubble's constant is accepted
as 55 units (Km/sec/megapar sec). Accordingly about 19 billion years ago
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there was no earth, no moon, no sun, no star, no galaxy i.e. there was no
heaven or earth.

At'the beginning of the creation there was an enormously hot (more than
1032 degrees K) and infinitely dense primeval fireball of vanishingly small
size. According to the Big-Bang theory, creation started with a violent
explosion of this primeval fireball, followed by its expansion. With the
start of expansion, started the evolution of our space and time. Matter at
first consisting mostly of electron, proton, some amount of deuteron,
helium and hydrogen immersed in an immense sea of photon began to form
blobs of ionised gas. Due to force of expansion, the blobs continued to fly
apart from each other. Individual blobs tended to contract due to their own
gravitation. As a result of interaction of two opposite forces, a turbulent
motion appeared within the blobs, which assumed different shapes,
spherical, spiral and so on.

When the universe was only one second old, it had a temperature 1010
degrees K and density 1gm/cc. If at that moment, the rate of expansion
was less by only one part in thousand billion, then the universe would
have collapsed after a few million years. If the rate had been greater by a
similarly small amount, expansion would have reached such a magnitude
that no gravitationally bound system would have been possible. In
either case, no heavens with heavenly bodies and no earth with all the
beauties of life would have been possible. This establishes the ingenuity
and flawless skill of the Originator, and one is compclled to bow down
in admiration.

When the universe was 10 to 100 seconds old, most of the helium nuclei
in the universe were formed. If at that time all the protons in the universe
were absorbed in the process of formation of helium nuclei the universe
would contain mostly deuterium or helium nuclei, but no hydrogen nuclei
(protons). The result would have been catastrophic, because the nuclear
process in the sun and the stars is based on hydrogen, and not on deuterium.
If deuterium had been the major product, then the stars would have exploded
as in a hydrogen bomb.

When temperature dropped to 3000° K, hydrogen atoms formed out of
protons and electrons. Matter consisting mostly of hydrogen atoms with
some amount of helium began to form blobs which continued to fly
apart from each other. At this stage about 1010 years after the big-bang,
matter in blobs was concentrated by gravitational forces giving birth to
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protogalaxies and eventually to galaxies taking 250 million years.
Stars were formed out of the nuclear gas and dust in the galaxies. As matter
in stars condensed, the central part of the rotating solar nebula contracted to
form the protosun, outer rings gave birth to planets and satellites. This took
750 million years.

Due to gravitational contraction the interior of the sun became as hot as
15X100 K degree. At this high pressure and temperature the sun acted like a
fusion reactor. When 2 hydrogen nuclei are fused together at this
temperature, a deuterium nucleus containing one proton and one neutron is
formed. Next the deuterium nucleus fuses with yet another nucleus of
ordinary hydorgen to become an isotope of helium with two protons and one
neutron. Finally two of these helium isotopes fuse to make one nucleus of
ordinary helium. A small fraction of mass is converted into energy which
according to Einstein's famous formula is given by E=mc? in the fusion
process. Here E is the energy released, m is the mass converted into energy
and c is the velocity of light. The energy released keeps the sun shining.
This solar energy is the basis of all our food and energy and in fact, it is
essential for plant and animal life.

By successive additions of a helium nucleus one can produce heavier
nuclei like neon, magnesium, silicon and so on In these processes of
fusion, one should be able to produce a beryllium nucleus by the fusion
of two helium nuclei. But nature bypasses the production of beryllium
which is unstable. What would have happened if beryllium were a
stable nucleus ? If beryllium were a stable nucleus, all helium in the
star would have been consumed rapidly in the fusion reaction forming
beryllium, and in subsequent reactions forming carbon, oxygen etc.
The rapidity with which energy is released in such reactions would have
made the stars explode as a supernova. In fact, Fred Hoyle calculated that
the process would terminate in stellar explosion by the time carbon was
formed. Thus the universe would have vast quantities of carbon, but no
heavier elements like sul;)hur, silicon, iron etc. Of necessity, beryllium had
to be unstable. But, then there was another problem. If carbon cannot be
formed from beryllium, how would carbon be formed? Carbon could be
formed by fusing three helium nuclei, but the probability for this process is
very low. Hoyle calculated that for the probability to be large, a resonant
reaction is to take place. And, for this reaction the carbon nucleus has
to have a particular excited state. This state was looked for and it was
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found that such an excited state at the appropriate energy does exist in the
carbon nucleus.

The process of creation of the earth started with the creation of the
sun, and through various stages it has been made to acquire the present
form. The earth, beginning some 4500 million years ago, as a dim,
red-hot whirling globe of interstellar gas and dust, passed as temperature
came down, through a liquid state. Subsequently after some 1000
million years, solidified crusts were formed in many parts; lightnings
and volcanic activities abounded, a steamy atmosphere surrounded the
planet. As the earth's surface cooled water-vapour condensed, and heavy
rain poured. This downpour of rain formed rivers, lakes, seas and oceans.
Life was not yet created and the earth's surface having no trace of life,
formed a barren landscape of mountains, deserts, volcanoes and steaming
lava fields.

Little is known about the subsequent 3000 million years, which elapsed
after consolidation of the earth's crust. Later, life was created in the warm
scas. It was very primitive : at first uni-cellular, then came the sea weeds
and sea invertebrates. The earliest vertebrates, a primitive type of fish, did
not appear for another 100 million years. As plants began to grow on land,
invertebrates started-invading land and growing there. Creatures, capable of
living on land, increased in number. Thus the domination of marine
creatures ended.

By this time earth's surface was, and still is broken into several cold,
rigid, and about 100 kilometers thick plates, floating on a warm, relatively
plastic, partially molten region, called aesthenosphere. Driven by thermal
convective motion in the mantle, and by gravity, these plates move. This is
known as plate tectonics. This movement was considerable by this time.
Due to collision of continental plates, enormous folded regions of
mountains thrust up. Thus by the time, the domination of marine creatures
ended, lofty mountains emerged in Europe and Asia.

The next 140 million years may be called the z{ge of reptiles. During this
period, reptiles increased in number and size; birds and mammals then
appeared, but remained inconspicuous. Dinosaurs, the giant reptiles,
dominated life on land for most of the period. Rockies, Andes, the Panama
ridge mountain emerged due to plate tectonics during this period.

During the last 65 million years, mammals grew in number in earth. For
the last 100,000 years homo-sapiens are dominating. Due to continental
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plate tectonics, the Himalayas and Alps emerged, and powerful earth
movements led continents and seas to take the present form.

All these arguments show that deuterium nuclei not being the major
product in the fusion process, the synthesis of and the creation of the earth
through various geological stages (heavier nuclei bypassing beryllium
nucleus) are not accidents of nature; these are part of a Grand Design to keep
the universe in existence. The above arguments do also demonstrate how
apparently litle things matter a good deal in the overall blue-print of the
universe. Indeed, Allah is the Mastermind of the universe.
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2:164 In the creation of the heavens and the earth; in the
difference between the night and the day; in the ships that
ply on the sea with that which benefits mankind; in what
Allah sends down from the water in the sky, and thereby
He revives the earth after its death and disperses therein
all kinds of animals; in the change of the winds, and in the
clouds obedient between the sky and the earth; indeed
there are Signs for a people that are wise.

In this single verse the attention of the wise has been specifically drawn
to a number of 'Signs' of Allah, namely:

(a)  the creation of the heavens and the earth;

(b) the difference between the night and the day;

(c)  the ships plying on the sea for the profit of mankind;

(d) the rain which Allah sends down from the sky thereby reviving the
earth after its death dispersing all kinds of animals therein;

(e) the change of the winds; and

(f)  the clouds obedient between the sky and the earth.
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(a) The creation of the heavens and the earth: The scientific
theories about the creation of the heavens and the earth as widely accepted
today have been discussed in detail in 2:117 and appendix II. We have shown
quite in detail the thought provoking tokens of the greatness of Allah in the
purposeful creation of the Universe. The multitudes of bodies and structures
of the universe range from a single galaxy to mammoth clusters containing
as many as 500 galaxies in a cluster.

At every stage of the creation of the universe one observes Signs of
rahmat of Allah Rabbul Alamin. The universally accepted theory of 'Big-
Bang' tells us that the universe started from a sudden expansion of an ultra
dense, ultra hot and ultra small primeval fire ball and after explosion the
universe contained exotic particles and antiparticles immersed in a sea of
photons in the earliest stage of creation. If the rate of expansion had been
slightly greater or smaller than the actual rate, then there would have been a
stellar explosion long before the formation of stars and solar systems. How
nucleo-synthesis inside stars produced heavy elements starting from
hydrogen atoms when the universe was as cool as 3000°K has been described
in detail. In this process of nucleo-synthesis which proceeds by fusion
reaction, the production of beryllium is bypassed as otherwise the stars
would have exploded without progressing further in the stellar evolution. In
the process of nucleo-synthesis only 25 to 30% of the mass of the universe
was converted into helium nuclei. If at that time all the protons in the
universe were absorbed. then there would have been no stars and suns,
because the nuclear process in these is based on hydrogen. The remnant of
the big explosion that took place at the beginning (t=0) was observed
recently as 2.76 degrees K by two American physicists establishing the
validity of the big-bang theory which is in excellent conformity with the
Quranic description about the creation of the universe (21:30). This cosmic
microwave, background radiation discovered by Wilson and Penzias is indeed
one of the Signs of Allah for the creation of the universe and provides a
wonderful proof of this creation. b

The earth is one of the nine big-sized planets in the solar system. It is a
surprise to notice that it is only the earth out of all the other planets
revolving around the sun at various distances that has the congenial
condition for life to thrive and prosper. It is only the earth out of all the
major planets that has a temperature neither too cold nor too hot for life to
continue. It is only the earth that contains water and an atmosphere of
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balanced air congenial for the existence, growth and development of life
including that of man, plants and animals. None of the sister planets in our
solar system contains all the necessary and essential condition for life. On
the contrary, the atmosphere of the various planets other than that of our
earth contains gases such as ammonia, methane, hydrogen, nitrogen, helium
etc. inimical to the growth and sustenance of life.

All these discussions most eloquéntly speak of the meticulous planning,
gracious ingenuity and purpose Allah the Great has shown in the creation
of the universe and the planet earth for the habitation of man. Verily these
are the "Signs for a people that are wise" as the Holy Book declares.

(b) Difference between night and day : Here Allah refers to the
difference between the periods of day-time and that of night-time. Day-time
is the duration for which the sun remains above the horizon and night-time
is the duration for which the sun remains below the horizon. The
fundamental difference between day-time and night-time is the presence and
absence of the sun. With the advent of night-time, the pattern of activities
changes; day-time activities are slowed down and special devices are used for
activities of the night-time. The sun goes down, the moon and the stars
come out. Day-animals stops seeking food, start seeking shelter, night-
animals come out in search of food. Day-birds fly back to their nests, night-
birds come out. Light and heat cease to come primarily from natural
sources, artificial sources are to be employed for the purpose,
photosynthesis by green plants stops, new kinds of activities start within
the plants. The sea-breeze changes direction. Thus the whole pattern of
activities changes with the change of day-time into night-time.

There is a difference between day-time and night-time in length also.
Lengths of day-time and night-time depend on place and time, i. e., on the
part of the earth and day.of the year.

The earth has got two motions: (i) diurnal motion of rotation about its
axisyand (ii) annual motion of revolution about the sun. Due to this
annual motion of revolution, the earth occupies, or the sun appears to
occupy, different positions in the sky on different days of the year. This path
of the earth or the apparent annual path of the sun, is a great circle, known
as the ecliptic. Again due to the diurnal motion of rotation of the earth, the
sun (as well as other heavenly bodies) appears to move in small circles
parallel to the celestial equator (great circle of intersection of the plane
of the equator with thé celestial sphere). Sizes of these small circles depend
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Fig. 1 Solslices and Equinoxes

HR-Horizon, EQ-Celestial Equator, CL-Ecliptic, P-Pole, PA-Polar Axis, SS-Summer
Solsticial Colure, WW-Winter Solsticial Colure, Shaded Portion-Below the horizon.

on the apparent positions of the sun in the sky (ecliptic) i.e. on the day of
the year. Each such small circle intersects the horizon into unequal parts
(see Figure I). Horizons are different in different places of the earth. So the
length of the part of the small circle, on which the sun appears to remain
above the horizon, (i.e. the length of the day-time) is different from that
below the horizon, (i.e. the length of the night-time). And these lengths
depend on the (latitude and longitude of the place) part of the earth and on
the day of the year. In polar regions, the sun remains above the horizon for
six months and remains below the horizon for another six months.

There are two days, on which day-time and night-time are of equal length
every-where. The two great circles, the ecliptic and the celestial equator
bisect one another at two points, known as equinoctial points. The sun
appears to occupy these two points on two days, March 21 and September
23. So, on these two days, the sun appears to be on the celestial equator and
its daily path (being always parallel to the celestial equator) is the celestial
equator itself. And during day-time, the sun appears to remain on the part of
the celestial equator above the horizon and during night-time below it. But
the celestial equator and the horizon, being both great circles, bisect one
another; so the part of the celestial equator above the horizon is equal to the
part below. Hence on these two days, lengths of day-time and night-time
are equal.

There is another kind of change, periodic change, of day-time and night-
time. At any place, day-time is followed by night-time, again night-time is
followed by day-time, and this periodic change continties.
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Diurnal motion of rotation of the earth about its own axis is the cause of
this periodic change or alternation of day-time and night-time. Being on the
rotating earth itself, we are oblivious of this motion, and ascribe to the sun,
a relative motion of revolution. During this revolution round the earth, the
sun remains alternately and below the horizon. This periodic change of the
sun's remaining above and below the horizon, i.e. the day-time and night-
time continue as the apparent revolution of the sun (i. e. the rotation of the
earth) continues.

The periodic change can also be explained in terms of the earth keeping
the sun fixed. Due to the rotation of the earth, every point on it gets and
remains exposed to the sun for sometime and due to the curvature of the
earth gets hidden from the sun and remains so for sometime. The duration
for which a place remains exposed to the sun is the day-time and the
duration for which it remains hidden is the night-time at the place. Thus as
the rotation of this earth continues the periodic change of day-time and
night-time continues.

Though the sun has its own motion, it does not affect day-time and
night-time at a place on the earth, since whereever the sun may be, it
radiates heat and light always in the same way.

In all these. changes of day-time and night-time, lies a Sign for
contemplation by the wise.

(c) Ships plying on the sea: This portion of the verse speaks of
ships/boats plying through the sea/river by which people get benefit.

Different experts have translated the portion in different ways. These
differences, though not serious, give an idea about the differences in the
view points of the experts.

Anyway this part of the verse is concerned (1) firstly with the plying
of ship/boat in sea/river and (2) secondly with the benefit acquired
therefrom. Scientific problems involved in ships/boats sailing are (1)
floating on water : (2) plying ;.(3) finding direction in the vast expanses of
the ocean.

As is well known there were/are various types of ships/boats throughout
the world. Sea-going vessels large enough were used in ancient times by the
Phoenicians, Egyptians, Greeks, Romans, Chinese, Scandinavians; they were
propelléd by oars, sails or both. Small open vessels generally called boats
were/are propelled by sail, oars, poles, paddles etc. Some of these such as
Dhows in Arabia, and Junks in China were/are used in seas also. All these
4—
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ships/boats were made of wood. Ocean sailing ships were replaced by
steamship by the beginning of the 19th ceniury and later in the century steel
began to supersede wood.

The Quran speaks of ship in general term without any mention of time,
place and type.

The plying of ship/boat in sea or river depends entirely on its capacity to
float on water. The peculiar property by which a heavy body on being put
into some shape can float in a lighter medium is known as buoyancy, the
upward thrust or supporting power of a fluid (liquid and gases) upon a body
wholly or partly submerged in it. Because of this special property so
graciously given by Allah in the fluids (liquids and gases) we see
ships/boats sailing in water. So far as is known the Greek philosopher,
Archimedes in the 3rd century BCwas first to announce this property of fluid
stating that the buoyancy or buoyant force is equal to the weight of the
floating body and that weight is equal to the weight of the fluid displaced by
the immersed part of the body. This is known as Archimedes' principle.

According to scientists the buoyant forces act all over the immersed part
of the body at right angles to all surfaces, tending as it were, to force the
body out of the liquid. They may be resolved into one upward force which
acts through the centre of the mass of the liquid displaced. This point is
known as the centre of buoyancy. This centre of buoyancy is dependent
upon the shape of the underwater portion and is largely influenced by the
depth (draught) to which a vessel sinks giving rise to a displacement of
water. This displacement in amount will depend upon the shape or form of
the body. Ships float at different depths (draughts) depending upon the shape
of their form.2

Numerous forces act on a ship's structure, some of a static nature and
some dynamic. The static forces are due to the differences in weight and
support which occur throughout the ship, while the dynamic forces are
created by hammering of the water on the ship, the passage of waves
along the ship and by the moving machinery parts.3 When a ship
passes through waves, alterations in the distribution of buoyancy cause
alterations in the bending movement. The greatest differences occur when a
ship passes through waves whose length from crest to crest is equal to the
length of the ship.?

An important phase of flotation especially in ship design is the degree of
stability. If the buoyant force acts through the centre of gravity, the body
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will be in equilibrium. A solid body submerged in liquid does not come so
readily to stable equilibrium because of the very slight compressibility of
liquids, the presence of highly compressible gases in the pores of the body
or in bubbles clinging to it and the unusual coefficients of expansion of the
body and the liquid. If, however, the body has a lower mean density than
the liquid it will float partly submerged to a level and in a position with
reference to the vertical, determined by the Archimedes principle. There is
one point of the ship called the metacenter which remains vertically above
the centre of displacement. This point must be higher than the centre of
gravity, as the resulting couple then tends to restore the ship to its normal
position; if it is lower, the ship is unstable and will capsize. The height of
the metacenter above the centre of gravity (metacentric height) is a measure
of the stability in the given vertical plal"le.5

As stated before ships/boats were plied in the sea/river by different
methods. For centuries vessels in seas sailed by using the oars and the wind
caught in some kind of sail. Early in the 19th century steam was applied
successfully in navigation. Steam engines were followed by steam turbines.
Both methods of power production underwent many improvements across
the years before the diesel engine came into maritime uses. By the 1970's
experiments had been made with nuclear power.

In sailing through the sea what confronts the navigator is how to find the
right direction to reach his destination. In old days navigators did the feat, so
far as is known, depending on the sun and stars. Arab navigators in the
Indian Ocean developed a quite advanced technique of finding their way as
they had been doing much the same thing in their deserts for centuries. In
plane sailing to not very'far off places there was not much difficulty but for
far off places knowledge of the shape and size of the earth plagued the
navigator and thus developed astronomical knowledge of longitude, latitude
and so on. The shortest distance between any two points on the earth
represented by the length of the arc of the great circle which passes through
these points. The navigator follows the great circle which passes through
the port he is leaving and his destination. To assist the navigator in laying
out his course tables, charts and diagrams have been worked out which
obviate much calculation. The navigational difficulties faced in trading with
distant lands and exploring the earth through the sea, not to speak of naval
warfare acted, as a stimulus in the development of astronomy. Another
important problem which confronted the navigators was the best way of
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predicting the ocean tides. Astronomy and hydrodynamics solved the
problem.

Practical tide-tables are to be made by a judicious combination of tidal
measurements with astronomical theory. The most accurate method of
prediction is based on harmonic analysis in which the lunar day, solar day,
variation of the declination of the sun and the moon and so on are taken into
consideration.

The science of navigation was completely transformed in the first half of
the present century. Upto 1939-45, most aircraft and ships found their way
by compass, map-reading, an occasional radio bearing on long flights over
the sea. With the discovery of radar, mariner's vision was, so to say,
extended as it allowed him to 'see’ in fog or in the dark as far as he could
'see’ on a clear day. Since the seventies a new system uses earth orbiting
satellites by which the position of the ship can be calculated with a small
computer.7

(d) In what Allah sends down from water in the sky and thereby
He revives the earth after its death and disperses therein all
kinds of animals: The water mentioned in this versc refers to the water-
content of the clouds hovering in the sky. A number of forces created
by Allah arc at work in the formation of rain-drops and the fall of rain on
the carth.

A cloud is a mass of condensed watcr vapour in the form of tiny drops
that tloats in the sky. These droplets, driven by the up-drifts and the down-
drifts of air, rise and fall within the cloud. During down-drifts, the larger
droplets fall faster and collide and fuse with smaller droplets, thus gradually
growing in size and weight. Eventually they may become too heavy for the
up-drifts and fall down to the earth as rain-drops.

Rain can also form by another process. Droplets in the cold upper part of
a cloud freeze into ice-crystals. Several of these crystals join together to
form a snow-flake which, being heavier, falls down through the cloud and in
warm weather it melts of the way and reaches the ground as rain-drops.

There are two other processes of rainfall or precipitation, namely, cyclonic
and orographic. The gradual convergence and contact of a warm air mass and
a cold air mass along an extended front by cyclone may result in cooling
leading to precipitation. In the orographic process the rising of an air mass
as it strikes a topographic barrier like a mountain may result in
precipitation.
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It may also be mentioned here that rain-drops coming down from the sky
carry with them into the soil oxides of nitrogen the formation of which is
caused by lightning. Nitrogen dioxide reacts with water to form a mixture of
nitric and nitrous acids. Ordinary green plants absorb from the soil nitrogen
(in the form of nitrates) to make proteins and other substances.

The water sent down from the sky by Allah is responsible for a train of
natural events exemplified by the two most significant phenomena, namely:
(a) the revival of the dead earth and (b) the dispersal of all kinds of animals.

(a) The dead earth indicates land without vegetation consequent to drought
caused by the continued absence of water supply. The coming to life of the
earth implies all the physical and chemical changes in the earth that follow
the rains leading to the germination of seeds, the growth of plants and their
final blooming. The availability of rain water has a profound influence on
the'wital attributes of soil like pH (a measure of hydrogen ion
concentration), activities of the soil flora and fauna, soil texture, structure,
and porosity on which depends the soil environment favourable for the
germination of seeds and penetration of roots. Thus, the one great
fundamental factor besides others, which moulds the vegetation of the
earth is water. The world's rainfal! record ranges under very broad limits. The
humid tropics with very heavy rainfall have luxuriant vegetation. At the
other end of the scale are the world's deserts where rain is sporadic and
absent for years together causing long droughts. In presence of showers, the
sterile sands come to life as the long dormant seeds germinate, put forth
shoots, blobm, and produce new seeds which lie embedded in the soil until
the next downpour. The seeds with firm, hard coats retain their viability for
longer periods, waiting until the outside conditions are exactly right to start
growth. This occurs when the seed imbibes water from the soil by
imbibition through the seed coat thus reactivating its protoplasm. There is a
rapid increase in respiration and a mobilization of reserves due to synthesis
and activation of hydrolytic and respiratory enzymes. The complex food
materials stored in the seed are broken down, energy is released, and the cells
of the embryo begin to enlarge afid divide. The first part of the seedling to
emerge is the root which anchors itself in the soil and probes the earth for
water. The decaying vegetation, with the action of rain water, forms top soil
which develops a highly beneficial quality by holding large quantities of
water and storing plant nutrients that are absorbed by the roots. Germination
may be slowed down or prevented by soil water deficit which depends on the
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degree of contact between the seed and surrounding moisture laden soil
particles. In plants where regeneration is through means other than seeds,
e.g. in some grasses, it is often the underground perennating organs that
take up the function of seeds, and react to rainfall in the same way as the
seeds.

The physical impact of the rain drops on the soil surface itself causes the
disturbance large enough to force some of the seeds to the upper layers
where they can get enough oxygen to be immediately followed by
germination. A heavy downpour of rain thus awakens the seeds which have
been lying dormant during the drought, and results in an infinite number of
seedlings to sprout on the hitherto barren soil.

(b) The rain falling on the ground and the consequent plant revival is
intimately connected with the biological activities of the various animals.
Along with the germination of seeds, millions of insect eggs and cocoons
also burst open releasing adult beeties, wasps, ants, crickets, and locusts
which are scattered over their predatory grounds. Their lives will be soon
over but they leave behind a new supply of cggs to resist the next drought
period. The flooding by rain water results in temporary puddles which form
the breeding ground of frogs, toads, and an immense variety of aquatic
animals. The ultimate succession of plants to a climax of forest supports its
own distinctive animal life. Birds of prey nest in the topmost branches. Just
beneath live monkeys and brightly coloured birds. On the ground live most
of the quadruped mammals, all kinds of lizards, and snakes. Leppards and
other cats move between the ground and lower trees. The habitat of all these
creatures is admirably suited to their individual mode of life and type of
predation. All the animals must depend upon plants for the initial supplies
of food in a universal phenomenon of relationship known as ‘food chain'
which starts with plant species as a 'primary producer of food'.

Another chain of events starting with the rain is the turning of the hills
and dales into lush green pastures which attract herds of wild cattle, goats
and antelopes that begin mass migration in search of food. This applies also
to the manifold other kinds of herbivorous animals and early man himself
who depended partly on wild plants for his sustenance.

Again, the rains start the streams cascading from the hills to meet with
the rivers towards their final journey to the sea. The migration of many
kinds of fish and other aquatic animals towards suitable breeding grounds is
dependent, besides other factors, upon the hydrological changes in the rivers.
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The various animals cited here are only a few examples of 'all kinds of
beasts' which are more than one million in species comprising the 27 phyla
of the animal kingdom.

Thus, the swiftly changing phenomena in nature beginning with rain,
revival of the dead earth into green vegetation, and its relationship with the
ecological distribution of all beasts are, indéed, the Signs of the infinite
wisdom of the supreme Creator, if only we can understand.

(e} In the change of the winds : Wind is air in motion and this motion
is caused by the difference in air pressures; wind blows from higher to lower
air-pressure zones. The speed of flow is determined by the degree of
difference in air pressures.

Change of winds may be localized such as sea and land breezes and may be
very widespread such as trade winds.

Sea-breeze : Land having a lower specific heat and greater absorbing
power than water, becomes more heated than the sea by the sun’s heat
during day time. Consequently, in the evening the air above the land
becomes more heated and rises up by the higher pressure of the cooler air
above the sea. The cooler air from the sea blows towards the land causing
what is known as sea breeze.

Land breeze : Good heat absorbers are also good heat radiators. During the
night the land loses more heat than the sea. When the temperature of land
becomes lower than the sea, high pressure of cooler land air drives the
lighter air of higher temperature above the sea. So cooler air from over the
land blows towards the sea causing what is called the land breeze.

Trade winds: The region, along the equator is the hottest part of the earth's
surface. The air over this region, called the doldrum, is warmer and lighter
than the air on either side 30° N and S, known as horse latitude so that it is
forced upwards by the higher pressure of the cooler air. As the warm air
rises, other air flows in from both poles of high pressure air, known as
polar caps, to replace it. These currents of cooler, heavier air would be due
north-south but for the rotation of the earth, the winds blow towards the
equator from the north-east in the northern hemisphere and from the south-
east in the southern hemisphere. These winds are called trade winds.

A number of beneficial effects of change of wind we already know. The
wind as it blows:

(a) carries the clouds to different places causing rain-fall over a wider
region,
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(b) carries away and disperses the polluted air and brings in its place
fresh pure air,
(©) helps pollination by carrying pollen grain from the anther to
the stigma and this ultimately brings about increased production
- of fruits, and ’ :
(d) brings about a sort of temperature balance in the atmosphere.

In addition, there are seasonal changes of wind also. Thus, in winter,
an area of high pressure develops in Siberia. From this area dry wind
blows from north-easterly to south-westerly direction. This is known as
winter monsoon. In the summer, as the sun ‘moves’ northward, land
in south Asia gets heated and an area of low pressure develops
there. Moisture laden air from over the Indian Ocean rushes towards this
centre of low pressure. As it asccnds the slope of the Himalayas, it is
cooled by expansion, clouds form and heavy rains result. This is known
as 'monsoon’.

Besides, by dint of the inventive genius given to man by Allah man has
been employing, from time immemorial, the wind-force to serve his
purpose in various ways, such as in running wind-mills and in plying boats
and ships with the help of sails.

Thus we find that in the diurnal and seasonal variation of winds a number
of Signs of Allah are discernible to the thinking people. The more we
ponder over them, the deeper will be our understanding.

(f) In the clouds obedient between the sky and the earth : Weather
scientists have identified various kinds of clouds and classified them into ten
broad categories as briefly described below: )

(a) Cirrus clouds: These are whispy, white feathers of ice-crystals. They
form high above all other clouds. Some of them occur as much as ten miles
above the earth's surface.

(b) Stratus clouds: These clouds are usually formed only a few hundred
feet above the ground. They are thin fog-like clouds seen most often in the
early moming or late evening when the air is still.

(c) Cumulus clouds: These are beautiful heaped up masses of white clouds
that float across the sky on a summer day. They travel about a mile above
the earth and cast swift moving shadows on the ground. When the sun is
warmest in the mid-afternoon, cumulus clouds increase in size and number,
and their tops may reach heights of several miles. In the evening they
disappear in the flatness of stratus clouds. "
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(d) Nimbus clouds: These are dark grey rain-clouds. They have rather a
shapeless formation. The lower half of nimbus clouds is heavy with
moisture which often turn into falling rain-drops.

The various kinds of clouds mentioned above also appear in combination.

"The combinations of cloud forms are usually classified according to the
heights at which they occur.

(e) Alto-cumulus clouds are round, billowy, white or greyish masses of
small cumulus clouds packed closely togther at heights of from 8,000 to
20,000 feet. )

(f) Alto stratus is a thick, grey-blue cloud sheet that lies from 6,500 to
20,000 feet above the ground.

(g) Cirro-stratus, a thin, white sheet formed of ice crystals, occurs at
20,000 feet.

{h) Cirro-cumulus, a patch of cloud forming among cirrus clouds, looks
like ripples in the sand on a sea-shore. Cirro-cumulus clouds form at heights
above 20,000 feet.

(i) Cumulo-nimbus clouds also called thunder heads, are massive,
cauliflower shaped clouds that can stretch through all cloud levels.

(§) Strato-cumulus are water-droplet clouds that range from near the surface
of the earth about 6,500 feet in height.

All these different kinds of clouds, variegated in their shapes, size and
appearance, are restricted in their movements in accordance with the physical
laws ordained by Allah. Horizontally they trail along as far as the blowing
winds would carry them; vertically they rise to various altitudes ranging
from quite close to the surface of the earth to a height of about ten miles.
Beyond this upper limit the air is too thin to sustain cloud particles.
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2:168 0 mankind eat of that which is lawful and pure on the
earth, and follow not the foot steps of the devil. Lo he is an
open enemy for you.

Here Allah permits mankind to eat what is lawful on the earth. Since
Islam is a complete code of life, and food are essential for remaining alive,
regulations about food are found in Islam. There are clear verses in the
Quran about the food which is lawful (5:5-6, 5: 91)

There are no restrictions about vegetables and fruits (2:22) and fish or
marine food (6:141, 16: 69). The question of lawfulness is mainly concerned
with animal meat. Islam provides detailed laws about the eating of lawful
animals and birds.

The word pure means wholesome and clean. Rotten or contaminated food
is not pure. It seems that by the word 'pure’ Allah expects us to take only
clean and wholesome food which will be useful for our nutrition.
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2:172 O ! you who belive, eat of the pure things where with We
have provided you, and render thanks to Allah, if it is He
Whom you worship.

From this verse it is evident that a true Muslim must be careful about the
meat and other foods and realise that only pure food is lawful for them.
Detailed discussion on the subject is given in verse 2:168.
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2:173 He has forbidden you carrion, and blood and swineflesh
and that on which the name of any other than Allah has
been pronounced during immolation. But he, who is driven
by necessity, neither craving nor transgressing, it is no sin
for him. Lo, Allah is Forgiving, Merciful.

In verse 168 and 172 of this Sura Allah declared that all lawful and pure
things are allowed as food. Here Allah declares some of the foods which are
not lawful:

Carrion: Carrion or dead animal and birds is forbidden as food. This
includes the carrion of lawful animals and birds as well. This is quite
scientific and hygienic. If an animal dies of itself it is difficult to know
why it died. It might have died of a poison, toxin or highly infectious
disease like anthrax. Eating of such animal meat will not be good
for health. Anthrax in animals is a communicable disease and the
handling of carrions died of anthrax is risky as it may cause fatal infection
in man.

Blood: Blood here means the circulating blood or flowing which flows
during slaughter by cutting throat (vide 6:145). The circulating blood
contains the toxic metabolic products, toxins and pathogenic
microorganisms if present. All these are harmful if present in food. Besides
it is reasonable to believe that removal of flowing blood with its harmful
contents should render the meat more wholesome.

Swineflesh: Meat of swine is forbidden in this verse. In verse 145 of sura
6 Allah declares that swineflesh is forbidden because it is 'foul' =) and
polluted. The following scientific reasons for its convincing, though there
may be many more reasons besides these which may be discovered in future:

(a) A parasitic infection known as Trichiniasis is spread through
swineflesh. The name of the parasite is Trichinella spiralis, the smallest
nematode (round worm) known to infest man.
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Human infestation results from eating raw or inadequately cooked pork
containing encysted larvae. The larvae mature in the upper intestinal tract
and mate; about one week after ingestion new larvae find their way through
the blood stream to body muscles, where they cause centres of inflammation
followed by encystment and small calcifications. The disease is worldwide,
and about 15 per cent of the United States population is said to be infested
although the majority of cases remain asymptomatic. The degree of severity
of the infection is believed to depend on the number of trichinae contained in
the ingested pork. It is estimated that about 20 million persons are affected
by Trichiniasis in the United States of America. It is further stated that
heavy infestation in man may cause death. The mortality of symptomatic
cases runs from 5 to 40 per cent depending on how early proper treatment is
begun. Purgatives which may be effective in removing other worm
infestations from the intestinal ‘tract, are rarely effective trichinella
infestation and there is no specific therapy available for the disease. Once the
trichinae are encysted in muscle tissue they cannot be dislodged, and only
symptomatic analgesic treatment is feasible in the later chronic stages.
Death is usually from cardiac or respiratory failure in the acute phase. In
fact, worms may invade heart muscle causing myocarditis and involvement
of muscles of the diaphragm leading to death by respiratory failure. "The
Government of the United States does not approve pork for various meat
products unless the pork is quick frozen or is stored for 20 days less than—
15°C, which kills the trichina worms.!” It is interesting to note that in
spite of extensive and advanced hygienic control, the United States is unable
to prevent this dreadful disease. So the only way to prevent trichiniasis is to
avoid swineflesh. '

(b) Another worm named Taenia solium (a cestode or tapeworm) is also
spread by infected swineflesh.

(c) Swine by nature are filthy, in their habits.

Reference
1. The World Book Encyclopaedia, Volvii, p. 279, 1966.
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2:184 (Fast) a certain number of days; and (for) him who is s1ck
among you on a journey, (the same) number of other days;
and for those who can afford it there is a ransom; the
feeding of a man in need-but who so does food of his own
accord, it is better for him; and that you fast is better for
you if you did but know.

And (for) him who is sick among you or on a journey (the same)
number of other days

Fasting from dawn to sunset during the 9th lunar month of the Muslim
calendar (Ramadan) every year is obligatory for all adult Muslims—male and
female. This Ramadan fasting (Siam in Arabic) means total abstention from
any food or drink and even smoking and sex during the period of fasting. But
there is exemption for those who are sick or journeying who need not fast,
but they will have to keep the fast for the number of days missed, when they
are cured or return home. This concession is a mercy from Allah, as He declares
in the next verse 2:185, just after the mention of exemption, for the second
time, "Allah desires for you ease and He does not desire hardship for you."

So the purpose of such concession is to avoid hardship to the fasting
persons. The exemption from fasting due to illness is justified as abstention
from food and drink for the whole day may harm the patient. There are
diseases in which patients need food, drink and medicine at regular short
intervals as in cases of severe diarrhoea and dysentery; acute infections like
lobar and bronchopneumonia, acute appendicitis, acute meningitis, typhoid
fever, severe diabetes mellitus and acute abdominal colics etc. In severe
diarrhoea and dysentery, fasting may lead to dehydration and electrolyte
imbalance; in severe diabetes fasting may cause hypoglycaemic coma
(unconsciousness due to very low blood sugar level). In diseases with high
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fever and vomiting, fluid replacement is essential. Thus, such exemption in
illness is quite scientific and medically sound.

However, in mild diabetes one may not suffer from any inconvenience due
to day long fasting. In certain acute infections, if long acting anti-biotics are
available, then one may keep the fast and take medicine only at night.

Mild sicknesses like common cold, scabies, mild trauma, headache etc.,
which do not cause much hardship, should not be considered enough reason
to avoid fasting in the month of Ramadan. But, the responsibility to decide
to keep or break the fast in illness is on the person who is sick.

The exemption during journeys is also justified, as the traveller (musafir)
may not get sufficient opportunity to have regular food (‘sehr’* in
particular), rest and sleep during the journey, which are essential to maintain
normal health. So to avoid any hardship and difficulty, Allah, in His infinite
mercy, exempts the travellers from fasting during journeys and short stays
(less than 15 days) away from home (more than 48 miles). However, like
mild sickness, comfortable journeys and stays abroad, which do not cause
any significant hardship in keeping the fast, may not be considered sufficient
excuse to avoid fasting. But one is entitled to keep the fast or avoid it during
all- types of journey.

And that you fast is better for you if you did but know

Some people think that day long fasting for a month may cause
malnutrition and thus harm the faster. But since the Ramadan type** of
fasting is not starvation, but only a change in meal times for one month,
there is no cause for deterioration of health, if one takes a balanced diet
at night.

In this verse Allah clearly declares that fasting in Ramadan is good for
mankind. We do not yet know all the. physical and spiritual benefits of
Ramadan fasting. However the scientific study on the effects of Ramadan
fasting on health carried on during 1958-1965 in Dhaka and Rajshahi
medical colleges (Bangladesh), showed some distinct physical benefits of
such fasting:

1. There is slow, harmless and mild loss of weight in 80% of fasting
subjects.!:2 This loss of body weight may be useful as a therapeutic method

*  Sehr is unique in Islamic fasting. It means late night meal before dawn.

** Ramadan fasting is less severe than Lent or 24 hour starvation practised by followers
of some other religions. The fasting period is from dawn to dusk and one is expected
to take meal just before dawn when the fasting begins for the day.
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to treat the patients for obesity (over weight). But such patients will have to
avoid over eating and fatty foods even during night and non-fasting periods
of the year.

2. Abnormal gastric acidity: Both hypo and hyperchlorhydria are mostly
changed to normal acidity (isochlorhydria) due to month long fasting in
Ramadan.?# Since fasting normally reduces gastric acidity (lowest gastric
acid is normally found in the early morning before the taking of any food
following 'fasting' after dinner); Ramadan fasting should naturally help in
reducing, and preventing hyper acidity which is one of the important factors
which cause peptic ulcers.

3. Incidence of peptic ulcer is much less in Muslim majority countries
and Muslim populations of countries of mixed religions. This may be due
to regular Ramadan fasting; and absence of alcohol in their diet. Dr. E.T.
Hess of Wusasa Hospital, Zaria, northern Nigeria wrote in 1960: "As
regards your inquiry reference cases of peptic ulcer, the incidence of this
disease here amongst the Africans living in a tribal manner appears to be
absolutely nill".> Cleave further reported higher incidence of peptic ulcers
among the Chinese in Indonesia and Malayasia than the local Javanese and
Malay Muslims.

These observations support the idea that reduction of gastric acidity and
conversion of hypo and hyper acidity to normal level due to fasting in
Ramadan may be partly responsible for very low incidence of peptic ulcers
in Egyptian villagers, Northern Nigerians, Javanese and Malay Muslims.
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2:185 The month of Ramadan in which was revealed the Quran,
a guidance for mankind, and clear proofs of the guidance,
and the criterion (of right and wrong). And whosoever of
you is sick or on a journey, (let him fast) the same number of
other days. Allah desires for you ease; He desires not
hardship for you and (He desires) that you should
complete the period, and that you should magnify Allah
for having guided you and that peradventure you may be
thankful.

This has been already discussed under explanation to verse 2: 184.
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2 :187 ..And eat and drink until the white thread of dawn
appears to you distinct from the black thread.....

In this verse Allah says that in the month of Ramadan, it is lawful to eat
and drink until the first white glow of dawn is not distinguishable from the
black darkness of night, i.e. till the advent of dawn. Due to the rotation of
the earth, a place comes to such a position that though the sun is still well
below the horizon sun rays cannot reach the place directly; the sky is
illuminated by the reflection of the sun rays on clouds, dust, etc. suspended
in the atmosphere; this is astronomical dawn, or astronomical morning
twilight. It does not begin as long as the stars of the sixth magnitude
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(faintest possible star visible to the naked eye) can be sighted in zenith.
Astronomers have found by calculation that this is possible when the sun is
18° or more below the horizon. Hence at a place dawn begins, when the sun
is 18° below the horizon.

The time, that dawn lasts, is measured by the time the sun takes to pass
over 18° of its arc.! This depends on the latitude of the place and declination
of the sun, i.e. on the position of the place on the earth and on the day of
the year. It is shortest at the equator, since the sun's apparent diurnal path
there intersects the horizon at right angles, and the perpendicular is the
shortest distance. On equinoctial days at the equator dawn lasts for 1" 12™
i.e. dawn begins 1" 12™ before sunrise.

At places near 30° latitude north, dawn lasts about 1" 15™ in March,
1" 25 ™ in June. In Bangladesh food and drink can be taken in the month of
Ramadan about 1" 20™ before sunrise.

It is very difficult to understand what is meant by the statement: "white
thread of dawn appears distinct from its black thread." As it appears,
whiteness of dawn merges continuously into the blackness of night, and at
no time, is there any visible sharp distinction between them. But as stated
above, at the start of astronomical dawn, though the stars of the sixth
magnitude cease to be visible in the zenith, similar stars remain visible just
to the west of the zenith. So, theoretically, there is a time, when at the
zenith, a faint distinction between the areas of visibility and non-visibility
of stars of the sixth magnitude exists, like two threads juxtaposed together.

In this connection Allama Yusuf Ali says, "Those in touch with Nature
know the beautiful effect of early dawn. First appear white indefinable
streaks of light in the east, then a dark zone supervenes; followed by a
beautiful pinkish white zone clearly defined from dark; this is the true dawn,
after that the fast begins."?

Further research is necessary to get a clear understanding of the verse and
the meaning of white and black threads as referred to in this verse.
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2:189 They ask you concerning the New Moon. Say, they are but
Signs to mark fixed periods of time in (the affairs of) men
and pilgrimage...

In this verse Allah says that the (crescent) moon is to be regarded as a
symbol for fixing the time of affairs of man as well as for fixing the time
and date of pilgrimage.

Thus it is suggested that the moon may be used as the basis for
construction of the calendar. A calendar is required to count the period or
interval of time to mark unambiguously every moment, past, present and
future. For this purpose units of time should at first be selected. Basic units
must be intervals which every one can recognise easily. Three units are in
use in forming a calendar; these are, solar day, lunar month and tropical
year. These three units are connected with three separate activities of the
solar system.

A day or more precisely a solar day is the interval of time of one complete
rotation of the earth about its-axis with respect to the sun.

A lunar month is related to the moon and is the interval of time the moon
takes to revolve round the earth, relative to the sun. If a month is defined as
the interval between two successive identical phases of the moon (e.g. two
consecutive new moons), it is found that this interval (i.e. the lunar month)
varies from 29 days to 30 days, and has an average length of, not exactly
29.50 days, but 29.5306 days. Thus there is difficulty in filling days into
months.

The third unit of time, the tropical year is the interval that the earth takes
to make a complete revolution around the sun, with respect to equinoctial
points or seasons. This is marked by recurrence of seasons, which can be
seen at night by the changing pattern of the stars and in day time by the
changes in the path of the sun.

The main problem is that the number of solar days and lunar months in a
tropical year, are not whole numbers. Thus in a tropical year, there are
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365.24222 solar days, and 12.3683 lunar months. Thus as the number of
days would not fit exactly into months, so neither would the number of days
nor number of months exactly fit into the year. Though the fractions seem
very small, they would accumulate over several years to make serious errors.
So attention has to be paid to these minor errors. The Julian calendar was
introduced in 46 BC decreeing that the year would consist of 455 days.!
Again the Gregorian Calendar was introduced in all Roman Catholic
countries by omitting 10 days from the year 1582. This corrected calendar
was introduced in England in 1757 by calling 2nd September 14th
September, with country-wide demonstration chanting 'Give us back our 11
days'.!

As suggested in the verse, a calendar can be constructed simply on the
basis of the moon. Such a lunar calendar has the units, solar day,
lunar month and lunar year of 12 lunar months. The Hijri calendar is
such a calendar and is in use in Muslim countries. A normal Hijri
year consists of 12 lunar months of alternate lengths of 30 days and
29 days, (the lunar month beginning at the new moon). Since the average
length of a lunar month is 29.53 days, while that of a Hijri month is 29.50
days, the calendar will go out of step with the moon by about 0.36 days
(8"38’“) in one year, and it would soon become noticeable that the
month no longer starts with the new moon. To overcome this difficulty,
the Hijri calendar is divided into cycles of 30 years; for the first 19 years
of each cycle, the 12th month has its normal value of 29 days, but
for the next 11 years, it has 30 days. By this simple device, the average
length of the calendar month is increased from 29.50 days to 29.530566
days, which is about .000033 days or 3 seconds shorter than the true lunar
month. The calendar kéeps the month in step with the moon so accurately
that it would take about 2500 years for it go wrong by one complete
day.! The Gregorian calendar would go wrong by one complete day in
3300 years2.

The solar calendar is changed by man and needs calculations which are not
obvious to the layman. The lunar calendar, guided by the appearance of the
new moon is easy for people in general. The progress of a lunar month from
its beginning on the new moon is visible to them as the moon passes
through its different phases. Allah has provided, so to say, a simple visible
calendar in nature for our easy reference. For simplicity Islamic calendar is
universal.
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In the lunar calendar the seasons are not fixed in it. Dates of seasons drift
slowly through the calendar. The lunar month of Ramadan drifts through all
the seasons of the year. The average length of the Hijri year is about 11 days
shorter than the solar year. So the seasons coincide with lunar months at
intervals of about 33 years. Though the lunar calendar does not seem to be
suitable for every day requirements of modern life, it works very
satisfactorily for religious purpose, e. g. keeping the fast, performing
pilgrimage, etc.

It may be added here that one advantage of the lunar calendar is that
Muslims in different parts of the world can have the Ramadan both in
summer and in winter.
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2:213 Mankind was one single nation....

All mankind belongs to the only one existing species of man which the
famous scientist Linnaeus named Homo sapiens. In the beginning, the
human population was probably subdivided into many smaller populations
in size from communities of several hundred persons to family sized groups.
During the course of time the smaller groups colonized newer areas. Many
of these groups became genetically isolated or cut off from mingling with
other groups. Mutations that occurred in each small isolated population
group could become established rapidly. Natural selection acted to preserve
certain traits that improved chances of survival.

There is ample evidence. that the most diverse varieties formed in this
manner can and do interbreed and produce fertile offspring. Yet, populations
of the human species differ considerably in appearance. There is a great range
in size and skin colour, wide differences in the texture and distribution of
hair on the body, in the shape of the skull and in the facial features such as
nose and lips. On the basis of such differences, anthropologists have
attempted to classify human populations. A number of similar populations
have been grouped into a race or ethnic group. The major races are
distinguished into Caucasoid (wavy hair, narrow nose, white skin), Negroid
(wooly hair, broad nose, black skin), Mongoloid (straight hair, moderately
broad nose, yellow-brown skin), and Australoid (curly hair, moderately broad
nose, brown skin). But many subdivisions can be made within each of these
groups, and wide transition zones link each to others.

The evolution of human populations occurs through mutation, selection,
migration and geographical isolation, the cumulative effect of these factors
being responsible for the development of measurable differences between the
native people in different geographical localities. Before the mass migrations
of populations in the last 500 years or so, there was a rough correlation
between geographical areas and certain human physical characteristics. The
members of the various human populations are no longer isolated by widths
of oceans or the heights of mountains. Travel and communication are
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breaking down the barriers of distance. Due to marriages between persons of
different populations, the gene pools of these populations are losing their
differences.

An American physiologist, William C. Boyd proposed a human
classification in 1903 based on the frequencies of the genes determining
blood types. The four blood types, A, B, AB, and O as discovered by
Landsteiner in 19001 are determined by three specific allelic genes and their
various combinations. An analysis of samples of blood from populations all
over the world for blood clarification has been very valuable in helping
scientists understand the relationship among human populations. By the
help of these studies, the anthropologists are able to trace the large
migrations of early human populations to Europe and Asia, and later to
America and Australia.

Despite the fact that we can divide Homo sapiens into races on the basis
of percentage of differences of many inheritable traits, the different members
of the human species are still much more alike than they are different. All
possess strictly comparable organs and physical characteristics, and
remarkable uniformity in most chemical characters. The body chromosomes
of man (23 pairs) in all his constituent races and blood groups are also the
same. Man differs from other living primates in having proportionately
large brain, small canine teeth, ability to walk upright, to use tools and to
speak. All racial types are known to be completely, interfertile and persons
of mixed racial ancestry are in their turn fully fertile. By biological criteria,
all men living today are of one 'nation'.

Reference
1. The New Encyclopaedia Britannica 2 : 1143, 1980.
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2:219 They ask you (O ! Muhammad) about alcoholic drink and
game of chance. Say: In both is great sin, and some utility
for men; but the sin of them is greater than their usefulness.
And they ask you what they ought to spend. Say: That
which is superfluous. Thus Allah makes plain to you (His)
revelation that haply you may reflect.

Alcoholic drink and game of chance : The term 'al-khamr' as used in
the Holy Quran and the Hadith of the holy Prophet means any material
which causes intoxication. It comes from the Arabic word Yakhmur which
means to cover or to curtail. Al-khamr is so called because it covers or
curtails the proper functioning of the brain. It is commonly used as a
synonym of wine or alcoholic drinks because these were the only
intoxicating material used by the Arabs at the time of the Holy Prophet
Muhammad (sm.). However, the Prophet has explicitly brought out this
general meaning of 'khamr' in his famous Hadith quoted by Salim ibn
Abdullah ibn Umar, "All intoxicants are khamr and all types of khamr are
forbidden.” However in the present discussion we shall limit ourselves to
the evils of alcoholic drinks.

By the term game of chance the accepted meaning is all types of gambling
like lottery and betting.

In this verse, it is stated that when the followers of the Holy Prophet at
Madina asked him about the attitude of Islam to alcoholic drinks and
gambling, he was directed by Allah Subhanahu Ta'ala to say that in both of
them there is great sin. Sin means disobedience to Allah and all disobedience
is harmful to mankind. Besides, in the same verse sin has been contrasted
with utility. That alcoholic drinks and gambling are closely associated with
much of the crime and social ills is well-known to all, but few are aware of
the actual harm caused by alcoholic drinks as proved by scientific research.
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The usefulness of alcoholic drink and gambling is negligible, but Allah has
also mentioned this aspect of the matter.

Among the utility of alcohol we find that it is readily absorbed and
provides some energy in the form of calories, stimulates respiration and
dilates blood vessels. The energy supplied by alcohol is of insignificant
nutritional value and the other changes are of no true benefit to our health.
But alcohol (ethyl alcohol) has many uses though not as a drink. The
benefits or uses are:

(i) Seventy per cent alcohol in distilled water is a good antiseptic and is
widely used to sterilize the skin before injection, drawing of blood, surgical
operatjons and also moistening the washed hands of surgeons, which helps
to dry the hands quickly.

(i1) Alcohol as tinctures (solutions of substances in alcohol) like tincture
iodine is useful as antiseptic and commonly used to clean the skin before
surgery.

(iii) Alcohol is used to extract many chemicals which are easily dissolved
in it, and it is widely used as a solvent of certain scents.

(iv) Alcohol is widely used as a reagent and in the preparation of certain
reagents used in chmistry and biochemistry.

(v) Alcohol is also a good preservative.

The effects of alcohol on our health show that it is always harmful as a
drink. The harmful effects of alcohol based on research are given below:

1. The most important drug effects of alcohol are those on the brain. The
higher functions of the brain are inhibited first. The pharmacologists agree
that the effect of alcohol on the brain is always a deterioration of functions
and never an improvement2. It is generally agreed that alcohol is a narcotic
and not a stimulant. The narcotic and depressive action starts from the very
beginning of its direct action on the central nervous system (CNS). "The
deceptive early appearance of stimulation and the euphoria, which misleads
the subject into a too favourable view of his performance after he has taken
alcohol, arise from the release of thé lower nervous centres from control by
the higher, by depression of the latter. In a dose such as is contained in 2 to
3 ounces of whisky (alcohol 40% of volume), alcohol causes a disorder of
attention, concentration, memory and power of reasoning ; sensory acquity
in all fields and the sense of time are impaired and sensory motor co-
ordination is disturbed. His inhibitions being lowered, his self criticism
blurred, his sense of well-being and confidence unusually enhanced, the
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individual is obviously less able to assess risks and to deal with any
situation calling for judgement and discriminating response...If blood
alcohol level rises to a concentration of 0.15% (150 mg) or over the
individual cannot drive a car without risk to the public."3

2. Newman and Fletcher? studied the effect of alcohol on vision of 50
subjects. At a concentration of 0.115% and above all showed some
impairment of vision. Goldberg5 observed that impaired vision is the chief
cause of increased traffic accidents by the alcoholics. He wrote, "Alcohol had
the same effect on vision as the setting of a grey glass in front of the eyes,
or driving with sun glass in twilight or darkness; a stronger illumination is
needed for distinguishing objects and, dimly lit objects will not be
distinguished at all. When a person is dazzled by a sharp light he needs some
time to see again clearly. Under the influence of alcohol such a person takes
a longer time before he can see clearly again.”

3. Though 7% alcohol in water causes temporary increase of hydrochloric
acid in 6gastric secretion, due to liberation of a histamin like substance or
gastrin~, higher concentration (15 to 20%) inhibits gastric secretion and
may cause marked inflammation of gastric mucosa (gastritis) due to its
irritating effect. Vomiting frequently occurs after rapid drinking.” Besides
repeated smaller dose of alcohol in smaller concentration may lead to
hyperchlorhydria, which is an important factor in the development of peptic
ulcer—a disease more common in couniries where alcohol is a permissible
social drink.8

4. Gronman® observed an increase of 5 to 10% in pulse rate, blood
pressure and total blood flow (not coronary) following ingestion of 2.3 oz.
of whisky.

5. Ninet% to ninety five per cent of ethyl alcohol ingested is oxidised in
the liver'® Alcohol causes impairment of normal liver function.! !
Duncan'? observed a marked drop in the liver glycogen level in rats
receiving 3 gms of alcohol per kg body weight, which corresponds to 18
fluid ounces of 100-proof whiskIy or a 60 kg person. It has now been
experimentally established!® ™ that alcoholic fatty liver or hepati
steatosis is due to ingestion of alcohol and not due to the lack of
carbohydrate or nutrition in the alcoholics. This direct effect of alcohol on
the liver has been demonstrated in rats.!> This fatty liver may lead to
cirrhosi of the liver and rarely sudden collapse and death due to fat
embolism.
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6. The efficient transmission of nerve impulse from brain to voluntary
muscles is impaired by the presence of alcohol in the brain and causes
erratic muscular response. The impairment varies from thick speech
and staggering gait to complete paralysis of voluntary muscles. Lengthened
reaction time is one criterion of deficiency of muscular response. Alcohol
in the brain causes a longer time lag before the voluntary muscle can obey
the brain. Forbes!2 found that a blood concentration of 0.10 to 0.20%
causes an increase of 10 to 30% in reaction time. At a speed of 30 miles per
hour a car travels 44 feet per second, so that an increase of a fraction of a
second in applying the brake may be a serious safety hazard in an
emergency.

7. Brussels'® writes, 'Ethyl alcohol is a poison and local irritant.
Contrary to popular opinion, alcohol is not a stimulant, the resulting overt
clation is misconstrued as stimulation." Doctor Cuaron'’ of Mexico
disclosed, "alcohol the 'king of poison’ in Mexico is the direct cause of most
of the criminal offences like aggression, homicide, theft, attacking women
and property damage etc". Forel’ wrote, " Experience shows that in all
countries where the alcoholic habit reigns, it accounts for one-half to three-
fourths of the crimes, a great share of suicides, of mental disorders, of
deaths, of diseases generally, of poverty, of vulgar depravity, of sexual
excesses, veneral diseases and of dissolution of families. In Switzerland,
careful statistics of 15 largest cities show that one-third of the male suicides,
and one-tenth of deaths in men above twenty years are wholy or essentially
referable to alcohol”.

8. The main risk of drinking alcohol is that it is such a habit-producing
narcotic that it is very difficult to restrict oneself to a smaller dose due to the
intense urge it produces for drink. There is really no safe dose of alcohol as a
drink, the end result of chronic alcoholics is a disease called alcoholism.
It is defined as "a chronic illness, psychic, somatic or psychosomatic,
which manifests itself as a disorder of behviour characterised by the
repeated drinking of alcoholic beverages to an extent that it exceeds the
customary dietary use and compliance with the social customs of the
community and that interferes with the drinker's health or his social pr
economic functioning".19 Thus an alcoholic is any individual who has lost
control of his drinking habit or who cannot abstain and clinically he is a
person in whom a pattern of excessive drinking has resulted in identifiable
undesirable effects.
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9. Anti-social behaviour : Loss of inhibition caused by alcohol results in
anti-social behaviour which was known to the Roman intellectuals as well.
The renowned Roman philosopher and senator, Seneca20 wrote,
"Drunkenness kindles and discloses every kind of vice, and removes the
sense of shame that veils our evil undertakings. For more men abstain from
forbidden actions because they are ashamed of sinning than because their
inclinations are good." The role of alcohol as a causative factor in acts of
violence has been repeatedly emphasized in recent careful studies.?!

10. Alcoholism and Insanity: Alcoholism is one of the important causes
of insanity. Acute delirious insanity commonly known as delirium tremens
results from either prolonged over-drinking or sudden stoppage of drink. The
latter can be cured under prolonged medical care. It is characterised by
hallucination of sight usually taking the form of terrifying animals, and
alcoholic mania in which the patient is very noisy. Repeated attacks may
result in mental deterioration, dulling and %adual loss of memory

11. Death rate: Tashira and Lipscombe“~ reported the average death rate
among alcoholics in California as 2.5 times the normal. They found 24%
violent deaths among alcoholics compared to 9% of violent deaths in the
adult population. Dahlgren®" reported an increase in deaths due to drowning,
accidents and suicide in alcoholics. Kessel and Grossman>> reported a
suicide rate in alcoholics 80 times greater than in normal males.

12. The treatment of alcoholism is not satisfactory. Besides, occasional
abstinence even when spread over a few years is not enough for treatment of
alcoholism as "alcohol dependence is often a chronic relapsing illness."

The above scientific facts prove that alcohol is more harmful than useful.

Gambling has also been mentioned in the same verse (2:219) along with
alcoholic drink. "Gambling in the broadest sense is deciding some matter by
pure chance or by hazard. In its more limited sense, it means an effort to
gain something of value by risking the loss of something on a matter of
chance. Philosophers and psychologists agree that gambling appeals to two
basic traits of human nature, the desire for gain and the exhilarating thril of
uncertainty."27

Like alcohol, gambling also has little benefit but much harm. Among the
benefits of game of chance are:

1. A gambler may earn a large sum of money with a small investment or
little physical labour.

2. He earns by sheer luck.
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3. Gambling with a small bet is often regarded as recreation by some.
From ancient to modern times gambling has been practiced in a number

of forms for financial gain in every country of the world, although it has
been vigorously opposed and suppressed by various groups from time to
time. All countries now-a-days have laws for the regulation of gambling.
Such a regulation is considered necessary partly because of the harm done by
the heavy losses from gambling and by disputes growing out of it, for the
history of gambling from the earliest ages is full of incidents featuring
duels, murders, suicides and thefts."

That the harm of gambling is much greater will be evident from the

following:

1.

Though a gambler may earn a good amount sometime, he is usually a
loser in the end. A gambler earns occasionally but he is a.frequent loser.
Like alcoholic drink, gambling is also a habit producing social evil.
Mr. Kenna28 a psychologist in the University of New South Wales,
Australia, began a thorough investigation among the gamblers of
Britani, who bet a few shillings on horses a week to those who play for
thousands of pounds a night in gambling clubs. He said, "Not enough
is known about gambling. There is no body of evidence to show what
makes people gamblers, or where the border line between recreation and
addiction begins. A thorough investigation may well reveal that
addiction to gambling is a disease just like alcoholism."

It is well known that like alcoholism, gambling may produce an
uncontrollable urge to gamble even if it causes heavy financial loss to
the gambler.

Like alcoholic drunke™ness, gamblers are often ashamed of their action,
when the urge to gamble is absent.

Due to heavy financial loss, many solvent and socialy well-placed
gamblers become poor and the family is utterly impoverished.
Consequent upon financial trouble, the family life of a gambler may
become unhappy and even dissolution may occur.

In case of shortage of money to gamble, a gambler may misappropriate
others, money, steal or even indulge in various deceptions and crimes to
get sufficient funds for gambling.

Gambler who earns a large sum of money by pure chance and not by
efficiency, labour or knowledge, is a bad example in the society for
people who work hard to earn an honest living.
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-

Gaining money by lottery is like stealing from a large number of
people through an organised institution in a subtle way.

State lotteries and lotteries to help social organisations do not inculcate
the spirit of benevolence, rather they induce people to run after financial
gain, a prospect so remote as to be a form of self deception.

So there is enough evidence for the Quranic statement that drinking and
gambling yield small benefit compared to the harm they cause.
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2:222 They question you (O! Muhammad), concerning menstrua-
tion. Say: It is discomfort and pollution, so let women alone
at such times and go not unto them till they are cleansed.’
And when they have purified themselves, then go in unto
them as Allah has enjoined upon you. Truly Allah loves
those who turn unto Him, and loves those who care for
ceanness.

Menstruation is a monthly course of bleeding from the uterus for 5 to 7
days for all adult women during the reproductive period unless pregnancy
occurs. Though it is a physiological phenomenon, yet it is not devoid of
any danger like micturition and defaecation. The Quranic statement that it is
a discomfort is sup{aorted by scientific observations.

1. Wilfrid Shaw ", a famous gynaecologist wrote, "a feeling of uneasiness
during normal menstruation—specially in the lower, abdomen is quite
common." Some girls get severe pain during the first period, and in some,
pain may last throughout life during each menstruation.

2. Dr. Joan Graham” wrote, "Since there is chance of spreading disease
and getting infection during menstruation, it cannot be regarded as
absolutely normal and ph;siological."

3. Dr. Katherin Dalton, a British lady doctor carried out research to study
the effect of menstruation on the performance of young girls in hospitals,
hostels, and prisons during 1959-1961 in the United Kingdom. She
published five papers in a British medical journal based on the findings of
her study. She observed that just before and during the period, the efficiency
and physical fitness of the girls are markedly lowered. Dr. Dalton observed
that the lack of interest, inattentiveness, a tendency to avoid games and
talkativeness are increased by 26% to 36%. Girls who have developed bad
habits, have a tendency during this period to commit greater offences. She
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further wrote, "from among the students of 6th grade 11 prefects were
selected of age 16 to 18 years, who were empowered to punish the girls who
commit offences in the class. It is interesting to note that these prefects
increase the intensity of punishment during their own menstrual period.
They begin to increase the punishments at the beginning of their period and
continue to increase during the period and again become normal after the
period." Dr. Dalton then posed a question, if such behaviour is true for all
women, specially the teachers, magistrates and others engaged in
administration.

4. Dr. Erdelyi4 of lllinois, USA, studied the effects of menstruation on
729 Hungarian female athletes. He found that their standard in tennis and
boat race was markedly reduced during menstruation.

So the above mentioned scientific observations are enough 1o justify the
statement that mcnstruation is a state of minor illncss when all women
should avoid physical labour and risk of infection.

Then Allah forbids sex relations during menstruation. This is also
medically justified.

During a period, the opening of the uterus (os-uteri) which normally
remains closed by mucus plug, becomes open to allow the menstrual blood
to flow out. The bleeding comes from the necrosis of the lining of the
uterus which grew in thickness during the post-menstrual period. If fertilised
ovum or embryo does not embed there, the newly grown endometrium
undergoes necrosis, hence bleeding. There is no menstruation if pregnancy
occurs.

As a result of the opening of the os-uteri, there is every chance of
bacterial infection from outside if coitus takes place during that period.
Besides, the infection if already present in the birth canal may easily
spread inside. This spread will be dangerous as the uterus is directly
connected with the peritoneal cavity through the two fallopian tubes on two
sides of the uterus. So if there is infection in the female passage like
gonorrhoea and syphilis the infection may readily spread inwards following
coitus resulting in serious diseases viz., endometritis salpingitis, peritonitis
and even pelvic cellulitis in the female. If the female suffers from
leucorrhoea due to a parasite called Trichomona vaginalis, the male partner
may get trichomonal urethritis. On the other hand the infected male may
easily introduce venereal diseases into the female partner more easily during
the menstrual period.
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One should realise that, "Sex relation is an emotional phenomenon and
proper hygienic control may not be possible at the time. So when the inner
lining of the uterus is not intact and the os-uteri is open, the chance of
spreading infection in the female partner is obvious.

Dr. Graham® opines, "the reason to forbid coitus during the menstrual
period is not psychological but hygienic."

Besides, coitus during the period when blood is flowing is against the
aesthetic sense of a decent person. So it should be forbidden for aesthetic
reasons as well.

However, in Islam menstrual blood is considered unclean, not the
menstruating woman. Only sex relation is prohibited, but one should not
regard her as an unclean object as is done in some other societies. So, all the
regulations in this respect are scientific and hygienic.
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2:223 Your wives are a tilth to you: so approach your tilth as you
will and send (good deeds) before you for your souls.

Wives as Tilth: In this verse wives have been mentioned a tilth to
husbands.

To a farmer his tilth is a precious possession which yields him crops for
sustenance and satisfaction. He is free to cultivate it at any time and in any
manner, but unless he is careful and considerate he will come to grief. Prior
to sowing, he is to complete certain essential prerequisites such as
appropriate tilling of the soil, cleaning the ground of weeds and other
harmful elements, adequate provision for irrigation and proper manuring.
Otherwise, the soil will degenerate and yield very poor crops.

A good farmer starts sowing when his land is fully ready to receive the
seeds. Further, he sows the seeds at the appropriate time, he knows that
summer crops will not grow in winter and vice versa.

Similarly a husband, before copulation, should see that his wife is ready
both physically and mentally for the act i.e., for receiving the seeds. He
should not approach her when she is unclean i.e., during her menstruation-
period, or when she is ill, or during the 40 days (verse 2: 232) following
child birth. Keeping in mind the limitations detailed above, the husband can
chose his own time and manner of approach.

In this connection Abdullah Yusuf Ali writes as follows in his translation
of the Holy Quran (vide note 249. p.88):

"Sex is not a thing to be ashamed of, or to be treated lightly or to be
indulged to excess. It is as solemn a fact as any in life. It is compared to a
husbandman's tilth; it is a serious affair to him: he sows the seed in order to
reap the harvest. But he chooses his own time and mode of cultivation. He
does not sow out of season nor cultivate in a manner which will injure or
exhaust the soil. He is wise and considerate and does not run riot. Coming
from the simile to human beings, every kind of mutual consideration is
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required, but above all, must remember that even in these matters there
is a spiritual aspect. We must never forget our souls, and that we are
responsible to God."
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2:228 Women who are divorced shall wait, keeping themselves
apart, three monthly courses. And it is not lawful for them
that they should conceal that which Allah has created in
their wombs if they are believers in Allah and the last
day...

Iddat. According to this verse a Muslim woman after divorce will have
to wait for three menstruations before she can marry again. This is no doubt
wise and scientific to avoid any future conflict about the paternity of
children born after remarriage of the divorced women. Islam gives utmost
importance to the true paternity of children or various reasons including the
question of inheritance.

If pregnancy occurs, menstruation stops. This is known as amenorrhoea.
It is the earliest symptom of pregnancy. Amenorrhoea has not the same
significance in the case of a woman whose periods were previously irregular,
nor in a woman of menopausal age (stoppage of menstruation). 'Pregnancy
has been known to occur in a girl before a menstrual period has been
observed, and it may arise during a period of amenorrhoea, for example
during lactation or following discontinuation of oral contraceptives.
Difficulty may arise if there is bleeding during early pregnancy. Such
bleeding may come from the cavity of the uterus before the decidua
copsularis fuses wnh the decidua vera; but it is not to be regarded as
menstrual bleedmg Such bleeding in early pregnancy will be regarded by
lay people as true menstruation, though pregnancy is still there. The Islamic
provision of waiting for three successive menstrual periods will ensure that
the divorced woman was not pregnant by her previous husband and will
prevent any possible conflict about paternity of the future child of the
divorced woman. If this rule is not observed there is a chance that the
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divorced woman was with child produced by the divorcing husband, even if
she had one or two "courses" of bleeding.

If three months are allowed, in spite of bleeding due to threatened
abortiorf, other signs of pregnancy will also be apparent.

Besides if such precaution is not taken and if sex takes place soon after
divorce then there is the possibility of superfecundation or superfactation b
the next husband ever above the pregnancy due to the previous husband”.
Islamic provision will thus prevent such possible medicolegal
complications as are more easily detected in mixed races when a white
woman gives birth to two foetuses—one white and one black or vice versa.

As for not disclosing what is in the womb, it is mostly based on the fact
that unless the woman concerned gives a correct statement about her period,
it is very difficult to prove her pregnancy and even her menstrual period. The
medical tests available are not practicable. So Allah declares it illegal to
conceal about the pregnancy, because if pregnant, she cannot marry again
unless she is delivered of her child. Thus there is a chance of false statement
to avoid long delay of remarriage. Islam makes such concealment a great sin
to avoid social problems.
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2:233 The mothers shall give suck to their offspring for two
whole years if the father desires to complete the term....

Suckling Period: In the case of all mammals, the mother's breasts
undergo certain changes to produce milk for the new born. This is the only
food for some time for all mammalian offspring including human babies.
But breast feeding was a taboo among the aristocrats in Arabia in the 7th
century as it has been discouraged till recently in modern societies. But the
Quran enjoins breast feeding for two whole years. There are many
advantages of breast feeding over artificial feeding for which very recently
medical scientists are also emphasizing the importance of breast feeding
(lactation period). Lactation is secretion of milk from the breast. It is
inhibited during pregnancy by the action of placental oestrogen on the
hypothalamus and anterior pituitary. Immediately after delivery, the
inhibition is removed and an outflow of prolactin initiates lactation but
never before the placenta is cast out or ceases to function. Once lataction is
initiated, it is maintained by suckling or stimulation of the nipple. By a
nerve reflex operating via the hypothalamus, suckling stimulates the
secretion of prolactin, GH (Growth Hormone) and ACTH (Adreno corico
trophin) and inhibits the release of gonadotrophins (sex hormones).
Lactation may continue even up to 4 years if the nipple is stimulated
regularly.1

Actual delivery of milk from the nipple is caused by contraction of
myoepithelial cells around acini and ducts, which are stimulated by
oxytocin, released by the hypothalamus and anterior pituitary gland in
response to stimulation of the nipple. This oxytocin is responsible for
strong contraction of the puerperal (after delivery) uterus during suckling or
handling of the breast. Such after-pains as are due to uterine contraction
worsen at the baby's feed times. But such contraction helzps the uterus to
involute to its normal size and expel the uterine contents. !’
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During the first two or three days after delivery, the breasts secrete only
colostrum, yet the baby must be "put to breast regularly in order to promote
bonding between the mother and baby, to stimulate the secretion of milk
and to teach the baby to suck."? The colostrum is the thin, yellowish milky
fluid containing upto 20% protein, in which immunoglobulins predominate
(Ig), representing the antibodies found in maternal blood. It contains more
minerals and less fat carbohydrate than does milk. So colostrum is very
helpful for the new born babies. In the recent past, artificial feeding which
has become so wide spread throughout the world is perhaps an indictment of
the apathy of doctors, nurses and others who are in a position to give advice
and education to future parents, in the face of the immense power of
commerce and advertising. The trend is encouraged by the changes in society
and our way of life which seem to make artificial feeding more convenient.
But "modern research reveals more and more reasons why the milk from his
own mother provides the baby the best form of nutrition and the best
protection against infections, especially enteric infections, and against the
development of hypersensitivity. Several mechanisms are involved in
protection against infections. These include maternal secretory IgA and
lysozymes which either kill organisms or prevent their adherence to the
intestinal wall, lactoferrin which ensures rapid absorption of iron so that it
is not available for the essential needs of replicating organisms, and
encouragement of growth of lactobacillus bifidus to the exclusion of other
pathogenic organisms which flourish in the more alkaline intestinal
environment provided by the ingestion of cow's milk. While secretory IgA
is thought to be an important factor against the development of
hypersensitivity, avoidance of the powerful antigenic effect of cow's milk
protein is equally imponant."2

Thus modern science is advocating the usefulness of breast feeding, which
was ordained in the Holy Quran in the early 7th century.

There are other important benefits of breast feeding which are also worth
noting. Breast feeding not only provides adequate nutrition to the infant, but
it is a two way process which was intended to provide a pleasurable
experience for both parties. This feed-back to the mother can make the feed
time something to look forward to, rather than a routine duty to feed the
baby. An important part of the process is to help the mother fall in love
with her baby. In this way the mother infant attachment is made secure, so
that she will not wish to be parted from her baby in the early months, and
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her continuous presence will give the baby security and the mother a
proper understanding of its needs throughout the early development.

Breast feeding is highly beneficial also for the mental health of the
child. Psychologists and psychiatrists have found that the root cause of
many mental ailments and delinquency may be traced to insecurity and
deprivation of love during infancy. The baby feels secure and reassured in the
warmth of its mother's lap and breast and intensely enjoys the soothing
physical touch.

Cow's milk contains more fat than the baby can cope with, so one must
dilute it but while doing so the necessary concentration of other essential
ingredients are lowered. Besides boiling or pasteurisation of milk destroys
vitamin C completely. Mother's milk is well balanced according to the need
of the child containing adequate nutrients, vitamins and immunoglobulins.
Besides the temperature of the mother's milk is ideal for the baby.

"There is also cumulative evidence that the health of the breast is best
preserved when they are allowed to fulfil their physiological function."?

During pregnancy there is an increase in the excretion of several urinarg
amino acids, histidine and threonine being the ones most markedly affected.

Threonine excretion increases steadily throughout gestation, whereas
histidine reaches a maximum at about 4 months, and thereafter remains at
more or less the same level till term.* During lactation the excretion level
falls rapidly, often to values below those found in the non-pregnant state.

After abortion, menstruation begins within 4-5 weeks (mean time 22-23
days) and the first period is ovular in 75-85% cases. But after delivery at
term, the return of ovulation and menstruation depends on lactation. In
women who do not breast feed, menstruation usually reapears in 6-8 weeks
and 90% have a regular cycle in 3 months, but usually much later in
lactating women. Lactation and ovulation are antagonistic, either because
prolactin and gonadotrophins cannot be produced simultaneously or because
prolactin blocks the action of gonadotrophins. It also said that the ovaries of
breast feeding women are to some extent refractory. The suppression of the
ovarian output of oestrogen explains why lactation encourages involution of
the uterus." So lactation delays menstruation in general.

Lactation also delays pregnancy as "Amenorrhoea (absence of menstrua-
tion) may persist for as long as 2 years in lactating women, though not in
all cases. In a small percentage of cases (10-30%) menstruation may retam
within 3-6 months. When menstruation begins in lactating women, the
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cycle is not regular at first and the first period is anovular in 60% cases.
Despite such observations, lactation does undoubtedly lower fertility. It is
now an accepted view that failing lactation allows a return of menstruation
i.e. ovulation and possible future pregnancy. If contraception is not practised
75% of non-lactating women conceive again within 6-9 months of delivery
as against 7-10% of those who breast feed."!

So Quranic advice to breast feed for 2 years will no doubt help in natural
family planning in a large number of cases. Besides a gap of minimum three
years is essential for the mother to regain her normal health after each
pregnancy.

In recent times modern societies are again turning back to breast feeding
which is so beneficial to both mother and child.

In the early pre-Islamic Arab society, well-to-do families used to employ
foster mothers (from among lactating women) to suckle their babies. Our
Holy Prophet (sm.) was also similarly suckled by his foster mother Bibi
Halima (r) the Quran permits such arrangement if both parents agree. Such
arrangement will not physically harm the baby as it will suck the miik of
this foster mother which is expected to have similar composition to its own
mother's milk.

Of course, if for some reason, the mother is unable to suckle her baby or
there is disease of the breast, there is no sin in resorting to artificial feeding.
Besides after 3-4 months all babies must be provided with solid or semisolid
food along with milk. If mother's milk is not adequate cow's milk must be
given after suitable dilution.
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3:6 He it is Who fashions you in the wombs as He pleases.
There is no Allah except He, the Exalted, the Wise.

The Quranic verse draws our attention to two most exciting biological
phenomena connected with the continuity of life in human species, namely
the beginning of pregnancy and the diversity of the physical traits which all-
human foetus develops inside the uterus by Divine decree.

Life begins for each human being when a minute wriggling sperm of the
male parent plunges into a mature ovum of the female. It is at this moment
of fusion of the sperm and ovum (a process called fertilization), that not
only the existence of a new human being but also its sex and individuality
is deternined. During the first month of human life, the fertilized egg
undergoes a miraculous change first by a cleavage into two cells, and further
by subsequent divisions and redivisions is tranformed into a creature with a
head, body, heart, and with the appearance of arms, legs, ears, stomach and
brain.

Secondly, the verse points to the master designing by the Supreme Hand,
the intricate patterns of human form in the gravid uterus, determining the
cast of our features, the from of our finger prints, and all those subtle
differences which set apart one man from another and resulting in the
absolute individuality and uniqueness of every person. Biology not only
recognizes this but in fact supplies evidence for a rational explanation of
this uniqueness. In the first place, the sex of every child is normally fixed at
the instant of conception form the moment the father's sperm enters the
mother's egg. Each body cell of a normal human individual has 46
chromosomes—22 pairs, and the two sex chromosomes becoming the 23rd
pairz. Among the two sex chromosomes of the male, one is X and other Y,
while the female has two X's forming the pair. The male produces two kinds
of sperm; one half carries an X chromosome and the other half carriesa Y
chromosome. All the eggs, however, carry X chromosomes. When an egg is
fertilized by a sperm bearing a Y chromosome, the baby is male (XY), and

www.pathagar.com



90 Scicniific Indications in the Holy Quran

when the egg is fertilized by a sperm containing an X chromosome the baby
is female (XX). The combination of these chromosomes is beyond human
control, and Allah decides if the child will be a male or a female.

The physical basis of inheritance of characters by the offspring lies in the
sex cells in more or less discrete units for which Johannsen suggested the
word, 'gene' in 1909. Each normal chromosome contains its specific number
of genes, and since the chromosomes are paired, each gene has also its mate,
one inherited from the father and one from the mother. When the two genes
are alike, they will have equal weight in affecting the characteristics and the
result is one of blending. Frequently, however, one gene is stronger and
exerts the dominating influence over the other apparently inert one.
Although a child gets half of his genes from his mother and the other half
from his father, it receives only half the total genes (never all) each parent
possesses. It is a matter of divine decree (interpreted as chance by biologists)
which character a child will inherit from its parents. It is even more of a
gamble (in truth, again, a divine decree) which if any, genes it will inherit
from ancestors several generations back. A child may resemble one parent in
one trait and the other in another trait, may be intermediate the parents in a
third, and resemble neither in a fourth.

Heredity seems notoriously capricious to a casual observer, but the
uniqueness of each individual in the mother's womb is preordainded by the
Supreme Creator. Thus each individual is distinct in appearance, size, colour
of skin, and many other traits so much so that no two persons are exactly
alike. It is quite interesting that even the thumb impressions of different
people are so different that it is a reliable method of identifying individuals.
Again, in spite of differences in various details, there are some similarities
in the members of each race. This marvellous unity in diversity is a fact
which should provide us with sufficient evidence to believe in the Supreme
Creator, Allah.

Sometimes, the foetus may have some developmental defects like
congenital heart diseases, anancephale, polydactility and so on. Some of
these defects are compatible with life while the others are incompatible. But
all these are beyond human control though a few of them may be diagnosed
in the womb by ultrasonic scanning. There is no doubt that such variations
are also ordained by Allah.

From the above discussion, it is evident that Allah the Almighty can
mould the human babies in their mother's wombs in whatever way He
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pleases out of an infinite possibility of combinations of genes. The
intricacies of creation and development of the human embryo indicate
that Allah is the One with all wisdom and knowledge. So whatever He
creates is according to His infinite, wisdom whether we may or may not
comprehend it.
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3:27 You cause the night to pass into the day and You cause the
day to pass into the night. And You bring forth the living
from the dead, and You bring forth the dead from the
living. And You give sustenance to whom You choose,
without stint.

Alternation of day and night : It is our common experience that
everyday at dusk the night enters into the day and at dawn the day enters into
the night, the transition being gradual. This penetration of the day into the
night or vice-versa occurs on account of the following factors:

i) The diurnal rotation of the earth about its own axis as ordained by
Allah.

ii) The spherical shape (strictly speaking oblate spheroid) of the earth and
the atmosphere surrounding it, as willed by Allah.

The diurnal rotation of the earth brings about the day and the night and
their alternation. This has been fully explained under verse 2 : 164. The
round earth and its atmosphere make the merging of day and night gradual,
covering a period of time which we call twilight.

During twilight a soft, mellow, diffused glow persists for sometime
immediately after the sun sinks below the horizon (from sunset to nightfall)
or before it rises above the horizon (from daybreak to sunrise). This
phenomenon is caused by the rays of the sun that are scattered by the
particles in the earth's atmosphere so that they still reach the earth ; the faint
glow of twilight lasts until the sun is about 187 below the horizon.

The duration of the twilight varies from place to place. Near the poles
the length of twilight varies at different times of the year, but at the equator
it is always about the same. The sun's path above the earth hardly varies at
the equator and the length of time the sun takes to drop 180 below the
horizon does not vary. Twilight lasts about an hour at the equator. In the
north and south of the equator the sun's path above the earth varies, causing
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the tength of twilight to vary. During the polar summer there is a period
when the sun never drops below the horizon. Just south of the arctic circle,
the summer sun never drops as much as 180 below the horizon. As a result
twilight lasts all night from sunset to sunrise.]

It is also to be noted that at a particular place on the earth the twilights
do not occur at the same hours of the day throughcut the year. This is
caused by the annual revolution of the earth around the sun. The earth along
its annual course occupies at different times different positions with respect
tc the sun, making the duration of day-time and night-time different. On two
occasions during the year, on March 21 and Sept 23, we come acrosss equal
duration for the day and the night, whereas on June 22 the day-time is the
longest and the night-time is the shortest in the northern hemisphere while
on Dec 22nd the day-time is the shortest and the night-time the longest and
vice versa in the southern hemisphere. Consequently, the time of appearance
of twilights correspondingly varies.

The cycle of the living and the dead : For a rational explanation
of this verse, one has to comprehend the scientific definition of the two
words 'the living' and 'the dead'. 'The living' stands for organisms which are
themselves composed of non-living molecules but constituted into tissues
with the spark of life that endows them with the capacity of carrying on all
the life processes called metabolic activities. 'The dead' implies matter
consisting of non-living molecules without the virtue of life activities
namely nutrition and reproduction. It is Allah the Almighty Who can
breathe in 'the spirit' into a collection of non-living molecules at the
appropriate moment and this subject is beyond the scope of our present day
knowledge. The present discussion is mainly centered on the circulation of
matter from the non-living material into the living beings for their survival
and the reversion of the living to the non-living. This universal
phenomenon known as 'cycle of matter' can be elaborated as follows :

Life is supported in the regions of the earth known as the biosphere
which includes the oceans, the surface of the continents up to a depth, and
the lowest part of the atmosphere. Plants assimilate all the constituent
clements of their living matter in mineral form and convert them into the
diverse organic constituents of plant tissues which in their turn serve as food
for animals. The elements that are combined in organic form in the bodies
of living organisms must eventually be converted ance more into inorganic
form. This is the process known as mineralization of organic compounds
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which occurs through combustion such as forest fires and burning of organic
fuels by man, through the respiratory activities of animals and plants, and
most importantly, through the decomposition of plants, animals, and their
organic by-products by micro-organisms that are capable of digesting and
oxidizing these compounds. This flow of matter can be further elucidated by
referring to some basic chemical elements that make up about 98% of the
material found in living organisms.

Carbon : Green plants can convert solar energy to chemical energy
by a process called photosynthesis. Whenever the plants utilize this
energy through respiration carbon dioxide is released again either into the
air or into water. The plants are consumed by animals, and all organisms
after death leave in their bodies carbon compounds accumulated during their
life time.

Water (H20) : Animals including man may pick up water by
drinking while plants absorb it from the soil. In all organisms, some water
becomes chemically incorporated into living substances, later to reappear
when the substances are broken down. Eventually, all water taken in by
organisms returns to the atmosphere, in plants largely through the leaves, in
animals through breathing or evaporation from the skin or when animals
discharge their wastes.

Nitrogen : Nitrogenous compounds are synthesized by plants after
absorbing nitrogen from nature through the help of various microbial
agents or through assimilable nitrogenous compounds available in the soil.
These serve as a nitrogen source for the entire animal kingdom. Unlike
plants, animals do exerete a significant quantity of nitrogenous compounds
in course of their metabolism in the form of ammonia, uric acid, and
as urea.

Calcium : Compounds of calcium are quite common in the rocks of
the earth, and are picked up by animals in the dissolved state with water.
Land plants obtain calcium compounds from the soil. Many kinds of
animals use these in building skeletons in the form of bones or shells while
the plants utilize calcium in the formation of cell wall. When animals and
plants die, their skeletons and shells accumulate in the soil or on the bottom
of oceans, lakes, and ponds for final disintegration.

Phosphorus : It is assimilated by living organisms in inorganic
form as phosphates. In the living cells phosphorus is incorporated into the
high energy phosphate compounds, nucleic acids etc. Upon the death
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of the cell, it is again liberated as inorganic phosphate by a process called
hydrolysis. '

Sulphur : It is an essential cogstitdent of living matter in the form of
amino acids, cystine, methionine, and some co-enzymes. It is abundant in
the earth's crust and is available to living organisms principally in the form
of soluble sulphates. The organic sulphur compounds synthesized by plants
serve as nutrients for animals and plant micro-organisms that decompose the
dead plant and animal bodies, liberating hydrogen sulphide gas into the
atmosphere.

Magnesium : It is a part of the chlorophyll molecule in green plants
and is absorbed from the soil, and later enters the living cells of the
herbivorous animals through grazing. In both case$, magnesium finds its
way back to the soil after the death and decay of animals and plants.

Trace elements : Elements like zinc, copper, molybdenum are
considered as trace elements, since they are indispensable in minute
quantities in activating the specific enzymes in the living cells. These occur
as contaminants of the major constituents of nutritive media, and in the dust
particles from the air. The entry and exit of these also follow the same
course as the essential elements mentioned above.

Thus, the possible meaning of 'bringing forth the living from the dead,
and the dead from the living as proclaimed in this Quranic verse, is strictly
in accordance with modern scientific knowledge.

Reference
1. World Book of Encyclopaedia, Vol. 12, p. 342, 1966.

www.pathagar.com



S An e R NS PN A P
oL daii &35 06

3:40 He (Zachariah) said : My Lord ! How can I have a son
when age has overtaken me already and my wife is barren?
He was answered : So (it will be). Allah does what He
wills.

Son to Zachariah in old age : Prophet Zachariah (a.s.) prayed for a son
and in response to that Allah sent an angel and informed him that Allah had
granted his prayer and he would get a son to be named Yahya. Then prophet
Zachariah was astonished over the announcement of the angel because he
thought to himself that he had no possible chance to beget a child. So he
exclaimed, "My Lord ! How can | have a son when | am very old and my
wife is barren.” He was told that so it would be as it was the desire of Allah.

Now there is really no exact age limit for a man to be able to procreate
and many elderly persons get children through their younger wives.
Scientifically even old men may be able to copulate and if they have a
normal number of sperm, there is no reason why they should not be able
to procreate. In this verse it is not mentioned how old prophet Zachariah
(a.s.) was. So we may safely assume that though aged, he was able to
procreate. Havelock! writes, "In man sexual desire and even sexual potency
are often found at an advanced age." He further states, "It is a delated
question how far there can be said to be any period in man corresponding to
the menopause. If so, it is certainly vague, as indeed is sufficiently indicated
by the fact that the sperm secreting function has no necessary final term and
may be continued to advanced old age, even in one reported case to the age
of 103."

In women menopause (cessation of manstruation) occurs between wide
limits of age--35 to 55, but most commonly between 45 to 50 and is
completed within two to three years.2 So a woman cannot bear a child after
menopause.

From the above discussion it is clear that procreation of a son by prophet
Zachariah (a.s.) was quite possible.
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As for his wife, the Quran does not mention her age which might be
within the maximum reproductive age limit of 55 years. In that case there is
no difficulty in explaining her pregnancy. The point which seems
impossible to the prophet Zachariah (a.s.) was not for her age, but it was
believed that she was barren. Now barren is a vague term and in the absence
of scientific investigations, the barrenness may be only apparent rather than
real. If a woman does not bear any child even after a few years of marriage
she may be labelled as barren. But there are many instances when one
becomes pregnant even after 16 years of marriage.

Such women are often regarded as barren or sterile (primary). So in this
case physiologically the mother of Yahya (a.s.) might have been considered
barren, because she did not bear a child after her marriage and her husband
thought she was barren. Besides when both the partners are physiologically
normal, yet pregnancy may not occur for no obvious reason.

There are several possible causes of primary infertility in females, tne
more important of which are noted below :

a)  Anovular menstruation due to subclinical adrenal failure and vit. B12
deficiency. It represents about 4% of the cases of infertility in women.

b) Pelvic adhesions due to inflammation which may interfere with the
passage of the ovum from the ovary to the fallopian tube.

c) Partial or complete obstruction of both the tubes due to inflammation
or spasm. This represents 10% of infertility cases.

d Uterine hostility to the spermatozoa or fertilized ovum.

¢) Uterine agenesis (absence).

f) Cervical and vaginal hostility to spermatozoa due to heavy discharge,
excessive acidity and tough vaginal septum or hymen.

g) Production of antibodies against spermatozoa like spermagglutinins and
spermatozoa--immobilization antibody, which is found in sterile
women (never in virgins or during pregnancy).

h) Tumours of uterus like leiomyoma and adenomyosis.

i) Coital errors.

So, pregnancy is no doubt controlled by the Almighty Allah. In this
case Allah made the birth of prophet Yahya (a.s.) possible by His decree and
that was not physiologically impossible though rare. Thus a rare event
which is generally not possible can become a reality if decreed by Allah.

References
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3:47 She (Mariam) said : My Lord ! How can I have a child
when no mortal (man) has touched me ? He (Angel) said :
So Allah creates what He wills. If He decrees a thing, He
says unto it only : Be ! and it is.

Virgin birth of Isa (a.s.) : The astonishment of Mariam (a.s.) on
hearing the divine message is understandable. The birth of a baby to a
woman whom a man had never touched scemed naturally impossible, and
the Jews did never believe in the virgin birth of Isa (a.s., Jesus Christ). But
in this verse Allah clearly states that Isa (a.s.) was born of virgin Mary by
His decree as it is within His power to create whatever He wants to create.
According to the Quran, the birth of I'sa (a.s.) the son of Mariam (a.s.) is a
'Sign' of the All Powerful Allah, and the Muslims believe in this
miraculous birth of Isa (a.s.). Such a virgin birth in human beings is
unusual and it cannot be properly explained scientifically with our present
state of knowledge. But knowledge in this field is gradually expanding and
we are beginning to have a glimpse into the mystery of births of offspring
resulting without a male partner. Besides, whaterver Allah creates in the
material universe he subjects it to a set of rules. If we look for any evidence
of birth without a male partner in His vast creation we find this in natural
parthenogenesis (Parthenos = virgin, genesis = origin) or virgin birth.

In the animal and plant kingdoms the usual method of multiplication
is through a process of sexual reproduction. This involves fusion of male
and female sex cells (gametes), which means the participation of two
parents in the process of procreation. But occasionally in some plants and
animals new individuals are produced by a single parent through a process of
sexual reproduction. This process is common in unicellular lower plants and
lower animals like amoeba, plasmodia and hydra. It is not called
-parthenogenesis.

It is generally agreed that in the case of animals, a mature ovum contains
within itself all the material potentiality to form a new being. But
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sometime in some animals and under certain conditions an ovum may
develop into a new individual without fertilization by a spermatozoa, which
is known as natural parthenogenesis. This is found in lower animals,
specially arthropods. So, "Parthenogenesis is a modified form of sexual
reproduction by the development of an egg without its being fertilized by a
sperm. Such potentiality of the ovum to develop further without
fertilization can be released experimentally by a variety of mechanical,
chemical and physico-chemical means, such as pricking, exposure to
alternation of toxicity and reaction in the surrounding medium and treatment
with various kinds of radiation etc. 1"

Each species of living organism has a specific number of chromosomes in
its body cells. During the production of sex cells, the chromosome number
becomes half by a complicated process of cell division, so that each of the
sex cells produced carries only half the number of body chromosomes
(haploid number). During fertilization the union of male and female gametes
forms a zygote. The haploid number of chromosomes contributed by the
two gametes results in regaining the original chromosome number (diploid
number) of the species.

In the case of natural parthenogenesis in lower animals, the egg develops
without the usual reduction division, which means that it will have the
diploid number of chromosomes and the egg develops into a normal adult.
There is another type of parthenogenesis, in which reduction division does
occur and the egg (in this case called monoploid) can develop whether
fertilized or not. The monoploid offspring without fertilization develops into
males, the diploid offspring after fertilization develops into females. This
strange kind of reproduction occurs in bees, ants, wasps and their relatives.
Here one finds sexual and asexual reproduction going on almost
simultaneously.2 In certain insects known as thrips and in aquatic animals
belonging to Rotifera, males are unknown, the offspring being produced
always parthenogenetically.3 In a colony of honey-bees, the queen bee
produces males by parthenogenesis, but also lays fertilized eggs that produce
'workers' and females.

In the year 1900, experimental biologists first studied artificial
parthenogenesis in a wide variety of invertebrates. But during the last few
decades ova of frogs and even mammals like rabbits have been stimulated
artificially to develop without fertilization. The results have been usually
incomplete and rarely survived beyond the embryonic stage. But there are

www.pathagar.com



100 Scientific Indications in the Holy Quran

records of viable offspring occasionally in the case of rabbits. The biologists
of the agricultural Research Centre at Beltsville, Maryland, USA found that
a small percentage of eggs laid by a new breed of turkey are parthenogenetic.
Although their development rarely continues until hatching, a particular
parthenogenetically raised turkey lived to the age of 161 days.4

Parthenogenetic development in mammals except rabbits has never been
observed to lead to living offspring. In human beings, no evidence of
parthenogenests is known. But the experimentally observed parthenogenetic
phenomena in vertebrates including mammals like rabbits illustrate the fact
that apart from its normally necessary chromosomal contribution, the
spermatozoa play little part in embryogenesis. However, there is some
evidence that the plane of bilateral symmetry is determined in many animals
by the direction and place of entry of the spermatozoon. Nevertheless both
in this determination and the early polarization of the zygote, there must be
a considerable flexibility, because the blastomeres resulting from its early
segmentation are totipotent, and may separate to form complete embryos, as
in the formation of uniovular twins.”

So when parthenogenesis is possible in mammals, we may presume that
Almighty Allah used His law of parthenogenesis occuring naturally in the
lower animals, for the virgin birth of Isa (a.s.), if the blastomeres of the
developing zygote being totipotent may divide to form uniovular twins, and
if a monoploid egg can develop without fertilization, then the 23
chromosomes of the ovum of Mariam (a.s.) could also duplicate and develop
parthenogenetically, since Allah wanted it so. Thus we feel that though the
virgin birth of a human being does not generally occur in nature, such a
possibility cannot be biologically ruled out.
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3:83 Seek they other than the religion of Allah, when unto Him
submits whosoever is in the heavens and the earth,
willingly, or unwillingly, and unto Him they will be
returned.

Submission to Allah willingly or unwillingly : In the light of our
present day knowledge we know that in the heavens and the earth there are
following classes of objects and beings :

i) Non-living material such as atoms and molecules and substances made’

up of them.
ii) Non-Living non material such,as energies in their various forms, and
various forces of nature. wa’

g
iii) Living material such as plantsgmd animals including man.

The Quran also mentions two other classes of being, jinns and angels,
which we cannot account for in ordittary scientific terms.

Of the above, all material objects, whether as minute as the electron or as
big as the stars and nebulae, carry on with their activities according to the
laws of nature as ordained by Allah. Similar is the case with the various
forms of energy, forces of nature which must function according to the laws
decreed by the Almighty.

All of them, whatever their class, nature and kind may be, have to obey
these laws and cannot go beyond these. All the laws are not known to man
so that there may be instances where natural laws may seem to have been
violated. but it is not actually so.

As all laws are known to Allah, and all activities are performed according
to these laws, and apparent violation of any such law also follows a Grand
Scheme designed by the Creator ; and so any such apparent violation also
performs a very special function.

Consider for example, the exchange of mesons between nucleons (i.e.
protons or neutrons) in the nucleus. We know from the mass energy relation
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E=mc? that it takes an energy of 140 Mev to create a meson. In fact, with
the availability of energy, mesons have been created in accelerators in the
laboratory. The question is, how is energy provided in the nucleus without
any additional excitement from outside. Apparently, the energy conservation
law seems to be violated by an amount AE=140 Mev. One can explain this
violation only by saying that the energy violation takes place for an
exceedingly short time at which we cannot measure.

Processes taking place within this short time and violating energy
conservation are said to be virtual. The interesting thing to note is that the
violation of the energy conservation which is one of the laws of Allah's
creation, does not, however, take place in a haphazard way. Energy violation
takes place according to a principle, namely, AE. At=h (Planck's constant),
which is a form of expression of Heisenberg's uncertainty principle in the
microscopic world. This deviation from laws also follows a law ; nothing
can happen outside the chain of laws ordained by Allah.

The decrease density of water on solidification into ice may seem to be
an anomaly of nature. In general, the density of any liquid increases as it is
cooled and ultimately the density becomes maximum on solidification. The
only exception is water the density of which becomes maximum at 4° C
(3.98° to be exact) and if the temperature is reduced further, its density
decreases to a minimum on becoming ice at O°C. The x-ray and neurron
diffraction studies of ice reveal that ice has a crystalline structure in which
each oxygen atom is surrounded tetrahedrally by four other oxygen .atoms
(Fig. 2). Unlike the structure of other solids, this is a very open structure
which causes ice to have a low density!. Thus, this anomaly is found to
follow a law; this has been ordained by Allah for the immense benefit of
mankind and other acquatic creatures.

Of the living organisms known to us, human beings are endowed with
higher intelligence and freedom of will and action in accordance with Allah's
design for a superior function. Those of them who understand the laws
ordained by Allah, comprehend consciously the existence of Allah, and
always seek His pleasure of their own accord.

But those of them, who through wrong exercise of the freedom granted to
them by Allah in the intellectual and material fields, and through their evil
deeds, have developed "disease in their hearts" and perversity in their nature,
are foolish and haughty enough to be heedless, but are also subject to a

Grand Scheme of the Creator. ,
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Fig. 2 : The arrangement of molecules in the ice crystal. The orientation of the water
molecules, as represented in the drawing, is arbitrary; there is one proton along
each oxygen-oxygen axis, closer to one or the other of the two oxygen atoms
(after Pauling).

Though mentally unwilling, the evil-doer cannot but submit to the will
of Allah. Every cell of his body, all physiological functions within his
body, his physical development and ultimately his death, all take place
according to natural laws willed by Allah. That is, his whole self excepting
his arrogant mind submits to Allah. The arrogance of the evil-doer is due to
abuse of the freedom granted to him.

Thus from the above discussion it is evident that all creations in the
universe willingly or unwillingly submit to the laws of nature laid down by
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Allah. But man has been endowed with limited freedom of thought and
action, and thus has the distinction of being the best of the creations
(Ashraful Makhlukat). Because of this freedom man may choose any way of
life he desires. But due to his limited knowledge, he is prone to selcect a
wrong one. So Allah, through His infinite Mercy and Wisdom has been
kind to provide us, through His prophets, a code of life or 'Deen' to use our
freedom.

Reference
1. Pauling, L., The Nature of Chemical Bond and the Structure of Molecules and
Crystals, Oxford Pub. Co., er. Ed. p. 465, 1969.
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3:137 Many were the ways of life that have passed away before
you : travel through the earth and see what was the end of
those who rejected Truth.

Fate of those who rejected the truth: The Quran in this verse speaks
of the various ways of life of the people of the past and asks the believers to
travel through the earth to see the consequences of the people who denied,
i.e. did not follow the laws and rules ordained for them by Allah.

There are many verses in which the believers have been urged to take to
travel: 3: 137; 6: 6, 11; 12: 109; 16: 36; 22: 46; 27: 69; 30: 9, 42; 35: 44;
40: 21; 47: 10. The purpose defined is to know of the past ; and to see the
consequences of the people who did not follow the message.

These, verse do not refer to any particular people or country or period. It is
interesting to note that the territory popularly known as the Fertile Crescent
had witnessed the rise and fall of many civilizations. Some of these have
been specifically mentioned in the Quran and these are instances which were
easily comprehensible to the Arabs. A line drawn from Egypt through the
Mediterranean, lands of Palestine and Syria, then followintg the Tigris and
Euphrates, through Mesopotamia to the Persian Gulf makes this Crescent.
About 4,000 years ago this mighty semicircle around the Arabian desert,
which is called the Fertile Crescent embraced a multiplicity of civilizations.
Here lay according to the archaeologists, the centre of civilizations from the
Stone Age right up to the Age of Graeco-Roman culture.

Egypt's mighty pyramids and Mesoptamia's massive temples with staged
towers, Zigguras, are the evidences of the prehistoric civilization of this
region. In ancient Egypt reigned the pharaohs and in Mesopotamia between
Tigris and Euphrates reigned the kings of Sumer and Akkad.

But according to the Quran prophets were sent to all the peoples of the
world(5:51;10:47;13:7;15:10;16:36;17:15;26:208;28:
59;35:24;35:37).
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So, for a Muslim living any where on the earth, this would mean the
past of the people of that country along with that of the people of other
places of the world specially, those referred to in the Quran.

The Quran asks the believers to see the consequences for those who defied
the message of Allah preached by the prophets. As prophets were sent to all
nations as mentioned in the Quran, the messages of all the prophets and the
people to whom they were sent, must be known for a full understanding of
the importance of this verse. But our present knowledge of past history is
imperfect. We do not know all the facts.

Even if we confine ourselves to the prophets named in the Quran,
difficulties arise as the revelations made to all of them are not known,
not even available even in interpolated and unauthentic forms except
in the cases of the Taurat (Torah), the Zabur (Psalms) and Injil
(New Testament). Revelation to Hazrat Ibrahim, Ismail, Ishaque, Yaqub
(peace on them) and his tribes as stated in the verse 3; 84 are not available
as yet.

Only one thing is known that all the prophets preached not only against
polytheism, but also against all sorts of vices. If the consequence of those
who defied the messages be taken to mean total destruction, it is very
difficult to take 'polytheism’ by itself alone as the cause as there are many
ancient polytheist nations still there. So there must be some other reasons
also.

An analysis of the activities of the Quranic Prophets and the people
among whom they preached shows that those who suffered total destruction
are: (i) the people of Hazrat Nuh (a.s.) and Hazrat Lut (a.s.), (2) the Ad, (3)
the Thamud, and (4) the people of Madyan. These people besides being
polytheists indulged in various vices enumerated in the Quran. These vices--
moral degradations, were and are the causes of the downfall of so many
nations as can be known from history.

Anyway to know about the people of the past, recourse is to be had to
history, but history seldom goes beyond about 2,000 to 3,000 BC in some
countries. To know about the period beyond this i.e., the pre-historic period
the only means is archaeology--the study of the material of the man's past
(archai=ancient things; logos=science, theory). The main aim of archaeology
is to place the material remains in the historical contexts to supplement
what may be known from other sources, e.g., written records and other
materials.
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For a century now the American, English, French and German
archaeologists have been making archaeological investigations in the
countries of the Fertile Crescent with a view to finding how far the
materials found there corroborate the narratives of the Scriptures. The results
so far achieved, help much to understand the Biblical/Quranic narratives
in their proper perspective. Fruther investigations with the various
modern advanced scientific techniques are sure to reveal more facts with
greater accuracy. '

In modern archaeology many modern scientific techniques of various
disciplines of the physical and natural sciences are being used such
as (1) physics for radio-active dating and aerial photography, (2) chemistry
for chemical dating and archaeological chemistry, (3) geology, (4)
climatology and paleobotany, (5) paleontology (study of fossil remains), (6)
mineralogy, (7) geochronology, (8) dendrochronology (dating of tree by
counting their growth rings), and others. These are used to determine
accurately the dates of various materials found in the course of
archaeological investigations.

By radio-active carbon dating in which the activity of the radio-
active carbon (carbon 14) present in bones, wood and ash found in
archaeological sites is measured, the approximate age of the material
can be determined. This radio-active carbon dating, a by-product of
research in atomic physics has revolutionized much of archaeological
chronology. Although it is less than perfect, it has given archaeology
a new dimension extending chronology as far back as 40,000 years.
Other physical techniques of dating such as potassium-argon dating and
dating by thermoluminiscene are also being employed now. Potassium-
argon dating has made it possible to establish the earliest remains of man
and his artifacts in East Africa at least 2 million years old or probably
further. The analysis of the flourine contents of bones has also been helpful
in dating the bones.

It is only recently that some Muslim countries such as Egypt and Iraq
have taken up archaeological investigation in their countries. Some attempts
appear to have been made in the early days of Islam. Caliph Muawiya (661-
680 A.C.) is stated to have made some investigations into what is popularly
known as Shaddad's palace-referred to in the Quran (89 : 7) as the city of
Iran with lofty pillars.
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It is really unfortunate that no attempt has been made to know even about
things mentioned in the Quran in spite of all these injunctions to take to
travel to know about the past. This verse shows that the Muslims must try
to know of the past.” This they can do through scientific research and
specially through archaeological investigations.
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3:190 Behold ! In the Creation of the heavens and the earth and
the alternation of night and day- there are indeed Signs for
men of understanding.

Creation of the heavens and the earth

This Quranic verse can be considered in two parts. The first part, viz., "In
the creation of the heavens and the earth”, has already been elaborated under
verse 2 : 164.

Difference of the night and the day

The second part, viz. "In the difference of the night and thc day" has been
discussed under verse 2 : 164.
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3:191 Those who celebrate the praises of Allah, standing, sitting,
and lying down on their sides, and contemplate the creation
of the heavens and the earth and say, "Our Lord ! You have
not created this in vain ! Glory be to You, and save us from
the penalty of Fire.

This verse has two aspects namely, (a) scientific significance of the
utterances mentioned in the verse and (b) the type of men who make such
utterances.
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Let us dwell upon the first aspect. In fact, the above utterance forms the
very basis of modern ecology which deals with life and environment. With
the gradual expansion of scientific knowledge, man is beginning to learn
that in the various interactions of matter and life in nature, there is no such
thing as redundance or waste. Firstly, Allah's creation is based on truth
and wisdom ; minimum principles are operative in many different
areas, e.g., the principle of least path in optics, the principle of least
action in mechanics, the principle of least energy in the stability of
matter etc. All speak of the most trite and tidy form of creation. Secondly,
all forms of living and non-living matter display a Master-design
which makes man reflect on the nature of things both within and outside
his own system. Let us consider the case of bacteria. When we are
attacked by certain bacterial diseases, we tend to think that bacteria are
indeed a nuisance, little realising that without many of these bacteria,
our existence would be jeopardised. The role of bacteria in nitrogen
fixation and in producing many of our foodstuffs is well-known. Except for
a number of pathogenic bacteria and viruses against which the human and
other living systems can develop appropriate defence mechanisms also, the
micro-organisms are of extreme importance in the maintenance of the very
delicate ecological of nature.

Futhermore, a lot is being told these days of genetic engineering. But in
its present form, genctic engineering means the employment of these
bacteria to produce things we want. Thus, no wonder, Allah has made a
micro-organism a complex laboratory.

The diversity of living and non-living forms of matter is simply
stupendous. In the biological world, one notices that some living species
are very odd looking, while some others are pretty to look at. Some move
about in day-time and some during the night, some emit a particular odour,
some behave as hosts and some as parasites, but the wonderful thing to
notice is that none is without a function. And the stil more interesting
thing is that the physical and biological functions of these species are not
merely to live and die, but these functions are, in turn, linked with the
existence of other forms of life. In the present state of our knowledge, we
are not fully familiar with these interdependences in the plant and animal
world. Thus, if we destroy a certain kind of species through lack of
knowledge or through indiscriminate action, the existence of some other
species is eventually endangered and ecology is terribly disturbed. So, if at a
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certain time, any of the living organisms poses a problem, its population
should only be controlled but certainly not destroyed.

The variety of life forms may have another purpose, namely, that one
species may have to learn a lot from a completely different one in respect of
adjustment with nature, Recently, in the wake of energy crisis in the world,
people have been thinking that we humans can probably benefit a lot if we
understand how micro-organisms solve their problems of energy production,
energy storage and use, energy conservation etc. More recently, US
scientists are hoping to find a clue to the problems of preservation of food
by looking at the food management of the of kangaroo rat although rodents
are known to be notorious as destroyers of human food.

Some US mycologists have spied on the kangaroo rat and are beginning
to think that the clue to our food preservation problems may well lie in the
detailed study of the food handling of the kangaroo rat. These rats move the
harvested legume pods to different areas of their burrows thus varying the
conditions of airflow and temperature that promote the growth of particular
moulds on the pods. These moulds, which produce mycotoxin, act as a
pesticide against infestation by the beetles. By moving the seeds around, the
rats cannot only promote but also control the growth of certain other
moulds which ruin the pod supply.The wisdom of the kangaroo art reflects
the recently applied method of controlling pests with the help of another
organism, a process known as biological control. Thus nothing in Allah’s
creation is without a purpose. We have so far dealt with some examples
from the biological world. Let us now deal with one or two examples from
the physical world. Take for instance the four forces of nature, namely, the
gravitational force, the weak nuclear force, the electromagnetic force and the
strong nuclear force. In view of the successful efforts of Salam, Weinberg
and Glashow in unifying the weak and the electromagnetic force into what is
called the electro-weak force and also in view of the current attempts at
unifying all four forces into a single one, one may wonder why Allah has
made four different manifestations of the forces. What, for example, was the
necessity of the weak interaction. Well, the answer lies partly in the energy
producing mechanism in the stars. The weak interaction is responsible for
beta decay, a process in which either a neutron is converted into a proton, a
negatively charged electron and an antineutrino, or a proton is converted into
a neutron, a positively charged electron and a neutrino. This process is
instrumental in the energy liberation mechanism of our sun which gives us
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the solar energy. Thus if there were no weak force there would be no such
mechanisms. Indeed there has to be a strong God to produce a weak force.

Again if one looks at the periodic table one notices that® Be (berryliam-
8) is unstable. But why is it so? Is it an accident of nature or a carefully
contrived scheme? It can be shown that if 8Be were stable then we would
not be here today (see 2: 117). Thus even the instability of 8Be is the
manifestation of the infinite wisdom of the Creator for the very existence of
the universe. What is apparently a small matter, matters so much to the
Grand design of the Creator, Obviously man with his mounting exploration
of the universe can only utter, ‘Lord, Thou hast not created all this without
purpose’ (3: 191).

Now let us see the type of men who can make,such utterances.
Obviously these utterances cannot be made by the ignorant. Indeed Allah
has proclaimed in another verse of the Holy Quran that only the wise can
comprehend His Signs. Thus we can make the above utterances, only when
we are in possession of knowledge through our efforts: We would
spontaneously all the time remember Allah standing, sitting and lying on
our sides and only then glorify Him. Such contemplation can come from an
active culture of science which the Muslims once had when they attained
glorious peaks in human history. But then for long, the Muslims have been
without the cultivation of science and have ceased pondering over the secrets
of Allah’s creation. Thus in conclusion it could be remarked that the:
significance of this verse would be fully comprehended by the Muslims
only when they engage themselves in scientific activities vigorously and
unravel many of the secrets of Allah’s creation. Then and then only, their
heads would bow down in humility to Allah with the utterance, ‘Oh Lord,
Thou hast not created all this without any purpose’(3: 191).
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4:1 O mankind ! Be careful of your duty to your Lord Who

created you from a single person and from it created its

mate and from them twain has spread abroad a multiude of
men and women.. ..
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s llah describes the creation of mankind from a single
‘ion of his mate from the same person and from the two
hole mankind who spread all over the world.

-4 means soul, self or person, and usually prophet Adam

(a. s.) is meanit by this word. Then Allah created Adam’s mate Hawa (Eve)

(a.s.) from the same _..; (Nafs). If it is taken to be a person [i.e. Adam

(a.s.)), then Hawa (a.s.) was created out of the person of Adam. This is not

easy to explain in the present state of our scientific knowledge. However,

the fact here is that both Adam and Hawa were created from the same source,
so that there would be no problem of incompatibility for biological
multiplication.

That all human beings are the children of the same pair may be accepted
scientifically. From the biological point of view all men belong to one
species (homo-sapiens) in spite of different colours and race. Even the
primitive people and the aborigines are similar to the civilized people in
every aspect of anatomy, physiology, biochemistry, haematology,
embryology, genetics etc. So, though the creation of the first man and
woman still remains a mystery to science, the emergence of mankind from
the single pair has ample scientific evidence. This is true for all the living

cies in the world.
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4:23 Prohibited to you (for marriage) are : your mothers,
daughters, sisters, father’'s sisters, mother’s sisters,
brother’s daughters, sister's daughters...... except for what
is past ; for Allah is Oft-forgiving, most Merciful.
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Forbidden Marriage : In the early history of mankind when human
populations were limited and restricted to remote regions, mating partners
were taken from the members of the same blood groups. As human
populations became organized into different ethnic groups and more
civilized, inter-marriage between the various societies gradually developed
although the custom of consanguineous marriage persisted in certain
primitive societies.

This Quranic verse draws our attention to the prohibition of marriage
with a number of blood relationships. The discussion here is centred on
only those referring to mothers, daughters, sisters, father’s sisters, mother’s
sisters, brother’s daughters and sister’s daughters. The prohibition against
the other relationships mentioned in the same verse is largely on account of
moral reasons and is beyond the purview of the present discussion.

In any population, harmful mutations will arise from time to time. A
majority of these will be recessive, that is, their harmful effects will not be
apparent. Many of these recessive mutants or their descendents are rapidly
lost from the population by chance. This phenomenon is accentuated during
inbreeding or preferential mating of blood relatives as a result of which
homozygotes are formed. Increasing homozygosity with generational
inbreeding result in marked reduction in fitness known as inbreeding
depression. The closer the degree of blood relationaship of individuals
mated, the more rapidly do the effects of inbreeding appear with greater
likelihood of producing defective offspring.! Some members of the royal
families of Europe, who tended to be inbred, suffered from such genetic
defects as mental retardation, haemophilia, and certain types of insanity
which occurred in many generations.2

On the other hand, the offspring from parents genetically more distinct,
i. e., distantly related or not related at all demonstrate improvement in many
respects of biological performance such as size, growth-rate, fertility, and
mental faculties, a phenomenon known as hybrid vigour. In the present
civilized societies, the prohibition of corisanguineous marriage, as spelt out
in the Holy Quran, has served as a kind of eugenic method of improving the
quality of human species.

References
1. Gale. J. S. Population Genetics, Blackie and Son. Ltd., Glasgow, p-32, 1980.
2. Rechardson, W. N. and Stubbs. T. H. Evolution, Human Ecology, and Society,
Macmillan Publishing Co. Inc. New York, 1976.
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4:43 O you who believe! approach not prayers when you are
under intoxication until you can understand all that you
say,_nor in a state of ceremonial impurity (except when
travelling the road) until after washing your whole

Here Allah forbids people to approach prayers when one is intoxicated or
in a dazed state of mind, when one cannot understand what he utters. Islamic
prayer or ‘salat’ is a direct communication between the devotee and his
Creator. During prayer he is expected to utter the Quranic verses and
different prayers with full sense and a spirit of reverence to Allah. But if
one is intoxicated by alcoholic beverages, one loses the sense of
understanding and judgement. The harmful effects of alcohol on the brain
(central nervous system) have already been discussed in detail in connection
with verse 2 : 219

So prohibition of intoxicated persons from going to prayer is reasonable
because such a person is unfit for fulfilling the obligation of proper prayer
in Islam.

This restriction was a step in the process of total prohibition of
alcoholic beverages in Islam.
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5:4 Forbiden unto you (for food) are carrion, blood, swineflesh,
and that which has been dedicated unto another than

Allah and that which killed by strangling, or by violent
blow or the dead through falling from a height and that
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which has been killed by the goring of horns and the
(partly) devoured of wild beasts, saving that which you
make lawful (by the death-stroke), and that which has
been immolated unto idols. And forbidden also is the
division (of meat) by divining arrows : this is on
abomination.

In this verse Allah mentions several types of forbidden animal food of
which three, viz (1) carrion, (2) blood and (3) swineflesh have already been
discussed under verse 2 : 173. The remaining types are discussed here.

The meat of the strangled animal is forbidden. The importance of
shedding off flowing blood has already been discussed under verse 2 : 173.
When an animal is killed by strangulation, it dies due to suffocation leading
to asphyxisa. As a result excess CO gas is accumulated in blood which
will form harmful compounds. Besides there is no chance of removing the
flowing blood containing toxic waste products, and circulating bacteria. So
meat of an animal (or bird) killed by strangulation may contain harmful
bacteria and toxic products and hence is less wholesome as food. Meat
containing blood with bacteria and toxic products do not keep well for long
periods.! The bleeding is not possible once the animal is dead, even if the
blood vessels are cut later on.

Animal killed by beating or violent blow : This is a cruel method
like beating by a stick, striking by an axe and killing by bullet or electric
shock. The violent death will also mean that from the meat flowing blood
has not been expelled because bleeding occurs if the heart continues to beat
and the animal remains unconscious and the brain gets anoxia. Convulsions
occur in the animal lying with an open neck wound. ““The convulsions are
due to the contraction of the muscles in response to the lack of oxygen in
the brain cells. The muscles, by these contractions, squeeze out blood from
the blood vessels in the tissues to pour it into the central circulation
system to be sent to the brain, but this is lost on the way (due to our
cutting of big vessels in the neck) and the brain cells consequently keep on
sending messages to the muscles to wring out blood, until the animal dies.
Convulsions thus occur when the animal becomes unconscious. Their
occurrence confirms that the animal is unconscious’’2. Because the animal
becomes unconscious from massive haemorhage on dhabeh, it does not feel
pain while bleeding.2
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“The convulsions which are beneficial for healthier and tastier meat, are a
loss to the meat trade. In an abbatoir the operator has to wait for the
convulsions to die down before he can dress the animal. To save this waste
of time from the point of view of trade, immediately after bleeding, the
spinal cord is destroyed (by the greedy meat trader), Consequently, the
animal does not convulse."2

So the Muslim way of dhabeh allows these convulsions and the Holy
Prophet (sm) has categorically forbidden the dressing of an animal before the
slaughtered animal is dead.

Stunning by axe or hammer will have a similar effect. As for the most
modern method of electric stunning, the Meat Inspection Branch of the
United States Department of Agriculture came to the following conclusion
in 1953 : "The use of electric stunning methods by plants which operate
under Federal meat inspection has not been permitted as a result of
experiments which were conducted several years ago at the university of
Chicago. These experiments indicated that electric stunning in hogs resulted
in changes in tissues which could not be differentiated by gross examination
from similar changes produced by disease.”*4

In 1955 the Danish Ministry of Justice issued a circular which said,
““stunning with electricity causes extravasation in meat, sanguinary
intestines and fracture in the spinal column, pelvis and the shoulder blades
through shock. The blood in the meat makes it more susceptible to
putrefaction and has a detrimental effect upon its taste. The properties of the
meat which would co-operate with the salt in extracting thes blood traces are
interfered within the animal undergoing shock convulsions prior to
slaughter”z-

In 1958 British regulations were amended and stunning was prohibited
“the reason being that stunning seriously affected the quality of British
bacon.”3

Besides “electric stunning hastens the onset of putrefaction in meat.
The explanation of the phenomenon lie in the high lactic acid level
following electric shocks prior to bleeding. High lactic acid alters
the bacterial resistance of meat”3. Like electric shock a violent. blow
will cause death, and bleeding will not be sufficient as the heart will
not beat as the nerve connection is totally cut off. If the head is severed
by one sharp blow, there will be sudden contraction of voluntary
muscles which will expel important nutrient fluid and like electric
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shock some lactic acid will also form. Besides since the heart
will stop, there will not be sufficient bleeding, which is needed for
better meat.

So the ban on the meat of animals killed by violent blow or beating is
scientifically justified.

If an animal falls from a height and dies it may be due to shock,
broken neck, concussion or even drowning, if it falls in water. The
effect of shock, broken neck and concussion will be similar to those due
to violent deaths. The drowning will similar to asphyxial death or
strangulation

If an animal is killed by another animal during a fight either among
themselves, or being induced by man, the meat of such an animal gored to
death is also forbidden. Besides the inhuman and cruel aspect of this method
of obtaining meat allows two animal to fight to death, the dead animal
therefore belongs to the category of violently slain animals, a question we
have already discussed.

If an animal is partly eaten by a carnivorous animal and dies due to the
injury, the meat of such animal is forbidden. The reason is justified on three
grounds : (a) that the animal partly eaten may have died due to poison from
the attacking animal’s bite, (b) it might have struggled hard to survive to
produce a large amount of lactic acid and (c) flowing blood was not lost to a
great extent.

But if such an animal is found alive, then Allah makes it permissible if
His name is pronounced over it, that is if dhabeh 23 is performed. Since

the animal is still alive it signifies that the attack was recent. Besides an
injured animal is sure to die of hunger or further attack by ferocious
animals. Under the cricumstances it is better to slaughter it in the name of
Allah and make meat lawful for consumption.

Now let us see what medical science says about the Muslim way of
slaughtering animals i which is exactly like the Jewish way of

slaughter (shechita).

Lord Horder, a Doctor of Medicine, states, **1 made careful observation of
the process called 'Shechita’. This consists in a clear and instantaneous
cutting of all the blood vessels of the neck, together with the wind-pipe and
gullet, in fact, all the soft structures up to the spine. The animal loses
consciousness immediately. It is difficult to conceive a more painless and a
more rapid mode of death. For a few seconds after the cut, the animal makes
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no movement. Its body is then convulsed ; the convulsive movements
continue for about a minute and then cease.”¥

The interpretation of these facts is clear. The cut is made by a knife so
sharp and so skilfully handled that a state of “syncope’, with asssociated
unconsciousness, follows instantaneously upon the severing of the blood
vessels, the rapid loss of blood and the consequent great fall in blood
pressure. The movements of animals which begin about 90 seconds after the
cut and continue for about 90 seconds, are epileptiform in nature and are due
to the bloodless state of the brain (cerebral ischaemia with complete
anoxaemia). Sensation has been abolished at the moment of the initial
syncope’.

Careful and critical scrutinizing of this method of slaughtering
leaves in no doubt whatever that it is fraught with less risk of pain
to the animal than any other method at present practised. Dr. Leonard
Hill (M.D., F. R. S), Director, Dept. of Applied Physiology, National
Institute of Medical Research, UK, said, "erroneous deductions are
made from observations of the movements made by the slaughtered
animals after loss of consciousness. To the ignorant any sign of movement
and in particular movements which appear “purposive’ in character is
taken as conclusive evidence of feeling and yet we know that the body
of even a decapitated animal will make such movements though the animal
is dead.

As to the immediate cessation of the blood flow in the brain
when the carotid arteries were cut, | proved that this was so in the case
both of unanaesthetized calves and goats. The blood pressure in the
peripheral end of the carotid artery that is, the end direct connection with
the arteries in the brain, fell almost to zero in a second or two after cutting
both carotids, a proof that the blood flow, in the brain had ceased within
that period.

It has been asserted that the vertebral arteries might convey blood
to the brain and maintain consciousness after cutting of the carotids.
This cannot be so, for, in the ox and the sheep (unlike human beings)
the vertebral arteries do not supply the brain, but the muscles of
the head’’>

"According to the evidence of Openshaw, consulting surgeon to the
London Hospital, confirmed by post mortem examination, no bruising is
produced by this operation’’2.
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The popular belief that convulsion of the slaughtered animal is
due to pain is erroneous. Thus it is clear that the Muslim and Jewish
way of slaughtering is the most humane and least painful method of
slaughter.

From the above discussion it is clear that all these prohibitions were for
the benefit of mankind.
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5: 6 O you who believe ! When you rise up for salat (prayer),
wash your faces, and your hands up to the elbows, and
lightly rub your heads and (wash) your feet up to the
ankles.

Washing for cleanliness plays a very important role in the life of a
believer. The water used for Wudu or bath must be clean and free from
odour and possess its normal colour and taste. In the above verse, four
procedures of washing with water in the performance of wudu (ablution) are
declared fard (obligatory) and all these are based on hygienic principles.
Besides these, wudu also includes washing of hands up to the wrist,
cleaning the mouth by gargling, brushing the teeth, cleaning the external
ears and the nostrils as sunnah of the Holy Prophet (sm.).

1. Washing face: It is both cleansing and refreshing in all seasons.
The face and the hands are the most exposed parts of the body, hence prone
to contamination by dust, dirt and harmful microbes. In fact, the human
skin always harbours some harmful germs like staplylococci, streptococei,
E. coli etc. in the mouth of sebaceous glands and sides of hair roots. By the
help of the fingers these organisms may be transferred to the external ears,
nostrils and other parts of the body. Unclean hands may also contaminate
food and drinks. In fact, the skin is a natural barrier to these microbes, but
any minute injury to the skin may allow their entrance and multiplication
causing such of illness as boils, carbuncles, cellulitis, septicaemia, pyaemia
etc. So to wash the hands and then wash the face is no doubt helpful to
avoid infection and injurious effects of other foreign bodies on the skin of
the face. The eye brows, eye lashes, moustache and beard also need frequent
washing as these are also easily contaminated. If the face is unclean then dirt
and germs may easily pass into the mouth and sebaceous secretions and
perspiration may keep them arrested on the skin. So washing the face before
salat as an obligatory part of wudu is undoubtedly hygienic and scientific. If
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one washes the face about 5 times a day, the danger of infection through the
skin of the face is minimised.

2. Washing hands up to the elbow: This part is also often exposed
and  the hands, due to their use are most prone to contamination. So
washing hands up to the elbow (hand and forearm) as a compulsory part of
wudu is again hygienic.

3. To rub the head lightly: This is done by wet hands. The head and
its hairs are also often left exposed. So there is always a chance of
accumulation of dust and dirt including microbes on the head and hairs.
Consequently it is wise to wipe off the foreign particles with wet hands. It
is also hygienic. In this process of maseh or light rubbing, the neck is also
rubbed by the wet hands as Sunnah of the Holy Prophet (sm). This is
refreshing specially after sleep or after a period of physical activities.

4. To wash the feet up to ankles: The two feet are mostly exposed
specially in hot countries. They are esaily contaminated by dust and dirt. So
washing the feet during wudu is also scientific and hygienic. Clean feet are
essential to avoid the spread of infection and dirt during congregation.

In very cold weather the Prophet (sm.) allowed that if leather socks have
been put on after wudu, then for the next 24 hours rubbing of socks with
wet hands will suffice in case fresh wudu is called for. This is not
unhygienic and leather socks will prevent contamination of the feet.

Thus the four obligatory procedures of wudu are hygienic and beneficial
to us.
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5:17 In blasphemy indeed are those that say that Allah is
Christ, the son of Mary. Say: “Who has the least power
against Allah if His will were to destroy Christ, the son of
Mary, his mother and all-every one that is on the earth?
For to Allah belongs the dominion of the heavens and the
earth and all that is between them. He creates what He
pleases. For Allah has power over all things.
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Kingdom of Allah: A territory is one’s (a king’s) kingdom, if in
that territory, his command is supreme and every object in that territory
is subject to the laws promulgated by him. Heavens constitute part of
Allah’s kingdom, because all the heavenly bodies, viz, stars, planets,
satellites, pulsars, black-holes, nebula, galaxies, quasars and other
bodies which may or may not be known to men, and all living and
non-living things in these bodies are subject to the laws ordained by
Him. None can go against His laws. Any violation of the laws decreed by
Allah in the heavens and the earth, may have consequences also according to
His laws.

Similarly, the earth is also Allah’s kingdom. All the laws of nature
which science has discovered and which are yet to be discovered are ordained
by Him. The earth has seven layers; (1) inner solid core, (2) outer liquid
core, (3) mantle, (4) plastic, partially molten region, (the asthenosphere),
(5), cold, rigid region, (lithosphere), (6) crust (about 35 kilometer deep
beneath the continents and 5 km under the oceans) and (7) atmosphere.
Everything, living or non-living within these layers, are subject to the laws
of science, as ordained by Allah. Plate teclonics, sea-floor spreading,
magnetic reversal, subduction, hot-spot eruption and other activities on the
surface of the earth and in the layers are not accomplished haphazardly, but
according to laws ordained by Allah. Thus, the earth is Allah’s kingdom.

The space between the sub-lunar region, and the uppermost layer of the
atmosphere contains the ionosphere of the earth produced by x-ray and ultra-
violet rediation from the sum. Above the ionosphere, the layer of
atmosphere, there exists a region in which fast moving electrons and
protons are trapped in the earth’s magnetic field. This region is called the
magnetosphere. On the inner side, it is limited by collision of electrons and
protons with atoms and molecules in atmosphere. On the outer side it ends
at a surface called magnetopause. It is the place where we can regard the
earths magnetic field as ending due to the pressure of the solar wind. This is
also due to the laws of Allah. So, the territory between the heavens and the
earth and all in between the heavens is Allah’s kingdom.

S T80 U TPl A fo [ g
OUJ&“‘:"H-’J,’f:’: s:’t“}‘p

www.pathagar.com



Scientific Indications in the Holy Quran 123

5:93 You who believe! Intoxicants and gambling, stones and
arrows, are an abomination,— of Satan’s handiwork;
eschew such (abomination) that you may prosper.

The evil effects of drinking and gambling have already been discussed in
connection with verse 2:219. The divining arrows mentioned in this verse
was one of the gambling methods practised in Arabia.
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6:1 Praise be to Allah Who created the heavens and the
earth, and made the darkness and the light.

The scientific theories about the creation of the heavens and the earth
have been discussed in detail under verses 2 : 117, 2 : 164 and appendices
I and 1. There it has been shown that at every stage of the creation of the
heavens and the earth, one is overwhelmed with the impossibility of
anythng being created at all in Nature without a master behind the creation.
In this discussion we would delve into the scientific explanation of darkness
and light, and the immense benefit that the creation derives from these.

The scientific explanation about the origin and nature of light and
darkness attracted the attention of celebrated physicists like Descartes,
Newton, Fresnal and Young during the last couple of centuries. In 1873 the
famous Maxwell’s equations were proposed combining together laws of
electricity and magnetism yielding a type of wave which has all the
properties of light waves and these electro-magnetic waves travel with the
velocity of light. Later experiments yielded a complete picture establishing
that the entire spectrum of electro-magnetic waves consisting of long
wavelength micro-wave; radio-wave, infrared, visible light, ultra violet,
short y-rays and x-rays. Our eyes are sensitive only to the visible part of the
spectrum. In 1904 Planck proposed that light energy is absorbed or emitted

_in discrete fashion. The idea of energy quanta for light (i. e. photons, the
particles of light as we know today) could explain the experimental facts of
black body radiation, photo electric, Compton and Raman effects. With this
background knowledge about the dual nature (i. e. wave nature and particle
nature) of light in 1913 Bohr proposed his famous atomic model which for
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the first time could explain qualitatively the emission and absorption of
light. According to this model atoms looked like a miniature solar
system with electrons revolving around the nucleus in certain privileged
orbits. If there is a vacancy in any orbit, then electrons from filled up orbits
can jump to the vacant orbit obeying certain rules. Such an electronic jump
from lower to higher orbit gives rise to the absorption of quanta of light
energy, and if the electron jumps from higher to lower orbit, then a
quantum of light energy is emitted. Total absence of the source of light or
absorption of light by matter causes darkness. Exciting an atom by
electrical discharge or by some other means such as heating, causes
electrons to jump from lower to higher orbits producing excited atoms.
When electrons from excited atoms jump to lower orbits releasing the
energy these had received, light is produced. This simple picture of the atom
proposed by Bohr was soon found inadequate to explain all experimental
details and many adhoc rules emerged. Schrodinger proposed the most
widely accepted atomic model in which Bohr’s privileged orbitals were
replaced by standing matter waves and he incorporated the idea of energy
quantization. The idea of matter waves was suggested earlier by de Broglie.
All experimental results of atomic spectroscopy—the branch of physics
dealing with the absorption and production of light—could be explained very
well with this model. Bohr’s atomic model was found to be most average
picture in this revised model and all the adhoc rules were the automatic
outcome. The problems of atomic and molecular spectra were solved from
another approach, namely quantum mechanics due to Heisenberg, Dirac and
others leading to the same results. The mathematical formalism of quantum
macchanics is quite abstract, but ultimately these two methods blended
together into a unique approach.!:2

In spite of the great theoretical strides of quantum mechanics, light
still happens to be the most mysterious phenomenon. The dual nature of
light, by virtue of which light demonstrates its wave nature in some
circumstance and its particle nature in others, makes it difficult to
understand how this dualism coexists. According to the theory of relativity,
the highest velocity is that of light and nothing can exceed this limit. Also
the velocity of light is constant in vacuum. No material body can reach the
velocity of light without changing its rest mass to zero. Photon-the
mysterious particle, which carries light energy, has its rest mass equal to
zero with the speed of light. When hydrogen nuclei fuse together forming a
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helium nucleus, a tremendous amount of energy is released following
Einstein’s famous mass-energy relation in which energy equals the product
of mass difference and square of velocity of light. Energy is released
following this same relation in the case of the nuclear fission process, e.g.,
in an atom bomb.

The explanation of how the stars (the sun is our nearest star) have been
shining for millions of years sending off tremendous amount of light energy
is most fascinating. Inside the stars, hydrogen nuclei fuse together to
produce helium nuclei through some intermediate steps. The helium nucleus
has a mass less than the mass of the constituent hydrogen nuclei. This
difference of mass is converted into a tremendous amount of energy
according to the mass-energy relation mentioned earlier. This causes a huge
amount of electro-mangnetic energy which ultimately reaches our planet
earth. Since the sun is the nearest star to the earth, at day time light
forming the visible part of the electro-magnetic spectrum from the sun
predominates. Light sent off from the far sway stars makes a significant
contribution to visibility at night. At the present rate of hydrogen
consumption, scientists believe that the sun would give us light for billions
of years to come.

It is the visible part of the electro-magnetic spectrum commonly known
as light that produces the unique sensation of sight. The sense of sight is a
gift from Allah. Plants carry out photosynthesis in the presence of light.
This is a process by which chlorophyll (green colouring matter in plants),
in the presence of light produces carbohydrate and oxygen from
carbondioxide CO7 (absorbed from the atmosphere) and water absorbed from
soil. The process of photosynthesis helps to maintain the balance of oxygen
and CO2 in the atmosphere. Carboydrates in the various forms of mono and
polysaccharides are deposited in the roots, stems, leaves and fruits of
plants. Thus photosynthesis is a unique process that makes life thrive and
prosper on this planet earth.

There are many other important benefits that light offers to the living
world. Botanists have observed that flowering and fruition in plants are very
sensitive to the amount of light energy received in a given time. Also
zoologists have observed that some birds mate during the peak sun-shine
hour. The phenomenon of total internal reflection of light helps aquatic
creatures see distant objects thus facilitating their navigation. Total internal
reflection is a process by which light scattered from objects inside water is
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reflected totally inside instead of being refracted outside when light impinges
on the surface at a critical or at higher angles. Observing the asymmetric
distribution of light intensity around its direction of propagation
(polarization) caused by some type of molecules, it is possible to
distinguish between right handed and left handed molecules, which differ in
their properties. The bioluminescence (bluish light without heat) emitted by
fireflies and glow-worms has a biological advantage for one sex of these to
attract the other sex for mating.

Scientists have put the visible as well as the other parts of the electro-
magnetic spectrum at the service of mankind. Laser (light amplification by
stimulated emission of radiation), a type of very intense but narrow beam of
light in the visible part of the specturm,. is utilised in precision surgery
such as curing cataract, in precision metal cutting, telecommunication, a
weapon in modern warfare etc. Solar scientists are trying to systematically
exploit solar energy for space heating, for the production of clectricity, for
refrigeration, for cooking and for the production of hydrogen fuel. Water
heated in specially designed pipes by sun light is circulated for room
heating in cold countries. Electricity can be produced from visible light
by a device known as photovoltaic. Sun light can be the source of
energy for refrigeration instead of electricity when special refrigerants are
used. In solar cookers, food can be cooked by sun light without any fuel.
Concentrating sunlight by Fresnal lenses, water can be dissociated into
constituent hydrogen and oxygen. When hydrogen burns, it becomes
water. Thus hydrogen is the most harmless and pollution-free fuel. A type
of algae can also produce hydrogen from water in the presence of sun light
(a process known as biophotolysis). Hydrogen promises to be the fuel of
the future.

The invisible part of the electro-magnetic spectrum is also rendering
immense service to mankind. With the help of radio and micro waves, radio
and telecommunications are made possible. Infra red waves are used for the
cooking and for the treatment of rheumatism. X-rays are widely used for
medical diagnostic purpose and for detecting flaws in metals, alloys and
precious stones. Trace elemental analysis is made by X-ray fluorescence. X-
ray diffraction technique has revealed many crystal structures, among which
the structures of DNA (deoxyribonucleic acid) and proteins have made it
possible to understand bio-chemical activities at atomic and molecular
levels. Also X-ray diffraction technique is applied in the design and control
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of drug manufacture. X-ray and Y-rays are both used for the treatment of
cancer. The Gama-ray camera provides both static and dynamic views of
various human organs thus facilitating medical diagnosis.

Scientists have observed that the velocity, wavelength and frequency of
light remain constant in vacuum. This property provides the most accurate
standard of the measurement of short and astronomical distances and time.
The primary standard of length at present adopted is the International
prototype Metre preserved at Saures near Paris by the International Bureau
of Weights and Measures. This standard metre is the distance between two
fixed points engraved by gold on a bar made of 90% platinum and 10%
irridium at O°C and 76 cm. of mercury. Though this alloy has, minimum
chance of being damaged by corosion and external conditions, in 1960
scientits agreed to accept a fixed violet wave emitted by the isotope of K86
as the primary standard for length. At present the standard 1 metre equals
1650763.73 times the violet wavelength of Kr86 in vacuum emitted from a
discharge to be held at—200C3. In 1964, the standard of time was fixed on
the basis of the atomic clock which emits light of a particular frequency that
remains constant for ever. For this the frequency corresponding to a
particular wave emitted by Cs133 was adopted as the standard. Standard one
second equals the time for frequency 9192631770 of a wave emitted by
cs133. Large astronomical distances are measured in terms of velocity of
light in vacuum. For example, one light year is the distance travelled by
light in one year equal to 9.46053x1013 cm and one parsec equal to 3.26
light years.

Darkness, which may apparently seem to be of trivial significance, has a
far reaching bearing on the continuation of the process of life on our
planet. The rotation of the earth around its axis brings day and night to
every part of the earth in every 24 hrs. excepting the polar regions. If there
were no rotation of the earth, then one side of the planet would have been
exposed to the sun and the other side dark for periods as long as Six
months. Darkness after about 12 hrs. sunshine is responsible for cessation
of photosynthesis so that there is not depletion in CO?2 and excess oxygen
in the atmosphere then needed to maintain balance in the atmosphere
congenial to life. Six-month long days and nights would have created
extreme climatic conditions and imbalance in photosynthesis making it
impossible for life to thrive and prosper. The darkness of night provides
respite to day-time creatures.
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From these discussions it is evident that Allah has provided a beautiful
balance in nature by providing light and darkness. Light induced activities
have made life grow and continue on this planet. Man has put light and the
entire spectrum of electro-magnetic waves to use by utilizing the various
properties. The colours of a rainbow, the sparkles in a pond glittering
through the dark forest leaves, and the natural poetry of sunlight and sunset
are testimony to the grandeur and majesty of light. Thus light, which has
been imbued with a number of very interesting properties and which
constitutes the basis of all organic life, does indeed make one proclaim. All
praises be to Allah Who made darkness and light.

References
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2. Dinac, P. A. M., Quantum Mechanics, Oxford Universily Press 1935,
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Nho created you from clay, and then decreed a
m (for you).

klet life as a process consisting of a series of chemical
lea bon based molecules by which matter is taken into a
03 assist the system's growth and reproduction, with waste
— pelled. The cells that make up human beings are
eat e presence of four major types of organic substance,
N3 ¢, fats, nucleic acids and proteins in addition to an array
=worganic suustance. The modern approach to the problem of the origin of

life has been to determine how these organic substances could have come
into existence.

It is believed that chemical reactions occurring naturally in the
environment that surrounded the earth during its early history could have
given rise to the first of life. The early atmosphere of the earth was
largely composed of methane (CHg4) with some amonia, hydrogen and water
vapour. Scientists speculate that life began in the oceans in the presence of
the primitive atmosphere through the action of naturally occurring
lightning, ultraviolet radiation from the sun and/or cosmic rays with the
formation of amino acids (23 building blocks of proteins) and other subunits
of organic substances. This is known as theMWhich
received strong support when S. L. Miller in 1953 produced a host of amino
acids in the laboratory by subjecting a mixture of hydrogen, amonia,
methane and water vapour over a pool of water to strong electric discharges!.

Very soon serious objection was raised to this primary broth
hypothesis. Creating amino acids was not explaining the production of
proteins and DNA (deoxyribonucleic acid). Codes for reproduction and
multiplication are contained in DNA located in a central nucleus. Due to the

work of Crick and Watson the atomic structure of DNA was known by
9_—
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1958. Soon it was established that the first stage in making a new protein
was the production on the DNA of a special form of a messenger RNA
(ribonucleic acid) which contains the necessary information for constructing
a particular protein. In the cell cytoplasm a series of amino acids, each
labelled with a short length of nucleic acid, are present. When messenger
RNA arrives there, the short RNA molecules attach themselves in the
appropriate places on the messenger molecules thus ensuring the correct
sequence and order of amino acids to make a particular protein.

The atomic structure of DNA was found so complicated that many
scientists disbelieved that DNA could be created in the primary broth where
the possibility of the various constituents of DNA being joined together in
water was well nigh impossible. (It was Bernal who first made the
suggestion that clay plays the most important role in creating the first speck
of life2. Chemically, clay consists of stacked sheets of silicate with just
enough space between individual sheets to allow air or water to circulate.
Clay's electrical field would have imposed certain orientations on any
compounds passing through them.3

Recently NASA (National Aeronautical Space Authority) scientists
suggested that clay acts as a catalyst in producing proteins and DNA. The
clay lattice canmmﬁﬁﬁof electrons and then can release it
when subjected to stress caused perhaps from the wetting and drying.éycles
_when the tides rise and receds%. The released energy is-then available to drive
chemical reaction. Thus according to the NASA scientists clays have the
-unique property of storing energy and catalyzing reactions that join the
building blocks into incipient strands of proteins and DNA. Though the last
word in the matter has not yet been spoken, it is expected that further
investigation in this line would throw more light in this subject. Scientists
to-day believe that the first speck of life was evolved when complex amino
acids and precursors of DNA in the primary broth passed through the layered
structure of clay. The most dramatic event of all was the primordial advance
from non-life to life, which obviously took place in the sun baked clays of
ocean beaches. The scientific explanation of the role played by clay for:
creation of the simplest unicellular organisms like amoeba is in accord with
the Quranic assertion. The DNA-protein cycle resemble a modern automatic
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assembly line on a molecular scale, the whole process being tapecontrolled
on a self-reproducing tape (DNA). In a human being this process has to
occur in every cell for producing at least two thousand different proteins
without a single mistake for a single mistake is normally lethal. One is
spell bound in admiration for the organisation and mechanism by which
protein synthesis takes place. However, the creation of a human being —
the most magnificent of all creations innate with complex biochemical
activities, is far off from the creation of an amoeba. The creation of the first
human DNA with its unique autosynthesis process could not have happened
without a purpose, direction and planning behind. Indeed, all these could
happen only when there is a Master Mind for all these to happen.
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6:6  See they not how many of those before them We did
destroy? We had established them on the earth more
firmly than We have established you and We shed on
them abundant showers from the sky and made the river
flow beneath them. Yet We destroyed them for their sins
and created after them another generation.

This verse is more or less a repetition of verse 3 : 137 in the sense that it
draws the attention of the believing people to past history where they would
find that many mighty and prosperous nations were destroyed because of
their sins. .

The verse does not specifically mention the peoples who were destroyed
nor the nature of their sins for which they were destroyed. History as known
to-day Spcaksof many historic and pre-historic nations who have gone out of
existence. Only a few of such nations pertaining to the Fertile Crescent
have been mentioned in the Quran as referred to in our discussion of verse
3:137.

According to this verse the Muslims are expected to know of the history
of the ancient peoples and be aware of their activities which met with the
displeasure of Allah resulting in their destruction.

Ok AHE B WIS TG e BB

6:11. Say : "travel through the earth and see what was the
consequence of those who rejected truth".

This has been discussed under verse 3 : 137.
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6:38 There is not an animal (that lives) on the earth, nor a
flying being that flies on its wings, but (forms part of)
communities like you. Nothing have We omitted from the
Book, and they (all) shall be gathered to their Lord to the
end.

‘Community’ means ‘body of living individuals’ with some common
characteristics. Thousands of years of animal migration. growth,
reproduction and natural selection has produced the complex web of life
called a community made of the many species of organisms that live and
interact in a particular environment aquatic and terrestrial.

But the Quranic verse obviously refers to the communities of individuals
that belong to one species which crawl or walk on the earth or fly in the air.
The simplest community is a mated pair. The larger units are populations
which are organized into more and more complex systems of societies. If the
conditions for life are favourable individuals multiply and soon form a
population, the number in any environment depends upon several factors
such as the time since the population began to grow, the amount of food,
the available space and the presence or absence of the predatory creatures.
Whether the communities consist of microscopic bacteria, mice or men, the
same governing laws hold good. The social structure of vertebrate groups is
made up of adult males, adult females, infants and juveniles. A division of
labour is established by social behaviour and ability which determine the
leaders, pathfinders, sentinels and guardians of the group. Human society
shows a similar structuré but is based on cultural rather than solely on
biological processes. A soldier, a politician, a teacher, a physician, an
engineer, an artisan and all other specialists of our society, although similar
to one another in appearance, behave in different ways. Many beneficial
effects are produced by forming groups. Grouping brings the sexes together
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N
for reproduction and also permits specialization, the total effect being an
increase in the efficiency of the group in satisfying its basic needs of
shelter, security, food, water etc. If a society is to survive as a unit, it must
evolve a system of communication for co-ordinating the activities of its
members by sound, and senses of sight, touch, and possibly taste.

The problems of evolution of social organization in insects are among the
most fascinating in the field of animal behaviour. For instance, termites
build nests through group effort of their specialized classes performing
specific jobs on which depends the survival of the group. The females that
reproduce the members of the society have enlarged abdomens. The workers
are sterile males and females of different sizes perform tasks according to
their size, as gathering the food, building and repairing the shelter or rearing
the young. The soldiers that protect the society are equipped with defensive
and offensive devices like large and strong jaws for biting and even chemical
substances which can be released and act like poison gas.

Bees display a spectacular community behaviour. Like human socictics,
they are known to have a division of labour. This aspect of the bees is
known to all, and the queen-bee, the drone-bee, the worker-bee are familiar
names also. We would, therefore, not deal with these but would rather focus
the reader's attention on the mode of communication amongst the bees.
Human societies communicate in different accepted languages. Members of
the community also communicate with each other by a dance-pattern which
gives information about two things. These are : (a) the existence of a food
and (b) the address of the food. If the bee travels straight and then makes a
clockwise turn and then moves straight again and makes a counterclockwise
turn, as shown schematically in Fig. 3 (a), then this dance signifies that
there is food around. The direction of the food is provided in the dance
pattern in the following way. The bee indicates by its dance the direction of
the food with respect to the direction of the sun. The direction of the sun is
represented by a vertical line upward on the wall of the hive. If the dancer
goes up vertically, it means that the place of food is in the same direction as
the sun. If the source of food is at an angle of 300 at the left of the sun, the
dance has an inclination of 300 at the left of the vertical line, as outlined in

Fig. 3 (b).
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The other bees watch the dancing bee and observe its position with respect
to the vertical which corresponds to the direction of the sun and which also
is the direction of gravity which the bees feel. When the dancing bee flies
away, others move in search of food at a definite angle with respect to the
direction of the sun as indicated by the dance. But what do the bees do when
there is an obstacle hiding the sun ? For example, there may be a cloud or
the sun may appear behind the mountain. This and similar other problems
also been resolved. For further details, the books of von Frisch on bees
which represent a monumental research on the community behaviour of the
bees may be consulted.

Incidentally in sura Nahl (16 : 69) Allah makes a reference to the directed
paths of the bees in which they have been instructed by Him to travel. The
rescarches on the bees have thrown some light on these directed paths which
arc cxtraordinarily reflected in the dance pattern of the bees.

Thus the bees, indeed, form a wonderful example of the community
aspects of creatures as indicated in the verse under discussion.

Ants are yet another example of the community behaviour experienced
outside the human family. Who has not seen the disciplined movement of
the ants, their food-exchange mechanism, their division of labour and
has not praised their principle of food storage for the rainy days ? The
division of work and the organisational heirarchy in the ant family is
simply marvellous. Just as in the case of humans, one experiences the
nurturing of babies by the mothers, similarly the queen ant is a devoted
mother to the first generation of her offspring. She forces saliva, containing
fat bodies, into the mouths of the young larvae and they grow rapidly.
The workers of the first generation (the workers or soldiers) are the
wingless normally infertile females ; they dig their way to the surface
of the ground and go in search of food. The winged males after mating
with the queens in the first and only nuptial flight seek refuge elsewhere
and succumb in a matter of days. They bring it to the queen who recovers
her strength and continues her egg-laying activities. Gradually, the
workers take over the task of caring for the young. Eventually the queen
becomes a sort of egg-laying machine, workers feed her by cramming
food 'regurgitated' from their stomachs into her mouth. Thus the communal
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existence of the ants is indeed a co-operative process as in the human
society. '

Ants display the power of co-operative ventures wonderfully when they are
carrying a piece of foodstuff much larger in dimension compared to their
own size. This along with other traits of their character points to their
harmonious social living and amply provides another illustration of man-
like community behaviour in the life forms created by Allah and mentioned
in this verse.

g AW V24 2144 7 9\L
WA PV TS 1
6:50 Say: "can the blind be held equal to the seeing ?"

The gift of sight is a great favour from Allah. A person endowed with the
organ of sight can see, can comprehend objects from a distance, can discern
their individual colour, shape and size and can enjoy the beauty and the
grandeur of the world. Further, they can see their paths enabling them to
move forward with firm steps and to reach the desired destinations. In short,
they can use the physical light that exists in abundance around them to their
own benefit.

On the other hand a blind person, i.e., a person deprived of his faculty of
sight, is immersed in total darkness; the light, colour and beauty that
surround him go utterly in vain, because these are outside the scope of his
experience; he cannot see, he is handicapped at every step.

It is obvious that a blind man and a seeing man can never stand on an
equal footing; the difference between the two is immeasurably wide.

The statement "Can the blind be held equal to the seeing" has been used as
a similitude. A similar statement also occurs in verse 40 : 58 (Not equal are
the blind and those who see ). Here a blind man has been compared to one
who is unable to comprehend and utilize the spiritual glow, i.e., the light of
Allah that permeates the entire universe; he is thus unable to receive
guidance and achieve spiritual advancement. The true devotees of Allah on
the other hand, by virtue of their faith and righteous conduct, develop the
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capacity to receive spiritual light, which generates in them clear spiritual
vision; they see things in true perspective, choose and follow the "straight
path" and attain great spiritual heights.

A PUBSE SH A

6:63. Say: "Who is it that delivers you from the darknesses of
land and sea ?"

In this verse calamities associated with the darkness of land and sea have
been alluded to. Such darknesses and their calamities may be enumerated as
below:

1. The widespread darkness of night covers both land and sea, and is
particularly dense when the moon is not visible. Miscreants are more active
at night and a good many dangers lurk unseen. Further, unless one is wary
enough, there is risk of losing one's way.

2. The dark clouds hovering over the land and sea may down torrential
rains causing destructive floods, lightning causing loss of property and lives
and hail storms causing widespread damage.

3. Darkness due to dense fog gathering over land and sea often limits
visibility to only a few feet and frequent accidents, collisions and deviations
from the route do occur. The situation is fraught with grave dangers for ships
sailing on the sea and for vehicles and pedestrians moving over the land.

4. Hurricanes, which carry clouds with them, when sweep over sea and
land at a great speed destroy ships on the sea and houses and trees on the land
and take a heavy toll of human life.

5. Darkness of deep pits on earth involves mortal danger for unwary
travellers. Further at the dark bottom of such pits there may be accumulation
of harmful, even poisonous gases.

6. Darknesses of the depth of the sea signifies dangers of drowning.

7. Billowing waves agitating the surface of the sea have deeper darkness
underneath, these strike boats and ships with a mighty force and push them
beneath.
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8. Deep inside the earth darkness reigns supreme and there originate the
causes of great calamities such as earthquakes and volcanic erruptions.

Thus we find that calamities of various kinds and magnitude are
associated with the darkness of land and sea and Allah alone through His
mercy delivers us from such calamities.

‘FPLGEI e G Colshs-r

6:73 It is He Who created the heavens and the earth in true
(proportion).

There are signs of right proportion everywhere in the heavens and the earth
with intelligent beings on it. Our universe has been endowed with laws of
nature favourable to the creation and development of intelligent life. All the
features of every day world and the astronomical scene are essentially
determined by a few basic physical laws and constants, such as masses of the
elementary particles and the relative strengths of the basic forces that operate

between them. In many cases, a rather delicate balance prevails.

Nuclear reactions, for example, involve, balance of the strong nuclear
force and electric force; the former attracting two protons together and the
latter repeiling them. This balance is on a razor-thin knife-edge as far as we
are concerned. If the strong nuclear force were just a little bit weaker, then
sub-atomic particles could not join together to form the nuclei of atoms.
The only type of atom would be ordinary hydrogen (which has a single
proton in its nucleus ) and without the other elements like carbon, oxygen
and nitrogen, life just could not exist. On the other hand, if the strong
nuclear force were just a little stronger, then all the hydrogen of the universe
would have turned into helium and there would be no hydrogen today.
Hydrogen is essential to us in two ways : it is a vital component of the
chemicals make up living cells. and it is the fuel, which keeps the sun and

other stars shining for thousands of millions of year.

The actual masses of the sub-atomic particles are important too. If the
proton were not 1836 times heavier than the orbiting electrons in an atom,

www.pathagar.com



Scientific Indications in the Holy Quran 139

then chemistry would be different, and in particular, the complex molecules
essential to life (like proteins and DNA) would not be stable.

If the earth were a few percent points closer to the sun, it would have gone
the way of Venus, baked red-hot under a thick blanket of atmosphere: only
one percent further away, it would be in the grip of a permanent ice-age, like
Mars.

If the rate of expansion of the universe had been less by an almost
insignificant degree  in the first second, then the universe would have
collapsed long before any biological evolution could have taken place.
Conversely, if the rate had been marginally greater, then the expansion
would have such a magnitude that no gravitationally bound system (i.e.,
galaxies and stars) could have formed.

Thus it is obvious that Allah created the heavens and the earth in right
proportion.

A TR IO A Y- PR N U HOE T (AU R
SO LT AUANRTS T

6:95 Itis Allah Who causes the seed-grain and the date-stone to
split and sprout. He causes the living to issue from the
dead, and He is the One to cause the dead to issue from the
living. That is Allah : then how are you deluded away
from the truth?

Sprouting of seed grain and date-stones : This verse can be considered
in two parts; viz (i) germination of seed, and (ii) the natural cycle of the
living from the dead and the dead from the living.

1. In this part Allah the Almighty draws our attention to one aspect of the
wonderful artistry in nature in a process which to us is apparently so simple,
viz, splitting of the seed involved in germination. The seed consists of a
seed coat, an embryo or an incipient plant, and ample provision of nutrition
stored in cotyledons or in a tissue called endosperm to be mobilized during
the process of germination. After separation from the parent plant, the.
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embryo in the seed must wait, often through a dormancy period, until the
conditions, both internally and externally, are exactly right to start growth
on its own.

Under very unususal circumstances, the viability of some seeds can be
preserved almost indefinitely. A record for longevity is held by the oriental
lotus (Nelumbium nucifera) whose seeds, as carbon 14 dating has proved,
has successfully survived centuries of dormancy. Three such seeds, recovered
in 1951 from a peat deposit near Tokyo, germinated and developed their
characteristic flowers after special treatment by experts.! But even this record
was broken in 1967 with seeds of arctic lupine (Lupinus arcticus) found in a
frozen burrow in Yukon, Canada and estimated by carbon dating to be at
least 10,000 years old. A sample of these seeds germinated within 48 hours.2

The most common causes of dormancy in seeds are the physiological
immaturity of the embryo and the impermeability of the seed coat to water
and some times, to oxygen. Date seed, for example has an especially tough
and stony coat, and germinates only when inhibitory chemicals in its coat
are leached away gradually by rainfall which occurs at rare intervals in the
desert.

Most mature seeds are extremely dry containing normally only 5 to 20
percent of their total weight as water. Thus, germination is not possible
until the seed imbibes the water required for metabolic activities. Imbibition
is the movement of water molecules into substance such as wood, gelatin or
cellulose, the last being the component of plant cell-wall. The hydrostatic
pressure developed by imbibition can be astonishingly high. The seeds
which imbibe water may increase to many times their original size as a
result of which considerable pressure may develop to split the seed coat. The
first structure to emerge from most seeds is the embryonic root (radicle)
which is positively geotropic, i.e., grows towards the earth and anchors the
young plant, and absorbs water. The shoot (plumule) then emerges and
grows negatively geotropically, i.e., away from the earth. During
germination the food stored in the seed is digested and transported to the
growing parts.

The two examples of seed quoted in the verse, incidentally, represent the
extremes in the range of dormancy; the grain representing cereals with any
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extremely thin seed coat and one of the shortest periods of dormancy, and the
date stone with a heavy tough wall that remains dormant for a long period.

2. The germination of an apparently dead seed is often regarded as the
beginning of life of a new plant while the formation of a seed signifies the
termination of the life history of the plant. This phenomeon is further
discussed under verse 2 : 28.

The phenomenon of dormancy or apparent death is found also in the other
plant organs such as underground or aerial stems of trees adapted to
temperate climate. The bulbs of daffodils and tulips lose their leaves and
flowers before they go into a sort of winter sleep. So are the deciduous trees
which shed all their leaves in autumn when their metabolic activities come
to a very low ebb. The spring weather heralds new activity in the form of
bursting of new foliage and bloom which is sustained with full vigour
leading back to the death of winter thus completing the natural cycle of the
living from the dead, and the dead from the living.
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6:96 He is the Cleaver of the day-break and He has appointed
the night for tranquillity, and the sun and the moon for
reckoning of time...............

At any place on the surface of the earth (barring the polar regions) night
and day occur because of the diurnal rotation of the earth about its axis. At
any instant during this rotation onc half of the earth's globe is illuminated
by sunlight and the duration for which it stays illuminated is called day
there; at the same time the other half of the earth does not receive any
sunlight and is thus plunged into darkness and the duration for which it stays
dark is called night there. As the rotation continues night and day alternatc
at the same place. The transition from night to day and vice versa is gradual
and not abrupt.

The dawn appears when the solar rays gradually penetrate the darkness of
night and "spilt" it, so to say. Thus we find that the forces to which Allah
has subjected the earth and the sun cause the dawn. In other words, Allah is
the cleaver of the day break from the darkness of night.

After the day's tiresome work we rest at night when stillness prevails
in a much greater measure under the cover of darkness. We go to sleep
and get up next morning fully refreshed, tiredness completely gone; this
enables us to face the coming day with new vigour. Hence we may say that
Allah has made for us the night as the time for rest, recuperation and
tranquility.

The sun and the moon are for reckoning of time: In this part of the
verse, Allah says that the sun and the moon have been made to help men
measure their time of activity. There are three natural units of time: day,
month and year. Day and year are measured by the apparent motions of the
sun, whereas the month is measured by the apparent motion of the moon.
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A solar day is the period, in which the earth makes a complete rotation
about its axis with respect to the sun; in other words, the period between the
apparent successive crossing of the sun of a particular vertical. This period
may be between two successive sunsets, or sunrises or crossings of the
meridian. Scientifically a solar day is defined as the period between two
successive lower culminations of the sun i.e., crossing of the sun of the
meridian in the part containing nadir. The period of rotation of the earth with
respect to a fixed star is known as the sidereal day. A sidereal day is 4
minutes shorter than the solar day and is used only for astronomical

purposes.

A solar day is, again, divided into two natural divisions: day-time and
night-time. The period for which the sun remains above the horizon is day-
time and that for which it remains below the horizion is night-time.
Generally people work during day-time and take rest during night-time. A
day has artificially been subdivided into hours, minutes, and seconds, for
measurement of shorter intervals.

As the sun appears to travel along the ecliptic with different velocities at
different times of the year, an imaginary sun has been assumed (called the
mean sun). which is supposed to move along the equator, with uniform
velocity equal to the average velocity of the actual sun throughout the year.
The period between two successive lower culminations of the mean sun is
known as the mean day. Time measured according to the mean sun is known
as mean solar time.

The moon is also a conspicuous time keeper. Phases of the moon
inevitably govern most of the religious activities. The time taken by the
moon, in moving from a certain position relative to the sun, around the
heaven to the same relative position again, e.g., between two successive
new moons (or any other phases) is called the synodic month. Average
length of the synodic month or lunar month is 29d 12h 44m 2.8s. It mostly
corresponds to our calendar month. The sidereal month of the moon is the
time taken by the moon to pass from a certain star around the heavens back
to the same star again. Its average length is 27d 7h 43m 11.5s.

The third unit of time is the year. It is based on the motion of revolution
of the earth about the sun or apparent motion of the sun among the stars of
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the zodiac. This is marked by the change of seasons, by the changing pattern
of the stars at night and by the change in the path of the sun during day-
time. The period in which the earth makes a revolution complete about the
sun with respect to a fixed star is called the sidereal year, and the period with
respect to the vernal equinox (in the spring when the day.and night are of
equal length i.e., 21st March) is called the tropical year, Difference between
these two types of year is 20 min.

It is observed that in about 12 synodic lunar months the earth makes a
complete revolution about the sun i.e., 12 synodic lunar months make
almost a sidereal year. Actually a lunar year (12 synodic lunar months ) falls
short of a sidereal year by 11 days.

Thus it is seen that Allah has made the sun and the moon to measure
time.

ARG GuliSy S0 9580
oG8 SNEL 8

6:97 Itis He Who makes the stars ( as beacons) for you, that you
may guide yourselves with their help through the dark
spaces of land and sea; truly We have made plain the
communication for a people who know.

Stars as beacons

In this verse, Allah says that stars are so placed in the sky, that they can
serve as a guide to those who know them and show the right direction when
they are lost in the darkness and vastness of sea and desert. This guidance can
be had without or with the help of instruments and tables.

Without the aid of instruments and tables : As the earth rotates
about its axis, the axis, supposed to be extended both ways, seems to
intersect the celestial sphere at two points, the north pole and the south
pole. Due to the rotation of the earth, though the entire sky seems to rotate,
these two poles remain fixed; so if one knows the poles, one knows the
north and south direction. But since the poles are mere imaginary points, it
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is not possible to know their exact positions. These can be known, only if
there are stars situated at or near them. Near the north pole ( about 1 degree
away from it), there is a second magnitude star, known as Alpha Ursae
minoris, popularly known as polaris or pole star, which is visible from
every place in the northern hemisphere. This star is situated at the top of the
tail of the constellation Ursa Minor or little bear. So, those who know the
constellation and the star, can easily find the north direction and hence all
other directions. There is no such star near the south pole. But a
constellation, known as crux or southern cross is situated in such a way that
its longer arm points toward the south pole. So, for people of the southern
hemisphere this constellation serves as a guide to the south and hence to
other directions.

One other point is also obvious. As the celestial sphere apears to rotate,
the stars apparently fixed on it, appear to revolve round the earth with the
same set of stars remaining overhead at a particular place. Thus the stars,
Beta Tauri (al Nath), Beta Geminorium (Pollux), Beta Leonis (Denebola),
star cluster Pleiaedes and such other stars pass, more or less, overhead Dhaka
(Bangladesh) at different dates and times of the year. An individual star
passes over a particular place, on a particular date and at a particular time.
Thus Beta Geminorium crosses the meridian at 9 p.m. on 28th May every
year. In the darkness or vastness of sea or desert, one has only to look at the
star to know the position of the direction of his destination. If he knows,
which stars pass overhead with reference to his destination, he has simply to
know the direction (which he gets from the observation of the pole star ) of
those stars and go on moving in that direction till one such star lies
overhead and he has reached his destination. Thus if one knows the stars,
they guide one to one's destination, through the darkness and vastness of the
sea and desert.

With the aid of instruments and tables : There are other methods, by
which guidance can be had from stars in finding one's position in the
darkness and vastness of sea and desért, with the help of instruments and
tables.

It is known that the altitude of the pole is equal to the latitude of the place
of observation. So with the help of a sextant, the altitude of the pole, hence
10—
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the latitude of the place, can be found, But to know the position of the pole
is difficult. The star Polaris is not at the pole, but about 1 degree away from
it. This 1 degree means a vast territory over the earth. So latitude is obtained
by noting the declination ( angular distance of the star from the celestial
equator) of the star passing through the zenith of the place. This gives the
latitude of the place. Longitude is measured from the north and south line
through Greenwich and is measured by the time interval between a star
crossing the meridian of Greenwich and that of the place.The interval
between these two times, when converted into angular measurement, gives
the longitude of the place. For this, it is necessary to have a clock giving
Greenwich time, and also an almanac from which times of crossing the
meridian of a particular star, at that place and at Greenwich, are obtained.

There is another method, by which, the position of a particular place, on
land, sea or in the air can be identified.

In this method, the following terms are used:

1. Dead-reckoning position : Position obtained by considering the
speed, length of time travelled, and direction or directions of travel, is known
as the dead-reckoning position.

2. Geographical position : The point on the earth's surface, which is
exactly under the star selected at an instant is known as the geographical
position of the star.

3. Assumed position : A position, near the dead-reckoning which is
assumed to be possible position is known as assumed position.

The entire operation may be reduced to the following steps:

1. An assumed position (of the ship, say) may be selected based on dead
reckoning or any other method.

2. A star (or any other celestial body ) is to be selected and its altitude is to
be observed. Time of observation is to be noted.

3. From published data, the azimuth of the star, hence the bearing of the
star's geometrical position is to be determined, and the computed
altitude for the star at the assumed position is to be obtained.

4. Observed and computed altitudes are to be compared and difference in
minutes of arc is to be measured and line of position (sumner line) is to
be drawn at right angles to the bearing.
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5. Similar procedure is to be followed with respect to a second star. The
point of intersection of the two sumner lines (lines of position) is the
exact position (of the ship).

One may ask how navigation is made when stars are not visible. Allah
has provided man with other methods which can be used in such cases.
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6:99 It is He Who sends down rain from the skies: with it We
produce vegetation of all kinds: from some We produce
greenery out of which We produce thick clustered grain; out
of the date palm and its sheaths spring pendent clusters of
dates; and gardens of grapes, and olives, and pomegranates,
each similar (in kind) yet different (in variety); when they
begin to bear fruit, feast your eyes wih the fruit and the
ripeness thereof. Behold, in these things there are Signs for
people who believe.

In this Quranic passage, described by Yusuf Alil as 'so fruity in its
literary flavour and so profound in its spiritual meaning........ ' the divine
beneficence can be conveniently studied by breaking it up into the following
events:

(1) sending down of rain by Allah from he skies, (2) consequent growth
of vegetation of all kinds, (3) production of thick clustered grains, (4)
clusters of dates hanging from the sheaths, (5) gardens of grapes, (6) olives,
(7) pomegranates, (8) each of these similar (in kind) yet different (in variety),
(9) the ripe fruits—a feast to our eyes, and (10) a reminder that in these
natural phenomena, are the Signs for people who believe.
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1. The phenomenon of the fall of rain from the skies has been explained

in the discussion under verse 2 : 164.

2. It concerns the salutary effects of rain which makes vegetation
grow. The word & L meaning plants, as commonly understood, includes all
vegetation bearing green pigment, chlorophyll rendering them capable
of preparing their own carbohydrate food. But plants also include groups
that are devoid of chlorophyll, e.g. fungi and bacteria. The growth and
sustenance of the green mantle of the earth is dependent on rains as the
moisture, which is an essential factor in germination, also takes part in
photosynthesis and promotes the production of new shoots and leaves.
The plant kingdom is extremely large, the estimated total of all
species being 3,50,000. They can be broadly classified into those which bear
flowers and those that do not but reproduce exclusively by various
other methods. Green plants show a tremendous diversity in size
and structure from the microscopic unicellular alga like Chlorella to
flowering trees like redwoods of California reaching upto 170 meters in
height with diameters in excess of 11 meters.2 The fungi, e.g. mushrooms
and moulds, and the microscopic bacteria lack the green pigment and
consequently are incapable of manufacturing carbohydrate. They depend for
their life on dead and decaying organic matter or as pests on living
organisms. The growth of these non-green plants is also dependent on the
humidity which increases following the rains.

3. Clustered grains : Grain crops or cereals belong to the grass
family and are, by far, the most important sources of plant food for man and
for domesticated livestock. They consist mainly of starch with some protein
and traces of minerals and vitamins. The so-called grain is actually the
characteristic fruit of the grass family in which the seed coat is fused with
the fruit wall. Under the category of grains, there is an infinite variety, the
main grain crops of the world being wheat, rice, barley, millets, maize, oats
and rye. Out of these, wheat and barley, well-known to the Arabs during the
early Islamic days, have thick clusters or 'spikes' consisting of 2 or more
rows of grains. The allusion to thick clustered grain in the verse is very
appropriate on account of the characteristic dense arrangement of the grains
in the ears of cereals.
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4. Dates : The Arabian date palm (Phoenix dactylifera) is a fruit tree of
very ancient origin with records of cultivation in the Middle East dating back
to at least 3000 B.C. The importance of the date palm is very extensive, and
a considerable part of the inhabitants of North Africa, Arabia, Iraq and Iran
subsist almost entirely on its fruit. The male and female date trees are
separate, and it is only necessary for the grower to plant one male tree to 50-
100 females. One flower bunch, male or female, consists of over 100 slender
branches enclosed by a sheath or spathe which protects the flowers in their
bud condition. Fruit set can be improved by artificial pollination which
most growers achieve by cutting off clusters of male flowers and fixing
them among the branches of the female flower bunch at a time when the
flowering branches are emerging from the sheaths. Palms may begin to bear
about 4-5 years after planting and are in full bearing by about 15 years and
may continue fruiting up to about 80 years of age. A good fruit bunch will
have about 40 strands of fruit with 25-35 dates per strand. Such thick and
heavy bunches laden with ripe fruits naturally remain pendant on the tree and
a feast to the eyes untill harvest. An average yield is About 100 Ibs. of fruit
per tree per year, with good trees yielding 150 Ibs.> Some thousands of
varieties of dates may be broadly classified into three types. (i) Soft dates
which contain 60% sugar enough to preserve them naturally. These are
grown on a large scale in Iraq and exported in pressed masses, (ii) The
medium or semi-dry dates which are soft but do not contain enough sugar to
preserve them naturally. They do not dry readily and generally are eaten fresh
from the tree. (iii) Dry dates which are quite hard and not sticky even when
ripe. They may be allowed to dry on the tree and can be stored when the
palms are not bearing. These are esteemed in date growing tracts. The chief
nutritional value of all these dates is in their high sugar content which varies
from about 60% in soft dates to as much as 70% in some dry types. They
also have some content of vitamins Al, Bl, B2, and nicotinic acid.

5. Gardens of grapes : Vitis vinifera with its numerous varieties or
cultivars is the source of dessert grapes, wine graps, and those that are dried
as currants, raisins, and sultanas. Grapes are one of the oldest of cultivated
plants having been known to the ancient Egyptians about 6000 years ago as
is abundantly proved by the paintings and representatives of it in the ancient
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Egyptian tombs where the various processes of wihe making are fully
portrayed. The numerous cultivars may be grouped as wine grapes, dessert
grapes, those grown outdoors or indoors, black or white, or dried grapes. The
dessert grapes have a special taste, succulence, and flavour and may be
amber-green to blue-black. Amongst the wine-grapes are varieties which are
yellowish-green, purplish-black, bluish-black or green which are also called
‘white'. Dried grapes include raisins which are dried on the vines, sultanas
which are small seedless raisins, and currants that are derived from smaller
fruited black variety. The grape plant is trailing or climbing and has to be
supported on stakes or trellises for its proper growth. There are extensive
vineyards in the Mediterranean countries whose climate is conducive to the
growth and yield.

6. Olives : No tree is more closely associated with the history of
man and the development of civilization than the olive (Olea europaea). To
the people of the Middle East, it is a symbol of prosperity and divine
blessing, beauty, luxuriance and strength. The fruit of this plant has been
valued since ancient times, not only as food but also as the source of edible
oil. The oil is also used in lamps, for anointing, and for many other
purposes including medicinal and cosmetic uses. As an edible oil, it is used
chiefly as cooking, as-a salad oil, and for canning fish. The fruits are green
at first and dark blue or purplish when ripe. When fully grown they are
usually pickled in brinneeee...They are much used in various dishes,
especially in the regional cookery of the Mediterranean countries. The
olives, under domestication, have larger fruit size and higher oil content than
their old relatives.

7. Pomegranate : (Punica granatum): It was held in great esteem in
ancient times in Mesopotamia and Egypt. The Jewish king, Prophet
Solomon (a.s.) was said to have an entire orchard of pomegranates. The fruit
is a hard, thick skinned berry, crowned with persistent sepals, and divided
inside into several chambers each containing numerous seeds embedded in
pink or crimson, acid-sweet pulp. The ripe fruits develop a vivid orange-red
colour. The juice of seeds is used in cool drinks and also for making a kind

of wine. Because of its large number of seek the pomegranate came to be
regarded as a symbol of fertility.
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8. Similar but different: All individuals of a species are recognizably
distinct from members of all other species showing a discontinuity of
variation. But within each species where general characters are similar, there
is a cerlain amount of variation into races or cultivars which is usually a
result of interbreeding either in nature or by artificial means. The different
races or cultivars can be perpetuated maintaining their characteristic features
unless there is mingling of genetic material from other races. Thus, the
individual species of cereal, date palm, grapes, olives, and pomegranates
distinct from each other yet within each of their species range there is
variation, each variety being recognized by the flowering time, size, yield,
and time taken for maturity. Among the fruit bearing plants, shape, size;
colour, consistency, taste, and flavour of juice in fruits, and oil content of
fruits and seeds are also different in the various races or cultivated varieties.

9. Ripe Fruits: The attractive shades of colour seen in the ripe fruits are
dependent on the various plant pigments or colouring matters occurring
singly or together in different proportions in the cell sap of plants.
Chlorophyll is the basic pigment which lends its green colour to
certain varieties of grapes. But it is only one of the thousands of pigments
found in plants. A second group of pigments known as carotenoids occur
in not less than 60 kinds of compounds ranging in colour from lemon-
yellow to tomato-red. The third family of colour is produced by the
anthocyanin pigments which range in shades from palest pink through
red flamboyant purple. The colour of the anthocyanins is governed by
the acidity of the cell sap, as for example, they are red in acid, violet in
neutral, and blue in alkaline medium. Pure red is very conspicuous and
attracts birds and mammals including man. So, it is no coincidence that red
is such a prominent colour among most of the ripe fruits. Presumably these
colouring agents help to attract birds and other animals to assist in seed
dispersal. The changes in colour that accompany ripening are the plant's
signal that the fruit is ready to be eaten. The eating of the fruits by birds,
other animals and human beings is a means of seed dispersal and continuity
of plant's life.

10. In this Quranic passage, our attention is drawn to the obvious
natural phenomena, which usually go unnoticed by us, and to reflect on the
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divine beneficence. Emphasis is laid upon the importance of rain for
the growth of greenery, and the production of grain and food crops. On
pondering over the examples provided, it is especially revealing how the
Almighty has created each species of fruit with an infinite variety all to the
good of mankind, and the attractive colours of the ripening fruits which not
only indicate that they are ready for consumption but through this process,
get themselves disperesed to keep their race perpetual. These signs of Allah
indeed constitute an invitation extended to believing men and women to
reflect on the bounties of Allah and to be grateful for their divine provision.
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6:101 To Him is due the primal origin of the heavens and the
earth...

This verse has been considered under verses 2: 117 and 2: 164.
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6:119 How should you not eat of that over which the name of
Allah has been mentioned, when He has explained unto you
that which is forbidden unto you, unless you are compelled
there to. But Lo! many are led astray by their own lusts
through ignorance. Verily, your Lord is best aware of the
transgressors.

Allah justifies the injunction of eating the meat of animals killed in the
name of Allah as He has already described in detail forbidden foods, the
scientific basis of which has already been discussed before in the explanation
of verse 2 : 173.
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6:139 And they say: That which is in the bellies of such cattle is
reserved for our males and is forbidden to our wives; but if it
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be born dead, then they all may be partakers thereof. He
will reward them for their attribution (of such false
ordinances unto Him). Lo! He is Wise, Aware.

Here, a superstition about food in pre-Islamic Arabia is discarded.
The so-called special authorities used to declare that the offspring of
certain cattle were forbidden for females and reserved for males. But if
the offspring was born dead, then it was allowed for all including the
females. It is obvious that such a declaration cannot have any scientific
basis as food for male and female is the same so far as nutrition and
physiology are concerned. So such a custom quite reasonably needed to
be forbidden.
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6:141 It is He Who produces gardens with trellises and without,
and dates, and crops of different kinds, and olives
and pomegranates, similar (in kind) and different
(in variety). Eat of their fruit in their season, but render the
dues that are proper on the day that the harvest is
gathered. But waste not by excess, for Allah loves not the
wasters.

Most plants have strong erect stems which support branches and
leaves. But some have weak stems which are not strong enough to bear
the branches in the usual erect manner. Naturally they lie prostrate
on the ground but, to reach the light, they have to compete with
the associated plants each in a special way to sustain life depending
on sturdier plants or their support. Hoisting themselves from the ground
in which they are rooted, they may twine, or make their way up the
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supporting trees that serve them as supports assisted in some cases by
specialized organs known as tendrils, thorns or hooks. When such
plants are under cultivation, artificial supports like stakes, trellises or
latticed screens of various types are used depending on the habit
of the plants. Under this category are included grape vines, beans of
various kinds, peas, many of gourd family, etc. Those which do
not need trellised are those that have stems strong enough to support
themselves.

Crops of different kinds: The angiosperms or flowering plants
are our chief source of food plants. Two plant families stand out as
particularly important. The first of these is the grass familly to which
belong all our cereal crops on which the vast majority of mankind
has always relied as the basic staple diet with wheat, barely, rice, and maize
as the most important examples providing a convenient source of
carbohydrate. The other family on which man depends largely is the
pea family providing pulses valuable for their high protein content. In
addition, in the temperate zone, the rose family is important providing
fruits like apple, pear, plum, cherry, apricot, almond, peach, etc. The
mustard family provides a wide range of vegetables of the cabbage and
turnip groups and also rape-seed and radish. In the tropics, the palm family
is important and this includes date, coconut, sago, palmyra, betelnut, and oil
palms. Apart from these families there are others like the brinjal family
yielding a remarkable diversity of food crops, e.g. potatoes, tomatoes, and
chilies; and the orange family with citrus fruits rich in the vitamin 'C'
content. There are other families of flowering plants that are cultivated as
our food crops. Notable examples of these are the grapes in family Vitaceae,
olives in the Oleaceae, sweet potato in the Convolvulaceae and pomegranate
in the Punicaceae.

The above examples are only a handful of the bounty of sustenance
provided by Allah.

Olives, pomegranates similar (in kind) and different (in
variety): This subject has been discussed in detail in the explanation of

verse 6 : 99.
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6:145 Say: I find not in that which is revealed unto me any meat
prohibited to an eater that eats thereof except it be carrion,
blood poured forth or swineflesh for that is surely foul for
abomination, which was immolated to the name of other
than Allah. But whoever is compelled to eat, neither
craving nor transgressing, for him your Lord is Forgiving,
Merciful.

The significance and scientific justuications about prohibitions of dead
animals, blood, and swineflesh have already been discussed in 2: 173. As for
blood, in this verse it is clearly mentioned that only blood which is poured
out during slaughter i.e., circulating blood is prohibited. This implies that
the blood remaining in the muscles and organ is not prohibited.

IS U FE PRI AR AR HE G % S

7:4 How many towns have We destroyed? Our punishment
came to them in the night or while in their afternoon rest.

In this verse the Quran speaks of some town having been destroyed in
the night or in the afternoon when the people were taking rest.

No mention has been made of the towns destroyed or of the people or
the reasons for such punishment. In the Surah, however, mention has been
made of the destruction for various offences, of the people and cities: (1) of
the prophet Nuh (a.s) (7 : 64) by flood; (2) of the Ad (7 : 65) destroyed by a
blast of wind (54 : 19, 69 : 6-7); (3) of the Thamud (7 : 78) destroyed by
earthquake accompanied with blast (54 : 31); (4) of the people of the prophet
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Lut (a.s.) destroyed by a shower of brimstone and earthquake (7 : 84, 11 :
82) and (5) of Madyan (7 : 91) by earthquake.

As no archaeological investigations have been made in these places
except those supposed to be of the prophets Nuh (a.s.) and Lut (a.s.), little
is known about the places and extent of destruction.

According to archaeologists the flood engulfed an area north-west of the
Persian Gulf amounting to 400 miles long and 100 miles wide. Reckoning
by the age of the strata containing traces of human habitation they think that
the great flood took place about 4000 B.C.!

The destroyed cities of the people of the Prophet Lut (a.s.) are called al
Mu'tafika in verse 53 of Surah Najm (53 : 53) corresponding to the Hebrew
Mahbeka which is called in the Bible as Sodom.?

Archaeological investigation have been lately made in the region of
Sodom and Gomorrah, known as the cities of the people of the prophet Lut
(a.s.) and the present conclusion is that these cities lay in the area beneath
the slowly rising waters of the section of the Dead Sea and that their
destruction came through a great earthquake accompanied by explosion,
lightning, issue of natural gas and general conflagration about 1900 B.C3

The inscription of Sargon of the year 715 B.C. mentions the Thamud
among the people of the eastern and central Arabia subjected by the
Assyrians. The fall of Thamuds is probably due to one of the volcanic
outbursts which led to the formation of more or less extensive fields of Java
called 'Harra' in Arabia.4

Besides these, archaeological investigations continue to furnish
information about many cities which are called 'lost cities'. Of these
lost cities thos€ of Babylon and Nineveh, Mohenjodaro and Harappa in
Pakistan, Pompeii in Italy, Polunnaruwa in Ceylon, Hallusas the capital
of the Hittites in Asia Minor, Chichen-itza of the Mayas (Guatemala
and Yucatan peninsula), Macchu Piecha of Urbamba of the Incas
are now well-known. Except in the case of a few like Mohenjodaro of
Pakistan and Pompeii of Italy, causes of destruction of these cities are not
known as yet.

Sprawling skeletons of men, women and children, some showing sword
or axe cuts uncovered at Mohenjodaro show that the city was attacked and
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the people were slain without warning. The city was overwhelmed and
destroyed by military assault.5

Pompeii was destroyed by one terrible volcanic eruption of Vesuvius on
Aug. 24, 79 A.D. A vivid description has been given by Pliny the Younger,
nephew of Pliny, the Elder, the great Roman scientist-historian. Pliny the
Younger was at that time at Misenam at a short distance from Pompeii. He
writes, "On the 24th August about one in the afternoon, my mother desired
my uncle (Pliny, the elder) to observe a cloud of very unusual size and
appearance. The cloud issued from the mountains of Vesuvius. It was at one
moment white, at another dark and spotted as if it had carried up earth and
cinders. Thereafter the cinders which grew thicker and thicker began to fall
and then pumice stones too."

Pliny, the younger and his mother were not affected but his maternal
uncle Pliny the elder, who went to observe the event, died along with
thousands choked by fumes, smothered by ashes, and crushed beneath the
talling buildings and on the wall of Pompeii villa, unearthed ' by
archaeologists in the 18th century (1784 A.D.). Some onc had writtcn on
the wall 'Sodom Gomorrah.'0
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7:10 It is We Who have placed you with authority on earth,
and provided you therein with means for the fulfilment of
your life. Small are the thanks that you give !

The word authority mentioned in verse 7: 10 is indeed very thought-
provoking. An interesting question in this connection is what is the seat of
this authority? A little reflection will show that knowledge is, in fact, the
seat of authority. That this is so, becomes apparent from the fact that only
100 years ago man did not know how to fly, and today, man is not only
flying around the globe in a matter of hours but is embarking on an
interplanetary voyage. Only fifty years ago, man did not know how to
.combat particular bacteria, and today he has been employing the same
bacteria in the service of man. So much has happened in so short a time.
These happenings have made man more and more powerful in harnessing the
resources of nature in the service of mankind. He has acquired a certain
authority over some of the forces of nature. This authority has, however,
emanated from knowledge and knowledge itself is power. Thus Allah has
made knowledge the seat of authority and has asked man to seek knowledge.
This coupled with the fact that it was the knowledge of Adam (a.s.) which
Allah had imparted to him that made him superior to angels. And it is man
who has been called the vicegerent of Allah. Thus if man has to act as the
representative of Allah on earth and has to conquer nature, then man has to
seek knowledge which he can, then put it to beneficial uses to the
satisfaction of Allah. It is the fear of Allah which should keep man from
abusing the power of knowledge. As man increasingly sought knowledge, he
has discovered the diversity of ways in which Allah has made arrangements
for his sustenance. Thousands of microorganisms and also other agents of
nature can be gainfully employed for fuifilling the material requirements of
man. While on the one hand man has learn to take advantage of the resources
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of nature and has learnt to multiply the production of foodgrains through the
discoveries of high yielding mutants, on the other he is just beginning to
realise that Allah has spread the rizg (sustenance) of man in a thousand and
one things. All he has to do is to gain knowledge and use it and express his
gratefulness to Allah. [t is true that the resources of the earth are being
depleted. But it is also true that man is having access to newer and newer
resources and technologies. The vast potential of the sea is yet to be tapped.
However it is to be remembered that while man establishes his authority
over nature and has increasingly better controls over the environment and
also while he finds the means for the fulfilment of his life, he must never
forget to express his thankfulness to the All-powerful and the All-merciful
Allah who is continually bestowing knowledge on one who is secking it.
Never for a moment should man stop brooding over the magnificent ways in
which Allah has endowed him with authority and has provided him with
means for the fulfilment of his needs.
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7:11 And We created you, then fashioned you, then We told the
angels : Fall prostrate before Adam! And they fell

prostrate, all except Iblis, who was not of those who make
prostration.

The creation of man and the development of foetus in different shapes
have already been discussed in connection with verse 3 : 6.
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7:12  He said : "What prevented you from bowing down when I
commanded you?" He said : "I am better than he : You
created me from fire and him from clay."
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The creation of Satan from fire cannot be explained with the present
knowledge of science. The role played by clay in the creation of DNA
(deoxyribonucleic acid) and proteins has been explained under verse 6: 2.
There, it has been asserted how at every stage of creation Divine mercy
intervenes without which no organic life could have ever evolved.
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7:22  So by deceit he brought about their-fall; when they tasted
of the tree, their shame became manifest to them, and they
began to cover themselves with leaves of the garden...........

From this verse, the time of appearance of Adam (a.s.) may be inferred.
This part of the verse says that from this time, Adam (a.s.) felt the urgency
of covering his nakedness, and as there was no other man to weave cloth, he
used the leaves of trees to hide the private parts. It is known from
anthropology that the custom of wearing the leaves and bark of trees became
prevalent during the later part of the age of Neanderthal man, who existed
between 1,00,000 and 40,000 years ago. So it may be assumed that Adam
(a.s.) appeared at least 50, 000 years ago.
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7:26 O Children of Adam, We have bestowed raiment upon you
to cover your shame as well as to be an adormment to you.
But the raiment of righteousness, that is the best. Such are
among the Signs of Allah, that they may receive
admonition.

With the realisation of shame associated with his sexual organ, man felt
an urge to conceal it from the lustful gaze of others. Initially the covering
was done by leaves appropriately sewn together. Allah created in him this
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urge and also gave him higher intelligence and inventive genius through the
application of which he succeeded, by gradual steps, to discover fibres and
threads for weaving better durable cloth for his use.

Thus the raiment, which was once a mere crude covering device,
became, as man's aesthetic sense and innovative ideas developed, an
adornment serving two specific purposes : (i) protection from extremes of
climatic conditions such as gruelling heat and biting cold, and (ii)
beautification of the body by devising increasingly attractive colours,
designs and texure suited to different occasions and changing seasons.

In course of time, dress, as a splendid adornment, became imperceptibly
a part of man's personality. Thanks to the mercy of Allah Who enabled man
to hit upon newer techniques; today's clothing has attained such superior
quality and standard as to combine utility and comtort with artistry.
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7:54 Your Guardian-Lord is Allah, Who created the heavens
and the earth in six days and is firmly established on
the throne (of authority). He draws the night as a veil over
the day, each seeking the other in rapid succession.
He created the sun, the moon, and the stars, governed by
laws under His command. Is it not His to create and to
gavern? Blessed be Allah, the Cherisher and Sustainer of
the worlds.

Creation of the heavens and the earth in six days

In this part of the verse, Allah says that He created the heavens and the
earth in six days. In other parts of the Quran, a day has been mentioned as
consisting of 1,000 years (22 : 47) and 50,000 years (70:4). This shows a
day to Allah means a period of time, which may be long or short. So what
is actually meant in this verse is that the heavens and the earth were created
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in six (periods or) phases. This is finely corroborated by cosmology and
geology.

After the big-bang, the primeval fireball exploded into a rapidly
expanding and cooling gas-cloud of protons, neutrons, and electrons
immersed in an intense sea of radiation. At first the pressure of radiation
maintained smooth expansion; but eventually matter, consisting mostly of
hydrogen atoms, with some helium, began to form clumps. The clumps or
blobs of gas continued to fly apart from each other, although matter in an
individual blob tended to contract because of its own gravitation, At this time
two opposite forces acted on the blob, the force of expansion and that of
gravitation trying to contract it. Due to the turbulent motion within,.the
contracting gas blob took different shapes, such as spherical, elliptical,
spiral etc. Thus the galaxies were formed in the first phase. With this ended
the first phase or day of creation of the heavens. This took about 150
million years.

The galaxies or the contracting gas blobs disrupted into smaller
parts. Each of these parts spun faster and faster as it contracted, becoming
flatter, but continued to condense and break up into yet smaller blobs. The
stars and solar system were formed from such a slowly turning,
nearly spherical cloud of gas and dust, called the nebula. The rotating
nebula continued to contract and left behind rings or blobs of matter in
the disc that eventually became planets. Thus stars, planets, satellites
were formed during the second phase. This completes the creation of
the seven heavens in two phases or days. This second phase took about 1
billion years.

The creation of the earth as we seg it today was made complete in our
geological eras: pre-cambrian era, palacozoic era, mesozoic era and cenozoic
era. In the pre-cambrian era, the earth, beginning as a whirling blob of
interstellar gas, passed through a liquid state and formed a solidified crust.
Thick steamy atmosphere surrounded the p]anet. As the earth's surface
cooled, water vapour condensed as rain to produce rivers and seas. The
surface now formed a barren landscape of mountains, deserts, volcanoes and
steaming lava-fields. This process took about 1 billion years. During the
last 100 million years, one-celled organisms, invertebrates, and primitive
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marine plants were created. This is the first day or first phase of creation of
the earth.

In the second phase, i.e. in the palacozoic era, the level of seas tended to
rise and fall causing regular changes in the land area. Then the land area
increased at the cost of the sea. This is the period of extensive mountain
building and volcanic activities. During the latter part of this era there was
considerable earth movement due to continental drifting. This era consisted
of about 400 million years. Vertebrates such as fishes, amphibians, and
reptiles were created during this era. Thus ended the second day or phase of
the creation of the earth.

The third day or the third phase of creation of the earth is the geological
mesozoic era. In this era, deserts and shrub-covered mountains made up mosi
of the land area. The sea advanced again. Most land areas consisted of forests
or swampy plains with lakes and rivers. Dinosaurs prevailed and
predominated during this era. This era or the phase of creation lasted for
about 150 million years.

The fourth phase of creation of the earth, i.e. the cenozoic era is the
present era. Plate tectonics, i.e. powerful movements of the earth's crust,
completed the formation of the Alps and the Himalayas. Continents and
oceans took the present form. lce ages existed during this era. Dinosaurs
became extinct. Mammals were created during this phase. This era
culminated with the creation of man.

Thus the creation of the heavens and earth was completed in six phases
or six days.

Beside the interpretations of the length of the day we may note that the
present age of the earth is estimated to be some five billion years while that
of the universe is estimated to be about fifteen billion years. If we take the
Quranic verse to mean that the earth was created in two days and the universe
in 6 days and normalise the length of the day from the age of the earth, then
one day turns out to-be 2.5 billion years and six days would then mean 15
billion years which is approximately the age of the universe!

With the advancement of science, the ages of the earth and of the
universe may perhaps turn out to be different from the present ones, but they
may bear a ratio commensurate with that indicated in the holy Quran. In any

www.pathagar.com



Scientific Indications in the Holy Quran 165

case, the interpretation of the day as a period appears to be the most
reasonable.

He draws the night as a veil over the day : How day and night
occur due to the rotation of the round earth about its own axis has been dealt
under verse 3: 27. When the sun appears to sink below the horizon night
sets in and its darkness gradually engulfs the brightness of day, it is, as if,
the night is being gradually drawn over the bright face of the day.

He created the sun, the moon, and the stars, (all) governed by
laws under His command : The intricacies in the creation of the heavenly
bodies as far as understood today have been explained in 2:117, 2:164, and
appendices | and II. Various laws have been observed through scientific
investigations governing their function, activities and motion in space.

The Sun : The sun is situated at the centre of the solar system. All
planets revolve around it. In the early 17th century Kepler derived the
famous laws governing the motion of the planets around the sun. The first law
states: "The orbits of the planets are ellipses with the sun at one focus of each
ellipse”. The second law states: "The line joining each planet to the sun (called
the radius vector) sweeps over equai areas of space in equal intervals of
time.” Kepler’s third law, sometimes called the harmomic law, states: "The
square of the sidereal periods of any plamets are proportional to the cubes of
their mean distances from the sun”. The unifying principle basic to these 3
laws was discovered by Newton. He realized from these three laws that the
planets are pulled in orbits around the sun by a force he called gravitation. He
stated the law of gravitation as follows: "Every particle in the universe
attracts every other particle with a force that is directly proportional to the
product of their masses and inversely proportional to the square of thé distance
between them”. The sun being the most massive in the solar system,
remains in its position while the planets revolve around the sun obeying
these laws in the most exact and precise manner from millions of years in
the past till the solar system continues. The sun along with other stars of the
galaxy revolves round the galactic centre towards the sign of the Sagittarrius
with a slow speed of 250 km per second. The sun also rotates very slowly
around its axis. This is a differential rotation, having different velocities at
different parts of the sun. The synodic period of this differential rotation
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increases with heliographic latitude, from 27 days at the equator to 31 days at
a latitude of 60 degrees, north and south. Spectroscopic measurement shows
that the period of rotation continues to increase right upto the pole!.

The relative distances of the planets from the sun can be determined
with the aid of Kepler’s third law. In this approach, as distances come as
ratios, one of the distances inside the solar system has to be determined
accurately by the parallax method. The distance from the earth to the sun is
used for this purpose. The 1968 American Ephemeris and Nautical Almanac
gives this value as 149,600,000 km or about 93 million miles. The sun’s
mass can be determined from Newton’s gravitational law and is found to be
1. 99x1030 kg. or 332,930 times the mass of earth. The sun is primarily

composed of hydrogen and helium in the proportion of 3 : 1 with about 1%
heavier elements like iron2.

The earth obtains most of its heat and light energy from the sun. The
energy of heat radiated by the sun is governed by Stefan's law which states:
"The total energy radiated by a black body is proportional to the fourth
power of its temperature".

Stefan's law and another law called Wein's law stating: "The wavelength
for which the radiation is most intense is inversely proportional to the
absolute temperature”, are used to calculate the solar temperature at the outer
visible surface of the sun known as the photosphere and this is on the
average about 6000° K. The region above the photosphere reaching to a
height of several thousand km is called the chromosphere. Above this is the
solar corona spreading about 10 solar radii. Matter in the form of electrons
and protons streams away from the corona as solar wind. The amount of solar
radiation received outside the earth’s atmosphere is called solar constant, whose
average value is 1.96 cal. per min. per sq cm of surface at right angles to the
direction of the sun3. The amount of energy radiated by the sun as
determined by Stefan's law is 3.85x1026 joules per second. In the central
core of the sun energy is produced by thermo-nuclear synthesis (carbon
cycle) in which carbon nuclei fuse with protons producing carbon and
helium nuclei through various intermediate steps. In the remaining zones of
the sun about 400,000 km in diameter, energy is produced by the proton-
proton reaction of transformation of hydrogen nucleus to helium nucleus.
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Solving Einstein's mass-energy relation about 4.28x10° kg or 4,280,000
metric tons of solar matter is being converted into energy each second. At
this rate of mass loss, the sun will continue to shine for over 100 billion years.

Many spots appear on the sun's surface (photosphere) which are
relatively dark. Sunspots appear dark because they give off less radiation
than the surrounding areas. A spot is accompanied by a magnetic field more
than 3000 times as strong as that of the earth. Sunspots occur in pairs, with
one frequently underneath, where it cannot be seen. If both spots are visible,
they have opposite polarities. The rotation of the sun causes an apparent
motion of sunspots from east to west. In any one sunspot cycle, all
sunspots in one hemisphere (northern or southern) have same polarity and
sunspots in the other hemisphere have the opposite polarity. Polarities for
sunspots in one hemisphere change in every successive cycle following a
law of sunspot polarity. It is seen that the number of spots and spot groups
changes from day to day and from year to year, increasing to a maximum and
again decreasing to a minimum, completing a cycle in a period of 11 years
on the average, but the intervals vary from 7 to 15 years.

After completing one 11 year cycle, the accompanying sunspots with
the oppesite polarity appear for another 11 year cycle. Thus, the actual
period of maximum and minimum reappearance with the same polarity of
sunspots is 22 years.

Strong magnetic fields due to the rotation of the core are fundamental to
the origin of centres of activities. Although the sunspots are the most
obvious of the solar activities, there are many other kinds of temporary
activity on the sun. Above the sunspot in the chromosphere is a much larger
disturbed region, called the plage. In pictures of the sun, taken with suitable
accessories the plage appears as a bright patch. Occasionally a brief very
intense burst of light, primarily of hydrogen is observed in a plage. This is
known as flare. It occurs above a sunspot. Above the chromosphere, the
centre of activity extends, into the corona, in the form of condensation,
which appears to be denser and brighter than the surroundings. Straight,
curved, and loop shaped gas structures extend from the plage up into the
corona. When they appear at the edge as very bright objects, they are called
prominences. But when they appear on the disc, they are dark and are known
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as filaments. These prominences and filaments may be 20,000 to 40,000 km
in length and 5,000 to 10,000 km in thickness?.

The moon : The earth's nearest celestial neighbour and the only natural
satellite —the moon - is only 238,857 miles from us on the average. The
earth— moon system moves together through space, revolving around a
common centre of mass, called the barycentre. The barycentre moves in an
elliptical orbit around the sun, and the earth and the moon revolve around it.
The product of the earth's mass and its distance from the barycentre is equal
to the product of the moon's mass and its distance from the barycentre.
Using this relationship gives the mass of the moon as 1/81. 3 or 1.23% of
the mass of thé earth. It should be emphasized that Kepler's laws, restated for
satelites, hold for the moon.

The moon has got set of complex motions. It rotates about its won
axis, it revolves about the earth, it revolves, along with the earth, about the
sun, it also revolves, along with the solar system about the galactic centre.
It is in synchronous rotation, i.e. its period of rotation about the axis is the
same as the synodic period of the revolution about the earth. So it shows the
same face towards the earth. As it goes round the earth, the part common
toward both the earth and the sun, is visible from the earth as well as is
lighted by the sun. Such lighted portions of the moon as seen from the earth
are known as phases. When the half of the moon that is lighted by the sun,
is also the half visible from the earth, i.e. when the earth comes between the
sun and the moon, it is the full-moon. If in such a case, the moon comes
within the shadow cast by the earth, a lunar eclipse occurs. Again when the
moon comes between the sun and the earth, the lighted portion of the moon
is not visible, i.e. the moon is not visible from the earth. This is the new
moon phase. If in such a case, the shadow of the moon falls on any part of
the earth, a solar eclipse occurs which is visible from that part of the earth.

The moon causes tides. During the rotation of the earth, water of the sea
toward the near side of the moon is closer to the moon than the solid earth
beneath it. So gravitational attraction of the moon on the water is greater
than that on the solid earth beneath. Thus, water of the sea toward the moon
swells up and tides occur, whereas, water of the sea on the opposite side of
the earth is further away from the moon than the solid earth beneath it. So

www.pathagar.com



Scientific Indications in the Holy Quran 169

the attraction of the moon on the solid earth beneath the water is greater, i.e.
the solid earth is pulled away from beneath the water. So water overflows the
earth and thus tide occur. During one complete rotation of the earth i.e. in
course of one day, tides occur twice, cnce when the sea is towards the moon and
again when it is away from the moon. The sun is also a tide producer. When the
sun and the moon are on the same or opposite side of the earth, the highest
tides, called spring tides are produced. When the moon and the earth are 90
degrees apart, as seen from the earth, the lowest tides, called neap tides occur.

If the earth were not rotating of its axis, its lunar tidal bulge would
occur on the line directed toward the moon. The earth's rotation causes the
earth's tidal bulge to precede the earth-moon line ; because it takes some
time for the tidal bulge to form and to recede and during this time, the earth's
rotation carries the bulge away from the earth-moon line. The pull of the
moon slows down the earth's rotation causing the day to grow longer. A
time will come when the period of the earth will be the same as that of
revolution of the moon about the earth. Then the earth will show the same
tace toward the moon, and lunar tides will no longer occur. But tides will
still be produced by the sun. This will tend to slow the earth's rotation even
more and more and make the day longer than the month. By the principle of
conservation of angular momentum motion of the moon about the earth will
become quicker. Thus the velocity of the moon will become greater. As the
period of rotation of the moon about the earth decreases, according to
Kepler's third law, the distance between them also decreases. Thus the moon
will spiral in toward the earth, continually moving closer. Eventually it will
get so close that the difference in the earth's gravitational pulls on the near
and far halves of the moon will literally tear the moon apart. When this
happens the lunar remains might take the form, at least in part, of a ring of
particles around the earth.”

Stars : Allah has made certain laws for the stars to obey, which they do
meticulously.

Stars are luminous, gaseous bodies that generate energ’y by means of
nuclear fusion at the core. Below a certain mass (0.05 times the solar mass),
the central pressure and temperature in a body are insufficient to trigger
fusion reaction. The mass of a star determines its luminosity, temperature,
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size and the way in which it evolves. Stages of evolution of stars of different
masses have already been discussed in appendix 1. The stars move in their
individual destined path and are kept at safe distances from each other. The
star Proxima Centauri is nearest to our sun, being at a distance of 4.27
light-years. The sun is nothing but an ordinary star.

Diameters of stars range from tens of kilometers in the case of neutron
or pulsars, thousands of kilometers in the case of white dwarfs, millions of
kilometers in the case of stars like our sun, to several hundreds of millions
of kilometers in the case of super gaints. The size of a star changes
drastically toward the end of its life, as it passes through the red giant stage.

There are stars, whose brightness varies with time. They are known as
variable stars. About 25,000 variable stars have so far been catalogued. The
period of variation ranges from a few hours to a few years. The range of
amplitude of variation, i.e. range between maximum and minimum
brightness, is very wide. There arc three major groups of variables,
cclipsing, pulsating and cataclysmic.

The stars have been classified according to the colour of light emitted by
them and hence according to their temperature as it follows from Wein's
displacement law stating: "The wavelength for which radiation is most
intense is inversely proportional to the absolute temperature”. This means
that as a body gets hottcr, the peak of the radiation shifts towards blue.
According to this scheme, from hottest to coolest, the spectral types are O,
B. A, F, G, K, M. There are further subdivisions in order to take care of
small changes in spectral details. Temperatures range from 30,000°K to over
60,000°K in O stars which are relatively rare since they have short life
times. B stars are somewhat cooler, 10,000°K to 30,000°K. A stars are
cooler still, 7,500°K to 10,000°K. F stars have temperatures of 6000°K to
7500°K. G stars, the spectral type of our sun, are 5,000°K. K stars are
relatively cool, only 3500°K to 5000°K. M stars are cooler yet with
temperatures less than 3500°K. Their atmospheres are so cool that molecules
can exist without being torn apart®.

In another classification a scale of magnitudes was used to indicate the
brightness of stars. The inverse square law in photometry which states:
"Intensity of light varies inversely with the square of distance from the
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source”, is used in calculating all absolute magnitudes. As the data of
absolute magnitudes and spectral types were being collected, in about 1911
Ejnar Hertzsprung in Denmark and Henry Norris Russel in the USA noticed
that on a diagram correlating the two, plotted points fell into distinct
groups. A plot of temperature (or spectral class) versus brightness or
magnitude is known as a Hertzsprung-Russel diagram or an H-R diagram,
where the stars mainly lie on a diagonal band from upper left to lower right.
Thus the hottest stars are brighter than the cooler stars. Most stars fall on
this band which is called the main sequence or dwarfs. There is nothing
strange about dwarfs : they are the normal kind of stars. The sun is a type G
dwarf. Some stars are very bright or brighter than a main sequence star.
These stars are called super-giants, bright-giants and giants depending on
their brightness scale. Stars in a class of faint objects called white dwarfs,
are located below and to the left of the main sequence. The importance of H-
R classification is evident as it depicts the life and death of stars. For
example, the sun is presently at the earlier stage when energy is supplied by
fusing hydrogen nuclei into helium nuclei. But in a few billion years, when
hydrogen nuclei in its core are exhausted, the time will come for the sun to
brighten and redden faster and faster until eventually it swells and engulfs
Mercury and Venus and reaches the earth. At this point the sun will be a
gain and its great luminosity will sear and char everything on earth.’

In addition to the motion of rotation, a star has got two motions: proper
motion and radial motion. Apparent angular motion of a star along the
‘perpendicular to the line of sight, is the proper motion. For most of the
stars it is very small and is considered negligible. Barnard's star has got the
greatest proper motion of 10.3" per year. It is after thousands of years that a
difference in the direction of proper motion causes a group of stars
(constellation) to change their shape appreciably. Thus of the seven main
stars of Ursa Major Dhubbe and Alcaid have values and direction of motion
different from the other five ; so their shape is slowly and continuously

changing. Shapes of the seven stars 100,000 years ago, at present, and
1000,000 years ahead are shown in fig. 4.

Radial motion of a star is its velocity along the line of sight. It is measu-

red by Doppler's effect. It has no visible effect on the shape of the constellation.
About 60% of the stars have radial velocity of about 20 km per second.
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Stars are not distributed at random in space, rather they appear in
clusters, There are two main types of clusters of stars; galactic clusters and
globular clusters. The globular clusters contain older stars than do the
galactic clusters. By studying red shifts of spectra from stars in galaxies,
Hubble in 1929 announced his famous law which states: "The velocity of
recession of a galaxy is proportional to its distance. "8 From this law
one can calculate the time since the "big-bang” with which the universe
was created and this happened about 15 billion years ago (for details see

appendix II).
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Fig, 4. Shapes of the seven main stars of Ursa Major as 100,000 years ago, al present
and 1000,000 years ahead.
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The above discussion clearly points to the various laws governing the
function, activities, properties and motion in space of the sun, the moon and
the stars. It is overwhelming to see such meticulous planning, organisation
and discipline in such a vast universe of the sun, the moon and the stars.
There is nothing really chaotic in the universe, which is governed by the
laws set by the Creator.
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7:57 It is He Who sends the gentle winds like heralds of glad
tidings, going before His mercy ; when they have carried
the heavy laden clouds, We drive them to a land that is
dead, maker rain to descend thereon, and produce every
kind of harvest therewith. Thus shall We raise up the
dead, perchance you may remember.

Wind is air in motion and blows from the higher air pressure zone to the
lower air pressure zone. These pressures are caused by forces at work in the
atmosphere in accordance with the laws ordained by Allah (vide 15 : 5).

In metcorology, the Beaufort scale gives a twelve-category classification
of winds based on their blowing speeds. Four broad classifications have been
indicated : (i) breezes (i.e. gentle winds) covering the first six categories
ranging from light air flowing with a velocity of 1-3 miles per hour (1-3
mph) to strong breeze (velocity : 25-31 mph), (ii) gales covering the next
four categories ranging from the mild gale (32-38 mph) to the whole gale
(55-63 mph), (iii) storms having velocity 64-75 mph, and (iv) hurricanes
having velocity above 75 mph.

In this verse we have translated 4. as ‘gentle winds' as the word signifies
winds that are pleasant and not thc winds that are too strong or violent
for which the appropriate Arabic word used in the Holy Quran is
als (vide 67 : 17).

It has been explained under 2 : 184 that, the gentle wind as it blows : (a)
carries the clouds to different places ; (b) carries away and disperses the
polluted air and brings in its place fresh pure air ; (c) helps cross pollination
by carrying the pollen grains from the anther to the stigma of flowers and
this ultimately brings about increased production of fruits ; and (d) brings
about a sort of temperature balance in the atmosphere.
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Of the beneficial effects mentioned above, carrying of clouds to different
places is of the utmost importance. When the heavily laden clouds driven by
winds to a barren land shower rain-drops thereon (vide verse 2 ;: 164 for
details as to how raindrops form and come down) the "dead earth” becomes,
by Allah's will, living, fertile and beautiful and produces every kind of
harvest in abundance.

It is evident that in the absence of winds : (a) the barren land will not
become fertile as rain-water will never reach it, (b) the air will get stagnant
and polluted, (c) the fruit-yield will be badly affected and (d) the temperature
balance in the atmosphere will be totally lost.

Hence we find that as the wind blows, it conveys the happy message that
the mercy of Allah in the shape of manifold bencficial cffects will
immediately follow. The winds, thus, act as "heralds of glad tidings."

SR ’.’u&ﬁb GRS P
'. H/’ )-'-l\,vj‘ Vuc)b L)&

7:58 As for the good land, its vegetation springs up by permission
of its Lord; while as for which is bad nothing comes up
excepting a trifle (or excepting hard labour). Thus do we
explain the Signs for people who are grateful.

The word _ului w1 means good land which implies soil with congenial
physical properties, adequate inorganic and organic nutrients as well as the
required amount of water and a suitable gaseous environment. When such
other factors as temperature, light, and rainfall or irrigation can be assumed
to be present in the right proportion, a soil of the above description brings
forth vegetation and produce of good quality. But the soils which are
exhausted and barren fail to give satisfactory yields even in the presence of
suitable temperature and adequate light and water supply. These two
phenomena can be scientifically explained thus :

The earth is composed of 92 naturally occurring stable elements in the
form of mineral compounds which consist of 2 or more elements in definite
proportion by weight. The fragments of rock and minerals in the soil vary in
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size depending on which the soil particles are broadly classified into coarse
sand, fine sand, silt and clay. A mixture of particles of different sizes
determine the textural classes of soils. The solid matter of soils consists of
both inorganic and organic materials with varying proportions in different
soils. The space between the soil particles is occupied by air and water, two
of the essential factors which determine the growth and yield of plants. The
chemical and physical properties of soils are critical in determining their
capabilities to provide the inorganic nutrients, water, and the conditions
necessary for maximum crop production. Each essential inorganic nutrient is
circulated in a complex cycle among organisms within ecosystems and
between those organisms and environmental reservoirs of the nutrient, thus
keeping the soil equipped with a judicious supply of 13 elements categorized
as macronutrients and micronutrients.

Soils under continuous cultivation show a steady decline of nutrient
content which may be lost as a result of utilization by crop plants. Nitrogen
may be lost by soil erosion, by leaching or when ground cover is destroyed
by fire. In water logged soils such as swamps and marshes, nitrates are
reduced to nitrogen gas and nitrous oxide which return to atmosphere.
Through erosion, pollution, and loss in drainage water, large amounts of
phosphorus are discharged into rivers and streams. The adverse activities of
humans have drastic effects on the ecosystems and normal nutrient cycles. If
the deficiency is not made good by fertilizers, the land becomes unfit for
crop production. In acute cases, the soil remains barren in which no seed can
germinate and grow. The case in Ethiopia is a recent example.

In the bounties of Allah springing from the good earth, and in the
sterility of barren soils indeed Signs for us which should cause us to be
grateful for His beneficence.
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7:64 But they rejected him, and We delivered him and those
with him in the Ark. But we overwhelmed in the flood
those who rejected our Signs. They were indeed a blind
people !
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A deluge as a punishment for the rejectors of Allah's Signs is mentioned
in this verse. This kind of punishment was inflicted on the people of prophet
Nuh (a.s). How this flood was caused has not been described in this verse.

Descriptions appear in verse 11 : 40, 23 : 27 and 54 : 11, 12. In the first
two verses it is stated : 'oven gushed forth water' ; in verse 54 : 12 it is
stated: "We caused the earth to gush forth springs’; and in verse 54 : 11 it is
stated : "We opened the gates of heaven with water pouring forth'. These
taken together show that the flood was caused by (1) rain and (2) water
gushing from beneath the earth.

Among people of many races there is a variety of traditions of a gigantic
and catastrophic flood. Though the Quran, the Bible and the Torah speak of a
flood at the time of Prophet Nuh (a.s.), none of these holy Books mention
the exact date and place of this occurrence. Causes of the flood mentioned in
these holy Books are the same, rain water and water from beneath the earth.!
The ecological history of the world in the context of these three religions
can be divided into pre-flood and post-flood period. It is generally believed on
the basis of the Quranic-description, that the resting place of Nuh's (a.s.)
Ark as stated in verse 11 : 44 was Mount Judi and according to the Bible
Gen 9 : 4 of the Old Testament Mount Ararat. The prophet Nuh (a.s.)
belonged to the region of Mesopotamia in the valley of the two rivers—
Euphrates and Tigris. Geologists have classified different types of flood due
to different causes as follows : (1) river flood, (2) melted snow flood, (3)
floods due to ice jams, (4) glaciers, (5) earth slides, (6) floods caused by
meteorological disturbances, (7) floods due to non-tropical ocean storms, (8)
Tsunamis flood due to faulting or some other sudden movement of the ocean
floor or a sudden volcanic eruption.2

Florida geologist Emiliani and his coworkers> described physical evidence
of coastal flooding 9600 B.C. Coastal floods are of 2 kinds. Some are caused
by meteorological disturbances and others by seismic disturbances. Glacial
cycles and the slow sinking of the ocean floors have caused the sea level to
fluctuate from epoch to epoch. The last great flood, according to Fairbn'dge“,
was accompanied with a 100 meter increase of the sea level at the end of the
quarternary glacial age. Archaeological evidence in the valley of Tigris and
Euphrates and geological evidence in the valley of Mississipi testify to
12—
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" calamitous and spectacular inundations some 6000 years ago. The first
historical recorded flood so far known was the flood of river Hwang Ho in
China in 2297 B.C. The flood as referred to in the Quran being due to (1) rain
and (2) water gushing forth from beneath the earth, it seems that the flood
according to modern geological classification was a mixture (1) river flood
‘and (2) meteorological disturbances. A river flood is a major type of flood
which may occur at any season. Chief causes of this flood are heavy rain and
a marked rise of temperature. This kind of flood is predictable. For medium
sized rivers draining 100 square miles forecasts based on rainfall records are
possible. For larger rivers draining larger areas more accurate forecasts are
possible. Prophet Nuh (a.s) with knowledge derived from Allah had predicted
the flood as can be inferred from verses 7:62, 11:37, and 23:27. According
to verses 54 : 11, 12, first came the rain and thereafter the meteorological
disturbances. Meteorological disturbances are caused by seismic disturbances
such as submarine earthquake, disturbances of the sea bed, etc.

According to Emiliani, on the average the sea level has remained
relatively constant for the past 6000 years.The highest and the lowest sea
levels during the last 6000 years oscillated between 10 to 12 ft. above or
below the present sea level. The period of oscillation seems to approximate
a 550 years cycle from 1100 and 1650 years harmonics.

Various details of the Mesopotamian story of ‘the flood as have been
revealed by fossil records, archeological investigations and Akkadian,
Sumerian, Babylonian, Nineveh documents are so similar to those in the
Quranic/Biblical account that there can be no doubt about this fact of the
flood. Much has been written about the historical background of the
traditions particularly since the publication of Sir Leonard Wolley's Ur of
the Chaldees>. Other cities in the Mesopotamian river valley notably Kish,
Fare and Nineveh also show flood layers, though none of them can be
closely related in time. In other words the Mesopotamian flood evidence is
that of purely local inundations of the Tigris and the Euphrates. The Quran
refers to the flood as concerning the people of Nuh (a.s., 7 : 59, 25 : 39),
i.e. the flood was local and not worldwide.

When seen in the light of modern knowledge the Quranic narrations of the
flood are free from anything which might give rise to objective criticism.]
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From the above discussions some important facts emerge about the
flood, namely : 1. Nuh (a.s.) had constructed a strong and big "arc" under the
guidance from Allah ; 2. the flood was caused by the combined geological
and meteorological disturbances ; 3. Nuh (a.s.) being instructed by Allah
could fortell the coming of a catastrophic flood ; 4. modern scientific
investigation confirms the occurrence of such a flood in a region near
Mesopotamia which most of the commentators of the Quran accept as the
scene of the great flood.

Nuh (a.s.) may be considered as the pioneer in the engineering of ship
building. It was unlikely for his people to have any experience in big ship
building as they were not sea fearing people. Even with modern computers
.and tremendous advances in science and technology, meteorologists find it
difficult to make accurate long term predictions particularly regarding flood
in view of the large number of parameters involved in solving this
meteorological problem. It is indeed surprising to see that Nuh (a.s.) could
foresee this flood accurately and this he could only do when he was
instructed by Allah. The Quran recorded this event 1400 years ago and
modern scientific investigations confirm this.
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7:80 And Lut said to his people : "Do you commit lewdness such
as no people in creation (ever) committed before you ?"

7:81 "For you practice your lusts on men in preference to women :
you are indeed a people transgressing beyond bounds."

The verse 7 : 80 indicates that the people of the prophet Lut (a.s) were
sexually perverts and most of their men preferred male homosexuality over
normal hetero sexual practice allowed by Allah. He further says that no
nation or community before them committed such a sin in the world. From
the Jewish Bible we come to know that Jand of the prophet Lut (a.s) was
known as Sodom and Gomorrah, believed to be situated at the southern tip
of the Dead Sea. This type of sexual perversion is known as sodomy.

This sexual perversion was believed to be known among the old nations
like the Assyrians, Egyptians, Catghaginians, Seythians, Normans, Romans
and Greeks, but nowhere it was a popular system nor was it universally
practised by any nation. According to the Quran, the people of Sodom and
Gomorrah were unique in this regard.

The nature of the crime of the people of Lut (a.s.) is clearly mentioned
and male homosexuality has been specifically indicated by the term lewdness
in verse 7 : 80. Homosexuality has been categorically mentioned as the
transgression of the limits enjoined by Allah.

Modern science regards the sexual impulse directed towards persons of
the same sex as an aberration and it is variously known as sexual inversion,
contrary sexual feeling or more generally homosexuality.

In Europe during the Middle Age, homosexuality flourished in certain
closed communities like military camps and cloisters and it is constantly
referred to in the penitentials. Brussels! writes in Collier's Encyclopaedia
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that homosexuality is commonly found in regressive mental disorders,
psychopathic personalities, some alcoholic and drug-addicts and in residents of
segregated institutions. Freud associated homosexuality with paranoia
(mental derangement) and with alcoholism."” Pederasty is the term given to the
variety of sodomy found among men who seek relations with small boys.

In recent times in Western countries male homosexuality has been
much publicised and some countries it is well tolerated. Since the last
decade, an incurable disease called AIDS (Acquired Immune Deficiency
Syndrome) has been reported among the homosexuals in the USA which
caused large numbers of deaths. Later on the incidence of AIDS spread all
over Europe and other parts of the world. 1t is a virus disease which lowers
the resistance of the body against infection and proves fatal. AIDS has
assumed the proportions of a major threat to human life like plague (See
Appendix-I1I).

Reference
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7:84 Werained down on them a shower. See what was the end of
the sinners.

‘In this verse it is said that there was a shower on the people of the prophet
Lut (a.s) who were sinners. Neither the nature of the shower nor its
consequences have been indicated . For this we are to look into the verses in
which the occurrences at the time of the prophet have been described. There
are as many as 10 other verses which describe the event. The verses are :
7:4; 11:82; 15 :73, 74; 21:74; 27:58; 29:34; 37:136; 51:33; 54:31.

There is no mention of the place or country where these people lived and
these happenings occurred except a hint in 2 verses (15: 76; 37:137) stating
that it was on the caravan route the Arabs used at the time when the Quran
was revealed. In the Bible in connection with prophet Lut (a. s.) it is stated,
"Suddenly the Lord rained sulphur on the cities of Sodom and Gomorrah and
destroyed them and the whole valley, along with the people there and
everything that grew in the land, (Genesis 19: 24, 25)." The matter of
Sodom and Gomorrah has been referred to in verse 7: 4.

Of the 11 verses in the Quran about the event, 3 verses (7:84, 26:173, 27:
58) speak only of rain (shower) without any description about the nature of
the shower and the consequence there of. In 2 verses (11: 82, and 15:74.) it
is said that hard bricks were rained. In one verses (15:74) it has been stated
that the cities were turned upside down, i.e., there was an earthquake. In
another verse (51:33) it is stated that stones of clay were sent. Two verses
(15:73, 54:31) speak of blasts of loud sound overtaking the place.
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7:91 Then the earthquake took them unawares and they lay
prostrate in their home.
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This verse refers to the damage caused to life and property by an
earthquake. There are many examples of havoc caused by earthquakes
250,000 people died in San Fransisco in an earthquake. The earthquake in
Bihar in 1934 and the one in Quetta also caused the deaths of thousands.

An earthquake is the trembling or shaking movement of the surface of
the earth. The intensity of the phenomenon may vary from a slight tremor
perceptible only with the aid of delicate instruments to a great convuision
causing considerable changes in the surface structure of the earth with
consequent destruction of much life and property. The subterranean point of
origin of an earthquake is called the focus and the point on the surface
directly above the focus is called the epicentre.

The Richter scale for the measurement of earthquakes was introduced
by C.F. Richter in 1935. In this scale magnitude M, of an earthquake is
defined as M= log1g (A/Ao) where A is the maximum amplitude, recorded
by a seismograph at a distance of 100 kilometer from the epicenter, A, is an
amplitude of one thousandth of a milimeter. Earthquakes of magnitude 5.0
or greater generate ground motion sufficiently severe to be potentially
damaging to structures.

For magnitudes less than 5.0 the ground motion is unlikely to be
damaging because of its very short duration and moderate acceleration.
Previously it was assumed that earthquakes are caused by the jerk given
to the earth's surface by the subterranean movement of layers of rocks
causing a fault.

An earthquake is also caused by gases or lava in volcanic activity,
or collapse of roofs of caves. But now the situation has changed. In the
past 20 years, there has been a revolution in earth sciences, which has
brought new understanding of our planet. This revolution has resulted
in a growing understanding of the forces which shape the continents
and set them drifting. Our planet's surface is broken into a number of cold,
rigid, 100 km thick lithospheric plates. They float on a warm, relatively
plastic, partially molten region called the aesthenosphere. The plates
move slowly, at 5 to 10 cm per year, apparently driven by thermal
convective motion of rocks in the mantle and by gravity. Geologisi~
are of the opinion that quantities of fresh rocks are slowly emerging
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from the mantle, along the length of the sub-marine mountain range and
are spreading out laterally forming new crusts that advance toward the
continents. This phenomenon known as sea floor sppeading causes the
drift of the plates. Most terrestrial geological action happens as plates
collide. Earthquakes, volcanic eruption, mountain formation etc. result
from their massive slow motion-collision. If a plate of heavy oceanic rock
jams against a more buoyant plate of continental rock, it is forced
back down to the interior. As it sinks, it becomes hot and eventually melts.
The less dense molten rocks rise and erupt through volcanoes. When two
continental plates collide, earthquakes occur; in severe cases, continents
crumple ; enormous folded ranges of mountain like the Rockies and the
Himalayas, thrust up. So earthquakes occur at the boundary of plates,
when the pressure of the plates exceed their strength. The crust then fractures
and the plates shift so that the pressure decreases to an amount that the rocks
can tolerate.

Violent earthquakes occur roughly in two zones of the earth's surface,
one following a line drawn through the Mediterranean, Asia Minor,
the Himalayas and the East Indies, being the boundary of the plates,
Eurasian plate, Arabian plate, Australo-India plate, and Phillipine plate.
The other time follows the western, eastern and northern  Pacific,
being the boundary line of Pacific plate, north American plate and south
American plates.
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7:133 So We sent against them flood, locusts, vermin, frogs and
the blood- open Signs, but they were arrogant and became a
guilty folk.

The verse refers to the five calamities or 'plagues' sent against the Pharaoh
and his people by Allah as Chastisement for their arrogance in spite of
repeated warnings by the prophet Musa (a.s.) manifested in exaggeration and
can be explained in the light of modern scientific knowledge.
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olishll  means continuous rain, far reaching storm or deluge. These
phenomena are too obvious and too common in the tropical countries and
need no further elaboration here. Likewise .3 meaning vermin or small
insect parasites cause discomfort to human beings in addition to harbouring
disease and acting as carriers of diseases. It may refer to lice causing great
physical discomfort or plant pests whose pesticidal activities increase
enormously under conditions which favour their rapid multiplication, and are
not dealt with here further.

Locusts : Locusts belong to the order Orthoptera of the class Insecta
which includes crickets and grass hoppers characterized by the possession of
powerful chewing jaws, and enlarged hind legs for jumping. They look just
like large grass hoppers and, when present in large numbers become
gregarious, i.e. they tend to group together. They migrate during the day-
time in swarms of many millions of individuals and depending on
favourable air currents and thermal conditions will extend from ground level
to a considerable height, perhaps 1000 m or more above the ground], When
they arrive in such numbers and with air speeds of 10-25 km per hour, they
darken the sky. They lay their eggs in areas of bare ground close to the
vegetation and reproduce in a spectacularly rapid manner in great numbers
when conditions are favourable. The desert locust, Schistocera gregaria
occurs from W. Africa to India, and extends north to Iran and south of
Kenya. The migratory locust, Locusta migratoria is much more widespread
extending through Africa eastwards up to Australial. Locusts are always
plentiful in the Near East, except at interval of years. They locate
and identify their food using the visual and chemical senses. Attacking a
wide range of crops including wheat, barley, rye and flax, which were
under cultivation in ancient Egyptz, a full meal of the locust may
amount to about 15% of its own body weight. In the course of a day, with
continued access to food, the locust may ingest about its own weight of
vegetation. In a swarm covering an area of 10 sq. km. the amounts eaten
would amount to a total of about 2000 tons of vegetation eaten in one day3.
Thus, the locusts are resporsible for untold damage to food crops notably in
Africa and Asia, and must have been one of the causes of famine in
Pharaoh's Egypt.
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Frogs : Frogs as pests were not unknown in ancient Egypt. When the
rivers become foetid, a mass of organic matter and insect life would be
collected making the conditions suitable for rapid multiplication of frogs.
The sudden increase in frog population during Pharaoh's time might have
also been due to some disturbance in the natural ecological balance such as
large scale death of predators of frogs, e. g., Water snakes on account of
pollution of water through red tides as discussed below.

Blood : This obviously refers to the 'red tides' a phenomenon that has
been known from ancient times recurring again and again down to the
present time. When the sea water is rich in plankton (minute form of
floating organisms), especially dinoflagellates containing reddish or brown
pigment, it loses the transparency and becomes red. This may cause
the 'red tide' known from ancient time in many parts of the world. In some
enclosed seas like the Red Sea, adjacent to Egypt, this condition is so
common that it owes its name to it 3. The factors that cause the red tide
are not properly unders-tood; nutrient levels, occurrence of trace metals,
sewage run off, ocean salinity, temperature, winds, and light may all
play some role. In unfavourable conditions, the dinoflagellates sink
to the bottom and lie dormant in their resting cysts until the conditions
are more favourable for their renewed activity. The poisons produced by
some dinofla-gellates are extraordinarily powerful nerve toxins. These
are ingested by fish which may be poisoned directly. Shell-fish are not
generally harmed but they accumulated the toxins and may become
dangerous for human consumption. In 1972, the New England coast in the
USA experienced its first red tide in which 26 people were poisoned by
shell-fish contaminated by the dinoflagellate, Gonyaulax excavata. Red
tides are a recurrent problem: During 1974, the west coast of Florida (USA)
was ravaged by its 25th major red tide since 1844 when hundreds and
thousands of dead fish littered the beaches*. Hasting55 observes that
when the Nile rises in June, its waters become discoloured and gradually
turn to dull red colour as the river rises to its height in August. This is
confirmed by many travellers who speak of offensive odours emifted
at a later stage. This, coupled with the poisonous nature of the red
tide, must have caused serious pollution of water in the Nil with
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disastrous results on the health of humans and other animals during the time
of the Pharaoh.
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7:158 Say:O men!Iam sent unto you all, as the Apostle of Allah,
to Whom belongs the dominion of the heavens and the
earth : there is no god but He : it is He that gives both life
and death. So believe in Allah and His Apostle, The
unlettered Prophet, who believes in Allah and His Words;
follow him that (so) you may be guided.

That the domain of the heaven and the earth belongs to Allah has been
discussed under verse 2 : 117 and appendices | and 1l.

That Allah is the supreme master-mind behind the creation of life and
death has already been discussed in connection with verse 21 : 30.
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7:160 We divided them into twelve tribes or nations. We directed
Musa by inspiration when his people asked him for water:
"Strike the rock with your staff.' Out of it there gushed
forth twelve springs: each group knew its own place for
water. We gave them the shade of clouds and sent down to.
them manna and salwa. (Saying) "Eat of the good things

We have provided for you. To us they did no harm but they
harmed their own souls.

'Strike the rock with your staff' : Out of it there gushed forth
twelve springs: This point has been discussed under verse 2 : 60.
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The shade of clouds : In open desert areas the solar rays fall directly
upon the sand grains and heat them up quickly. The heated sands in their
turn radiate heat and make the air above them extremely hot; in summer the
heat may become unbearably torturing. Then, even the shadows cast by
clouds come as great reljef; the sands in the shady portion lose heat rapidly,
rendering the shade appreciably cooler and much less torturing. Thus, for
desert dwellers the cloud shadows have to be reckoned as a special favour
from Allah. This verse mentions such a favour shown to the children of
Israil when they were wandering in the dreary desert under the leadership of
Hazrat Musa (a.s.).

Manna and Salwa : This has been discussed under verse 2 : 57.
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7:171 When we shook the Mount over them, as if it had been a
canopy, and they thought it was going to fall en them:
"Hold firmly what We have given you, and bring (ever) to
remembrance what is therein; perchance you may fear
Allah."

Some commentators interpret this verse by translating the word as
lifting up which implies a miracle. However, this word also means tremor
which meaning has been considered by Allama Yusuf Ali and M. Pickthal.
People living at the base of mountains have an awesome, frightening and
fascinating experience when there is a tremor caused by an earthquake. The
cause of earthquakes is understood from the present developments in plate
tectonics.! The plate junctions are the weakest places in the earth's crust
where volcanic activity, earthquakes and mountain building take place. The
most common type of earthquake is caused when rocks break suddenly in
response to geological forces within the earth. Rocks are elastic and energy
is stored in them during deformation by tectonic forces. When the strain
builds to a level that exceeds the strength of a weak part of the earth's crust,
e.g., in the fault, opposite sides of the fault suddenly slip producing elastic
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waves that spread out into the earth, producing an earthquake. Tremendous
pressure is built up at the weakest places of the earth's crust due to water's
coming into contact with hot magma (molten rock) in the interior of the
earth's crust. The turbulent gas-charged magma at hot spots forces its way
upwards by breaking, cracking or shifting of the crust when the pressure is
too high for the crust to hold. Severe volcanic activity also may produce
earthquakes, the reason being the same as that for tcctonic earthquakes, i.e.,
spreading out of elastic waves to the earth's surface. Sudden shaking of the
ground is also produced by collapse of underground caverns and mines,
landslides, and large explosions of chemical or nuclear devices.2

An carthquake causes faults in the earth's crust, sometimes scveral
miles deep and upto hundreds of miles long, along with horizontal and
vertical movements. In the 1906 San Francisco earthquake there was a 20 ft.
horizontal movement with the east block moving south. In the 1954
carthquake at Red Canyon fault scrap, Hebgen, Montana, a block was
uplifted by 20 ft. At San Fernando, 1971, the movement was about 6
ft. up and 6 ft. horizontally to the left. The great naturalist John Muir wrote
of his experience in Yosemite Valley in the Owens Valley earthquake of
1872. He had camped at the foot of a ragged rock mass, called
Sentinel Rock, several thousand fi. high. He wrote, "At half past two
o'clock of a moon-lit-morning in March, | was awakened by a tremendous
earthquake, and though I had never before enjoyed a storm of this sort, the
strange thrilling motion could not be mistaken, and | ran out of my
cabin, both, glad and frightened, shouting, 'A noble earthquake !' feeling
sure | was going to learn something. The shocks were so violent and
varied, and succeeded one another so closely that 1 had to balance myself
carefully in walking as if on the deck of a ship among waves; it seemed
impossible that the high cliffs of the Valley could escape being shattered in
particular. I feared that the sheer-fronted Sentinel Rock, towering above my
cabin, would be shaken down, and I took shelter back of a large yellow pine,
hoping that it might protect me from at least the smaller out bounding
boulders. For a minute or two the shocks became more and more violent
flashing horizontal thrusts, mixed with a few twists and battering,
explosive, upheaving jolts...... "3
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The above description by Muir shows the experience of persons living at
the base of a mountain during an earthquake. They may feel that the tremor
shakes the mountain and as if it is brought over them on the brink of falling
over by the ferocity of the tremor. The shaking of a high mountain may
bring the top over the people at the base and this may appear as a canopy for
the time being. Also the mountain top may be inclined permanently by a

tremor.
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7:185 Do they see nothing in the government of the heavens and
the earth and all that Allah has created? (Do they not
see) that it may well be that their term is nigh drawing to
an end? In what Message after this will they then believe?

This verse is most thought provoking, and focusses attention on the
fact that Allah created everything from the tiniest particles to the vast
universe with exactness and precision, all being governed by some laws
ordained by Him. The laws governing the vast universe, galaxies, nebulae,
stars and planets are outlined in appendices | and I1.

In the microscopic world of atoms, protons, neutrons, electrons and
many other tiny particles discovered by physicists, no chaos and
disorderliness is observed. These tiny particles are found to be governed by a
complex set of laws and they behave in specific ways as ordained by the
Creator (for details see appendix V).

The biological world including plant and aniinal life is governed by
certain laws of nature ordained by Allah. (1) They are highly ordered and
organized. Irrespective of their size and shape, each Living organism is made
up of cells each of which consists of two major parts namely, (a) the jeily-
like substance called cytoplasm and (b) the nucleus. Cytoplasm controls
metabolism involving all chemical reactions that take place in the cells; the
nucleus governs the structure and is the seat of chromosomes and DNA
(Deoxyribonucleic acid). (2) Each living organism derives from the
environment, the process being directly or indirectly dependent on the
utilization of energy from the sun. A small fraction of this energy, captured
in the molecule of chlorophyll in green plants, is converted to the dynamic
energy that derives metabolic reactions associated with living systems, and
these again operate in accord with the laws of thermodynamics. As for
instance, the first law of thermodynamics states that energy can be changed
from one form to another but cannot be created or destroyed. In plants one of
the most vital of all energy transformations occurs when light energy
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reaches the leaf of a plant. A part of the absorbed light is converted to heat,
but some excites certain electrons in chlorophyll molecules and these
eventually provide power to convert carbon dioxide to sugars which possess
high energy compared to the carbon dioxide and water from which they were
made. In due course, the carbohydrate is broken down by the plant or by a
foraging animal with the Joss of chemical or potential energy from the
carbohydrate molecule. The loss of potential energy from sugar as it is
oxidized can result in an increase of potential energy of some other
compound.l Animals and non-green plants derive energy by consuming
organic matter or by depending on other plants or animals, dead or living.
(3) All life responds actively to their environment, viz. to light, heat,
moisture, gravity and to chemicals. (4) They are adapted to the environment
in such a way that they can carry on their biological activities efficiently.
(5) All living organisms develop to a particular somatic (bodily) stage and
reproduce at different levels: (a) molecules (e.g.), replication of DNA
molecule), (b) chromosomes (their replication in cell division), (c) cells
(their division to form tissues), individuals (their sexual and asexual
reproduction). Each DNA molecule besides having the ability to replicate
itself, has a vivid memory and stores a vast number of codes and blue prints
which it issues at the right time and place to trigger the building of all the
cells and structures of a body, make them grow, and synchronize their
operations at every moment during all their allotted life. (6) And, they pass
information to the offspring through their DNA and thus maintain the
genetic continuity.

In this verse, we are asked to contemplate not only the grand design and
orderliness of the universe, but also the infinite combinations and
permutations of the genes in the chromosomes determining the characters of
the individuals of plants and animals. In spite of this tremendous variation,
the specific identity of individuals and the genetic continuity are maintained
in perfect order by certain ingenious laws of the Creator. Glory indeed to
Allah who made DNA, the master molecule-the hereditary blue print for
life.

Reference

1. Edwards N.A. and Hassall K.A. Cellular Biochemistry and Physiology, McGraw Hill
Kogarusha Ltd. Tokyo, p. 112, 1971.
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7:187 They ask you about the (final) Hour-when will be its
appointed time? Say: "The knowledge thereof is with my
Lord (alone): none but He can reveal as to when it will
occur. Heavy were its burden through the heavens and the
earth. Only, all of a sudden will it come to you."..............
The scientific descriptions of the creation of the universe, the galaxies,
the stars, planets, and our solar system have been given in detail in
appendices | and 1. The life story of a star, its birth, gradual changes with
time and its death, has also been discussed there (aiso see 7 : 54). The sun is
a star classified as G dwarf type. In a few hundred billion years, when
hydrogen nuclei in its core are exhausted due to fusion, the sun will
suddenly expand and become very bright and red; eventually it will swell and
engulf the closer planets Mercury and Venus and would reach the earth. At
this time there would be imbalance in the gravitational force in the solar
system leading to great turmoils and tremors. The sun at this time will be
so hot that it will burn and change everything on earth. Such an end of all
forms of life on our planet was asserted in the Quran 1400 years ago. This
confirmation by our present day knowledge of science creates ecstasy in the
mind of a believer and shatters the confidence of a non-believer. Indeed this
shows that the Quran is Divine in origin.
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7:189 Itis He Who created you from a single person, and made his
mate therefrom in order that he might dwell with (in
love). When they are united, she bears a light burden and
carries it about (unnoticed). Then when she grows heavy,
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they both pray to Allah, their Lord, "If You give us a good
child we shall ever be grateful.”

The creation of mankind from the first pair of man and woman has
already been discussed in verse 4:1.

In the present verse, 'light burden' means the early stage of pregnancy,
when a woman does not feel any extra weight. This condition lasts for about
3-4 months of gestation. By the 20th week she begins to feel heavy and
these phenomena are beautifully expressed by Allah in this verse.
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8:32 Remember how they said: O Allah! if this is indeed the
truth from You, rain down on us a shower of stones from the
sky, or send us a grievous penalty."

This verse refers to the taunting challenge of the unbelievers in Makkah
asking for punishment for their disbelief, by raining-down showers of stone
on them. It does not speak of any specific kind of stone. The word 4>~
has been used in 9 verses (2: 24, 74; 8: 32; 11: 82; 15: 74; 17 : 50; 51: 33;
66: 6; 105: 4). Of those one is about stones from earth &b and 3 are
stones from sijjil J2~ and the other 5 are simply stated as 'stone' only.
Stone according to the dictionary is a piece of rock or hard mineral substance
(other than metals) of a small or moderate size. Commentators appear to
have different views about stones from sijjil Jia and even about stones
from earth. Some think these to be brimstones i.e. sulphur as stated in the
Bible; others, however, interpret it as baked clay.

The matter of different kinds of rocks has been discussed in connection
with verse 2: 60. The matter of showering of stones as punishment has been
referred to in 3 verses (11:82, 15:74 and 51: 33) and this punishment was
inflicted on the people of the prophet Lut (a.s.). This has been referred to in
our discussion under verse 7:84.

How the stones were showered from the sky is not described. Such
showerings come only in the case of the explosive type of volcanic
eruptions and meteors. In the case of explosive volcanic eruptions, stones,
various other materials and gases are thrown out and showered on the places
around.
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Typical highly explosive eruptions were that of Krakatoa in the straits
of Sunda, Dutch East Indies, which in 1883 blew up about a cubic mile of
rock which rose as dust 15 miles in the atmosphere; and that of mt. Polee
on the Island of Martinque, West Indies which occurred in 1902. The latter
eruption was without lava and consisted of a great cloud of incandescent
gases and dust which destroyed the city of St.Pierre and almost its entire
population of 28,000 inhabitants.

As far as is known, half of the observed meteors do come to the solar
system from interstellar space, but the number of such objects as may be
there is not known. Half of those meteors enter the earth's atmosphere with
velocities less than 42 km (26 miles) per second while the remainder have
velocities greater than that of the numbers of meteors which enter the
atmosphere of the earth. Meteorites of the Sideriolite type are composcd of
the metallic and silicate materials.

The greater percentage of meteors fall to the surface of the earth as fine
dust. But the air wave and earthquake that would follow the impact on the
surface of perhaps several hundred tons moving with a velocity of many
miles per second are almost beyond imagination. The resuits of such
impacts are found in the huge meteor crator in Arizona and the more recent
fall in Siberia.

The largest known meteor, Hoba, of about 60 tons fell in South Africa
in 1920. Meteorite, Sikhola Alin, of more than 23 tons fell in 1947 in
Eastern Siberia. The Norton country meteorite consisting of about 100
stones one of which was about 1 ton, fell in 1948 in Kansas, USA.
Fortunately, large meteors are very rare. The fall of such an object on a city
would completely destroy it.
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9:36 The number of months in the sight of Allah is twelve (in a
year) so ordained by Him the day He created the heavens
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and the earth; of them four are sacred. That is the straight
usage. So wrong not yourselves therein, and fight the
Pagans, all together as they fight you all together. But
know that Allah is with those who restrain themselves.

This verse has got two parts, which may be considered to have some
relation with astronomy. "Number of months in the sight of Allah is 12
months” is the first part and "He created the heavens and the earth" is the
second part.

In verse 2 : 189 it has been observed that there are three natural units of
time: day, month and year. The first unit, "day’ is the period of one
complete rotation of the earth about its axis. This rotation may be with
respect (o the 'mean sun'. Then the period is called a 'mean solar day'. This
is arbitrarily divided into 24 parts, each part is called a mean solar hour.
This is again divided into minutes and seconds. The rotation of the earth
may also be with respect to a fixed star. The period is then called a 'sidereal
day'. These two types of 'day’, defined here are not equal in length. A sidereal
day is 23h 56m 4sec., i.c., about 4 minutes shorter than a mean solar day.
A mean solar day is generally called a 'day’.

The second unit of time is a 'month’, the period of one complete
revolution of the moon about the earth. This revolution may be with respect
to the sun. Then this month is called a 'synodic lunar month'. The
revolution may again be with respect to a fixed star. Then the month is
called a 'sidereal lunar month'. In this case also, the two months are not of
equal length. A synodic lunar month consists of 29.53059 days and a
sidereal lunar month consists of 27.32166 days.

The third unit of time is a 'year'. This is the period of one complete
apparent revolution of the sun about the earth. This revolution may be with
respect to the vernal equinox ; then this period is called a 'tropical year'. It
keeps pace with seasons. The revolution may, again, be with respect to a
fixed star, then this period is called a 'sidereal year'. It keeps pace with the
heliacal rising of the stars. The two types of year are also not of equal
length. A tropical year consists of 365.24219 days and a sidereal year
consists of 365.25636 days. As the difference between the two types of year
is very small, the heliacal rising of stars keeps pace with seasons for a long
time. Thus in ancient Egypt, the heliacal rising of Sirius indicated the
approaching season of inundation of the Nile.
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The main difficulty with these three units of time lies in the fact that they
are not simply related to one another, as is suggested by such statements as
that, 30 days make a month and 12 months make a year. The above
discussion shows that in 12 lunar months, whether synodic or sidereal, the
earth cannot make a complete revolution about the sun; a part of the orbit is
left uncovered. So 12 lunar months obviously do not make a solar year but
constitutes what is called a lunar year. The difference increases with time;
the gap becomes large after a large number of years, thus disturbing the
relation between lunar months and solar seasons very seriously. This
difference was noted even in ancient times. To compensate for this
difference, an intercalary 13th month was inserted in some years. In some
civilizations, this was done according to some rule, and according to the
whim of the king in some other civilizations. Thus in India, a month
having two new moons was termed an 'adhimash' and was considered to be
an extension of the previous month to avoid the counting of the 13th
month. Whereas in a clay tablet found in Assurbanipal's library it is stated,
"Hamurabi (reigned from 2123 B. C. to 2081 B.C.) proclaims that as the
year is not auspicious, the month next to Ululu shall be called second
Ululu”, thus counting that year, as one of 13 months. Although time can be
counted on the basis of both solar as well as lunar periods, in the present
verse, Allah emphasises the maintenance of 12 months in a period
indicating that irrespective of the system one follows, the number of
months must remain 12.

As regards the second part of the verse, 'He created the heavens and the
earth’ it has been observed in the verse 7:54 that the creation of the heavens
and the earth was completed in six periods’. On analysing lunar soil as
brought down by Neil Armstrong and other astronauts, it has been found,
that the age of the lunar soil is the same age as that of the earth. So the

“moon has been revolving round the earth and making months since the
creation of the heavens and the earth.
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9:116 Unto Allah belongs the dominion of the heavens and the
earth. He gives life and He takes it. Except for him you
have no protector nor helper.
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This subject has been elaborated under the discussion on verse 2: 164.
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9:125 But for those in whose hearts is a disease it only adds

wickedness to their wickedness and they die while they
are disbelievers.

In this verse the disease in the heart means discase of mind or mental
disease. In Arabic the general term < includes both the physical heart as
well as the abstract mind. In general the word <4 in the Quran means
mind, .
That mind can be diseased was not known to sciencc until recently. The
Viennese physicians Joseph Brener and Sigmund Freud in 1893 brought up
the subject of psychic disease in the field of medicine and later on Freud
(1896) developed the new method to treat mental illness.

It is interesting to note here that the mention of disease in the heart
(mind) though spiritual in sense was made in the Holy Quran more than
1400 years ago.
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10:3  Verily your Lord is Allah Who created the heaven and the
earth in six days,....ccceevueneeee.

This has been discussed in the explanation to verse 7:54.
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10:4 To whom will be your return of all of you. The promise of

Allah is true and sure. It is He Who begins the process of

creation and repeats it, that He may reward with justice
those who believe.....

www.pathagar.com



200 Scientific Indications in the Holy Quran

In this verse Allah declares that he is the Originator of the universe and
every form of life in it. Allah as the Originator of the heavens and the
carth has been discussed from the scientific view point in verse 2: 117.
Allah as the Originator of the first speck of life on earth has been explained
in verse 2: 28. Various scientific theories about the creation of the
universe and the origin of celestial bodies have been discussed under
Appendices I and 1.

It is He Who begins the process of creation, then repeats it......

The word-wa,in the verse has a wider application than is apparent, as it
means 'repeat’ or 'reproduce’ as interpreted by the various commentators. If
the first meaning is acce-pted, the verse would mean the repetition of the
creation as a next stage of life in the Hereafter which is beyond the scope of
our present discussion.

On the other hand, if the meaning implied is taken as 'reproduce’, then
the following scientific interpretation seems justified:

One of the features which distinguishes the living forms from the non-
living is the power of reproduction. In lower organisms like amoeba and
"bacteria, this process is quite simple, and is accomplished without the
involvement of sex by the method of fission of the entire organism into
two equal parts, each of them subsequently developing inlto a new
individual. In higher animals and man, the sexes are separate, and offspring
is produced after the fusion of the sexual cells of male and female
parents. Occasionally, this process is bypassed in some insects like
honeybees, and a new individual can be produced even in the absence of the
male parent (parthenogenesis). In the case of plants, reproduction can take
place in three ways, viz. (a) sexual, by means of gametes or sex cells, (b)
asexual through spores, and (c) by vegetative multiplication of any of the
plant organs.

In the creation of all life, one of the manifestations of the grand
scheme of the Creator is to perpetuate the life of every species created up to
an ordained time. This is accomplished by the ingenious ways of
reproduction mentioned above which reflect the wonderful working of
Allah's Plan. '
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10:5 Itis He Who made the sun a shining glory and the moon to
be a light (of beauty), and measured out stages for her, that
you might know the number of years and the count (of time).
Allah created not (all) but in truth and the righteousness.
Thus does He explain His Signs in detail for those who
understand.

The verse states that the sun and the moon shine by two different
methods. Science finds this to be actually the case. The sun shines by the
energy derived from nuclear reaction occurring at the centre, whereas the
moon shines by the sunlight reflected from the lunar surface.

The verse also states that Allah ordained manzils or lunar stations, so
that we may know how to compute the years and keep count of them. Now
let us consider what the manzils are. The moon revolves round the earth,
making a complete revolution with respect to fixed stars in 27.3 days. In
course of this revolution, the moon seems to pass each day through a group
of fixed stars lying about the lunar orbit. Thus for the 27.3 days, the lunar
orbit is divided into 27 parts with groups of fixed stars. The group of stars,
in each part, situated within a space on each side of the lunar orbit is called a
manzil or lunar station. This is called a nakkhatra in Indian astronomy. The
stars forming a manzil has got a configuration and a name. Thus thére are
27 manzils or lunar mansions with 27 configurations. The different stages
of the moon which we observe from crescent to crescent pass through the 27
manzils,* which have been instrumental in the counting of time and the
fixing of the year.»»

*  The names of Manzils are given in Appendix IV.
** Astronomically, the period from the first entry of the sun i
second entry into the same manzil comprises one solar sider¢
_months (the moon passing through 27 manzils in each lu
what is known as a lunar year.
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10:6 Verily, in the alternation of the night and the day and
in all that Allah has created in the heavens and the
earth, are Signs for those who fear Him.

The alternation of the night and the day has been explained under
verse 2: 164.

In the second part of this verse the attention of the God fearing has been
drawn to "all that Allah has created in the heavens and the earth",
designating them as His Signs. They have thus been urged to meditate upon
the creation of Allah and try to understand them; with intensive efforts they
may be able to unfold gradually the mysteries of creation filling their minds
with awe and wonder. They will further realise that every created thing is,
directly or indirectly, beneficial to mankind.
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10:10 Their prayer therein will be : glory be to Thee, O Allah!
and their greeting therein will be peace and the
conclusions of their prayer will be:Praise be to Allah, the
Cherisher and the Sustainer of the worlds.

A reference is invited to the discussion on verse 1:2 where an attempt has
been made to explain in detail the meaning of the phrase sala <, the
Cherisher and the Sustainer of the worlds) : from the point of view of
science; therein the significance of the use of the plural form of the word
ale (world) has been especially emphasised.
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10:13 Generations before you We destroyed when they did wrong;:
their apostles came to them with clear signs but they would
not believe. Thus do We require those who sin!

This verse speaks of the destruction of various nations/generations for
not believing the prophets who came to them with clear signs and for doing
wrong. The names of nations/generations destroyed, or the wrongs for which
they were punished or the names of the prophets whom they disobeyed have
not been mentioned. The scientific mechanism through which destruction
was wrought has been discussed in connection with verse 3:137.

2214 ? )/ <
b‘,ii- gl / ’ u}u’uku,-,.
10:19 Mankind was but one nation, but differed (later).....

The scientific explanation of this verse is-discussed in detail under verse
2: 213,
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10:22 He it is Who enables you to traverse through land and sea;
so that you even board ships; they sail with them with a
favourable wind and they rejoice thereat; then comes a
stormy wind and the waves come to them from all sides,
and they think they are being overwhelmed; they cry unto
Allah, sincerely offering (their) duty unto Him saying, "If
you do deliver us from this, we shall truly show our
gratitude."

This verse speaks of sailing through the sea. When there is favourable
wind, sailing is smooth and the people on board rejoice. But when there is
stormy wind, waves coming from all sides tossing the ship, they cry to
Allah for deliverance from this danger.
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The scientific explanation to the mechanism of the plying of ships has
been discussed in verse 2:164.
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10:24 "The likeness of the life of the present is as the rains
which We send down from the skies; by its mingling arises
the produce of earth which provides food for men and
animals; (it grows) till the earth is clad with its golden
ornaments and is decked out (in beauty); the people to
whom it belongs think they have all powers of disposal
over it; there reaches it Our command by night or by day
and We make it, like a harvest clean-mown as if it had not
flourished only the day before! Thus do We explain the
Signs in detail for those who reflect.

In this verse our worldly life has been compared to the vegetation
produced by the earth when it is soaked by water from the sky.

Raindrops come down to the earth as welcome showers, mingle with the
soil, moisten it and render it fertile. Innumerable kinds of plant grow
producing vegetables, grains and fruits which provide food for men and cattle
for their sustenance. Besides, because of vegetation and the variegated
colours of its leaves, flowers and fruits, the earth becomes embellished with
beauty and grandeour. The cultivators think that all these are outcome of
their talent.and endeavour; they become boastful and deem themselves potent
masters of the show. What a mistaken idea! It is Allah who sends down rain
from the cloud (formation of raindrops and growth of vegetation has been
explained under (2:164) causing thereby the seeds to germinate, grow, and
bear flowers and fruits. Allah and Allah alone has absolute power over all
these. If He will, these will be destroyed in no time; a severe frost, a
hailstorm, a hurricane, a flood, a swarm of locusts, an earthquake or
volcanic eruption, even some blight or disease will suddenly overtake them
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and leave the fields and orchards completely ravaged. Against such decrees of
Allah men will be utterly helpless.

In like manner, we, throughout our earthly life are continuously
soaked by the mercy of Allah; we visibly grow from strength and
develop our personalities along various dimensions and become powerful
beings. We strive and discover, we construct strong dwelling houses, build
well-planned towns, tame rivers and conquer space, we produce art, we
compose poetry, literature and music ; all these are items of beauty and joy
for all of us. In our ignorance we feel proud and think that we are self-
sufficient and master of what we achieve and possess. Should we not ponder
over who has ordained laws for our growth, made provision for our
sustenance, endowed us with intellect and power of thinking, and the
jn\"'aluable gifts of feeling, hearing, and sight, without which none of our
accomplishments would be possible. Our achievements will crumble if
Allah withdraws His mercy and beneficence. Thus no matter how
scientifically advanced man may become, the ultimate power and control
over all causations rest with Allah.
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10:31 Say: "Who is it that sustains you (in life) from the sky and
from the earth ? Or Who is it that has power over hearing
and sight? And who is it that brings out the livirrg from the
dead and the dead from the living ? And who is it that
rules and regulates all affairs? They will soon say, Allah."
Say "will you not then show piety (to Him)?"

The salutary effects of rain resulting in the vegetation and sustenance to
human beings has been discussed under verse 6:99. Verse 7 : 58 which has
also been explained gives an account of the variety of foods Allah's bounty
provides.

In this verse Allah mentions some of His special favours to mankind. The
faculties of hearing and vision are unique in the sense that these are
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scientifically found to be highly sophisticated and their complete mechanism
is still not comprehended. Allah clearly mentions here that the powers of
hearing and sight are entirely under His control and our knowledge so far
completely agrees with this statement.

Let us novetry to understand the mechanism of hearing and sight.

Ear: The ear has three functions: hearing, equilibration and motion. The
organ is divided into 3 parts: (i) the external ear consisting of the auricle and
the tube up to the ear-drum; (ii) the middle ear consisting of the tympanic
membrane (drum) and space up to the internal ear, having communication
with the throat by a tube called Eustachian tube; and (iii) the internal ear
consisting of a complicated labyrinth from which runs the vestibulocochlear
nerve (8th nerve) into the brain.

The external ear is not essential for hearing, though the auricle (pinna)
acts as a funnel to catch sound.

Middle ear: The tympanic membrane or the drum lies across the tube
(external acoustic meatus ) at the end of the external ear. The cavity
of the middle ear is about 8 mm X 4 mm and contains three small bones—
the malleus (hammer), incus (anvil) and stapes (stirrup), collectively known
as auditory ossicles. These are connected with the innerside of the drum and
the chorda tympani nerve which runs across the cavity. The three small
bones formea chain across the middle ear connecting the drum with the
internal ear through the chorda tympani nerve. The ossicles convert the air
waves, which strike upon the drum, into mechanical movements which
affect the fluid in the inner ear (air-waves produce little effect upon the fluid
directly ).

The Eustachean tube admits air from throat and thus keeps the balance of
pressure on both sides of the drum. Deafness may occur by its closure and
infection may reach the middle ear through the tube.

Internal ear: It consists of the membranous labyrinth divided into two
parts. The forward part consisting of a small bony sacule and cochlear duct,
and is concerned with hearing. In the cochlear duct is placed the spiral organ
of Corti on which the sound waves are finally received and the sounds are
communicated to the cochlear nerve, a branch of the vestibulocochlear nerve
which communicates in filaments to this organ of Corti. The organ of Corti
contains a double row of rods and several rows of cells with fine hairs of
varying length. These rods and hair cells are probably concerned with
different musical notes.
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The act of hearing: When the sound waves in the air reach the ears and
strike the drum it is alternately pressed in and pulled out causing a to-and-fro
movement. This movement is communicated to the chain of ossicles in the
middle ear. The foot of the stapes communicates these movements to the
perilymph of the internal ear. Finally the motion reaches the nerve filaments
of the organ of Corti which affect the nerve of hearing and thus conveys the
impressions to the centre in the brain.

There are two theories of hearing: 1. The theory of Helmholtz
who compared the organ of Corti to a piano and thought that each sound
causes a vibration of a corresponding part of the Cortis organ. 2. The other
theory is that the sounds cause vibration of the entire organ of Corti and the
nature of the sound is analysed and perceived by the hearing centre in
the brain.

Mechanism of Sight: The retina is a nervous structure and innermost
coat of the eye ball. The optic nerve pierces the sclerotic and choroid coats
and then spreads out to form the retinal layer which also contains blood
vessels, pigment and nerve cells. Microscopically the retina consists of
about ten layers. The outermost is the layer of pigment cells - which prevents
diffusion of light inside the eye. The next layer is that of rods and cones
upon which light is received, and the impression is conveyed by the
optic nerve to the occipital lobes of the brain, where the effect of light
is perceived and the object is seen (for details vide explanation under
verse 2:20).

There are 2 million fibres in the two optic ncrves, most of which
terminate in the lateral geniculate body of the thalamus. Each fibre from this
body has terminals on 5000 neuron: in the visual area of the occipital lobe
and each of these neurons is in contact with about 4000 other neurons.
There are about 6.5 million cones and about 115 million rods in the human
retina. The eye is a camera as far as vision is concerned. The inverted image
is formed in the back of the eye and the brain ultimately gives the
perception of the object in normal position the mechanism of which is still
beyond human knowledge.

Both hearing and seeing are highly complex mechanisms and these are
entirely controlled by the laws ordained by Allah. These two faculties are
essential to have normal life; without them many aspects of life will
remain unexplored. For this reason Allah gives extra importance to these
and cites these exmples as His special mercy on human beings. Unless one
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can listen and see, it is not possible for one to fully understand the message
of Allah.

And Who is it that rules and regulates all affairs ? That Allah
rules and regulates the material world from the vast galaxies at great
distances from us to the tiniest particles have been discussed under verse 7 :
54 and Appendix 1II. All affairs in the living world are regulated by Allah's
rules (7: 185).
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10:34 Say:"Is there of your partners one that originates creation
and then reproduces it ?” Say : "Allah produces creation,
then reproduces it. How then, are you misled?"

For the amplification of the statement, producing of creation and its
reproduction, refer to the explanation given under verse 10 : 4.
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10:55 Is it not (the case) that to Allah belongs whatever is in the

heavens and on earth? Is it not (the case) that Allah's
promise is assuredly true? Yet most of them understand not.

This has been discussed under verse 5: 19.
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10:59 Say : Have you considered what provision Allah has sent
down for you, how you have made of it lawful and
unlawful? Say : Has Allah permitted you, or do you ihvent
a lie concerning Allah ?

Here Allah mentions the superstitious prohibitions of certain foods
among the pre-Islamic Arabs. It is equally applicable to similar
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superstitions among other nations. Islam clearly defines the prohibited foods
and drinks while the pre-Islamic Arabs used to prohibit or allow certain
foods without any scriptural sanction. Yet some of the prohibitions were
attributed to divine authority about which they had no proof. The subject
has already been discussed in connection with verse 6 : 139.
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10:61 In whatever business you may be, and whatever portion you
may be reciting from the Quran, and whatever deed you
may be doing, We are witnesses thereof when you are
deeply engrossed therein. Nor is hidden from your Lord (so
much as) the weight of an atom on the earth or in heaven,
And not the least and not the greatest of these things but
are recorded in a clear record.

In this verse Allah asserts His complete knowledge of any of His
creations, even the mass and other properties of the smallest particle that
are hidden from ordinary perception.

More than three thousand years ago Democritus, a Greek philosopher,
first introduced the idea that matter consists of atmos, i.e. indivisible
particles. It was not until 1803 when Dalton laid the foundation of the
modern atomic theory of matter. The word atom is derived from atmos.
According to Dalton every element is composed of a large number of very
small indivisible atoms. In 1811 Avagadro introduced the idea of molecule,
constituted from the combination of 2 or more atoms. The structure of an
atom was first revealed in 1911 by the famous experiment of Lord
Rutherford. It was established that an atom consists of a small, dense
nucleus surrounded by a cloud of electrons. The more energetic methods
were employed for probing an atom, the more very small subatomic
particles were discerned. By 1957 physicists discovered more than a hundred
subatomic particles. Now physicists believe that every thing is made of
leptons (electrons, muons and neutrions) and quarks (for details see
Appendix IH).

14—
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Research for understanding the indivisible constituents of matter
has added new horizon to the frontier of knowledge. These particles
have incredibly small weights e.g. the mass of an electron is 9. 107x10-28
gm." These particles interact with each other through one of the four
forces of nature (for details see Appendix III). Man's present knowledge
shows superb beauty in organization, exactness and discipline even
at the subatomic level. Thus it is no wonder that Allah has not only
created the smallest particle, but has also made arrangement for their
organizations into different forms of matter and energy. As the
probing techniques are continually improved, it may be possible in
future to probe matter more deeply than has been possible until now
and to detect particles smaller than the smallest so far known to us.
The ultimate truth about the smallness of things is known to Allah,
the Creator.
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10:67 He it is Who made you the night that you may rest therein,
and the day to make things visible (to you). Verily in this
are Signs for those who listen (to his message).

Our daily life is characterised by the alternation of rest and work and the
fit environment for this alternation is the succession of nights and days in
the world we live in.

The day is full of light because of the shining sun which makes things
around visible to us (how light rays excite our sensation of sight has been
explained under verse 2: 20) and enables us to perform efficiently our
multifarious day-time physical activities. By the evening we get tired and
pine for rest. On the setting of the sun the night appears with its darkness
and cooler atmosphere and provides us with a suitable environment for sleep
and recuperation. The difference between the night and the day has dealt with
in detail under verse 2: 164.
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10:73 They rejected him, but We delivered him and those with
him in the Ark, and We made them inherit (the earth),
while we overwhelmed in the flood those who rejected our
Signs. Then see what was the end of those who were
warned.

The verse refers to the flood at the time of the prophet Nuh (a.s.). The
scientific mechanism of floods has been discussed in connection with
the verse.
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10:92 This day shall We save you in your body, that you may be a

Sign to those who come after you. But verily, many among
mankind are heedless of our Signs.

When prophet Musa (a. s.) failed to convince the Pharaoh about his
prophetic mission, he was advised by Allah to leave Egypt with the
Israelites. While doing so, the party of Musa (a.s.) was confronted by a
body of water (river or sea), which they crossed through the Mercy of Allah
in the form of a pathway through the water. The Pharaoh pursued the
Israelites with his army and when he reached the bank of the sea or river, he
found the fugitives in the middle of the pathway through the water. Instead
of thinking about the miraculous escape of the fugitives, the Pharaoh and
his hordes pursued the Israelites. The Israelites reached the other bank, the
Pharach and his hordes were in the midway, where they were drowned as
punishment from Allah. At the time of drowning, the Pharaoh declared his

.faith on Allah, when Allah said. "What ! now, When hitherto you have
rebelled and been of wrong doers ?" (10 : 91), Then the above verse was
revealed in which Allah promised to keep the body of Pharaoh preserved for
mankind as an example of the fate of the rebellions against Allah.
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It is not yet certain which Pharaohs died in the above encounter. In
recent decades, some mummies of Pharaohs have been found and identified.
There is some controversy among scholars about the identity of the
Pharaoh of Musa. According to some scholars. Tuthmoses III's son and
successor Amonhotep Il of the 18th dynasty (1587-1375 B.C.) is the
Pharaoh of Musa (a.s.). But others regard Ramses Il of the 19th dynasty
(1375-1202 B.C.) was the Pharaoh of oppression and his successor
Merneptah was the Pharaoh of Exodus. The mummies of all the three are
now identified. Quranic scholars should pursue further study to identify the
Pharaoh of Musa (a.s.). We should not depend on the Biblical scholars in
this regard. According to the Bible, the Pharaoh of the exodus was not
drowned. Since the Quran clearly states that the body of the said Pharaoh
will be preserved, his mummy either must have been found and is to be
identified or may be found in the future. It is possible that the successor of
the drowned Pharaoh preserved the dead body as was the custom of the
period. Even now many pyramids are yet to be excavated.
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11:6 There is no moving creature on earth but its sustenance
depends on Allah; He knows the time and place of its
definite abode and its temporary deposit. All is in a clear
record.

Generally speaking the word @1s  which literally means moving creatures
implies animals although some plants are not entirely without power of
locomotion. There are exceptions in both the animal and plant kingdoms-
there are stationary animals like some marine coelenterates, (e. g. Obelia)
although the phenomenon of locomotion is present at least in one stage of
their life cycle. On the other hand, some of the lower plants belonging to
microscopic green algae and some bacteria are motile as well as some stages
(gametes) in the life cycle of higher plants. Thus the word 'moving creature'
largely refers to the animals although the term might also include plants
possessing the power of locomotion.

Irrespective of the feeding time of the activity, every species of birds
and other animals including the infinite number of microscopic organisms
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do obtain their required nutrition through an infinite variety of sources, not
only to satiate their hunger but also to feed their young. When food
becomes scarce or the environmental factors become adverse, as in extremes
of heat and cold, the animals start migrating to newer areas where the food is
available in plenty and the weather is not hostile. In fact, more than a third
of all the world's species of birds are migratory in varying degrees and their
number runs into thousands of millions. The Arctic tern of Greenland flies
roughly 10,000 miles to the Antarctic every year. Swallows, robins,
cuckoos etc. also migrate to longer or shorter distances in search of food or
breeding grounds.

The precise time of leaving the original homes, the actual route to be
taken during migration in order to reach the temporary abode and to
ultimately return to permanent homes are determined by an inherent instinct
in birds which is guided by the barometric pressure and other meteorological
and geophysical conditions as ordained by Allah. The ‘mutton bird’ of
Australia wanders in a great loop from S.E. Australia northwards and back
again via the west coast of N. America, the whole flock of millions of birds
returning to the same tiny islands on the same evening in late November
every year |. The precise dates of visits of ospreys to the rocky eastern
shores of Scotland for breeding and the flocks of water fowl from Siberia and
other places to the haors and beels (large tracts of land under water) of
Bangladesh are two further instances. Similar examples may also be found
in mammals like antelopes and elephants which move in mass migration in
search of food. Detailed information on the mysteries of migration of birds
and other animals leading to knowledge of mechanism in following the
routes and the precise timing of arrival and departure has come to light only
during the current century.

This complex phenomenon of migration and food-web which includes
inter-relationships of the food needs of all organisms in a community is yet
another manifestation of the grand design of the Sustainer Who is all-
knowing and Cherisher of all creation.

Reference

1. Peterson, R. T. The Birds ; Time-Life International (Netherland) N. V. p. 101,
1968.
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11:7 He it is Who created the heavens and the earth in six
days-and His Throne was over the waters that He might
try you which of you is best in conduct.........

The creation of the heavens and the earth in six days has already been
discussed under 7 : 54.
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11:40 At length behold! There came Our command and the
fountains of the earth gushed forth. We said : embark
therein,........

The verses 36 to 49 of this Sura Hud give a description of the prophet
Nuh (a.s.)'s construction of an Ark, the ridicule of the disbelievers on the
occasion, deliverance of the believers and two of each species of animals,
subsidence of the food, the Ark testing on the mount Judi and thereafter
settling of the people on the earth.

Verse 11 : 40 alludes to flooding during the period of Nuh (a.s.).
Geologists have classified different types of flood due to different causes as
follows : (1) river flood, (2) snow-melt flood, (3) floods due to ice jams, (4)
glaciers, (5) earth slides, (6) floods caused by meteorological, disturbances,
(7) floods due to non-tropical ocean storms, (8) Isunamia floods due to
faultering or some other sudden movement of the ocean floor or a sudden
volcanic eruption.

The flood described in this verse was due to water gushing forth from
beneath the earth. This shows that one of the causes of this flood was
meteorological disturbance which is caused by seismic disturbances such as
submarine earthquake, disturbances of the sea bed, etc. Other causes of
flooding indicated in the Quran in connection with the flood at the time of
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the prophet Nuh (a.s.) in verse 54 : 11 will be discussed in connection with
that verse.
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11:41 So he said : "Embark on the Ark in the name of Allah

whether it moves or be at rest. For my lord is, be sure, Oft
Forgiving, Most Merciful."

The verse 11 : 41 asks the people of the prophet to embark on the Ark
whether it is floating or not. So it seems people were embarking the Ark
either even before the beginning of the flood or when there was enough
water to float the Ark and again when it was floating to reach it either
wading or swimming through the water.
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11:42 So the Ark floated with them on the waves like mountains

and Nuh (a.s.) called out to his son, who had separated

himself : "O my son ! embark with us, and be not with the
unbelievers!"

Verse 11: 42 speaks of waves like mountains. There are two main
categories of waves. Very small waves with wavelengths (distance from
crest to crest) of less than 1 cm and long waves with longer wavelengths,
which may be as high as 45 ft. All small waves are propagated by a force
arising predominantly from surface tension while long waves owe their
properties mainly to the force of gravity. In addition to this principal sub-
division, gravity waves occcur in two distinct regimes. Waves in deep water
are different from those on shallow water and different theories for the two
cases have been developed. What is meant by shallow water depends upon
the wavelength.

The small gravity waves that occur on reservoirs and lakes will travel as
deep water waves over water that is vonly one or two feet deep. As waves
pass into shallower water their speed diminishes. The energy they contain
becomes concentrated in a smaller area and as a consequence, the height of
the waves increases. A train of waves in shallow water will not be
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propagated without change of shape. Crests will travel faster than troughs
and will ultimately overtake them ; the front of the waves will steepen and
finally the waves will break. The breaking of large waves on a steeply
shelving beach provides some of the most destructive effects.

From the description of waves like mountains it seenfs the flood in Nuh
(a.s.)'s place might not have been very deep but these were small gravity
waves travelling as deep water waves destroying ail that was there.
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11:44 And the word went forth "O earth ! swallow up your water
and O sky ! withhold (your rain) and the water abated and
the matter was ended. The Ark rested on the mount Judi and
the word went forth: Away with those who do wrong."

This verse speaks of the subsidence of the flood, the ark resting thereafter
on the mount Judi.

There is some controversy about the place where the Judi is situated.
There i< a lofty mountain in the Turkish district of Bohtan near the present
frontiers of Turkey, Iraq and Syria. The great mountain mass of the Ararat
plateau dominates this district. The neighbourhood of Jabal Judi is to this
day full of memorials and legends which refer to the flood and to the life of
Nuh (a.s.) after leaving the Ark.

The Biblical legend of Mr. Ararat as the resting place of the Ark of Nuh
(a.s.) would coincide with the Muslim tradition about one of the lower
peaks of Ararat.
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11:52 "And O my people ! Ask forgiveness of your Lord, and turn
to Him (in repentance) : He will send you the sky pouring

abundant rain and add strength to your strength : so turn you
not back in sin!"
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In this verse the word, "sky" may be taken to stand for sky with
rain-laden clouds. Some commentators have however interpreted the
word- La_.as cloud.

The formation of clouds in the sky and the falling of rain drops from
above have been discussed under 2 : 164 (d). It has also been explained
thereunder how rain showers falling in abundance revive the dead earth and
make it produce green vegetation yieding different kinds of vegetables,
grains and fruits that supply sustenance for men and animals. As regards the
phrase,"add strength to strength" we may discern two layers of meaning ;
easy availability of abundant food makes people healthy. i.e., physicaliy
strong ; and secondly, it enables the population of the fertile region to
multiply, i.e., to increase rapidly in number, thus making them powerful as
a community, provided the talents are properly nurtured.
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11:56 "I put my trust in Allah, my Lord and your Lord. There is
not a moving creature but He has grasp of its fore-lock.
Verily it is my Lord that is on a straight Path."

The word :f.\l.‘ meaning animals with capacity for locomotion and in the
broad sense would imply all animals created by Allah. The word "fore-lock"
is used here in an idiomatic sense and the parallelism has been drawn from
the phrase horse's fore-lock. Grasp of the fore-lock is an Arabic idiom
denoting having full power. The man who grasps this fore-lock is supposed
to have complete control over the house.

The great diversity of the animal kingdom whether they are wild beasts on
land or birds, aquatic animals or creatures that live inside the earth are all
subject to certain laws ordained by Allah for their normal living and well-
being. The laws include the way the animals build their habitats, and find
out the source of food, defensive methods, living in communities, and
following the laws of procreation. Any breach of these Universal laws
would be to the detriment of the individual and the community, and severely
impairs the beneficial plan of Allah, who has care and complete watch over
all his creatures. The loss and diasters that follow from the violation of the
laws ordained by Allah also are according to the set rules of Allah.
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11:61 To the Thamud people (We sent) Salih, one of their own
brethren. He said : O my People ! Worship Allah : you
have no other Allah but Him. It is He Who has produced
you from the earth and settled you therein: then ask

forgiveness of Him, and turn to Him (in repentance) for my
Lord is (always) near, ready to answer.”

The sense implied in the creation of man from clay was discussed in detail
under verse 6 : 2. In the above mentioned verse, the word o<,¥! is used
instead of k. which appears in verse 6 : 2. Both words would indicate
the organic origin of the life on earth including the creation of man.

Early men, living in small groups sometimes used natural caves and over-
hanging cliffs as temporary abode. They moved in small bands seeking food
by hunting or gathering from plants. The discovery of how to grow crops
and domesticate animals;. which according to present estimates might have
come about 10,000 years ago ! enabled people to settle down permanently
for the first time and to live together in large numbers. The first season's
crop was usually a good one, but after two or three seasons, the soil was
worn out, compelling the tribes to live a nomadic life letting their fields lie
fallow for a number of years until they returned to cultivate them again.
This was followed by large scale migrations in search of food and shelter
resulting in the settlement of populations and their subsequent development
into the various races of the world.

Reference

1.  Went F.W. The Plants, Time-life International (Netherland) N. V. Amsterdam; p.
169, 1968.
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11:67 Theblast (%is--) overtook the wrong-doers and they lay
prostrate in Ltheir homes before the moming,.

This verse describes the punishment of the Thamud people among
whom prophet Salih (a.s.) preached, for disobeying the order not to kill a
particular she-camel. The Thamud are mentioned by name in an inscription
of the Assyrian King Sargon dated 715 B.C. as a people of Eastern and
Central Arabia. According to Assyrian records and classical authors like
Ptolemy and Pliny, the Thamuds lived in Northern Arabia particularly
northern Hejaz near the Red Sea. This may be identified as the modern
Dumat al-Jandal on the Hejaz railway.

The Thamuds are closely connected with the Lihyan of whom they were
the predecessors and the decline of Thamud coincided with the end of the
Lihyan Kingdom somewhere between 400 and 600 A. C.

The matter of Thamud has been referred to in the Quran in 13 places in
the following verses (1) 7:73-79, (2) 11:61-68, (3) 25:38, (4) 26:141-159.
(5) 27:45-53, (6) 29:38, (7) 41:13-17, (8) 51: 43-45, (9) 54:23-31, (10) 69 :
4-8 (11), 85:17-20, (12) 89 : 9-14, (13) 91 : 11-15.

The modes of punishment are (1) earthquake ( s, ) 7 : 78 (2) blast/
loud cry (e ) 11 : 67 ; 54 : 31, (3) thunderbolt/ lightning ( Gswe ) 41 :
13, 17 ; 51 : 44, (4) lightning and thunder ( L.l ) 69 : 5. All these taken
together suggest there was a terrible earthquake/volcano eruption along with
lightning and thunder.

The matter of earthquakes has been discussed in connection with verse
7:91.

A volcano is a conical mountain built up around a vent in the crust of the
earth. It is formed of lava and fragmental material which has flowed out in a
highly heated and liquid state or from matter ejected by explosive eruptions
or both. Volcanoes are classified as of 3 types. These are : (1) the explosive
type, (2) the effusive type, and (3) the intermediate type. (1) The explosive
types are those from which solid fragmental material and gases are erupted.
This material may consist of blocky pieces, often ejected in a partly fli-:d
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condition. Lapilli or dust, the latter often called ash. The effusive types are
characterised by quiet eruptions of liquid lava with little or no explosive
violence (3) The intermediate type may sometimes erupt explosively with
accompanying flows of lava.

Typically highly explosive eruptions have been that of Krakatao in the
straits of Sanda,. Dutch East Indies (Indonesia) which in 1883 blew up
about a cubic mile of rock which rose as dust 15 miles in the atmosphere
and that of Mt.Pelee on the islands of Martinique, West Indies which
occurred in 1902. The latter eruption was without lava and consisted of a
great cloud of incandescent gases and dust, which destroyed the city of St.
Pierre and almost its entire population of about 20,000 inhabitants.2

This verse speaks only of loud sound ( isaw) It seems it refers to the
sound at the time of earthquake/volcano/thunderstorm.

References

1. Ali, A. Y., The Holy Quran, p. 360, 1975.
2. Scientific ‘Encyclopaedia, Von Nostrand Company Inc., New York, 1947.
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11:72-73 She said: Oh, woe is me! Shall I bear a child when
I am an old woman, and my husband is an old man ? Lo!
This is a strange thing! They said: Do you wonder at the
commandment of Allah ? The mercy of Allah and His
blessings be upon you, O people of the house! Lo! He is the
Owner of Praise, the Owner of glory.

The medical aspect of this incident has already been discussed under verse
3 : 40. The possibility of conception by a menopausing woman after
menopause is beyond the present knowledge of science.
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11: 78 And his people came unto him, running towards him-and
before them they used to commit abominations-He said: “O

my people! Here are my daughters! They are purer for you.

Beware of Allah, and degrade me not in ( the presence of )
my guests. Is there not among you any upright man ?”

The scientific knowledge about the consequences of homosexuality has
been discussed under verses 7 : 80, 81 and Appendix III.
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11: 82 When Our decree issued we turned it upside down and
rained down on them stones of baked clay, spread layer on
layer (one after another).
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This verse refers to the occurrence at the time of prophet Lut (a.s.). The
occurrence has been discussed in connection with verse 7 : 84. In addition to
the showering of stones of baked clay, it is said that the place was turned
upside down. It indicates a severe earthquake.
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11:94 When Our decree issued, We saved Shuaib and those who
believed with him by Mercy from Ourselves but the blast

( issw ) did seize the wrong doers and they lay prostrate in
their home by the morning.

The verse describes the punishment of the people of Madyan where
prophet Shuaib (a.s.) preached. The incidents connected with prophet Shuaib
(a.s.) and people of Madyan have been referred to in verses 7 : 85-93.

Verse 7 : 91 speaks of an earthquake ( d4s,) whercas this verse speaks
only of a loud sound ( {... ). It seems this reters to the sound at the time
of the earthquake.

The normal human ear is sensitive to sound within the range of about
20 Hz to 20,000 Hz with some variation from individual to individual.
Sound of less than 20-Hz is called infra sonic and that of more than 20,000
Hz ultra sonic.!

If the ulira sonic pressure exceeds the ambient ( normal average )
pressure, a process known as cavitation takes place which if they have a
suitable radius, will expand as the pressure rises and then if the pressure
starts to fall, will become unstable and will collapse rapidly. At the end of
the collapse the gas within the cavity will be highly compressed.
Measurements indicate pressures of several hundreds of atmosphere. These
high pressures will be relieved by the radiation of shock waves, which have
tremendous destructive power.

Reference
1.  Encyclopaedia Britannica, vol. 17, p. 19.
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11:114 And establish regular prayers at the two ends of the day
and at the approaches of the night. Verily, good deeds
annul ill deeds. This is a reminder for the mindful.

The two ends of the day mentioned in this verse obviously denote the
dusk when the night enters into the day, and the dawn when the day enters
into the night, the transition being gradual. The causes of the occurrence of
these two ends of the day have been explained in detail under verse 3:27.

The approaches of the night mentioned in the verse may mean late
afternoon and the evening upto sunnset, but if the phrase Jbl . W) s
interpreted as ‘in some watches of the night' as has been done by Pickthall
and some other commentators, it would signify the initial part of the night
immediately after sunset ( time for Maghrib prayer ) and a later part prior to
midnight ( the time for ‘Isha prayer ).
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11:123 To Allah do belong the unseen ( secrets) of the heavens and
the earth, and to Him goes back every affair (for decision);
then worship Him and put your trust in Him; and your Lord
is not unmindful of what you do.

Allah has emphasised in this verse that all the unseen (secrets) belong
to Him. The point to be noted in this connection is that man naturally tends
to concentrate his attention on things visible or things verifiable through
direct or indirect means. But there may be a multitude of secrets both within
the world of the small (micro) or within the world of the large (macro)
which may evade our vision and enquiry. In the course of the human
civilization, a lot of phenomena at the macro and the micro levels have been
discovered, but a lot more yet remains to be explored. With progress in
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science and technology, we are covering newer and newer ground, but only
to realise that the last words on any subject can hardly be spoken. We may
consider for example, the molecules, atoms, protons, neutrons and electrons
and finally quarks and leptons which have been considered to be basic
building block of matter at different stages of human enquiry. As one form
of elementarity is established another appears at a finer micro level. Thus by
looking at the developments in the studies of sub atomic phenomena, it
would be erroneous to think that all the secrets of this world have been
unveiled or could be unveiled. The history of scientific endeavour has shown
that as one mystery is solved, a new mystery appears one step beyond. The
same observation may be true of things and phenomena far out in space.
There is an indication in the verse that no matter how hard we struggle to
understand the intricacies of nature, there could be always some ‘unseen’
which would remain outside the sphere of current human knowledge. This
does not mean, however, that we should refrain from seeking knowledge
about Allah’s creation. In fact, we have time and again been urged to ponder
deeply over His creation. We should continue doing so. But if al the same
time, we remember the significance of the present verse, namely, that Allah
alone has knowledge of unseen things which man may never exhaust even
with his indomitable spirit of enquiry, our reverence for Allah should issue
automatically and we should worship Allah-an act which Allah has desired
us to do.
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12:47 He said, “You shall sow seven years as usual, but that

which you reap leave it in the ear, all save a little which
you eat.”

The verse indicates that if the grains are left in the ear they keep better
than when stored in heaps after threshing. Nowadays, all authorities agree
that Triticum dicoccum (cultivated emmer wheat) was grown in ancient
Egypt when the ten brothers of Yusuf (a.s.) went to buy grain from Egypt
during the famine. The wheat grain, after its detachment from the parent
plant passes through a crucial phase as it is during this period that they are
most susceptible to injury by a wide range of insect pests and parasitic
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fungi. Beetles and weevils are the most common insects that infest the
stored grains fungi, e.g., species of Alternaria and Fusarium also attack the
stored cereals causing considerable damage. The insects that breed in stored
grain and the fungal organisms that grow on the grains are dependent on
moisture requirement to carry on their life processes in a normal manner.
Pests cannot survive in whole, sound grains but breed rapidly in damp grain
that are full of broken kernels.

If the harvested grains are left in the ear and subsequently hung up, there
are definite advantages over the grain stored in after threshing, as far as the
keeping qualities are concerned. Firstly, the mature grain which,
incidentally, is a one-seeded fruit in case of wheat, is protected from the
pests by its fruit wall and seed coat that are fused together and encase the
embryo and the food reserves of the seed. This covering of the grain is liable
to injury during threshing exposing the kernel which becomes vulnerable to
the attacks of various pests. Even if there is no injury caused to the grain
during threshing, the mere detachment of the grain itself from its stalk
causes an aperture in the fruit wall and makes the kernel liable to the attacks
of insect and fungal pests. Secondly, when the grains are left in the ear, the
normal practices is to hang up the sheafs of wheat which process aids in
aeration and gradual drying up of the surface moisture; thus making the
conditions unfavourable for the attack by pests. The grain left in this way
can be stored for a number of years. This explains the wisdom of the
prophet Yusuf (a.s.) in his advice to the Egyptians while interpreting the
dream of the king and foretelling the seven years of famine.
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12:84 And he (Yaqub) turned away from them and said, Alas! my
grief for Yusuf. And his eyes were whitened with sorrow
that he was suppressing.

When the step brothers of Yusuf (a.s.) after returning from Egypt for
the second time informed their father Yaqub (a.s.) that his yougest son (Bin-
Yamin, younger brother of Yusuf (a.s.) was detained in Egypt for alleged
theft, Yaqub (a.s.) was shocked and his earlier grief for the loss of Yusuf
was renewed. He turned away from them and had to bear this severe shock
and grief as he could do nothing about it in his old age. This suppression of
15—
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his sorrow for many years, according to the above verse, led to whitening of
the eyes of Yaqub (a.s.)

Now it is accepted in medical science that emotion and anxiety may
give rise to temporary physiological dysfunction known as psychosomatic
disturbances. It is said that the sorrow which has no vent in tears may make
other organs weep. The suppressed grief can easily give rise to anxiely and
emotional disturbances. Besides, “psychoneurotic personality disorders arise
from an effort to deal with specific, private, internal, psychological
problems and stressful situations that the patient is unable to muster
without tension or disturbing paychological devices caused by the anxiety
aroused. Many psychiatrists, therefore regard anxiety as the common
dynamic source of the neuroses”. The term psychoneurosis is coined for
such phenomena. The sensory symptoms of psychoneurotic disorders like
other physical disturbances, (e. g. angina pectoris, hypertension, migraine,
peptic ulcer, ulcerative colitis, diabetes mellitus, asthma, anorexia,
impotence, frigidity etc.) are usually those of functional incapacity. “Among
the more frequent ones are anaesthesias, paresthesias, and disturbances of
special sensory organs, such as blindness or deafness.! Thus it is possible
that suppression of grief might have led to psychoneurotic disorder in the
form of impaired vision in prophet Yaqub (a.s.).

The use of the term “whitened’ instead of blindness is also interesting.
Whitening of eyes usually means keratitis due to corneal ulcer and cataract
formation. These conditions are also temporary defects and are amenable to
treatment. but none of them can be associated with suppressed grief. That
suppressed grief can give rise to temporary blindness has already been
discussed before. As whitened eyes are opposed to clear eyes, Allah probably
used this term to signify temporary blindness.

Reference

1. Kolb. L. C. Noyis, Modern Clinical Psychiatry , Tth edn. Oxford & IBH
Publishing Co. India pp. 413-458. 1970. '
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12: 96 Then when the bearer of the good news came, he cast the
shirt over his face. and he forthwith regained clear sight.
He said: “Did I not say to you, ‘I know from Allah that
which you know not?”

In verse 12:84 it was metioned that due to longstanding extreme
suppressed grief, the eyes of Yaqub (a. s.) were whitened. That whitening
mentioned in verse 12:84 indicates temporary blindness is supported by
verse 12:96. When the good news of Yusuf (a. s.) and the shirt sent by him
were conveyed to prophet Yaqub (a. s.) his long lasting grief was removed
and the sudden happy news of his long lost son gave him a great happiness
and the psychoneurotic effect of temporary blindness disappeared and he got
back his full vision.

IO NG AL RALAR 5 O S IE YA I

12:105 And how many a Sign is there in the heavens and on earth
which they pass by (unthinkingly) and yet they turn (their
faces) away from them!

This verse indicates that those who really observe and ponder over
the Signs of Allah prevailing between the heavens and the earth cannot
but turn to Him. There are, of course, many who see the Signs and are
still indifferent. Their indifference arises mostly from the lack of
understanding of the Signs (Ayaat) of Allah. It is interesting to note that a
proper understanding of the Signs requires a sound knowledge of
science. Still more interesting is the fact that most of the Signs of Allah
mentioned in the Holy Quran in 18 Suras and in 42 verses are of a scientific
character!. For example, the creation of life from non-living matter is a
Sign, the creation of man is a Sign, the creation of .nates for living
beings is a Sign, the origin of creation is a Sign, the variation in
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colours and languages of human beings is a Sign, putting love and mercy
in out hearts is a Sign, and the growth of green leaves, the seat of
photosynthesis, is a Sign, Numerous such Signs make man reflect
only when he understands the Grand Design of the Creator in the
organisation of matter, both living and non-living. It is not correct
to say that we at the present stage of scienific development have understood
all the Signs, But it is certainly true that with the increasing progress of
science and technology, it has been possible for man to comprehend
some of these Signs. No wonder Allah has mentioned in Sura
Baqara (2:269) that only the wise, i. e., people with //m (ilm meaning
knowledge in its entirety) will be able to comprehend His Signs.
Thus obviously the attainment of knowledge helps man to understand the
Signs, Let us take, for example, planetary motion. The inverse-square
law which governs this motion was discovered only a little more than
three centuries ago and only in the last century did man find out that the
same type of inverse square law of a different strenght operates beind
the motion of electrons around the nucleus in the atom. Thus the
organisation of matter of both the macro and the micro level through the
operation of a beautiful set of laws is indeed a Sign of Allah. Without the
culture of sciences, this Sign could not be comprehended. Next, let us
consider another example, namely the formation of rain. It is known that
water, so vitally needed for the sustenance of life is not uniformly
distributed throughout the earth. How can then one who has no ready
access to water have it for agricultural and other purposes. Phase transition
of water indeed provides an answer. We know that water exists in three
different forms namely solid (ice), liquid (water) and gas (vapour),
Phase transition is an interesting topic of solid state physics and were
it not for the phase transition of water, it would not be possible for the
trillions of molecules of water (weighing millions of kilograms) to
evaporate away overcoming gravity and finally fall on far away lands
through the formation of cloud and rain. Thus indeed the descending
of rain would appear to be a Sign of Allah only to one who knows
something about the science of water. Such Signs abound in nature. Yet
man is unmindful of them and looks for Divine Miracles. Today, any
student of life-sciences knows that the creation of a cell, the unit of
life, is itself a miracle, a manifest Sign of Allah. Thus the present verse
urges man to study the Signs already existing in His creation. A mere

www.pathagar.com



Scientific Indications in the Holy Quran 229

observation of things is not enough- the wonders of creation would emerge
from the scientific analysis of the signs of Allah which are mentioned in the
Holy Quran and which man frequently passes by.

Reference
1. Ali. Akbar M., Science in the Quran. Malik Library. Dhaka, p. 57. 1976.
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12:109 We sent not before you (any messengers) save men whom We
inspired from among the folk of the townships-Have they
not travelled in the land and seen the nature of the
consequences for those who were before them ? And verily
the abode of the Hereafter, for those who ward off (evil),
is best. Have you then no sense ?

This verse asks the non-believers to travel through the earth to see the
end of the people who did not believe in the prophets sent to them. Detailed
discussion has been made under verse 3:137.
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13:2  Allah is He Who raised the heavens without ahy pillars
that you can see, is firmly established on the throne (of
Authority); He has subjected the sun and the moon (to His

laws)! Each one runs (its course) for a term appointed. He
regulates affairs, explaining the Signs in details.

The implication of the beginning of this verse that “Allah is He Who
raised the heavens without any pillars that you can see” is of very far
reaching importance from the scientific point of view. The function of a
pillar is to raise a load on the earth’s surface. Heavenly bodies swimming in
space outside the atmosphere surrounding the earth appear as the sky to us
(2:29). This verse clearly and unambiguously declares the heavenly bodies to
be a load which had been suggested by al-Biruni (11th century) and later
established by Newton’s law of gravitation about 1200 years after the Quran
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was revealed. As we know today, every heavenly body or any material body
is attracting each other with a force which is proportional to the product of
their masses and inversely proportional to the square of their distance of
separation. These heavenly bodies do not collapse and collide with each
other due to the effect of a balancing centrifugal force arising from their
orbital motions. Obviously the balancing of the gravitational force by
centrifugal force constitute the invisible pillars mentioned in this verse.
That the sun and the moon are subjected to His laws has been discussed
in 7:54. _

One should remember that the Quran is not a book of science. At the:
time when the Holy Book was revealed, human civilization had not made
enough progress to receive more explicit information about the theory of
gravitation and centrifugal force than has been mentioned in the verse. The
discovery of the gravitational and centrifugal force about 1200 years later
confirms the existence of the invisible pillars, mentioned in this verse.
Indeed understanding these ‘Slgns of creation brings ecstacy to the mind of
a believer.
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13:3 It is He, Who spread out the earth and made in it
mountains standing firm and flowing rivers; and of all fruits
He placed there in two spouses. He covers the night with
the day. Behold, verily in these things these are Signs for
those who consider!

Spreading of the earth

In the past 25 years, there has been a revolution in earth science, which
has brought new understanding of our planet. This revolution has resulted in
growing understanding of the forces which shape the continents. Our
planet’s surface is broken into a number of cold, rigid, 100 km thick
lithosperic plates. They float on a relatively plastic, partially molten region
called aesthenosphere. The plates move slowly, at 5 to 10 cm per year,
apparently driven by thermal convective motion of the rocks in the mantle,
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by gravity and by rotation of the earth. Geologists are of the opinion that
quantities of fresh rocks are slowly emerging from the mantle along the
length of the ocean ridges and are spreading out laterally forming new crusts
that advance toward the continents. This phenomenon, known as the “sea
floor spreading” causes the drift of the plates and ultimately the spread of
the earth in various ways. Another interpretation of “spreading out”
suggesting flatness of the earth has been discussed under verse 2:22.

By this process of plate tectonics, the ancient super continent, Pangea
spread out into two super continents. Laurasia and Gondwana and ultimately
into the present shape of the earth having five continents (Fig. 5).
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Fig. 5. Plate tectonics—the continental jig-saw puzzle

Most terrestrial and geological actions happen, as plates collide. Mountain
formation, along with earthquake, volcanic eruption etc. result from their
slow motion collision. When two continental plates collide, earthquakes
occur. In severe cases continents crumple and enormous folded ranges of
mountain thrust up.

Mountains

The mountains of the world occur chiefly in great systems forming chains
or ranges. They border the edges of continents. The ranges are often
continued out into the seas and occeans, as a series of islands, suggesting
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that part of the system subsides in the ocean. Thus one mountain system
passes through the coast of the Mediterranean, Asia Minor, India, Burma and
continues as the subsided part of the system, as the islands of the East Indies
going north to Aleucian islands, and south to Pacific islands upto New
Zealand, which are again connected in the recently discovered ranges across
the Antarctica. This can again be connected with the Andes of South
America and from there to Coast Range of North America. The depths of the
Pacific Ocean are thus bordered by a complete encircling mountain system.
Again the Eurasian system from Pyrenees across to Pamir, follows the
Mediterranean, Black sea and Persian Gulf Coast lines. Such a scheme may
be followed out in detail amongst all the mountains of the world. Thus the
earth is encircled by mountains standing firm over it.

Mountain formations occur at the boundary of the plates. The first
system,as mentioned above, occurs along the boundary of the plates :
Eurasian plates, Arabian plates, Australo-Indian plate, Antarctica plate.
Another system follows the boundary of Pacific plate, North American plate
and South American plate. Other systems of mountains can also be
connected with other plates. (see discussion under verse 7: 91).

Mountains stand firm, because they stand on very strong bases. The
outer shell or the crust of the earth varies from a fairly uniform 5 km below
the oceans to 35 km under flat continental surfaces and as much as 80 km
under great mountain ranges. Thus the mountains on firm foundation.
Rivers

Rivers and streams are among the earliest geo-morphological
phenomena of the earth.

The genesis of a river is intimately linked with one of the general
geological processes, tectonic process, i.e., dynamic forces of the interior of
the earth, disturb the equilibrium of running water as do changes in climate.
Cataclysmic geological events stand out as critical turning points in the life
history of a river.

Water in liquid state was produced for first time some hundreds of millons
of years ago, at the transition from primeval ( the archaeozoic era ) to pre-
historic times ( the proterozoic era ), when the glowing hot globe of the
earth cooled to below critical temperature. The gases in the atmosphere
condensed, and steam produced water, which fell upon the earth. In so far as
it is possible to imagine this process, it can be pictured as a long period of
intense precipitation, with rain pouring down on the bare wild rocks, which
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at that time constituted the surface of the earth, the water ran off along
channels which had formed during cooling and collected in depressions and
hollows. In this way the first rivers and seas were formed and at the same
time the endless of water circulation began, in which the rivers are
important components.

Streams and rivers look like narrow ribbons across the continents. Their
dendric networks direct and regulate one of the most important activities of
nature. As drainage channels for surface water, they are critical components
of the hydrological cycle.

The hydrological cycle or the circulatory chain of water, consists of a
constant alternation between evaporation of sea, lakes and flowing surface
water, precipitation and stream flow. The river and streams are channels used
by water in flowing across the surface of the earth. The phasc transition
involving ice, water and vapour connect the mountains and rivers in a very
interesting manner. Ice which is formed at the ice-cap of the mountains
melts and feeds the rivers ( and their network ) falling finally in the sea.
Evaporation of water from the surfaces of the all water bodies of the earth
enables the water molecules to escape the forces of gravity and travel in the
form of clouds which besides causing rain at places far off from the water
sources, also replenish the ice-caps of the mountains through condensation.
Thus the phase transition ice, water vapour and back again to water to ice
establishes a hydrological cycle between mountains and rivers mentioned in
the verse.

If one analyses the nature of a river, in a strictly scientific way, its
existence depends upon three factors : the availability of surface water, a
channel in the ground and a surface with a gradient.

Ever since water began to circulate on the surface of the earth, water
courses have been constantly eroding the continents. Furthermore, from the
earliest time rivers have been subject to repeated processes of elevation,
subsidence and tilting of part of the earth crust. They have also been subject
to the advance and retreat of oceans, to the shift in the position of continents
and poles, as well as to alternation between hot and cold periods and wet and
dry periods.

Long ago our earliest ancestors were attracted by watercourses, because
they provided drinking water and food in the form of fish and because they
were useful means of transportation for wandering tribes. Early man was at
the mercy of currents, floods, changes in the course of rivers and quite
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simply of the sheer breadth, depth and quantity of water, so that rivers more
often represented for him an obstacle and danger. The greater the river, the
more ominous and the more unpredictable it seemed.

The development of man from a position of powerlessness in the face of
nature to increasing dominance, extends over millions of years. Beyond the
elementary benefits of quenching his thirst. coliecting and fishing, man
gradually learned, in course of time, to turn water to various practical uses.
The development of the very advanced Oriental civillisation in most cases
was intimately associated with rivers and with the use of river water in
irrigation and in the construction of dykes against flooding. From the
development of major riverine routes for shipment of freight, from the
evolution from wooden footbrige to the elegantly curving bridge of pre-
stressed concrete, from the mill-wheel to the high performance turbine, from
the use of the industrial water for large scale chemical production, to its use
as a cooling agent for nuclear reactors, rivers have always been involved in
the general cxpansion of productive resources. The control, harnessing and
increasing utilisation of rivers constitute part of the most important chapters
in the history of mankind.

Among the technological advances of river engineering to-day, there are,
of course, those, which are more or less specifically designed for a particular
purpose. Reservoirs are sometimes built that are intended solely for the
generation of hydro electricity. More typical modern river engineering are
the so-called multi-purpose projects in which various potentials of the river
are developed within one complex. A particularly effective combination is
the retention of river water within a reservoir for the purpose of improving
navigability, generation of hydro-electric power within arid regions, and an
increase in the use of river water for irrigation.

Ths Allah created rivers for innumerable benefits to mankind.

Of all fruits He placed therein two spouses

The phrase - i3l =2 in the verse means both of a pair or spouses thus
indicating that the development of fruit in plants is dependent on the
existence of male and female sexes. Of all the mysteries of nature, the
occurrence of the two sexes in the biological world, and the phenomenon of
sexual reproduction to maintain continuity of genetically alike organisms,
deserves our deep contemplation. Although in some plants, perpetuation of
life is possible by methods other than sexual, the normal process of
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regeneration is through reproduction involving male and fomale gametes or
sex cells.

In plants which produce flowers, the fruit is the end product of a highly
complex reproductive process. In the case of bisexual flowers each flower
has male and female organs known as stamens and carpels.

Alternatively, each flower bears only the stamens or carpels if it is
unisexual. The stamens produce pollen which reaches the receptive tip of the
carpel known as stigma through a process called pollination aided by the
agency of wind, insects, birds, water, etc. The pollen grains germinate on
the stigma producing microscopic tubular structures which penetrate the
stigma and the tissues beneath and finally one succeeds in reaching the ovule
in the ovary. The polien tube ultimately releases two male nuclei whose
union with the two female sexual units in the ovule results in the
formation of seed and fruit. Thus, the dcvelopment of fruit by a normal
process called fertilization implies the pre-existence of male and female
sexes in plants. But fruits can also be produced without fertilization in some
cultivated plants like banana or may be induced by the application of growth
hormones. These are but exceptions to the normal phenomenon of fruit
production in which the two sexes play a role which has already been
explained in the context of the verse. The exceptions remain outside our
understanding at the present moment.

Incidentally, in the case of plants bearing unisexual flowers (e. g.,
palmyra palms and date palms), the malie trees provide only the pollen
which fecundates the female flowers borne on separate trees resulting in the
fruit formation. Out of the total number of apparently identical seeds
developed from the fruits of such trees, some will germinate to produce male
plants and the others give rise to female ones.

If the phrase ! i229>  would mean two pairs, then there is a possibility
of another alternative explanation of the verse in a most interesting
phenomenon peculiar to the group of plants known as angiosperms meaning
those in which the seeds are enclosed by a fruit wall. Here, after the pollen
tube bursts at the tip inside the ovule liberating the two sperm nuclei, ene
fuses with the egg to produce the zygote and the other sperm unites with the
two polar nuclei of the embryo sac in the ovule to produce triploid
endosperm nucleus. The zygote develops into an embryo and the endosperm
nucleus forms endosperm which is the store house of nourishment for the
embryo. The double fusion involving one sperm nucleus with the egg, and
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the other sperm with the two polar nuclei is called double fertilization and
represents one of the principal characteristics of the fruit bearing plants to
which evidently there is an allusion in the present verse. So, in the
production of every fruit (excepting those developed by processes other than
sexual) there is always an involvement of two unions by two pairs of sexual
units, male and female.

He covers the night with the day

How day and riight occur due to the rotation of the round earth about its
own axis has been dealt with under verse 3:27. In this rotation when the sun
appears to sink below the horizon night sets in and its darkness gradually
engulfs the brightness of the day. It is, as if, the dark veil of the night is
being gradually drawn over the bright face of the day.
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13:4  And in the earth are neighbouring tracts, vineyards, sown
fields, date palms, similar and not similar, watered with
the same water. We make some of them more excellent than
others to eat, and verily in these are signs for those who are
wise.
In the earth are neighbouring tracts
The dictionary meaning of the word i is “cut into pieces”. That the
earth is divided into a number of pieces of tectonic plates has been discussed -
under the verse 7 : 91.

Vineyards similar, and not similar

The word _ly. in the plural, idiomatically means cousins, sons
or uterine brothers, i.e., of the same roots. and it literally conveys the
sense of similar kind. Thus 5li.,:  would stand for the opposite
meaning. i.e., not from the same root. Under each of the three examples
cited in the verse, within the framework of each species of plant, there
are some which are similar to the others, yet there are others that differ from
the rest.
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A clear understanding of the mechanism governing these differences is
necessary before we can appreciate the essence of the meaning in the verse.
Sourness in fruit indicates the presence of an acid; sweetness is due to cells
filled with sugar; and the aroma comes from chemical compounds called
esters formed by a combination of acid and an alcohol. On the ripening of
fruits, the chemical called protopectin which holds the cellulose walls of
cells together is dissolved to give rise to pectin that makes the fruit soft and
mealy.2 These biochemical reasons underlying the differences in the
qualities of fruits of each species are due to the differences in the hereditary
material which controls these traits, and according to the current theory of
gene action, it is precisely the sequence of bases on DNA molecules in the
nuclei of cells. These sequences form a code that directs the way in which
amino acids are put together to form enzymes that determine the
biochemistry of an organism 3. Enzymes are also necessary 1o synthesize
glucose molecules into larger and more ‘complex molecules of carbohydrates
that we obtain from fruits and cereal grains.

In the first example given in the verse, viz., vineyards producing grapes
belonging to species, Vitis vinifera, a number of cultivated varieties can be
seen, each different from others in shape, size, colour, succulence, taste,
flavour, and sugar content of fruit. They can be broadly classified as dessert
grapes, wine grapes. currants, raisins and sultanas. The second exampleg s
indicating sown fields would include the major crops used as staple food,
like cereals, e.g., wheat, barley, rice, maize each of it within its specific
range showing a large number of cultivars each exceling the other in
palatability and nutritive value. Thirdly, the date palms, phoenix dactylifera
(the Arabian dates, distinct from wild dates. P. sylvestris) produce fruits
varying in their softness, sugar content, keeping qualities, etc. The different
varieties of each of the species in question exhibit their own qualities even if
they are grown in adjacent tracts and receive the same water.

References
1. Steingass, F., A Learner's Arabic-English Dictionary,’ Beirut, 1972.
2.  Went, F.W. The Plants, Time-life International (Netherland), pp. 56-58, - 1968.
3. Miller, W.B. and Leth, C. (eds.) BSCG Green Version, High School Biology,
Rand Mc Mally and Co., p. 666, 1967.
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13:8 Allah knows that which every female bears and that

which in the wombs falls short or does exceed. And
everything with Him is measured.

Allah knows that which in the wombs fall short or do exceed

Here Allah declares that He knows all the hidden things including those
in the female wombs. He further states that He is aware of any shortfall or
excess in the development of the foetus. Besides, in His creation in the
wombs there are proper measures.

Pregnancy starts when a mature ovum of the female is fertilized
by a spermatozoon to form a zygote. As this zygote or fertilized
ovum passes down the uterine tube, cell division continues and by the
5th day a blastocyst is formed. On the 6th day, this blastocyst is attached to
the uterine wall (endometrium) by embedding itself at the embryonic
pole. This attachment or implantation is complete by the 9th day. At about
2 weeks, the size becomes about 2 mm and it is called embryo. Upto the
6th week the embryo is indistinguishable in shape from that of other
animals, after which it begins to show a distinct human form, when it is
called foetus!.

Normally the pregnancy starts from the time of fertilization of the
ovum by a spermatozoon and terminates after about 38 weeks or 266 days of
fertilization or about 40 weeks or 280 days of the last menstrual period
(LMP)3. But in some cases there may be complications either in the form
of shortfalls or excesses. (For detailed informations about developmental
anomalies, see Appendix I1V).

Shortfalls in the wombs

1. At least 15% of zygotes are lost by spontaneous abortion mostly
due to chromosomal abnormality. Without such natural screening about
12% infants would be congenitally malformed as against the usual 2-3%
only.
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2. Congenital malformations: About 20% of deaths during the
perinatal period (at birth) are due to congenital malformations3. Newborn
infants show malformations up to 2. 7% and another 3.0% congenital
defects are detected during infancy (upto one year after birth)?.

(a) Examples of malformations for genetic factors are: Turner Syndrome
(hypodiplod with less chromosome, usually 45) and Down Syndrome
(hyperdiplod with excess chromosome usually 47). Mutant genes may cause
gross deformity of short extremities, large head, thoracic kyphosis, lumbar
lordosis and protrusion of the abdomen (achondroplasia).

(b) Though the human foetus is well protected inside the womb, there are
many external agents which may cause malformations. These are called
teratogens. These include hormones, alkaloids (Nicotine), alcohol,
antibiotics (tetracycline and streptomycin), anticoagulants (Warfarin),
anticonvulsants (tridione, paradione), antineoplastic agents (aminoperin),
corticosteroids (cortisone), certain chemicals (organic mercury in fish
additives and fungicide), tranquilizers (thalidomide, lithium carbonate,
diazepam), other drugs like LSD (Lysergic Acid Diethelamide), alicylaties in
large dose, potassium iodide, radioactive iodine, infectious agents (Rubella
Virus, Herps Simplex Virus, CMV (cytomegalovirus), Toxoplasma gondii,
Treponoma pallidum (cause syphilis), Radiation (exposure above 10 rads).

The malformations caused by these agents are malformed external
genitalia, intrauterine growth retardation (IUGR), mental retardation, micro-
cephaly (small head), joint abnormalities, skeletal defects, cleft palate,
cardiovascular defects, phocomelia (seal-like limbs), amelia (no limb),
micromelia (small or rudimentary limbs), cleft-lip, optic atrophy,
hydrocephaly (large head), microphthalmia (small eyes), cataract, glaucoma,
blindness, deafness, congenital heart disease, malformations of urinary and
digestive systems, wide gap in palate, saddle nose, Hutchinson's teeth

(widely spaced, pegshaped, centrally notched upper incisors), frontal
bossing etc.2

(c) Malformations due to genetic and external agents combined are called
multifactorial inheritance, which show familial defects like cleft-lip with or
without cleft palate, neural tube defects like spina bifida cystica (spine
divided in two parts at the lower end forming a cyst), anencephaly (no
brain), pyloric stenosis, congenital dislocation of the hip etc.5.

(d) There may be some rare shortfalls in the development of the embryo
and the foetus viz. blighted embryo (no embryo in the chorionic sac),
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absence of chest wall, and even total hydropic degeneration of the embryo
into hydatidiform moles and its malignant transformation (chorion
epithelioma).

(e) Severe maternal malnutrition and faulty food may retard the foetal
growth and the infant may be underweight.

Excess in the wombs

1. Excess may be in duration of pregnancy. In about 8-12% cases
duration of pregnancy may be 2-3 week more than normal2.

2. Overweight baby. The normal weight range of newborn baby is 2500
to 3400 gms. Diabetic mothers often give birth to overweight babies, even
up to 4500 gms. For detailed discussion see Appendix. V.

3. Twins and other mutiple pregnancies.

4. Conjoined twins—twins attached to each other, e.g. thoracopagus
(joined in thoracic region), cephalo-thoracopagus (joined in head and thorax),
Siamese twins (bodily attached but separate personalities) and parasitic
foetus (part of a foetus attached to normal infant).

5. Polydactily—excess number of fingers and toes.

Thus there may be many shortfalls and excesses within the womb in
terms of time and physical growth, which are all known to Allah, though
many of the malformations are caused by human mistakes. As for the
prenatal discovery of the major congenital malformations and for knowledge
of the foetal sex, man may know some of them at a particular stage and
position of the foetus. But this is not possible as yet in the three months of
pregnancy. Besides, the special tests needed for this purpose (e.g.
amniocentesis, foetoscopy, ultrasonography) are highly sophisticated and
costly and these are not recommended for general use.

Everything with Him is measured

The size of head, chest and limbs of the foetus are all proportional and
suitable for its survival. A larger head could not negotiate through the birth
canal and a larger body and longer limbs would not be accommodated in the
uterus without any impediment. Thus everything created and developed in
the wombs are in proper measure which is the normal standard for
developing humans.

(1) In the whole of creation the issue of proportion may be of two
types: proportion of one systems relative to other systems in its
environment (2) proportions of the components within a given systems.

+&
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Here the second aspect of proportion is more relevant. It is indeed
fascinating to realise that the individual components of the human body in
as far their relative placements, sizes, geometry, functions and harmony
between the parts are concerned, follow a given proportion. For example
the geometrical separations of some of the anatomical positions of the
human body are known to follow a pattern ordained by Allah and discovered
in the Fibonacci numbers 1, 1, 2, 3, §, 8,..... .6, The question of
proportion and measure for things has been raised in the Holy Quran in
several verses. A somewhat detailed discussion on the subject has been made
under verse 25 : 2.
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13:12 It is He Who shows you the lightning, by way of fear and of
hope; it is He Who raises up the clouds, heavy with rain.

The Lightning

As has been explained under verse 2: 19, lightning is a luminous
electrical discharge in the atmosphere. Electric charges produced in the
cloud continue to accumulate on the water particles of the cloud and
eventually the negative and the positive charges get separated producing two
differently charged cloud-masses. Such a build up of charges may become so
large that the intervening air can no longer insulate them and an enormous
spark then discharges across the positive and negative areas. The spark
may occur entirely inside one cloud, or it may leap from one cloud to
another, or from the cloud to the earth. These sparks are characterised by
dazzling flashes of light and violent sounds which we call thunder-clap.
The lightning discharge is intensely hot and heats up the surrounding
air expanding it very quickly; this sudden expansion of air sends out sound-
waves producing a loud explosive noise which we hear as the roar
of thunder.

Lightning as fear

From time immemorial man has looked upon lightning with great
awe. Its flashes are fearfully dazzling, almost temporarily blinding his sight
@19, 200

Moreover, lightning between a cloud and the earth causes loss of Tives
and death may be instantaneous; it also causes considerable damage to
properties as the intense heat produced by lightning burns up every thing in
the immediate vicinity of the lightning passage.

Lightning as hope -
The highly beneficial effects of lightning were unknown to mankind till

the later part of the nineteenth century. Scientists have discovered that
lightning causes oxygen and nitrogen in the air to combine and form oxides
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of nitrogen. The falling rain drops carry these oxides into the soil
and supply nitrogen to the plants in the form of soluble nitrogen
compounds, which are essential for its growth and nutrition. According
to Professor J.H. Wood! "The Nitrogen oxide formed during
lightning storms dissolves in rain water producing a very dilute solution
of nitric acid. In this way a considerable amount of the inactive
element nitrogen of the air is converted into nitrogen compound and
deposited in the soil for use plants as food. It is estimated that a region
with moderate rainfall receives 5-7 pounds of nitrogen as nitric acid per
acre per year". The following diagram (Fig. 6) depicts vividly the
nitrogen cycle?:
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Fig. 6. Nitrogen Cycle

It is thus found that without this vitally beneficial contribution of
lightning one of the sources for the nitrogen cycle could not have been
maintained and also eventually plant life in the world would have suffered.
Considered from this angle fearful lightning emerges as a subtle benefactor
and a hope and hence as a great mercy from Allah.
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The formation of the rain clouds in the sky
This has been explained in detail under verse 2:10.
References

1. Wood, J.H., General College Chemistry, Teresy, p. 377;
2. The Reader’s Digest Great Encyclopaedia Dictionary., p. 1460, 1966.
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13:13 The thunder celebrates His praises and (so do) the angels
for awe of Him. He launches the thunderbolts and smites
with them whom He wills while they dispute (in doubt)
concerning Allah, and He is mighty in wrath.

The thunder celebrates His praises

The formation of thunder has been explained under verse 2: 19. In the
production of thunder three aspects are discernible: (i) heavy electric
discharge from the clouds, (ii) production of tremendous heat, and (iii)
dazzling flashes of light. The violent sound which is called thunder is
produced by sudden expansion followed by compression of air. Each of these
aspects is an awe-inspiring wonder. At every stage from the'moment the
discharge begins till the thunder-roars spread out the various effects are
produced as desired by Allah and in strict obedience to the laws ordained by
Him; even the slightest deviation cannot be thought of.

Thus we may say that the thunder glorifies Allah and proclaims all along
the power and grandeour of His Magnificence.

From verses 12 and 13 of this Sura we find there is a distinction
between. i, (lightning) and .-, (thunder); indeed modern science
established that destructive effects are associated with the lightning
and not with thunder as the violent sound of thunder may cause fear
but generally nothing fatal. Further the flashes of lightning and
the electricity travel with the tremendous speed of 1,86,000 miles/sec
while the roar of thunder travels in the air only at a speed -of about

1190ft/sec.
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13:15° Whatever beings there are in the heavens and the earth do
prostrate themselves to Allah (acknowledging subjection)-
with good will or in spite of themselves: so do their
shadows in the mornings and evenings.

The word "prostrate” ( +=—-) literally means to lie with face to the
ground especially as a token of submission. The mystic interpretation is
beyond the scope of our discussion. 'Prostrate' signifies submission
to the Creator willingly or unwillingly through the laws ordained by
Him. That such is the case for both material and living worlds has been
discussed in detail in verse 7: 54 and Appendix V. Shadows are produced
when light cannot pass through non-transparent objects. There are two
-parts in a shadow, namely umbra and penumbra. Umbra is the main distinct
part and penumbra the outward indistinct part. The shadow formation
establishes the reclilinear propagation of light. The shadow of any object is
longest in the mornings and evenings obeying the physical laws ordained by
the Creator.

0438 CABHARTIE 8 J5 LB ored LA i
$ ads o B 08 Besis m«:ﬁ%ﬁs\z
I AL T gigat BRI ES RS
O daihshs s R EEE W ,.glé(,la&lu

13:16 Say : "Who is the Lord and Sustainer of the heavens and
the earth?" Say: "(It is) Allah." "Do you then take (for
worship) protectors other than Him, such as have no power
either for good or for harm to themselves?" Say: "Are the
blind equal with those who see? Or the depth of darkness
equal with light?" Or do they assign to Allah partners
who have created (anything) as He has created, so that
the creation seemed to them similar? Say : "Allah is the
Creator of all things : He is the One, the Supreme and
Irresistible.”
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Allah as the Lord and Sustainer

There are two things in this verse that need a scientific explanation; the
first one has to deal with Allah being the Lord and Sustainer of the heavens
and the earth. This has been explained in some detail in verse 1: 2. The
second is the reference to the assigning to Allah of partners whose capability
to create anything equal to the creation of Allah has been questioned by
Allah Himself. Let us discuss this matter from the point of view of man's
scientific achievements. The last half a century has witnessed phenomenal
progress in the understanding of the molecular basis of life. The DNA
molecule (Deoxy ribonucleic acid) as the blueprint of the heredity of life has
been discovered. The use of messenger RNA (Ribonucleic acid) and transfer
RNA for the synthesis of different proteins from some 20 amino acids has
also been understood. Though man is struggling to synthesise some of these
molecules of life, the creation of a cell which is the basic building block of life
is still a far cry. Even if we know how to make all the individual components
of a cell, putting them together will not produce life. Given these cells
however, man has been able to find the right conditions in which these cells
can grow; thus although test tube forests (tissue culture) and test tube babies
are some of the very fashionable terminologies on the frontiers of biological
research today, these achievements of man are not creation as such and are no
match for the perfect creation of Allah. Man, through the knowledge imparted
to him by Allah, can know many of the secrets hidden in the creation of life
and environment; but never for a moment should he betaken as partner to
Allah from the point of view of creation of life and matter. Also in the World
of the small, man has discovered a lot—compounds, elements, molecules,
atoms, nucleus, electrons, protons, neutrons, quarks etc. The more deeply
man delves into the heart of matter, the more he has discovered that the
actual reality is more subtle and moves one step beyond. Man has known a
lot only to realise that what he has learnt is only a tiny part of what he has
yet to learn. With the knowledge gained so far, man has been able to create
wonderful gadgets starting from micro-chips to space shuttles, but all these
should never place him in the role of a creator equal to Allah and should
never make him a partner to Allah. The knowledge behind Allah's creation
is inexhaustible and man with his limited knowledge and with
methodologies of science can have limited access to parts of this knowledge
of Allah. Thus the question of assigning a partner to Allah only because he
can create a few things, does not arise at all. Allah is the Supreme Creator.
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13:17 He sends down water from the sky and the channels flow,
each according to its measure, but the torrent bears away
the foam that mounts up to the surface. Even so, from that
(ore) which they heat in the fire to make ornaments or
utensils therewith, there is a scum likewise. Thus Allah
{by parables) shows forth truth and vanity. For the scum
disappears like froth cast out, while that which is for the
good of mankind remains on the earth. Thus does Allah set
forth parables.

Falling of rain drops

The falling of rain drops from the sky has been explained under verse
2:22.

Flow of channels

When heavy rain-showers continue for a considerable length of time,
they fill and ultimately overflow the drains, ponds, lakes, brooks, streams,
rivers and other cavities on the surface of the earth. They receive water
according to their individual capacity, the measure for each being determined
by the volume of its cavity and the discharge depends on the speed of water
current flowing through it.

In such a flood situation another phenomenon is noticeable. Froth and
foam will gather according to local conditions, but these baser things, being
lighter than water, will float on the surface and will be carried away by the
torrents leaving the water beneath free from such unwanted impurities or
trash materials. In this verse the rain has been compared to Allah's spiritual
mercy which is poured down continuously and which all can receive, but the
response will be different from different individuals, the quantum depending
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upon the capacity of the individual receiver; this flood of mercy also carries
away our spiritual scum. The froth of vanity and falsehood, though it may
make a great superficial show,will vanish in no time but truth will endure.

Extraction of iron, gold and silver from their ores

In this verse the metaphor of scum has also been extended to metals
used for preparing utensils such as iron and to metals used for making
ornaments such as gold. The ores of these metals are initially full of a baser
admixture which is required to be separated and removed; when the ores are
properly treated and appropriately heated, they pass into the molten state and
the baser materials form scum on the surface.

In the extraction of iron,l the ore is first washed and then mixed with
coke and lime stone. The mixture is heated in a blast furnace to 1500°C. At
this temperature iron melts and waste materials (calcium silicate and other
non-metallic products), called "slag", being lighter, floats on top of molten
iron. The slag is then drawn off and iron thus purified is put to use for
making utensils and other implements of utility.

As regards extraction of gold2, the gold-ore (gold telluride) is mixed
with dilute solution of sodium cyanide and the mixture is subjected to
continuous agitation and aeration for about 50 hours. Gold cyanide is
formed in the dissolved state, which is then separated from the "ore-tailings'
by filtration or decantation. This is then passed through a vacuum-chamber
and de-aerated. Gold is then precipitated by adding zinc dust and the
precipitate containing gold as well as some silver and unremoved zinc is
then smelted to eliminate the zinc. The resulting gold-silver alloy (usually
containing 70-90%) is further refined by "parting” with nitric acid or hot
concentrated sulphuric acid which dissolves silver but not gold (the solution
being lighter gathers on the top and is drained off), or by chlorination of the
molten metal converting silver to silver chloride which is removed as scum.

References

1.  World Book Encyclopaedia, Vol. 6, England, pp. 555-570, 1966.
2. McGraw Hill, Encyclopaedia of Science and Technology, Vol. 6. p. 260, 1971.
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14:19 Do you not see that Allah created the heavens and the

earth in truth? If He so will, He can remove you and put (in
your place) a new creation?

Creation in truth

This verse clearly states that the heavens and the earth have been created
by Allah in truth. We can consider this truth to be the foundation of all
creation.

It is interesting to note that the purpose of scientific investigations
for which there are repeated injunctions in the Holy Quran, is to find out
this truth. Obviously tafakkur, i.e., the reflection on the laws of nature and
their unveling is an obligation to man. The history of science shows
that as man has unfolded the secrets of nature, he has been thrilled
by the laws which govern living and inert matter. These laws are
nothing but a manifestation of the truth which has been pervading
all of Allah's creation. This truth may mean all aspects characterising
matter, (e.g., shape, size, internal structure, colour, odour of a given
matter and its interaction with others. It may mean laws which are
brought into play in the organisation of matter, or the proportions of
things necessary for their own existence or the proportion of one
thing in relation to some other thing in the context of the ecology
of nature. Man with the methodologies of science, developed and
exploited so far, has explored only some of the truths inherent in nature.
The more he explores these truths, the more he realises the power
and grandeur of the Creator and His master-mindedness. The other
important observation is that the setting of nature has been such that the
existence of man has been made possible. Thus not only has Allah created
inert and living matter in truth which is evinced in their organisation, this
truth has been to the benefit and advantage of mankind. Thus, no wonder
man should bow down to Allah in the ecstacy of discovering the truths of
His creation.

www.pathagar.com



Ertag w8 50 TG U3 B350 B G e
ARG GA Al KIBL S
"‘j')ﬁ}"‘" s

14:32 It is Allah Who has created the heavens and the earth
and sends down rain from the skies, and with it brings out
fruits wherewith to feed you, it is He Who has made the
ships subject to you, that they may sail through the sea by
His command; and the rivers (also) He has made of service
toyou.

Creation of the heavens and the earth

The creation of the heavens and the earth has been discussed under verse 2:
164 and Appendices 1 and Il

Sending down rain from the skies ‘

How rain-laden clouds (cumulo-nimbus clouds) are formed in the sky,
how rain-drops come down to the earth as showers, how the rain-water
“revives the dead earth" making the barren soil fertile, and how it sustains
plant life on earth and produces fruits of different kinds have been explained
under verses 2:22 and 2: 164,

Bringing out fruits as food
The vital role of water in the plant cell activities which ultimately lead to
the production of 'fruits' is discussed in detail under verse 2:22.

Making sailing of ships and rivers of service to man

In this part of the verse it has been said that Allah has made the ship of
service to man to sail through the sea and He has also made the rivers of
service to man.

Sailing of the ships and boats in seas and rivers has been discussed in
connection with verse 2:164.

Rivers are natural streams flowing in channels which they have carved
out for themselves and together with their tributaries draining their
catchment areas or basins. They result from the fact that water from
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the rain and snow that falls on the catchment areas and basins, flows
downhill under the influence of gravity. In the course of this journey
from the highland to the lower land its channels converge downstream
to make progressively larger ones, forming thereby an integrated network
of water course carved out by the flowing water itself. If there were no
rain and snow, or if the land were all exactly the level of the sea, or
if the temperatures were always below freezing point, there would be
no Tivers.

The amount of water carried by a river depends on how much precipitation
falls in its basin into streams. On the average only about 1/5th of the total
precipitation is runoff, the remainder is lost through evaporation and the
transpiration of plants.

The amount and rapidity of runoff are much affected by topography and
geology. Steep slopes and impermeable terrain favour runoff and the stream
flow in such areas fluctuates both rapidly and appreciably in response to
variations in precipitation. Permeable terrain soaks up precipitation, thereby
reducing losses through evaporation. At long last this ground water is
delivered to streams via springs.

The discharge of a river is the volume of water flowing past a particular
cross section of the channel per unit of time, expressed as cubic ft. per
second.

Discharge varies from time to time at any particular place on a stream
depending on precipitation and the runoff charatteristics on the basin.

Sediment is dropped when the velocity of the current falls below the
minimum required to keep the particles of a particular size in motion.

When the river overflows, the sudden increase in width results in a
decrease in velocity. As a result, the river drops its load. On the other hand,
exceptionally large floods would decrease the value of rich form land locally
because sand is dropped on the flood plain.

A river in which the forces of erosion and deposit are balanced is said to
be graded or in equilibrium. The concept of grade implies that any change in
the size of the discharge or in the load will result in adjustment of the
dimensions of the channel and perhaps also of the slope in order to
accommodate the change.

There are two rather different aspects for river channel configuration. (1)
the degree of departure from a straight course, and (2) the extent to which the
stream consists of a single channel as opposed to multiple channels.
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Straight channels are very rare. Instead, most streams follow more or less
winding courses. Extremely sinuous courses are described as meandering,
and the individual bends are called meanders, after the type example, the
Meander River in Turkey. The wavelength and amplitude of meanders vary
according to the size of the discharge of the river when its banks are full.

It is not known exactly why streams meander, but once started, the
tendency does seem to continue. The coalescene of adjacent meanders results
in cut offs, with consequent shortening of the channel and the formation of
oxbow lakes.

Rivers are extremely useful as avenues of commerce. Most of the inland
commerce was done through the rivers till the other day. River valleys
generally hold dense populations as they have fertile soil, a smooth terrain
and an inherent capacity for transportation.

A sizeable portion of man's domestic and industrial water supply is taken
from rivers. Harnessing rivers to develop electric power has profoundly
changed the economy of large areas. River flood-plains are the most
productive of all agricultural lands. In many developed countries the bulk of
necessary electricity is generated by water power. Although navigation and
electrical power are more tangible aspects of rivers, the use of water for
domestic and industrial purposes should probably head the list of economic
benefits derived from rivers. Rivers contain a large number of acquatic
animals such as fish, shellfish, lobster, shrimps which are a major food
source especially valuable for the protein they provide and also a source of
industrial production.

In recent times, the demands on water resources like rivers, caused by
expanding population and economics increased the need to build dams for
water storage. Dams are constructed over rivers to store and control vast
quantities of water so that it can be used for irrigation, electric power
generation, flood control, navigation, public water supplies, industrial water
supplies and recreation. Some dams serve only one of few of these purposes
but most dams serve several (multipurpose).

Rivers also generally serve as sewers. Recently it has been found that
many industrial countries are abusing the rivers by discharging into them
industrial waste thus creating tremendous ecological problems.

Rivers contain flora and fauna composed of organisms which merely
float and drift and whose active locomotion is- not directive. These are
generally known as planktons. The plankton includes many of the smaller
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invertebrates, such as protozoans, coelenterates, worms and lower chordates,
many algae and some higher plants. The minute floating plants are
important as food for small animals which are in turn are food for fishes.
Some forms of these algae are gathered and used as fertilizer. Some algae are
used as food.

Rivers have very considerable influence on many phases of human
activity, as can be demonstrated by citing geographical and historical facts
and also by reference to literature, music and religion.!

Reference
1. Encyclopaedia Britannica, Vol. 15, pp. 867-891, 1978.
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14:33 He made the sun and the moon to serve you by pursuing

their courses diligently; He (also) made night and day to
serve you.

It is stated in this verse, that Allah forced the sun, the moon, night and
day, to obey the laws ordained by Him and thus be of service to man. This
point has been discussed in: detail in verse 7: 54. Some commentators have
translated this verse as "He hath made the sun, the moon, night and day
subject to you." In the present context this is not quite acceptable. Heavenly
bodies like the sun and the moon, or natural phenomenon like night and day
are never subject to human beings; they are subject to the Almighty Allah
only. They pursue their courses according to laws ordained by Allah and
thus render service to man, as planned by Him.
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14:48 One day the earth will be change into a different earth and
so will be the heavens, and (men) will be marshalled forth,
before Allah, the One, the Irresistible.

The changes of the earth and the heaven mentioned in this verse refer to
conditions prior to the day of hashr (the Day of Judgement). From present
scientific knowledge we can anticipate three possible changes of the earth
and the heaven as discussed below.

The earth was not the same, nor it will remain the same, as it is today. It
has been changing continuously throughout the ages. So is the case with
the heaven i.e., the universe. '

Ten or may be twenty billion years ago, there was no earth, no moon, no
sun, no stars, no galaxies. There was just one ultra small, ultra dense, ultra
hot primeval fire ball that contained all the matter and energy of the
universe. The fire ball exploded with a big bang, into a rapidly expanding
and cooling gas of protons, electrons and neutrors. In time, the gas formed
clumps or galaxies. These galaxies continued to fly apart from each other; at

www.pathagar.com



Scientific Indications in the Holy Quran 257

the same time matter in the individual galaxies tended to contract because of
the force of gravitation. After some time turbulent motion within a
contracting galaxy disrupted in into small blobs, which ultimately became
stellar nebulae. One such smaller object was the solar nebula. As it
contracted gravitationally, it began to spin faster and faster. Thus the
contracting nebula continued to contract further and spin faster and let behind
blobs of matter that eventually became planets, one of which is our earth.
Thus the earth was born.

The earth, at its birth, was a hot spherical blob of gas. As it began
to cool, a crust formed on the surface. Thus at that time, the earth consisted
of only one huge continent, which’ has now been termed Pangaea
and one huge ocean, now termed Panthalossa. After some time, this
huge continent broke “into two super continents, now termed Laurasia
and Gondwanaland. Due to plate tectonics, these two supper continents
broke into a number of plates, which by continental drift, has formed the
present geopraphy of the earth. As the process of plate tectonics and
continental drift continues, the present feature of the earth will change and a
new feature will erupt. Thus the earth will, geographically, change into a
new earth.

The earth will change astronomically also. In about 6 billion years,
the sun will evolve into a red gain star and the earth will be uninhabitable.
The probable length of the sun's red giant stage is thought to be
several hundred million years. At the greatest extent the sun's surface
will engulf the orbit of Mercury and Venus and may even reach the orbit
of the earth. If the earth remains upto that stage, it will be charred
into cinder. )

There will also be change in the biosphere of the earth. Biosphere,
the home for life on earth, constitutes the crust, the oceans and
atmosphere. From the birth of the earth, upto about 3500 million years
ago, there was no life.on the earth. After that period first unicellular
life originated. Gradually, primitive marine plants, and invertebrates
originated. Then developed vertebrates and amphibians. Reptiles like huge
dinosaurs reigned on the surface of the earth for more than 150
million years. Ultimately Homosapiens appeared and they are still reigning
supreme on the surface of the earth. When the sun reaches the red gaint
stage, the biosphere of the earth will vanish. Thus the earth will change into
a new one.

17—
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Now let us consider the change of the heavens. It is widely accepted
that two opposing forces are acting in the universe, one of expansion
due to radiation pressure and the other of contraction due to gravitation.
So the balance of the two forces determines the condition of the
universe, whether the universe will continue to expand indefinitely, as
at present. The rate of expansion may decrease or tend to zero but
the universe will remain 'open' (i.e. ever expanding). Or, alternately
expansion will cease, contraction will get the upper hand and the universe
will collapse upon itself to another state of high density. If there is
insufficient matter in the universe to counteract expansion, galaxies
will move farther and farther from one another and the energy per
unit vol. of the universe will be available in lesser and lesser quantities;
the final state will be that of cold death, with temperature of all
matters approaching zero. On the contrary, if the density of the universe
is sufficiently large, then the expansion will reach a maximum at
some future epoch and universe will then contract to another singular
condition of high density (for details see appendix III). The astronomical
change as discussed above fits in better with the indications available in
the Quran.
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15:16 It is He Who have set out the zodiacal signs in the heavens
and made them fair-seeming to (all) beholders.

Due to the annual motion of the earth round the sun, the sun appears to
make a complete revolution in the sky in course of a year. This apparent
annual path of the sun around the earth is a great circle, known as the
ecliptic.

A band passing round the celestial sphere, extending about 9 degrees on
either side of the ecliptic is called the zodiac. It thus iricludes the apparent
annual path of the sun, the moon and of-the planets. In all ancient
civilisations this band divided into 12 parts, each 30 degree wide. The stars
in each part, when ground together were imagined to form pictures, known
as signs of the zodiac.
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The 12 zodiacal signs are:

Greek  Bengali Arabic Greek Bengali Arabic
1. Aries Mesh Hamal 7. Libra Tula Mizan
2. Taurus Brisha Thaur 8. Scorpio Brishchic Akrab
3.. Gemini Mithun Jauza 9. Sagitarrius Dhanv Kaus
4. Cancer Karkat Sartan 10. Capricomus Makar Jeddi
5. Leo Shingha Asad 11. Aquarius Kumbha Dalwa
6. Virgo Kanya Azm 12. Pisces Meen Hut

In the verse, zayyanna has been translated as "fair seeming" Zayyanna is
derived from razyin whose dictionary meaning is "to adorn, to decorate".
Hence Zayyanna ha linnazerin means "we have decorated it (the sky) for the
on-lookers”. The sky has been decorated with luminous bodies which are
visible only at night. Ordinary decoration on festive occasions draws huge
numbers of on-lookers on earth. The magnificence of the night sky would
have been properly appreciated by those who can comprehend it, if it was
occasional and not the affair of every night.
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15:19 And the earth We have spread out (like a carpet); set

thereon mountains firm and immovable; and produced
therein all kinds of things in due balance.

Spreading out of earth

This has been discussed in detail under verses 2:22 and 13:3.
Setting up of mountains

This has been discussed under verse 13: 3.
Creation of things in due balance

This has been discussed under verse 13:8.
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15:21 And there is not a thing but its (sources and) treasures

(inexhaustible) are with Us; but We only send down thereof
in due and ascertainable measures.
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There are three important aspects of this verse, namely, (1) the store-
houses of every treasure that we see around are with Allah, (2) that He sends
dowrn these treasures to us according to the needs, and (3) that He sends these
down according to rule and plan. The meaning of these assertions is not
apparent to us at first. But deeper reflection reveals their far reaching
significance.

The first question one may ask is what are the things that should
be considered as treasures in this world. Gold, silver and precious jewels
may fetch a high price, but these cannot be considered as the treasures
that are essential to our continuity and for us to be alive. From this
point of view, water, food and energy are the real treasures essential for
life to thrive and continue. With this background, it now becomes much
easier to appreciate and realize the significance of this verse. All vegetable
food that we see around is due to photosynthesis,—a process in which
the green pigment called chlorophyl in plants synthesizes carbohydrate
from water and CO7 in the atmosphere with the help of sun light. Sheep,
goat, cow, camel and all other animals which are the sources of our protein
food, thrive on the vegetable kingdom. The heat of the sun rays evaporates
huge amounts of sea water into the sky .and these are carried on the land
mass as cloud by wind which again is caused by the difference in
temperature for differential heating of land and sea by the sun. Showers
from the clouds and melting of ice caps on mountain heads become the
source of sweet water. Ice caps on high mountain heads are formed by
condensation of water vapour carried by wind there. So we see that it is the
huge amount of energy radiated from the sun which is at the root of all life
sustaining processes.

The sun sends down a tremendous amount of heat energy produced by
thermonuclear process. About 4,280,000 metric tons of solar matter is
being converted into energy each second and at this rate of mass loss, the
sun should continue to shine for over 100 billion years. For further details
and to know the law and master plan governing the solar activities refer to
verse 7:54.

The amount of solar energy that the earth receives, keeps a wonderful
balance in maintaining all the life sustaining processes. If there were less
heat radiated, the planet would have been colder making it very difficult for
us to live. Similarly, radition of too much energy would have converted the
entire planet into a mass of sand.
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All fossil and hydrocarbon (oil and gas) energies trapped beneath the soil
were produced by the action of solar energy. Lightning produces nitrides
from nitrogen in the atmosphere and rain water brings these to the soil in
solution form usable for plants as manure.

Our knowledge about the activities in nature as understood through
modern scientific investigations indeed brings us to a complete appreciation
of this verse.
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15:22 And We send the fecundating wind, then cause the rain to
descend from the sky therewith providing water to you,
though you are not guardians to its stores.

The function of the wind as the fecundating agent has been explained
under verse 7: 57. The blowing wind helps cross pollination by carrying the
pollen grains from the anther of the male flowers to the stigma of female
flowers. '

How the rain showers come down from the sky has been explained under
verse 2:164.
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15:26 We created man from sounding clay, from mud moulded into
shape.
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15:28 Behold! your Lerd said to the angels: "I Am about to create
man, from sounding clay, from mud moulded into shape.

The role played by clay-and mud moulded into shape in the creation of
man has been discussed under verse 6:2.
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15:29 When I have fashioned him (in due proportion) and
breathed into him My spirit, fall you down in obeisance
unto him.

This has been discussed under verse 13:8.
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15:53-55 They (angels) said, Be not afraid! We bring you the
good news of a boy possessing wisdom. He said : "Bring
you for me good tidings (of a son) when old age has
overtaken me? Of what then is your good news? They
said : "We bring you good tidings in truth, so be not you
of the despairing.

In these verses, the birth of a son to Prophet Ibrahim (a.s.) in his old age
is being referred to. When the angels gave him the good' news, Prophet
Ibrahim (a.s.) was astonished. He wondered how it would be possible when
he was very old. The angels replied that their news was from Allah and
hence a truth; then Prophet Ibrahim believed it.

The subject of procreation by males in old age has already been discussed
in connection with the birth of Yahya (a.s.) to Prophet Zakaria (a.s.) in his
old age (3: 39-40). There is scientific evidence of procreation by males in
old age above 100 years. The present knowledge of biology confirms the
possibility of procreation in very old age. '
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15:73-77  The blast overtook them before morning; We turned
(the cities) upside down and rained down hard baked
clay. Behold ! in this are the Signs who by tokens
do understand. And (the cities were) right on the

high-road. Behold ! in this is a Sign for those who
believe.

The verses 73 and 74 described the happenings at the time of the prophet
Lut (a.s.) to his peoplé for their unnatural sexual behaviour, when as a
punishment there were blasts, earthquake and raining of hard baked clay. The
matters about 'blast’ and 'earthquake' have been discussed in connection with
verses 7:84 and 7:91.

Verse 15:76 gives a hint about the place. Thi- has been discussed in
connection with verse 7:4.
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15:85 We created not the heavens, the earth and all between
them, but for just purpose. And the hour is surely coming
(when this will be manifest).

The scientific explanations about the creation of the heavens, the earth
and all between them have been discussed in verses 2:117, 164 and
appendix II. That All creation has a role to play in maintaining the balance
in nature has been elaborated in verse 3: 191. Many interpreters thought that
the last part of this verse where it is assered "And the hour is surely
coming" means the day of destruction of this creation. However, another far-
reaching consequence of this may be the assertion that a time would
come when people would understand the various ecological balances that
exist in nature and also the just purpose of each individual creation.
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Today with the growth of population a tremendous pressure is exerted
on the various resources present in nature. Man is cutting down trees to
meet his fuel and other domestic needs in an unprecedented manner. As a
result floods are causing more harm in the delta regions and the weather
pattern has become quite erratic. Fauna and flora is being destroyed
indiscriminately. Rapid industrialization‘is producing huge amounts of
poisonous chemicals posing a serious threat and in many cases destroying
the marine life in many industrialized countries. The black forest in
Germany is on the verge of being totally destroyed by industrial
chemicals. Retently scientists have discovered that huge amounts of CFC
gases produced by industries have become a threat to the ozone layer
in the Arctic regions. The ozone layer protects life on earth from harmful
exposure to ultra violet rays. In the West, movements are gaining
momentum to learn to live with naturc. Nuclear explosions in the name
of testing have become a serious threat to the environment: Accidents
in nuclear reactors that occurred in several places in the USSR and
in the USA created a serious alarm and threat to life. With the advancement
of knowledge we are learning the beneficial effects of various living
beings and organisms and their delicate interdepenence (for details see
verse 3: 191). Indeed the Quranic assertion manifests itself when the
hour arrives.
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15:86 For verily it is your Lord Who is the Master-Creator
knowing all things.

This verse states clearly that Allah is the Master-Creator Who knows all
things. That Allah is the Master-Creator has been explained earlier
with reference to other verses. For example, the Master-Mindedness
of Allah as the Lord and Sustainer of the worlds has been explained
in verse 1:2. That nothing has been created for nothing has been discussed
with' reference to 3:191. While explaining verse 14:19, it has been
pointed out that although man can create a few things, his creation is no
match for the grand creation of Allah which has been based on truth. And
the creation of Allah is without the slightest flew. No wonder. Allah is the
Master-Creator.
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16:3  He has created the heavens and the earth for just ends : Far
is He above having the partners they ascribe to Him.

This verse states that Allah has created the heavens and the earth for just
ends. If we interpret the word just as 'not for sport' or 'not without
purpose', then the meaning of this verse is similar to that of 3:191 wherein
Allah wants man to reflect on His creation and find out that Allah has
created nothing for nothing. The latter verse has been discussed with
reference to the organisation of living and inert matter, emphasizing the
unity of the laws and the ecological implications of the existence of the
observed living forms. It is found that with the fronties of knowledge
expanding rapidly, the scientists have been discovering a grand design of
creation. Life and matter could not exist in the way we know them
if the forces of nature were not organised by a Master-Mind. Thus it is not
at all difficult to comprehend that Allah created the heavens and the earth for
just ends.
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16:4 He has created man from a drop of fluid, and behold! he is
an open disputer.

According to the Quran, man is created from a drop of fluid. The word in -

4l this verse is commonly taken to mean semen, but it may also mean
the mature ovum which is mostly fluid and floats in the haemorrhagic fluid
which is expelled from the ovary. From the saying of the Holy Prophet
Muhammad (s.m.), we come to know that there are two types of - LiL;, one
of the male and the other of the female.

In reply to the question of a Jew, 'O Muhammad, what is man created
from?' the Prophet replied, 'O Jew, he is created from both: from the man's
nutfah and from the woman's nutfah’ (al-Musnad by al-Imam Ahmed). So it
is clearly established that the nutfah in the Quran means both semen and
ovum.
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It is highly significant that the 7th century Quran and Hadis provide
scientific truth which came to our knowledge many centuries later. For
details vide Appendix VII.
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16:5 And the cattle has He created, whence you have warm
clothing and benefits and whereof you eat.

In this verse Allah points out certain benefits that are derived from the
cattle. The word alast  (plural of e ) means all the bovine animals
collectively. The word -sLa:i in the Quran includes all the quadruped domestic
animals. Thus camels, cows buffaloes, sheep and goats are included in this
category. Among the benefits we dcrive from them Allah specifically
mentions here two, the benefits from their skin and meat. The word ...
means warm clothing made of camel's hair, though the food, milk and
raiment derived from camels are all classed under the head «is Besides
camel's hair, wool of sheep is used for clothing and blankets all over
the world.

The felting property which provides warmth in the fleecy coats of
domesticated sheep and other animals is due to the curly hair which
chiefly for making twisted woolen yarn called wool. This goes into the
manufacture of various kinds of apparel which keep us warm, e.g.,
pullovers, jumpers, socks, mufflers, gloves, and all other woolen material.
In some cases the entire processed skin of the animal along with the fleece
is used as a warm coat.

Besides these, leather has manifold uses for all the ages including making
covers for books and in certain musical instruments. Leather dress is very
useful in cold countries. Meat of cattle, goat, sheep and camel is the best
source of high quality protein.

Among other benefits which we derive from these animals the following
are noteworthy:

i. Cows and buffaloes have been used for tilling the ground
by the farmers from time immemorial. Even in this era of
scientific progress a large part of the world still uses cows,
bulls buffaloes, horses and camels for tilling the agricultural
lands.
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ii. Bulls and camels are often used to carry good and passengers in
carts and the bullock cart is a familiar scene in all the developing
countries specially the subcontinent of India, Bangladesh and
Pakistan.

iii. Bulls are also used to draw water from the well and crush oil-seeds
to produce oil.

iv. In the countries of the subcontinent of India, cattle are often used to
thrash the grains-paddy and wheat from the ears.

v. Refuge of cattle specially the cowdung is extensively used as
manure all over the world. Cowdung is a common fuel for the poor
in many S. E. Asian countries.

vi. Calves were used to produce cow-vaccine as a prophylactic against
small pox.

vii. The horns of cattle are used to make combs, handles and decorative
pieces.
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16:7 And they carry your heavy loads to lands that you could
not reach except with great trouble to yourselves; for your
Lord is indeed Most Kind and Most Merciful.

This verse is a continuation of verse 5 which explains the usefulness of
cattle to human beings. Ever since man learnt to domesticate animals, he
put these to his best use in carrying loads from one land to another. The
domesticated animals, thus, were the only means of transport when no
modern modes of conveyance were available. Even today the camels fulfil
the needs of desert people as beasts of burden. The Bactrian came] of centr.
Asia, and the Arabian camel of the Middle East and Africa are still trustea
means of communication in the deserts by virtue of their admirable
adaptability to the conditions in which they live. They are aptly called ships
of the desert. The horses, donkeys, mules, and elephants are utilized for the
same purpose in the rough terrain and hilly places. Lapdogs and reindeer are
also the most suitable beasts of burden and travel in the harsh environment
of the cold polar regions. The yaks of Tibet and the alpacas of the Andes in
south America are two more examples of domesticated animals that serve as
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a means of transport. Without these, and many more domesticated beasts,
man's life would have been miserable in the field of transport where
modern means of conveyance are not available. It is only through Allah’s
infinite kindness and mercy that man is enjoying this gift to the betterment
of his life.
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16:8  And (He has created) horses, mules, and donkeys for you to
ride and use for show, and He has created things of which
you have no knowledge.

In verse 16:7, the domesticated animals in general are exemplified as
beasts of burden. In the present verse the special reference is to horses,
mules, and donkeys which are not only created for riding but some pedigreed
horses, on account of their grace, elegance, and speed form a predominant
feature in shows and pageantry. From the time that animals were the only
means of transport, there have been some spectacular changes in the
mechanical contrivances devised by man in the field of conveyance on land,
water, and in air. Electric trains, atomically powered ships, and supersonic
aircraft are only a few examples of modern transport which were unknown
about half a century ago. In the present space age, there is a vast scope for
further improvements for safe, speedy, and comfortable travel not only on
earth but to destinations beyond in space. The developments to come in the
future through the ingenuity of man will be actually creations of the
All-knowing and the All-wise Allah, and at present we have no knowledge
of these.
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16:10 It is He Who sends down rain from the sky; from it you
drink, and out of it (grows) the vegetation on which you
feed your cattle.

The fall of rain from the sky has been discussed under verses 2: 22 and 2:
164. ’

The beneficial effects of rain water on the growth of general vegetation
were mentioned in the discussion on verse 6:99. In the present verse, the
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emphasis is on the pasture land which is dominated by herbs which colonize
bare areas and produce large numbers of seeds. Certain grasses are well
endowed with this quality and some of them also multiply rapidly by
vegetative means. All grazing animals-sheep, goats, camels, and cattle have
their likes and dislikes, and their effect upon grassland is to eliminate the
more palatable and nutritious forms of fodder. In such cases, the herdsmen
drive their animals to areas where supplies are present, €.g., alpine regions
in Europe, and yaylas (mountain pasture) in Turkey. The fodder for the
domestic animals is found in a variety of habitats like moist plains, desert
areas, coasts, and hills. The large tracts of natural grass lands are distributed
throughout the world, e.g., prairies of North America, savannahs in
south Africa etc. All these grass lands depend for their luxuriant growth on
the rainfall.
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16:11 With it He produces for you grain, olives, date palms,
grapes, and every kind of fruit. Verily in this is a Sign for
those who give thought.

The verse is a continuation of the theme in the previous one in which the
beneficial effects of rain in providing us water and the growth of vegetation
have been alluded to. Further consequences of rain resulting in the
production of every kind of fruit including cereal grains, olives, date palms
and grapes have been explained in detail under verse 6: 99.
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16:12 He has made sub]ect to you the night and the day; the sun
and the moon; and the stars are in subjection by His
command; verily in this are Signs for men who are wise.

The various benefits that men derive from the day and the night, the
sun, the moon and the stars are described under verses 6:97, 7:54, 10: 67
and 14: 33. The laws governing these and the services these render as
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ordained by Allah do verily lead wise men to ponder and these are indeed
'Signs' for them.
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16:13 And whatsoever He has created for you on this earth in

varying colours verily in this is a sign for men who
celebrate the praises of Allah.

The panoramic vistas of nature displayed by dazzling colours is a delight
to the viewer. Apart from this aesthetic pleasure, the physical understanding
of colour is indeed 'a sign for men who celebrate the praises of Allah. It was
Newton who first made a scientific approach to this understanding around
the latter part of the 17th century. With the help of a glass prism Newton
dispersed white light into its seven constituent colours known as violet,
indigo, blue, green, yellow, orange and red (VIBGYOR). Newton was also
the first scientist to suggest qualitatively the causes of colours of natural
bodies as due to selective reflection and absorption. These qualitative
observations were confirmed later after spectrophotometers were developed
for measuring reflection of a surface by all colours.

Now we know that due to selective reflection metallic bodies show surface
colour. As the same bodies possess selective absorption they show different
colours in the transmitted light. Thus, the colour of an object depends on
the nature of the incident light. A white lily which reflects all colours looks
white when placed in white light, red when placed in red light, blue when
placed in blue light and green when placed in green light. A blue object
looks blue when placed in blue or white light as it reflects blue colour. A
black object does not reflect any colour; rather it absorbs all colours and so
looks black.

The optical mechanism or the production of body colour in opaque non-
metallic substances is more complex than that in metallic materials. Most
opaque non-metallic substances owe their colour to a compbination of
scattering and absorption within the body of the material. The scattering is
similar to that in the sky. Submicrosocopic particles in the atmosphere
scatter selectively. This is known as Rayleigh scattering according to which
scattering varies inversely as the fourth power of wavelength. The
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wavelength of blue colour is much shorter than that of red colour and so as
the blue is scattered more than the red, the sky looks blue. At sunrise or
sunset, the light from the sun loses its short wavelength components by
selective sideway scattering during its passage from the sun to us through a
long column of the atmosphere and so the sky close to the sun appears red.
Colour of opaque and non-metallic bodies is due to such selective scattering

and absorption. /

The earth's minerals also show the variety of their natural colours. The
sparking colours exhibited by the gems range across the entire visible
spectrum from violet to deep red. The body colours of gem stones like
emecrald and ruby are created by a combination of selective scattering and
absorption of some of the wavelengths of white light as it passes through
the minerals. The colour comes from the wavelength that is scattered
selectively. Some pure alkali halide crystals e.g., NaCl, KCI etc. are
transparent throughout the visible region of the spectrum. These crystals
may by coloured by creating colour centres which are impurities or
vacancies in the crystal that absorb visible light. The colours displayed by
the biological world is a subject at once of considerable aesthetic appeal and
of high scientific interest. On the scientific side, there are questions of the
physical and chemical basis of animal colouration and of its importance to
the organism. Whiteness of feathers or hair is due to the total internal
reflection arising from the separation of finely divided structural materials by
air spaces in the way that whitness is imparted to snow. Secretions or
deposits may cause total scattering giving whiteness as in fishes, scales,
calcium carbonates in the skeletons of numerous molluscs, corals,
crustaceans, echinoderms, potozoans etc. Breaking of white light into its
spectral components occurs in animal structures chiefly when incident light
penetrates and is reflected back through successive thin layered films giving
rise to interference e.g., in the wing scales of many butterflies, in the
feathers of humming birds, peacocks, pheasants etc., in the outer skin of
reptiles, nacreous surfaces of pearls and in molluscan shells etc. The
brilliant lustre of human or other mammalian hair in direct sunlight is again
due to interference colours, the light being reflected in its broken
components by minute transparent scales which surround each individual
hair. The display of blue colour in the animal kingdom (e.g., blue colour of
eye) in many instances is due to scattering of reflected light by finaly
dispersed colloidal systems. There are various pigments, present in animals,
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which produce various colours by selective absorption of a part of the light
and reflection or transmission of the unaffected fraction. The important
biochromes of animals may be grouped into non-nitrogenous pigments (e.g.
carotenoids, anthraquinones, chromolipoids etc.) and nitrogenous pigments
(e.g. terrapyrolic pigment in blood, dark melanins in skin, hair etc.).

The variety of colours displayed by the animals are mostly connected with
the method of concealment known as mimicry which helps them to hide
from their enemies or pfey. In the tropical forests, the trunk of each kind of
tree has its own spectral colour from brown and red to white. The insects
which take shelter on these have developed colours of their abode to conceal
themselves from their enemies. Pigments protect the retina and central
nervous system from the rays of the sun. White plumage or in humans is of
value in retardaing the radiation of heat which is essential for heat
conservation in cold climates. Similarly, black complexion in humans in
the tropics helps to protect the body from extreme heat outside. Some birds of
the male sex like the peacock use their brighter colours to woo their mates.

Chlorophyll is basically the pigment that lends its green colour to the
majority of plants and is the dominant colour in nature. The role of other
plant pigments like carotenoids, in giving colours from yellow to red, and
anthocyanins which produce varying shades of red and blue are already
mentioned under verse 6:99. The bright colours of flowers attract the
pollinating insects or birds which bring about cross pollination. The various
hues of ripe fruits attract birds which help in their dispersal 1:23,

It is a wonder to observe the variation in colours within the various
species and particularly among the humans and even among twin children.
The secret for such colour variation lies in the genes present in the
deoxyribonucleic acid (DNA), the blueprint of life.

In the understanding of the origins of various colours found in the things
created by Allah and in finding the services each renders, are indeed 'Signs
for men who celebrate the praises of Allah.'
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16:14 It is He Who has made the sea of service to you, that you
may eat thereof fresh fish meat and may extract therefrom
ornaments you wear and you see the ships ploughing

through the waves that you may seek of His bounty and
that you may be grateful.

The verse speaks of 3 distinct aspects relating to the sea which are of
benefit to mankind. (1) It provides fresh meat for man, (2) ornaments, made
from substances like pearl, coral formed in the sea, and (3) ships plying
through the sea with the benefit acquired therefrom.

The third part has been discussed in connection with verse 2: 164.

The occeans and seas cover about 71% of the earth's surface and constitute
its most conspicuous feature. These waters, together' with the relatively
small amount that occurs in the forms of rivers, lakes, ice and ground-water,
are called the earth's hydrosphere.

The sea provides at present about 60,000,000 tons of food annually
extracted by fishing. According to the scientists, the food producing
potential of the sea, however, is several hundred times the present rate of
production. The methods by which food is taken from the sea are inefficient
and the fact that only certain choice species of fish are used by men as food
makes fishing in the ocean doubly inefficient. The development of a process
to extract protein concentrates from all types of fish might rectify this
shortcoming. This protein concentrate could be stored, transported and
utilized very efficiently. It has been estimated that the daily protein
requirements of human being can be produced from fish for less than a
penny, and that by efficient harvesting of all the fish of the sea, the ocean
could produce a sustained yield of about 2,000,000,000 tons of food
annué\lly.]

18—
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According to the scientists the food chain of the marine environment is as
follows:

All life in the sea is dependent upon sunlight, which is directly converted
into food by microscopic floating organisms (phytoplankton).
Phytoplankon in turn is eaten by primary consumers which are
microsocopic animals. The plankton supports a succession of actively
swimming predators. Organic debris rains down and provides food for
animals at lower depths. Near-shore organisms are supported by land
drainage. Coastal upwelling provides the phytoplankton with nutrients
released by decomposition of organic matter on the bottom.

Besides various types of fish, oysters are the most important of the edible
invertebrates in the sea. They have been cultivated since the days of the
Roman Empire and are now gathered from the oyster beds of various
countries.

Ornaments referred to in the verse are made from pearls and corals
extracted from seas. The pearl is a gem formed by bivalve molluscs,
particularly by several marine species known as pearl oysters. Pearl
oysters are species of different families found only in warmer oceans,
while the edible oysters are found in colder oceans. Pearls are formed
as a protection against the irritation caused by foreign objects, cither
parasites or bits of gravel, which lodge inside the shell. A fold of soft
tissue envelops the foreign particle and deposits layer after laycr of nacre
on it, similar to the mother of pearl lining the shell. Pearl oysters
occur in all of the tropical seas but the ancient centre of pearl fishing
is at Sri Lanka. Pearls of considerable value are also taken from the
fresh-water mussels caught for the button industry in the Mississipi
River System. A large majority of fresh-water pearls, however, are
poorly shaped or of undesirable colour and many are too small to be of
much value.

For countless generations, sailors have been baffled by the mystery
of the formation of corals which are scattered across the oceans. These
are formed in the warmer waters of the world by the skeletal remains
of myriads of tiny creatures called coral. Some of these are spectacularly
coloured and ornaments can be made from their hard calcareous
skeletons. One of the most favoured of the corals is the red coral, Corallium
rubrum, which is found in the Pacific occean from which ornaments
are made.
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A number of marine shells are also well known for their high value and
unusual beauty. The high priced shells are found among the showy genera
like the concs, volutes murex shells, scallops, and cowries.2 The shells of
the cowrie are well knawn for their highly glossed finish, smooth and
rounded contours, and brightly hued colour patterns. All these have been
very widely used as ornaments.
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16:15 And He has set upon the earth mountains standing firm lest
it should shake with you, and rivers and roads; that you
may guide yourselves. '

This has been discussed under verse 13:3.
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16:16 And marks and sign-posts; and the stars (men) guide
themselves.

This has been discussed under versc 6:97.
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16:18 If you would count up the favours of Allah, never would you
be able to number them: for Allah is Oft-Forgiving, Most
Merciful.

This has been discussed under verse 1:1.
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16:40 For to anything which We have willed, We but say the
word, "Be", and it is.

The creation of the universe after a 'Big bang' from an ultra dense,.
.ultra hot, infinitely small, primeval bundle of energy establishes the
Quranic assertion of "Be and it is" Indeed present day science appears
to establish this. For deails refer to appendix II. It should be mentioned
that whatever is being created and is happening is the outcome of His
command 'Be'.
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16:48 Do they not look at Allah's creation, (even) among
(inanimate) things, how their (very) shadows turn round,
from the right and the left, prostrating themselves to
Allah, and that in the humblest manner ?

That even the shadows of animate and inanimate things follow the laws
ordained by Allah has been described under verse 13:15. The changing of
direction of shadows in the opposite direction is due to the apparent motion
of the sun. This also follows a definite pattern which has been tactfully .
utilised in determining the time and season in sun-dials. Thus, even shadows
are subject to the laws of the Creator and this submission of the shadows
implies prostration to the Creator.

HOATFO 7S5 A q)“@\ Gladisd s -me
ol sh
T s gl Giass M3 OAAEHE o

16: 49-50 And to Allah does obeisance all that is in the heavens
and on earth, whether moving (living) creatures or the
angels; for none are arrogant (before their Lord).

They all revere their Lord, high above them, and they
do all that they are commanded.

That all animate and inanimate objects are subject to the laws ordained by
the Creator were discussed under verse 7:54, and appendix IV. All things
living or non-living revere their Creator by obeying the laws most
meticulously
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16:52 To Him belongs whatever is in the heavens and on earth,
and to Him is duty due always: then will you fear other
than Allah?

This has been discussed under verse 5: 19.
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16:65 And Allah sends down rain from the sky, and gives life to
the earth after its death; verily in this is a Sign for those
who listen.

The sending down of rain from the sky and the revival of the earth after its

'death’ through rain from the sky have already been explained under verse
2:164.

255 &R don (3 lasGed "I UGS G5
ERE AR

16:66 And in the cattle there is a lesson for you. We give you to
drink of that which is in their bellies, from between the
refuse and the blood, pure milk palatable to the drinkers.

In this verse Allah speaks of His mercy in providing us with milk
from cattle. During infancy all babies draw their nourishment mainly
from their mother's milk. Later they obtain nourishment from cattle's
milk.

Milk is the natural food of all mammals for a considerable period
after birth. Milk is an important diet for human nutrition as it contains
high quality animal protein, calcium (essential for pone and teeth)
and important vitamins, e.g., vitamin A, thiamine, riboflavine, vitamins C
and D. Raw milk provides 67 calories per 100 ml which usually contains
about 87 % water, 3.3 % protein. 36% fat,4.7% carbohydrate and 0.12 %
calcium. Heat destroys only vitamin C and thiamine, but other vitamins are
not affected.!
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Milk is produced in the mammalian breast which consists of glandular
tissue, fibrous tissue connecting its lobes and adipose (fatty) tissue in
between the lobes. The glandular part of the breast (udder) consists of many
lobes, and these are composed of lobules connected together by areolar
tissue, blood vessels and ducts. Each lobule is composed of a cluster of
rounded alveoli which open into smallest branches of lactiferous ducts.
These branches unite to form a lactiferous duct which drains a lobe of
the gland. It is through these ducts several in number, that milk is passed
to nipple.

The development of the female breast varies with age. At birth the
mammary gland consists of lactiferous ducts but no alveoli. At puberty,
under the influence of oestrogenic hormones of the ovary the ducts develop
branches and their ends form small, solid, spheroidal masses of granular
polyhedral cells, which are potential alveoli. During pregnancy, the ducts
branch markedly and alveoli and lumen from alveoli to the ducts are
developed under the influence of oestrogen and progesterone from placenta.
There is an increase of fatty tissue and blood supply to the breast. The
secretory activity of the cells of the lining of the alveoli increases in the
later stages of pregnancy. The first secretion after delivery is called
colostrum. True milk secretion commences a few days after parturition due
to a reduced level of oestrogen and progesterone, which triggers off the
production of prolaction by the anterior lobe of the hypophysis (pituitary),
which controls the lactation.

The mammary glands of all mammals including cattle produce milk
which is secreted by the alveolar cells whose nutrition comes from the blood
supply through the throracic branches of the axillary artery, internal thoracic
and inter costal arteries. The components of the milk are obtaincd from the
blood supply to the breast. Thus the milk of cattle is composed of
substances derived from their fodder (food). After ingestion of food, and its
digestion, the unused remnants are excreted as dung (refuse). The absorbed
constituents enter the blood which ultimately reach the heart. From the left
ventricle of the heart, oxygenated blood with the absorbed nutrients is carried
to different parts of the body. Thus the nutrients are carried to mammary
glands where the alveo@ells retain the important components necessary to
produ@jk_ The blood flows on to the venous system and return to the
heart. Thus the milk is produced from between the refuse and the blood as
stated in the Holy Quran. The milk that is produced by mammary glands is

www.pathagar.com



280 Scientific Indications in the Holy Quran

miraculous. It is exactly tailored to meet the needs of the infant, whatever
may be the species producing it. For example, cow's milk contains twice
the protein, four times the calcium, and five times the phosphorus contained
in human milk2. -

The production of milk is a wonderful chemical process, the flow sheet of
which represents one of the most complex chemical factories man has ever
known. It is estimated that 400 ounces of blood must circulate through
breasts to make a single ounce of milk<. However, the components of blood
“are totally unlike those of milk. e.g., the amino acids in blood are quite.
different in composition from the complex protein in milk; glucose in blood
is distantly related to lactose in milk, and the fatty acids in blood are quite
unlike the fats in milk.

7
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16:67 And from the fruits of the date palm and the vine you get

out wholesome drink and food : behold, in this also is a Sign
for those who are wise.

The two fruits, date and grapes mentioned here were used to provide good
nourishment for the Arabs.

The date-palm (Phoenix dactylifera) which belongs to the palm family is
widely grown in hot arid climates for its fruit. This tree is considered second
only to the coconut tree among palms for its usefulness.!

The date-palm is native to south Africa and Arabia, where it has been
grown for about four thousand years. The fruits hang in long thick clusters
and have sweet and nutritious pulp surrounding a grooved stony seed. Young
trees come into full bearing at 10-15 years and may continue to bear fruit for
as long as 100 to 200 years. Dates are an extremely important food for parts
of western Asia and north Africa. It was a staple food for the Amabs during
the time of the Prophet Muhammad (sm). The Spaniards introduced the date-
palm in the new world. The nutritive value of dates has been discussed under
verse 6 : 99,

In Bangladesh and some parts of our subcontinent, there are Indian date
palms which do not yield good pulpy food, but from which clear juice is
extracted by cutting deep at the top of the tree. The juice comes out in
drops, collected overnight in pots held up by ropes. This juice is sweet and a
refreshing drink. It is concentrated by heat.into thick viscid liquid.

The Vine (Vitis vinifera) is a climbing plant and yields grapes which are
grown over a wide range of the whole north temperate zone and are grown in
Arabian oases as well. Vineyards were among the earliest plantations made
by man. The use of grapes as dessert fruits, raisins and for wine has been
known from an early period of history2,

In the above verse Allah mentions that the fruits of the date palm and vine
are good sources of nourishing food and drink. The word - <. used in this
verse means intoxicating drink and such drinks are prepared by fermentation
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of the juice of the date palm and grapes. However the Arabs used to prepare
a non-alcoholic drink called nabeez ( i.s ) from the dates soaked in water for
a few days. The grapes were used as food in the form of ripe grapes, dried
raisins etc. '

This verse was revealed before the prohibition of intoxicating drinks
which was revealed after Hijrat to Medina. However, Allah states the facts
about these two fruits. The grape juice contains glucose which is absorbed
directiy into the blood without further digestion. So it can provide a potent
source of nutrition. Similarly nabeez may provide a nourishing drink. But
‘the grapes are the best source for the production of alcohol. The harmful
effects of alcohol have been discussed in connection with verse 2 : 219.

References
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16:68-69 And your Lord inspired the bee to build its cells in the
hills, on trees, and in (men's) habitations;
Then to eat of all the produce (of the earth), and follow
the ways of your lord made tractable (for you); there
issues from their bellies a drink of varying colours,

wherein is healing for mankind; verily in this is a Sign
for people who reflect.

These two verses embody information of the most exalted kind about
honey bees in a few words. Firstly, we are told about the instinct which
help the bees to build their hives in the appropriate habitats. Then are
explained the sources of nectar for bees and the ways they seek the nectar
source for foraging. Finally is revealed nature's wonder in the production,
from the bellies of the bees, of honey of varying colours, which is a great
healer for mankind.

Building of hives

The social structure of a bee colony is remarkably well organized. In every
bee hive, there is one queen and there are the males or drones, and the
undeveloped females or workers. The nests vary greatly in location, being
suspended from overhanging rocks and branches of trees or built in hollows
in tree trunks or in similar spaces between walls of buildings, in ruins, etc.
The rock bees (Apis dorsata) make enormous single combs often a square
yard (0.8 sq. m) in areal while the other species like the European Apis
mellifica and the Asian Apis cerana build comparatively smaller hives. The
nest in which a colony of bees lives is formed of parallei combs suspended
from the top. The hive is composed of vertical combs of horizontal cells,
each comb doubled by cells projecting in both directions from a central wax
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sheet, the wax being generated by the glands situated on the ventral side of
the bee's body. The wax is chewed and mixed with saliva before it is spread
in thin bands shaping the cells of the comb. It is interesting for any student
of geometry to note that the hexagonal cells in nature are wonderfully
suitable for maximum packing with minimum loss of space (Fig.7). The
cells which are of a regular hexagonal shape are of two sizes — smaller cells
used for rearing workers and for storing honey and pollen, and larger cells for
rearing drones. At certain seasons or when living conditions within the hive
become crowded, the bees begin building special queen cells preparatory to
swarming. These cells are vertical instead of horizontal, and they have
openings at the bottom. One pound (0.5 kg) of wax will build 35,000 celis
in which about 22 pounds (9.9 kgs) of honey can be stored. The walls of the
cells are protected by a resinous secretion of various plants collected by
workers to cover rough surfaces in the cavity to make it water proof 2.
Within the comb, the usual arrangement is that there is a broad rearing
section or a brood chamber in the lower parts with pollen storage nearby,
and an upper food chamber for storage of honey farthest from the entrance
which is at the bottom.

Fig. 7. A part of honey comb showing the hexagonal cells. The hatched cells are for
storing honey and pollen; the shaded ones for rearing workers; others are blank.

The sources of nectar and the ways the bees seek these sources
To produce a single pound (0.5 kg.) of honey, more than 550 bees have to
visit at least 2.5 million flowers in approximately 80,000 filed trips 3. The
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food of the honey bee is nectar and pollen which it collects from a variety
of flowers. When flowers are not available, they depend on fruit juices
wherever available but their mandibles are not strong enough to pierce the
skin of even soft fruit. So the bees can get juice from the fruit only if it
has been previously damaged?.

In an average hive there are from 30,000 to 60,000 worker bees which
become field bees on the twenty first day of their lives, and eventually may
become scouts who go ‘out and seek new sources of pollen and nectar, and
report this information back to the other field bees. It is practicable for the
bees to search an area of 100 m in radius for food to find the rich supply 5,
The method usec by scout bees to inform their sisters about the location of
the nectar source is the so called honey dance." A language of their
communication and the implication of the geometry of dances has been fully
discussed in the explanation to verse 6 : 38. This is what is obviously
meant in the Quranic verse in the instruction to the bees to "find the paths
of your Lord."

Production of honey of varying colours a great healer of mankind

"Honey, a sweet, viscid material, essentially a solution of various sugars.
ranging in colour from dark brown to golden yellow, is elaborated by honey
bees from the nectar they collect from flowers and is stored in their hives for
later use as foodS." Honey is the oldest and almost the only natural sweet. It
varies in flavour, colour and composition according to the type of floral
nectar from which it is derived.

Both the flavour and the colour of honey depend on the types of flowers
used as a source of nectar. The tannic acid is supposed to be responsible for
dark colour, and stringent taste. The yellow colour is due to carotin or
xanthophyll and is characteristic of honey obtained from mustard flowers.
Anthocyanin is thought to be responsible for the rose-red colour of white
clover honey’. In the beehive, there is evaporation of excess water and
inversion of sucrose to monosaccharides levulose and dextrose. Average
constituents of honey show 40.5 % levulose, 34% dextrose, 1.9 % sucrose,
17.7% water, 1.9% dextrins and gums and 0.18% ash. Besides, honey also
contains from 1.5-6% other substances like various vitamins (C and
members of B complex), enzymes (diastase, inulase, catalase and invertase
(inverts sucrose) plant colouring materials suspended solids (pollens and
bees wax), minerals (copper, -calcium, iron), traces of silica, manganese,
chlorine, potassium, sodium, phosphorus, sulphur, aluminium, and
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magnesium. Some yeasts may be carried over from the nectar which on
storage may cause fermentation. All honey is hygroscopic and does not
freeze. Excessive heat destroys its flavour and food value 6.

Honey is often used as medicine by the Unani and Ayurvedic physicians.
Al-Quran says that it has medicinal value for mankind. Modern medicine has
not studied its medicinal value in great detail. The following uses are
however noteworthy :

1. Some medical authorities recommend it as a suitable food for infants
with a beneficial influence on the retention of calcium and almost no
problem of indigestion, as honey contains mostly mono saccharides or
simple sugars?,

2. The enzymes, vitamins, minerals and other chemicals are all useful for
human beings and honey may be a good source for the supply of these
essential components of human nutrition.

3. It is believed that the Holy Prophet (sm) used to prescribe honey for
different ailments specially for th< alcoholics. In modern medicine, Larsen8
recommends repeated doses of 125 gms of honey for the treatment of chronic
alcoholics. The rich content of thiamine, and other B-complex vitamins and
various sugars is beneficial for the diseased liver in chronic alcoholics.
Digir? stated in his study on bee honey : "lts great value in the treatment of
chronic alcoholics is being rediscovered today". He quoted from many
scientific journals of Britain, the USA, France, Italy and Germany to show
that honey has been used with great success in helping chronic alcoholics
restore their vitamin deficiency and ease the process of their
detoxification.10

4. Honey has been used in the treatment of burns and lacerations due to its
mild antiseptic properties.’

More studies are needed to find out all the medicinal values bee honey can
provide.
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16:72 And Allah has made for you wives of your own kind, and
made for you, out of your wives, children and grand
children and provided for you sustenance of the best : will
they then believe in vain things and be ungrateful for
Allah's favours ?

The literal meaning of the word  o«& is soul or sclf and has been
interpreted to mean 'nature' by Yousuf Ali! and as "own kind by Pickthall”
in the context of this Quranic verse. In accepting the meaning as 'nature’ or
‘'own kind' applied to wives of men, a biologically significant fact emerges
about the nature of species in general and of human beings in particular.

All members of the species are recognizably distinct from the members of
all other species. Man belongs to the species Homo sapiens. Individuals of a
species including man, however, show a certain amount of variation which
is often associated with geographic distribution and is the basis of the
various major ethnic groups or races. The members of different human races
are fully interfertile, but are not likely to produce offspring through
interbreeding with individuals of any other species. This means that there
exist biological barricrs which prevent interbreeding. These barriers are
genetically controlled and result in the reproductive separation or isolation of
species from one another. This can be due to differences in the genes from
different parents which might give conflicting biochemical ‘instructions' for
development resulting in the failure of the zygotes to develop, or if a zygote
develops, the resulting, individual is usually weak and fails to reach
reproductive maturity. Some times the sperm of one species fails to survive
in the reproductive tract of the female of another species. In such cases the
gene flow between populations is impossible.

This reproductive barrier is of great biological importance and will
maintain the distinctiveness of species. Without this barrier, a species would
end up with a mass of intermediate hybrids, and the two original species
would no longer be recognizable. If a viable hybrid does result by
interbreeding two different species, further interbreeding may still be
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prevented by sterility of the hybrid. A familiar example can be given by the
mule which is a vigorous hybrid between horse and ass but is sterile : its
parents thus continue to exist as distinct species and the mule itself remains
as a series of isolated hybrid individuals which cannot form a breeding
population of their own.

A species is master-minded by Allah not only to maintain its specific
status through reproductive isolation, but also to keep up the continuity of
its kind from one generation to the next. The science of genetics has shown
that this is made possible by the transmission of genetic material from one
generation to the next. This is what the Quranic verse appears to refer to in
mentioning children and grand children made for men out of their wives.

References
1. A. A. Yusuf, The Holy Quran, Islamic Foundation, Leicester, UK, 1975, p. 675.
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16:77 To Allah belongs the mystery of the heavens and the

earth. And the decision of the Hour (Of Judgment) is as the

twinkling of an eye, or even quicker ; for Allah has power
over all things.

The modern theory of the creation of the universe from an ultra hot,
infinitely small and ultra dense primeval fireball has been explained in verse
2 : 117 and under appendices | and 1l. At the beginning there was a 'Big-
Bang' and there was gradual development of atoms, molecules nebulae,
galaxies, stars and the solar system from the primeval fireball. The creation
of the universe with a big-bang as is universally accepted today is indeed the
greatest mystery. At the beginning of the creation all matter received a
rotational motion which exists even today and this is at the crux in
balancing the gravitational attraction between celestial bodies by centrifugal
force ; indeed even today the origin of this rotational motion originating
from the beginning remains an unsolved mystery of creation. The rotational
motion of electrons around the nucleus is even today a mystery about its
origin. The development of organic material from inorganic matter is
another mystery of creation. At every stage of creation there is a definite
direction, purpose and planning and scientific theories make this more
evident. Advancement of knowlwdge has made man appreciate many
mysteries of heavens and earth, but there are many other mysteries which
remain to be understood.

The hour referred to here has been discussed under verse 7 : 187.
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16:78 And Allah has brought you forth from the wombs of your
mothers when you knew nothing; and He gave you senses of
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hearing and sight and hearts so that you may give thanks
(to Allah).

It is a fact that a human infant is born of its mother's womb when it
knows nothing and is completely helpless. Then the infant is looked after
by its parents, relatives and nursing attendants and its requirements of food,
clothing and hygiene are provided. Here Allah says that the baby is provided
with the faculty of hearing, sight and functioning of the heart by Allah after
its birth.

Hearing is the function of the ears. A child is born normally with the ears
so far as its functional units are concerned. The ear is composed of three
major parts internal, middle and external. The development of the internal
ear begins in the 4th week of gestation and is completed by the 20th week.
The middle ear is the derivative of the first two branchial arches which
appear by the 24th and 28th day of gestation respectively and is completed
in the late foetal life. Mastoid air cells begin to develop in foetal life but
most of them form after birth. The mastoid process is absent at birth but it
appears as distinct prominence by the end of the first year and continues to
grow up to puberty!. The aircells in the mastoid process are connected with
the tympanic cavity where the three small bones essential for hearing
(malleus, incus and stapes) develop and so the normal hearing faculty
develops after birth. The external ear begins to develop in the upper part of
the future neck at the 6th week but as the mandible develops, the auricle
(external ear)' moves to the side of the head and ascends to the level of the
eyes by the 32nd week.

The eyes also begin to develop in the 4th week at about the 22nd day,
and by 32nd day the optic cup is formed. The optic nerve is formed by
the 6th to the 8th week. Myelination (coating) of the optic nerve fibres
is incomplete at birth. After the eyes have been exposed to light for
about ten weeks myelination is complete2. The eyelids from two
sides, meet and adhere by about the 10th week and remain adherent
till the 26th week when the lids are separated3. The size of the eyes of
a new born is about two thirds that of adult eyes. They grow rapidly in the
first year and then slowly until puberty, after which the growth is
negligiblel.

Infants do not see well for the first few weeks ; they have a vacant stare
due to incomplete development of macula lutea (a yellow spot at the back of
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the eye on the middle of the retina) and fovea centralis (the central depression
in the macula lutea). Here the retina is very thin and consists entirely of
cones. Rods and cones stand closely side by side over the whole retina
except over the area where the optic nerve enters. Since there is none of the
rods or cones at that area, no light is perceived and it is known as blind
spot. One can see only when the refracted rays entering the eyeball converge
on the fovea hence responsible for visal acuity. The macula and fovea
develop completely by about a month after binhz,

As for the heart * and blood circulation in the foetus, well-oxygenated
(80%) blood returns from the placenta in the umbilical vein of the foetus.
About half the blood passes the liver sinusoids through portal sinus and the
remainder bypasses the liver through ductus venosus and reaches the inferior
vena cava (Fig. 8). This blood flow is regulated by a sphincter in the ductus
venosus4. Blood both from liver and ductus venosus ultimately enters the
inferior vena cava (IVC). This blood is mixed with the venosus blood
coming from the lower limbs, abdomen and pelvis.

So the blood which enters the righ atrium is mixed with deoxygenated
blood, but still fairly well oxygenated. Venous blood from the upper part of
the body enters the righ atrium through superior vena cava (SVC). Blood
from inferior vena cava mostly passes to the left atrium through the foramen
ovale (oval opening in the inter atrial septum). In the left atrium, more
blood (though small in amounts) from lungs in deoxygenated form mixes
here. The foetal lungs extract oxygen from the blood as there is no
respiration in the womb. Blood then passes to the left ventricle and from
there to the whole body through the arterial system. A small amount of
oxygenated blood from the IVC remains in the right atrium, mixes with
venous blood of SVC and passes to the right ventricle from where it goes
to the pulmonary trunk. But most of this blood enters the aorta through
the ductus arteriosus. The blood flow in the lungs is very low, about 5-10%
of the cardiac output, because the lungs are not functioning and this amount
is adequate. Blood passing through the descending aorta is about 58%
saturated with oxygen. Half of this blood goes to the lower half of the body
and the other half goes to the placenta through umbilical arteries for
reoxygenation.

* The explanation of this verse is based on v being interpreted as medical sense.
However some translate this word in the conventional sense meaning centres of passion
and affection. '
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