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FOREWORD BY THE MINISTER 

Our national curriculum is the culmination of our efforts over a period of seventeen years to 
transform the curriculum bequeathed to us by apartheid. From the start of democracy, we have 
built our curriculum on the values that inspired our Constitution (Act 108 of 1996). The Pream-
ble to the Constitution states that the aims of the Constitution are to:

• heal the divisions of the past and establish a society based on democratic values, 
social justice and fundamental human rights;

• improve the quality of life of all citizens and free the potential of each person;
• lay the foundations for a democratic and open society in which government is based 

on the will of the people and every citizen is equally protected by law; and
• build a united and democratic South Africa able to take its rightful place as a sover-

eign state in the family of nations.

Education and the curriculum have an important role to play in realizing these aims.

In 1997 we introduced outcomes-based education to overcome the curricular divisions of the past, but the experience 
of implementation prompted a review in 2000. This led to the first curriculum revision: the Revised National Curriculum 
Statement Grades R-9 and the National Curriculum Statement Grades 10-12 (2002).

Ongoing implementation challenges resulted in another review in 2009 and we revised the Revised National Curriculum 
Statement (2002) and the National Curriculum Statement Grades 10-12 to produce this document.

From 2012 the two national Curriculum statements, for Grades R-9 and Grades 10-12 respectively, are combined in a 
single document and will simply be known as the National Curriculum Statement Grades R-12. The National Curriculum 
Statement for Grades R-12 builds on the previous curriculum but also updates it and aims to provide clearer specifica-
tion of what is to be taught and learnt on a term-by-term basis.

The National Curriculum Statement Grades R-12 represents a policy statement for learning and teaching in South Afri-
can schools and comprises of the following:

(a) Curriculum and Assessment Policy statements (CAPs) for all approved subjects listed in this document;
(b) National policy pertaining to the programme and promotion requirements of the National Curriculum Statement 

Grades R-12; and
(c)  National Protocol for Assessment Grades R-12.

MRS AM MOTSHEKGA, MP 
MINISTER OF BASIC EDUCATION 
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1. SECTION 1: INTRODUCTION TO THE CURRICULUM AND ASSESS-
MENT POLICY 

INTRODUCTION TO THE CURRICULUM ANDASSESSMENT POLICY STATEMENTS FOR MARINE SCIENCES 
GRADES 10-12

1.1 Background

The National Curriculum Statement Grades R-12 (NCS) stipulates policy on curriculum and assessment in the school-
ing sector.

To improve implementation, the National Curriculum Statement was amended, with the amendments coming into effect 
in January 2012. A single comprehensive Curriculum and Assessment Policy document was developed for each subject 
to replace Subject Statements, Learning Programme Guidelines and Subject Assessment Guidelines in Grades R-12.

1.2 Overview

(a) The National Curriculum Statement Grades R-12 (January 2012) represents a policy statement for learn-
ing and teaching in South African schools and comprises the following:

(i)  Curriculum and Assessment Policy Statements for each approved school subject.
(ii) The policy document, National policy pertaining to the programme and promotion requirements of 

the National Curriculum Statement Grades R-12; and
(iii)  The policy document, National Protocol for Assessment Grades R-12 (January 2012).

(b) The National Curriculum Statement Grades R-12 (January 2012) replaces the two current national curric-
ula statements, namely the

(i)  Revised National Curriculum Statement Grades R-9, Government Gazette No. 23406 of 31 May 
2002, and

(ii)  National Curriculum Statement Grades 10-12 Government Gazettes, No. 25545 of 6 October 2003 
and No. 27594 of 17 May 2005.

(c) The national curriculum statements contemplated in subparagraphs b(i) and (ii) comprise the following 
policy documents which will be incrementally repealed by the National Curriculum Statement Grades 
R-12 (January 2012) during the period 2012-2014:

(i) The Learning Area/Subject Statements, Learning Programme Guidelines and Subject Assessment 
Guidelines for Grades R-9 and Grades 10-12.

(ii) The policy document, National Policy on assessment and qualifications for schools in the General 
Education and Training Band, promulgated in Government Notice No. 124 in Government Gazette 
No. 29626 of 12 February 2007.

(iii) The policy document, the National Senior Certificate: A qualification at Level 4 on the National 
Qualifications Framework (NQF), promulgated in Government Gazette No.27819 of 20 July 2005.

(iv) The policy document, An addendum to the policy document, the National Senior Certificate: A 
qualification at Level 4 on the National Qualifications Framework (NQF), regarding learners with 
special needs, published in Government Gazette, No.29466 of 11 December 2006, is incorporated 
in the policy document, National policy pertaining to the programme and promotion requirements of 
the National Curriculum Statement Grades R-12; and

(v)  The policy document, An addendum to the policy document, the National Senior Certificate: A 
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qualification at Level 4 on the National Qualifications Framework (NQF), regarding the National 
Protocol for Assessment (Grades R-12), promulgated in Government Notice No.1267 in Govern-
ment Gazette No. 29467 of 11 December 2006.

(d) The policy document, National policy pertaining to the programme and promotion requirements of the Na-
tional Curriculum Statement Grades R-12, and the sections on the Curriculum and Assessment Policy as 
contemplated in Chapters 2, 3 and 4 of this document constitute the norms and standards of the National 
Curriculum Statement Grades R-12. It will therefore, in terms of section 6A of the South African Schools 
Act, 1996 (Act No. 84 of 1996,) form the basis for the Minister of Basic Education to determine mini-
mum outcomes and standards, as well as the processes and procedures for the assessment of learner 
achievement to be applicable to public and independent schools.

1.3 General aims of the South African Curriculum

(a) The National Curriculum Statement Grades R-12 gives expression to the knowledge, skills and values 
worth learning in South African schools. This curriculum aims to ensure that children acquire and apply 
knowledge and skills in ways that are meaningful to their own lives. In this regard, the curriculum pro-
motes knowledge in local contexts, while being sensitive to global imperatives.

(b) The National Curriculum Statement Grades R-12 serves the purposes of:

• equipping learners, irrespective of their socio-economic background, race, gender, physical ability 
or intellectual ability, with the knowledge, skills and values necessary for self-fulfilment, and mean-
ingful participation in society as citizens of a free country.

• providing access to higher education.
• facilitating the transition of learners from education institutions to the workplace; and
• providing employers with a sufficient profile of a learner’s competences.

(c) The National Curriculum Statement Grades R-12 is based on the following principles:

• social transformation: ensuring that the educational imbalances of the past are redressed, and that 
equal educational opportunities are provided for all sections of the population.

• active and critical learning: encouraging an active and critical approach to learning, rather than rote 
and uncritical learning of given truths.

• high knowledge and high skills: the minimum standards of knowledge and skills to be achieved at 
each grade are specified and set high, achievable standards in all subjects;

• progression: content and context of each grade shows progression from simple to complex;
• human rights, inclusivity, environmental and social justice: infusing the principles and practices of 

social and environmental justice and human rights as defined in the Constitution of the Republic 
of South Africa. The National Curriculum Statement Grades R-12 is sensitive to issues of diversity 
such as poverty, inequality, race, gender, language, age, disability and other factors;

• valuing indigenous knowledge systems: acknowledging the rich history and heritage of this country 
as important contributors to nurturing the values contained in the Constitution; and

• credibility, quality and efficiency: providing an education that is comparable in quality, breadth and 
depth to those of other countries.

(d) The National Curriculum Statement Grades R-12 aims to produce learners that are able to:

• identify and solve problems and make decisions using critical and creative thinking;
• work effectively as individuals and with others as members of a team;
• organise and manage themselves and their activities responsibly and effectively;
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• collect, analyse, organise and critically evaluate information;
• communicate effectively using visual, symbolic and/or language skills in various modes;
• use science and technology effectively and critically showing responsibility towards the environ-

ment and the health of others; and
• demonstrate an understanding of the world as a set of related systems by recognising that problem 

solving contexts do not exist in isolation.

(e)  Inclusivity should become a central part of the organisation, planning and teaching at each school. This 
can only happen if all teachers have a sound understanding of how to recognise and address barriers to 
learning, and how to plan for diversity.

The key to managing inclusivity is ensuring that barriers are identified and addressed by all the relevant support struc-
tures within the school community, including teachers, District-Based Support Teams, Institutional-Level Support Teams, 
parents and Special Schools as Resource Centres. To address barriers in the classroom, teachers should use various 
curriculum differentiation strategies such as those included in the Department of Basic Education’s Guidelines for Inclu-
sive Teaching and Learning (2010).

1.4 Time allocation

1.4.1 Foundation Phase

(a)  The instructional time in the Foundation Phase is as follows:

Subject Grade R (Hours) Grades 1-2 (Hours) Grade 3 (Hours)

Home Language 10 8/7 8/7

First Additional Language 2/3 3/4

Mathematics 7 7 7

Life Skills

Beginning Knowledge

Creative Arts

Physical Education

Personal and Social Well-being

6
(1)

(2)

(2)

(1)

6
(1)

(2)

(2)

(1)

7
(2)

(2)

(2)

(1)

Total 23 23 25

(b) Instructional time for Grades R, 1 and 2 is 23 hours and for Grade 3 is 25 hours.
(c)  Ten hours are allocated for languages in Grades R-2 and 11 hours in Grade 3. A maximum of 8 hours 

and a minimum of 7 hours are allocated for Home Language and a minimum of 2 hours and a maximum 
of 3 hours for Additional Language in Grades 1-2. In Grade 3 a maximum of 8 hours and a minimum of 
7 hours are allocated for Home Language and a minimum of 3 hours and a maximum of 4 hours for First 
Additional Language.

(d) In Life Skills Beginning Knowledge is allocated 1 hour in Grades R-2 and 2 hours as indicated by the 
hours in brackets for Grade 3.
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1.4.2 Intermediate Phase

(e) (a) The instructional time in the Intermediate Phase is as follows:

Subject Hours
Home Language 6

First Additional Language 5

Mathematics 6

Natural Sciences and Technology 3,5

Social Sciences 3

Life Skills

Creative Arts

Physical Education

Personal and Social Well-being

4

(1,5)

(1)

(1,5)

Total 27,5

1.4.3 Senior Phase

(a)  The instructional time in the Senior Phase is as follows:

Subject Hours

Home Language 5

First Additional Language 4

Mathematics 4,5

Natural Sciences 3

Social Sciences 3

Technology 2

Economic Management Sciences 2

Life Orientation 2

Creative Arts 2

Total 27,5
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1.4.4 Grades 10-12

(b) (a) The instructional time in Grades 10-12 is as follows:

Subject Time Allocation per Week (Hours)

Home Language 4.5

First Additional Language 4.5

Mathematics 4.5

Life Orientation 2

A minimum of any three subjects selected from Group B 1  Annexure 
B, Tables B1-B8 of the policy document, National policy pertaining to 
the programme and promotion requirements of the National Curric-
ulum Statement Grades R-12, subject to the provisos stipulated 
in paragraph 28 of the said policy document.

12 (3x4h)

   Total 27,5

The allocated time per week may be utilised only for the minimum required NCS subjects as specified above and may 
not be used for any additional subjects added to the list of minimum subjects. Should a learner wish to offer additional 
subjects, additional time must be allocated for the offering of these subjects.
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2. SECTION 2: INTRODUCTION TO MARINE SCIENCES

2.1 Background

Humans become fascinated with the sea from their very first connection, be that seeing sharks, rays and fish in the kelp 
forests at an aquarium, or the first salty taste of sea water, and the feeling of cobble stones or the textured sand beneath 
one’s feet.  Once introduced to the ocean, people immediately recognise the strong connection to and influence that the 
ocean has on them.  The ocean can be a source of extremes, from gentle calm conditions to threateningly stormy seas.

It can come as a surprise to learn that seventy percent of our planet is covered by water.  It is the habitat to countless 
known and undiscovered species of plants and animals. The sea contains natural resources that are of interest and 
value to humans, but human activity invariably affects sensitive habitats that are home to thousands of species- places 
where delicate balances should be maintained.

Earth’s weather and climate is also strongly influenced by the sea as moisture and heat energy are transferred from wa-
ter to bodies of air that then circulate around the world producing weather events which range in extremes from tropical 
storms to doldrum sea states, where no winds blow. At one point in time all land – and the ancestors of all life as we 
know it - was submerged by our planet’s sea water. The ocean basins contain forceful geological processes which cause 
the movement of mountains and continents!  Powerful forces are present in waves and currents that have given rise to 
names such as Namibia’s Skeleton Coast, and South Africa’s Wild Coast and the Cape of Storms.

Humans have many varied bonds with the ocean. Seafood has been a source of sustenance from earliest times – in-
deed it is thought that the quality proteins that came from eating food from the sea provided a push to human mental 
development. The ocean has been a means of travelling, exploration and trade since very early times as people discov-
ered how to use ocean currents and trade winds to increase the efficiency of their travel. The impact of the sea on the 
spiritual life of people who have lived by, from and on the sea made its presence central to their understanding of the 
world and their own identities.  The ocean contributes valuably to the provision of food, mineral resources, transport, 
trade, tourism, recreation and inspiration. Marine environments are a key element of the South African economy and 
require effective management. This has been recognised by the implementing of Operation Phakisa to contribute to the 
South African Blue Economy.

However, humans have also affected the ocean significantly since the start of the Industrial Revolution, with resulting 
ocean acidification, climate change, coral bleaching, over-harvesting of sea-life such as abalone and fish caught by line 
off the South African coast, and sometimes excessive or careless mining and transportation of minerals and oil which 
can cause total destruction of marine environments as was the case with the Treasure oil spill off Robben Island in July 
2000.

The increase of human population has placed unprecedented pressure on resources above and below sea level.  Stu-
dents of Marine Sciences will become aware of the ocean’s influences on humans and humans’ influences on the 
oceans.  The Marine Sciences Curriculum is designed to develop a sense of belonging and commitment to the oceanic 
environment among Marine Sciences students in the FET Phase in order to help develop informed global citizens, who 
act in accordance with scientifically-substantiated decisions and contribute to the health of our planet’s oceans as future 
scientists, journalists, teachers or specialists informing governmental policies.

Amongst scientists and teachers with a passion for the oceans of the world the idea of ‘Ocean Literacy’ is being shared 
as a way of raising all people’s consciousness of the impact we are having on the sea and the life above, on and in 
it.   This approach is guided by ideas from around the world (including South Africa) and is facilitated by the National 
Marine Educators Association of America. Teachers of Marine Sciences agree that all people should understand seven 
essential principles about the ocean:

1 The earth has one big ocean with many features.
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2 The ocean and life in the ocean shape the features of earth.
3 The ocean is a major influence on weather and climate. 
4 The ocean made earth habitable.
5 The ocean supports a great diversity of life and ecosystems.
6 The ocean and humans are inextricably interconnected.
7 The ocean is largely unexplored.

A focus of this Marine Sciences course is therefore to nurture citizens, who can communicate about the ocean in a 
meaningful way and make informed decisions about the ocean and the wise use of its resources.

To become successful in any ocean-related career, students need to be aware of the fragility of our planet, our de-
pendence on the ocean, its beauty and value. Climate change is a threat that needs to be understood and minimised, 
especially with regard to food security given Africa’s increasing human population.

2.2 What is Marine Sciences?

Marine Sciences is an inter-disciplinary subject designed to educate learners with an interest in the ocean, its workings 
and its impact on the life of the planet and human populations so that they are able to recognise and want to take up the 
work- and study opportunities associated with the marine environment.

The content within Marine Sciences is woven together to form a multidisciplinary field. It builds connections between 
the realms of water, sediments, rocks and air, living organisms that inhabit the ocean and human engagements with 
all of these.  It draws attention to ocean ecosystems and their sensitivity to human activity and resource use. Decision 
makers and the public need an increased awareness about the complex relationships that affect the ocean. The course 
will equip learners with a thorough understanding, to think about ways to conserve and sustain the ocean for the future 
and is informed by four strands,

1. Oceanography including Marine Geology, Geography, Chemistry and Physics that explains 
•  the sea floor and sediments together with the structure and origins of coastlines and how these change over 
time. 
• the chemical composition and properties of sea water, and the effects of pollutants on ocean life.  
• the ways in which the ocean acts as a driver of weather and climate.
• the waves, tides and currents, 
2. Marine Biology investigates the classification, fundamental biology, evolutionary processes, marine biodiversi-
ty and the adaptation of organisms to their environments. 

3. Ecology explores ecosystems such as rocky shores, kelp forests and sandy beaches through ecological 
concepts including nutrient cycles and food chains.

4. Humans and the Ocean highlights 
• marine careers, 
• Marine Protected Areas as a model for sustainably managing ocean resources. 
• the harvesting of renewable and use of non-renewable ocean resources 
• the importance of research in understanding the ocean and the effects that human activities and practices have 
on the ocean and larger global patterns (for example Climate Change and Ocean Acidification).  

The issue of sustainability is foregrounded in the teaching of the entire subject. 

All four strands are to be taught in each school term.  This approach facilitates the possibility of more than one teacher 
teaching the subject in a school year.  For example, the subject lends itself to being taught by a Life Sciences/ Biology 
teacher who would teach the Marine Biology component and an Oceanography/Geography teacher who would teach 
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the Oceanography, Ecology and Humans & the Ocean content.  Each strand increases in complexity over the three FET 
years which are scaffolded from one tier to another.  

The four strands are unpacked in detail in Section 3 where the planning across grades 10 to 12 is shown, with suggested 
time allocations given per topic.  The table below summarises the distribution of hours across the strands and the three 
Grades. 

Strands Weighting by time allocation across grades (Hours)
Grade 10 Grade 11 Grade 12

Oceanography 32 14 30
Marine Biology 56 56 25 **(+6)
Ecology 8 16 5  **(+12)
Humans and the Ocean 14 16 17 ** (+8)

** Includes the hours taught in Gr11 4th Quarter and included in the Gr12 final Examination. 

2.3  The Purpose of studying Marine Sciences 

The purpose of studying Marine Sciences is three-fold.  The intention is that learners of the subject will acquire and be 
able to use the following large conceptual abilities. They will be able to:

2.3.1 Apply the scientific method to develop an understanding of Marine Sciences content 

All science courses should train learners that unsubstantiated information cannot simply be taken as fact.  As learners 
engage with the Marine Sciences content, so scientific thinking develops alongside the skills that help to formulate the 
basis for an inquiry or experimentation. Consequently, learners gradually recognise the need to use evidence, evalu-
ate the validity of data and learn to be able to formulate inferences from the information available.

These activities build upon our conceptual understanding in improving our scientific conceptualisation. Teachers should 
facilitate learners’ development of the thinking and reasoning skills which are required to support the formation and the 
modification of concepts and theories about the natural world.

2.3.2 Develop science process skills

A key purpose of teaching Marine Sciences is to induct learners into using process skills in their investigations as they 
explore and engage with the ocean and its phenomena.  The scientific process includes an incremental development of 
thoughts and perspectives by:

• defining a problem which learners have observed in a marine context
• undertaking further observations 
• reading about the topic to better inform themselves in formulating a hypothesis 
• investigating the hypothesis via experimentation
• using the data collected from the experiments to develop conclusion/s and generalisation/s 
• which prove or disprove the hypothesis.  

Using Marine Sciences content, teachers must create a supportive environment where the learners themselves exer-
cise their intelligence, creativity and responsibility with increasing confidence. Learners need to develop the ability to 
analyse and reason but also to use process skills to investigate, reflect on, synthesise findings and communicate their 
conclusions. 

The focus with regard to process skills is on conducting a scientific rather than a casual investigation.
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2.3.3 Understand the role of science in society

The study of science is often perceived as being remote from everyday human existence. However, within the study 
of a subject such as Marine Sciences, learners will soon recognise that the ocean impacts on the lives of humans. 
The study of Marine Sciences alerts learners to the social, political and economic impacts that decisions regarding the 
ocean have. In this fashion, learners come to recognise the critical role that Marine Sciences must play in informing us 
about our engagement with our ocean planet.

The fact that oceans influence humans and humans influence the oceans, is undisputed.  Marine Sciences learning, 
by its nature occurs in a social setting, apart from the historical association with seafood harvesting and the ocean as 
a transport medium, the relationship between humans and the oceans is inextricably connected.  Any study of science 
should have a purpose and an outcome of developing critical thinking skills about scientific concepts.   Marine Sciences 
should be taught in a way in which learners become aware of the sensitive nature of ocean ecosystems, ocean life and 
ocean resources, and the need for humans to utilise the oceans in a way that minimises human impacts.

Each of these major purposes presupposes a set of skills, values, and attitudes which are acquired concurrently with 
content outlined in Section 3. These are more fully described in Section 2.5

2.4 General Aims

The general aims of Marine Sciences are to:

(a) Foster a deep interest in and enjoyment of the scientific study of the ocean.
(b) Provide opportunities for learners to acquire knowledge, understanding and appreciation of the marine 

environment.
(c) Develop thinking and process skills that form part of natural curiosity and investigations about the natural 

world, nurture creativity and the use of scientific method.
(d) Develop attitudes such as perseverance and objectivity for the meaningful and ethical pursuit of science/

knowledge/learning.
(e) Communicate effectively in a variety of ways and using different media on matters related to the study of 

Marine Science.
(f) Stimulate interest in and care for the South African and global environment and understand that, used 

responsibly, science can contribute to meaningful social, economic and political participation.
(g) Offer educational opportunities that allow learners to gain sufficient understanding, knowledge and con-

fidence to become responsible citizens who are able to take an informed interest in matters of scientific 
importance.

This set of aims are translated into the more focused specific aims or outcomes which explain what successful Marine 
Sciences learners ought to know and be able to demonstrate through performance 

2.5 Specific Aims

The four specific aims serve the three ‘big picture’ purposes for the Marine Sciences.  The specific aims describe the 
skills that learners can be expected to acquire during their study. These skills are used to engage with the multi-disci-
plinary content detailed in Section 3.

The specific aims for Marine Sciences are:
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2.5.1 Increase learners’ understanding of core Marine Sciences knowledge

By the end of the programme, learners will be able to:

(a) Read information critically considering the possibility of authorial bias in that the author may be pre-
senting an opinion about a topic rather than a set of unsubstantiated ideas.

(b) Access information from a variety of sources such as reference books, textbooks, online articles, You-
Tube videos, the opinions of experts, community members and peer views.

(c) Select the most relevant information for the immediate task(s) and note any significant anomalies
(d) Distinguish between facts, assertions, assumptions, hypotheses, theories, predictions and inferences 

in the texts they encounter; recognise in their own study what assumptions they make, when they are 
drawing inferences.

(e) Summarise information and show evidence of an accurate synopsis in a variety of formats such as – a 
written summary that refers to and includes tables, graphs, flow charts and similar graphic representa-
tions.

(f) Present the information in a format that communicates to a wide audience, which could be a written text, 
a verbal presentation accompanied by slides, a group activity that illustrates the understanding of new 
content and its relation to prior knowledge and insight. Such processes will rely on the recall of informa-
tion, and the accurate description of concepts, processes, mechanisms, principles, theories.

(g) Understand the structure and style used in scientific reports.
(h) Acknowledge their sources accurately and reliably.
(i) Understand that plagiarism is deeply dishonest and will give rise to disciplinary action.

2.5.2 Observe and record meticulously so that investigations lead to reputable scientific con-
clusions and generalisations

By the end of the programme, learners will be able to:

(a) use the language of science, its terminology and vocabulary and its discourse.
(b) describe the nature of science as a reliable way of explaining patterns observed in the natural world.
(c) describe the purpose of science and develop explanatory theories that account for events in the nat-

ural world.  This is done through a careful and systematic study of natural phenomena, and being aware 
that from time to time a revolution in thinking and a paradigm shift is needed

(d) describe the use of a controlled experiment as a way of collecting rigorous evidence using an experi-
ment and a control, the use of dependent, independent and controlled variables

(e) identify an issue/problem to investigate and consider possible solutions before selecting a plausible 
hypothesis to test through an experiment.

(f) Work collaboratively with others but also on their own.
(g)  Explain the importance of data collection as intrinsic to the scientific method and undertake their own 

collection of data.
(h) Explain the importance of recording data accurately, whether in the forms of measurements, written 

descriptions, photographs, drawings or diagrams, and undertake the recording of data.
(i) Explain how the analysis of patterns in data allow for inferences to be made and actively seek for 

patterns in the data that the learner has collected.
(j) Explain the need to avoid bias and to strive for objectivity in collecting and interpreting data and how 

science uses both deductive and inductive reasoning to advance understanding the natural world. 
(k) Explain the value of science in forming ever-deeper understanding of natural phenomena and its role in 

predicting and/or anticipating future states or events.
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2.5.3 Understand the importance of making defensible scientifically-informed decisions to 
limit human impact on marine ecosystems

By the end of the programme, learners will be able to:

(a) Describe instances where poor management decisions may have impacted on an ecosystem
(b) Explain the variables that are known to negatively impact upon an ecosystem
(c) Suggest strategies which would help remediate the disaster or similar disasters
(d) Research a current issue in the marine environment where a decision is in danger of impacting negatively 

on an ecosystem, analyse the problems that are likely to emerge and present the findings
(e) Recommend one or more alternative proposals that would address the issue in a less harmful way.

2.5.4 Understand and appreciate the historical- and present-day discoveries in the Marine 
Sciences field, and to recognise the connections between indigenous knowledge of the 
oceans and current scientific explanations.

By the end of the programme, learners will be able to:

(a) Understand the history of ocean discoveries from early records to the recent past in which technological 
development since the early 1900s paved the way from piano wire depth “sounding” to sonar and satellite 
recording of oceanographic data.

(b)  Explain how different cultures and their languages organise the understanding of phenomena coherent-
ly but differently (eg colour, number, animal classes), and how such categorizations may bring different 
insights to the study of the natural world

(c) Explain the value which such alternative classifications can/do offer the study of science.

2.6 Attitudes and Values

The general aims for the Marine Sciences have alluded to some of the attitudes and values built in to the curriculum.  
They are:

(a) An understanding of science and how it develops over time is invaluable to learners as global citizens.
(b) As learners understand the ocean’s influence on their lives and human influence on the ocean, they are 

made aware of interspecies equity
(c) Marine Sciences is best learned in enabling learning environments, as oppose to a context that depends 

upon memorization and recall. Such an educational environment encourages learners to participate ac-
tively in the learning process, to identify problems, seek solutions – often with others, to plan and be able 
to implement plans of action.

(d) The learning in Marine Sciences encourages learners to manage their learning process; to value and rely 
on their own creativity and ability to persevere, and to work ethically.  

(e) A high value is placed on the ability to communicate what one is learning – in both formal and informal 
contexts,

(f) The subject, Marine Sciences, proceeds on the basis that each person increasingly understands the 
need for responsible engagement with the ocean (locally and globally) and is willing to act responsibly 
based on such insight/s.

(g) The importance of critical, logical thinking and of self-reflection stems not only from the demands of the 
subject but also from the fact that these skills are needed for learners to become responsible, thinking 
citizens.
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2.7 Time Allocation

The time allocated to Marine Sciences is 4 hours per week, in Grades 10 to 12. The curriculum has been designed to be 
completed within the weeks shown in the table below.  Gr10 and Gr 11 requires 4 hours in 32 weeks out of 40 weeks in 
the school year. This leaves 8 weeks for examinations, tests and disruptions due to other school activities. The curricu-
lum for Grade 12 has been designed to be completed within 27½ weeks; this leaves 12½ weeks for examinations, tests 
and disruptions due to other school activities. In Grades 10 to 12 the time allocated for teaching the content includes 
practical tasks and investigations, which are integral to the teaching and learning process.

Weeks of Teaching
Grade 10 Grade 11 Grade 12

Teaching content includes practical tasks, field work and in-
vestigations, which are integral to the teaching and learning 
process

32 32 27½

Exams, tests, other school activities 8 8 12½
Total 40 40 40

2.8 Resources

In Section 3, the resources needed for teaching each topic appear in the right-hand column. This information helps guide 
teachers with planning and preparation. The Marine Sciences teaching and learning resources include both digital and 
practical equipment.

Marine Sciences has been designed with the use of digital teaching and learning resource materials. The resources will 
be electronically circulated to schools that offer Marine Sciences by Two Oceans Aquarium on storage drives. A paper-
less (digital) approach is promoted to reduce the carbon footprint and to facilitate updating material via the Two Oceans 
Aquarium’s website.  Equipment will be circulated on loan as part of the “Two Oceans Aquarium Equipment Library”. 
Teachers must refer to Branch G; The Living Shores of Southern Africa 2018. The on line resources explain the specific 
depth at which the content is to be taught. Continuous professional development teacher workshops will be arranged 
to enable Marine Sciences teachers to optimally use each resource. This will include “Skype Mentoring” of teachers by 
the Two Oceans Aquarium.
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3. SECTION 3: CONTENT CONCEPT AND PROGRESSION
NOTE TO TEACHERS

1 The different colours presented in the table of topics have specific reference to the following strands  :

Marine Biology   

Humans and the Oceans

Oceanography

Ecology

2 When using the teaching plan, pay particular attention to the depth column. It guides the level of detail that 
needs to be applied to each specific topic.  The depth of content will be covered more fully in the resource mate-
rial which will be provided.

3 To navigate through Section 3 please note

(a) It is firstly divided into Gr 10 then Gr 11 and then Gr12.  It is not in the order which would be found in 
Oceanography or Marine Biology Text books.

(b) Each grade has a fairly equal spread between Oceanography; Marine Ecology and Humans and the 
Oceans, while Marine Biology is allocated more time than the rest.

(c) The Subject Marine Sciences consists of topics numbered in this section from 1 to 86.
(d) At the top of each topic page is the 

(i) Topic Number and name
(ii) The recommended term in which it should be taught
(iii) The number of recommended hours which should be taken to teach the topic.
(iv) The Depth, indicating level of detail. 
(v) The Key Content Concepts 
(vi) Suggested practicals and investigations and
(vii) Resources, which can be referred to. 
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3.1 Marine Sciences: Concept and Progression

Marine Sciences: Concept and Progression Gr 10

Topic  
No

Grade 10 Term 1 Hours

1 Introduction to Marine Sciences 2
2 Scientific Inquiry 6
3 History of Marine Sciences Research and Ocean Discovery 1
4 Life Processes and the Chemistry of Life 5
5 Cell Biology 12
6 Origin of Planet Earth 1
7 Interior of the Earth 2
8 Geological time 1

Hours Term  1 Gr 10 30

Grade 10 Term 2  

9 Topography of the Ocean Floor and Ocean Basins 2

10 Plate tectonics 2

11 The Ocean Planet - Physical Properties of Water 8
12 Energy Transmission in Water- Heat 2
13 Energy Transmission in Water- Light and Light Absorption 2
14 Introduction to Evolution and Evolution Mechanisms 4
15 Basic Classification 1
16 Evolutionary trends, Body plans, symmetry and life patterns 5
17 Plankton 1
18 Protists 3

Hours Term  2 Gr 10 30
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Grade  10 Term 3  

19 Tides 1
20 Salinity 2
21 The Atmosphere 2
22 Air Movement on the Earth’s surface 3
23 Chart work– Location Systems and the Shape of Earth 4

24 Ecological concepts introduction and Nutrient Cycling C N P 4
25 Porifera 4
26 Cnidaria- Introduction and Cnidarian classes 6
27 Platyhelminthes 3

Hours Term  3 Gr 10 29

Grade  10 Term 4  

28 Other unsegmented worms 2
29 Annelida and Annelid groups 4

30 Arthropoda- Introduction and Marine Arthropod groups 6
31 Human Impacts upon Ocean Biodiversity (HIPPO) 5

Hours Term  4 Gr 10 17
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Marine Sciences: Concept and Progression Gr 11

Grade 11  

Grade 11 Term 1 Hours
32 Marine Careers 4
33 Scientific Inquiry 2
34 Sediments 2
35 Harvesting of Marine Resources 2
36 Important Metabolic Processes 8
37 Nucleic Acids- DNA and RNA 5
38 Cell Division 5
 Hours Term  1 Gr 11 28

Grade 11 Term 2  
39 The Ocean Planet – The Chemistry of Sea Water 6
40 Energy Transmission through Water- Sound 2
41 pH 2
42 Currents 2
43 Genetics 5
44 Viruses and Bacteria 2
45 Cyanobacteria Phytoplankton (Microalgae) 3
46 Seaweeds (Macroalgae) - Introduction Green and Red 7

Hours Term  2 Gr 11 29
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Grade 11  
Grade 11 Term 3 Hours

47 Brown Algae- Chromista 2
48 Vascular plants 2

49 Mollusca and Mollusc Classes 7
50 Animals Marine Life cycles Larvae 1
51 Bryozoa 1
52 Population Dynamics 4
53 South African Marine Ecosystems 2
54 The Open Ocean 2
55 Shores Introduction 8

Hours Term  3 Gr 11 29
 

Grade 11 Term 4  
55 Rocky Shores continued and Sandy Beaches 4
56 Echinoderms and Echinoderm classes 6
57 Archaeological Evidence of early human relationships with the sea and seafood.

2
58 Over Fishing and SASSI 2
59 Marine Protected Areas 2
60 Ecotourism 4

Hours Term  4 Gr 11                    18
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Marine Sciences: Concept and Progression Gr 12

Grade 12  

Grade 12 Term 1 Hours
61 Diving Science Water Gas laws 2
62 Estuaries 3
63 Chordata Urochordata 2
64 Vertebrate Introduction 1
65 Agnatha 1
66 Chondrichthyes 5
67 Osteicthyes 5
68 Terrestrial Vertebrate Classes and Returning to the Sea 2
69 Marine Reptiles 3
70 Marine Birds 3
71 Marine Mammals 3

Hours Term  1 Gr 12  30

Grade 12 Term 2  
72 Kelp Forests 2
73 Waves; Energy transfer 4
74 Chemical composition of water 4
75 Ekman Spiral and Eddies 4
76 Scientific Inquiry Gr12 (Prescribed Practical Work) 9
77 SA Shoreline 2
78 Coastal Formations 2
79 Climate Change 2
80 Ocean Acidification 1

Hours Term  2 Gr 12 30

Grade 12 Term 3  Hours
81 El Niño 3
82 Aquaculture of Marine Species 4
83 Commercial use of Marine Algae 3
84 Harvesting Ocean Energy 4
85 Biomimicry 3

Hours Term 3 Gr 12 17

Grade 12 Term 4  
Revision and Preparation for the Final Exam
Final Examination
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 c
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r c
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 d
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 p
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 c
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 re
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s c
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r p
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 p
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 d
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 d
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 c
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 m
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 c
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an
 P
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ne
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 P
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si

ca
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ro
pe

rt
ie

s 
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 W
at

er
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rm
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St

ra
nd
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 O

ce
an

og
ra

ph
y

 
 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
ts

In
ve

sti
ga

tio
ns
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so

ur
ce

s
8 

ho
ur

s
Th

e 
de

pt
h 

of
 

st
ud

y 
in

cl
ud

es
 

w
at

er
 

pr
op

er
tie

s 
ch

em
ic

al
 

co
m

po
si

tio
n 

of
 w

at
er

, 
th

e 
ch

an
ge

s 
of

 st
at

e 
co

he
si

on
, 

su
rf

ac
e 

te
ns

io
n 

an
d 

vi
sc

os
ity

 a
s 

w
el

l a
s t

he
 

di
ss

ol
vi

ng
 

pr
op

er
tie

s 
of

 w
at

er
.  

Le
ar

ne
rs

 
sh

ou
ld

 b
e 

ab
le

 to
 w

or
k 

w
ith

 th
es

e 
co

nc
ep

ts
 w

ith
 

ea
se

, a
pp

ly
in

g 
th

es
e 

co
nc

ep
ts

 to
 

a 
ra

ng
e 

of
 

se
tti

ng
s a

nd
 

co
nt

ex
ts

.

Th
e 

“W
at

er
 P

la
ne

t”

Th
e 

w
at

er
 m

ol
ec

ul
e 

H 2O
 is

 m
ad

e 
up

 o
f t

w
o 

po
siti

ve
ly

 c
ha

rg
ed

 H
 a

to
m

s a
nd

 o
ne

 n
eg

ati
ve

ly
 c

ha
rg

ed
 O

 a
to

m
. I

t 
ha

s a
 sp

ec
ifi

c 
sh

ap
e 

be
ca

us
e 

th
e 

po
siti

ve
ly

 c
ha

rg
ed

 h
yd

ro
ge

n 
at

om
s.

  T
he

 p
os

iti
ve

ly
 a

nd
 n

eg
ati

ve
ly

 e
nd

s m
ak

e 
it 

a 
po

la
r m

ol
ec

ul
e.

 H
yd

ro
ge

n 
bo

nd
s a

re
 fo

rm
ed

 b
et

w
ee

n 
th

e 
m

ol
ec

ul
es

. 

1.
 

Th
e 

st
ru

ct
ur

e 
of

 th
e 

w
at

er
 m

ol
ec

ul
e 

is 
th

e 
re

as
on

 fo
r w

at
er

 h
av

in
g 

its
 u

ni
qu

e 
pr

op
er

tie
s.

2.
 

W
at

er
 is

 th
e 

on
ly

 su
bs

ta
nc

e 
to

 e
xi

st
 a

s a
 so

lid
, a

 li
qu

id
 a

nd
 a

 g
as

 in
 it

s n
at

ur
al

 st
at

e.
3.

 
Ch

an
ge

s f
ro

m
 o

ne
 st

at
e 

to
 a

no
th

er
 re

qu
ire

 th
e 

ad
di

ng
 o

r r
em

ov
al

 o
f l

ar
ge

 q
ua

nti
tie

s o
f e

ne
rg

y.
4.

 
W

at
er

 h
as

 a
 h

ig
h 

he
at

 c
ap

ac
ity

; i
t i

s a
bl

e 
to

 re
le

as
e 

sig
ni

fic
an

t q
ua

nti
tie

s o
f h

ea
t w

ith
 a

 sm
al

l c
ha

ng
e 

in
 

te
m

pe
ra

tu
re

. (
Re

fe
r t

o 
th

e 
W

at
er

 C
yc

le
) 

5.
 

La
te

nt
 h

ea
t i

s t
he

 e
ne

rg
y 

ab
so

rb
ed

 o
r r

el
ea

se
d 

by
 a

 su
bs

ta
nc

e 
du

rin
g 

a 
ch

an
ge

 in
 it

s p
hy

sic
al

 st
at

e 
(w

ith
ou

t 
ch

an
gi

ng
 it

s t
em

pe
ra

tu
re

). 
 E

xa
m

pl
es

 a
re

 th
e 

fr
ee

zin
g 

pr
oc

es
s f

ro
m

 w
at

er
 to
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e 

(la
te

nt
 h

ea
t o

f f
us

io
n)
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 th
e 

va
po

ur
isa

tio
n 

pr
oc

es
s f

ro
m

 w
at

er
 to

 w
at

er
 v

ap
ou

r (
la

te
nt
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ea

t o
f v

ap
ou
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ati

on
). 

Th
is 

en
er

gy
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ex

pr
es

se
d 

in
 th

e 
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m
be

r o
f j

ou
le

s o
r c

al
or

ie
s r
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ui
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d 

pe
r m
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s o

f s
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st
an

ce
 u
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er
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g 
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e 
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ge

 o
f 
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at
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6.
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ec
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c 
he
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 is

 th
e 

he
at

 re
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ire
d 
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 th

e 
te

m
pe

ra
tu

re
 o

f t
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 u
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t m
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s o
f a

 g
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en
 su
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ta

nc
e 
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en
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su
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ne
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eg
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 W

at
er
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 a
 h

ig
h 

he
at

 c
ap

ac
ity
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ire
s 4

.1
84
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ea
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or
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 g

 o
f w
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er

 to
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ea
se

 1
 °C

.  
(In

 c
om
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ris

on
, c

op
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r r
eq

ui
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s 0
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)

7.
 

Th
e 

su
rf

ac
e 
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io
n 

of
 w

at
er

 is
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e 
co

he
sio

n 
be
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ee

n 
w

at
er

 m
ol

ec
ul

es
 a

t t
he

 su
rf
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e.

8.
 

Vi
sc

os
ity

 o
f a

 li
qu

id
 is

 th
e 

m
ea

su
re

 o
f a

 li
qu

id
’s 

re
si

st
an

ce
 to

 fl
ow

. T
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 in
te
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al

 fr
ic

tio
n 

of
 a

 m
ov

in
g 

flu
id
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e 

re
su

lt 
of
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s m

ol
ec

ul
ar

 m
ak

e-
up

. S
yr

up
 a

t r
oo

m
 te

m
pe

ra
tu

re
 h

as
 a

 h
ig

h 
vi

sc
os

ity
 a

s i
t t

en
ds

 to
 re

sis
t fl

ow
, 

w
he

re
as

 w
at

er
 h

as
 a

 m
uc

h 
lo

w
er

 v
isc

os
ity

 th
an

 sy
ru

p.
 W

at
er

’s 
lo

w
 v

isc
os

ity
 is

 th
e 

re
su

lt 
of

 it
s m

ol
ec

ul
ar

 
m

ak
e-

up
, w

hi
ch

 h
as

 v
er

y 
litt

le
 fr

ic
tio

n 
w

he
n 

it 
is 

in
 m

oti
on

. V
isc

os
ity

 is
 in

flu
en

ce
d 

by
 te

m
pe

ra
tu

re
.

9.
 

W
at

er
, l

ik
e 

m
os

t l
iq

ui
ds

, i
s n

ea
rly

 in
co

m
pr

es
si

bl
e 

– 
un

lik
e 

a 
di

ve
r’s

 w
et

su
it 

(n
eo

pr
en

e)
, w

hi
ch

 is
 c

om
pr

es
se

d 
w

ith
 d

ep
th

.  
10

. 
W

he
n 

a 
pe

rs
on
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 d

iv
in
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 th

e 
pr

es
su

re
 o

f w
at

er
 in

cr
ea

se
s b
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1 

at
m

os
ph

er
e 

fo
r e

ve
ry

 1
0 

m
 o

f d
ep

th
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hi
s f

ac
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of
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at
 im

po
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an
ce
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 sc

ub
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ve
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.
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De
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s p
er
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ur

e 
w

at
er
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 d

en
sit
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of
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a 

w
at
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 o
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 d
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 d
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 d
en

sit
y 

is 
sm

al
l.

16
. 

Le
ss

 d
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s d
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 d
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t c
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, d
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 p
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f s
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1.
	

En
er
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 is

 tr
an

sm
itt

ed
 in

 w
at

er
 in
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e 
w

ay
s:

 h
ea

t, 
lig

ht
 a

nd
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un
d.

 
2.
	

He
at

 e
ne

rg
y 

is 
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an
sm

itt
ed

 in
 th
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e 

w
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s:
 

a)
 

Co
nd

uc
tio

n
b)

 
Co

nv
ec

tio
n

c)
 

Ra
di

ati
on

.
3.
	

Co
nd

uc
tio

n 
is 

a 
m

ol
ec

ul
ar

 p
ro

ce
ss

 in
 w

hi
ch

 h
ea

t i
s a

pp
lie

d,
 c

au
sin

g 
th

e 
m

ol
ec

ul
es
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 m

ov
e 

fa
st

er
. T

he
 

ra
pi

d 
m

ov
em

en
t i

s p
as

se
d 

on
to

 a
dj

ac
en

t m
ol

ec
ul

es
, w

hi
ch

 in
 tu

rn
 a

lso
 in

cr
ea

se
 th

ei
r m

ov
em

en
t. 

a
.	

W
at

er
 is

 a
 le

ss
 e

ffe
cti

ve
 c

on
du

ct
or

 th
an

 m
et

al
s a

re
.

4.
	

Co
nv

ec
tio

n 
is 

a 
de

ns
ity

-d
riv

en
 p

ro
ce

ss
 in

 w
hi

ch
 h

ea
te

d 
flu

id
 m

ov
es

 a
nd

 c
ar

rie
s h

ea
t t

o 
a 

ne
w

 lo
ca

tio
n.

 
W

at
er

 ri
se

s w
he

n 
he

at
ed

 a
nd

 si
nk

s w
he

n 
co

ol
ed

.
5.
	

Ra
di

ati
on

 is
 th

e 
di

re
ct

 tr
an

sm
iss

io
n 

of
 e

le
ct

ro
m

ag
ne

tic
 w

av
es

 fr
om

 th
e 

so
ur

ce
 to

 a
n 

ob
je

ct
. U

nl
ik

e 
co

nd
uc

tio
n 

an
d 

co
nv

ec
tio

n,
 w

hi
ch

 re
qu

ire
 a

 m
ed

iu
m

 in
 w

hi
ch

 to
 fu

nc
tio

n,
 ra

di
at

ed
 h

ea
t c

an
 m

ov
e 

th
ro

ug
h 

a 
va

cu
um

.  
O

ce
an

s a
re

 h
ea

te
d 

by
 so

la
r r

ad
ia

tio
n 

th
at

 is
 a

bs
or

be
d 

by
 th

e 
up

pe
r l

ay
er

s o
f t

he
 

w
at

er
.

6.
	

Ki
ne
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 e

ne
rg

y;
 d

efi
ne

 te
m

pe
ra

tu
re
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s h

ea
t, 

m
ea

su
re

m
en

t o
f h

ea
t, 

m
ov

em
en

t o
f h

ea
t t

hr
ou

gh
 a

ir.
7.
	

He
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sm
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io
n 
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e 
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ea

n 
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e 
is 
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M
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h 
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 th

e 
he
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 o
ff 

th
e 

oc
ea

n’
s 

su
rf

ac
e;

 th
e 

re
st

 h
ea

ts
 th

e 
su

rf
ac

e 
w

at
er

. S
om

e 
of

 th
is 

he
at

 is
 m

ov
es

 lo
w

er
 d

ow
n 

in
 th

e 
w

at
er

 c
ol

um
n 

by
 

co
nd

uc
tio

n.
  T

he
 d

ee
pe

r h
ea

te
d 

w
at

er
 w

ill
 in

 tu
rn

 m
ov

e 
up

w
ar

d 
an

d 
flo

at
 a

bo
ve

 b
an

ds
 o

f w
at

er
 c

ol
de

r 
th

at
 it

.  
8.
	

Th
e 

at
m

os
ph

er
e,

 b
y 

co
nt

ra
st

, i
s h

ea
te

d 
fr

om
 b

el
ow

 –
 b

y 
th

e 
la

nd
 o

r s
ea

. H
ea

t i
s e

ffi
ci

en
tly

 tr
an

sf
er

re
d 

to
 

th
e 

at
m

os
ph

er
e 

by
 v

er
tic

al
 m

ov
em

en
t o

f a
ir.

Ho
w

 d
o 

va
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t t
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Ke
y 
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ep
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ho
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er
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ts

 to
 

ba
si
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tti
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s.
  

Li
gh

t A
bs

or
pti

on
 in

 W
at

er

1.
	

Se
a 

w
at

er
 tr

an
sm

its
 th

e 
vi

sib
le

 p
or

tio
n 

of
 th

e 
el

ec
tr

om
ag

ne
tic

 sp
ec

tr
um

.
2.
	

60
%

 o
f l

ig
ht

 is
 a

bs
or

be
d 

w
ith

in
 th

e 
fir

st
 m

et
re

.
3.
	

80
%

 is
 a

bs
or

be
d 

in
 th

e 
fir

st
 1

0 
m

.
4.
	

O
nl

y 
1%

 o
f v

isi
bl

e 
lig

ht
 p

en
et

ra
te

s t
o 
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0 

m
.

5.
	

N
o 

lig
ht

 p
en

et
ra

te
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el
ow

 1
00

0 
m

.
6.
	

N
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 a
ll 

w
av

el
en
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 a
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 tr
an
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itt

ed
 e
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al

ly.
7.
	

Sh
or

t w
av

el
en
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re

 tr
an

sm
itt

ed
 to

 a
 g
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er
 d

ep
th

.
8.
	

Th
e 

lo
ng

 w
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ed
) e

nd
 o
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 is
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in
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e 
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st
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9.
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 d
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r t
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n 

10
 m
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r d
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k 
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y 
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d 
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e 
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ed

 o
bj
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ts
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 b
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.

10
.	

Si
lt,

 p
la

nt
s a

nd
 su

sp
en

de
d 

pa
rti

cl
es

 sc
att

er
 a

nd
 a

bs
or

b 
lig

ht
 in

 th
e 

w
at

er
 c

ol
um

n.
 T

he
ir 

co
m

bi
ne

d 
eff

ec
t d

ec
re

as
es

 th
e 

am
ou

nt
 o

f l
ig

ht
 q

ui
ck

ly
; t

hi
s d

ec
re
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e 

of
 li

gh
t a

cr
os

s a
 d

ist
an

ce
 is

 c
al

le
d 

att
en

ua
tio

n.
  

11
.	

Li
gh

t a
tte

nu
ati

on
 c

an
 b

e 
ob

se
rv

ed
 a

nd
 m

ea
su

re
d 

w
ith

 th
e 

us
e 

of
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e 

tw
o 

hi
gh

 ti
de

s 
an

d 
tw

o 
lo

w
 ti

de
s 

pe
r d

ay
. T

he
se

 a
re

 c
al

le
d 

se
m

i-d
iu

rn
al

 ti
de

s.
 

3.
	

So
m

e 
ar

ea
s 

ha
ve

 o
nl

y 
on

e 
hi

gh
 a

nd
 o

ne
 lo

w
 ti

de
 p

er
 d

ay
, s

uc
h 

as
 th

e 
G

ul
f o

f 
M

ex
ic

o.
 T

he
se

 a
re

 c
al

le
d 

di
ur

na
l t

id
es

. (
E

xp
la

in
 u

si
ng

 d
ia

gr
am

s.
)

4.
	

D
efi

ne
: h

ig
h 

tid
e,

 lo
w

 ti
de

, t
id

al
 ra

ng
e 

(w
ith

 e
xt

re
m

e 
ex

am
pl

es
), 

tid
al

 d
at

um
 o

r 
m

ea
n 

lo
w

 ti
de

 le
ve

l, 
ne

ap
 ti

de
, a

nd
 s

pr
in

g 
hi

gh
 a

nd
 s

pr
in

g 
lo

w
 ti

de
s.

5.
	

Be
ca

us
e 

th
e 

m
oo

n 
m

ov
es

 a
lo

ng
 it

s 
or

bi
t a

s 
th

e 
ea

rth
 ro

ta
te

s 
on

 it
s 

ax
is

, a
 ti

da
l 

da
y 

la
st

s 
fo

r 2
4 

ho
ur

s 
an

d 
25

 m
in

ut
es

.
6.
	

Ti
da

l c
ur

re
nt

s 
ar

e 
as

so
ci

at
ed

 w
ith

 ri
si

ng
 a

nd
 fa

llin
g 

of
 th

e 
tid

e 
in

 c
oa

st
al

 w
at

er
s.

7.
	

Th
e 

tim
e 

w
he

n 
th

e 
tid

e 
tu

rn
s,

 a
nd

 th
e 

ho
riz

on
ta

l m
ov

em
en

t i
s 

ze
ro

, i
s 

ca
lle

d 
sl

ac
k 

w
at

er
.

8.
	

Th
e 

le
ng

th
 o

f a
 ti

da
l d

ay
 (2

4 
h 

25
 m

)
9.
	

Ti
de

s 
in

flu
en

ce
 h

um
an

 c
om

m
er

ci
al

 a
nd

 re
cr

ea
tio

na
l a

ct
iv

iti
es

.

Ti
de

 ta
bl

es

In
te

rn
et

 re
fe

re
nc

e 
to

 
ta

bl
es

C
as

e 
st

ud
ie

s

M
od

el
s 

of
 T

id
e 

ch
an

ge
s 

ar
e 

av
ai

la
bl

e
 M

an
y 

Yo
uT

ub
e 

C
lip

s 
ar

e 
av

ai
la

bl
e 

to
 il

lu
st

ra
te

 a
ll 

th
e 

de
fin

ed
 a

nd
 

illu
st

ra
te

d 
co

nt
en

t 
on

 th
is

 to
pi

c

 



48 CURRICULUM AND ASSESSMENT POLICY STATEMENT

20
 

Sa
lin

ity
   

   
   

   
   

 

Te
rm

 3
St

ra
nd

 –
 O

ce
an

og
ra

ph
y

 
 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
ts

In
ve

sti
ga

tio
ns

Re
so

ur
ce

s
2 

ho
ur

s
Th

e 
eff

ec
t o

f s
al

t

Sa
lin

ity

Le
ar

ne
rs

 sh
ou

ld
 

ha
ve

 a
 b

as
ic

 
un

de
rs

ta
nd

in
g 

w
hi

ch
 w

he
n 

ap
pl

ie
d 

sh
ou

ld
 

le
ad

 to
 a

n 
ab

ili
ty

 to
 e

xp
la

in
 

co
nc

ep
ts

 su
ch

 
as

 T
he

rm
oh

al
in

e 
ci

rc
ul

ati
on

.

1.
 

Du
rin

g 
th

e 
tim

e 
th

at
 th

e 
ea

rt
h 

w
as

 fo
rm

ed
, r

el
en

tle
ss

 ra
in

fa
ll 

la
nd

ed
 o

n 
th

e 
ea

rt
h’

s r
oc

ky
 

su
rf

ac
e.

2.
 

Vo
lc

an
ic

 a
tm

os
ph

er
e 

ga
ss

es
 –

 su
ch

 a
s c

hl
or

in
e 

– 
w

er
e 

di
ss

ol
ve

d 
in

 th
e 

ra
in

w
at

er
. A

 h
ig

h 
co

nt
en

t o
f C

O
2 a

nd
 su

lp
hu

r d
io

xi
de

 in
 th

e 
at

m
os

ph
er

e 
cr

ea
te

d 
ac

id
ic

 ra
in

fa
ll,

 a
nd

 a
ci

d 
ra

in
w

at
er

 d
iss

ol
ve

d 
la

rg
e 

am
ou

nt
s o

f m
in

er
al

s o
n 

ea
rt

h’
s s

ur
fa

ce
 a

nd
 d

ra
in

ed
 a

w
ay

. S
al

ts
 

ac
cu

m
ul

at
ed

 o
ve

r ti
m

e.
3.

 
O

ve
r m

ill
io

ns
 o

f y
ea

rs
 ra

in
w

at
er

 d
iss

ol
ve

d 
th

es
e 

sa
lts

 w
hi

ch
 d

ra
in

ed
 v

ia
 ri

ve
rs

 in
to

 th
e 

oc
ea

n,
 w

he
re

 th
e 

sa
lts

 a
cc

um
ul

at
ed

 b
ec

au
se

 o
f w

at
er

 e
va

po
ra

tio
n.

 T
he

re
fo

re
, t

he
 se

a 
is 

sa
lty

.
4.

 
W

at
er

 h
as

 b
ee

n 
ca

lle
d 

th
e 

un
iv

er
sa

l s
ol

ve
nt

 a
s i

t h
as

 a
n 

ex
ce

lle
nt

 a
bi

lit
y 

to
 d

is
so

lv
e 

a 
w

id
e 

ra
ng

e 
of

 m
at

er
ia

ls 
be

ca
us

e 
of

 it
s p

ol
ar

 n
at

ur
e.

5.
 

Th
e 

sa
lt 

m
ol

ec
ul

e 
(N

a+ Cl
- ) c

on
sis

ts
 o

f o
ne

 a
to

m
 o

f s
od

iu
m

 (N
a+ ), 

w
hi

ch
 h

as
 a

 p
os

iti
ve

 c
ha

rg
e,

 
an

d 
on

e 
at

om
 o

f c
hl

or
in

e 
(C

l- ), 
w

hi
ch

 h
as

 a
 n

eg
ati

ve
 c

ha
rg

e.
 S

al
ts

 d
iss

ol
ve

 e
as

ily
 in

 w
at

er
 

be
ca

us
e 

of
 th

e 
po

la
rit

y 
of

 H
2O

. I
n 

so
lu

tio
n,

 th
e 

m
ol

ec
ul

e 
di

ss
oc

ia
te

s,
 a

nd
 so

di
um

 io
ns

 a
re

 
su

rr
ou

nd
ed

 b
y 

th
e 

ne
ga

tiv
el

y 
ch

ar
ge

d 
O

 e
nd

 o
f t

he
 w

at
er

 m
ol

ec
ul

e.
 T

he
 c

hl
or

id
e 

io
ns

 a
re

 
su

rr
ou

nd
ed

 b
y 

th
e 

po
siti

ve
ly

 c
ha

rg
ed

 H
2 e

nd
 o

f t
he

 w
at

er
 m

ol
ec

ul
e.

6.
 

W
he

n 
sa

lts
 a

re
 d

iss
ol

ve
d 

in
 w

at
er

, t
he

 d
en

sit
y 

of
 w

at
er

 in
cr

ea
se

s b
ec

au
se

 sa
lts

 h
av

e 
gr

ea
te

r 
de

ns
ity

 th
an

 w
at

er
.

7.
 

Th
e 

av
er

ag
e 

de
ns

ity
 o

f w
at

er
 a

t 4
  ͦC

 is
 1

.0
27

8 
g / cm

3 . T
he

 o
pe

n 
oc

ea
n 

ha
s a

n 
av

er
ag

e 
sa

lt 
co

nt
en

t o
f 3

5 
g / kg

.  
Ill

us
tr

at
e 

th
e 

ra
ng

e 
of

 sa
lin

iti
es

 fo
un

d 
in

 w
at

er
 b

od
ie

s (
De

ad
 S

ea
; R

ed
 

Se
a;

 M
ou

th
 o

f t
he

 N
ile

 a
nd

 C
on

go
 R

iv
er

s)
 

8.
 

De
sc

rib
e 

th
e 

te
rm

s c
on

st
an

t p
ro

po
rti

on
s o

f s
ea

 w
at

er
, s

ol
uti

on
s &

 m
ix

tu
re

s,
 sa

lin
iti

es
’ 

im
pa

ct
 u

po
n 

bu
oy

an
cy

, b
an

ds
 o

f s
al

in
ity

, i
ns

tr
um

en
ts

 to
 m

ea
su

re
 sa

lin
ity

 a
nd

 th
e 

sa
lin

ity
 

sc
al

e.
9.

 
If 

tw
o 

so
lu

tio
ns

 o
f d

iff
er

in
g 

pr
op

er
tie

s c
om

e 
in

to
 c

on
ta

ct
, t

he
y 

w
ill

 n
ot

 m
ix

 e
as

ily
 b

ec
au

se
 o

f 
th

ei
r d

iff
er

in
g 

de
ns

iti
es

.
a
.	

Ha
lo

cl
in

es
 a

re
 se

pa
ra

te
 la

ye
rs

 o
f d

iff
er

en
t s

al
in

ity
. 

b.
	

Th
er

m
oc

lin
e 

is 
a 

la
ye

r o
f r

ap
id

ly
 c

ha
ng

in
g 

te
m

pe
ra

tu
re

.
c.
	

Py
cn

oc
lin

e 
a 

la
ye

r o
f r

ap
id

ly
 c

ha
ng

in
g 

de
ns

ity
. T

he
 p

yc
no

cl
in

e 
in

cl
ud

es
 b

ot
h 

th
e 

ha
lo

cl
in

e 
(s

al
in

ity
 g

ra
di

en
t)

 a
nd

 th
e 

th
er

m
oc

lin
e 

(te
m

pe
ra

tu
re

 g
ra

di
en

t)
. T

he
 

py
cn

oc
lin

e 
re

fe
rs

 to
 a

 ra
pi

dl
y 

ch
an

gi
ng

 d
en

sit
y 

w
ith

 d
ep

th
, b

ec
au

se
 o

f r
ap

id
 

ch
an

ge
s i

n 
te

m
pe

ra
tu

re
 a

nd
 sa

lin
ity

.
d.
	

Ap
pl

y 
th

es
e 

co
nc

ep
ts

 b
y 

ex
pl

or
in

g 
th

er
m

oh
al

in
e 

ci
rc

ul
ati

on
.  

10
. 

Th
e 

se
pa

ra
te

 “
po

ck
et

s”
 o

f w
at

er
 a

re
 c

om
m

on
ly

 se
en

 in
 e

st
ua

rie
s w

he
re

 fr
es

h,
 sa

lt,
 w

ar
m

 
an

d 
co

ld
-w

at
er

 m
ix

.

Sa
lt 

w
at

er
 a

nd
 

fr
es

h 
w

at
er

 la
ye

re
d 

ex
pe

rim
en

t

Bo
il 

off
 se

a 
w

at
er

 
re

du
ci

ng
 so

lu
tio

n 
to

 
sa

lt 
cr

ys
ta

ls 

Gl
as

s

Sa
lt 

w
at

er

Fr
es

h 
w

at
er

Fo
od

 c
ol

ou
rin

g

 Ho
t p

la
te

 o
r B

un
se

n 
bu

rn
er



49MARINE SCIENCESCAPS

21
 

Th
e 

A
tm

os
ph

er
e 

   
   

   
   

   

Te
rm

 3
St

ra
nd

 –
 O

ce
an

og
ra

ph
y

 
 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
ts

In
ve

sti
ga

tio
ns

Re
so

ur
ce

s

2 
ho

ur
s

Th
e 

de
pt

h 
of

 
th

e 
co

nt
en

t 
lis

te
d 

in
 

th
e 

Ke
y 

Co
nc

ep
ts

.  
Le

ar
ne

rs
 

sh
ou

ld
 

kn
ow

 a
nd

 
be

 a
bl

e 
to

 
ap

pl
y 

th
es

e 
co

nc
ep

ts
 

to
 v

ar
io

us
 

pr
ob

le
m

s.

1.
 

Ea
rt

h 
is 

su
rr

ou
nd

ed
 b

y 
tw

o 
“e

nv
el

op
es

” 
– 

a 
flu

id
 o

ne
, t

he
 o

ce
an

; a
nd

 a
 g

as
eo

us
 o

ne
, t

he
 a

tm
os

ph
er

e.
2.

 
Th

e 
su

n 
he

at
s t

he
 e

ar
th

, w
hi

ch
 ra

di
at

es
 so

m
e 

he
at

 to
 th

e 
at

m
os

ph
er

e 
an

d 
th

e 
oc

ea
n.

3.
 

O
ce

an
s a

nd
 la

nd
 a

bs
or

b 
he

at
 b

ett
er

 th
an

 th
e 

at
m

os
ph

er
e 

do
es

. O
ce

an
s r

et
ai

n 
th

ei
r h

ea
t b

ett
er

 th
an

 
la

nd
 d

oe
s,

 w
he

re
 fo

r e
xa

m
pl

e 
he

at
 is

 lo
st

 fr
om

 so
m

e 
ro

ck
 ty

pe
s r

el
ati

ve
ly

 q
ui

ck
ly.

 T
hi

s d
iff

er
en

ce
 re

su
lts

 
fr

om
 th

e 
sp

ec
ifi

c 
he

at
 c

ap
ac

ity
 (S

HC
) o

f w
at

er
 in

 re
la

tio
n 

to
 th

e 
SH

C 
of

 ro
ck

s a
nd

 a
ir.

4.
 

SH
C 

of
 w

at
er

 is
 w

ha
t d

am
pe

ns
 se

as
on

al
 c

ha
ng

es
 in

 a
qu

ati
c 

an
d 

co
as

ta
l e

nv
iro

nm
en

ts
.

5.
 

He
at

 is
 tr

an
sf

er
re

d 
fr

om
 la

nd
 in

to
 th

e 
at

m
os

ph
er

e,
 w

hi
ch

 se
ts

 a
ir 

in
 m

oti
on

 b
y 

co
nv

ec
tio

n.
6.

 
Th

e 
he

at
 tr

an
sf

er
 p

ro
du

ce
s s

ur
fa

ce
 w

in
ds

 a
nd

 tr
an

sf
er

 o
f h

ea
t f

ro
m

 o
ne

 p
ar

t o
f t

he
 a

tm
os

ph
er

e 
to

 
an

ot
he

r.
7.

 
Bo

th
 w

in
ds

 a
nd

 c
ur

re
nt

s t
ra

ns
po

rt
 h

ea
t.

8.
 

Th
e 

dy
na

m
ic

 in
te

ra
cti

on
 b

et
w

ee
n 

at
m

os
ph

er
e 

an
d 

oc
ea

n 
co

ns
ta

nt
ly

 m
od

ifi
es

 it
se

lf.
 T

he
 a

tm
os

ph
er

e 
an

d 
oc

ea
n 

ar
e 

co
ns

ta
nt

ly
 m

ov
in

g,
 d

riv
en

 b
y 

de
ns

ity
 c

ha
ng

es
 (i

n 
th

e 
ai

r o
r w

at
er

) a
nd

 g
ra

vi
ty

.  
O

ne
 

sy
st

em
 d

riv
es

 th
e 

ot
he

r.
La

ye
rs

 a
nd

 S
tr

uc
tu

re
 o

f A
tm

os
ph

er
e 

1.
 

Ai
r i

s c
om

po
se

d 
of

 a
 ra

ng
e 

of
 g

as
se

s (
N

, O
2, C

O
2, A

r, 
N

e,
 H

e,
 H

 a
nd

 O
3). 

Th
e 

m
os

t c
om

m
on

 a
re

 n
itr

og
en

, 
ox

yg
en

, c
ar

bo
n 

di
ox

id
e 

an
d 

w
at

er
 v

ap
ou

r. 
2.

 
Ai

r p
re

ss
ur

e 
is 

th
e 

fo
rc

e 
w

ith
 w

hi
ch

 a
ir 

pr
es

se
s t

ow
ar

ds
 th

e 
ea

rt
h’

s c
en

tr
e.

3.
 

Th
e 

at
m

os
ph

er
e’

s l
ay

er
s a

re
 n

am
ed

 th
e 

tr
op

os
ph

er
e,

 st
ra

to
sp

he
re

, m
es

os
ph

er
e 

an
d 

th
er

m
os

ph
er

e.
 

M
os

t c
lo

ud
s a

re
 fo

un
d 

in
 th

e 
tr

op
os

ph
er

e.
 (I

llu
st

ra
te

 u
sin

g 
di

ag
ra

m
s.

)
4.

 
Te

m
pe

ra
tu

re
s i

n 
th

e 
hi

gh
er

 m
es

os
ph

er
e 

an
d 

th
er

m
os

ph
er

e 
de

cr
ea

se
 w

ith
 in

cr
ea

sin
g 

al
tit

ud
e.

5.
 

Th
e 

ea
rt

h’
s c

lim
at

e 
ch

an
ge

s n
at

ur
al

ly.
 T

he
re

 a
re

 n
at

ur
al

 a
nd

 h
um

an
 fo

rc
es

 w
hi

ch
 a

ffe
ct

 th
e 

cl
im

at
e,

 a
nd

 
re

ce
nt

ly
 h

um
an

 a
cti

vi
tie

s s
uc

h 
as

 th
e 

bu
rn

in
g 

of
 fo

ss
il 

fu
el

s h
av

e 
ca

us
ed

 a
n 

in
cr

ea
se

 in
 th

e 
ra

te
 th

at
 

cl
im

at
e 

re
gi

on
s  

ha
ve

 sh
ift

ed
 a

nd
 c

ha
ng

ed
.

6.
 

O
ne

 o
f t

he
 m

aj
or

 fa
ct

or
s c

au
sin

g 
cl

im
at

e 
ch

an
ge

 is
 a

n 
in

cr
ea

se
 in

 g
re

en
ho

us
e 

ga
se

s s
uc

h 
as

 C
O

2. T
hi

s 
in

cr
ea

se
 in

 th
e 

CO
2 la

ye
r t

ra
ps

 o
ut

go
in

g 
lo

ng
-w

av
e 

ra
di

ati
on

, c
re

ati
ng

 a
 g

re
en

ho
us

e 
eff

ec
t a

nd
 g

lo
ba

l 
w

ar
m

in
g.

  
7.

 
De

sc
rib

e 
ev

id
en

ce
 fo

r g
lo

ba
l w

ar
m

in
g.

8.
 

Th
e 

oz
on

e 
la

ye
r h

as
 b

ee
n 

su
bs

ta
nti

al
ly

 d
ep

le
te

d 
du

rin
g 

th
e 

la
st

 c
en

tu
ry

 b
ec

au
se

 o
f t

he
 re

le
as

e 
of

 c
hl

or
o-

flu
or

oc
ar

bo
ns

 (C
FC

s)
 in

to
 th

e 
at

m
os

ph
er

e.
 A

 lo
ss

 o
f o

zo
ne

 re
su

lts
 in

 m
or

e 
ul

tr
av

io
le

t r
ay

s r
ea

ch
in

g 
th

e 
ea

rt
h’

s s
ur

fa
ce

. W
ith

 th
e 

ba
nn

in
g 

of
 C

FC
 u

se
, t

hi
s p

ro
ce

ss
 is

 sl
ow

ly
 b

ei
ng

 re
ve

rs
ed

.

Gr
ee

nh
ou

se
 

ga
se

s
 M

an
y 

Yo
uT

ub
e 

Cl
ip

s a
re

 a
va

ila
bl

e 
to

 il
lu

st
ra

te
 a

ll 
th

e 
de

fin
ed

 a
nd

 
ill

us
tr

at
ed

 c
on

te
nt

 
on

 th
is 

to
pi

c

Se
e 

N
O

AA
 

re
so

ur
ce

s



50 CURRICULUM AND ASSESSMENT POLICY STATEMENT

22
 

A
ir 

M
ov

em
en

t o
n 

Ea
rt

h’
s 

su
rf

ac
e 

   
   

   
   

   

Te
rm

 3
St

ra
nd

 –
 O

ce
an

og
ra

ph
y

 
 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
ts

In
ve

sti
ga

tio
ns

Re
so

ur
ce

s
3 

ho
ur

s 
W

in
d 

an
d 

ai
r 

m
ov

em
en

t

Le
ar

ne
rs

  s
ho

ul
d 

un
de

rs
ta

nd
 th

is
 

co
nt

en
t a

s a
n 

ov
er

vi
ew

 a
nd

 a
s 

an
 in

tr
od

uc
tio

n 
to

 S
ou

th
 A

fr
ic

an
 

w
ea

th
er

 sy
st

em
s 

as
 th

e 
co

nt
en

t 
co

ul
d 

be
 a

pp
lie

d 
to

 o
th

er
 st

ra
nd

s.
 

Ai
r M

ov
em

en
t o

n 
Ea

rt
h’

s S
ur

fa
ce

1.
 

If 
th

e 
ea

rt
h 

di
d 

no
t r

ot
at

e,
 a

ir 
m

ov
em

en
t w

ou
ld

 n
ev

er
th

el
es

s o
cc

ur
 b

ec
au

se
 o

f u
ne

ve
n 

he
ati

ng
 o

f t
he

 
la

nd
 su

rf
ac

e.
2.

 
Th

e 
Co

rio
lis

 E
ffe

ct
 (r

es
ul

tin
g 

fr
om

 e
ar

th
’s 

ro
ta

tio
n)

 h
as

 a
 si

gn
ifi

ca
nt

 e
ffe

ct
 o

n 
th

e 
m

ov
em

en
t o

f a
ir 

w
ith

in
 

th
e 

at
m

os
ph

er
e.

 
3.

 
U

se
 d

ia
gr

am
s t

o 
ill

us
tr

at
e 

th
e 

fo
llo

w
in

g:
 

a)
 

Ha
dl

ey
’s 

ce
ll,

 F
er

re
ll’

s c
el

l a
nd

 p
ol

ar
 c

el
ls

b)
 

W
in

d 
ba

nd
s a

ss
oc

ia
te

d 
w

ith
 th

e 
ce

lls
c)

 
Zo

ne
s o

f d
es

ce
nd

in
g 

ai
r p

ro
du

ce
 d

ol
dr

um
s (

eg
 h

or
se

 la
tit

ud
es

).
4.

 
Se

as
on

al
 d

iff
er

en
ce

s r
es

ul
t i

n 
th

e 
w

in
d 

ba
nd

s a
pp

ea
rin

g 
to

 m
ig

ra
te

 n
or

th
 a

nd
 so

ut
h 

as
 se

as
on

s c
ha

ng
e 

(u
se

 d
ia

gr
am

s t
o 

ill
us

tr
at

e.
) 

5.
 

Ex
pl

an
ati

on
 o

f t
he

 se
ve

n 
di

ffe
re

nt
 is

ob
ar

ic
 sy

st
em

s i
nc

lu
de

  ‘
cu

t o
ff 

lo
w

s’
 a

nd
 th

e 
w

ea
th

er
 re

la
te

d 
th

er
et

o.
6.

 
Ba

sic
 c

lo
ud

 a
nd

 fo
g 

de
ve

lo
pm

en
t w

ith
 re

co
gn

iti
on

 o
f t

he
 v

ar
io

us
 ty

pe
s.

7.
 

In
te

rp
re

ta
tio

n 
of

 th
e 

w
ea

th
er

 sy
st

em
s a

ffe
cti

ng
 S

ou
th

er
n 

Af
ric

a 
(s

yn
op

tic
 c

ha
rt

s a
nd

 a
na

ly
sis

 c
ha

rt
s)

8.
 

U
nd

er
st

an
di

ng
 o

f t
he

 B
ea

uf
or

t w
in

d 
sc

al
e 

an
d 

th
e 

Ge
os

tr
op

hi
c 

w
in

d 
sc

al
e.

9.
 

St
or

m
 su

rg
es

 o
cc

ur
 w

he
n 

st
or

m
-e

le
va

te
d 

se
a 

su
rf

ac
es

 re
ac

h 
th

e 
sh

or
e,

 re
su

lti
ng

 in
 fl

oo
di

ng
.

St
or

m
s i

n 
th

e 
oc

ea
ns

 (T
ro

pi
ca

l R
ev

ol
vi

ng
 S

to
rm

s o
r C

yc
lo

ne
s;

 ) 
an

d 
M

id
 L

ati
tu

de
 D

ep
re

ss
io

ns

1.
 

Tr
op

ic
al

 R
ev

ol
vi

ng
 st

or
m

s i
nc

lu
di

ng
 c

yc
lo

ne
s,

 h
ur

ric
an

es
, a

nd
 w

at
er

 sp
ou

ts
 c

on
ta

in
 st

ro
ng

 ro
ta

tin
g 

w
in

ds
 

th
at

 c
au

se
 d

am
ag

e 
an

d 
aff

ec
t s

hi
pp

in
g.

2.
 

Fo
rm

ati
on

: s
to

rm
s s

uc
h 

as
 c

yc
lo

ne
s o

r h
ur

ric
an

es
 o

cc
ur

 o
ve

r w
ar

m
 w

at
er

 in
 tr

op
ic

al
 o

ce
an

s f
ar

 fr
om

 
je

t s
tr

ea
m

s.
 M

id
 la

tit
ud

e 
de

pr
es

sio
ns

 (M
LD

) o
cc

ur
 a

t t
he

 fr
on

ta
l z

on
e 

be
tw

ee
n 

w
ar

m
 m

oi
st

 tr
op

ic
al

 
m

ar
iti

m
e 

ai
r a

nd
 c

ol
d 

dr
y 

po
la

r m
ar

iti
m

e 
ai

r. 
Vo

rt
ex

es
 o

cc
ur

 w
ith

 fr
on

ts
 in

 th
is 

la
tit

ud
e 

ba
nd

. T
he

y 
pr

ed
om

in
an

tly
 a

re
 w

es
t t

o 
ea

st
 m

ov
in

g 
w

ith
 th

e 
je

t s
tr

ea
m

s.
3.

 
Si

ze
: C

yc
lo

ne
s a

re
 la

rg
e,

 u
p 

to
 1

 6
00

 k
m

 a
cr

os
s.

 M
LD

’s 
ar

e 
ve

ry
 la

rg
e 

an
d 

ar
e 

oft
en

 a
ss

oc
ia

te
d 

w
ith

 
a 

fa
m

ily
 o

f d
ep

re
ss

io
ns

. I
n 

th
e 

so
ut

he
rn

 o
ce

an
 th

e 
pr

im
ar

y 
is 

so
ut

h 
an

d 
ea

st
 o

f t
he

 se
co

nd
ar

y 
(ie

) 
de

pr
es

sio
ns

. W
ar

m
 fr

on
ts

 a
nd

 c
ol

d 
fr

on
ts

 c
ov

er
 m

an
y 

na
uti

ca
l m

ile
s i

n 
siz

e.
 

4.
 

Du
ra

tio
n:

 C
yc

lo
ne

s a
nd

 M
LD

s c
an

 la
st

 u
p 

to
 3

 w
ee

ks
.

5.
 

W
in

d 
sp

ee
d:

 C
yc

lo
ne

s h
av

e 
a 

lo
w

er
 sp

ee
d,

 a
ro

un
d 

32
0 

km
/h

. M
LD

s m
ov

e 
fa

st
er

, m
or

e 
th

an
 4

80
 k

m
/h

.
6.

 
O

cc
ur

re
nc

es
: I

nd
ia

n 
O

ce
an

 c
yc

lo
ne

s m
ov

e 
fr

om
 th

e 
w

ar
m

 tr
op

ic
al

 w
at

er
s t

ow
ar

ds
 M

oz
am

bi
qu

e 
in

 la
te

 
su

m
m

er
. 

7.
 

Th
ey

 tr
av

el
 so

ut
h 

w
es

t a
nd

 re
cu

rv
e 

at
 a

bo
ut

 2
2°

 S
 la

tit
ud

e 
an

d 
lo

se
 e

ne
rg

y 
ov

er
 c

ol
de

r w
at

er
 o

r w
he

n 
pa

ss
in

g 
ov

er
la

nd
. A

vo
id

an
ce

 is
 im

po
rt

an
t f

or
 sh

ip
s e

sp
ec

ia
lly

 sm
al

l v
es

se
ls 

su
ch

 a
s y

ac
ht

s R
ou

gh
ly

 1
0 

hu
rr

ic
an

es
 o

cc
ur

 in
 W

es
t A

tla
nti

c 
pe

r y
ea

r (
th

us
 n

ot
 a

 S
ou

th
 A

fr
ic

an
 p

he
no

m
en

on
).

8.
 

W
ar

ni
ng

 ti
m

e:
 C

yc
lo

ne
s,

 M
LD

s a
nd

 h
ur

ric
an

es
 se

ve
ra

l d
ay

s.

Co
rio

lis
 E

ffe
ct

Dr
aw

in
gs

 o
f 

di
ffe

re
nt

 c
el

ls 
an

d 
th

ei
r a

ss
oc

ia
te

d 
w

in
d 

ba
nd

s

Vi
de

os



51MARINE SCIENCESCAPS

Te
rm

 3
St

ra
nd

 –
 O

ce
an

og
ra

ph
y

 
 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
ts

In
ve

sti
ga

tio
ns

Re
so

ur
ce

s
O

ro
gr

ap
hi

c 
Eff

ec
t

1.
 

As
 w

in
ds

 m
ov

e 
ac

ro
ss

 th
e 

oc
ea

n,
 w

at
er

 is
 a

bs
or

be
d.

 M
ou

nt
ai

ns
 a

lo
ng

 th
e 

co
as

t d
efl

ec
t o

n-
sh

or
e 

w
in

ds
 

up
w

ar
ds

. T
he

 a
ir 

co
ol

s,
 c

au
sin

g 
co

nd
en

sa
tio

n,
 a

nd
 p

re
ci

pi
ta

tio
n 

oc
cu

rs
 o

n 
th

e 
w

in
dw

ar
d 

sid
e 

of
 th

e 
m

ou
nt

ai
n.

2.
 

O
n 

th
e 

le
e 

sid
e 

of
 th

e 
m

ou
nt

ai
n,

 a
ir 

is 
dr

y.
 T

hi
s i

s c
al

le
d 

a 
ra

in
 sh

ad
ow

. (
eg

 G
eo

rg
e 

is 
w

et
, O

ud
ts

ho
or

n 
is 

dr
ye

r, 
an

d 
Pr

in
ce

 A
lb

er
t i

s t
he

 d
rie

st
. U

se
 d

ia
gr

am
s t

o 
ill

us
tr

at
e.

) 
3.

 
Th

e 
An

de
s M

ou
nt

ai
ns

 in
 S

ou
th

 A
m

er
ic

a 
ar

e 
an

ot
he

r e
xa

m
pl

e 
of

 a
 ra

ng
e 

th
at

 d
ev

el
op

s a
 ra

in
 sh

ad
ow

 o
n 

th
e 

le
e 

sid
e 

of
 th

e 
m

ou
nt

ai
n 

ra
ng

e 
– 

he
re

, t
he

 A
ta

ca
m

a 
De

se
rt

. (
U

se
 d

ia
gr

am
s t

o 
ill

us
tr

at
e.

)  



52 CURRICULUM AND ASSESSMENT POLICY STATEMENT

23
 

C
ha

rt
 w

or
k 

– 
Lo

ca
tio

n 
Sy

st
em

s 
an

d 
th

e 
Sh

ap
e 

of
 E

ar
th

   
   

   
   

   
 

Te
rm

 3
St

ra
nd

 –
 O

ce
an

og
ra

ph
y

 
 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
ts

In
ve

sti
ga

tio
ns

Re
so

ur
ce

s
4 

ho
ur

s
N

av
ig

ati
on

al
 

sk
ill

s a
nd

 
ch

ar
ts

 is
 d

ea
lt 

w
ith

 o
n 

an
 

in
tr

od
uc

to
ry

 
le

ve
l. 

 

Th
e 

sh
ap

e 
of

 th
e 

ea
rt

h 
 

1.
 

As
 th

e 
ea

rt
h 

co
ol

ed
 a

fte
r i

ts
 fo

rm
ati

on
, g

ra
vi

ty
 a

nd
 ro

ta
tio

na
l f

or
ce

s r
es

ul
te

d 
in

 it
 fo

rm
in

g 
in

to
 a

 g
eo

id
 

(a
lm

os
t s

ph
er

ic
al

) s
ha

pe
. 

2.
 

Th
e 

av
er

ag
e 

ra
di

us
 o

f t
he

 e
ar

th
 is

 6
37

1 
km

.
3.

 
Th

er
e 

is 
a 

sli
gh

t b
ul

ge
 o

f 2
1.

3 
km

 a
t t

he
 e

qu
at

or
. 

4.
 

M
os

t o
f t

he
 su

rf
ac

e 
la

nd
 m

as
s o

n 
th

e 
pl

an
et

 is
 fo

un
d 

in
 th

e 
no

rt
he

rn
 h

em
is

ph
er

e.
5.

 
Th

e 
sh

ap
e 

of
 th

e 
ea

rt
h 

is 
re

la
tiv

el
y 

sm
oo

th
, w

ith
 it

s h
ig

he
st

 p
oi

nt
 M

t E
ve

re
st

 b
ei

ng
 8

84
0 

m
 a

bo
ve

 se
a 

le
ve

l. 
Th

e 
de

ep
es

t o
ce

an
 tr

en
ch

, t
he

 M
ar

ia
na

 T
re

nc
h,

 is
 1

1 
00

0 
m

 d
ee

p.

Gr
ap

h 
ill

us
tr

ati
ng

 
pr

op
or

tio
n 

of
 

la
nd

 in
 n

or
th

er
n 

ve
rs

us
 so

ut
he

rn
 

he
m

isp
he

re
s

In
te

rp
re

ta
tio

n 
of

 
ba

th
ym

et
ry

 c
ha

rt
s

 

It 
is

 a
 to

pi
c 

de
al

t w
ith

 
in

 o
th

er
 

su
bj

ec
ts

.  
Th

e 
m

os
t r

el
ev

an
t 

co
nt

en
t i

s t
o 

id
en

tif
y 

gr
id

 
re

fe
re

nc
es

 
of

 M
ar

in
e 

Sc
ie

nc
es

 
st

ud
ie

s.
 

Lo
ca

tio
n 

sy
st

em
s  

1.
 

W
he

n 
w

e 
st

ud
y 

th
e 

ea
rt

h,
 a

nd
 th

e 
oc

ea
ns

 in
 p

ar
tic

ul
ar

, e
xa

ct
 p

os
iti

on
s o

n 
th

e 
pl

an
et

 n
ee

d 
to

 b
e 

id
en

tifi
ed

. 
Th

e 
lo

ca
tio

n 
sy

st
em

 u
se

d 
is 

lin
es

 o
f l

ati
tu

de
 a

nd
 lo

ng
itu

de
.

a
.	

Li
ne

s o
f l

ati
tu

de
 a

re
 c

al
le

d 
“p

ar
al

le
ls”

 a
nd

 b
eg

in
 in

 th
e 

ce
nt

re
, a

t t
he

 e
qu

at
or

, w
hi

ch
 is

 ze
ro

 d
eg

re
es

 
la

tit
ud

e 
(0

°)
. T

he
 p

ol
es

 a
re

 a
t 9

0°
, w

ith
 N

or
th

 P
ol

e 
at

 9
0°

 N
 a

nd
 S

ou
th

 P
ol

e 
at

 9
0°

 S
.  

b.
	

Li
ne

s o
f l

ati
tu

de
 a

re
 d

et
er

m
in

ed
 b

y 
th

e 
an

gl
e 

be
tw

ee
n 

th
e 

ce
nt

re
 o

f t
he

 e
ar

th
 a

nd
 th

e 
eq

ua
to

r a
nd

 a
n 

im
ag

in
ar

y 
lin

e 
to

 th
e 

ed
ge

 o
f t

he
 e

ar
th

.
c.
	

Li
ne

s o
f l

on
gi

tu
de

 (“
m

er
id

ia
ns

”)
 a

re
 d

ra
w

n 
at

 ri
gh

t a
ng

le
s t

o 
lin

es
 o

f l
ati

tu
de

. Z
er

o 
de

gr
ee

s l
ati

tu
de

 (0
°)

 
is 

a 
lin

e 
dr

aw
n 

fr
om

 th
e 

N
or

th
 to

 S
ou

th
 P

ol
es

 th
ro

ug
h 

G
re

en
w

ic
h 

Vi
lla

ge
 n

ea
r L

on
do

n,
 U

K.
 T

hi
s l

in
e 

is 
ca

lle
d 

th
e 

G
re

en
w

ic
h 

M
er

id
ia

n,
 a

nd
 th

e 
18

0°
 m

er
id

ia
n 

is 
ca

lle
d 

th
e 

In
te

rn
ati

on
al

 D
at

e 
Li

ne
. T

hi
s i

s n
ot

 
a 

st
ra

ig
ht

 li
ne

, b
ec

au
se

 it
 is

 th
e 

lin
e 

us
ed

 to
 d

iv
id

e 
on

e 
da

y 
fr

om
 a

no
th

er
. C

er
ta

in
 P

ac
ifi

c 
isl

an
ds

 fa
lli

ng
 

un
de

r t
he

 sa
m

e 
co

un
tr

y 
ne

ed
 to

 fi
t i

nt
o 

th
e 

sa
m

e 
da

y.
2.

 
Li

ne
s o

f l
on

gi
tu

de
s a

re
 n

am
ed

 a
s t

he
 a

ng
ul

ar
 c

ha
ng

e,
 e

as
t o

r w
es

t, 
fr

om
 0

°.

U
se

 S
ky

pe
 in

 
th

e 
cl

as
sr

oo
m

 
to

 c
on

ne
ct

 w
ith

 
st

ud
en

ts
 a

t s
ch

oo
ls 

in
 d

iff
er

en
t ti

m
e 

zo
ne

s

 B
at

hy
m

et
ry

 
ch

ar
ts

 

Co
m

pa
ss

Gl
ob

e

Br
ie

fly
 

in
tr

od
uc

e 
eq

ui
pm

en
t 

Th
er

m
om

et
er

Ba
ro

m
et

er

Hy
gr

om
et

er

An
em

om
et

er

GP
S 



53MARINE SCIENCESCAPS

Te
rm

 3
St

ra
nd

 –
 O

ce
an

og
ra

ph
y

 
 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
ts

In
ve

sti
ga

tio
ns

Re
so

ur
ce

s

 
 

Ch
ar

ts
 a

nd
 m

ap
s s

ho
w

 th
e 

pl
an

et
’s 

th
re

e-
di

m
en

sio
na

l s
ur

fa
ce

 a
s i

f p
ro

je
ct

ed
 o

nt
o 

a 
fla

t s
ur

fa
ce

. T
he

 ta
sk

 o
f a

 
m

ap
m

ak
er

 o
r c

ar
to

gr
ap

he
r i

s t
o 

pr
od

uc
e 

a 
re

pr
es

en
ta

tio
n 

on
to

 a
 fl

at
 c

ha
rt

 th
at

 is
 m

os
t a

cc
ur

at
e,

 c
on

ve
ni

en
t 

fo
r u

se
, a

nd
 th

e 
le

as
t d

ist
or

te
d.

1.
 

An
y 

fla
t m

ap
 o

r c
ha

rt
 w

ill
 b

e 
a 

di
st

or
te

d 
vi

ew
 o

f a
 sp

he
ric

al
 su

rf
ac

e.
 C

ha
rt

s a
re

 d
ra

w
n 

by
 p

la
ci

ng
 a

n 
im

ag
in

ar
y 

la
m

p 
in

 th
e 

ce
nt

re
 o

f t
he

 e
ar

th
 a

nd
 p

ro
je

cti
ng

 th
e 

im
ag

e 
of

 th
e 

gl
ob

e 
on

to
 a

 fl
at

 c
ha

rt
 su

rf
ac

e.
 

Di
ffe

re
nt

 p
ro

je
cti

on
s a

re
 o

bt
ai

ne
d 

by
 d

iff
er

en
t p

os
iti

on
s o

f a
) t

he
 li

gh
t s

ou
rc

e 
in

sid
e 

th
e 

gl
ob

e 
an

d 
b)

 th
e 

ch
ar

t.
2.

 
M

os
t m

ap
s a

re
 o

ne
 o

f t
hr

ee
 b

as
ic

 p
ro

je
cti

on
s:

 c
yl

in
dr

ic
al

 p
ro

je
cti

on
, c

on
ic

 p
ro

je
cti

on
, a

nd
 ta

ng
en

t p
la

ne
 

pr
oj

ec
tio

n.
 T

he
 p

ag
e 

is 
ei

th
er

 w
ra

pp
ed

 a
ro

un
d 

th
e 

cy
lin

de
r, 

in
 a

 c
on

e 
(w

ith
 th

e 
pa

ge
 in

 c
on

ta
ct

 w
ith

 th
e 

eq
ua

to
r)

, o
r fl

at
 a

s a
 ta

ng
en

t p
la

ne
 p

ro
je

cti
on

. T
he

se
 p

ro
je

cti
on

s s
ho

w
 la

nd
 a

re
a 

be
in

g 
di

sp
ro

po
rti

on
at

el
y 

la
rg

er
 in

 th
e 

up
pe

r l
ati

tu
de

s.
 A

s a
 re

su
lt,

 c
on

tin
en

ts
 su

ch
 a

s E
ur

op
e,

 A
sia

 a
nd

 N
or

th
 A

m
er

ic
a 

lo
ok

 fa
r 

la
rg

er
 in

 a
re

a 
on

 th
e 

ch
ar

t t
ha

n 
Af

ric
a,

 w
hi

ch
 c

on
ta

in
s l

ar
ge

 a
re

as
 o

f l
an

d 
at

 th
e 

eq
ua

to
r. 

O
n 

th
e 

Pe
te

rs
 

pr
oj

ec
tio

n,
 A

fr
ic

a 
ap

pe
ar

s f
ar

 la
rg

er
 th

an
 E

ur
op

e 
an

d 
N

or
th

 A
m

er
ic

a.
 T

he
 P

et
er

s p
ro

je
cti

on
 is

 a
 c

om
pu

te
r-

ge
ne

ra
te

d 
pr

oj
ec

tio
n 

w
ith

 la
nd

 p
ro

po
rti

on
at

el
y 

ill
us

tr
at

ed
 o

n 
a 

m
ap

.
3.

 
G

IS
 is

 u
se

d 
ex

te
ns

iv
el

y 
of

 re
ce

nt
 ti

m
es

 to
 re

co
rd

 lo
ca

liti
es

 a
t w

hi
ch

 M
ar

in
e 

Sc
ie

nc
es

 re
se

ar
ch

 o
cc

ur
s

 U
se

 G
PS

, G
oo

gl
e 

M
ap

 a
nd

 ti
m

e 
cl

oc
ks

 o
n 

ce
ll 

ph
on

es
 to

 il
lu

st
ra

te
 

ho
w

 e
as

ily
 ti

m
e 

zo
ne

s a
nd

 lo
ca

tio
n 

sy
st

em
s c

an
 b

e 
ap

pl
ie

d.
  

Ge
oc

ac
he

 
ex

er
ci

se
s/

 g
am

es
 to

 
re

in
fo

rc
e 

co
nc

ep
ts

.   
 



54 CURRICULUM AND ASSESSMENT POLICY STATEMENT

24
 

Ec
ol

og
ic

al
 c

on
ce

pt
s 

in
tr

od
uc

tio
n 

an
d 

C
ar

bo
n,

 N
itr

og
en

 a
nd

 P
ho

sp
ha

te
 

Te
rm

 3
St

ra
nd

 –
 E

co
lo

gy
 

 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
ts

In
ve

sti
ga

tio
ns

Re
so

ur
ce

s
4 

ho
ur

s

Th
e 

De
pt

h 
of

 
th

is
 to

pi
c 

is
 to

 
in

tr
od

uc
e 

th
e 

co
m

po
ne

nt
s o

f 
an

 e
co

sy
st

em
 a

nd
 

un
de

rs
ta

nd
 so

m
e 

of
 th

e 
co

m
pl

ex
 

in
te

ra
cti

on
s 

be
tw

ee
n 

th
em

.  
W

hi
le

 so
m

e 
co

nc
ep

ts
 w

ill
 

be
 d

ea
lt 

w
ith

 
se

pa
ra

te
ly

, i
t 

is
 im

po
rt

an
t 

fo
r l

ea
rn

er
s t

o 
co

m
bi

ne
 th

em
 

w
he

n 
lo

ok
in

g 
at

 sp
ec

ifi
c 

ec
os

ys
te

m
s.

 

Ec
ol

og
y 

An
 e

co
sy

st
em

 is
 d

efi
ne

d 
as

 a
 c

om
m

un
ity

 o
f o

rg
an

is
m

s t
ha

t i
nt

er
ac

t w
ith

 e
ac

h 
ot

he
r a

nd
 th

e 
pa

rti
cu

la
r 

ph
ys

ic
al

 e
nv

iro
nm

en
t i

n 
w

hi
ch

 th
ey

 li
ve

. E
co

lo
gi

st
s s

tu
dy

 e
co

sy
st

em
s i

n 
de

ta
il.

1.
 

An
 e

co
sy

st
em

 is
 li

nk
ed

 b
y 

a 
flo

w
 o

f e
ne

rg
y 

an
d 

m
at

er
ia

ls 
th

ro
ug

h 
th

e 
no

n-
liv

in
g 

(a
bi

oti
c)

 a
s w

el
l a

s 
liv

in
g 

(b
io

tic
) s

ec
tio

ns
 o

f t
he

 sy
st

em
.

2.
 

Th
e 

bi
oti

c 
co

m
po

ne
nt

s i
nc

lu
de

 o
rg

an
ism

s f
ro

m
 se

ve
ra

l t
ro

ph
ic

 le
ve

ls
: 

a.
 

Pr
od

uc
er

s –
 a

ut
ot

ro
ph

s,
 m

ai
nl

y 
ph

yt
op

la
nk

to
n 

an
d 

se
aw

ee
ds

.
b.

 
Co

ns
um

er
s –

 h
et

er
ot

ro
ph

s (
he

rb
iv

or
es

, c
ar

ni
vo

re
s,

 o
m

ni
vo

re
s,

 d
et

riti
vo

re
s)

 th
at

 in
ge

st
 o

th
er

 
or

ga
ni

sm
s,

 u
sin

g 
va

rio
us

 fe
ed

in
g 

st
ra

te
gi

es
 (e

g 
gr

az
in

g,
 b

ro
w

sin
g,

 h
un

tin
g,

 sc
av

en
gi

ng
 a

nd
 

fil
te

r f
ee

di
ng

).
c.

 
De

co
m

po
se

rs
 –

 sa
pr

op
hy

tic
 h

et
er

ot
ro

ph
s (

m
ai

nl
y 

ba
ct

er
ia

 a
nd

 fu
ng

i) 
br

ea
k 

do
w

n 
or

ga
ni

c 
co

m
po

un
ds

 a
fte

r o
rg

an
ism

s d
ie

. T
hi

s r
el

ea
se

s n
ut

rie
nt

s f
or

 u
se

 a
ga

in
 b

y 
pr

im
ar

y 
pr

od
uc

er
s.

3.
 

Fe
ed

in
g 

re
la

tio
ns

hi
ps

 in
 a

n 
ec

os
ys

te
m

 c
an

 b
e 

in
di

ca
te

d 
as

 fo
od

 c
ha

in
s o

r w
eb

s,
 o

r g
ra

ph
ic

al
ly

 a
s f

oo
d 

py
ra

m
id

s o
f n

um
be

r, 
bi

om
as

s o
r e

ne
rg

y.
 P

re
da

to
r-P

re
y 

in
te

ra
cti

on
s.

4.
 

In
or

ga
ni

c 
nu

tr
ie

nt
s (

eg
 c

ar
bo

n,
 n

itr
og

en
 a

nd
 o

xy
ge

n)
 a

re
 c

yc
le

d 
th

ro
ug

h 
ec

os
ys

te
m

s i
n 

a 
nu

tr
ie

nt
 c

yc
le

 
(D

et
ai

l i
s p

ro
vi

de
d 

in
 se

cti
on

s o
n 

nu
tr

ie
nt

 c
yc

le
s.

)
5.

 
En

er
gy

 is
 c

on
ve

rt
ed

 to
 fo

od
 b

y 
pr

od
uc

er
s a

nd
 p

as
se

d 
al

on
g 

th
e 

fo
od

 c
ha

in
, w

ith
 e

ac
h 

le
ve

l c
on

ve
rti

ng
 

so
m

e 
of

 th
e 

en
er

gy
 to

 o
th

er
 fo

rm
s i

n 
or

de
r t

o 
st

ay
 a

liv
e,

 u
nti

l e
ve

nt
ua

lly
 th

e 
en

er
gy

 (f
oo

d)
 is

 u
se

d 
up

. 
Th

us
 w

e 
re

fe
r t

o 
en

er
gy

 fl
ow

 th
ro

ug
h 

an
 e

co
sy

st
em

.
6.

 
O

th
er

 in
te

ra
cti

on
s o

cc
ur

 b
et

w
ee

n 
or

ga
ni

sm
s i

n 
an

 e
co

sy
st

em
, i

nc
lu

di
ng

 in
te

r-
 a

nd
 in

tr
as

pe
ci

fic
 

co
m

pe
titi

on
.

7.
 

Sy
m

bi
oti

c 
re

la
tio

ns
hi

ps
 a

lso
 o

cc
ur

 (p
ar

as
iti

sm
, c
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 c
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 c
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 c
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 m
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f c
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s b
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 C
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 p
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l d
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f C
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s p
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 b
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 p
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 d
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e 

Ca
rb

on
 p
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 C
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 c
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 c
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 c
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 c
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 c
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l d
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 o
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N
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 C
yc

le

N
itr

og
en
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r t
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 fo
rm

ati
on

 o
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m
in

o 
ac

id
s a

nd
 p

ro
te

in
s.

 A
ir 

co
nt

ai
ns

 a
 lo

t o
f n

itr
og

en
 (a

pp
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78
%

) b
ut

 is
 u

nr
ea

cti
ve

 a
nd

 c
an

no
t b

e 
us

ed
 d

ire
ct

ly
 b

y 
pl

an
ts

 to
 m

ak
e 

pr
ot

ei
n.

 P
la

nt
s a

bs
or

b 
ni

tr
og

en
 

on
ly

 in
 th

e 
fo

rm
 o

f n
itr

at
es

, a
nd

 sp
ec

ifi
c 

pr
oc

es
se

s a
re

 re
qu

ire
d 

to
 c

on
ve

rt
 n

itr
og

en
 to

 n
itr

at
es

.

1.
	

N
itr

og
en

 g
as

 e
nt

er
s t

he
 o

ce
an

 a
t t

he
 o

ce
an

 su
rf

ac
e.

  
2.
	

By
 n

itr
og

en
 fi

xa
tio

n,
 d

iss
ol

ve
d 

ni
tr

og
en

 g
as

 is
 ta

ke
n 

up
 b

y 
m

ic
ro

be
s,

 w
hi

ch
 c

on
ve

rt
 it

 in
to

 a
m

-
m

on
iu

m
 (N

H 4), 
a 

m
or

e 
us

ef
ul

 fo
rm

. I
n 

th
is 

w
ay

 n
itr

og
en

 b
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om
es

 a
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es
sib

le
 fo
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bs

or
pti

on
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y 
or

ga
ni

sm
s a

nd
 e

nt
er

s t
he

 b
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lo
gi

ca
l c
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.
3.
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 a

 tw
o-

st
ep

 p
ro

ce
ss

 c
al

le
d 

ni
tr

ifi
ca

tio
n,

 c
er

ta
in

 m
ic

ro
be

s c
on

ve
rt

 a
m

m
on

iu
m

 in
to

 n
itr

ite
 (N

O
2)  

an
d 

th
en

 in
to

 n
itr
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e 

(N
O

3). 
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d 
so

 n
itr
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re

 re
le
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 in
to
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e 
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n 
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 p
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4.
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m
e 
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b 
ni
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ite
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nd

 n
itr

at
e,

 le
ad

in
g 
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no
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 o
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n.

 
M

ic
ro

be
s d

ie
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nd
 d
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po
se
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el

ea
sin

g 
am

m
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iu
m
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nd

 –
a)

 sm
al

l p
ar

tic
le

s w
hi

ch
 c

on
ta

in
 p
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ul
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e 
or

ga
ni

c 
ni

tr
og

en
 (P

O
N

)
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 d
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ed
 o

rg
an

ic
 n

itr
og

en
 (D

O
N

)
in

to
 th

e 
w

at
er

 c
ol

um
n.

 
5.
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ce
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 c
al

le
d 

re
m

in
er

al
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ati
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, m
an

y 
or

ga
ni

sm
s c

on
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m
e 

PO
C 

an
d 

DO
N

, c
on

ve
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ng
 th

em
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 in
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iu
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.
6.
	

To
 c

om
pl

et
e 

th
e 

cy
cl

e,
 in

 a
 p
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 c

al
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d 
de

ni
tr

ifi
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tio
n 

so
m

e 
m

ic
ro

be
s c
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 fl
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 D
N

A 
an

d 
RN

A,
 w

hi
ch

 p
ro

vi
de

 a
ll 

in
fo

rm
ati

on
 fo

r c
el

ls
 a

nd
 o

rg
an

is
m

s t
o 

fu
nc

tio
n 

an
d 

re
pr

od
uc

e.
 P

ho
sp

ho
ru

s i
s t

hu
s n
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ra
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 p
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 re
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 o
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 d
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 d
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 c
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 d
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 p
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tw
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yl

a
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Sp
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c 
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ap
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tio
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, 
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g 
to

 
st

ru
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ur
es

 to
 

fu
nc

tio
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Th

e 
ric
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es

s 
of

 m
ar
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e 

bi
od

iv
er
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y 
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d

 W
hy

 it
 m

us
t b
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co
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er
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d

-R
ef
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 to

 th
e 

Ph
yl

og
en
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c 
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ee

 to
 p
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 th
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 P
hy

lu
m

 in
 it

s E
vo

lu
tio

na
ry

 co
nt

ex
t.

Po
rif

er
a 

(s
po

ng
es

)
1.
	

M
ai

nl
y 

m
ar

in
e,

 so
m

e 
fr

es
hw

at
er

. 
2.
	

As
ym

m
et

ric
al

.
3.
	

A 
lo

os
e 

co
lle

cti
on

 o
f p

ar
tia

lly
 sp

ec
ia

lis
ed

 c
el

ls 
fo

rm
in

g 
a 

m
ul

tic
el

lu
la

r o
rg

an
ism

.
4.
	

Ve
ry

 si
m

pl
e 

tis
su

e 
le

ve
l o

f o
rg

an
isa

tio
n,

 w
ith

 th
re

e 
bo

dy
 la

ye
rs

.

a
.	

O
ut

er
 d

er
m

al
 c

el
ls 

fo
r p

ro
te

cti
on

.
b.
	

M
id

dl
e 

je
lly

 m
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en
ch

ym
e 

la
ye

r:
• 

Am
oe

bo
id

 c
el

ls 
to

 e
ng
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f p

ar
tic
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s.
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Po

re
 c

el
ls
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at
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ay
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 th

e 
in
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e.

• 
Sp
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ul

e 
ce

lls
 p
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ce
 sp
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es
.

• 
Sp

ic
ul

es
 fo

rm
 st

ru
ct

ur
al

 su
pp

or
t o

r a
 sk

el
et

on
. S

pi
cu

le
s a

re
 m
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e 
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 o

f C
aC

O
3, s

ili
ca

 o
r 
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gi
n 

(w
iry

 th
re
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s o

f s
ilk

-li
ke

 m
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er
ia

l).
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w

n 
th

at
 th

es
e 

ec
os

ys
te

m
s 

ar
e 

in
te

rr
el

at
ed

, s
en

si
tiv

e 
an

d 
ex

ce
pt

io
na

lly
 c

om
pl

ex
.  

N
o 

ec
os

ys
te

m
 h

ab
ita

t e
xi

st
s 

in
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ol
at

io
n,

 w
ith

ou
t i

np
ut

s 
an

d 
ou

tp
ut

s 
th

at
 a

re
 c

on
ne

ct
ed
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 o

th
er

 m
ar

in
e 

ha
bi

ta
ts

 a
nd

 e
co

sy
st

em
s.

 H
en

ce
 th

e 
O

ce
an

 L
ite

ra
cy

 
pr

in
ci

pl
e 

“T
he

re
 is

 O
ne

 O
ce

an
” –

 a
nd

 th
at

 a
ll 

el
em

en
ts

 a
re

 in
te

rre
la

te
d.

Th
e 

fir
st

 le
tte

r o
f t

he
 H

IP
PO

 a
cr

on
ym

 (s
ee

 p
re

vi
ou

s 
to

pi
c)

 re
fe

rs
 to

 h
um

an
 d

es
tru

ct
io

n 
of

 h
ab

ita
ts

. H
ab

ita
t d

es
tr

uc
tio

n 
ha

s 
im

pa
ct

ed
 u

po
n 

bi
od

iv
er

si
ty

 a
nd
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 a

 p
rim

ar
y 

ca
us

e 
en

da
ng

er
in

g 
th

e 
su

rv
iv

al
 o

f m
an

y 
sp

ec
ie

s.
 

1.
 

Th
e 

hi
gh
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ve

l o
f e

nd
em
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m

 a
lo

ng
 th

e 
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ut
h 

Af
ric

an
 c

oa
st

lin
e 

m
ak

es
 m

ar
in

e 
or

ga
ni

sm
s 
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rti

cu
la

rly
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ra
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e,
 a

s 
m

an
y 

sp
ec

ie
s 

ar
e 

no
t f

ou
nd

 a
ny

w
he
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 e

ls
e 
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 th

e 
pl

an
et

. 
2.

 
Pr

ot
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tin
g 
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bi

ta
ts

 is
 c
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ic

al
 fo

r s
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ta
in
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g 
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od

iv
er

si
ty
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an

y 
sp

ec
ie

s 
of
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ve
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at

es
 a

nd
 v

er
te

br
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 fo
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e 
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ta

l z
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 d
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ce
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ita
t d
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tru
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 o
ne

 h
ab
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t a

nd
 m

ov
e 

al
on

g 
a 

m
ig

ra
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 p

ro
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 b
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 c
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 c
ou

ld
 re

su
lt.

.h
ttp

s:
//w

w
w.

re
fe

re
nc

e.
co

m
/s

ci
en

ce
/

ha
bi

ta
t-

de
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ra
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 d
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 c
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 d
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 b
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t d
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 c
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 c
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f c
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l d
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in

 e
st

ua
rie

s 
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 p
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 b
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 d
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 d
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 p
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 d
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 c
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 c
ol

um
n 

bl
oc

ks
 li

gh
t, 

cl
og

s 
gi

lls
 o

f a
ni

m
al

s,
 a

nd
 b

lo
ck

s 
th

e 
fe

ed
in

g 
st

ru
ct

ur
es

 o
f 

m
an

y 
or

ga
ni

sm
s.
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e 

se
a 

flo
or

 a
re

 to
xi

c 
an

d 
aff

ec
t a

ni
m

al
s 

in
 th
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e 
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 b
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 c
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in
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ur
 w
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r d
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ta

l z
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e 
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, b
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nd
 w

et
la
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s.

7.
 

M
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n 
m

ea
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s 

sh
ou

ld
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e 
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d 
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 d
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n 
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d 
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te
s 
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ou

t b
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r 

m
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en
t c
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si
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si
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Th
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Hu
m
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Im
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ct
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op
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 o
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 w
hi

ch
 

le
ar

ne
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 sh
ou
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be
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e 

to
 

un
de

rs
ta

nd
 

an
d 
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y 
m
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tid
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ci

pl
in

ar
y 

sk
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s t
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tr
at

e 
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e 
in

te
gr

at
ed
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tu
re

 o
f e

co
lo
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an
d 

hu
m

an
 

en
ga

ge
m

en
t. 

 It
 

is
 h

er
e 

w
he

re
 

in
te

rs
pe

ci
es

 
eq

ui
ty

 sh
ou

ld
 

co
nt

ex
tu

al
is

e 
hu

m
an

 “
lig

ht
” 

fo
ot

pr
in

ts
 o

n 
pl

an
et

 e
ar

th
.

Th
e 

se
co

nd
 le

tte
r o

f t
he

 H
IP

PO
 a

cr
on

ym
 re

fe
rs

 to
 th

e 
in

tr
od

uc
tio

n 
of

 in
va

si
ve

 a
lie

n 
an

im
al

s a
nd

 p
la

nt
s i

nt
o 

an
 

ar
ea

 b
y 

hu
m

an
 a

cti
vi

ty
.

1.
 

So
m

e 
in

tr
od

uc
ed

 o
rg

an
ism

s h
av

e 
no

t a
da

pt
ed
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 th

e 
lo

ca
l c

on
di

tio
ns

, w
hi

ch
 m

ea
ns

 th
ey

 d
o 

no
t s

ur
vi

ve
 

an
d 

di
e 

off
.

2.
 

Fo
r o

th
er

 sp
ec

ie
s,

 c
on

di
tio

ns
 a

re
 p

er
fe

ct
 to

 li
ve

, g
ro

w
 a

nd
 re

pr
od

uc
e 

w
ith

in
 th

e 
ne

w
 h

ab
ita

t. 
Be

in
g 

aw
ay

 fr
om

 th
ei

r n
at

ur
al

 a
nd

 h
ist

or
ic

 ra
ng

e 
of

 d
is

tr
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uti
on

 e
na

bl
es

 th
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e 
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ec
ie

s t
o 

th
riv

e.
3.
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 th
is 
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w

 h
ab

ita
t t
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tr
od

uc
ed
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n 
or
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ni
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s d

o 
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t h
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e 
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e 
na
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l c
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tr
ol

s t
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t b
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an
ce
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pr
od

uc
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n 
in

 th
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r o
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al

 h
ab

ita
t. 

Th
is 

is 
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e 
th

ei
r n
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ur

al
 p
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da

to
rs
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ar
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ite

s o
r d
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ea
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ab
se

nt
 in

 th
e 

ne
w

 h
ab

ita
t.

4.
 

O
rg

an
ism

s m
ov

in
g 

in
to

 a
n 

ar
ea

 c
an

 a
ffe

ct
 in

di
ge

no
us

 sp
ec

ie
s i

n 
m

an
y 

w
ay

s.
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tr
od

uc
ed
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ie
s 
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m

pe
te

 fo
r f

oo
d,
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e 
an

d 
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ey
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n 
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 p
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ze
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l s
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; t
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n 
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l 
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ie
s o

r c
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ry
 in

 u
nf
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ar
 d
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es
 to

 w
hi

ch
 in

di
ge

no
us
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ec

ie
s h

av
e 

no
 im

m
un

ity
; a

nd
 in

tr
od

uc
ed

 
in

va
siv

e 
sp

ec
ie

s c
an

 d
ist

ur
b 

lo
ca

l s
ym
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oti

c 
in

te
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on

s t
o 

su
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n 

ex
te

nt
 th
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 o

ne
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r (
no
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al

ly
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h 
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m
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e 
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.
5.
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tr
od

uc
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 a
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n 
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s c
an

 d
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sy
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s t
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 c
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e 
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 c
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m
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M
an
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m

ar
in

e 
in
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siv
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d 
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n 
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 b
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 b
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 m
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 c
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ra
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 b
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 b
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 o
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e 

th
ird

 le
tte

r o
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 re
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 c
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 p
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 m
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l p
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 d
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 c
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l d
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 d
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l d
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 c
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 c
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 d
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 p
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f b
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l d
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 p
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 b
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 b
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t c
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ar

th
.

H
IP

P
Th
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 p
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 d
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s.

 

1.
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ge

st
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 A

ni
m

al
s 
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d 
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s 
m

ay
 m
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ta
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 p

la
st

ic
 it

em
s 

fo
r f
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d 

an
d 

in
ge

st
 th
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La
rg

er
 it

em
s 

ca
n 

cu
t o

r b
lo
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 th

e 
di

ge
st

iv
e 

tra
ct

, c
au

si
ng

 th
e 

de
at

h 
of

 th
e 

an
im

al
. 

Li
ttl

e 
is

 k
no

w
n 
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ou

t t
he

 e
ffe

ct
 o

f m
ic

ro
-p

la
st

ic
s,

 w
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ch
 m

ay
 re

su
lt 

in
 in
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ea

se
d 

le
ve

ls
 o

f t
ox
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 th

e 
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se
 p

la
st

ic
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od

eg
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de
 e
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 s

lo
w
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 th
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pr
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le
m
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at
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w
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ue
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 o
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ea
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. 

b.
 

En
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ng
le

m
en
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m

al
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 p
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g 
ite

m
s 
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n 
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e 
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ng
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m
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s 
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d 
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s,

 
le
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in

g 
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e 

pr
ob

le
m

s 
an

d 
de

at
h.

2.
 

O
il:
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O
il 

flo
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e 

w
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 s
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nd
 c
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se

s 
an
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al

s 
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 s
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e 
an

d 
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y 
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e 
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su
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n 
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d 
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 S
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e 
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ot
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w
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n 
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le

d.
3.

 
M

an
y 

di
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d 
m

at
er

ia
ls

 a
nd

 s
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st
an

ce
s 

in
 s
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pe
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n 
dr

ai
n 
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 th
e 
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ea
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Th
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e 

ru
n 
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e 
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n 
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du
st
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 w
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 c
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 d
o 
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e 
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.
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e 
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 c
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e 
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at
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vy
 m

et
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s 
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m
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, s
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a 

ra
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an
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4.

 
A

gr
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ra
l a
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:

5.
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ea
se

s 
so

il 
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ff 

an
d 
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 re
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lti
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 in
 in
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d 

se
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t l
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d 
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d 
tu
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 c
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 c
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cl

og
 a

ni
m

al
 g

ills
 a

nd
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e 
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 re
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.
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be

ac
he

s 
off

 th
e 

co
as

t h
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 c
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 d
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d 
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 c
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 c
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 d
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t C
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 d
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t p
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 c
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 c
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 c
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 c
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 re
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 o
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w
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 s

ho
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d 
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tu
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e 

th
e 
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f 
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ht
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m
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 le
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r o
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 re
fe
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ve

r-
ex
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f d
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r p
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 p
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 b
ec

om
in

g 
th

re
at

en
ed

 o
r a

re
 n

ea
r-

ex
tin

ct
.

3.
 

M
os

t l
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pm
en

t t
o 

ex
tra

ct
 re

so
ur

ce
s.

 In
 th

e 
pa

st
 c

en
tu

ry
, 

th
e 

vo
lu

m
es

 o
f e

xt
ra

ct
ed

 li
vi

ng
 a

nd
 n

on
-li

vi
ng

 re
so

ur
ce

s 
ha

s 
re

ac
he

d 
un

pr
ec

ed
en

te
d 

hi
gh

 le
ve

ls
.

6.
 

M
ar

in
e 

sc
ie

nt
is

ts
 n

ee
d 

to
 re

se
ar

ch
 a

nd
 fi

nd
 th

e 
ba

la
nc

e 
be

tw
ee

n 
ex

tra
ct

io
n 

op
er

at
io

ns
 a

nd
 th

e 
im

pa
ct

 o
f t

ho
se

 o
pe

ra
tio

ns
 o

n 
th

e 
su

rro
un

di
ng

 h
ab

ita
ts

 a
nd

 
ec

os
ys

te
m

s.
7.

 
C

er
ta

in
 re

so
ur

ce
 s

up
pl

ie
s 

ha
ve

 b
ee

n 
de

pl
et

ed
; o

th
er

s 
w

ill 
ta

ke
 h

un
dr

ed
s 

of
 

ye
ar

s 
to

 re
co

ve
r.

8.
 

In
 S

ou
th

 A
fri

ca
, m

ar
in

e 
re

so
ur

ce
 e

xt
ra

ct
io

n 
in

cl
ud

es
 th

e 
ex

tra
ct

io
n 

of
 p

et
ro

le
um

 
oi

l, 
ga

s 
an

d 
ph

os
ph

at
e 

as
 w

el
l a

s 
ha

rv
es

tin
g 

of
 s

ea
fo

od
 b

y 
tra

w
lin

g 
an

d 
lo

ng
-

lin
e 

fis
hi

ng
.

9.
 

Ke
y 

to
 th

e 
fu

tu
re

 o
ce

an
 e

co
no

m
y 

is
 th

e 
pr

ot
ec

tio
n 

of
 re

so
ur

ce
s 

in
 o

ur
 

es
ta

bl
is

he
d 

M
ar

in
e 

Pr
ot

ec
te

d 
A

re
as

, a
nd

 th
e 

de
ve

lo
pm

en
t o

f S
ou

th
 A

fri
ca

’s
 

m
ar

ic
ul

tu
re

 in
du

st
ry

.
10

. 
M

iti
ga

tio
n 

m
ea

su
re

s 
sh

ou
ld

 b
e 

di
sc

us
se

d 
w

ith
 d

is
cu

ss
io

n 
an

d 
de

ba
te

s 
ab

ou
t 

be
tte

r m
an

ag
em

en
t c

ho
ic

es
.

 M
an

y 
Yo

uT
ub

e 
C

lip
s 

ar
e 

av
ai

la
bl

e 
to

 
illu

st
ra

te
 a

ll 
th

e 
de

fin
ed

 a
nd

 
illu

st
ra

te
d 

co
nt

en
t 

on
 th

is
 to

pi
c
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3.
3 

Se
ct

io
n 

3.
2 

G
ra

de
 1

1 
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M
ar

in
e 

C
ar

ee
rs

   
   

   
   

   
 

Te
rm

 1
St

ra
nd

 –
 H

um
an

s 
an

d 
th

e 
O

ce
an

 
 

Ti
m

e 
D

ep
th

K
ey

 C
on

ce
pt

s
In

ve
st

ig
at

io
ns

R
es

ou
rc

es
4 

ho
ur

s
C

ar
ee

rs
 2

:  
R

es
ea

rc
h 

on
 c

ar
ee

rs
 

fo
r m

ar
in

e 
sc

ie
nt

is
ts

 

Le
ar

ne
rs

 
sh

ou
ld

 
un

de
rs

ta
nd

 
th

e 
fie

ld
s 

av
ai

la
bl

e 
as

 c
ar

ee
r 

op
po

rt
un

iti
es

.  
Th

is
 to

pi
c 

sh
ou

ld
 in

fo
rm

 
le

ar
ne

rs
 in

 
te

rm
s 

of
 

th
e 

ca
re

er
 

op
tio

ns
 o

pe
n 

to
 th

em
; 

w
he

re
 th

ey
 

co
ul

d 
st

ud
y 

fu
rt

he
r a

nd
 

at
 w

ha
t l

ev
el

 
th

ey
 n

ee
d 

to
 

pe
rf

or
m

 a
t 

sc
ho

ol
 le

ve
l 

to
 b

e 
el

ig
ib

le
 

fo
r f

ur
th

er
in

g 
th

ei
r s

tu
di

es
 

in
 M

ar
in

e 
Sc

ie
nc

es
. 

M
ar

in
e 

Sc
ie

nc
es

 le
ad

s 
to

 a
 w

id
e 

ra
ng

e 
of

 c
ar

ee
r fi

el
ds

 s
uc

h 
as

 Z
oo

lo
gy

, O
ce

an
og

ra
ph

y,
 

G
eo

lo
gy

, C
oa

st
al

 E
ng

in
ee

rin
g,

 G
eo

ph
ys

ic
s,

 B
io

ge
oc

he
m

is
try

, E
co

-S
ys

te
m

 D
yn

am
ic

s,
 O

ce
an

 
M

od
el

lin
g,

 F
or

ec
as

tin
g 

an
d 

m
an

y 
m

or
e.

 S
tu

de
nt

s 
ca

n 
m

ov
e 

in
to

 th
e 

fo
llo

w
in

g 
sp

ec
ia

lis
at

io
ns

:

a)
 

Bi
ol

og
ic

al
 o

ce
an

og
ra

ph
er

b)
 

Fi
sh

er
ie

s 
sc

ie
nt

is
t

c)
 

M
ar

in
e 

sp
ec

ia
lis

t –
 jo

ur
na

lis
t o

r v
id

eo
gr

ap
he

r
d)

 
Te

ac
he

r o
r f

ac
ilit

at
or

 a
t a

 s
ch

oo
l, 

aq
ua

riu
m

, m
us

eu
m

 o
r s

ci
en

ce
 c

en
tre

e)
 

Ve
t o

r p
ar

t o
f a

 c
ol

le
ct

io
ns

 te
am

 a
t a

n 
aq

ua
riu

m
f) 

Te
ch

ni
ca

l d
ev

el
op

m
en

t o
f e

qu
ip

m
en

t f
or

 th
e 

co
lle

ct
io

n 
of

 o
ce

an
 d

at
a

g)
 

Ph
ys

ic
al

 o
ce

an
og

ra
ph

er
h)

 
C

he
m

ic
al

 o
ce

an
og

ra
ph

er
 a

nd
 m

ar
in

e 
ge

oc
he

m
is

t
i) 

M
ar

in
e 

an
d 

oc
ea

n 
ci

vi
l o

r m
ar

iti
m

e 
en

gi
ne

er
j) 

M
ar

in
e 

ar
ch

ae
ol

og
is

t
k)

 
M

ar
in

e 
po

lic
y 

de
ve

lo
pe

r
l) 

En
vi

ro
nm

en
ta

l l
aw

ye
r

M
ar

in
e 

sc
ie

nt
is

ts
 a

re
 e

m
pl

oy
ed

 b
y 

un
iv

er
si

tie
s,

 g
ov

er
nm

en
t d

ep
ar

tm
en

ts
 a

nd
 u

ni
ts

 o
r 

co
m

pa
ni

es
 th

at
 c

on
su

lt 
to

 th
e 

go
ve

rn
m

en
t. 

 

W
hi

le
 a

ll 
ro

le
s 

re
qu

ire
 g

oo
d 

ge
ne

ra
l e

xp
er

tis
e 

an
d 

sc
ie

nt
ifi

c 
ab

ilit
ie

s,
 s

pe
ci

al
is

at
io

n 
in

 o
ne

 
pa

rti
cu

la
r a

re
a 

is
 u

su
al

ly
 re

qu
ire

d 
fo

r p
ro

gr
es

si
on

 in
 th

e 
pr

of
es

si
on

. E
xa

m
pl

es
 o

f s
pe

ci
al

tie
s 

ar
e 

C
oa

st
al

 M
an

ag
em

en
t, 

Fi
sh

er
ie

s 
Bi

ol
og

y,
 M

at
he

m
at

ic
al

 M
od

el
lin

g,
 E

co
sy

st
em

 D
yn

am
ic

s,
 a

nd
 

C
he

m
ic

al
 R

is
k 

As
se

ss
m

en
t.

S
tu

de
nt

s 
sh

ou
ld

 b
e 

m
ad

e 
aw

ar
e 

th
at

 M
ar

in
e 

S
ci

en
ce

s 
is

 a
 g

ro
w

in
g 

ca
re

er
 o

pt
io

n 
in

 S
ou

th
 

A
fri

ca
 a

nd
 n

ew
 c

ar
ee

r o
pt

io
ns

 a
re

 li
ke

ly
 to

 d
ev

el
op

 in
 th

e 
fie

ld
. I

n 
ad

di
tio

n,
 th

ey
 s

ho
ul

d 
be

 
en

tr
ep

re
ne

ur
ia

l i
n 

th
ei

r t
hi

nk
in

g,
 a

s 
th

is
 w

ill
 e

na
bl

e 
th

em
 to

 b
ec

om
e 

se
lf-

em
pl

oy
ed

 a
s 

co
ns

ul
ta

nt
s 

or
 to

 d
ev

el
op

 a
 c

om
pa

ny
 th

at
 d

oe
s 

no
t d

ep
en

d 
on

 g
ov

er
nm

en
t s

al
ar

ie
s,

 fu
nd

in
g 

or
 

gr
an

ts
. T

hi
s 

pr
ov

id
es

 th
e 

op
po

rtu
ni

ty
 to

 e
m

pl
oy

 o
th

er
s 

in
 a

 c
on

su
lta

nc
y.

,

Sh
ou

ld
 b

e 
in

tr
od

uc
ed

 
in

 G
r 1

1 
fo

r 
st

ud
en

ts
 to

 
tim

eo
us

ly
 m

ak
e 

ap
pl

ic
at

io
ns

St
ud

en
ts

 s
ho

ul
d 

se
le

ct
 a

 M
ar

in
e 

Sc
ie

nc
es

 c
ar

ee
r 

an
d 

pr
ep

ar
e 

an
 

or
al

 p
re

se
nt

at
io

n 
in

cl
ud

in
g:

1.
 W

ha
t s

ki
lls

 a
re

 
re

qu
ire

d?
2.

 W
ha

t a
re

 th
e 

re
sp

on
si

bi
lit

ie
s?

 
3.

 W
ho

 e
m

pl
oy

s 
su

ch
 a

 p
er

so
n?

4.
 W

ha
t a

re
 th

e 
da

ily
 ta

sk
s 

of
 

th
is

 jo
b?

 
5.

 W
ha

t a
re

 th
e 

op
po

rtu
ni

tie
s 

fo
r s

el
f-

em
pl

oy
m

en
t?

w
w

w
 m

ar
in

ec
ar

ee
rs

.
ne

t

R
es

ea
rc

h 
th

e 
SA

N
C

O
R

 w
eb

si
te

ht
tp

://
w

w
w.

m
ar

in
ec

ar
ee

rs
.n

et
/

ht
tp

s:
//u

nh
.a

z1
.

qu
al

tri
cs

.c
om

/
jfe

/fo
rm

/S
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cN
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W
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Sc
ie

nt
ifi

c 
In

qu
iry

   
   

   
   

   
 

Te
rm

 1
St

ra
nd

 –
 H

um
an

s a
nd

 th
e 

O
ce

an
 

 
Ti

m
e 

De
pt

h
Ke

y 
Co

nc
ep

ts
In

ve
sti

ga
tio

ns
Re

so
ur

ce
s

2 
ho

ur
s

Th
e 

Sc
ie

nti
fic

 
M

et
ho

d

In
 th

is
 g

ra
de

 
Te

ac
he

rs
 a

nd
 

le
ar

ne
rs

 n
ee

d 
to

 
de

al
 w

ith
 v

ar
ia

bl
es

 
an

d 
ap

pl
y 

th
e 

Sc
ie

nti
fic

 M
et

ho
d 

in
 a

 w
ay

 th
at

 a
 

th
or

ou
gh

 w
or

ki
ng

 
kn

ow
le

dg
e 

of
 th

e 
va

ria
bl

es
, c

on
tr

ol
 

an
d 

un
co

nt
ro

lle
d 

va
ria

bl
es

 is
 

ac
hi

ev
ed

.

Th
is 

se
cti

on
 p

ro
vi

de
s t

he
 b

as
is 

fo
r t

he
 st

ud
en

ts
 to

 d
ev

el
op

 a
 M

ar
in

e 
Sc

ie
nc

es
 p

ro
je

ct
 th

at
 d

em
on

st
ra

te
s 

th
ei

r s
ki

lls
 in

 a
pp

ly
in

g 
th

e 
M

ar
in

e 
Sc

ie
nc

es
 c

ur
ric

ul
um

. A
s s

ci
en

tis
ts

-to
-b

e,
 st

ud
en

ts
 n

ee
d 

to
 p

ra
cti

se
 

ob
se

rv
in

g,
 in

qu
iri

ng
, i

nv
es

tig
ati

ng
, a

nd
 re

se
ar

ch
in

g 
th

e 
na

tu
ra

l w
or

ld
. I

t i
s h

er
e 

th
at

 M
ar

in
e 

Sc
ie

nc
es

 
as

 a
 c

ur
ric

ul
um

 su
bj

ec
t c

om
es

 in
to

 it
s o

w
n.

 T
he

 o
ce

an
s a

re
 fi

lle
d 

w
ith

 b
ea

ut
y,

 fa
sc

in
ati

ng
 e

le
m

en
ts

 
an

d 
in

tr
ig

ui
ng

 o
cc

ur
re

nc
es

. T
he

 M
ar

in
e 

Sc
ie

nc
es

 p
ro

je
ct

 is
 th

e 
op

po
rt

un
ity

 fo
r a

 te
ac

he
r t

o 
en

ge
nd

er
 

pa
ss

io
n 

fo
r t

he
 o

ce
an

s a
m

on
g 

M
ar

in
e 

Sc
ie

nc
es

 st
ud

en
ts

.

Th
e 

Sc
ie

nti
fic

 M
et

ho
d

Th
e 

Sc
ie

nti
fic

 M
et

ho
d

4.
 

M
et

ho
d 

– 
th

e 
sc

ie
nti

fic
 m

et
ho

d 
re

qu
ire

s q
ue

sti
on

s l
ea

di
ng

 to
 a

 h
yp

ot
he

sis
 th

at
 c

an
 te

st
ed

 b
y 

ob
se

rv
ati

on
s a

nd
 c

on
du

cti
ng

 e
xp

er
im

en
ts

, i
n 

tu
rn

 le
ad

in
g 

to
 c

on
cl

us
io

ns
.

5.
 

 C
on

du
cti

ng
 a

n 
in

ve
sti

ga
tio

n 
– 

on
e 

co
nd

uc
ts

 a
n 

in
ve

sti
ga

tio
n 

by
 c

ol
le

cti
ng

 e
vi

de
nc

e 
fr

om
 a

 v
ar

ie
ty

 
of

 so
ur

ce
s;

 d
ev

el
op

in
g 

a 
hy

po
th

es
is,

 b
as

ed
 o

n 
th

e 
ev

id
en

ce
; p

er
fo

rm
in

g 
ex

pe
rim

en
ts

, i
f n

ec
es

sa
ry

, 
to

 te
st

 th
e 

hy
po

th
es

is,
 a

nd
 c

om
m

un
ic

ati
ng

 a
nd

 d
ef

en
di

ng
 o

ne
’s 

co
nc

lu
sio

ns
.

6.
 

A 
th

eo
ry

 is
 p

ro
po

se
d 

on
 th

e 
ba

sis
 o

f e
vi

de
nc

e 
ob

ta
in

ed
 fr

om
 re

se
ar

ch
 c

on
du

ct
ed

.

Sc
ie

nc
e 

Pr
oc

es
s S

ki
lls

:

U
se

 th
e 

rig
ht

 te
rm

in
ol

og
y.

 A
ll 

pr
oc

ed
ur

es
 a

nd
 re

po
rti

ng
 a

re
 v

ita
lly

 d
ep

en
de

nt
 o

n 
th

e 
pr

ec
ise

 
us

e 
of

 te
rm

s.
10

. 
O

bs
er

ve
: U

se
 a

ll 
th

e 
se

ns
es

.
11

. 
Q

ue
sti

on
: L

oo
k 

fo
r a

ny
 p

rio
r r

es
ea

rc
h 

on
 th

e 
su

bj
ec

t a
nd

 m
ak

e 
pr

ed
ic

tio
ns

 b
as

ed
 o

n 
th

e 
ev

id
en

ce
.

12
. 

Hy
po

th
es

is
e:

 A
 h

yp
ot

he
sis

 is
 a

 te
nt

ati
ve

 e
xp

la
na

tio
n 

ab
ou

t p
os

sib
le

 c
au

se
s o

r d
yn

am
ic

s o
f a

 
ph

en
om

en
on

.

O
bs

er
va

tio
n 

Hy
po

th
es

is 
te

sti
ng

 T
he

or
y 

an
d 

tr
ut

h

Pr
ob

le
m

 st
at

em
en

t 
(in

iti
al

 in
qu

iry
) 

Hy
po

th
es

is 
(a

llo
w

s f
or

 
pr

ed
ic

tio
ns

) 

Ex
pe

rim
en

ta
l d

es
ig

n 
(m

at
er

ia
ls 

an
d 

pr
oc

ed
ur

e)
 

Da
ta

 c
ol

le
cti

on
 

(o
bs

er
va

tio
ns

 a
nd

 
m

ea
su

re
m

en
ts

) 

An
al

ys
is 

an
d 

in
te

rp
re

ta
tio

n 
of

 d
at

a 
or

 
re

su
lts

 (i
nf

er
en

ce
s)

 

Dr
aw

in
g 

co
nc

lu
sio

ns
 

(a
ns

w
er

in
g 

th
e 

re
se

ar
ch

 
qu

es
tio

n 
or

 p
ro

bl
em

)

Ha
ve

 w
e 

pr
ov

ed
 

or
 d

isp
ro

ve
d 

th
e 

hy
po

th
es

is?

Ex
te

ns
io

n 
(fu

rt
he

r 
in

qu
iry

 –
 p

os
e 

ne
w

 
qu

es
tio

ns
 th

at
 a

re
 

re
la

te
d 

to
 th

e 
or

ig
in

al
 

qu
es

tio
n 

an
d 

ca
n 

le
ad

 to
 

ne
w

 in
ve

sti
ga

tio
ns

)

A 
ra

ng
e 

of
 

eq
ui

pm
en

t c
an

 
be

 u
se

d 
fo

r t
hi

s 
pr

ac
tic

al
 w

or
k;

 
fo

r e
xa

m
pl

e,
 

tr
an

se
ct

s,
 

Se
cc

hi
 d

is
ks

,

an
d 

w
at

er
 

sa
m

pl
in

g 
eq

ui
pm

en
t 
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Te
rm

 1
St

ra
nd

 –
 H

um
an

s a
nd

 th
e 

O
ce

an
 

 
Ti

m
e 

De
pt

h
Ke

y 
Co

nc
ep

ts
In

ve
sti

ga
tio

ns
Re

so
ur

ce
s

13
. 

De
si

gn
 a

n 
ex

pe
rim

en
t t

o 
te

st
 th

e 
hy

po
th

es
is

.
Th

is 
in

cl
ud

es
 e

st
ab

lis
hi

ng
 a

ll 
eq

ui
pm

en
t a

nd
 m

at
er

ia
ls

 re
qu

ire
d;

 e
ns

ur
in

g 
co

rr
ec

t c
al

ib
ra

tio
n 

an
d 

ac
cu

ra
cy

 o
f e

qu
ip

m
en

t; 
an

d 
co

m
m

un
ic

ati
ng

 th
e 

m
et

ho
d 

ac
cu

ra
te

ly
. 

De
fin

e 
va

ria
bl

es
 –

 id
en

tif
y 

an
d 

di
sti

ng
ui

sh
 b

et
w

ee
n 

va
ria

bl
es

 th
at

 a
re

 c
on

tr
ol

le
d 

(h
el

d 
co

ns
ta

nt
) 

an
d 
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t m
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 c
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D
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at
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 d
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 p

ro
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 c
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 c
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to

 th
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t d
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 c
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 c
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 b
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e 

“H
ig

h 
Se

as
”, 

w
he

re
 u

ns
us

ta
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re
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ra
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 m
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 c
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 c
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f c
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 c
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 p

re
se

nt
 h

ar
ve

st
in

g 
of

 s
ea

fo
od

 is
 u

ns
us

ta
in

ab
le

. 
c.

 W
ith

ou
t s

tri
ng

en
t m

ea
su

re
s 

to
 c
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 o
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 b
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 p
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 c
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 s
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 p
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ce

s,
 

th
ei

r h
ab

ita
ts

, a
nd

 h
ow

 re
so

ur
ce

s 
ca

n 
be

 h
ar

ve
st

ed
 w

ith
ou

t c
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ra
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ic

s 
in

cl
ud

e 
ha

bi
ta

t 
da

m
ag

e,
 b

yc
at

ch
 (i

m
pa

ct
 o

n 
“n

on
-ta

rg
et

ed
 re
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 re
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.
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f p
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 m
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f f
oo

d 
or

 o
th

er
 im

po
rt

an
t o

rg
an

ic
 c
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 d
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 d
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 re
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f p
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 c
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f c
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f p
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 p
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ra
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 c
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 c
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 c
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 d
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 b
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 b
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 c
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 b
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r e
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r e
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 b
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 p
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 c
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 c
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 c

ov
al

en
t b

on
ds

.

H
yd

ro
ge

n 
B

on
di

ng

1.
 

A 
hy

dr
og

en
 b
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 p
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 p
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 b
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 p
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 c
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 c
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 b
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s.

  
3.

 
Th

es
e 

bo
nd

s 
ar

e 
ex

tre
m

el
y 

im
po

rta
nt

 in
 b
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 c
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 p

ro
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 c
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 b
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e 

fa
ct

 th
at

 ic
e 

flo
at

s 
on

 w
at

er
.

5.
 

Th
e 

pr
op

er
ty

 o
f i

ce
 fl

oa
tin

g 
on

 w
at

er
 is

 c
ru

ci
al

 in
 c

ol
d 

aq
ua

tic
 e

co
sy

st
em

s 
be

ca
us

e 
flo

at
in

g 
ic

e 
pa

rtl
y 

in
su

la
te

s 
th

e 
un

de
rly

in
g 

w
at

er
, e

na
bl

in
g 

aq
ua

tic
 o

rg
an

is
m

s 
to

 s
ur

vi
ve

 th
e 

co
ld

 s
ea

so
n.

 
(T

hi
s 

w
ou

ld
 n

ot
 b

e 
po

ss
ib

le
 w

er
e 

a 
po

nd
 to

 fr
ee

ze
 fr

om
 th

e 
bo

tto
m

 u
p.

)
 

M
an

y 
Yo

uT
ub

e 
C

lip
s 

ar
e 

av
ai

la
bl

e 
to

 il
lu

st
ra

te
 

al
l t

he
 

de
fin

ed
 a

nd
 

illu
st

ra
te

d 
co

nt
en

t o
n 

th
is

 to
pi

c



88 CURRICULUM AND ASSESSMENT POLICY STATEMENT

40
 

En
er

gy
 T

ra
ns

m
is

si
on

 th
ro

ug
h 

W
at

er
- S

ou
nd

   
   

   
   

   
 

Te
rm

 2
St

ra
nd

 –
 O

ce
an

og
ra

ph
y

 
 

Ti
m

e 
D

ep
th

K
ey

 C
on

ce
pt

s
In

ve
st

ig
at

io
ns

R
es

ou
rc

es
2 

ho
ur

s
En

er
gy

 tr
an

sf
er

A
n 

in
tr

od
uc

to
ry

 
le

ve
l o

f 
un

de
rs

ta
nd

in
g 

is
 re

qu
ire

d.
  

Le
ar

ne
rs

 s
ho

ul
d 

un
de

rs
ta

nd
 h

ow
 

to
 re

fe
re

nc
e 

to
 

So
un

d 
en

er
gy

 
tr

av
el

in
g 

in
 w

at
er

 
in

 a
 d

is
cu

ss
io

n 
fo

r e
xa

m
pl

e 
on

 a
 

to
pi

c 
co

nc
er

ne
d 

w
ith

 th
e 

im
pa

ct
 

th
at

 s
ou

nd
 

ha
s 

on
 w

ha
le

 
co

m
m

un
iti

es
.

Tr
an

sm
is

si
on

 o
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 b
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 p

ar
tic

le
s 

to
 

bu
m

p 
ag

ai
ns

t e
ac

h 
ot

he
r.

3.
 

In
 w

at
er

 th
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 m
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 c
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 re
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 re
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, p
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e 
de

pt
h 

an
d 

sh
ap

e 
of

 th
e 

oc
ea

n 
flo

or
, a

nd
 to

 lo
ca

te
 o

bj
ec

ts
 o

n 
th

e 
se

a 
flo

or
. D

en
si

ty
, c

ur
re

nt
s 

an
d 

su
sp

en
de

d 
pa

rti
cl

es
 

aff
ec

t S
O

N
AR

 a
nd

 c
an

 c
re

at
e 

fa
ls

e 
re

ad
in

gs
. R

es
ea

rc
he

rs
 n

ee
d 

to
 ta

ke
 th

is
 te

nd
en

cy
 

in
to

 a
cc

ou
nt

 w
he

n 
in

te
rp

re
tin

g 
SO

N
AR

 d
at

a.

H
ow

 d
o 

va
rio

us
 b

ird
s 

ad
ap

t t
o 

re
fra

ct
io

n 
an

d 
pr

es
su

re
 w

he
n 

di
vi

ng
 fr

om
 a

ir 
in

to
 

w
at

er
?

Ex
ce

rp
ts

 
fro

m
 v

id
eo

s 



89MARINE SCIENCESCAPS

41
 

pH
   

   
   

   
   

 

Te
rm

 2
St

ra
nd

 –
 O

ce
an

og
ra

ph
y

 
 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
ts

In
ve

sti
ga

tio
ns

Re
so

ur
ce

s
2 

ho
ur

s
pH

 sc
al

e

Le
ar

ne
rs

 sh
ou

ld
 

un
de

rs
ta

nd
 th

e 
de

ta
il 

re
la

tin
g 

to
 p

H 
an

d 
its

 
ap

pl
ic

ati
on

 in
 

di
sc

us
si

on
s a

bo
ut

 
w

at
er

 q
ua

lit
y 

an
d 

O
ce

an
 

Ac
id

ifi
ca

tio
n.

1.
	

Th
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 b
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 o
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 p
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 p
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2 c
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s c
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 b
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f C
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f p
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e 

vs
 

un
su

st
ai

na
bl

e 
re

so
ur

ce
 h

ar
ve

sti
ng

 
sim

ul
ati

on
s a

nd
 

ga
m

es

 M
an

y 
Yo

uT
ub

e 
Cl

ip
s 

ar
e 

av
ai

la
bl

e 
to

 il
lu

st
ra

te
 

al
l t

he
 

de
fin

ed
 a

nd
 

ill
us

tr
at

ed
 

co
nt

en
t o

n 
th

is 
to

pi
c
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So
ut

h 
A

fr
ic

an
 M

ar
in

e 
Ec

os
ys

te
m

s 
   

   
   

   
   

Te
rm

 3
St

ra
nd

 –
 E

co
lo

gy
 

 
Ti

m
e 

De
pt

h
Ke

y 
Co

nc
ep

ts
In

ve
sti

ga
tio

ns
Re

so
ur

ce
s

2 
ho

ur
s

SA
 M

ar
in

e 
Ec

os
ys

te
m

s

Le
ar

ne
rs

 sh
ou

ld
 

un
de

rs
ta

nd
 th

e 
So

ut
h 

Af
ric

an
 

Co
nt

ex
t a

nd
 

co
nd

iti
on

s u
nd

er
 

w
hi

ch
 M

ar
in

e 
Sc

ie
nc

es
 c

an
 b

e 
re

se
ar

ch
ed

.  
Th

is
 

to
pi

c 
as

 la
id

 o
ut

 in
 

th
e 

ke
y 

co
nc

ep
ts

 
sh

ou
ld

 fo
rm

 th
e 

ba
si

s u
po

n 
w

hi
ch

 
ca

se
 st

ud
ie

s a
re

 
co

nt
ex

tu
al

is
ed

. 

Th
e 

Tw
o 

O
ce

an
 B

as
in

s o
f S

ou
th

er
n 

Af
ric

a

Th
e 

oc
ea

n 
ba

sin
 o

ff 
th

e 
w

es
t c

oa
st

 o
f S

ou
th

 A
fr

ic
a,

 a
s f

ar
 a

s C
ap

e 
Ag

ul
ha

s,
 is

 in
di

ca
te

d 
as

 b
ei

ng
 th

e 
At

la
nti

c 
O

ce
an

 
Ba

si
n,

 w
hi

le
 th

e 
oc

ea
n 

ba
sin

 o
ff 

ou
r e

as
te

rn
 se

ab
oa

rd
 is

 th
e 

In
di

an
 O

ce
an

 B
as

in
. 

1.
 

Th
is 

di
sti

nc
tio

n 
is 

re
in

fo
rc

ed
 b

y 
bo

th
 th

es
e 

co
as

tli
ne

s e
xp

er
ie

nc
in

g 
tw

o 
di

ffe
re

nt
 m

aj
or

 c
ur

re
nt

s a
nd

 v
er

y 
di

ffe
re

nt
 w

ea
th

er
 c

on
di

tio
ns

.
2.

 
Th

e 
w

ar
m

 A
gu

lh
as

 C
ur

re
nt

, o
ne

 o
f t

he
 st

ro
ng

es
t fl

ow
in

g 
oc

ea
n 

cu
rr

en
ts

 in
 th

e 
w

or
ld

, m
ov

es
 a

t s
pe

ed
s u

p 
to

 1
3 

km
/h

.
3.

 
Th

e 
Ag

ul
ha

s C
ur

re
nt

 fl
ow

s f
ro

m
 M

oz
am

bi
qu

e,
 p

as
t t

he
 K

ZN
 c

oa
st

, b
ef

or
e 

be
in

g 
de

fle
ct

ed
 so

ut
h-

w
es

t b
y 

th
e 

Ag
ul

ha
s B

an
k.

4.
 

Th
is 

th
en

 tu
rn

s s
ou

th
 a

nd
 b

ac
k 

on
 it

se
lf 

in
 a

 se
rie

s o
f e

dd
ie

s.
5.

 
Th

e 
la

rg
es

t e
dd

y 
jo

in
s t

he
 In

di
an

 O
ce

an
 c

irc
ul

ati
on

, w
ith

 sm
al

le
r o

ne
s r

ec
irc

ul
ati

ng
 in

to
 th

e 
Ag

ul
ha

s 
cu

rr
en

t.
6.

 
So

m
e 

ed
di

es
 b

re
ak

 o
ff 

to
 m

ov
e 

up
 th

e 
W

es
t C

oa
st

.
7.

 
At

 th
e 

W
es

t C
oa

st
 c

ol
d 

cu
rr

en
t m

ov
es

 n
or

th
w

ar
d,

 o
ut

 o
f t

he
 S

ou
th

er
n 

O
ce

an
.

8.
 

Th
is 

no
rt

hw
ar

d 
m

ov
in

g 
cu

rr
en

t i
s c

al
le

d 
th

e 
Be

ng
ue

la
 C

ur
re

nt
.

Th
re

e 
fa

irl
y 

di
sti

nc
t c

oa
st

al
 re

gi
on

s c
an

 b
e 

id
en

tifi
ed

, b
as

ed
 o

n 
w

at
er

 te
m

pe
ra

tu
re

s o
w

in
g 

to
 th

e 
cu

rr
en

ts
; t

he
se

 
re

gi
on

s c
an

 b
e 

fu
rt

he
r s

ub
di

vi
de

d 
in

to
 fi

ve
 in

sh
or

e 
bi

og
eo

gr
ap

hi
c 

zo
ne

s (
BG

Z)
 b

as
ed

 o
n 

ge
og

ra
ph

ic
al

 fe
at

ur
es

 a
nd

 
di

sti
nc

tiv
e 

lo
ca

l b
io

di
ve

rs
ity

:

   
   

   
1.

 C
ol

d 
Te

m
pe

ra
te

 R
eg

io
n 

on
 th

e 
W

es
t C

oa
st

, w
ith

 a
ve

ra
ge

 te
m

pe
ra

tu
re

s r
an

gi
ng

 fr
om

 9
 0 C 

to
 1

5 
0 C.

 T
hi

s r
eg

io
n 

is 
di

vi
de

d 
in

to
 th

e 
N

am
aq

ua
 B

G
Z 

do
w

n 
to

 C
ap

e 
Co

lu
m

bi
ne

, a
nd

 th
e 

So
ut

h 
W

es
te

rn
 C

ap
e 

BG
Z 

to
 C

ap
e 

Po
in

t.

a.
 

Ex
pe

rie
nc

es
 fr

eq
ue

nt
 u

pw
el

lin
g 

of
 c

ol
d 

nu
tr

ie
nt

-r
ic

h 
w

at
er

.
b.

 
U

pw
el

lin
g 

is 
w

he
n 

st
ro

ng
 o

ffs
ho

re
 a

ir 
flo

w
 p

us
he

s s
ur

fa
ce

 se
a 

w
at

er
 o

ut
 fr

om
 th

e 
co

as
t, 

ca
us

in
g 

co
ld

, 
de

ep
, n

ut
rie

nt
 ri

ch
 w

at
er

 to
 b

e 
dr

aw
n 

up
w

ar
ds

 a
ga

in
st

 th
e 

co
as

tli
ne

.
c.

 
Th

e 
nu

tr
ie

nt
-r

ic
h 

w
at

er
 p

ro
m

ot
es

 e
xt

en
siv

e 
ph

yt
op

la
nk

to
n 

bl
oo

m
s,

 c
oa

st
al

 a
lg

ae
 a

nd
 k

el
p 

fo
re

st
s.

d.
 

In
 tu

rn
 th

es
e 

pr
ov

id
e 

fo
od

 fo
r l

ar
ge

 p
op

ul
ati

on
s o

f c
on

su
m

er
s.

In
ve

sti
ga

te
 

en
de

m
ic

 
sp

ec
ie

s a
lo

ng
 

th
e 

co
as

t

In
ve

sti
ga

te
 

en
da

ng
er

ed
 

sp
ec

ie
s a

lo
ng

 
th

e 
co

as
t

 M
an

y 
Yo

uT
ub

e 
Cl

ip
s 

ar
e 

av
ai

la
bl

e 
to

 il
lu

st
ra

te
 

al
l t

he
 

de
fin

ed
 a

nd
 

ill
us

tr
at

ed
 

co
nt

en
t o

n 
th

is 
to

pi
c
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Te
rm

 3
St

ra
nd

 –
 E

co
lo

gy
 

 
Ti

m
e 

De
pt

h
Ke

y 
Co

nc
ep

ts
In

ve
sti

ga
tio

ns
Re

so
ur

ce
s

2.
 W

ar
m

 T
em

pe
ra

te
 R

eg
io

n 
on

 th
e 

So
ut

h 
Co

as
t, 

w
ith

 a
ve

ra
ge

 te
m

pe
ra

tu
re

s r
an

gi
ng

 fr
om

 1
6 

0 C 
to

 2
0o C.

 R
ef

er
re

d 
to

 a
s t

he
 A

gu
lh

as
 B

G
Z.

a.
 

Fr
om

 C
ap

e 
Po

in
t t

o 
ju

st
 n

or
th

 o
f E

as
t L

on
do

n.
b.

 
Th

is 
re

gi
on

 fl
uc

tu
at

es
 o

n 
a 

se
as

on
al

 b
as

is.
c.

 
It 

oft
en

 e
xp

er
ie

nc
es

 a
n 

in
flu

x 
of

 c
ol

de
r w

at
er

 fr
om

 th
e 

w
es

t a
lo

ng
 th

e 
sh

al
lo

w
er

 c
oa

st
al

 sh
el

f.
d.

 
Th

er
e 

ar
e 

so
m

e 
sp

ec
ie

s o
ve

rla
ps

 w
ith

 th
e 

bo
rd

er
in

g 
re

gi
on

s,
 b

ut
 th

e 
w

ar
m

 te
m

pe
ra

te
 re

gi
on

 h
as

 
nu

m
er

ou
s e

nd
em

ic
 sp

ec
ie

s (
eg

 R
ed

 S
tu

m
pn

os
e,

 K
ny

sn
a 

Se
ah

or
se

, L
eo

pa
rd

 C
at

sh
ar

k 
an

d 
Ba

sk
et

 S
ta

r)
.

3.
 S

ub
tr

op
ic

al
 R

eg
io

n 
fr

om
 E

as
t L

on
do

n 
in

to
 M

oz
am

bi
qu

e,
 w

ith
 a

ve
ra

ge
 te

m
pe

ra
tu

re
s r

an
gi

ng
 fr

om
 1

8°
C 

to
 

27
°C

. T
hi

s r
eg

io
n 

is 
su

bd
iv

id
ed

 in
to

 th
e 

N
at

al
 B

G
Z 

up
 to

 S
t L

uc
ia

, a
nd

 th
e 

De
la

go
a 

BG
Z 

fu
rt

he
r t

o 
th

e 
no

rt
h.

a.
 

W
at

er
 in

 th
e 

Ag
ul

ha
s C

ur
re

nt
 is

 n
ut

rie
nt

-p
oo

r.
b.

 
Pr

ev
ai

lin
g 

on
sh

or
e 

w
in

ds
 c

au
se

 d
ow

nw
el

lin
g,

 m
ai

nt
ai

ni
ng

 n
ut

rie
nt

-p
oo

r c
on

di
tio

ns
.

c.
 

Al
ga

e 
ar

e 
lo

w
-g

ro
w

in
g 

(t
en

d 
to

 b
e 

m
os

s-
lik

e,
 c

ar
pe

tin
g 

m
os

t r
oc

ks
) a

nd
 o

fte
n 

co
ra

lli
ne

 (c
el

ls
 

in
co

rp
or

at
e 

Ca
CO

3 w
hi

ch
 m

ak
es

 th
e 

al
ga

e 
ha

rd
 a

nd
 u

np
al

at
ab

le
). 

Ho
w

ev
er

, t
he

 sp
ec

ie
s d

iv
er

si
ty

 is
 

ve
ry

 h
ig

h.
d.

 
Se

aw
ee

ds
 o

n 
ro

ck
s g

iv
e 

w
ay

 to
 c

or
al

 in
 n

or
th

er
n 

N
at

al
 a

nd
 D

el
ag

oa
 B

G
Z

e.
 

Co
ra

l e
co

sy
st

em
 h

as
 a

 h
ig

h 
pr

od
uc

tiv
ity

 d
ue

 to
 re

la
tio

ns
hi

p 
be

tw
ee

n 
co

ra
l p

ol
yp

s a
nd

 zo
ox

an
th

el
la

e.
f. 

An
im

al
 sp

ec
ie

s d
iv

er
si

ty
 is

 a
ls

o 
hi

gh
, b

ut
 p

op
ul

ati
on

 si
ze

s a
re

 sm
al

le
r.

g.
 

Co
as

ta
l fi

sh
 e

xh
ib

it 
tr

op
ic

al
 c

ha
ra

ct
er

is
tic

s,
 su

ch
 a

s b
ei

ng
 g

en
er

al
ly

 sm
al

le
r a

nd
 v

er
y 

co
lo

ur
fu

l.
h.

 
Th

er
e 

ar
e 

la
rg

er
 te

rr
ito

ria
l r

ee
f fi

sh
, a

s w
el

l a
s s

ha
rk

s a
nd

 la
rg

er
 p

el
ag

ic
 fi

sh
, w

hi
ch

 v
is

it 
pe

rio
di

ca
lly

. 

Fu
rt

he
r B

G
Zs

 a
re

 id
en

tifi
ed

 in
 d

ee
pe

r w
at

er
, b

ey
on

d 
th

e 
co

nti
ne

nt
al

 fr
in

ge
 to

 th
e 

en
d 

of
 th

e 
So

ut
h 

Af
ric

an
 E

co
no

m
ic

 
Ex

cl
us

io
n 

Zo
ne

. (
N

ot
 re

qu
ire

d 
fo

r t
he

 sc
op

e 
of

 th
is

 co
ur

se
.)
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Th
e 

O
pe

n 
O

ce
an

   
   

   
   

   
 

Te
rm

 3
St

ra
nd

 –
 E

co
lo

gy
 

 

Ti
m

e 
In

ve
st

ig
at

io
ns

R
es

ou
rc

es
2 

ho
ur

s
In

di
vi

du
al

 
ec

os
ys

te
m

s 
sh

ou
ld

 b
e 

vi
ew

ed
 w

ith
 

re
fe

re
nc

e 
to

 
th

e 
ec

ol
og

ic
al

 
co

nc
ep

ts
 

in
tr

od
uc

ed
 

in
 G

r1
0 

an
d 

hi
gh

lig
ht

 
th

e 
un

iq
ue

 
co

m
po

ne
nt

s 
an

d 
in

te
ra

ct
io

ns
 

w
ith

in
 e

ac
h.

  

U
nd

er
st

an
di

ng
 

of
 th

e 
co

m
pl

ex
ity

 o
f 

ec
os

ys
te

m
s 

is
 c

rit
ic

al
 fo

r 
le

ar
ni

ng
 a

bo
ut

 
th

e 
m

ul
ti 

di
sc

ip
lin

ar
ily

 
of

 M
ar

in
e 

Sc
ie

nc
es

.  
C

la
ss

 
di

sc
us

si
on

s,
 

fie
ld

 tr
ip

s 
an

d 
pr

oj
ec

ts
 

sh
ou

ld
 b

e 
us

ed
 

to
 in

te
gr

at
e 

ec
os

ys
te

m
 

st
ud

ie
s 

an
d 

ot
he

r 
ap

pr
op

ria
te

 
to

pi
cs

 in
 th

is
 

cu
rr

ic
ul

um
.

G
en

er
al

 

La
rg

e 
se

ct
io

ns
 o

f t
he

 m
id

 o
ce

an
ic

 e
nv

iro
nm

en
ts

 c
an

 b
e 

te
rm

ed
 d

es
er

ts
, a

s 
nu

tr
ie

nt
 le

ve
ls

 a
re

 lo
w

 a
nd

 
su

bs
eq

ue
nt

 fo
od

 c
ha

in
s 

lim
ite

d.

C
lo

se
r t

o 
co

as
ta

l m
ar

gi
ns

, a
nd

 p
ar

tic
ul

ar
ly

 o
n 

co
nt

in
en

ta
l s

he
lv

es
, c

on
di

tio
ns

 a
re

 m
or

e 
dy

na
m

ic
 a

nd
 

co
m

pl
ex

 c
om

m
un

iti
es

 e
vo

lv
e.

1.
 

M
os

t o
ce

an
ic

 fo
od

 c
ha

in
s 

st
ar

t w
ith

 p
hy

to
pl

an
kt

on
, w

hi
ch

 re
qu

ire
 li

gh
t a

nd
 n

ut
rie

nt
s 

to
 th

riv
e.

2.
 

N
ut

rie
nt

 s
up

pl
ie

s 
m

ay
 b

ec
om

e 
re

st
ric

te
d 

off
 th

e 
So

ut
h 

C
oa

st
 b

y 
th

e 
fo

rm
at

io
n 

of
 a

 th
er

m
oc

lin
e 

in
 

su
m

m
er

, l
im

iti
ng

 a
bu

nd
an

t p
hy

to
pl

an
kt

on
 p

op
ul

at
io

ns
 to

 s
pr

in
g,

 e
ar

ly
 s

um
m

er
 a

nd
 a

ut
um

n.
3.

 
Th

e 
W

es
t C

oa
st

 e
xp

er
ie

nc
es

 re
gu

la
r fl

uc
tu

at
io

ns
 in

 n
ut

rie
nt

 s
up

pl
ie

s 
an

d 
su

bs
eq

ue
nt

 
ph

yt
op

la
nk

to
n 

bl
oo

m
s 

du
e 

to
 u

pw
el

lin
g.

4.
 

Th
e 

Ea
st

 C
oa

st
 h

as
 s

m
al

le
r b

ut
 re

la
tiv

el
y 

st
ab

le
 p

hy
to

pl
an

kt
on

 p
op

ul
at

io
ns

, o
w

in
g 

to
 a

 c
on

st
an

t 
su

pp
ly

 o
f w

ar
m

 re
la

tiv
el

y 
nu

tri
en

t-p
oo

r w
at

er
 a

ll 
ye

ar
.

Pl
an

kt
on

ic
 fo

od
 w

eb
s

W
he

ne
ve

r t
he

 p
hy

to
pl

an
kt

on
 p

op
ul

at
io

ns
 in

cr
ea

se
s,

 th
e 

co
ns

um
er

 c
ha

in
 w

ill
 in

cr
ea

se
 a

s 
w

el
l.

1.
 

Zo
op

la
nk

to
n 

(in
cl

ud
in

g 
ra

di
ol

ar
ia

ns
, f

or
am

in
ife

ra
ns

 a
nd

 c
op

ep
od

s)
 fl

oa
t w

ith
 p

hy
to

pl
an

kt
on

 a
nd

 
fe

ed
 o

n 
th

em
.

2.
 

C
lo

se
 to

 c
oa

st
lin

es
, t

he
 la

rv
ae

 o
f c

oa
st

al
 in

ve
rt

eb
ra

te
s 

an
d 

fis
h 

m
ay

 te
m

po
ra

ril
y 

jo
in

 th
e 

zo
op

la
nk

to
n 

(a
s 

m
er

op
la

nk
to

n)
.

3.
 

Al
l a

re
 fe

d 
on

 b
y 

la
rg

er
 c

ar
ni

vo
re

s 
su

ch
 a

s 
kr

ill,
 je

llie
s,

 b
lu

eb
ot

tle
s 

an
d 

sm
al

l fi
sh

. 
4.

 
Th

es
e 

ca
rn

iv
or

es
 in

 tu
rn

 b
ec

om
e 

fo
od

 fo
r s

ch
oo

ls
 o

f p
el

ag
ic

 fi
sh

 li
ke

 p
ilc

ha
rd

s,
 m

ac
ke

re
l, 

an
ch

ov
ie

s 
an

d 
m

aa
sb

an
ke

r.
5.

 
Th

e 
ne

xt
 s

te
p 

up
 in

 th
e 

fo
od

 c
ha

in
 is

 s
ch

oo
ls

 o
f d

ol
ph

in
s 

an
d 

pr
ed

at
or

y 
fis

h 
lik

e 
tu

na
, h

ak
e,

 
ye

llo
w

ta
il 

an
d 

el
f (

sh
ad

).
6.

 
Se

a 
bi

rd
s 

su
ch

 a
s 

ga
nn

et
s,

 c
or

m
or

an
ts

 a
nd

 p
en

gu
in

s 
al

so
 fe

ed
 o

ff 
th

e 
fis

h.
7.

 
Th

e 
So

ut
he

rn
 O

ce
an

 e
xp

er
ie

nc
es

 h
ug

e 
su

m
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er
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g 
ris
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 p
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ex
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os
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n 
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la

r. 
8.
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es
e 

pr
ov

id
e 
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nd

an
t f

oo
d 
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pp
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r m
an

y 
la

rg
er
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m
al
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in
g 

w
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le
s.

9.
 

M
an
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e 
w
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le

s 
m

ig
ra

te
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 th
e 

So
ut
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A

fr
ic

an
 c

oa
st
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e 

in
 w

in
te
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at

e 
an

d 
ca
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e.

10
. S

ou
th

er
n 

R
ig

ht
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nd
 H

um
pb

ac
k 

W
ha

le
s 

ar
e 

ex
am

pl
es

. 
11
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Th
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ff 
fa

t r
es

er
ve

s 
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ilt
 u

p 
du

rin
g 
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e 

su
m
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er
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in
g 
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.

Bl
ue

 P
la

ne
t 
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d 
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m
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ov

id
e 
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e 
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et
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C
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e 
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ra
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Te
rm

 3
St

ra
nd

 –
 E

co
lo

gy
 

 

Ti
m

e 
In

ve
st

ig
at

io
ns

R
es

ou
rc

es
Pe

la
gi

c 
fis

h

Va
ria

bl
e 
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ie
nt
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ie

s 
ar
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nd
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 c
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st
lin

e 
di

ct
at

e 
th

e 
di

st
rib

ut
io

n 
of

 p
el

ag
ic

 fi
sh

.

1.
 

Tw
o 

m
ai

n 
fa

ct
or

s 
le

ad
 to
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 fa

r r
ic

he
r f

oo
d 

su
pp

ly
 a

lo
ng

 th
e 

W
es

t C
oa

st
:

a)
 

Th
e 

ge
ne

ra
lly
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ig

he
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ut
rie

nt
 c

on
te

nt
 o

f w
at

er
 fr

om
 th

e 
B

en
gu

el
a 

C
ur

re
nt

.
b)

 
Fr

eq
ue

nt
 s

um
m

er
 u

pw
el

lin
g 

ev
en

ts
 a

lo
ng

 th
e 

w
es

te
rn

 s
ho

re
lin

e.
2.

 
Th

e 
ric

h 
fo

od
 s

up
pl

y 
re
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 p
ot

en
tia

l a
bu

nd
an

ce
 o

f p
el
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ic

 fi
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lo
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e 
W
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t C

oa
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.
3.

 
Th

e 
co

ld
 n
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rie
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ic
h 

w
at

er
 o

fte
n 

ex
te

nd
s 

al
on

g 
th

e 
co

nt
in

en
ta

l s
he

lf 
of

 th
e 

So
ut

h 
C

oa
st

.
4.

 
Th

e 
pe

la
gi
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ho
ol
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llo
w
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p 
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s 

M
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se
l B
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r e
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n 
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rth
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 d
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in
g 
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in
e 
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.
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oa
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la

tiv
el
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ab
le

 c
on

di
tio

ns
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nd
 w

ar
m

 w
at

er
, h

as
 a

 m
uc

h 
lo

w
er

 a
bu

nd
an

ce
 

of
 p

el
ag

ic
 s

ch
oo

ls
.
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ra
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 b
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ep
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in

tr
od

uc
ed
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gh
lig

ht
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e 

un
iq

ue
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m
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d 
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 c
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 c
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e 
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n 
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n 
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 W
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 b
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e 
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ne
rg
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Ti
de

s b
rin

g 
w

at
er
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e 
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he
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 h
ig
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m
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in
t b

ei
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e 
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w
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 b
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e 
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o 
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in

ts
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e 
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rin

g 
a 
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y.
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Th
e 

av
er

ag
e 

m
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 ti
da

l r
an
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 S
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Vi
si
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or
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rr
an

ge
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e 

ca
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so

m
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ne
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ho
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s e

as
y 
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ce
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 th

e 
sh

or
e

Li
vi

ng
 S

ho
re

s 
by

  G
eo

rg
e 

Br
an

ch
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R
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Te
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 E
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gy

 
 

Ti
m
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D

ep
th

 
K

ey
 c

on
ce

pt
s

In
ve

st
ig

at
io

ns
R

es
ou
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ho

ur
s 

Sh
or

es
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tr
o 

&
 R

oc
ky

 
Sh

or
es

C
on

tin
ue

d 
G

r 1
1

Te
rm

 4

A
no

th
er

 

4 
ho

ur
s

In
di

vi
du

al
 

ec
os

ys
te

m
s 

sh
ou

ld
 b

e 
vi

ew
ed

 w
ith

 
re

fe
re

nc
e 

to
 

th
e 

ec
ol

og
ic

al
 

co
nc

ep
ts

 
in

tr
od

uc
ed

 
in

 G
r1

0 
an

d 
hi

gh
lig

ht
 

th
e 

un
iq

ue
 

co
m

po
ne

nt
s 

an
d 

in
te

ra
ct

io
ns

 
w

ith
in

 e
ac

h.
  

U
nd

er
st

an
di

ng
 

of
 th

e 
co

m
pl

ex
ity

 o
f 

ec
os

ys
te

m
s 

is
 c

rit
ic

al
 fo

r 
le

ar
ni

ng
 a

bo
ut

 
th

e 
m

ul
ti 

di
sc

ip
lin

ar
ily

 
of

 M
ar

in
e 

Sc
ie

nc
es

.  
C

la
ss

 
di

sc
us

si
on

s,
 

fie
ld

 tr
ip

s 
an

d 
pr

oj
ec

ts
 

sh
ou

ld
 b

e 
us

ed
 to

 
in

te
gr

at
e 

ec
os

ys
te

m
 

st
ud

ie
s 

an
d 

ot
he

r 
ap

pr
op

ria
te

 
to

pi
cs

 in
 th

is
 

cu
rr

ic
ul

um
.

R
oc

ky
 S

ho
re

 e
co

sy
st

em
s 

ar
e 

ch
ar

ac
te

ris
ed

 b
y 

th
e 

fo
llo

w
in

g 
fe

at
ur

es
:

1.
	

Th
ey

 a
re

 c
ov

er
ed

 b
y 

w
at

er
 a

nd
 e

xp
os

ed
 to

 a
ir 

as
 ti

de
s 

ch
an

ge
.

2.
	

H
av

e 
a 

ro
ck

 s
ub

st
ra

te
.

3.
	

Th
e 

ro
ck

 e
xh

ib
its

 e
xp

os
ed

 a
nd

 s
he

lte
re

d 
su

rf
ac

es
 a

s 
w

el
l a

s 
er

od
ed

 g
ul

lie
s 

an
d 

ho
le

s 
ac

co
rd

in
g 

to
 th

e 
pa

re
nt

 m
at

er
ia

l, 
as

pe
ct

 a
nd

 s
tr

at
a 

of
 th

e 
ro

ck
.

4.
	

Th
e 

er
od

ed
 a

re
as

 fi
ll 

w
ith

 w
at

er
 to

 fo
rm

 ro
ck

 p
oo

ls
.

A
bi

ot
ic

 a
nd

 b
io

tic
 fa

ct
or

s 
w

hi
ch

 th
e 

or
ga

ni
sm

s 
liv

in
g 

he
re

 e
nc

ou
nt

er
 in

cl
ud

e:

1.
	

M
an

y 
m

ar
in

e 
cr

ea
tu

re
s 

ca
n 

in
ha

bi
t t

he
se

 ro
ck

 p
oo

ls
, b

ut
 re

qu
ire

 s
om

e 
ad

ap
ta

tio
ns

 
to

 u
ni

qu
e 

ab
io

tic
 c

on
di

tio
ns

; s
pe

ci
fic

al
ly

 h
ig

h 
lig

ht
 in

te
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iti
es
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nd

 fl
uc

tu
at

in
g 

te
m

pe
ra

tu
re

s 
an

d 
sa

lin
iti

es
. T

he
 h

ig
he

r t
he

 p
oo

l i
s 
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 th

e 
sh

or
e,

 th
e 

gr
ea

te
r t

he
se

 
st
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es
 w

ill 
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.
2.
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 ti
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s 
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e 

an
d 

fa
ll 

th
e 

ex
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se
d 
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ea

s 
ex

pe
rie

nc
e 

ra
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y 

ch
an

gi
ng

 c
om
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na

tio
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 o
f 

te
m

pe
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tu
re

, s
al

in
ity

, m
oi

st
ur

e,
 p

H
, d
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so

lv
ed

 O
2 a
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od
 s

up
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3.
	

O
rg

an
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m
s 

m
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op

e 
w
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er
io
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f d
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tio
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 e
xt

re
m

e 
te

m
pe
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tu

re
 fl

uc
tu

at
io

ns
, 

ra
in

, w
av

e 
ac

tio
n,

 s
ea

 w
at

er
 fl

ow
, t

ur
bu

le
nc

e,
 a

nd
 p

re
da

tio
n 

by
 la

nd
 a

ni
m

al
s 

– 
es

pe
ci

al
ly

 s
ea

 b
ird

s.
 

4.
	

W
he

re
 s

ev
er

al
 o
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an
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m

s 
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py
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n 

ar
ea

, p
ar

tic
ul

ar
ly
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 th

e 
lo

w
er

 s
ho

re
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he
re

 a
bi

ot
ic

 
fa

ct
or

s 
ar

e 
le
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 s

tr
es

sf
ul

, t
he

re
 is

 m
or

e 
co

m
pe

tit
io

n 
fo

r s
pa

ce
 a

nd
 fo

od
. T

he
se

 
bi

ot
ic

 in
te

ra
ct

io
ns

 fu
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he
r i

nfl
ue

nc
e 

th
e 

di
st

rib
ut

io
n 
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 o

rg
an
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m
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 th
e 

m
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 lo

w
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e.
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 s
tr
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g 

ev
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en
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 s
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an
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m
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e 

lo
w

er
 s

ho
re
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ut
ed

 a
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or
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ng
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pe

ci
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 c
om

pe
tit

iv
e 
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d 

sy
m
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ot
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 in

te
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ct
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ns
, 

ra
th

er
 th

an
 p

ur
el

y 
ad
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ta

tio
ns

 to
 s

tr
es
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 E

xa
m
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es
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ud
e 
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rn
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le
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m
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tin
g 
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r 
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m
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ra
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e 
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nd
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 e
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t t
ho

se
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nd
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at
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ar
s 

lim
iti

ng
 w
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 c
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 d

es
ic

ca
tio

n 
an

d 
te

m
pe

ra
tu

re
 e

xt
re

m
es

 (w
hi

ch
 a

re
 n

or
m

al
ly

 
hi

gh
er

 th
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 d
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at
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r d
ea

lin
g 

w
ith

 w
av

e 
ac

tio
n,

 tu
rb

ul
en

ce
, a

nd
 p
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at
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nd
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Ti
m
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ey
 c
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ci
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 w
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r l
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N

ot
 w
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l a

da
pt

ed
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 d
es

ic
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tio
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Ab

le
 to

 to
le

ra
te

 h
ea

vy
 w

av
e 

ac
tio

n,
 b

y 
be

in
g 

fir
m

ly
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nc
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d 

an
d 

st
re
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ed
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d)
 

W
el

l a
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ed
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 c
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oo

d 
an

d 
sp
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Ad
ap

te
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to
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 p
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 o
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 c
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w
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 s
tr
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se
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ck
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de
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in
es

 th
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rib
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at
 o

rg
an
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m
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 h
ig
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sh

or
e 

zo
ne
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1.
	

It 
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 im
po

rta
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 to
 n

ot
e 

th
at

 h
ig

h 
an

d 
lo

w
 ti

de
 le

ve
ls

, a
s 

w
el
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s 

tid
al

 ra
ng
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 d

iff
er

 o
n 

a 
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ba
si
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 d

ep
en

di
ng
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n 
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e 
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e 
of
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e 

m
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a 
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on
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n 
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e 
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c 
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, w
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e 
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m
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 e
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n 
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tin

g 
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e 
of
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.
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n 

is
 th
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g 
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P
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 d
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gr
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to
 s

ho
w

 
in

te
rti

da
l z

on
at

io
n.

) 
4.
	

Th
e 

re
si

de
nt

 s
pe

ci
es

 m
ay

 d
iff

er
 o

n 
di

ffe
re

nt
 c

oa
st

lin
es

, d
ep

en
di

ng
 o

n 
th

e 
ov

er
al

l 
ch

ar
ac

te
ris

tic
s 

of
 th

e 
bo

rd
er

in
g 

oc
ea

n.
5.
	

Ty
pi

ca
l r

oc
ky

 s
ho

re
 z

on
at

io
n 

ex
hi

bi
ts

 th
re

e 
ge

ne
ric

 z
on

es
:

Th
es

e 
ar

e 
ro

ug
hl

y 
de

m
ar

ca
te

d 
by

 th
e 

hi
gh

 a
nd

 lo
w

 ti
de

 m
ar

ks
 a

nd
 th

e 
tid

al
 m

ea
n.

 T
he

 
te

rm
 e

ul
itt

or
al

 is
 o

fte
n 

us
ed

 to
 d

es
cr

ib
e 

th
e 

in
te

rti
da

l z
on

e.

a)
 

Th
e 

up
pe

r e
ul

itt
or

al
 z

on
e,

 a
ro

un
d 

th
e 

sp
rin

g 
hi

gh
 ti

de
 m

ar
k,

 b
or

de
rin

g 
on

 th
e 

sp
ra

y 
or

 s
pl

as
h 

zo
ne

, i
s 

ch
ar

ac
te

ris
ed

 b
y 

sm
al

l w
in

kl
es

.
b)

 
Th

e 
m

id
dl

e 
eu

lit
to

ra
l z

on
e,

 a
pp

ro
xi

m
at

el
y 

be
tw

ee
n 

ne
ap

 lo
w

 a
nd

 n
ea

p 
hi

gh
 

tid
e 

m
ar

ks
, i

s 
ch

ar
ac

te
ris

ed
 b

y 
ba

rn
ac

le
s,

 li
m

pe
ts

 a
nd

 la
rg

er
 w

in
kl

es
 –

 a
m

on
gs

t 
m

an
y 

ot
he

r i
nv

er
te

br
at

es
 a

nd
 a

lg
ae

. T
hi

s 
zo

ne
 is

 o
fte

n 
di

vi
de

d 
in

to
 u

pp
er

 a
nd

 
lo

w
er

 z
on

es
 a

ro
un

d 
th

e 
tid

al
 m

ea
n.

c)
 

Th
e 

lo
w

er
 e

ul
itt

or
al

 z
on

e,
 a

ro
un

d 
th

e 
sp

rin
g 

lo
w

 ti
de

 m
ar

k,
 h

as
 m

or
e 

al
ga

e 
an

d 
w

av
e-

re
si

st
an

t a
ni

m
al

s 
su

ch
 a

s 
lim

pe
ts

 a
nd

 m
us

se
ls

, a
s 

w
el

l a
s 

so
ft-

bo
di

ed
 

an
im

al
s 

in
 c

al
m

er
 w

at
er

.
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Te
rm

 3
 a

nd
 4

St
ra

nd
 –

 E
co

lo
gy

 
 

Ti
m

e 
D

ep
th

 
K

ey
 c

on
ce

pt
s

In
ve

st
ig

at
io

ns
R

es
ou

rc
es

In
 S

ou
th

 A
fri

ca
, t

he
se

 z
on

es
 c

an
 b

e 
re

na
m

ed
 a

cc
or

di
ng

 to
 th

e 
co

m
m

on
 s

pe
ci

es
 in

 e
ac

h 
zo

ne
:

a
.	

Th
e 

up
pe

r e
ul

itt
or

al
 is

 th
e 

lit
to

rin
a 

zo
ne

, c
ha

ra
ct

er
is

ed
 b

y 
sm

al
l w

in
kl

es
, e

sp
ec

ia
lly

 
A

fr
ol

itt
or

in
a 

A
fr

ic
an

a.
 

b.
	

Th
e 

m
id

 e
ul

itt
or

al
 z

on
e 

is
 d

iv
id

ed
 in

to
 tw

o:
 

I. 
Th

e 
up

pe
r b

al
an

oi
d 

zo
ne

 is
 n

am
ed

 a
fte

r t
he

 a
co

rn
 b

ar
na

cl
e 

fa
m

ily
, B

al
an

id
ae

. 
Th

e 
zo

ne
 fa

lls
 a

ro
un

d 
th

e 
ne

ap
 h

ig
h 

po
in

t, 
do

w
n 

to
 th

e 
tid

al
 m

ea
n.

 It
 h

as
 m

or
e 

an
im

al
s 

th
an

 a
lg

ae
, i

nc
lu

di
ng

 w
in

kl
es

, l
im

pe
ts

 a
nd

 b
ar

na
cl

es
. 

II.
 

Th
e 

lo
w

er
 b

al
an

oi
d 

zo
ne

 is
 b

el
ow

 th
e 

tid
al

 m
ea

n 
to

 a
ro

un
d 

th
e 

ne
ap

 lo
w

 p
oi

nt
. 

It 
ha

s 
fe

w
er

 b
ar

na
cl

es
 (b

ei
ng

 th
e 

lo
w

er
 e

xt
en

t o
f t

he
ir 

ra
ng

e)
 b

ut
 m

or
e 

lim
pe

ts
, 

w
in

kl
es

 a
nd

 m
us

se
ls

, a
nd

 fa
r m

or
e 

al
ga

e.
c.
	

Th
e 

lo
w

er
 e

ul
itt

or
al

 is
 d

is
tin

ct
 o

n 
ea

ch
 c

oa
st

lin
e,

 v
ar

yi
ng

 fr
om

 a
 s

pe
ci

al
is

ed
 

ex
te

ns
io

n 
of

 th
e 

ba
la

no
id

 o
n 

th
e 

Ea
st

 C
oa

st
 to

 a
 li

m
pe

t b
el

t o
n 

th
e 

So
ut

h 
an

d 
W

es
t C

oa
st

s.
d.
	

A
dd

iti
on

al
 z

on
es

 in
 th

e 
SA

 c
oa

st
lin

e:
 F

or
 e

ac
h 

co
as

tli
ne

, a
n 

ad
di

tio
na

l z
on

e 
is

 
no

tic
ea

bl
e 

in
 th

e 
in

te
rt

id
al

 a
re

a.
I.	

O
n 

th
e 

Ea
st

 C
oa

st
 th

er
e 

is
 a

 b
an

d 
of

 o
ys

te
rs

 to
w

ar
ds

 th
e 

to
p 

of
 th

e 
up

pe
r 

ba
la

no
id

, t
he

 o
ys

te
r b

el
t. 

Th
er

e 
ar

e 
al

so
 la

rg
e 

zo
an

th
id

 c
ol

on
ie

s 
in

 th
e 

lo
w

er
 

ba
la

no
id

 a
nd

 in
to

 th
e 

lo
w

er
 e

ul
itt

or
al

. Z
oo

xa
nt

he
lla

e 
in

 z
oa

nt
hi

ds
 a

re
 s

ig
ni

fic
an

t a
s 

pr
od

uc
er

s.
II
.	

O
n 

th
e 

So
ut

h 
C

oa
st

 th
er

e 
is

 a
n 

ad
di

tio
na

l b
an

d 
of

 p
ea

r-
sh

ap
ed

 li
m

pe
ts

 in
 th

e 
lo

w
er

 e
ul

itt
or

al
, t

he
 c

oc
hl

ea
r z

on
e.

 T
he

 li
tto

rin
a 

zo
ne

 a
ls

o 
ha

s 
th

e 
ad

di
tio

n 
of

 th
e 

al
ga

e 
pu

rp
le

 la
ve

r (
al

so
 fo

un
d 

on
 th

e 
W

es
t C

oa
st

).
II
I.	

O
n 

th
e 

W
es

t C
oa

st
, t

he
 c

oc
hl

ea
r z

on
e 

al
so

 fe
at

ur
es

 in
cr

ea
si

ng
 p

ro
po

rti
on

s 
of

 
an

ot
he

r l
im

pe
t (

w
hi

ch
 is

 d
om

e-
sh

ap
ed

), 
m

ak
in

g 
th

is
 th

e 
co

ch
le

ar
 o

r a
rg

en
vi

lle
i 

zo
ne

. M
ov

in
g 

w
es

t, 
al

ga
e 

be
co

m
e 

fa
r m

or
e 

pr
om

in
en

t. 
Al

ga
l g

ar
de

ns
 a

r 
cu

lti
va

te
d 

an
d 

de
fe

nd
ed

 b
y 

th
e 

lim
pe

ts
 in

 th
is

 z
on

e.
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Sa
nd

y 
B

ea
ch

es

Te
rm

 4
 

St
ra

nd
 –

 E
co

lo
gy

 
 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
t

In
ve

sti
ga

tio
ns

Re
so

ur
ce

s

2 
ho

ur
s 

th
eo

ry
 

+2
 h

ou
rs

 
pr

ac
tic

al
 

In
di

vi
du

al
 

ec
os

ys
te

m
s 

sh
ou

ld
 b

e 
vi

ew
ed

 w
ith

 
re

fe
re

nc
e 

to
 

th
e 

ec
ol

og
ic

al
 

co
nc

ep
ts

 
in

tr
od

uc
ed

 
in

 G
r1

0 
an

d 
hi

gh
lig

ht
 

th
e 

un
iq

ue
 

co
m

po
ne

nt
s 

an
d 

in
te

ra
cti

on
s 

w
ith

in
 e

ac
h.

  

U
nd

er
st

an
di

ng
 

of
 th

e 
co

m
pl

ex
ity

 o
f 

ec
os

ys
te

m
s 

is
 c

riti
ca

l f
or

 
le

ar
ni

ng
 a

bo
ut

 
th

e 
m

ul
ti 

di
sc

ip
lin

ar
ily

 
of

 M
ar

in
e 

Sc
ie

nc
es

.  
Cl

as
s 

di
sc

us
si

on
s,

 
fie

ld
 tr

ip
s 

an
d 

pr
oj

ec
ts

 
sh

ou
ld

 b
e 

us
ed

 
to

 in
te

gr
at

e 
ec

os
ys

te
m

 
st

ud
ie

s 
an

d 
ot

he
r 

ap
pr

op
ria

te
 

to
pi

cs
 in

 th
is

 
cu

rr
ic

ul
um

.

La
rg

e 
se

cti
on

s o
f t

he
 S

ou
th

 A
fr

ic
an

 c
oa

st
lin

e 
ha

ve
 sa

nd
y 

be
ac

he
s o

ve
rly

in
g 

de
ep

 b
ed

ro
ck

. T
he

y 
ar

e 
al

so
 

th
riv

in
g 

ec
os

ys
te

m
s:

1.
	

Be
ac

he
s a

re
 u

ns
ta

bl
e,

 m
ad

e 
up

 o
f s

an
d 

pa
rti

cl
es

 w
hi

ch
 a

re
 c

on
st

an
tly

 in
 m

oti
on

.
2.
	

Sa
nd

y 
sh

or
es

 p
ro

vi
de

 n
o 

ha
rd

 su
bs

tr
at

e 
fo

r o
rg

an
is

m
s t

o 
att

ac
h 

th
em

se
lv

es
.

3.
	

Th
e 

sh
or

es
 a

re
 to

o 
un

st
ab

le
 fo

r s
ea

w
ee

ds
 to

 g
ro

w,
 a

ni
m

al
s h

er
e 

bu
rr

ow
 in

to
 th

e 
sa

nd
. T

ub
es

 a
re

 
cr

ea
te

d 
in

 sh
el

te
re

d 
en

vi
ro

nm
en

ts
 w

ith
 fi

ne
r s

an
d,

 w
hi

le
 a

ni
m

al
s p

us
h 

be
tw

ee
n 

th
e 

co
ar

se
 sa

nd
 

pa
rti

cl
es

 in
 m

or
e 

tu
rb

ul
en

t e
nv

iro
nm

en
ts

. 
4.
	

Th
e 

si
ze

 a
nd

 fr
eq

ue
nc

y 
of

 w
av

es
 d

et
er

m
in

e 
w

he
th

er
 b

ea
ch

es
 a

re
 e

ro
de

d 
or

 b
ui

lt 
up

.
5.
	

Be
ac

he
s s

ub
je

ct
 to

 e
ne

rg
eti

c 
co

nd
iti

on
s h

av
e 

la
rg

er
 sa

nd
 g

ra
in

s;
 c

al
m

er
 c

on
di

tio
ns

 d
ep

os
it 

fin
er

 g
ra

in
s.

  
6.
	

Co
ar

se
 sa

nd
 d

ra
in

s q
ui

ck
ly

 b
ut

 a
llo

w
s a

ir 
to

 p
en

et
ra

te
. 

7.
	

Ve
ry

 fi
ne

 sa
nd

 re
ta

in
s i

ts
 m

oi
st

ur
e 

bu
t e

xc
lu

de
s o

xy
ge

n.
 O

rg
an

ic
 m

at
er

ia
l i

s t
ra

pp
ed

 a
nd

 b
ro

ke
n 

do
w

n 
by

 a
bi

oti
c 

ba
ct

er
ia

, r
el

ea
sin

g 
hy

dr
og

en
 su

lp
hi

de
 –

 n
ot

 a
n 

id
ea

l e
nv

iro
nm

en
t f

or
 b

ur
ro

w
er

s.
8.
	

An
im

al
s a

gg
re

ga
te

 to
 a

 b
ea

ch
 w

ith
 c

on
di

tio
ns

 to
 w

hi
ch

 th
ey

 a
re

 a
da

pt
ed

, g
en

er
al

ly
 a

vo
id

in
g 

ve
ry

 
co

ar
se

 o
r fi

ne
 e

xt
re

m
es

.
9.
	

Bu
rr

ow
in

g 
en

ab
le

s t
he

m
 to

 a
vo

id
 p

re
da

to
rs

, e
xt

re
m

e 
w

av
e 

ac
tio

n,
 h

ig
h 

te
m

pe
ra

tu
re

s a
nd

 d
es

ic
ca

tio
n,

 
w

hi
le

 sti
ll 

fin
di

ng
 a

m
pl

e 
di

ss
ol

ve
d 

ox
yg

en
.

10
.	

Al
l o

rg
an

ic
 m

att
er

 a
va

ila
bl

e 
to

 a
ni

m
al

s i
n 

th
e 

sa
nd

y 
sh

or
e 

dr
ift

s i
n 

w
ith

 th
e 

tid
e 

or
 b

y 
w

av
e 

ac
tio

n.
11
.	

So
m

e 
an

im
al

s f
ee

d 
on

 o
rg

an
ic

 p
ar

tic
le

s a
nd

 d
ec

om
po

siti
on

 b
ac

te
ria

 th
at

 d
ra

in
 th

ro
ug

h 
th

e 
sa

nd
, a

nd
 

ot
he

rs
 e

m
er

ge
 to

 sc
av

en
ge

 th
e 

sh
or

el
in

e 
fo

r d
ea

d 
pl

an
ts

 a
nd

 a
ni

m
al

s.

Co
m

m
on

ly
 fo

un
d 

in
te

rti
da

l b
ea

ch
 a

ni
m

al
s

U
pp

er
 sh

or
e:

 A
ni

m
al

s t
ha

t b
ur

ro
w

 in
to

 sa
nd

 in
 th

e 
up

pe
r s

ho
re

 g
en

er
al

ly
 b

re
at

he
 a

ir.

1.
	

Sa
nd

 h
op

pe
rs

 (T
al

or
ch

es
tia

 sp
.) 

an
d 

gi
an

t p
ill

 b
ug

s (
Ty

lo
s s

p.
) a

re
 c

om
m

on
 o

n 
th

e 
W

es
t a

nd
 S

ou
th

 
Co

as
ts

, w
he

re
 d

is
lo

dg
ed

 k
el

p 
an

d 
ot

he
r s

ea
w

ee
ds

 a
re

 d
ep

os
ite

d 
by

 th
e 

hi
gh

 ti
de

. T
he

se
 a

ni
m

al
s –

a
.	

Bu
rr

ow
 in

 th
e 

sa
nd

 o
r s

he
lte

r i
n 

th
e 

ro
tti

ng
 p

la
nt

s.
b.
	

Em
er

ge
 a

t l
ow

 ti
de

, a
t n

ig
ht

, a
nd

 se
ek

 o
ut

 p
la

nt
s t

o 
fe

ed
 o

n.
2.
	

Th
ey

 a
re

 re
pl

ac
ed

 o
n 

th
e 

Ea
st

 C
oa

st
 b

y 
th

e 
gh

os
t c

ra
b 

(O
cy

po
de

 sp
p.

), 
w

hi
ch

 –
a
.	

Is
 a

 sc
av

en
ge

r w
ith

 si
m

ila
r h

ab
its

 to
 th

e 
sa

nd
 h

op
pe

r a
nd

 g
ia

nt
 p

ill
 b

ug
, b

ut
 fe

ed
s o

n 
de

ad
 

an
im

al
s.

b.
	

Bu
rr

ow
s d

ee
p 

en
ou

gh
 to

 re
st

 in
 w

et
 sa

nd
.

c.
	

Em
er

ge
s t

o 
sc

av
en

ge
 o

n 
da

m
p 

sa
nd

.

M
ei

of
au

na
 

in
ve

sti
ga

tio
n

M
an

y 
ac

tiv
iti

es
 c

an
 

be
 d

ev
el

op
ed

 w
ith

 a
 

be
ac

h 
ex

cu
rs

io
n.

 M
an

y 
Yo

uT
ub

e 
Cl

ip
s a

re
 

av
ai

la
bl

e 
to

 il
lu

st
ra

te
 

al
l t

he
 

de
fin

ed
 a

nd
 

ill
us

tr
at

ed
 

co
nt

en
t o

n 
th

is 
to

pi
c
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Te
rm

 4
 

St
ra

nd
 –

 E
co

lo
gy

 
 

Ti
m

e 
De

pt
h

Ke
y 

Co
nc

ep
t

In
ve

sti
ga

tio
ns

Re
so

ur
ce

s

M
id

dl
e 

sh
or

e:
 A

pa
rt

 fr
om

 se
ve

ra
l s

m
al

l c
ru

st
ac

ea
ns

, m
ai

nl
y 

co
pe

po
ds

, t
hi

s z
on

e 
is 

ty
pi

fie
d 

by
 th

e 
pl

ou
gh

 sn
ai

l 
(B

ul
lia

 sp
p)

. P
lo

ug
h 

sn
ai

ls 
–

a
.	

Pr
ef

er
 m

od
er

at
e 

w
av

e 
ac

tio
n 

an
d 

w
at

er
 w

ith
 li

tt
le

 tu
rb

ul
en

ce
. T

he
y 

em
er

ge
 w

ith
 th

e 
ris

in
g 

tid
e 

to
 

“s
ur

f”
 to

 th
e 

hi
gh

 ti
de

 m
ar

k,
 w

he
re

 d
ea

d 
an

im
al

s c
an
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e 

fo
un

d 
an

d 
fe

d 
on

.
b.
	

Ha
ve

 a
n 

ex
ce
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nt

 se
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e 
of

 sm
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l t
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t g
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de
s t

he
m

 to
 fo

od
. 

c.
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tr

ea
t w

ith
 th

e 
tid

e 
to

 b
ur

ro
w

 b
ac

k 
in

to
 th

e 
m

id
 ti

de
 sa

nd
.

Lo
w

 sh
or

e:
 A

ni
m

al
s s

he
lte

r i
n 

th
e 

sa
nd

 a
t t

he
 lo

w
 ti

de
 m

ar
k 

an
d 

m
ig

ra
te

 u
p 

th
e 

be
ac

h 
as

 th
e 

tid
e 

ris
es

. 

1.
	

W
hi

te
 M

us
se

ls
 (D

on
ax

 sp
p)

 m
ov

e 
in

 th
e 

sa
nd

, fi
lte

rin
g 

ou
t m

ic
ro

sc
op

ic
 o

rg
an

ic
 m

at
er

ia
l t

ha
t i

s 
de

po
sit

ed
 b

y 
ris

in
g 

w
av

es
.

2.
	

Sm
al

l s
ur

f s
hr

im
ps

 (G
as

tr
os

ac
cu

s s
p)

 sw
im

 in
 th

e 
tu

rb
ul

en
t w

at
er

 b
eh

in
d 

th
e 

ris
in

g 
tid

e 
to

 sc
oo

p 
up
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 p
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 m
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 m
att

er
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 c
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f b
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 m
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 p
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 m
ei

of
au

na
.

3.
	

Ba
ct

er
ia

 b
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 d
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s.

 
4.
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r f
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 b
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r b
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 p
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w
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 c
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 c
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 d
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 b
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l c
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 C
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ra
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is 

to
pi

c 
is 

at
 a

 le
ve

l 
w

he
re

 p
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 m
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 c
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ra
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 p
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 c
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 p
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 b
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 d

ev
el

op
m

en
t o

f a
ni

m
al

s,
 b

ut
 e

sp
ec

ia
lly

 w
ha

t t
he

 fi
rs

t 
op

en
in

g 
in

 th
e 

em
br

yo
 (t

he
 B

la
st

op
or

e)
 b

ec
om

es
. T

he
 b
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s b
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 p

ro
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 d
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l l
ar

va
e.

b.
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 p
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 c
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 c
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r p
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 p
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 c
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 c
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t c
an

 re
ge

ne
ra

te
 li

m
bs

 a
nd

 o
rg

an
s.

Ph
ot

og
ra

ph
s,

 
sli

de
 sh

ow
 a

nd
 

vi
de

os

St
ud

y 
liv

e 
ex
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s m
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3.

 
Lo

co
m

oti
on

:

a.
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 c
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 c
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ra
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 c
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 d
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 c
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 c
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 c
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 c
irc

ul
at

e 
th

e 
flu

id
 a

nd
 th

is 
en

ab
le

s t
ra

ns
po

rt
 o

f s
ub

st
an

ce
s.
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s m
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e 
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 p
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o 
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c 
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s c
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 d
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.
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 c
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.
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m
m
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 p
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 c
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 re
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 c
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at
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 p
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re
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Th
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d
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 c
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 p
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ta
ra
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 p
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 p
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3.
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e 
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e 
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 re
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 b
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 p
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 d
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l d
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 p
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 re
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 d
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 c
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 c
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 N
at

al
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er
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r d
un
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de
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ro
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et
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te
d 
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um
er

ou
s 

es
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ar
ie

s 
th

at
 

pr
ov

id
e 
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di
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un
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r fi
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A 
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 C
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ra
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e.
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at
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 p
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.
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 c
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 c
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l c
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 c
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t c
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t C
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b)
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m
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n 
an

d 
an
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ea
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l f
or
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s
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C
oa
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al

 m
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is

 to
pi

c 
ad

eq
ua

te
ly

 
in

fo
rm

s t
he

 
le

ar
ne

r o
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e 
Sc

ie
nc

es
 

re
se

ar
ch

 is
 

un
de

rt
ak

en
.

1.
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 o
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a.
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A 
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ar
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ne
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 sh
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ed
 b

y 
te

ct
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 fo

rc
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n 
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ne
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al
 m

ar
gi
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nd
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 u
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n 
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se
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ar
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s w

av
es

, c
ur

re
nt

s a
nd

 w
in

d 
ac

tio
n.

3.
 

Th
e 

sh
or

e 
is 

th
e 

ar
ea

 fr
om

 th
e 

lo
w

 ti
de

 m
ar

k 
to

 th
e 

to
p 

of
 th

e 
w

av
e 
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ne

.
4.

 
Be

ac
he

s a
re

 a
re

as
 w

he
re

 se
di

m
en

t i
s d

ep
os

ite
d 

an
d 

ac
cu

m
ul
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es
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ea

ch
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 d
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am
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al
an
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ee
n 
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ro
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at
er
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l.
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A 
be

ac
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is 
ei

th
er
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n 

er
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io
na
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r d

ep
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iti
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al
 b

ea
ch

.
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A 
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w
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m
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ou
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at
er
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l a
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m

ou
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 d
ep
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be
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.

7.
 

Fe
at

ur
es

 o
f a

 b
ea

ch
 a

re
:
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off
sh

or
e 

tr
ou

gh
b)

 
ba

r
c)

 
lo

w
 ti

de
 te

rr
ac

e
d)

 
w

av
e 

pl
atf

or
m

e)
 

be
ac

h
f) 

sc
ar

p
g)
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rm
 

8.
 

Be
ac

he
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re
 d

es
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ib
ed
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y 

th
e 

sh
ap
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 si

ze
, c

ol
ou

r a
nd

 c
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on
 o

f t
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ea
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 m

at
er

ia
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9.

 
Fl
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tin

g 
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nd
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th

er
 m

ar
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e 
de
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 te
nd
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cc
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 d
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 d
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ov
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t o

f c
ur
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n.

10
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In
 th

e 
su

rf
 zo

ne
, b

re
ak

in
g 

w
av

es
 p

ro
du

ce
 a

 c
ur

re
nt

 th
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 se
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m

en
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lo
ng
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e 
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e 
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ng
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or
e 
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en
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s c

al
le

d 
lo

ng
sh

or
e 

tr
an
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or

t.
11
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Ri

p 
cu

rr
en
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 m

ov
e 

se
di
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en

t s
ea

w
ar

d 
th

ro
ug

h 
th

e 
su

rf
 zo

ne
.

12
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Es
tu

ar
ie

s a
re

 ri
ve

r m
ou

th
s,

 a
nd

 th
ei

r a
ss

oc
ia

te
d 

ba
nk

s a
nd

 b
ed

s a
re

 su
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ec
t t

o 
th

e 
tid

al
 e

bb
 a

nd
 fl

ow
 

of
 th

e 
se

a 
w

at
er

 th
ey

 d
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ha
rg

e 
in

to
. 

13
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Es
tu

ar
ie

s p
la

y 
an

 im
po

rt
an

t r
ol

e 
in

 p
ro

vi
di

ng
 n

ur
se

ry
 h

ab
ita

ts
 fo

r j
uv

en
ile

 fi
sh

. E
st

ua
rie
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 e
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el
le

nt
 

sit
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 to
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ud
y 

sa
lin

ity
 a

nd
 o

th
er

 w
at

er
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ua
lit

y 
pa

ra
m

et
er

s.

U
se

 a
n 

ex
am

pl
e 

of
 

a 
si

m
pl

e 
w

av
e 

 ta
nk

 
to

 il
lu

st
ra

te
 th

e 
se

di
m

en
t l

oa
d 

an
d 
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ov

em
en

t o
n 
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al
l s
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le

 m
od

el

Sh
or

el
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e 
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o 

pl
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a 

ra
ng
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of
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ou

Tu
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ip
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th
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Te
rm
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ra
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 H

um
an
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an

d 
th

e 
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ce
an
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Ti
m

e 
D

ep
th

K
ey

 C
on

ce
pt

s
In

ve
st

ig
at

io
ns

R
es

ou
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es
2 

ho
ur

s
Th

e 
de

pt
h 

at
 w

hi
ch

 
th

is
 to

pi
c 

sh
ou

ld
 b

e 
un

de
rs

to
od

 
is

 o
ne
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 w
hi

ch
 

le
ar

ne
rs

 
sh

ou
ld

 
ap

pl
y 

th
ei

r 
kn

ow
le
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e 
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 o

th
er
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pi
cs

 
st

ud
ie

d 
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 p
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iti
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, 
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 to
pi

c 
w

ill
 fo

rm
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s 
a 

fr
am

e 
of
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fe
re

nc
e 
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 fu
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he

r 
to

pi
cs
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 th

e 
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ol
og

y 
an

d 
H

um
an

s 
an

d 
th

e 
O

ce
an

 
st

ra
nd

s 
ar

e 
in

tr
od

uc
ed
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Th

e 
to

pi
c 

le
nd

s 
its

el
f t

o 
hi

gh
er

 le
ve

l 
so

lu
tio

ns
-

ba
se

d 
ap

pl
ic

at
io

ns

1.
	

W
ea

th
er

 is
 th

e 
co

nd
iti

on
 o

f t
he

 a
tm

os
ph

er
e 

at
 a

 p
ar

tic
ul

ar
 p

la
ce

 a
nd

 ti
m

e,
 in

 te
rm

s 
of

 te
m

pe
ra

tu
re

, s
un

sh
in

e 
(d

ay
lig

ht
 h

ou
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), 
cl

ou
d 
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ve

r, 
w

in
d,
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in

, a
ir 

pr
es

su
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nd

 
m

oi
st

ur
e 
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 h

um
id
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. 

2.
	

C
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at
e 
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e 
w

ea
th
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 c
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n 
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y 
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ng

 p
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d 
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ar
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 c
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e 
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e 
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e 

K
öp

pe
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im
at

e 
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fic
at

io
n 
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st
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ve
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f p
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ta
tio

n 
an
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ve

ge
ta
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n 
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pe
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e 
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e 
cr

ite
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se
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 d
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h 
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ee
n 
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e 
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at
e 

ty
pe
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 a
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th
er

.
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A 
ch

an
ge

 o
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 c
lim

at
e 

ty
pe

 w
ou

ld
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e 
fro

m
 o

ne
 K

öp
pe

n 
ty

pe
 to

 a
no

th
er

.
5.
	

In
cr

ea
se

d 
C

O
2 e

m
is

si
on

s 
fro

m
 b

ur
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ng
 fo

ss
il 

fu
el

s 
ha

ve
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le
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ed
 C

O
2 
in

to
 th

e 
at

m
os

ph
er

e.
 C

ur
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nt
ly

 th
e 

ra
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 o
f C

O
2 e

m
is

si
on
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 1

0 
tim
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 fa

st
er

 th
an

 it
 h
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 b

ee
n 

at
 a

ny
 o

th
er

 ti
m

e 
in

 th
e 

pa
st

 6
6 

m
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on
 y

ea
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. O
th

er
 h

um
an

 a
ct

iv
iti

es
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av
e 
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de

d 
fu

rth
er

 to
 th

e 
gr

ee
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ou
se
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 e
m

is
si

on
s.

6.
	

G
re

en
ho

us
e 

ga
ss

es
 h

av
e 

ch
an

ge
d 

th
e 

av
er

ag
e 

te
m

pe
ra

tu
re

 o
f t

he
 p

la
ne

t, 
ov

er
 

th
e 

pa
st
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0 
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0 
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 a
t u

np
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nt
ed
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ls
. S
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se

qu
en

t e
ffe

ct
s 

in
cl

ud
e 

m
el

tin
g 

of
 ic

e 
ca

ps
, i

nc
re

as
in

gl
y 

se
ve

re
 h

ur
ric

an
es

, a
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 fl
oo

di
ng

 a
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 d
ro

ug
ht

.
7.
	

W
ith

 th
e 

sh
ift

 to
 d

ry
er

 c
lim

at
es

, t
he

re
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 li
ke

ly
 to

 b
e 

a 
si

gn
ifi

ca
nt

 c
ha

ng
e 

in
 

ag
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ul
tu

re
. I

n 
so

m
e 
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ea

s 
ag
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tu
ra

l a
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iv
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ke
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 to
 c

ol
la
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e 
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 a

 re
su

lt 
of

 
dr

ou
gh

t c
on

di
tio

ns
.

8.
	

An
 in

cr
ea

se
 in

 a
ve

ra
ge

 te
m

pe
ra

tu
re

s 
on

 e
ar

th
 c

an
 re

su
lt 

in
 m

el
tin

g 
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e 
ca
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, w
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 a
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gn
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 s
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 le
ve

l r
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 th
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s 
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e 
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w
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g 
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ta

l e
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s 
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 w

el
l a

s 
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e 
in
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ru
ct

ur
e.

9.
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er
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ru
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 d

ev
el

op
m

en
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 m
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 le
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ed

 s
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 s

ur
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s.
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.	G

re
en
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em

is
si

on
s 
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n 
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 re
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 m
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en
t p
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 b
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ng
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 e
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iro
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en
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. 
11
.	T
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s 
up

on
 m

iti
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tio
n 
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ea
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s 
w
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 c
ou
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 s
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w

 d
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e 
ra
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ra
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 b
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pl
y 
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s 
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up
 to
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 p

oi
nt

.  
In

 
ad

di
tio

n,
 th
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to
pi
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w

ill
 fo

rm
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 fr
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e 
of

 
re

fe
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nc
e 

as
 

fu
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he
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op
ic
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e 

Ec
ol

og
y 

an
d 

Hu
m

an
s 

an
d 

th
e 

O
ce

an
 

st
ra

nd
s a

re
 

in
tr

od
uc

ed
.  

Th
e 

to
pi

c 
le

nd
s i

ts
el

f 
to

 h
ig

he
r l

ev
el

 
so

lu
tio

ns
-b

as
ed

 
ap

pl
ic

ati
on

s

1.
 

Th
e 

ch
em

ist
ry

 o
f t

he
 o

ce
an

 is
 li

nk
ed

 to
 th

e 
ch

em
ist

ry
 o

f t
he

 e
ar

th
’s 

at
m

os
ph

er
e.

2.
 

O
ce

an
 a

ci
di

fic
ati

on
 is

 c
au

se
d 

by
 C

O
₂ e

m
is

si
on

s i
nt

o 
th

e 
at

m
os

ph
er

e.
 M

os
t C

O
₂ i

n 
th

e 
at

m
os

ph
er

e 
is 

pr
od

uc
ed

 b
y 

th
e 

bu
rn

in
g 

of
 fo

ss
il 

fu
el

s.
3.

 
An

 in
cr

ea
se

d 
am

ou
nt

 o
f C

O
2 
in

 th
e 

oc
ea

n 
re

su
lts

 in
 in

cr
ea

se
d 

ac
id

ity
 o

f t
he

 o
ce

an
.

a.
 

An
y 

so
lu

tio
n 

in
 c

on
ta

ct
 w

ith
 a

 g
as

 in
 it

s s
ur

ro
un

di
ng

 e
nv

iro
nm

en
t w

ill
 re

su
lt 

in
 c

he
m

ic
al

 
eq

ui
lib

riu
m

 w
ith

 th
at

 e
nv

iro
nm

en
t. 

If 
di

se
qu

ili
br

iu
m

 is
 e

st
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lis
he

d,
 a

 n
ew

 e
qu

ili
br

iu
m

 w
ill

 o
cc

ur
.

b.
 

Th
e 

av
er

ag
e 

pH
 o

f s
ea

 w
at

er
 is

 8
.1

.
c.

 
CO

2 a
dd

ed
 to

 w
at

er
 fo

rm
s i

nc
re

as
ed

 q
ua

nti
tie

s o
f c

ar
bo

ni
c 

ac
id

:  
H 2O

 +
 C

O
2 →

H 2CO
₃.

4.
 

Ex
tr

a 
CO

2 in
 th

e 
at

m
os

ph
er

e 
is 

ab
so

rb
ed

 b
y 

th
e 

oc
ea

n 
to

 c
re
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4. SECTION 4: ASSESSMENT IN MARINE SCIENCE

4.1 Introduction

Assessment is a continuous planned process of identifying, gathering and interpreting information on learners’ perfor-
mance, using various forms of evaluation. It involves four steps: generating and collecting evidence of achievement; 
evaluating this evidence, recording the findings and using this information to understand and thereby assist the learners’ 
development in order to improve the process of learning and teaching.

Assessment should be both informal (Assessment for Learning) and formal (Assessment of Learning). In both cases, 
regular feedback should be provided to learners to enhance their learning experience.

Assessment is a process that measures individual learners’ attainment of knowledge (content, concepts and skills) in 
a subject by collecting, analysing and interpreting the data and information obtained from this process to:

•  enable the teacher to make reliable judgements on the basis of the learners’ scores;
• inform learners about their strengths, weaknesses and progress (assessment feedback is an imperative ele-

ment of the process); and
•  assist teachers, parents and other stakeholders in making decisions about the learning process, the progress of 

the learners and developing a remedial study action plan to mentor all learners I an informed way to remediate 
methods of learning and remediate methodologies of teaching practice in Marine Sciences.

Assessment should be mapped against the content and intended aims specified for Marine Sciences and in informal 
and formal assessments it is important to ensure that in the course of the year:

•  all of the subject content is covered;
•  the full range of skills is included; and
•  different forms of assessment are used.

4.2 Informal Assessment and Daily Assessment

Assessment for learning has the purpose of continuously collecting information on learners’ achievement that can be 
used to improve their learning.

Informal assessment is daily monitoring of learners’ progress. This is done through activities such as observations, 
discussions, practical demonstrations, learner-teacher conferences and informal classroom interactions. Informal as-
sessment may be as simple as stopping during the lesson to observe learners or to discuss how their learning is pro-
gressing. Informal assessment should be used to provide feedback to the learners and to inform planning for teaching, 
but it need not be recorded. It should not be seen as separate from learning activities taking place in the classroom. 
Learners or teachers can mark these assessment tasks.

Self-assessment and peer assessment actively involve the learners being assessed. This is important as it allows 
learners to learn from and reflect on their own performance. The results of the informal daily assessment tasks are not 
formally recorded unless the teacher wishes to do so. The results of daily assessment tasks are not taken into account 
for promotion or certification purposes.

Informal, ongoing assessments should be used to structure the acquisition of knowledge and skills and should be a 
precursor to formal tasks in the Programme of Assessment.
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4.3 Formal Assessment

Grades Formal school-based assess-
ments

End-of-year examinations

R - 3 100% n/a

4 - 6 75% 25%

7 - 9 40% 60%

10 and 11 25% including a mid-year exam-
ination

75%

12 25% including mid-year 
and trial examinations

External examination: 75%

All assessment tasks that make up a formal programme of assessment for the year are regarded as formal assessment. 
Formal assessment tasks are marked and formally recorded by the teacher for progression and certification purposes. 
All formal assessment tasks are subject to moderation to ensure that appropriate standards are maintained.

Formal assessment provides teachers with a systematic way of evaluating how well learners are progressing in a grade 
and in a particular subject. Examples of formal assessments include tests, examinations, practical tasks, projects, sci-
entific poster presentations, oral presentations, demonstrations and performances. Formal assessment tasks form part 
of a year-long formal Programme of Assessment in each grade and subject.

The cognitive demands in assessment should be appropriate for the ability and developmental level of the learner. As 
the teaching progresses through the grades so the cognitive demand of the assessment of the content is increased. 

 

Assessment in Marine Sciences must cater for a range of cognitive levels among learners. The assessment tasks 
should be carefully designed to cover the content of the subject as well as the range of skills and the cognitive levels 
that have been identified in the specific aims. The design of assessments should therefore ensure that a full range of 
content and skills are assessed within each Grade in the Phase. The specific aims, topics, content and range of skills in 
the subject should be used to inform the planning and development of assessments.

Teachers should use the examples of verbs in the table below to guide their assessment of the Marine Sciences cur-
riculum at the appropriate cognitive levels. The verbs are arranged in terms of a taxonomy of thinking [Bloom (1956), 
Kratwohl (2002) and Arthurs (2016)].  (see.  http://tos.org/oceanography/assets/docs/29-4_arthurs.pdf )



170 CURRICULUM AND ASSESSMENT POLICY STATEMENT

Weighting of Cognitive demands for the assessment of content in Grades 10, 11 and 12

Recall Comprehend Apply Analyse,  
Evaluate 
Create

% 40% 25% 20% 15%
Examples 
of Useful 
Verbs

• Acquire
• Define 
• Distinguish
• Duplicate
• Label
• List
• Match
• Name
• Outline
• Recognise
• State 

• Abstract
• Calculate
• Convert
• Compare
• Classify
• Defend
• Distinguish
• Discuss
• Estimate
• Explain 
• Extrapolate
• Give an example of
• Identify
• Illustrate
• Infer
• Make a generalisation 
• Paraphrase
• Rearrange
• Summarise

• Apply
• Change 
• Choose 
• Compute
• Construct
• Demonstrate
• Diagram
• Generalise
• Implement
• Judge 
• Manipulate 
• Modify
• Plan 
• Predict
• Sequence
• Solve
• Use knowledge

• Adapt 
• Appraise 
• Analyse
• Anticipate 
• Argue 
• Catalogue 
• Categorise 
• Contrast
• Create 
• Critique
• Compare
• Contrast
• Deconstruct 
• Defend 
• Discriminate
• Discuss
• Differentiate
• Hypothesise 
• Infer
• Invent 
• Estimate
• Evaluate
• Explore 
• Illustrate
• Investigate
• Justify
• Predict 
• Rank 
• Select
• Simulate 
• Suggest a 

reason
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4.4 Assessment Requirements for Marine Sciences

4.4.1 Grade 10: Programme of Formal Assessment

The programme of assessment is designed to spread formal assessment tasks in all subjects in a school throughout a 
term.

FORMAL, RECORDED, SCHOOL-BASED ASSESSMENTS END-OF-YEAR INTERNAL EXAMINATION 75%

TEST/ ASIGNMENT PRACTICAL Two Written examinations 

(2½ hours + 2½ hours)

Practical ex-
amination

(1 hour)

• Four tests = one test in 
each term (minimum of 
50 marks each)

• Three selected practical 
tasks in Terms 1 -3

• One mid-year exam-
ination  
(2½ hours, 150 marks)

• One project/ assign-
ment  
Started in Term 1 and  
Assessed in Term 4 (50 
marks)

• A selection of three repre-
sentative practical tasks 
(30 marks each), which 
cover the range of skills, 
these must be marked and 
recorded. 

• One in each of the first 
three Terms.

• These exams test knowledge 
on content, concepts and 
skills across all
topics.

• Knowledge of practical work
as well as some of the skills 
related
to practical work must be 
assessed in the written exam-
ination.

80%

• This exam 
tests practi-
cal knowl-
edge and
Skills.

• This should 
be set 
by each 
teacher 
taking into 
account the 
resources
that are 
available 
for practical 
examina-
tion.

20%
School-based Assessment (assessments completed during 

the year) is converted to 25% of the final mark.
Final exam and final practical exam complet-
ed in the 4th Term is converted to 75% of the 

final mark

term 1 term 2 term 3 term 4 Final Examination

• Two Question papers 2½ hrs each
• 150x2=300marks

• One test
• One select-

ed practical 
task

• One proj-
ect/ assign-
ment  
Started in 
Term 1 and 
Assessed 
in term 4

• One test
• One 

selected 
practical 
task

• One 
Mid- year 
examina-
tion
150 
marks

• One test
• One selected 

practical task
• Environmen-

tal studies: 
fieldwork

• One test
• One project/ 

assignment  
Started in 
Term 1 and 
Assessed in 
term 4

• One Practi-
cal Exam

25% 25% 25% 25%
Convert to 25% Convert to 75%
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4.4.2 Grade 11: Programme of Formal Assessment

The programme of assessment is designed to spread formal assessment tasks in all subjects in a school throughout a 
term.

FORMAL, RECORDED, SCHOOL-BASED ASSESSMENTS END-OF-YEAR INTERNAL EXAMINATION 
75%

TEST/ ASIGNMENT PRACTICAL Two Written examinations 

(2½ hours + 2½ hours)

Practical 
examination

(1 hour)

• Four tests = one test in 
each term (minimum of 50 
marks each)

• Three selected practical 
tasks in Terms 1 -3

• One mid-year examination  
(2½ hours, 150 marks)

• One project/ assignment  
Started in Term 1 and  
Assessed in Term 4 (50 
marks)

• A selection of three 
representative practical 
tasks (30 marks each), 
which cover the range 
of skills, these must be 
marked and recorded. 

• One in each of the first 
three Terms.

• These exams test 
knowledge on content, 
concepts and skills across 
all
topics. 

• Knowledge of practical 
work
as well as some of the 
skills related
to practical work must be 
assessed in the written 
examination.

80%

• This exam 
tests 
practical 
knowledge 
and
Skills.

• This should 
be set by 
each teacher 
taking into 
account the 
resources
that are 
available 
for practical 
examination.

20%
School-based Assessment (assessments completed during 
the year) is converted to 25% of the final mark.

Final exam and final practical exam 
completed in the 4th Term is converted to 
75% of the final mark

term 1 term 2 term 3 term 4 Final Examination

• Two Question papers 2½ hrs each
• 150x2=300marks

• One test
• One 

selected 
practical 
task

• One project/ 
assignment  
Started in 
Term 1 and 
Assessed in 
term 4

• One test
• One 

selected 
practical 
task

• One 
Mid- year 
examination
150 marks

• One test
• One selected 

practical task
• Environmental 

studies: 
fieldwork

• One test
• One 

project/ 
assignment  
Started in 
Term 1 and 
Assessed 
in term 4

• One 
Practical 
Exam

25% 25% 25% 25%

Convert to 25% Convert to 75%
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4.4.3 Grade 12: Programme of Formal Assessment

The programme of assessment is designed to spread formal assessment tasks in all subjects in a school throughout a 
term.

FORMAL, RECORDED, SCHOOL-BASED ASSESSMENTS

TEST/ ASIGNMENT PRACTICAL
•   Three tests (minimum of 50 marks each)

•   Two  mid-year examination papers

      (2½ hours each, 2 x 150 =300 marks)

•    One trial examination (2 papers)

     (2½ hours each, 2 x 150 =300 marks)

•   One project/assignment 

     (Can be done in any term but marked in term = 50 
marks).

•   One practical must be done in each of Term 1; Term 2 and 
Term 3.

• A selection of three representative practical tasks 
(30 marks each), which cover the range of 
skills, must be marked and recorded. 

• One in each of the first three Terms. The best of 
the three marks is used when calculating the final 
year mark.

SCHOOL-BASED ASSESSMENT

Term 1 Term 2 Term 3

• One test (50 marks)
• One selected practical task
• One project/assignment.

Started in Term 1 and 
Assessed at the beginning of 
term 3

• One test (50 marks)
• One selected practical 

task
• Mid-year examination 

Two papers 150 marks 
x2 = 300 marks). 
Including the  
Gr 11 4th Quarter 
content.

• One test (50 marks)
• One selected practical task.
• The trial (preliminary) examination should be set 

on the work completed in Terms 1, 2 and 3. 
Two papers 150 marks x2 = 300 marks

• One project/ assignment.
Started in Term 1 and Assessed at the beginning 
of term 3

33% 33% 33%
School based assessment of the three Terms is converted  to 25% of the final mark

Final National Examination in Term 4 = 75% of final mark.
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4.5 The End-of-Year Examinations:

4.5.1 Grade 10

The examination will consist of two examination papers of 2½ hours and 150 marks each. The weighting and assess-
ment of topics in Paper 1 and Paper 2 will be as follows:

PAPER 1
Topic Weighting

% Marks
• Intro to Marine Sciences  -to-  History of Marine Discoveries

• Origin of planet earth  -to-  Geological time

• Topography of Ocean Floor  -to-  Light Absorption

• Tides  -to-  Nutrient Cycles 

• Human Impacts  -to-  Biodiversity HIPPO 

17

7

30

37

9

25

11

44

56

14

Total 100% 150

PAPER 2

• Life Processes and  Cell Biology

• Evolution  -to-  Protists 

• Porifera  -to-  Platyhelminthes

• Other unsegmented worms  -to-  Anthropod Groups

30

26

21

23

45

38

32

35

Total 100% 150

The weighting per topic must serve as a guideline for teachers; slight deviations in respect of the number of marks 
allocated to a topic are acceptable. The purpose of providing the weighting is to ensure that all topics are covered 
according to approximately the correct weighting
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4.5.2 Grade 11

The examination will consist of two examination papers of 2½ hours and 150 marks each. The weighting and assess-
ment of topics in Paper 1 and Paper 2 will be as follows:

PAPER 1
Topic Weighting

% Marks
• Marine Sciences Careers -to- Harvesting of Resources
• Sediments and Chemical composition of water –to- currents
• Population dynamics -to- Open Ocean
• Shores –to- Sandy beaches
• History of Ocean Discoveries -to-  Ecotourism

16
28
16
24
16

24
42
24
36
24

Total 100% 150
PAPER 2

• Metabolic Processes -to-  Cell Division 

• Genetics -to-  Microalgae
• Seaweeds -to-  Vascular plants
• Mollusca -to-  Bryzoa 
• Echinoderm classes

33
19
20
17
11

50
28
30
25
17

Total 100% 150

The weighting per topic must serve as a guideline for teachers; slight deviations in respect of the number of marks 
allocated to a topic are acceptable. The purpose of providing the weighting is to ensure that all topics are covered in 
approximately the correct weighting.

4.5.3 Grade 12

The examination will consist of two examination papers of 2½ hours and 150 marks each. The weighting and assess-
ment of topics in Paper 1 and Paper 2 will be as follows:

PAPER 1

Topic Weighting
% Marks

• Shores Rocky and Sandy Beaches Gr 11 4th Quarter content
• History of Ocean Discovery   -to-  Ecotourism
• Diving Science Gas Laws   -to-  Waves
• Chemical composition of Water   -to-  Coastal Formations
• Climate change –to- Aquaculture
• Commercial use Marine Algae and Biomimicry

19
12
17
20
16
16

29
18
25
30
24
24

Total 100% 150
PAPER 2

• Echinoderms Gr 11 4th Quarter content
• Chordata   -to-  Agnatha
• Chondrichthys
• Osteicthyes
• Terrestrial vertebrates and Marine Reptiles
• Marine Birds and Mammals

19
13
16
16
16
20

29
19
24
24
24
30

Total 100% 150
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The weighting per topic must serve only as a guideline to teachers and examiners and is included to ensure that 
all topics are adequately covered in examinations. The number of marks per topic is not expected to be exactly ac-
cording to this weighting in the examination papers.

4.6 Recording and Reporting

Recording is a process in which the teacher documents the level of a learner’s performance in a specific assessment 
task. It indicates learner progress towards the achievement of knowledge as prescribed in the Curriculum and Assess-
ment Policy Statement. Records of learner performance should provide evidence of the learner’s conceptual progression 
within a grade and her or his readiness to progress or be promoted to the next grade. Records of learner performance 
should also be used to verify the progress made by teachers and learners during the teaching and learning process.

Reporting is a process of communicating learner performance to learners, parents, schools, and other stakeholders. 
Learner performance can be reported in a number of ways. These include report cards, parents’ meetings, school 
visitation days, parent-teacher conferences, phone calls, letters, class or school newsletters. For all grades, teachers 
report learners’ achievements in percentages next to the appropriate subject. The various achievement levels and their 
corresponding percentage bands are as shown in the table below.

Note: The seven-point scale should have clear descriptions that give detailed information for each level. Teachers will 
record actual marks against the task by using a record sheet, and report percentages against the subject on the learners’ 
report cards.

Codes and Percentages for reporting in Grades R-12

RATING CODE DESCRIPTION OF COMPETENCE PERCENTAGE

7 Outstanding achievement 80- 100

6 Meritorious achievement 70 - 79

5 Substantial achievement 60 - 69

4 Adequate achievement 50 - 59

3 Moderate achievement 40 - 49

2 Elementary achievement 30 - 39

1 Not achieved 0 - 29

Schools are required to provide quarterly feedback to parents on the Programme of Assessment using a formal reporting 
tool such as a report card. The schedule and the report card should indicate the overall level of a learners’ performance.

4.7 Moderation of Assessment

Moderation refers to the process that ensures that the assessment tasks are fair, valid and reliable. Moderation should 
be implemented at school and district level and if necessary, also at provincial level. Comprehensive and appropriate 
moderation practices must be in place for the quality assurance of all subject assessments.

4.7.1 Grades 10 and 11

In Grades 10 and 11 Formal School-based Assessment and the Practical Assessment Tasks should be moderated by 
the relevant subject specialists at district and, if necessary, provincial levels in consultation with the moderators at the 
school. Moderation serves six purposes:
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1  it should ascertain whether the subject-specific content and skills are sufficiently covered.
2 the moderator must ensure that the various levels of cognitive demand are reflected in the assessments.
3  that the assessments and marking are of an acceptable standard and consistency.
4  to ensure that assessment in different schools are more or less comparable whilst recognising that different 

teachers have different standards.
5 to identify areas in which the teacher may need further support and development and to provide such necessary 

support
6 Teachers must see the moderation process as an opportunity to evaluate their teaching skills and to seek 

assistance in areas where learners are generally underperforming.  It is an opportunity for peer to peer teacher 
mentoring and elevating the Marine Sciences teaching profession.

In Grades 10 and 11 there is no compulsory national moderation. Moderation is therefore an ongoing process and not 
a once-off end-of-year event.

4.7.2 Grade 12

Moderation refers to the process which ensures that the assessment tasks are fair, valid and reliable. Moderation should 
be implemented at school, district, provincial and national levels. Comprehensive and appropriate moderation practices 
must be in place for the quality assurance of all subject assessments.

4.7.2.1 Formal Assessment (school-based assessment - SBA)

In Grade 12, moderation must take place at four levels:

1 School-based moderation and verification of learner performance

This is intended to ensure that the assessments meet the requirements in terms of content, cognitive demands and 
skills; that the marking has been consistent and fair and that the marks are a true reflection of learners’ performance in 
the assessments. This will enable the school to easily identify problems related to the pacing, standard and reliability of 
assessment and to ensure that appropriate interventions are put in place early. This is an ongoing process.

2 Moderation by the subject advisor

This is also an ongoing process. Subject advisors should moderate assessments, to ascertain whether:

• Subject-specific content and skills have been covered adequately;
• The prescribed number of assessments have been complied with;
• the appropriate cognitive demands are reflected in the assessments;
• the marking is of an acceptable standard and is consistent;
• the assessments in different schools are comparable whilst recognising that different teachers teach and assess 

differently.

Subject advisors should provide teachers with the necessary guidance and support should any shortcomings be identi-
fied. Early identification of shortcomings and early interventions are essential. It is therefore necessary that moderation 
at this level should be ongoing and not a once-off end-of-year event.

3 Moderation by the province

Moderation of SBA at this level is once-off and is related to the quality assurance processes that are necessary devel-
oped jointly by the Department of Basic Education and Umalusi in terms of National Policy.
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4 At a national level

Statistical moderation of learner performance in the School Based Assessment is necessary to ensure comparability 
across schools, districts, and provinces.

Note that, in Grade 12, the assessment of Practical work is incorporated into the SBA (per term).  There is no practical 
examination. This is because schools are not all equally resourced and some learners may be disadvantaged because 
of this.

4.8 General

This document should be read in conjunction with:

4.8.1 National policy pertaining to the programme and promotion requirements of the 
National Curriculum Statement Grades R-12; and

4.8.2 The policy document, National Protocol for Assessment Grades R-12.
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Notes
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