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Abstract

Since the planet's formation, life has been thought to have been supported by the abundance
of nutrients found on our blue planet, Earth. The fact that it is present of widespread Life
on planet Earth has been linked on the planet's peculiar chemical composition, which is far
from being in chemical equilibrium in our solar system. Either organic molecules
originated in space or they may have evolved on Earth. Prebiotic phases of accumulation
during which the earliest metabolic processes most likely developed in relation on the
surfaces of minerals. Membranes encasing protocells or vesicles composed of fluid then
followed. Protocells were able as an evolve to the point where they could support more
complicated matter and energy. Through evolutionary changes, protocells were able to
build a hydraulic system, move, multiply, and handle a more complicated exchange of
matter and energy. Climate and geochemical cycles had an impact by life during the
evolution of the planet mechanism’s system. An overview of the physical, chemical,
biomechanical, structural, and metabolic elements concerning the origins of life and the
early development of the planet Earth are discussed. Biosphere is composed on individual
creatures but is arranged globally as a self-regulating, thermodynamically open system.
They are functioning as biomechanically closed structures, capable of actively transferring
matter and energy from their environment into their interior. Here, we conjecture about the
mechanisms that gave rise to primitive Earth living and its consequences, and ultimately
the formation of metazoans. The following article applies a co-evolutionary approach to
investigate aspects of the environmental valuation process. This article also focuses on
"environmental valuation,” which is the value of environmental systems that support life

and satisfied the necessary requirements of evolution in an optimum environment.
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Chapter-1
INTRODUCTION

1.1Background

For understanding our evolution some of questions are still addressed in the past. Even
after being previously addressed, the following unsolved questions remain: In what way
did life begin on Earth? Where and when did the earliest living beings emerge? Was the
initial atmosphere reactive, neutral, or reducing? Are there other worlds with life? Is the
Earth the only planet in our solar system or possibly over the entire universe? On unclear
or insufficient knowledge how we sustainable our environment on earth where life

evolving?

Structure, function, biomechanics, chemistry, and physical characteristics are addressed in
relation to the beginning of life on Earth and its early evolution. The biosphere is made up
of individual creatures but is organized as a self-regulating, thermodynamically open
system on a global scale. They function as biomechanically closed structures with the
capacity to actively move matter and energy from their surroundings into their interior

. The biological field's foundational concept of the interaction of
the environment and life on Earth is necessary for recognizing the worldwide effects of
human activity. Climate and geochemical cycles were impacted by life during the earth's
system's evolution. Modeling this relationship is the only way to figure out it and recognize
its power. In 1953, Stanley Miller and Harold Urey conducted a research study that
modeled the atmospheric and oceanic conditions of the early Earth. They conducted
electrical discharges through a gas mixture (CH4, NHs, H20 vapor, and H) that are assumed
to have been a part of the primordial Earth. The results of this experiment indicate that
amino acids, the components that make up protein molecules of life, might have developed

under the conditions of the primitive Earth.
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Fig.1 1 The varied instruments that were taken on in the Miller experiment (Urey , 1952;
Miller, 1953 ; Miller , 1955; Lazcano & Bada , 2003).
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Current research regarding the primitive stages of life's evolution has revealed the fact,
those mechanisms were far more intricate than previously thought

Biology is typically lacking in current models of the climate and geochemical cycles. Since
most of these models are created to describe specific occurrences and observable patterns
rather than being the product of a set of mechanical assumptions, they are challenging to

evaluate and most of the concepts are quite qualitative.

So, we try to described in this paper based on the top of scientific frontiers and have been
the most discussed in scientific community about the connection between climate and life,

and the evolution.

1.2 Scope of the study

Concentrating on how life evolved and subsequent impact on the environment of Earth.

1.3 Objectives

The following are the study's goals:-

a) To observe the relationship between climate and life, and how the development of
existence affects the climatic system on Earth.

b) To find out the valuation of environmental resources that are connected from the
beginnings and evolution of life.

©nDaffodil International University



Chapter-2
LITERATURE REVIEW

2.1 General

It was around 4.6-7 billion years ahead that the solar system and the primitive Earth formed,
and a few hundreds of million years later, life began. A number of hypotheses that attempt
to explain when life first appeared across primitive Earth. Nevertheless, investigation only
demonstrated that simple chemical processes and lightning are the origins of organic
molecules on the planet However, the planet is not necessarily
where organic molecules first originated. They have been discovered in interstellar clouds,
and it is likely that they originated in the chilly, beyond our planetary system's accretionary
disc. They are still present in comets today. It's possible that comet and meteorite pieces
carried such organic molecules to Earth The source of existence is not
explained by our knowledge of the genesis and construction of organic molecules. We still

don't have an answer to this question.

We make an effort to comprehend the novel processes required for the emergence of life
and to identify potential metabolic pathways. The most important prebiotic stage It should
be considered in this regard on creation of membranes and membrane-enclosed vesicles.
Metabolic processes and organic molecules are not the only components of life. Organisms
are protected by a membrane which is reactive microscopic cavities that can actively
exchange chemicals from the inside to the outside. These membranes give organisms their
unique identities. Although organic materials, metabolic processes, and genetic material
are essential components of living things, a living thing could not exist without its lipid
membrane. In addition, this reactive cavity has a certain shape and set of mechanical
characteristics. Spherical vesicles could not split or combine with other vesicles if there

were no features that determine shape.

As per the findings, a model that explains the beginning and primitive stages of earthly life
must address multiple factors: (i) the physical and molecules environment (ii) emergence

of entities that function with capability to reproduce and determine their own structure

4
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(iii) genesis of metabolic processes that convert chemical energy to mechanical state,

thereby enabling specific forms and active movement of the living organisms

2.2 Organic molecules in interstellar space: composition, interactions,

and theories

The way we think about how organic molecules evolved and primitive Earth has undergone
significant alteration when they moved since molecular clouds to the young solar system.
That discusses based on the movement and availability of organic compounds in various
ecosystems using observational data, laboratory simulations, and theoretical modeling
methods. Organics are studied across the solar system, between the interstellar intermediate
and molecular clouds to comets and meteorites. Carbon is the foundation of life as we know
it. Only light elements like He and H, as well as remnants of other light elements, emerged
in the earlier universe. The creation of stars was required before heavier elements could be
produced. The creation of organic molecules, which are now widely distributed throughout
our galaxy and beyond, was made possible by the massive element nucleosynthesis like
carbon on stars. Currently, organic matter and the biological elements such as Hydrogen,
Carbon, Nitrogen, Oxygen, Sulfur, and Phosphorus are among the main components of the
universe. Chemical reactions in cometary volatile substances as well as interstellar clouds
are linked. Understanding the relationship between meteoritic, cometary, and interstellar
dust can offer limitations on how the solar system formed and how existence first evolved.
Earth is a planet, circling ‘G’type star. There is the only known planet where
life exist. Stars such as like the sun are created in dense molecular clouds, which also
provide the starting conditions for planet formation. Recent bright comet observations
reveal that some of their volatile composed is similar to interstellar material
On biochemistry many simple interstellar compounds, including
glucose, acidic substances, ketones, and aromatic compounds, play key roles in terrestrial
area. These compounds are found in meteoritic organic matter as well, and their

significance for prebiotic chemistry is possible Protoplanetary

5)
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disks surrounding other stars were discovered, as well as observation of more than 60
extrasolar planets, suggests that planetary system formation may be a common occurrence
across the universe. This gives rise to the possibility that life—at least primitive life—may
exist elsewhere in the universe. In particular, organic chemicals found in Planets and the
medium between stars are crucial for intellect the chemistry. That may have given rise to
life. In fact, it is very obvious that "all life is chemistry,” as Helmont determined in 1648,
and this is still the catchphrase at conferences addressing the beginning and evolution of

existence.

Line surveys of radioastronomical molecules well-known sources indicate that these
regions contain molecules of remarkable complexity, such as the intense star-forming cores
in the molecular clouds of Orion and Sagittarius. Several of the species that have been
identified interactions. And the high abundances saturated species and the high deuterium
fractionation ratios suggest that dust grain catalysis also plays a role in the composition of
these so-called hot molecular cores A significant proportion
of universal carbon also trapped as carbon-based compounds, which can take numerous
forms, such as fossil fuels, dust, amorphous carbon, and many more

Atoms as well molecules from cold molecular clouds accrete to form tiny
silicate and carbonated particles with a wrap of ice crystals. Chemical processes occur on
the crystalline surface and in the majority of ice. Which might theoretically path into the
production among complicated interstellar molecules. The data produced by the Infrared
Space Observatory (ISO) provide information about the characteristics of interstellar ice
crystals, thereby constraining theoretical models. In conjunction with previously ground-
based investigations, know that the principal molecular components of 'dirty’ Ice covers
water, carbon monoxide, carbon dioxide, NH3, and CH3OH are traces of other individuals
such as CHs, HCOOH, OCS, OCN" and likely H.CO

Prebiotic chemicals, which are known to be essential for biological structure and function,
should be prime candidates for astronomical research. The basic building components of
protein are amino acids, which is combination of molecules. Required by every living
organism. Carbohydrates such as sugars, starches, and cellulose are necessary for animal
and plant survival. Thus, one of the most appropriate locations to look for a definitive link

6
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between astrochemistry and astrobiology is to analyze the inventory and production of
biomolecules in the interstellar medium. It must be examined how they or their progeny
came on Earth by comparing them to cometary and meteoritic molecules. Detailed
astronomical searches focus on the smallest monomers rather than the massive organic

polymers observed in biology.

The meteorite known as the Murchison meteorite fell in 1969 close to Murchison, Victoria,
in Australia. It is classified as a carbonaceous chondrite, one kind of meteorite that contains
a lot of organic compounds. Because of its mass and the fact that it was seen to fall, the
Murchison meteorite has become one researched meteorites. Extracts of the Murchison
meteorite were found to contain amino acids and sugars

Amino acids are very sensitive on UV photodegradation, nevertheless exposed on low-
energy ultraviolet photons Recent observations and experiments
on CO2 production show that molecular ices undergo negligible photo processing in dark
clouds. This means that producing other complex interstellar organics, including amino

acids through ultraviolet photolysis in such conditions is extremely difficult

The greatest framework for comprehending the universe's beginning of existence is
provided modern cosmology. In this sense, the evolution from molecular to biochemical
transition is the latest sequence of modifications that readily explained in terms of
temperature decrease. The concept of big bang theory is a universal deterministic cascade
structure emerged as the universe console and spread from unnaturally elevated
temperatures. Atoms, particles, celestial star-plants, amino acids and existence formed as

the cosmos expanded and cooled
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Table 2.2.1 Thermal heating history of the Cosmos

Structure formed Temperature [K] Energy[eV] Time after Big Bang
[sec]

Matter 10% 10M 10%

Neutron 10%2 108 10"

Atomic Nuclei 10° 10° 100

Atoms 104 ~1 400,000 years

Molecules 103 ~0.5 couple of million years

Aqueous 102 ~0.1 2x10° years

macromolecules

The life cycle of organic matter (both as solids and as gaseous) is intimately tied to the
development of stars also planets. Pre-solar material is transformed into microscopic solar
bodies through a combination of physical and chemical processes. Various processes have
influenced dust and molecules at varying distances in radials to the Sun. In contrast
warming and thermochemical processes are dominant within the inside nebula. lon-
molecule interactions with ultraviolet photochemistry are dominated outside solar space,
where comets form. Consequently, it is possible that organic molecules produced on pre-
solar interstellar space survived the formation of the solar system in comparatively pure
form in comets and asteroids outside of it. These tiny objects contain crucial information
on how the solar system formed. Cometary nuclei are turbulent substance and ice particles
that are permeable to water that occur the outer solar system conditions. Comet Halley was
closely observed by multiple spacecraft in 1986 as part of an in situ measurement study
aimed at elucidating the composition and structure of comets. Mass spectrometers PUMA.-
1, PUMA-2, and PIA flown on VEGA-1, VEGA-2, and GIOTTO, correspondingly, were
used to examine the atom composition. When dust particles impacted with metal targets,
mass spectra are acquired at the moment of its mission.. In situ observations at Halley
revealed that around seventy percent among the dust particles contained a mixture of

intolerant silicates and organic matter.
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Table 2.2. 2 Dust grains from Comet Halley were discovered to contain organic

molecules.

C-H C-N-H C-O-H
Pentyne Hydrocyanic acid Formaldehyde
Hexyne Acetonitrile Acetaldehyde

Butadiene Propanenitrille Formic acid
Pentadiene Iminomehane Acetic Acid
Cyclopentene Iminoethane Isocyanic acid

Cyclohexene Iminopropene Methanol imine
Cyclohexadiene Imidazole Oximidazole
Benzene Pyridine, Pyrimidine Oxypyrimidine
Toluene Purine, Adenine Xanthine

Table2.2.3 Comet Hale-Bopp's molecules, radicals, and ions were found

CH CHO CHO  C-HN C-H-N  CH-O-N C-H-O-S

Ca. CO. H20+. CN. NHs. HNCO. SO.
Cs. CO+. H3O+. HCN. CH3sCN. NH2CHO. SO2.
CHa. COs.. HCO+. HCsN. H2S.
CaoH2. HDO. H2CO. HNC. OCS.
CaHes. OH. CH30H. NH. CS.
H20. HCOOH. NH:. H2CS.

Heteropolymers also various combinations of carbon phases are found in most grains.
Current and future space missions, including Star, Dust, Rosetta & Comet Interceptor will

explore the specific composition of cometary refractories
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2.3 Impacts of asteroids and comets as an origin of energy

Over 160 craters on Earth's surface have been detected from asteroid and comet impacts.
These craters merely a portion of the entire number of impacts that have happened
throughout history. The kinetic energy of an asteroid (17-18 km™) and a comet (40-50 km"
1 is huge when scaled to the square of their velocity. The energy released by a rock
collision with a dimension of 10 km is equal to 10’ megatons of TNT.

which is amount, 1000 million times greater than the amount of atomic bombs detonated
on Hiroshima during World War I1. This kind of event is expected to happen once every
hundred million years, leading to mass extinctions on a global level. This size of rock might
have played a role in the 65 million-year-old Cretaceous-Tertiary extinction.

Our knowledge of impact energy' role on evolutionary and ecological processes
has been influenced by their biological destructiveness. Recent
research suggests that the energy released by impact events can be advantageous at the
molecular and evolutionary levels, despite their destructive nature (Figure 2.3.1). The
phrase 'beneficial' may be subjective and teleological. The term 'beneficial effect’ refers to
any procedure that enhances the environment for the beginning and development of

existence, or expands an organism's environment.

10
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Scale Examples of benefit
Molecul Shock synthesis of compounds
~violecuiar Recombination synthesis of compounds
Delivery of exogenous compounds
i )
Organismal : New surface for growth
| Improved water availability
Improved nutrient availability
>_ New habitats
Y Improved environmental conditions
Cleared primary and secondary
Ecosystem Succession habitat
J
Y Vacated niches
Evolution New niches .
New environmental conditions

Fig.2.3.1 Some instances of how asteroids and comets influence processes at the
molecular and evolutionary levels (Cockell & Bland, 2005).

Life's organic components may have generated by several mechanisms, including
ultraviolet radiation and charged particles in the Earth's environment. Nevertheless,
computations indicate that impact incidents are equally important as those from other
sources. (Chyba & Sagan 1992). Comets and asteroids might had benefited in the primitive
synthesis of the substances that are essential for existence by, (1) straight supplying the
organic materials required for the prebiotic effects that ultimately resulted in existence (2)

by offering energies required regarding the synthesis of complex molecules like

11
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nucleotides and other organic polymers, which are essential for life (Lyons & Vasavada
1999; Pierazzo & Chyba 1999).

Table2.3.1 Estimates of cometary material that the Earth has absorbed. (Oro et al. 1990)

Cometary material Time period Reference
captured (Initial)
2.0 x 10* - 10%8 2.0 x 10° year Oro, 1961

1.0 x 10%- - 10% Late accretion period Whipple & Oort, 1979

4.0 x 102 Late accretion period Sill & Wilkening, 1978

1.0 x 10%
1.0 x 10%* - 10®

2.0 x 10%*

2.0 x 10°% years
1.0 x 10% years

2.0 x 10°% years

Oro et al. 1980
Delsemme, 1981

Frank et al. 1986

2.2 X 10%* -10% 7.0 x 10% years Chyba, 1987

6.0 x 10%* -10% 1.0 x 10°% years Ip & Fernandez, 1988

Estimates suggest that asteroid and comet impacts may have brought 3.6x10* kg y* of
organics to the primordial Earth (3.8x 10° years in the past or earlier) (Chyba & Sagan,
1992). The existence of organics on comets has been discovered (Charnley et al. 2002).
However, It's unclear how many comets are organic. Meteorites found on Earth indicate
that a variety of chemicals may brought to primitive Earth through impacts (Kerridge,
1999) ; Maurette, 1998). Meteorites contain around 100 organic species, containing amino
acids, which are crucial components of proteins, and polycyclic hydrocarbons (Irvine,
1998).

12
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Table 2.3.2 Examples of impact craters on land that have lakes in them.

Craters name Country Area of craters Age of crater
(mi) (108 years)

Bosumtwi Ghana 6.5 1.03 £ 0.02
Brent Canada 2.36 450 + 30
Clearwater Quebec, Canada 16.15 290 + 20
El’gygytgyn Russia 11.19 3505

Lonar India 1.13 0.052 + 0.006
New Quebec Quebec, Canada 2.13 1.4+0.1
Tswaing South Africa 0.70 0.22 £0.05

That incidents impact produce waves of shock that give force for organic synthesis, in
addition to delivering the organics directly. Several publications have been published on
shock synthesis for organic molecules. Fegley estimated that on the early Earth, between
3x10! and 14x10*! molecules of hydrogen cyanide might have been dumped into the sea
by rain. annually due to shock heating and rapid quenching Hydrogen
cyanide has a quick polymerization rate and act as a forerunner for several prebiotic
compounds, including amino acids Some of which were also found
in meteoritic material These investigations provide insights into the
possible formation of organics on planet in the earliest solar systems, or within process of
being transported there.

13
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Table 2.3.3 Biochemical monomers and characteristics obtained from cometary and

interstellar molecules.

Interstellar and cometary

molecules

Hydrogen

Water

Ammonia

Carbon monoxide
Formaldehyde
Acetaldehyde

Aldehydes

Hydrogen sulfide
Thioformaldehyde
(interstellar)

Hydrogen cyanide
Cyanacetylene (interstellar)
Cyanamide (interstellar)

Phosphorus nitride

Phosphine

©nDaffodil International University

Formula

Ha.

H-0.

NHs.

CO.(+H2))

CH20.

CH3CHO.
(+CH20.)

RCHO. (+HCN. and
NHz3)

H2S. (+other
precursors)

CH2S.

HCN.

HC3N. (+cyanate.)
H2NCN.

PN.

PHs.

Biochemical monomers and

characteristics

Reducing agent
Universal solvent
Amination and catalysis
Fatty acids
Glycerol and Ribose

Deoxyribose

Amino acids

Methionine and cysteine

Amino acids and purine-like
substances
Pyrimidines
Biopolymer synthesis

Nucleotides and phosphates



H>

Al

Al

Cl

Co.

CH

CH

CN

CO

CcO

CP.

CSi

HC

Table 2.3.4 Listing of interstellar and circumstellar molecules per June 2001

3 4
Cs. c-
CsH.
C:H I-
CsH.
C.0 CsN.
C.S.  Cs0.
CHz.  CsS.
HC CoH:
N
HC CH:
0] D*?
HO HCC
C* N
HCS HCN
+ H*
HO HNC
C* 0]
H.0 HNC
S
H.S HOC
o

C4H.

CaSi.

HCsN

HC2N

HCO

OH

H2CH

H.C>

CsH.

I-
H.Ca.
CoHa,

CHsC

CHsN

CHsO

CHsS

HC:N
it
HC2C
HO
NH.C
HO
CsN
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Number of Atoms

CeH

CH.CH
CN
CH3C,

HCsN

HCOC

Hs

NH2C

Hs

C2H4O

CH3CsN

HCOOC
Hs
CH3CO
OH?
C/H

H2Ce

HOCH:
CHO

CH3C4

CHsCH
2CN
(CH3)

CH3CH
20H

HC7N

CsH

10

CH3CsN?

(CH3).CO

NH2CH.C
OOH?

11

HC
oN

12+

CeH

HC,
1N
PA
Hs

Ceo”

15



KC

NH

NO

NS

Na

Cl
OH

PN

SO

SO

Si

Si

SiS

CS

HF

HN H:C H2NC
C O N
HN H2C HNCs
@) N

Mg HxC SiH4
CN S

Mg HsO* H:CO
NC H*
NoH  NH;3

N.O  SiCj

NA CHs

CN

OCs

S0;

C_

SiC,

CO0,

HN>

H3+

H.D

Similarly, after impact, shock-vaporized gases recombine and perhaps supplied organic
matter. Laser-based models of the shocking vaporization of meteoritic material and rocks

on land produced a range of compounds, including HCN Laboratory
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simulations with a powerful laser beam and a combination high with methane produced
HCN and acetylene Which indicate the organic chemicals are
generated in the aftermath of impact when an object from space enters the primitive Earth's
atmosphere, adding to available molecules for prebiotic chemistry

In conclusion, it is possible that an important proportion of water in the oceans was brought
about by early impactors. While the relative significance of various impactor types in
charge of supplying this water are still unknown, it might be adequate to provide the entire
amount of water that is currently on World. Whenever ice comets made up only 10 percent
of the primordial Earth's impactor inventory Impact events thus provided
the universal solvent that's required later be needed for existence to perform biochemical
activities first of all, in addition to significantly supporting in the synthesis and distribution
of the components from where all life would finally formed.

There are two significant consequences that comet or asteroid impacts have on Earth's
surface that are important to existence on surface of the planet. The impact provides two
main benefits, (1) it releases energy, (2) it modifies the cycle of hydrology, which affects
accessibility of water in liquid form, that is necessary for existence. Effects on shallow
continental shelf regions and oceans can cause systems that use hydrothermal energy when
they make contact with rocks. A primary succession habitat of severe heat and pressure
will arise immediately surrounding the impact, sterilizing the surrounding ground and
making it suitable for future colonization. The condition is similar to recently produced
volcanic terrains. A secondary succession habitat will arise in vegetated biomes farther
from the crater as a result of the blast wave upsetting the already-existing ecosystems. This

could be advantageous for species that can exploit disturbed vegetation (
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2.4 Early Earth

Since the planet's formation, life has been thought to have been hosted by our blue planet
Earth because it is thought to be rich in nutrients. Here, we conjecture about the
mechanisms that gave rise to primitive earthly life, as well as the occurrences that followed,
ultimately culminating in the emergence of metazoans. We assess the following, (i) the
origin of ingredients, (ii) The primeval ocean's chemistry, (iii) initial bulk of ocean's, (iv)
the planet's area. Two important nutrients that are essential for life are potassium and
phosphorus. There are just three kinds of rocks that are suitable sources of nutrients: (1)
Anorthosite containing elements of rare earths, and potassium, phosphorus basalts is found
on ancient continents. (2) primordial continents carrying TTG (granite), which allowed
metazoan evolution from primitive existence. (3) Carbonatite magma that is richer in
radioactive elements like U and Th, which can accelerate formation and encourage the
emergence of novel species on environments where geographical rifts exist. Chemistry of
the ocean is the second crucial element. Life was inhibited by the primordial ocean's severe
acidity (pH = 1-2), which was enriched in metallic elements (Cd, Cu, Zn, and others), S,
N, and halogens (Cl, F, and others). RNA-interfering elements were eliminated by plate
tectonics. The Phanerozoic era saw the appearance of the blue ocean, which had a pH of
approximately 7, due to substantial weathering and soil erosion then transfer towards the
ocean's surface from the continental crust's surface. The primordial ocean mass was also

crucial.

The livable area with a 1.86-3.11 mi ocean depths that could supply enough nutrients
allowed for the beginning of existence and the consequences of evolution

Nutrients cannot enter the ocean through the Hadean's ridge-hydrothermal cycling
without a sizable landmass. And last, the planet's size is quite important. Because big
planets cool more slowly than smaller ones, saltwater does not return to the mantle
before middle of the planets have completed their primary rhythm. Because Earth has right
dimensions, at the beginning of the Phanerozoic, seawater began to return to the mantle,
causing a massive landmass to rise above sea level and distributing nutrients around the

planet. The oxygen pump helped maintain high-PO, Conditions in the surrounding
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environment, resulting in the formation regarding the ozone barrier and allowing animals

and plants to colonize on the earth

According to planetology, a planet is considered habitable if it has water on it, contingent
upon the separation between the planet and star at the center of system stars and planets.
Within this framework, there is only habitable planets, which Earth, Venus is extremely
warm for water to flow, and Mars is icy. Planetary system that is livable needs to naturally
produce existence, that on Earth ultimately gives rise to developed life forms like
mammals. Exoplanet searches, which require the presence of blue oceans and a dense
atmosphere bearing oxygen, are becoming more and more popular due to the possibility
that there might be enormous creatures living on other solar systems and this type of

existence perhaps widespread throughout the cosmos.

As accordingly, a model concerning the beginning and early evolution of existence on
primitive Earth must address a number of issues: the physical and molecules environment
emergence of entities that function with capability to reproduce and determine their own
structure also genesis of metabolic processes that convert chemical energy to mechanical
state, thereby enabling specific forms and active movement of the living organisms. Those
factors that determine the shapes and modes of active locomotion of living things

Where our planetary system currently exists, 4.7x10%ears before,
the solar system did not exist. This time massive cloud of gas and dust was likely initiated
by shock waves from a nearby supernova or nova explosion, which caused it to begin
gravitationally contracting. This concept is supported by short-lived exotic radionuclides

that can be detected through their meteorite progeny nuclides

The first rocks are thought to have created approximately 4.5x10° years before, at which
point young earth ultimately acquired a largely solid surface. But there was no such thing
as a crust in the contemporary sense. Because it was too heavy, the early Earth's solid
surface was unstable. After some time, as new crust formed, it re-submerged in the
subterranean waters. The replacement of the marine crust occurs in a process comparable
to plate tectonics and occurs 10x10%ears later, or perhaps hundreds of millions.

Throughout Earth's history, a very slow process that resulted in the formation of the
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continents was the differentiation and partial melting of a lighter granodioritic crust from

the mantle material.

The earth's gas reservoir and primary atmosphere originated by late accumulation of ‘cool’
and mantle the procedure of degas. That atmosphere had a far higher density than our own,
most likely comparable to that of present Venus. Its principal constituents were carbon
dioxide and water vapor, while its minor constituents included sulfur and nitrogen oxides,
HCI, CO, CH4, NH3, H2S, and Nobel gases. Absolutely no oxygen of any kind was present
in the air. Earth's oceans and other liquid waterbodies were formed when condensed water
steam in the surrounding environment and began start raining right away as the surface
temperature reaches of the planet fell below the point of condensation. Significant
planetesimal collisions during the most recent stage of accretion most likely resulted in the
recurring lack of the seawater and atmospheric, nevertheless recently attained because of
the forces of gravity pull and mantle degas

UV radiation is absorbed through ozone and oxygen in the current atmosphere

Free oxygen was absent from the primordial atmosphere which allowed
UV light to reach the surface Oxygen indicators found and produced
on lowest atmosphere by the photochemical breakdown of water, but these oxygen

interacted quickly with reduced chemicals.

The process of forming bigger molecules from primary organic chemicals is often
endergonic and energy-intensive. The most likely energy source is the interaction between
FeS and H2S, which yields Hz and pyrite (FeS2) It's possible that
H2 and COz2 also combined to create CH4 and H20. Exergonic in nature, these reactions
supply energy for later chemical events (like polymerization) It might have caused more

significant organic molecules to emerge.

The creation of chemical potentials (chemo-osmosis) to power metabolism is a basic
component of life. Chemo-osmosis is dependent on closed cell membranes in all modern
species. Consequently, it is believed that the production of membranes also capable in tiny,
encapsulated vesicles that resemble bubbles, was a crucial stage in the beginning of
existence. Contended with ancient metabolic activities known as "hyper

cycles" might have been before membrane-enclosed networks between different chemical

20
©nDaffodil International University



molecules. Wachtershauser highlighted the possibility of surface "metabolism” on
2nd dimensions made of minerals, especially pyrite. Consequently, most likely metabolic
processes on the surfaces of minerals, then metabolic responses on the surfaces of mineral
grains with membranes encased are the secret of comprehending life's beginnings

The formation of membranes that allowed for the occurrence of a
chemo-osmotic driven metabolism was essential for additional evolution. Thats actually
lipid molecules been present on all Archaean coastal waters. Ends of the long-chained
molecules have hydrophilic and hydrophobic properties. Because of their polarity, lipids
tend to align in parallel to form double layers and then combine to form bigger structures
known as membranes. The early membranes were likely basic and readily disturbed, but
possessed ability to re-merge. Smaller pieces of broken membrane rolled up and fused at
the ends to create vesicles, or protocells, which resembled tiny bubble-like microspheres.
They were mechanically stable and most likely lasted for a long period because of their
modest size. Within the "primitive broth," the protocells contained a variety of inorganic
and organic substances as well as water. Through their membranes, they exchanged
substance, fuel, and waste products from their primitive metabolism, which allowed them
to expand. Over time, the incorporation of proteins into membranes facilitated the selective
transport of molecules, leading to a more targeted cycle of matter and energy. It's possible
that larger protocells were broken up, but because the membranes remerged quickly, the
interior filling was preserved, and two protocells with comparable or identical structures
might have formed. Membranes might have merged as a result of protocell collisions. This
allowed protocells to interact with one another. Protocells are closed structures that exist

independently.

The first known living things on Earth were protocells, also known as primordial cells,
which possessed mechanically coherent structures and the capacity for both reproduction
and nutrition (metabolism). Five distinctive characteristics of organisms have already been
attained at this point in their evolution (i) individuality, (ii) matter and energy turnover;
(iii) internal mobility (iv) splitting and merging as the initial stages of multiplication; and
(v) the formation of a hydraulic system, which occurs whenever a flexible envelope
encloses a fluid-filling. Pressure inside the cells must be greater than pressure outside,

either as a result of osmosis, fibril contraction, or both. Motiloids are hypothetical
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protocells that possess these abilities Their ability to alter shape
makes them a representation of an primordial stage, which originated many lineages of
evolution could have arisen. Since membrane of lipids containing the different molecules
that are embedded represents the location of significant alterations (such as substance
secretion), it is particularly interesting for future evolutionary development. There are three
possibilities for membrane development that stand out: (1) Maintaining a flexible outer
membrane without making any additional changes is the first choice. Certain Archaea have
this body form, which makes them potential prototypes regarding the fictitious ancestor
"motiloids" Secondly technique involves covering the
membrane's surface with specific proteins and maintaining a relatively simple membrane
structure. Eubacteria's murein envelopes can be explained by these kinds of processes. The
third option is to enhance the reactive surface by introverting the membrane.

One could consider this step to be the start of the endoplasmic reticulum. Furthermore,
enveloping the Eucarya cell nucleus later on requires the presence of an internal membrane

system.

At the current surface of the planet Earth, weathering, erosion also transportation on the
oceans, as well as hydrothermal circulation in rock bodies due to a steady supply of magma
underground, all continuously supply nutrients from continents. On planets that are
habitable, life cannot exist anywhere without a constant supply of nutrients. Only three
types of rocks are known to contain nutrients necessary for life: (1) granite; (2) primordial
continents and (3) carbonatite. Following the magma ocean's consolidation, final remaining
liquids contained nutrients like P, K, Ca, Fe, and other elements.4.6-4.5 Ga

Nutrient-rich host rocks had to have had a big influence on how life developed.
Certain types of rocks are the only ones that can provide the necessary nutrients to support
life. Only the last remnants left over after the Earth completely melts contain the highly
concentrated nutrients that are necessary to create and maintain life on the planet. When it
comes to the original continents, they quickly developed at 4.6-4.5 Ga, while the magma
ocean was consolidating. In contrast, the plate tectonics process meant that granite
production was a protracted process on a geological timescale. Granite is formed by

increasing nutrient concentrations through two-step procedures that include basalt melting
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after mantle peridotite partially melts. It took about 4.0 billion years for the continental
crust to reach its current size. Although nutrient-rich rocks exist on the earth, they cannot
reach every location. River transportation along with weathering and erosion is how
nutrients are delivered into the ocean. Since no terrain is exposed on Earth when the water
is substantially thicker than it is now, the oceans would not receive any nutrient supplies.
This condition is comparable to that of every "habitable exoplanet” that has been
discovered to date, since most of them have thick hydrosphere's that can cover 30,000
kilometers (about 18641.14 mi) or more. The situation is comparable to that of Uranus and
Neptune, which have massive oceans with ice covering them on top. Since there is no land
mass, it appears that nutrients cannot be supplied on the surface of the ocean, and probably

not even at its bottom

Table 2.4.1 Earth's existing energy sources on average.

Source Energy
(Calcm-2yr-1) (Jcm-2yr-1)

Entirety radiation from sun 260.000 1.090.000
UV light:
>3000 A 3400 14,000
<2500 A 563 2360
<2000 A 41 170
<1500 A 1.7 7
Electric discharges 42 17.0
The cosmic rays 0.00151 0.0061
Radioactivity (to 0.62-mi deep) 0.8 3.0
Volcanoes 00.13 0.51
Shock waves 1.10° 4.61

The Sun serves as the main source of nutrients. When Sun dies, the surface nutrient delivery

system shuts down, which results in the end of life. Because there is no steady-state nutrient

23
©nDaffodil International University



circulation, the idea of a subterranean microbial community is invalid when taking into
account the nutritional supply's stability in relation to the survival to exist communities. At
mid-oceanic ridges, hotspots, and arc volcanoes, the subsurface microbial community is a

part of the hydrothermal nutrient supply system.

Table 2.4.2 A few advancements and discoveries in science connected to the genesis and
early evolution of earthly existence.

Discovery or advancement References
Concept of chemical and prebiological evolution
Quantitative models of the Earth’s reducing
atmosphere
Prebiotic synthesis of amino acids
Founding of Precambrian micropaleontology
(Gunflint microfossils, 2000 Ma)
Prebiotic synthesis of adenine
Cometary contribution to the primitive Earth
Swaziland microfossils (3400 Ma)
Prebiotic synthesis of pyrimidines
Early biological evolution and the origin of eukaryotes
Racemic mixtures of meteoritic amino acids
Template-directed  polymerization reactions  of
nucleotides
Phylogenies based on ribosomal RNA
Catalytic activity of RNA
Warrawoona microfossils (3500 Ma)

Stereoselective aminoacylation of RNA

Template-directed synthesis of novel nucleic acid-like

structures
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2.5 Life on climate (Climate's effects on life)

Water and energy balances, specifically temperature, are the core topics of climate
modeling. Modeling climate cannot be separated from modeling biogeochemical cycling
because transport and redistribution of heat and water, including convection and radiation
in atmospheres and oceans, rely on numerous chemical factors. Water dominates probably
most valuable significant greenhouse gas due to extremely abundance. Although its exact
origin is still unknown, some believe it taken from a just beginning, warm planet degassing.
However, believe that carbonaceous chondrites, which are meteoric involvement

and this process may still be going on now. Water transport is altered by plants in

many ways.

Water can be drawn up by plants from the upper atmosphere., especially on dry areas,
throughout evaporating at the surface or by releasing condensation kernels. However, most
of the time, they raise the water content of land surfaces by encouraging the formation of
soil in bare areas (chemically, with bacterial assistance) which lowers
the amount of water that runs off into the oceans. Plants significantly decrease soil transport
by common, mild physical forces; their roots either prevent or minimize soil erosion with
a short time frame. Nevertheless, plants accelerate erosion over a longer time period when
combined with extremely rare, powerful, and typically highly temporal physical events that
clear vegetation (such as fires combined with hurricanes or floods). This is because plants
help produce soil in rocky areas. Such "catastrophes™ don't have much of an effect in the
short term because they are uncommon. Perhaps the most significant changes to climate
and geochemistry were brought about by plants when they conquered arid regions in the
middle Devonian. It was accompanied by an enormous release of organic materials and

nutrients on the oceans, those are caused anoxia also a great number of marine extinctions

As a result, plants have a complex impact on the nutrients (nitrate, phosphate, silica, and
carbonates) that the seas get and, consequently, on the part that life plays in the carbon
cycle. Due to the temperature (hot temperatures cause massive evaporation) torpor in

season (Plants are active for a shorter duration of the year near the poles because the
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seasons are more marked there), and minerals in the soil (In order to obtain nutrients, which
are scarce in tropical soils, plants pump) on the tropics, plants release liquid from the
ground into the surrounding atmosphere far more quickly than they do in the temperate

Zones.

In addition to having a significant impact on their immediate surroundings, plants help
other living forms colonize their area, a process known as ecological succession. Plants,
and particularly colorful plants, require other species like fungi and animals for their
surviving and spreading, as is true of most other forms of life. Through effects on the
carbon cycle, their widespread occurrence throughout the Carboniferous Period

significantly impacted the global climate

The second most significant greenhouse gas is carbon dioxide. Its dynamics are linked into
the carbon cycle worldwide, the quantitative understanding which is currently lacking. This
can be partially attributed to the coupling with other cycles. Weathering of silicate rocks
chemically connect cycles of carbon and silica, removing atmospheric carbon dioxide. Wet
deposition process of weathering, creates link between the cycle of water and carbon.
Whenever silica oxide and calcium carbonate washed up by the ocean precipitate and
dissolve deep by plate tectonics on mantle of the earth, they segregate Ca>04Si into COa.

Activity of volcanoes releases CO2 on the sky.

The primary long-term regulator of the climate system, according to geochemists, is this

rock cycle.

In the deep ocean, most of the organic material decomposes. Inorganic carbon on the
euphotic zone reduced to serve as encourages the movement of CO, through atmosphere
on the oceans. This method is significant across time scales of millenia, which correspond
to the deep-water ocean's cycle time. Consequently, it is pertinent to evaluating the
consequences of human-caused atmospheric carbon rise. On very longer time scales, it
becomes less significant. Organic matter can build up quickly enough in nutrient-rich
shallow water to create anaerobic sediments, which undergo incomplete and sluggish
breakdown and fossilization into mineral oil. Freshwater marshes contain large enough

coal reserves to have an impact on the climate globally. Plankton and plant-derived coal
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mostly create oil on the borders of continents, which has a multi-million-year impact on

climate.

The third most significant greenhouse gas is methane, Methanogens contribute to 85% of
all released methane, which is currently produced in anaerobic conditions (sediments, the
guts) along methanogens in syntrophic partnerships along with additional organisms,
occasionally endosymbiotic Currently, termites are used by humans to
destroy enormous amounts of forest, increasing the flux. Large pools of methane hydrates
gather on the sediments of the shoreline marine, in addition to buildup in fossilized gas and
atmospheric particles. A discharge of methane hydrates has the potential to destabilize the
climate system since methane has a molar capacity 25 times more effective than CO: at
capturing infrared radiation Among the main sources of water in the
stratosphere is the oxidation of methane, which interferes with radiation. One element of
the worldwide carbon cycle corresponds to the methane balance, just as carbon dioxide.
The majority of life's activities rely on nutrition, so studying the carbon cycle would
impossible except considering other cycles. Although iron may also be limiting in some

oceanic regions, nitrogen (nitrate, ammonia) is the main limiting nutrient

Following CO2, methane is 2nd significant greenhouse gas, which has a 200 times greater
ability to absorb infrared radiation than carbon dioxide. Because rivers carry the majority
of nutrients from terrestrial habitats into the ocean, coastal zones are very productive
because both systems are coupled. It is evident that changes in sea level and plate tectonics
have influenced this habitat's surface area, influencing temperature and ice development.
These observations highlight the connection between biological cycles and climate.

The cycles of oxygen and carbon are intricately linked. Dioxygen in the atmosphere is
directly related to buried fossil carbon since dioxygen is produced during photosynthesis.
On a molar basis, the latter likely surpasses dioxygen due to Iron and other reduced pools
oxidizing during the primitive stages of Earth's existence. Oz and CO; levels are linked by
photorespiration, both gases bind to rubisco competitively and stimulate the synthesis of
carbohydrates in different directions. Perhaps as a result of rubisco’'s anoxic beginnings,

this dioxygen effect developed accidentally through evolution. At least 75% of the
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dioxygen levels that exist today are necessary for spontaneous fires; oxygen, therefore,
presumably places a limit on the amount of organic matter that may accumulate in

terrestrial habitats and hence regulates the burial of fossilized carbon.

Temperature and, in terrestrial habitats, precipitation and humidity are the primary ways
that climate influences life. Water movement and nutrient supply and drain are typically
directly related. Climate and the movement of living things in the air and water can also be
related. The consequences are in establishing activity rates, abundance, and patterns of

geographical distribution.

Within a species-specific temperature range, the consequences of temperature regulation
on metabolic rates are well-represented by the Arrhenius connection, which roughly
translates into a two to three times the rate of breathing, eating, procreation, development,
etc, for every 10°C rise in body thermal. Most species can transition to a torpor state at the
lower temperature threshold, however when the temperature rises above the upper
boundary, instantaneous death occurs. Many organisms that do not enter a condition of
torpor migrate to avoid harsh seasons; some of these species even wander across entire
continents. Endotherms, such as birds and mammals, are widely recognized for their
amazing migrations; the water balance is closely correlated with their energy budgets. A
significant relationship exists between physical size also ability to endure periods of

famine, which are often correlated with volumetric body length

The fact that plant output rises roughly linearly with annual precipitation highlights how
crucial water availability is in terrestrial habitats. One of the many ways that plants use
water to get nutrients that reach their roots from the soil. That explains reason the saturation
constants for plant nutrient intake include the proportion of shoot and root surface areas.

Through leaking, precipitation also has an impact on nutrient availability.

Regular fires are essential to the survival of extensive savannah and pampa ecosystems. In
order for many plant species to germinate, fire is necessary. Because of the significant local
seasonal variations in temperate and polar regions in relation to global climatic changes

during Earth's evolution, creating straightforward models with realistic goals is challenging
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2.6 Environmental valuation process

For the purposes of this discussion, the word "environmental valuation” has the following
limiting definition, with the main concentrate being monetary worth of the natural
structures that sustain existence, a sophisticated framework of social practices and
instruments for expressing values that represent the market value of non-tradable
environmental phenomena (goods and services), like the water cycle (water), forests
(wood), and local and global climate regulation (breathable air). It is assumed that
untradable environmental phenomena that support life are the objects being assigned

values, and that human society is the subject performing the environmental valuation.

Environmental valuation systems' subsystems are evolving. There is a claim that because
articulated values are positioned twice in environmental valuation systems, coevolution
occurs difference stated standards also techniques of expressing morals. (1) Analytical
mechanism's form acts as a mediator between the expressed values and their form. (2)
Analytical systems, or valuation techniques, develop within the framework of the
environmental valuation knowledge system, which is in turn structured by the units of
measurement employed to express these values. Consequently, (3) our expressions
regarding the financial value among all environmental issues (values) are growing together

the analytical techniques employed to describe environmental values (valuation)

This special issue focuses on dynamic processes studied in both social and physical fields
of study, and this essay incorporates both perspectives. Any conversation about economical
sustainability growth obeys mentioning includes inhumane and humane organizations, as
well as how they interact, regardless of which forms of economic development are
sustainable or not. " Discovering a way to promote a constructive co-evolution of social
and ecosystem " was the focus of this conceptual framework for the theory of coevolution

of the individual and the ecosystem

Pay attention to the scientific hypothesis which human misconceptions about the " mutual
evolution of the ecosystem and humans " Perhaps major detrimental evolutionary effects
in addition to Norgaard's theoretical framework. Suggests that we may think of social and
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ecological coevolution exactly as a structure made up of five component sub-components,
technology, analyzing, organization, values, and organic goods. Every sub-component

interconnected with other sub-components

Concerned with the co-evolution that occurs inside the knowledge-resources technology
subsystem. Their main focus encompasses the co-evolution of humans and the
environment.

On the other hand, the main focus here is on dynamics of mutual evolution inside the
human being's manner, which occur among ecological principles and ways of expression
of ecological principles, inside values- analyzing organization sub-components. 'Memetic'
reproduction, as defined by Dawkins (1976), is analogous to the dynamics, which involves
various social activities such as mimicry and coercion to propagate an adaptation

throughout a population

To express a value, first explain the object being valued. The level of coherence among (1)
attributes of the item being valued (2) method of valuing used determines The caliber of
an articulate analysis (inadequate, sufficient, organic resources, etc.). Little consistency
results in poor quality articulated values. The evaluating method's capability to explain
complicated existence dynamic system determines quality of the values stated when
biological systems are the items being valued. To further examine this issue, we may
separate three key phenomena that are crucial to comprehending environmental valuation
systems: (1) the items being valued, (2) the expressed values, (3) the procedures used to
articulate values. Here, all three of these categories of items are seen as intricately
connected, complex living systems. However, the progressive connection between
techniques of expressing values and declared parameters will be the main topic of debate
in the ensuing co-evolution conversation. Both systems are assumed to be dynamic,

changing concurrently and reciprocally.

The foundation describes "A combination of interacting components™ is the definition of a
system. Regarding to establish what is intended to be understood through this the term "
complicated existence system." Here, complexity is used to characterize how complex

systems behave. The incapacity to easily "add-up"” or combine small-scale behavior to get
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outcomes at higher levels characteristic of complex systems, which are defined as follows:
(i) strong (typically not straight) offers between the parts, (2) intricate cycles of feedback
which make it difficult to distinguish cause from effect, (3) notable discontinuities,

thresholds, limits, and space and time delays

Untradable environmental phenomena that support life and complex living systems can
both be seen as unique examples of complex systems Additionally, these
systems "need energy flowing through the structure continuously, which allows a living
system to eliminate all of the entropy it is unable to produce while the system is

functioning. " and prevent decay (maintain order)

Under the theoretical framework that follows, "The concurrent emergence of
characteristics in multiple populations, creatures, or other groups which collaborate so
strongly that each is a significant selection impact on the other" is the definition of co-
evolution.” It shares many of the same components and relationships as evolution. It's also

assumed that evolutionary processes are complicated systems or complex systems

The co-evolutionary processes that follow can be viewed as one facet of the dynamics of
an environment valuation-related intricate ecosystem that connected to a variety of
additional intricate biological networks. The connections among a few of these networks
demonstrate distinctive behaviors that are determined but cannot be reduced compared to
those of function, co-dynamic, complex, and evolving mechanisms. When multiple
intricate ecosystems that are also dynamic, coupled on one another an exciting manner,
their dynamics can be seen. However, the structures' point of co-dynamic interaction has
to have a direct impact on evolutionary processes for such interactions to be considered co-
evolutionary elements which compose into each system (see Figure 07)
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A System

A Complex System

Focus of Evolution

Locus of Coevolution

Fig.2.6.1 Two co-evolving systems. (Farrell, 2007)

This analysis suggests that systems of articulated values and techniques for articulating
environmental values are related in a co-evolutionary manner. The insight gained from this
method will be applied to further the ongoing debates over the most effective ways to
quantify the economic value of intangible, non-tradable natural phenomena that support
life. Due to the fact that there are currently no value articulation techniques that can reliably
capture the full range of financial advantages and disadvantages connected to this event
(Kapp, 1970). Everyone essentially agrees that the currently financial approaches to
environmental rating are insufficient. However, if we consider environmental assessment
as a constantly intricate mechanism where morals and techniques for expressing them are
changing together, we can understand our continued reliance on inadequate techniques as
a characteristic that emerges which result hidden within the dynamic framework of the
structures we currently use (Beer, 1970). Which without deliberate action to alter the

fundamental framework of these systems, will inevitably arise.
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Chapter-3
METHODOLOGY

3.1 General

Engineering has existed from the beginning of humanity. In terms, Civil engineering which
multidisciplinary subject. That's interact with transportation engineering, water resources
engineering, and structural engineering, geotechnical engineering and environmental

engineering.

Structural engineering is the field of engineering that deals with all artificial structural
analysis and design. The efficient movement of people and goods is the focus of
transportation engineering and safely, in a way that promotes community growth. The
collection and overall handling of water, an essential resource, is the focus of water
resources engineering. As an academic patience, it includes aspects of resource
administration, sustainability, weather prediction, the field of hydrology and ecological
science. When it comes to sustaining civil engineering systems, the examination of rock
and soil is known as geotechnical engineering. Applying information from the domains of
hydraulics, mechanics, materials science, and earth sciences allows retaining walls,
foundations, and further constructions in order designed securely and affordably.
Environmental engineering includes cleanup of contaminated locations following waste
disposal or unintentional contamination, as well as treatment of air and water as well as the
handling of thermal processing, biological, or hazardous materials. Pollution of the air,
waste materials treatment, recycling, handling hazardous waste, water filtration,
wastewater treatment, and contaminant transportation are covered by environmental
engineering. Additionally, environmental engineers gather data regarding the effects of

suggested activities on the environment.

The integration of those multi-disciplinary subjects enables us to be skilled observers.
Therefore, we reviewed several paper based on evolution and the early earth then making
the connection between evolution and its effects on the Earth environment by applying

these observational skills.

33
©nDaffodil International University



3.2 Flow Diagram

For connecting evolution and environmental impact, several of research papers and
dissertation reviewed then we following that subsequently

Molecular

l

Organism

l

Ecosystem

!

Evolution

Fig.3.2.1 Work Flow Diagram

3.3 Molecular

At initial stages, we assumed molecules, which are made up of atoms bound together, are
the smallest units of matter which exhibit unique chemical properties They are

essential building blocks in the hierarchy of living beings, generating larger structures like
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organelles and cells While human senses cannot directly examine

individual molecules, recognized physical laws can be used to anticipate their behavior.

Examples

« Carbon: A vital component of organic molecules that serves as one of life's
building blocks.

e Hydrogen: Another component that is necessary for both water and organic
substances

« Oxygen: Essential to creation of atmosphere and water.

« Nitrogen: Among the building components of amino acids and proteins.

e Phosphorus: Phosphorus present in the genetic material of life, DNA and RNA

e Sulfur: Found in a lot of amino acids

3.4 Organism

Organisms are living things made up of one or more cells which demonstrate vital
characteristics of life These consist of development,
reproduction, utilization of energy, and the combination to stimuli. In unicellular creatures,
every living activity is carried out by a single cell, whereas in multicellular species,
specialized cells create tissues and organs Even single-celled creatures,
such as bacteria and ciliates, exhibit neuron-like behavior, responding to external stimuli

through complex chemical pathways

Examples: Bacteria, plants.

3.5 Ecosystem

Ecosystems are complex, dynamically interacting systems that include both living
organisms and their non-living environment. Ecology studies the relationships between
animals and their environments, and these systems are fundamental to that study.
Numerous topics, such as biodiversity, distribution, biomass, and population dynamics of
species, are the subject of ecological research. Research is also done on the relationships
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that exist between and within species, both competitive and cooperative
Both biotic interactions between organisms and their interactions with abiotic elements of

their surroundings are studied in this field

Examples: Forests, oceans, deserts.

3.6 Evolution

The process of gradually altering a population's genetic composition over time, evolution
is the process by which new species arise. Transfer of genes, mutation, genetic drift, and
natural selection its main forces. Evolutionary path that a species takes is greatly influenced
by ecosystems.

Cellular Origin, Life in Extreme Habitats and Astrobiology by author Joseph Seckbach,
Astrobiology Math by National Aeronautics and Space Administration, Astrobiology: An
Introduction by author Alan Longstaff. For this kind of perspective, we draw attention to
those books.
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Chapter-4
DISCUSSION

4.1 General

There is proof that there is extraterrestrial life. However, it is evident that existence is the
product of a protracted process of evolution rather than a miracle or the conclusion of a
random event, regardless of the many uncertainties surrounding our understanding the
mechanisms which resulted in the creation of biological networks on Earth. The substance
of carbon and the elements nitrogen, oxygen, along with other organic component
are cosmic abundances raise questions about whether this process can
occur anywhere else in the cosmos. There is no doubt that several of them conditions for
existence are fulfilled outside within our cosmos by the presence of organic substances
from space then process of star, regarding creation of planets

Plate tectonics appears to be dominant in the overlong transfer of water and energy,
consequently climate. This holds true for both rainfall patterns and ocean circulation
patterns influenced through mountains. Given the connection between rainfall and nutrient
cycling and weathering, it would seem reasonable to argue that plate tectonics also controls
the evolution of life over the long period. A deeper knowledge of ecosystem functioning is

necessary to comprehend the role of life.

4.2 Discussion

Bangladesh has one of the lowest percentages of forest cover and the greatest rates of
deforestation worldwide, indicating that the country's deforestation has reached alarming
levels. Above all, we recognize the importance of plants, but is the way we handle them

enough?

Bangladesh's economy is expanding at one of the quickest rates in the world, mostly due
to its textile sector. In the textile-related industries, a significant volume of water used also

contaminated throughout the raw material processing and final product manufacturing. The
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annually water footprint of the textile sector was determined to be 1.8 billion m3. The lifted
water footprint and water contamination levels in the area have the potential to reduce the

groundwater table and seriously harm the local population's health

As of right now, we can sense the requirements for certain aspects of the co-evolutionary

approach to environmental value.

Because of photosynthesis, the planet and everything that exists on it has evolved,
converting soler light into energy. The earliest forms since photosynthesis first appeared at
the beginning of Earth's history, the majority of photosynthetic life was probably
anoxygenic. The development of oxygenic photosynthesis and atmospheric oxygen
drastically altered the biochemical and metabolic underpinnings of existence. O levels
emergence some 2.4x10° years ago. As a result of this shift, new biosynthetic pathways for
photosynthesis-related substrates as well as alterations to pigments, electron carriers, and
both traditional and unconventional photosynthetic carbon fixation techniques. Over
billions of years, photosynthesis, an essential mechanism for existence on Earth, has
undergone substantial evolution. Utilizing a single photosystem and without generating

oxygen, the initial types of photosynthesis were anoxygenic

Oxygenic photosynthesis—which generates oxygen using two photosystems—emerged
later in cyanobacteria, maybe 3.7x10° years before. With chloroplasts originating from a
single absorption of a cyanobacterium, endosymbiotic processes were essential in the
transmission of photosynthesis to eukaryotes This revelation had a
significant effect on Earth's atmosphere also biogeochemical cycles, opening the door for
the emergence of complex living forms Comprehending the
evolutionary history of this process offers valuable insights into its inefficiencies and areas

for potential enhancement

Strong biotic activity can be indicated by a geochemical composition that is far from
equilibrium, as demonstrated by photosynthetic life, which produces more than 200
Terawatt through photochemistry. Given that human activity currently consumes around

50 Terawatts of free energy per year through industrial processes and human-appropriated
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net primary productivity, this amount accounts for a sizeable portion of the planet's free

energy budget

Water represents by quite important also significant greenhouse gas due to abundance. Its
exact antiquity remains unknown. There are various ways that plants alter water transport.
In general, plants pump soil water into the atmosphere and, by encouraging the
development of soil in barren areas, raise the hydraulic capacity of ecosystems on earth,
thereby reducing water runoff to the oceans, even though they may draw hazy water out of
the air, especially in dry environments This was made ruthlessly obvious
by the floods that devastated Bangladesh when the Himalayan forests were removed from
India. Plants significantly reduce erosion on a short time scale because their roots inhibit

or lessen the movement of soil caused by ordinary, mild physical forces

We intend widespread to reach an agreement as well as more accurate estimations of the
O requirements of many different animals over various phases of their existences. O
determines during non-bilaterian fertilization and cycle of existence summary. Assuming
the base on papers review, environment was favorable for metazoan evolutionary
innovations. Environmental elements (O, °C, and H>S levels) might have terminated the
existence of steady ecosystems of metazoans in other reconstructions, and intricate
multicellular creatures perhaps they only emerged a short time following the start of

circumstances that would have allowed them to survive and grow.

39
©nDaffodil International University



Illustrates of
evolution

[/ Mlustratesof -

. - W [ Test validity of
. environmental | :
\ ok / . hypothesis
/ / “".‘ \ /
N | Compareresultsto | . 4
~_ | geological i ~—
\ observation
\\\ /{/
N //

‘ Geological Earth System

( | ‘. models with
.\ observations \ geological data |
y )

\ / . /

Achieving completeness in solving all the questions is impossible, but the exercise's partial

conclusions will be beneficial for several, more limited applications of the theory.

Understanding whether oxygen contributed proximally to emergence of eukaryotic
(encompassing the beginnings and expansions of animals) offers among the greatest ways
to address the reason behind biological diversity (on multitrophic-level ecosystems and
metazoans are central components) formed at the particular time that it did. Rebuilding the
processes that formed Earth's existence that among the major approaches to investigate the
likelihood that complexity is common throughout the universe, as we are aware of a single
planet where life exists or first appeared. If the evolution of sophisticated multicellularity
at that creature level took billions of ages, then Proterozoic Earth system ended with the
advent of these biological advances, then specifically, what determines the evolutionary
appearance of innovative plans for the internal structure! (Peterson & Muller 2013).
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For the purposes of this discussion, the term “environmental valuation™ is given the
following limited definition, with the main concentrate being The monetary worth of
ecological structures that sustain existence, A complex structure of social practices and
instruments for expressing morals that represent the financial value of non-traded
ecological phenomena (resources and substances), like the water cycle (water), forests
(plant), and local and global climate regulation (breathable air). Environmental phenomena
that support life and are not negotiable are considered to be the objects of environmental
valuation, with human society acting as the subject conducting the valuation. Here,
environmental value articulating institutions are seen as developing sub-systems within
environmental valuation systems, surrounding the analytical and descriptive domains

It's suggested that because articulated values are positioned twice in
environmental valuation systems, coevolution occurs connecting techniques of value
expressing and expressed morals. On context of environmental assessment, (1) The
structure of the analytical framework utilized to express values mediates their form, (2)
The knowledge system is structured in part by the measures of measurement that are
employed to express these norms that supports the evolution mechanisms on analyzing (3)
The instruments of analysis that are utilized to express environmental standards coevolve

employing expressions Regarding the financial value of such ecological phenomena.
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Chapter-5
CONCLUSION AND RECOMMENDATION

5.1 General

It's true that evolution can be opportunistic, and selection can act quickly in response to
novel chances. Rapid responses are often influenced by population's genetic diversity.
Opportunistic evolution was a significant conceptual attribute of creators of the
contemporary synthesis It is currently known that, with regard to
data on sulfur and carbon isotopes from carbonates, (i) regional diagenetic and
oceanography influences have a significant influence through resultant signals (ii) Isotopic
information won't be easily interpreted in a structure for mass equilibrium connecting

interment of minimized and oxidative species

Modern findings indicate that animals require oxygen, implying that Earth's oxygenation
played a crucial role in their evolution. In other words, mammals could not have originated
on Earth until after the cyanobacteria and aerobic respiration emerged. However, animals
could not have developed until genetic and there was growth capacity, which doesn't seem
to be inherent occurred until approximately 1x10° years before. Since oxygenic
photosynthesis evolved over a period of time estimated to be >3.0 Ga, there may have been
a significant lag between when circumstances suitable for animal existence existed and
when they did. Animals’ which delayed emergence might be described regarding tampering
and ecological instability instead of any kind of environmental domination.

5.2 Conclusion

Over billions of years, the intricate and dynamic interaction between life and climate on
Earth has changed, profoundly impacting both biological evolution and Earth's climate
systems. Life has continuously shaped and been shaped by changing climatic conditions,
beginning with the earliest microscopic life at 3.85 billion years ago and progressing to
complex multicellular organisms. Significantly, the Great Oxidation Event, which
drastically changed the chemistry of the atmosphere and opened the door for a range of
species, was started by photosynthetic creatures like cyanobacteria about 2.4x10° years
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before. That reciprocal link is crucial not just for comprehending the origins of existence,
but also for tackling today's climatic challenges. A multitude of systems govern the
interplay between life and climate, including the carbon cycle, which governs global
temperatures and determines climate patterns. Human activities, especially since the
Industrial Revolution, have interrupted this natural cycle by emitting large volumes of
greenhouse gases, resulting in rapid climate change. According to current projections,
global temperatures have risen by around 1°C,over before industrialization levels, if the
present patterns remain, rises to 3.0-4.0°C are predicted by the 21century's end. This
anthropogenic effect has caused serious biodiversity issues, as many species struggle to
adapt to the fast changing environment. Future implications include shifting species
distributions, higher extinction rates, and challenges to food security. Conservation efforts
that improve evolutionary resilience should be prioritized. Effective solutions to climate
change must take into account these intricate relationships, as shown by the continuing
discussion surrounding climate action. This conversation highlights the significance of
understanding the profound links that exist between biological systems and their climatic

settings.

Exosomatic evolution refers to the swift advancement of "artificial” supplements to our
natural receptor-effector network, rather than the gradual generational adaptation of
biological processes and physical framework through natural selection. On environmental
valuation framework, a unique kind of cyclic coevolution occurs distinguishing techniques
of worth expressing and expressed morals. Coevolutionary method offers fresh
perspectives on two topics (i) emergence of ecological preferences (ii) issue of
commensurability in worth. It is concluded that this technique shows these methods of
environmental assessment based on monetary units are ineffective in achieving their stated

goal of " Considering the monetary worth of unpriced natural products and services.”

5.3 Recommendations

Fossil and molecular records indicate a consistent timescale for the emergence of existence
on Earth However, a growing body of excellent quality
geochronology, stratigraphic purposes, geochemical, as well as fossil information has

demonstrated the emergence of creatures found in the geological record it was a longer
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process. And the advent of more endearing Ediacara biota members among a variety of
tubular relics in the most recent Ediacaran On the other hand, if
animals were excluded from the environment for the majority from Proterozoic, that raises
manner in which does the Earth structure function managed to evolve away from this
relatively hostile condition to enable eventually support emergence and mammal and other
complex diversity of multicellular life. Won't assess the chance that equally complicated
existence may arise somewhere in the cosmos throughout the time as we don't know either
internal or external factors ultimately controlled the evolution of animal traits including

multicellularity in Earth's prehistory.

The "existence versus environment" debate can be advanced with a few specific

investigation goals.
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