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ABSTRACT

Ancient cultures regarded animal studies as a lux. Drs Avicenna and Averroes improved our grasp of human physiology,
which frequently had zoological implications. Zoological biologists have benefited from linkages with other fields like as
chemistry, physics, and data science. Behavioural Ecology is a branch of ecology that integrates zoology and animal
behaviour. Physical anthropology tries to answer when anatomically modern humans diverged from the closest monkey
relatives. Bionics create artificial systems inspired by nature, such as robotics, prosthetics, and space travel.
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INTRODUCTION

It is a newer academic field than botany and many other biological disciplines. Ancient cultures regarded animal studies as a lux.
The human lifecycle, animal husbandry (gestation and reproduction), and lifestyle (nutrition, environmental demands, disease
transmission) were all examined (meat, dairy, plant pollination, guard dogs, pets). Early zoology is early agriculture. But it was
also at this time that zoology was founded. Aristotle's many interests produced an interest in animal existence that went beyond
utilitarian considerations. While he is most renowned for his contributions to botany, he also had an interest in zoology. It was a
fascinating journey into the world of genetics and metabolism. Development intrigued him both practically and conceptually. It
comprised classification and dissection, nature, features, and environments (3). This early polymath dabbled with biology. His
expertise in zoology increased animal sciences, enabling surplus agriculture to develop. Leiden's work influenced zoology for
millennia, almost up to Darwin's idea with Teleology became Natural Theology with Christianity, but the basic idea of existence
persisted (4).

These are major works in the Middle East and Far East. The importance of their work in zoology is evident, even if the general
public is unaware of their identities. Most were physicians, but animal physiology was a big part of their job. Ancient Chinese
philosopher Zhuangzi said that organisms adapted to changes in the environment and wandered spontaneously.

EUROPE AND THE MIDDLE EAST

Post-Roman Western Europe had little scientific understanding until the late Middle Ages. Before the Enlightenment, the majority
of Classical knowledge impacted academics. That doesn't mean there wasn't work to be done. Because of trade and involvement
with Byzantium, information was preserved and translated into Arabic and Greek.

During the Islamic Golden Age, Middle Eastern academics progressed. Because of the fall of Byzantium, many easterners fled to
Western Europe. On often attributes the Renaissance and Enlightenment to this occurrence. Early in the 8th century, Al-Jahiz (6)
offered another evolutionary theory concept. Drs. Avicenna and Averroes improved our grasp of physiology. They were always
striving to comprehend human physiology, which frequently had zoological implications. Their discoveries affected zoology (7).

Medieval zoology had made little progress. In the late Middle Ages, thinkers like Hildegard of Bingen (8) and Albertus Magnus
argued that science and faith were not mutually exclusive (9). An important European thinker was Magnus. - Thomas Aquinas, a
great Classical Theologian and early scientist.
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Europe changed a lot throughout the Renaissance. As nation states arose, "Christendom” fell. It also ushered in science. Many
early sciences, including early archaeology, concentrated on gathering strange artefacts. The import of exotic animals (and plants)
from far-flung locations like the Americas inevitably led to scientific investigation and discussion on their ties with more familiar
Old World species. Reports were replaced by objects, and anecdotes by real-life instances. Increasing empiricism in taxonomy and
anatomy, both in animals and humans. As a result, artists like Leonardo Da Vinci (10) and Albrecht Direr (11) concentrated on
mechanics and the human body.

Before Darwin, the microscope was the most significant biological achievement. When Antony van Leeuwenhoek improved the
quality of the early microscope (12), he discovered components that were invisible to the human eye. To learn more about the cell,
bacteria, spermatozoa, and eventually viruses, early microscopists were mostly captivated with insects (entomology). The actual
nature of petrified extinct animals was another early Enlightenment problem. However, additional evidence from throughout the
globe pushed the issue.A rare combination of biology and geology, palaeontology spans both and provides evidence in a wide
range of fields.

HOW IS ZOOLOGY TODAY?

The old guard (religionists and scientists who considered the evidence for Darwinian evolution was inadequate at the time) and
the Darwinists eager to build on the work (16, p1). But the struggle would soon be over, at least in the intellectual sphere. Some
researchers began establishing new approaches and specialties in subjects like genetics and human anatomy. Biochemistry,
botany, and zoology affected human health. Relationships are fundamental to twentieth-century zoology. Experimentation
replaced natural history and essentialism (function and form) as a profession in the early twentieth century. Progress in zoology
and botany aided the implementation of intensive farming in the following decades. For animal and human health, microbiology
and embryology). were major scientific topics (16, p2). It was Gregor Mendel who invented the gene (17).

In the twenty-first century, no field exists in isolation, and the interconnectedness of all fields cannot be overstated. For example,
zoology and ecology were linked in the early twentieth century (16, p6), but environmental concerns grew throughout the century.
Rachel Carson's book Silent Spring studied the consequences of human actions on animals and plants, influencing modern
environmentalists. Moreover, zoological biologists have benefited from (and contributed to) genetic research. However, zoology
has developed linkages with other fields like as chemistry, physics, and data science (16, p7).

SUBFIELDS OF ZOOLOGY
Earth has roughly 2 million animal species, with an unknown number still to be discovered. No zoologist can hope to know them
all, hence zoology must be divided into the main subdisciplines mentioned below.

ANIMAL PHYSIOLOGY

The study of an animal's cells, organs, and tissues. (18). As with humans, animal physiologists study a wide variety of animals.
The course will cover disease pathology, diet, nutrition, metabolism, reproduction , histology, and endocrine functioning. Non-
sexual reproduction in animals, asexual reproduction is also of importance. Physiologists may work in conservation and ecology,
genetics, veterinary medicine, disease prevention, and treatment, among other fields.

ANIMAL SCIENCE

Zoos, animal parks, confinement, and conservation are all examples of this discipline of biology (19). Farm and ranch animal
health, food chain components, animal production, management, and selection. Pet ownership, working animals (assistance dogs,
military and police dogs), and therapeutic animals (pet therapy). Aside from monoculture advice, animal scientists may help
maintain soil by keeping it aerated and fertile.

ANIMAL TAXONOMY

How do we classify animals? The platypus, for example, is a mammal that reproduces by laying eggs. (mammalian only)?
Humans have a strong urge to clean up their stuff into little compartments. Although cumbersome, categorisation simplifies
research and assists in the discovery of new species. Categorization helps in several tasks as the tree grows. That's why taxonomy
is distinct (20). It also helps in the search for common ancestors among phyla, classes, and orders. Anthrozoology studies animal-
human connections by combining ethnobiology and zoology. It includes anthropology, archaeology, animal health and wellbeing
(physical, mental, and veterinary science) (21). They're looking for qualitative data on connections and interactions, as well as the
repercussions of those links over time. Consider how ancient dogs tamed themselves and the modern human-canine symbiotic
relationship. They'll also look at past archaeology and anthropology collaborations, such animal depictions and partnerships.
Arachnology is the study of spiders (22). This group includes spiders, daddy longlegs, fleas, ticks, mites, harvestmen, and
scorpions. This vast class has hundreds of species. An arachnologist studies arachnids like any other animal species based on
class. The researchers are usually specialists (in spiders), but may sometimes be generalists. The spider has a long and illustrious
history, dating back about 420 million years. Archaeology and zoology combine to explore past human-animal interactions via
material remains (23). This covers how people hunted, used bones, horn, ivory, fur, and leather, and even what they ate. Did they
mean anything? When, how, and why did animal husbandry begin?

An archaeozoologist will try to answer these. It is less concerned with present human-animal connections than anthrozoology. For

example, animals migrate into a new location when the ecological equilibrium shifts. Removing ancient woods for farming alters
bird and insect species.
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Behavioral Ecology is a branch of ecology that integrates zoology and animal behaviour to study the impact of ecological and
environmental variables on animal behaviour (24). It's a subset of ethology (see below). The ability to adapt and the evolutionary
advantages of necessary characteristics are both key to evolutionary theory. But natural selection encompasses adaptive and
nonadaptive traits. The environment and an individual's traits decide who reproduces and passes on their genetic code.

BIOLOGY ANTHROPOLOGY

Biological anthropology studies both modern humans and their primate cousins worldwide, as well as their common ancestors. It's
the only zoological branch that investigates human biology, anatomy, and physiology in relation to animals. Physical
anthropology is a word used sometimes (25). It tries to answer when anatomically modern humans diverged from the closest
monkey relatives (and backwards), as well as modern human genetic diversity. For example, why did the Epicanthic Fold (26) and
skin colour evolve? (found in Asians and Native Americans but not other races.) But it also seeks physical features that may have
helped create language.

BIONICS

The origins of this technology are zoological. Animal movement, mechanics, and motor processes. Design idea in technology.
Experts in bionics create artificial systems inspired by nature (27).Examples include robotics, prosthetics, and even space travel.
Unlike bioengineering, it builds artificial systems based on observable mechanics, not biological things (like cow husbandry).
Robotics may be the next big thing, especially with current online Al breakthroughs. Pattern recognition, a basic biological
predisposition, may drive future bionics and artificial intelligence. Whales, dolphins, and porpoises are all members of the
cetacean family. They are marine creatures with lungs, and there are roughly 80 kinds. Cetologists study the group's evolution,
diet, and interactions. Since Aristotle noticed their requirement for oxygen while living in water, they have puzzled mankind. In
common with other creatures, cetaceans have returned from the sea (28).

For example, in whales and other cetaceans, atavistic traits (such hind legs) are signs of shared descent, ancestry, and divergence
(29). From the lowest and most primordial forms of animal life to anatomically current humans, comparative anatomy may be
applied in zoology. Using techniques and approaches such as genetics, comparative anatomists may determine whether two
species have a recent common ancestor or formed independently.

EMBRYOLOGY

An embryo develops after conception in all sexually reproducing animals (30). The term "embryo" derives from the Greek word
"unborn" and refers to the study of animal development from conception through birth. Embryology has several applications and
techniques. It might be a medical science (searching for abnormalities and disorders) or a prenatal development research (seeking
for common ancestors). In the first trimester, most mammalian foetuses look same.

ENTOMOLOGY
Except for arachnids, which are not insects, entomology studies all insect species (spiders, fleas, mites and ticks). Insects are the
most populous animal group, and they predate dinosaurs by 400 million years. Due of its size, entomology is subdivided into:

* Coleopterology: The study of beetles. Flies include gnats, houseflies, and mosquitos. For more information about hemipterology.
* [sopterology: study of all termite species.

* Lepidopterology is the study of moths.

* Myrmecology is ant research.

* Orthoptery includes locusts, crickets, and grasshoppers.

ETHOLOGY

Ethology is the scientific study of behaviour. Zoologists study both human and animal behaviour. They're more interested in a
species' collective behaviour than an individual's (such as variations in fight-or-flight). Some examples of this include social
structure, handling of bad actors and animosity between groups or species. Predator-scavenger dynamics, adaptation, and
symbiotic linkages (31). How do these traits affect survival and resource competition?

CLIMATE CHANGES

Conservation difficulties affecting animals are often caused by human-induced climate change. A rise in severe weather events
such as floods and droughts may be caused by climate change. Ecological change modifies a terrain's zoological character.
Mosquitoes have already been found in subtropical areas where they haven't been seen in thousands. It may spread malaria and
other diseases.

DIVERSITY GRADIENT

One of the most challenging issues for zoogeographers is to explain how and why species diversity grows towards the equator.
Until the pole, animal and plant biodiversity declines as you go north or south. Landscapes do not become barren, but variety does
(49). Several studies have been published on it for decades. Big data analytics may help botanists and zoologists solve this
mystery.

OPEN EVOLUTIONARY PROBLEMS

Now the great evolutionary mysteries. Another is a zoological puzzle that applies to plants, fungi, and mammals. The Cambrian
Explosion produced a high number of species, thus the name (70-80 million years). The majority of life was single-celled and
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rudimentary at this period. It's unclear how it occurred, and if the pre-Cambrian proto-lifeforms were animals. Sea sponges were
the earliest creatures, according to new studies (50).

There is no satisfactory explanation for why and how flying evolved (51). Modern flying squirrels and Petaurus have a similar
wing. Birds, bats, and even insects lack typical fossils, but glide or float rather than fly.

Sexual reproduction seems to have evolved some 1.2 billion years ago, 600 million years before the Cambrian Explosion and even
before plants. Sexual reproduction is currently found in almost every species, but its origins and evolution remain unknown.

CONCLUSION

Ancient cultures regarded animal studies as a lux. The human lifecycle, animal husbandry (gestation and reproduction), and
lifestyle (nutrition, environmental demands, disease transmission) were all examined. Drs. Avicenna and Averroes improved our
grasp of human physiology, which frequently had zoological implications. Palaeontology is a rare combination of biology and

geology.

It provides evidence in a wide range of fields including ecology and environmental forcings. Until 1859, zoology concentrated on
animal physiology, taxonomy, and natural history (diversity and spread - related to taxonomy). No zoologist can hope to know all
the animal species, hence zoology must be divided into subdisciplines. Zoological biologists have benefited from (and contributed
to) genetic research, but also from linkages with other fields like as chemistry, physics, and data science. Rachel Carson studied
the consequences of human actions on animals and plants.

An arachnologist studies spiders, daddy longlegs, fleas, ticks, mites, harvestmen, and scorpions. Archaeology and zoology explore
past human-animal interactions via material remains. Behavioural Ecology is a branch of ecology that integrates zoology and
animal behaviour to study the impact of environmental variables on animal behaviour. Biological anthropology studies modern
humans and their primate cousins worldwide, as well as their common ancestors. Physical anthropology tries to answer when
anatomically modern humans diverged from the closest monkey relatives.

Bionics create artificial systems inspired by nature, such as robotics, prosthetics, and space travel. Zoologists study both human
and animal behaviour. One of the most challenging issues for zoogeographers is to explain why species diversity declines towards
the equator. Ecological change modifies a terrain's zoological character. Big data analytics may help botanists and zoologists solve
this mystery.
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