The Australian National Network in Marine Science (the Network) is a collaboration between James Cook University (JCU), the University of Tasmania (UTAS) and the University of Western Australia (UWA). The partners are leaders in Australian marine science. 
The three institutions have the benefit of covering wide latitudinal and longitudinal gradients and include in their domains some of Australia’s most important marine sites. 
This provides unique opportunities for collaboration. Expertise at the three institutions is complementary and provides an excellent basis to undertake multidisciplinary teaching and research. 
For example, JCU has a large group undertaking research on corals on the Great Barrier Reef, concentrating on coral reef ecology and physiology. Coral reef research at UWA occurs along the coast of Western Australia from the Kimberley to Perth but is concentrated at Ningaloo Reef and the Abrolhos Islands. The focus of coral reef work at UWA is on physiology, physical and biological oceanography and fish communities. UWA also works on meso-scale oceanographic phenomena and benthic ecology along most of the WA coast. UTAS focuses on marine ecology and biology, conservation and physical oceanography in temperate waters and the Southern Ocean, and science supporting the aquaculture and fisheries industries. JCU also has a very strong profile in environmental science and is offering subjects on managing coastal and marine environments, conserving marine wildlife and coral reef geomorphology. 
The Network is offering, through the three universities that comprise the Network the opportunity to study:

· single intensive units over 2 – 3 weeks during summer; or

· a semester long unit.

Intensive units are strongly field-based.

The Network will provide financial assistance including:

· return economy class air fares,

· accommodation and

· meal allowance for the duration of the students’ time interstate.

Students will pay fees to the providing institution in the normal way (ie HELP or International fees). Subject costs relating to field excursions will be paid by the Network. 
The ‘Semester Swap’ component of the ANNiMS cross institutional undergraduate teaching initiative is geared around students enrolled at UTAS, UWA and JCU moving to a partnering university to take a full load for one semester. The initiative is focused primarily on 3rd level units, although some 2nd level units are relevant.
Programs

James Cook University

www.jcu.edu.au
Semester Swap – 3rd Year

Semester 1

AQ3002 
Feeds and Nutrition
AQ3003 
Propagation
AQ3008 
Systems Design
MB3050 
Biological Oceanography
MB3150 
Fisheries Science

MB3160 
Evolution and Ecology of Reef Fishes

MB3210 
Life History and Evolution of Reef Corals

MB3300 
Coral Reef Ecosystems I

EV3203 
Conserving Marine Wildlife: Sea Mammals, Bird, Reptiles

EV3406 
Coral Reef Geomorphology

Semester 2

AQ3004 
Genetics and Stock Improvement

AQ3007 
Aquatic Animal Ecophysiology

AQ3015 
Sustainable Aquaculture

MB3190 
Coral Reef Ecology

MB3200 
Marine Conservation Biology

MB3230 
Design and Analyses in Ecological Studies

MB3260 
Ecological Dynamics: An Introduction to Modelling

MB3270 
Coastal and Estuarine Ecosystems

EV3201 
Managing Coastal and Marine Environments

EV3401 
Coastal and Catchment Geomorphology

Intensive field-based subjects (Summer School) – 3rd Year

Marine Biology

MB3330 
Biology of Reef Corals

31 January –11 February 2011

Earth and Environmental Sciences

EA3640 
Advanced Marine Geoscience Technologies and Applications

late Nov – early Dec (subject to numbers)

Semester Swap – 3rd Year

Semester 1

Hours of teaching per subject= 65 
Aquaculture

AQ3002
Feeds and Nutrition

Subject description: 

This subject discusses nutritional principles as they relate to aquatic organisms and the types of feeds used in aquaculture. Topics include major nutrients (structure, function and availability), nutritional requirements of fish, crustaceans and molluscs, physical and nutritional characteristics of live feeds, culture of live feeds, manufacture of various artificial diets, characteristics of artificial diets, feeding strategies used in aquaculture. 
Learning outcomes: 

· an understanding of current problems and future research directions for aquaculture feeds development; 

· an understanding of the principles of nutrition and the nutritional requirements of cultured aquatic organisms; 

· an understanding of the production methods used for live and artificial feeds in aquaculture; and 

· detailed knowledge of the physical and nutritional characteristics of the various live and artificial feeds in aquaculture.
AQ3003
Propagation
Subject description: 

This subject discusses husbandry of aquaculture broodstock and larval and juvenile culture techniques of finfish, molluscs, crustaceans and sea cucumbers. Topics include: managed reproduction of broodstock animals using nutritional, environmental, hormonal and chemical manipulation; broodstock nutrition; production of triploids and all-female stocks; factors affecting egg and larval quality; current approaches to larval and juvenile rearing. 
Learning outcomes: 

· knowledge of the practical aspects of broodstock management; 

· spawning induction and larval rearing of culture organisms and the current body of science knowledge that underpins these practices; 

· understanding of current challenges experienced by the industry in relation to broodstock management and hatchery production, and current research approaches directed at sustainable commercial aquaculture propagation; 

· development of effective written and oral communication skills that conform with current scientific conventions for reporting, disseminating and evaluating information; and 

· development of practical aquaculture skills including: production of slow release pellet implants for delivery of reproductive; hormones to finfish broodstock; spawning induction of bivalves; biopsy and histological assessment of spawning condition of finfish broodstock; assessment of larval developmental stage and growth, reproductive status of crustaceans.
AQ3008 
Systems Design 

Subject description: 

This subject discusses the factors which should be considered for the design of a system for culturing aquatic organisms. It addresses fundamental principles and concepts rather than describing how to grow a particular species. Therefore, as a result of studying this subject, students will be able to complete a design for a system for culturing any aquatic species. 

Learning Outcomes: 

· define the requirements for selecting a site for an aquaculture enterprise; 

· describe and select appropriate forms of infrastructure for an aquaculture enterprise; and 

· describe the requirements for and parameters to be considered in the development and operation of an aquaculture system.
Marine Biology 

MB3050 
Biological Oceanography 

Subject description: 

An examination of the plankton community and its interactions with the physical and chemical environment. Topics include: nutrients and productivity, zooplankton behaviour and life cycles and the distribution of planktonic species over space and time on a broad range of scales and factors influencing the survival of larval fish. 

Learning outcomes: 

· to give a sense of the complex structure of the planktonic community over the full scale of variation across space, time and body size; 

· to give the student a new conceptual understanding of the ocean as a fabric of living organisms, rather than as a mere water mass; 

· to impress upon the student the fundamental significance of the plankton as the foundation of the economy of the sea and the nursery for most of its species; and 

· to provide a practical familiarity with the techniques of plankton sampling, identification and analysis.
MB3150 
Fisheries Science 

Subject description: 

Fisheries science in tropical waters with an emphasis on the biology of managed and exploited species. This course provides an introduction to fisheries science and identifies the important features of tropical fisheries. Core elements will include methods used in assessing fish populations, the methods of fisheries science and their application in tropical environments and the importance of the biology of tropical marine species in regard to management strategies. 

Learning outcomes

· appreciate the importance of the biology of exploited species and the influence that the biology of the species has on the management strategies applied; 

· critically evaluate the application of fisheries models in developing strategies for the management of fisheries; 

· outline the current state of knowledge in the field of fisheries science; 

· outline the use of marine protected areas in fisheries management; 

· understand how fishery assessment tools, techniques and models are applied, their limitations and their outcomes; and 

· understand the way in which population parameters are estimated and incorporated into fisheries models.
MB3160 
Evolution and Ecology of Reef Fishes 

Subject description: 

The biology of coral reef fishes with an emphasis on species from reefs and adjacent waters of the Great Barrier Reef. The subject covers the ecology, morphology, systematics and evolution of coral reef fishes. Practical work includes a laboratory and field program that introduces functional morphology, ecology and field identification of coral reef fishes. This subject will also provide an introduction to laboratory and field research methods. 

Learning outcomes: 

· be able to critically evaluate both the methods and outcomes of reef fish research; 

· be able to identify the major groups of reef fishes; 

· clearly understand the link between teaching and research in the field of coral reef fish biology; 

· have knowledge of the functional morphology, ecology and evolution of these fishes and will be able to use this knowledge in assessing the role of fishes on coral reefs; and 

· understand and be familiar with the methods used to study the biology of reef fishes.
MB3210 
Life History and Evolution of Reef Corals 

Subject description: 

An introduction to the biology of corals and physiological processes involved in building reefs. An overview of the life histories of sessile, modular organisms, incorporating current research findings with respect to reproductive strategies and early life histories, algal symbiosis, and the evolutionary biology of corals. Aspects of the functional morphology and physiology of corals will be explored in relation to major issues impacting coral reefs, particularly bleaching and disease. A 2 day field trip will include an introduction to the taxonomy of reef-building corals and to lab and field research methods for the study of reef corals. The subject complements MB3190. 

Learning outcomes: 

· understand life history theory of modular organisms using reef coral as a model; 

· gain knowledge of the anatomical features and physiological specialisations of corals that are keys to understanding how corals build reefs; 

· gain awareness of issues underlying long-term conservation and management of coral reefs; 

· gain a working knowledge of the identification and classification of the major families and genera of reef-building corals; and 

· develop skills required for independent research through laboratory and field exercises involving literature reviews, data collection, data analyses and critical interpretation.
MB3300 Coral Reef Ecosystems I 

Subject description: 

This subject is a two-week intensive subject that will be held at tropical research stations on the Great Barrier Reef (Heron Island and One Tree Island Research Stations). The subject focuses on the dominant taxa in reef environments and linkages between them. Emphasis is given to corals, other reef associated invertebrates (eg echinoderms and plankton) and fishes. Ecological and physiological aspects of key organisms are explored. Aspects covered include distribution of corals, coral bleaching, coral symbionts and the health of corals based on photosynthetic activity, predation on corals, the input of plankton to reefs and the role of fishes in reef environments. 

Learning outcomes: 

· develop research skills with equipment in the field and laboratory as well as evaluating and presenting published information on tropical fisheries; 

· gain an understanding of reef biodiversity; and 

· increase an understanding of reef habitats and the pelagic environment.
Earth and Environmental Sciences
EV3203
Conserving Marine Wildlife: Sea Mammals, Birds, Reptiles 

Subject description: 

Role of wildlife in marine systems; threatening processes, current and historical, impacting on marine wildlife; indigenous peoples use of marine wildlife, including management strategies; the theory and practice of the scientific study of populations of marine wildlife; the theoretical basis to, and practical application of, management practices to control human impacts on marine wildlife. 

Learning outcomes: 

· appreciate the importance of socio-political issues relevant to management and conservation goals; 

· to gain familiarity with current theory of, and controversies associated with, management of marine wildlife; 

· understanding of relevant field techniques; and 

· understanding the historical perspective of processes threatening marine wildlife.
EV3406
Coral Reef Geomorphology 

Subject description: 

This subject examines the geomorphology of coral reefs, covering their evolution and relationships between form and the physical, chemical and biotic processes that operate on coral reefs. 

Learning outcomes: 

· identify and understand the physical and other conditions that influence coral reef growth; 

· identify different reef types and understand the evolutionary processes that underlie their development; 

· identify/understand the nature and geomorphological significance of recent and future environmental change on coral reefs; 

· understand the geomorphological processes which are important for coral reef management; 

· understand the relationships between coral reef geomorphology and the processes operating on reefs; and 

· understand the theories of reef origin and how coral reef morphologies have developed in the context of Quaternary environmental change.
Semester Swap – 3rd Year

Semester 2
Hours of teaching per subject= 65 
Aquaculture

AQ3004 
Genetics and Stock Improvement 

Subject description: 

Consideration of the genetics of breeding programs and how these can be applied to improving desirable traits for aquaculture, such as growth rate, feeding efficiency, disease resistance and market acceptability. Consideration of the techniques available for genetic manipulation in aquaculture breeding programs. Topics include: genetic selection, hybridisation, effective breeding numbers, sex reversal and chromosomal manipulation. 

Learning outcomes: 

· appreciation of genetic polymorphism, and interpopulation and intra-population relationships; 

· appreciation of the potential and limitations of breeding programs; 

· awareness of the recent advances in biotechnology for genetic studies and genetic manipulation; and 

· knowledge of the various techniques of genetic selection.
AQ3007 
Aquatic Animal Ecophysiology 

Subject description: 

The course teaches the principles of aquatic animal physiology and provides insight into the mechanisms involved in the stress, health, growth and reproduction of aquatic animals. A key focus is on how physiological systems respond to important environmental factors and the significance of animal adaptations in their ability to cope with environment stressors, whether it is a managed environment, such as in aquaculture, or in the natural environment. 

Learning outcomes: 

· demonstrate competence in experimental techniques of aquatic animal physiology; 

· develop an understanding of the functional relationship between important environmental variables and the physiology of aquatic animals; 

· understand the physiological adaptations of aquatic animals that allow them to cope with environmental extremes; 

· develop insight into the operation of regulatory processes of physiological systems within aquatic animals, and how they interact with each other; and 

· demonstrate familiarity with the key literature in the field of aquatic animal physiology.
AQ3015 
Sustainable Aquaculture 

Subject description: 

This subject investigates the sustainability of aquaculture as the industry expands and the world faces critical storages in food supplies. It addresses contentious issues such as wild resource harvesting, the physical effects of aquaculture, aquaculture wastes, disease and parasites, and the impacts of introductions and escapees. It also addresses how to develop and implement sustainable aquaculture systems. Therefore, as a result of studying this subject, students will be able to critically assess the environmental sustainability and suitability of existing and developing aquaculture industries, as well as quantify the benefits of sustainable aquaculture practices. 

Learning outcomes: 

· define the environmental impacts of an aquaculture system; 

· determine the sustainability of an aquaculture system; 

· determine, implement and sustainable aquaculture practices; and 

· describe environmental best practice for developing and operating sustainable aquaculture systems.
Marine Biology 

MB3190 
Coral Reef Ecology 

Subject description: 

A treatment of the major aspects of coral reef ecology, including population dynamics, reef community structure and diversity, effects of environmental disturbances, competition and predation, and reef management. Emphasis is on the mechanisms and processes that shape coral reef communities and how they respond to environmental change. The course combines the presentation of theoretical quantitative and conceptual models in lectures with laboratory computer exercises and a 3-day field project. The course content complements that of MB3210. 

Learning outcomes: 

· become familiar with the key processes underlying patterns of recruitment, abundance, and community diversity on coral reefs; 

· understand the link between resources and environmental stressors at the level of the organism and demographic processes; 

· develop insight into the role of species interactions in the dynamics, diversity and resilience of coral reefs; and 

· develop an understanding of the interactions between different types of environmental disturbances and the responses of coral reef systems.
MB3200 
Marine Conservation Biology 

Subject description: 

An ecological approach to human impacts on, and conservation of marine habitats and species, with a tropical emphasis. It will describe the ecological effects of overfishing, nutrient enrichment, habitat loss, pollution and marine introductions. The subject will examine the meanings of the terms rare and endangered for marine organisms and the threat of extinction. Current practices employed in the conservation and management of marine habitats and endangered marine species will be debated. A central focus will be the ecological principles and practice of designing marine reserves, enhancing populations of rare species and restoring damaged biological communities. Tutorials and an on-line chat room will facilitate the debate of all current issues in marine conservation.

Learning outcomes: 

· acquire a knowledge of the current understanding of human impacts on and conservation of different types of marine organisms; 

· acquire an understanding of the basic methodologies of impact assessment and conservation research; and 

· to develop verbal, written and on-line skills in debating marine conservation issues.
MB3230 
Design and Analyses in Ecological Studies 

Subject description: 

This subject will examine both traditional methods and more advanced techniques in the design and analysis of ecological studies. It will address a range of areas of study commonly undertaken by marine biologists, particularly those involving animal growth, descriptions of populations and communities. Each topic will be centred around a case study using real data and will consider the biological background to the problem and experimental design, statistical analysis and interpretation appropriate to the problem. 

Learning outcomes: 

· to encourage the ability to critically analyse and interpret field data and previously published scientific studies, allowing students to develop their own conclusions and ideas; 

· to facilitate students to develop competencies in scientific research, encompassing verbal, written, practical and group contexts; 

· to promote the development of problem solving skills, including the ability to tackle unfamiliar problems; and 

· to provide the skills to present and interpret analyses in a biological context for the biological and ecological literature.
MB3260 
Ecological Dynamics: An Introduction to Modelling 

Subject description: 

This subject examines classical and contemporary issues in ecology at the population, community, and ecosystem levels, with a focus on marine systems. Emphasis is on relating findings from small-scale field and laboratory studies to the larger spatial and temporal scales relevant to major research priorities in ecology, conservation, and management. Ecological models are central to this endeavour and are the principal focus in lectures and practicals. Topics covered include population dynamics and extinction risk; dispersal and connectivity; species interactions (e.g., competition, predator-prey dynamics); biodiversity; and ecological resilience. Practicals focus on the use of computer software as a tool to understand ecological models and the modelling process. This subject is appropriate for field-oriented students interested in ecological dynamics at the population and ecosystem levels, as well as for student’s interest specifically in Honours and postgraduate work in ecological modelling. 

Learning outcomes: 

· become familiar with the formulation and analysis of ecological models, assisted by computer software; 

· develop the capacity to use models as a means of integrating information about ecological processes that operate on multiple scales and assessing how those processes interact to determine ecological dynamics at population and ecosystem levels; 

· understand the effects of spatial and temporal scale on the dynamics of marine ecosystems; 

· understand the relationship between ecological models and data; and 

· understand the major ecological processes influencing marine populations.
MB3270 
Coastal and Estuarine Ecosystems 

Subject description: 

A study of the components and functioning of the full range of coastal and estuarine ecosystems, with particular emphasis on tropical systems. 

Learning outcomes: 

· acquire proficiency in observation, recording, evaluation and reporting of scientific information; 

· acquire hands-on understanding of the science of these natural systems; 

· gain experience in scientific problem-solving and decision making; and 

· consolidate the basic knowledge of biological and ecological principles acquired in previous studies.
Earth and Environmental Sciences

EV3201
Managing Coastal and Marine Environments 

Subject description: 

This subject examines the impacts of human activities on coastal and marine environments. It explores the complex relationships among the ecological and social values of these environments and outlines strategies and tools for their management. 

Learning outcomes: 

· appreciate the need for and methods of achieving integrated management of coastal environments; 

· be able to describe how a broad range of human activities affect coastal environments; 

· be aware of and be able to use a range of tools for coastal planning and management; 

· have an understanding of coastal environments and linkages between the physical, ecological and social components of these environments; and 

· have developed an understanding of the multi-disciplinary nature of the management of coastal environments.
EV3401
Coastal and Catchment Geomorphology 

Subject description: 

The subject examines the geomorphic patterns and processes of river channel, floodplain, estuary and beach environments with an emphasis on North Queensland. Human impacts and environmental management processes are considered. 

Learning outcomes: 

· to develop an understanding of earth surface process regimes and landforms in river catchments and coastal environments; 

· to develop scientific writing and verbal presentation skills; 

· to gain an understanding of the methods used in remedying and managing human impacts in river catchments and coasts; 

· to gain an understanding of the methods used to assess the impacts of human land use activities in river catchments and coasts; and 

· to develop expertise in field techniques and analysis of data.
Intensive field-based subjects (Summer School) – 3rd Year

Marine Biology

MB3330
Biology of Reef Corals
Subject description and learning outcomes: 

Similar toMB3210.

Earth and Environmental Sciences
EA3640
Advanced Marine Geoscience Technologies and Applications 

Subject description: 

This subject applies state-of-the art technologies to investigate coastal and marine processes and environments. It exposes students with a background in coastal and marine geomorphology and/or geology to state-of -the art methodologies, techniques and technologies. Content may include: seabed mapping and visualisation using sonar; advanced sediment analysis; measurement and analysis of waves and currents; research vessel operation; deep water data and sample collection. 

Learning outcomes: 

· familiarity with current technologies in marine geoscience, and of the application of those technologies to marine geoscience research; and
· technical competency to collect, process and analyse data using a variety of instrumentation and analysis techniques.
Programs

University of Tasmania

www.utas.edu.au

Semester Swap – 3rd Year

Semester 1

KPA372 
Aquatic Botany

KZA356 
Marine Ecology

KZA357 
Quantitative Methods in Biology

Semester 2

KSA205 
Introduction to Oceanography

KZA351 
Antarctic Ecology

Intensive field-based subjects (Summer School) – 3rd Year

KZA305 
Scientific Diving

KZA356 
Marine Ecology

KSM302
Birds and Mammals of the Southern Ocean

Semester Swap – mainly 3rd Year units, although some 2nd level units are relevant
Semester 1

Plus one more 12.5% unit chosen from a broad array of science units. Note that KZA355 Freshwater Ecology (12.5%) would be a sensible unit to complement marine-based units. 

KPA372
Aquatic Botany

Subject description and learning outcomes: 

This course taught by Professor Gustaaf Hallegraeff and Professor Andrew McMinn starts with an introduction in the biodiversity and phylogeny of 14 algal groups and allied protists, including seaweeds. Subsequently the lectures focus on the physico-chemical environment in terms of ocean currents, temperature, salinity, underwater light, nutrients (“the paradox of the plankton”), photosynthesis, before moving to aspects of phytoplankton ecology, harmful algal blooms and aquatic food webs. Particular reference is made to studies in Australian, Antarctic and Southern Ocean waters. Applied phycological research (biotechnology) and implications for environmental monitoring, aquaculture and global climate research are emphasised.
The course includes intensive microscopy of living microalgal cultures, a Huon River seaweed excursion, a full day Derwent River boat trip, as well as PAM fluorometry and Scanning Electron Microscopy demonstrations.

KZA356
Marine Ecology
Subject description and learning outcomes: 

Tasmania’s island status, its geographical location, and diverse coastline provide a wide variety of marine ecosystems and there is no better place in Australia to learn about temperate marine ecosystems. Our marine resources are a source of a wide range of recreational activities and a major contributor to the State’s economy. Increasingly these interests come into conflict and this unit includes insight into the biological rationale behind the concept of marine parks and the biology of marine invasions. The course considers a wide range of marine habitats and provides a thorough introduction to marine processes, including topics such as productivity, how communities function, feeding ecology and predator-prey interactions in plankton and fish. 

A highlight of the course is the 6 day field excursion to Maria Island. As well as having a great time you get to do a high level research project, and interact with staff and postgraduates engaged in marine research. Diving projects are available for those with SCUBA qualifications. 

You will learn about the fundamental features and processes of marine systems. The influence of physical processes on the ecology of marine organisms is highlighted. Several themes are developed: influences of physical variables at a range of scales on productivity and marine communities; ecology of estuaries; structuring forces of benthic communities and macroalgal habitats; ecology of invasive marine species; and marine conservation. Practical classes include designing a major field program prior to executing the research project at Maria Island, followed by analysis of data obtained from the project and interpreting the data in a presentation to fellow students. 

KZA357
Quantitative Methods in Biology
Subject description and learning outcomes:

Quantitative skills are among the basic and fundamental tools of professional marine scientists. They are necessary not only to design their own studies and to analyse and interpret their own data, but also to assess and interpret published studies. This unit will boost the scientific skills and confidence of marine science students. It provides a solid grounding in the best ways to collect and analyse the kinds of data that are common in marine biology and ecology. It emphasises hands-on, practical experience with the problems commonly encountered in dealing with biological and ecological data. There is close integration of the lecture and practical components of the unit. The unit covers basic sampling and experimental design, data analysis using standard univariate techniques (e.g. analysis of variance and covariance, regression, analysis of categorical data), introduces randomisation techniques, and introduces multivariate techniques for pattern exploration (cluster analysis and several ordination techniques), hypothesis testing (multivariate analysis of variance), and for relating two sets of multivariate data (e.g. environmental and biotic data). The practical elements of the unit are focussed on the ‘R’ and ‘PRIMER6 with PERMANOVA add-on’ statistical packages.
Semester Swap – mainly 3rd Year units, although some 2nd level units are relevant
Semester 2
KSA205
Introduction to Oceanography

The purpose of the unit is to provide students with an introduction to the oceans, its various environments and how they function, including a history of oceanography and its early development; basic properties of the oceans and atmosphere; physical processes of the ocean including ocean currents and waves; geological aspects related to ocean basins, the seafloor and marine sediments; marine biological processes including ocean productivity, pelagic ecosystems; chemical processes in the ocean such as the carbon cycle; and climate, the ocean and global climate change. On completion of this unit, a student should be able to:

·      Understand how geological history has shaped the evolution of the current geography of the ocean basins

·      Explain how the chemistry of water is responsible for its physical properties

·      Explain why ocean circulation is controlled by temperature and salinity gradients

·      Understand the basics of marine ecosystems and their relationships to ocean dynamics

·      Understand the basic concepts of the role of the oceans in climate variation

KZA351
Antarctic Ecology

Plus one more 12.5% unit, chosen from a broad array of science units. 

Provides a comprehensive understanding of the Antarctic marine ecosystem. The unit covers several key areas, such as the basic oceanographic features of the region and how these influence the distribution and abundance of nutrients, the role of microorganisms in the nutrient cycle, phytoplankton and their role in the food web, zooplankton communities, fish and squid communities and the role of marine mammals and seabirds. The unit also deals with the unique adaptations required by Antarctic organisms to enable them to exist in a highly adverse environment. The growing importance of resource management for the Southern ocean and the past and present history of exploitation of marine resources is also covered.
Intensive field-based subjects (Summer School) – 3rd Year

KZA305
Scientific Diving
Subject description and learning outcomes: 

This unit provides theoretical and practical training in scientific diving, focussing on both safe diving procedures in the conduct of science underwater and a range of scientific techniques used commonly by scientific divers. Students who complete the course satisfactorily will gain formal professional certification as an unrestricted scientific diver. This qualification is recognised nationally and by several overseas countries. 
Emphasis is given to the planning and management of scientific diving to maximise both dive safety and scientific return per unit dive time. Students will gain experience with and appreciation of a wide range of scientific techniques used underwater, and learn skills and procedures to conduct safe and efficient scientific diving at a professional level. Particular scientific techniques examined include lifting techniques, spatial reference and navigation, search techniques, suction sampling and other air-driven tools, point intersect techniques, line and visual transects, scientific photography underwater, diver-operated sediment and in fauna cores, rapid benthic assessment, and tagging marine animals and plants. Diving procedures commonly required for scientific diving that are covered include nitrox diving, low visibility and night diving, deep diving, and specialised diving procedures. Enrolment in this unit is limited by a quota (maximum 12 students), and subject to a minimum enrolment of 5 students. 
NOTE: Several pre-requisites apply. 
Enrolling students must have: 

· a recognised open water SCUBA qualification;
· a recognised rescue diver qualification;
· a minimum of 15 dives and 10 hours underwater post training (students who do not have at least 3 logged dives in temperate waters in the 6 months before the course will need specific clearance from the Diving Officer);
· a current (within the last 6 months) occupational diving medical;
· senior first aid certification (within the last 3 years);
· oxygen resuscitation (within the last year); and
· ability to pass a swim test conducted on day 1 of the unit (details from unit coordinator). We usually run first aid and oxygen resuscitation courses immediately before the unit to enable students to meet these prerequisites. 

KZA356
Marine Ecology
Subject description and learning outcomes: 

Tasmania’s island status, its geographical location, and diverse coastline provide a wide variety of marine ecosystems and there is no better place in Australia to learn about temperate marine ecosystems. Our marine resources are a source of a wide range of recreational activities and a major contributor to the State’s economy. Increasingly these interests come into conflict and this unit includes insight into the biological rationale behind the concept of marine parks and the biology of marine invasions. The course considers a wide range of marine habitats and provides a thorough introduction to marine processes, including topics such as productivity, how communities function, feeding ecology and predator-prey interactions in plankton and fish. 

A highlight of the course is the 6 day field excursion to Maria Island. As well as having a great time you get to do a high level research project, and interact with staff and postgraduates engaged in marine research. Diving projects are available for those with SCUBA qualifications. 

You will learn about the fundamental features and processes of marine systems. The influence of physical processes on the ecology of marine organisms is highlighted. Several themes are developed: influences of physical variables at a range of scales on productivity and marine communities; ecology of estuaries; structuring forces of benthic communities and macroalgal habitats; ecology of invasive marine species; and marine conservation. Practical classes include designing a major field program prior to executing the research project at Maria Island, followed by analysis of data obtained from the project and interpreting the data in a presentation to fellow students. 

KSM302
Birds and Mammals of the Southern Ocean
Subject description and learning outcomes: 

The Southern Ocean encompasses all the waters from Australia to the Antarctic continent, and is home to a diverse range of seabirds and marine mammals. These animals play a significant role in marine ecosystems in southern Australia and the Antarctic. The history of exploitation of the large whales in particular, is likely to be a major factor in the way this system functions today, and how it may respond to future environmental challenges.
In this unit we explore the diversity of birds and mammals in the Southern Ocean, including their taxonomy, physiology and biogeography. We also investigate the important role that these animals play in the marine ecosystem and how physical oceanography and ocean productivity influences their distribution, feeding and reproductive biology. The course has particular emphasis on the conservation and management of seabirds and marine mammals, examining current issues such as fisheries by-catch, the potential for competition with fisheries and the current whaling controversy.
The course includes a 6 day field component, during which students will learn basic field techniques, such as at-sea surveys, penguin census methods and wildlife telemetry techniques. 

Programs

University of Western Australia

www.uwa.edu.au

Semester Swap – 3rd Year

Semester 1

ANIM2203 
Invertebrate Zoology

EART2201 
Introduction to Geographic Information Systems

PLNT2203 
Aquatic Botany

SCIE2204 
Introduction to Marine Science

EART3333 
Environmental Geomorphology of Coasts and Rivers

ENVE3601 
Environmental Fluid Mechanics (Advanced)

ENVE4614 
Oceanographic Engineering

ENVE4615 
Physical Oceanography

Semester 2

EART2221 
Coastal Environments and Processes

ENVE2602 
Environmental Fluid Mechanics (Basic)

EART3331 
Marine and Coastal Planning and Management

SCIE3307 
Biological Oceanography

SCIE3304 
Field Techniques in Marine and Environmental Science

Intensive field-based subjects (Summer School) – 3rd Year

ENVE4614 
Oceanographic Engineering

ENVE4615 
Physical Oceanography
1 
Semester Swap – 3rd Year
Units in this list are the main marine science and engineering units and the student should check the full unit offerings in the UWA Handbook 

< http://units.handbooks.uwa.edu.au/units/scie> 

Semester 1
ANIM2203
Invertebrate Zoology 

Subject description and learning outcomes:
This unit provides a basic understanding of the diversity of the invertebrate phyla, in the context of their evolutionary relationships. It is based heavily on practical work, providing hands-on instruction of the structure and function of the invertebrate groups, allowing recognition and differentiation of the phyla and classes from first principles. 

EART2201
Introduction to Geographic Information Systems 

Subject description and learning outcomes:
Everything on the earth exists in some place and time. Location is an important part of understanding the nature of a phenomenon and its relationships with other aspects of a system. Geographic Information Systems (GIS) are now widely accepted as a technology for examining objects and events in space and time, and spatial analysis is an important skill which is required in many disciplines. This unit is designed to introduce students to the fundamentals of spatial analysis and the application of GIS through lectures and practical problem solving in laboratories and field exercises. 

PLNT2203
Aquatic Botany 

Subject description and learning outcomes:
Seventy per cent of the planet Earth’s surface is covered by the world’s oceans. The aquatic flora is significant in the evolution and functioning of the biosphere. This unit provides an introduction to the major groups of photosynthetic organisms in aquatic environments. The major topics covered are life in an aquatic environment; the elements of the aquatic flora—algae, seagrasses and emergent plants; the classification of these organisms; morphology, reproduction and physiology; and the significance of the aquatic flora, both in an ecological and evolutionary perspective. The practical work familiarises students with these organisms and with techniques for their study. 

SCIE2204
Introduction to Marine Science 

Subject description and learning outcomes:
This unit provides an introduction to the multidisciplinary aspects of marine science. Using the framework of an important marine environment, it outlines how the multidisciplinary aspects of marine science are essential in understanding and managing such an ecosystem. Aspects covered include oceanography, geology and geomorphology and marine biology. 

EART3333
Environmental Geomorphology of Coasts and Rivers 

Subject description and learning outcomes:
Rivers are linked to coastal environments primarily through the transport of sediments. This link is established and coastal environments are described and placed within their large-scale environmental controls. The controls of waves and tides on beach processes and sedimentation are linked to coastal form and function. The processes and sediments of estuaries and tidal inlets and deltas are outlined and related to their sediment and morphodynamic controls. An understanding of the factors that govern sea level changes are provided, with emphasis on predicted future sea levels and the coastal responses that these provoke. 

ENVE3601
Environmental Fluid Mechanics (Advanced)

Subject description and learning outcomes:
Students develop skills in environmental fluid mechanics in the areas of pipe flow, open channel flow, mixing and dispersion, jets, plumes and boundary layers in stratified fluids. 

ENVE4614
Oceanographic Engineering

Subject description and learning outcomes:
This unit deals with wave measurement and analysis; linear and higher-order wave theories; wave generation and forecasting; design wave prediction; wave reflection, refraction and diffraction; wave forces on structures; tides; storm surges; coastal sediment transport; beach stabilisation; and design of rubble mound breakwaters. 

ENVE4615 
Physical Oceanography 

Subject description and learning outcomes:
This unit covers an introduction to the physics of the ocean; physical properties of sea water; global distribution of temperature and salinity; dynamics governing motion in the ocean; barotropic and baroclinic ocean circulation; heat and salt budgets; water mass formation; ocean acoustics; and estuarine hydrodynamics. 

Semester Swap – 3rd Year

Units in this list are the main marine science and engineering units and the student should check the full unit offerings in the UWA Handbook 

< http://units.handbooks.uwa.edu.au/units/scie> 

Semester 2
EART2221 
Coastal Environments and Processes 

Subject description and learning outcomes: 

The Australian coastline is a dynamic environment, dominated by oceanographic processes, the motion of sediments, and presence of marine ecosystems. A detailed understanding of coastal processes is ultimately required to successfully manage and plan for the ever increasing demands that humans place on the coastline. This unit examines the fundamental processes that shape the coastal environment. Topics include coastal weather systems; nearshore hydrodynamic processes (e.g., tides, waves, nearshore circulation); sediment types, mechanisms of sediment transport, and sediment budgets; morphological features and changes to beaches; introduction to coastal geochemical cycles and water quality; and the role that environmental factors play in controlling the distribution of marine habitats and biogeographic zonation. 

ENVE2602 
Environmental Fluid Mechanics (Basic) 

Subject description and learning outcomes: 

This unit provides an introduction to fluid statics and fluid dynamics. The topics covered include fluid properties, hydrostatics, bulk equations of motion, the Bernoulli equation, dimensional analysis, experimental design, pipe flow, pipe networks, the Navier-Stokes equations and plane flow. There is also an introduction to fundamental concepts of fluid mechanics such as turbulence, waves and drag. 

EART3331 
Marine and Coastal Planning and Management 

Subject description and learning outcomes: 

Students are introduced to past and present theories of coastal zone management and their relevance in contemporary society. An integrated approach is outlined and used as the template to evaluate responses to key threats to coastal environments including climate change, urban development and mining, whilst also critically evaluating marine conservation policy in the form of protected areas. The issues related to ensuring stakeholder involvement in management activities are underlined and guest speakers and local field visits are organised to illustrate these. 

SCIE3307 
Biological Oceanography 

Subject description and learning outcomes: 

This is an introductory unit in biological oceanography. The lecture series places biological oceanographic subjects into a global and an Australian context. The lectures follow an offshore to onshore, primary to secondary production, oceanic to neritic, water column to benthos, large- to small-scale order. The unit focuses on primary producers and examines implications for sustainable management. The practical work begins with an introduction to oceanographic research techniques followed by a group research project. 

SCIE3304 
Field Techniques in Marine and Environmental Science 

Subject description: 

This is an introductory six point course in Field Techniques in Marine and Environmental Science. 
Field sampling and measurement techniques are fundamental to all areas of marine and environmental science, as they are for other disciplines in science. Hence this is a compulsory unit for all majors in marine science. This unit is concerned with the application of a wide range of techniques from marine biology, marine geoscience, coastal management and catchment management to address current issues concerning riverine, near shore and inner continental shelf environments. 
The unit involves students working in small groups on a major project, requiring both group and individual written work to be submitted and assessed. There is no final examination for this unit. 
Learning outcomes:
To develop an understanding of the principles of field research in marine and environmental science. In particular by the end of this course students will able to develop research questions and sampling designs to address those questions, implement field research, analyse and present the outcomes of their study in a professional manner. Students will design and conduct a field-study to investigate patterns or processes in the riverine, estuarine or near-shore marine environment using oceanographic, geological, geomorphological and biological techniques. 
Assessment mechanism:
On completion of SCIE3304 Field Techniques in Marine and Environmental Science, you should be able to: 

1. 
Demonstrate an awareness of important field sampling and measurement techniques that are fundamental to all areas of marine and environmental science 

2. 
Demonstrate a familiarity with a wide range of techniques from marine biology, marine geoscience coastal and catchment management to address current issues concerning riverine, estuarine and near-shore environments 

3. 
Demonstrate an understanding of sampling design, research methods and statistical analyses and apply them to written assignments and oral presentations 

SCIE3307 
Biological Oceanography 

Subject description: 

This is an introductory six point course in Biological Oceanography to provide an introduction to the study of biological oceanography in a broad context in relation to primary production, fisheries production, environmental management and conservation. 
Learning outcomes:
Students will learn about the links between the environment and the organisms in the oceans by developing an understanding of physical and chemical oceanography; primary and secondary production; mesoscale patchiness of production; differences between coastal and ocean water column food webs; the fate of carbon in the ocean; and benthic-pelagic coupling. Students will then focus on the ecosystems approach and develop an understanding of abyssal benthos, seamounts, deep-sea vents, sandy beaches and coral reefs. Finally, students will learn about the effects of human impacts and climate change, and the need for conservation in the marine environment. 
Assessment mechanism:
On completion of SCIE3307 Biological Oceanography you should be able to: 

1. 
Articulate an understanding of the ocean and its environments 

2. 
Appreciate the dynamics of ocean environments and how to approach its environmental problems 

3. 
Work cooperatively in a team in both field and laboratory situations 

4. 
Demonstrate an understanding of experimental design and analysis, and integrate information in a written assignment 

5. 
Communicate your understanding of the marine environment in oral presentations 

ENVE4614 
Oceanographic Engineering 

As above under Semester 1.
ENVE4615 
Physical Oceanography 

Subject description: 

This is an introductory six point course in Physical Oceanography. This unit covers an introduction to the physics of the ocean; physical properties of sea water; global distribution of temperature and salinity; dynamics governing motion in the ocean; barotropic and baroclinic ocean circulation; heat and salt budgets; water mass formation; ocean acoustics; and estuarine hydrodynamics. 
Learning outcomes:
Students will gain an understanding of the physics of the oceans across a range of spatial and temporal scales from global circulation to ocean basins, from continental shelf to estuarine circulation. 
Assessment Mechanism:
Students demonstrate achievement through a variety of assessment types which include a final examination and ongoing assignments. They are assessed on their ability to provide independent solutions within a limited timeframe to specific problems by applying basic science and engineering knowledge; their ability to communicate effectively; and illustration of their technical skills. 

Contacts
If you are interested in exploring this opportunity further please contact the Manager,

Australian National Network in Marine Science or visit the Networks website:

www.marine-science-network.edu.au

Bernadette C. Ulbrich-Hooper

Manager

Australian National Network in Marine Science

University of Tasmania

Churchill Avenue

Sandy Bay

Hobart Tasmania 7000

Private Bag 129

Hobart Tasmania 7001

Telephone: +61 3 6226 2932

Email: Bernadette.UlbrichHooper@utas.edu.au
Funding for this publication and funding for the Australian National Network in Marine Science is provided by the Australian Government Department of Education, Employment and Workplace Relations.
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