The Global Environment
The issues surrounding marine pollution and environmental
Management in the shipping industry are complex and varied. They

are best understood by first establishing a working grasp of marine

systems and their relationship with the global environment.

The earth’s physical systems

Studying the biosphere

Environmental science and sustainability.
The atmosphere,

Hydrosphere,

Lithosphere,

Biosphere

To better understand the processes that occur on the planet, scientists

Sub     divide the earth’s surface into three interacting systems known as

the atmosphere, hydrosphere, and lithosphere. These are the 
gaseous, liquid, and solid portions, respectively of our world.

These systems developed and reacted some 3,700 billion years ago to

give rise to the first life. This simple early life has since expanded

into the complex web of self-replicating, constantly evolving

organisms that form the biosphere.
The biosphere is the collective term for all of the life on earth, usually regarded as an interdependent system.

The lithosphere

The lithosphere is commonly referred to as material. These plates “float”
on the top of the earth’s semi-molten mantle,pushed around independently by
slow-moving convection currents in the the earth’s crust. It consists of huge juxtaposed plates of crustal mantle. Although the crust is broken up into many plates, thelargest six cover most of the globe.(North America, South America, Europe, Asia, Africa and Australia).
The study of these plates and their interactions is referred to as plate

tectonics.
Some plates carry only ocean floor. These are mostly

Composed of heavy, dark, basaltic rock. Other plates carry both

ocean floor and continental masses. Because the continental masses

are composed of lighter, granitic rock, they ride higher on the

mantle, much like icebergs in the ocean.The boundaries between
1 A convection current is the combination of upward movement of hot, lighter material
(gas or liquid) through colder, denser material and vice versa downward. The earth’s mantle
is the region in the earth’s interior between the nickel-iron core and the outer crust.
plates are referred to as plate boundaries. These boundaries are the

site of many interesting phenomena where plates split apart, collide

with each other, and slide under (subduct) and past each other. In

doing so they build mountains, mix materials, and shake the earth.

The atmosphere

The earth’s atmosphere is composed primarily of gases but also

contains liquid and solid components such as water droplets and

particulates. The atmosphere is linked to the lithosphere and hydrosphere
through giant global reactions and cycles.
The hydrologic cycle governs the global cycling of water. Carbon,
nitrogen, and other elements important to life are transformed through
processes calledbiogeochemical cycles. These cycles serve to renew,
balance, and buffer the earth’s environment, while moving water and
elements through various states in the earth’s physical and biological
systems. Meteorological activity fuelled by solar energy provides a force
thathelps drive the earth’s cycles and create diverse climates around the

globe.

The hydrosphere

The hydrosphere is the watery portion of the earth. About 94% of

T  he earth’s water is found in the oceans. This water is constantly

cycled through the atmosphere, rained onto the continents,

incorpo  rated into life, locked into reservoirs, ice caps, and lakes,

incorporated in streams and rivers, and ultimately returned to the sea.
The earth’s oceans provide a complex and varied environment. They

are fuelled by energy from the sun, mixed by a myriad of currents,

and nourished by the upwelling of nutrient-rich bottom waters to

surface regions. They are inhabited by diverse life-forms that all

exert pressures on marine resources and are in turn exploited. One of

these life-forms is man.
The biosphere

The environment in which a particular organism lives is referred to

as its habitat. Some habitats are quite stable while others change

constantly and even radically over time. Some habitats are friendlier

to l ife than others.

The biosphere is most diverse and productive in areas where the

atmosphere, lithosphere, and hydrosphere meet. Here is where the
sun can readily provide short-wave radiation that is absorbed by

photosynthetic organisms to build biomass. Here is where the earth

provides mud for marshland, banks for rivers, and substrate for

undersea life. These are the areas that are most important to life. They are
also places where human activities are most intense. 
1 Photosynthesis is the process by which plants use light to convert water and
carbon dioxide into sugar.

2 Biomass is the living matter of a given habitat. It is expressed as the weight of
living matter per unit area of habitat; or as a weight or volume of living matter per
unit volume of habitat.
3.Biodegradable means capable of being decomposed (broken down ) by
 living matter, in particular by bacteria.
Studying the biosphere

The science developed to explain the complex interactions
of life-forms with their environment is called ecology. Ecologists
describe the biosphere using a tiered system of organization.

Populations of organisms co-inhabiting an area are called

communities. Communities interacting with their environment are

called ecosystems. Groups of ecosystems found together and

distinguished by  geographic and climatic characteristics are termed

biomes. The living components of ecosystems are called biotic

factors. The climate, geology, hydrology, and other non-living

factors are called abiotic factors. The complexity and variety of life

found within an ecosystem is referred to as biodiversity.
The five kingdoms of life

There are five basic “kingdoms” of life forming a complex web of

interdependence:

plants\
animals

fungi

protists (or protista)

monerans (or monera).

Plants depend on energy received from the sun. They do this by the

process of photosynthesis—the production of organic compounds

from carbon dioxide and water using the sun’s energy.

Animals depend for their food on plants, either directly or by eating

other animals that do. Animals, unlike plants, need to be mobile.

Fungi are a form of plant that feeds on other plants, they have no

ability to use the sun’s energy directly.

Protists are unicellular organisms such as amoeba. All protists are

cells in which the genetic DNA is stored in a nucleus. Such cells are

called eucarycotes. Plant, animal, and fungal cells are also

eucarycotes.

Monerans are bacteria and some algae. All monerans are cells in

which the genetic DNA material is not stored in a nucleus. Such

cells are called procaryotes and are thought to be the first type of life

to have evolved on earth.

Producers, consumers, and detritivores

Organisms have evolved a myriad of life strategies and can also be

grouped into trophic classes, which are defined by the way in which

their members are nourished.

Primary producers grow and reproduce using the energy from

the sun to build molecules and store energy through the process

of photosynthesis. The plants that we are familiar with use this

process. Some other more unusual primary producers use heat

energy from tectonic processes to fire another, less common
process called chemosynthesis.
Producing organisms store the sun’s energy for primary

consumers (also called herbivores) who consume them.

Another trophic class called secondary consumers includes

carnivores and parasites that feed on energy stored among

themselves and primary consumers.
The process comes full circle with detritivores, who live off

organic refuse and dead matter. Detritivores include

decomposers which are the small organisms, often bacteria, that

break down organic matter in the bodies of other organisms.

The interdependence of life-forms

The islands of the Caribbean are a perfect example of a tropical

marine coral reef biome. Within it, each ecosystem is a unique

combination of habitat and organisms. Such a system provides a

good example of the interdependence of life-forms.

Example—the tropical marine coral reef biome

Corals are invertebrates that have symbiotic relationships with

uniquely evolved algae. The corals provide protection and

substrate for the growth of the algae. The algae provide food for

the corals. Together they grow and build, colonizing shallow

tropical waters. They often persist long after erosion has

removed islands, leaving only the living reef and its corraline

sand in the form of an atoll. Coral provides food for fish and

invertebrates, substrate for other primary producers, and habitat

for diverse organisms from all trophic levels.

Reefs are constantly eroded through physical and biological

processes. Biological producers of erosion are called bioeroders.
1  Invertebrates are animals without backbones.

2  Symbiotic relationships are associations between dissimilar organisms
that are mutually beneficial.

3  Benthic means found on the bottom beneath the water column.
8 Desertification is the turning of previously fertile land into desert.

Specialization and biodiversity
Ecosystems are often in relatively delicate balance. When a species of
animal or plant is unique to one area it is called endemic. When the numbers
of individuals remaining of a species becomes so low that its survival is in doubt
we designate it endangered. Species can become endangered for many reasons.
(1) Some live a precarious existence even without human influence,

perhaps by virtue of having evolved in a tiny patch of isolated

habitat, or a specialized niche. 
(2) Others are endangered because of the

activities of people.

Opportunists and disturbance events

Some species are found thriving in areas that have recently

experienced a disturbance event. This is the technical term for

disruptive events often caused by human activity. Such adaptable,

highly competitive species are termed opportunists.

The effect of modern people on biodiversity

Human activities such as commercial harvesting, pollution, and

habitat destruction can have a disastrous effect on the ecosystem. As

the isolated ecosystems of the world are stressed and interconnected

by the activities of people, many changes are occurring around the

planet. These changes have been perhaps some of the most rapid,

sweeping alterations to ever have occurred.

Human society has rapidly evolved and the world’s population has

grown to huge proportions over an almost insignificant time

compared with geologic and evolutionary periods. Scientists have

shown that this growth reduces the world’s ability to support
biodiversity.
The rapid changes expose many of the earth’s species to the threat
of extinction.Reduced carrying capacity.
The carrying capacity is the maximum number of species that can

inhabit a community. Island biogeographers have determined that

the carrying capacity is limited by the size of the system, the earth
may be viewed as one big “island” in space, whose

size remains unchanged whatever happens on the surface.

Human transportation, resource extraction, pollution, and the

introduction of foreign species to previously isolated communities

have reduced the earth’s carrying capacity worldwide.

Activity

Observe a nearby area that has other life-forms as well as humans

and try to identify examples of primary producers, primary and

secondary consumers, and You may include humans in

your list.

Exercise
1. What is ecology?

a. the science that studies the environment

b. the science that studies various life-forms

c. the science that studies interactions among life-forms

d. the science that examines interactions of life-forms and their

     environment

2. What are populations of organisms co-inhabiting an area called?

a. ecosystems

b. habitats

c.  biomes

d. communities

3. What are biotic factors?

a. living components of an ecosystem

b. non-living components of an ecosystem

c. the geographic and climatic factors that distinguish biomes

d. the geographic and climatic factors that distinguish

    ecosystems

4. Define   (i) biodiversity   (ii).detritivores.(iii) Biodegradable.
Environmental science &Sustainability
The branch of science that is concerned with the physical, chemical, and biological conditions of the environment and their effect on organisms. 


Origin: 1965–70 

If the adverse effects of our species’ rapid evolution and ecological

domination are to be mitigated and biodiversity preserved, human

beings must learn to understand, control, and adapt to the
processes which govern our planet’s destiny. A new branch
of study called environmental science strives to:

Elucidate the effects of our activities

Propose ways of balancing human needs with the long-term

health of the earth’s ecosystems.

Environmental scientists and engineers investigate and propose ways

of dealing with the complex planetary changes we generate. Some

propose solutions that are conservative and involve limiting human

population growth, curbing resource consumption, and promoting

recycling. Others suggest new sources of energy, new ways of

production, and controls for pollution while continuing to champion

global economic growth.
Worldwide problems, worldwide solutions

The human population is expanding at a phenomenal rate. While

some countries have voluntarily restricted their population growth

and others have managed to curb growth through public education

and birth control programs, many others are still plagued by high

birth rates leading to overpopulation with its accompanying food

shortages, land degradation, war, famine, and poverty.
  It is not always the largest populations that present the biggest

environmental problems, Discuss?. 
Developed and developing countries

Most of the earth’s economic activity and energy consumption

currently benefits the relatively small proportion of the earth’s

population who are concentrated in developed countries. But the

developing world is rapidly following in the path of developed

countries in terms of increasing consumption of resources and

industrial development.

The global economy and difficulties of regulation

Just as the earth’s biogeochemical cycles govern the state of the

biosphere, the global economy governs the economies and resources

of places all over the world. Global economic activity is inexorably

linked to the fates of people, resources, and ecosystems around the world.

Attempts are being made on international, national, and regional

levels to control the impacts of man on the natural world.

International conventions govern many processes. From the

production of ozone-depleting chemicals to the transport of

dangerous goods; from commercial whaling activities to oceanic

dumping, environmental principals have become policy.
Many regulations are difficult to enforce, and their

governing bodies are so underfunded as to be ineffectual.
Ultimately, these regulatory problems may lessen as resource

depletion and pollution weaken economies and force nations to

provide adequate funding to limit environmental damage. In the

meantime, it is important for industries to understand the potential

impacts their activities may have on the environment.

Caribbean challenges
Caribbean nations have many regional and international challenges

to surmount. The prevalence of coral ecosystems in the Caribbean

Island nations means that governments and industry must recognize

their impacts on these environments. Organic pollution from

inadequate sewage treatment and food plant waste, pesticide and

nutrient pollution from farming activity, overfishing, illegal

dumping, and pollution from ships all threaten the near-shore waters

of the Caribbean. Most Caribbean nations employ marine transport

as an essential component of their economies. The ongoing health of

Caribbean fisheries, tourism, and agriculture depends on them

developing strong environmental policies for their industries.

Global warming

Atmospheric pollution issues have recently helped to galvanize(stimulate) the

international scientific community and even political leaders.

Environmentalists and climatologists have sounded the alarm over a

phenomenon known as global warming. Many researchers believe

that recent worldwide climatic warming trends are linked with rising

levels of greenhouse gases in the atmosphere. These gases include

carbon dioxide and other products of fossil fuel combustion. They

appear to act as a barrier to(heat)radiation emitted by the
planet’s surface in response to solar heating. This effectively turns

the earth into a giant greenhouse.

Recent events such as droughts, fires and increasing mean annual

temperatures have served to confirm the worst suspicions of many

scientists. While the exact repercussions of global warming are

uncertain, melting glaciers, rising sea levels, and increasing
desertification are likely. Phenomena such as the rapid shrinking of

the near-arctic regions where the ground is permanently frozen

(permafrost) have implications for humans because of the danger to

oil pipelines in that region, but this is a narrow view. Global changes

in climate can have catastrophic consequences for the entire

biosphere as plants and animals adapt to local changes, migrate, or

go extinct. Global warming affects ecosystems, economies, policy,

and ultimately, individual human beings.

Ozone depletion

Ozone layer depletion is another atmospheric challenge. Ozone is a

form of oxygen that has three atoms in each molecule (O3), rather

than two (O2). A layer of this gas exists in the upper atmosphere and

it appears that it is the ozone molecules in this layer that block the

passage of ultraviolet (UV) radiation from the sun. Unfortunately,

some components of cooling systems and propellants used in aerosol

spray cans have been found to settle in the upper atmosphere, where

they are suspected of reacting with ozone. This appears to have

depleted the global ozone barrier, resulting in holes such as the giant

one detected over Antarctica and part of Australia in recent years.

The ozone layer effectively protects life on earth from damaging

levels of radiation. It has been shown that exposure to UV radiation

causes genetic mutations and cancer. Thus, there are many possible

serious repercussions from depletion of the ozone layer, but the

direct effects on humans are predictable. Increases in skin cancer

and eye damage are only the most obvious repercussions, already

extensively measured in Australia and elsewhere. The impacts on

ecosystems are less certain. Some organisms might be negatively

affected due to a particular vulnerability at some stage in their life

history, while others may profit from this new insidious change in

the abiotic environment.

Controlling introduced species

When organisms arrive suddenly in ecosystems from which they

were previously isolated, they can often disrupt the structure and

stability of the community. Sometimes they arrive by chance,

through migration or some other natural process. When they are

brought by people, intentionally or otherwise, they are termed

introduced species. Introduced species have evolved elsewhere, so

their ecological characteristics are not adapted to their new habitat.

When they become established they often push out native species,

some of whom may be endemic, or exclusive to the area. This

represents a loss of the world’s biodiversity.

The shipping industry provides transportation for goods sold around

the world, causing environmental concerns that are both global and

local in scope. The accidental introduction of striped Asian mussels

into North America is an example of a shipping-specific

environmental issue with global implications.

Example—zebra mussels:

In the nineteen eighties, officials with the locks facilities who

regulate shipping traffic between the Great Lakes in the US

noticed the sudden appearance of small, unfamiliar, bivalve

molluscs called zebra mussels. They almost certainly arrived in

the ballast water of vessels that had picked up the mussels’ free
swimming embryos from near-shore Asian waters, and later

dumped them in the lakes.

This did not seem particularly significant, but these mussels had

no natural local predators. Within months their population had

skyrocketed to a level where they had to be removed, at

considerable cost, because they were physically interfering with

the operation of the docks. They have also caused massive local

ecological disruption where they are outcompeting local molluscs

and disrupting the food chain.

This case illustrates the often strange and entirely unexpected ways

in which humans impact their environment. Government and

regulation alone may never be enough to fully control

environmentally destructive practices around the world. Where

foreign capital controls local economic activities, there is often little

incentive for compliance since those who profit from the enterprise

do not have to live around the impacts of their decisions.

Governments are often reluctant to anger investors with tough

environmental standards in an increasingly competitive global

economy.

Sustainable development
Many scientists think that our economies must make a fundamental

transition to sustainable development. This is aimed at allowing

human society to continue to grow and prosper, while avoiding the

depletion of resources and degradation of the environment. The goal

of international sustainable development involves increasing

productive potential while ensuring equal opportunities for all.

Achieving sustainable economic development entails changing

virtually all aspects of the way in which we live our lives. The

burning of fossil fuels, for instance, is a non-sustainable activity.

Fossil fuels are considered a non-renewable resource because they

take millions of years to form. Those who believe in sustainable

development think that the future of human endeavour depends on

developing fuels and products that are renewable and

biodegradable. They also think that we must alter our agricultural,

mining, and forestry activities to prevent irreversible soil loss, habitat

destruction, and species extinction. There will otherwise be a day

when the fuels, fertilizers, clean water, and farmland are depleted to

a point where they can no longer support the world’s human

population.

Running our societies in an environmentally responsible manner

does not mean that we must place animals before people or otherwise

sacrifice people for some lofty environmental philosophy. Many

believe that it is possible to use strategic planning, population

control, and consumer responsibility in an effort to better humanity’s

long-term prosperity. Short-term thinking seems easier because it

addresses the problems of the hour. Longer-term solutions often

seem difficult, painful, or too expensive. Many environmental

problems have taken multiple human lifetimes to develop. Now it is

seen that people must develop and implement policy that considers

the needs of future generations. And it must be done quickly to

prevent disaster. Short-term profits must be replaced by long-term

solutions if the goals of environmental scientists are to be realized.

Agenda 21

Sustainable development as an international objective was borne out

of the 1974 Stockholm Conference and further defined at the 1992

United Nations Conference on the Environment and Development

(UNCED). This 1992 conference was held in Rio, Brazil and is

known as the “Earth Summit”. The Earth Summit produced a

blueprint for achieving sustainable development in the 21st century,

which is referred to as Agenda 21.

Agenda 21 provides a framework for integrating environmental

policies with development strategies. This comprehensive action

plan involves the UN, national governments, non-governmental
organizations (NGOs), and all other stakeholders in sustainable

development.

A special programme for small island states was adopted in

Barbados in May 1994. It is known as the Programme of Action for

Small Island Developing States.

Example—Jamaica’s programme under Agenda 21

Jamaica has implemented some aspects of Agenda 21 through

its Natural Resources Conservation Authority. Its attempts to

combat threats to its natural resources include:

developing the Jamaica National Environmental Action Plan

establishing a National Protected Areas System (which has

resulted in the declaration of two national parks)

incorporating environmental impact assessments into the

licensing regime for all forms of commercial activity

accession to the major environmental conventions including

Convention on International Trade in Endangered Species of

Wild Fauna and Flora (CITES) and the Montreal Protocol on

Substances that Deplete the Ozone Layer

facilitating the participation of NGOs in the implementation of

sustainable development goals.

Activities

1. Have any environmental studies of these problems been done

locally, nationally, or internationally? Find out what reports of

any such studies are available.

2. Are these initiatives or plans connected with Agenda 21?
