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1. Learning Materials Summary: Ask for Best Practice.

Learning resources were translated and developed as part of Ask for Best Practice for
programs taught to students currently working in the aquaculture industry. The program
was taught over a one-year period and in several key modules. The modules are shown in
order of delivery in the table below.
1. Fish anatomy
Water and environmental science
Disease control and welfare of farmed fish
Fish feeding, nutrition and husbandry (with Hélar).
HACCP
Workplace safety
Cage and net maintenance
Weather and climate in aquaculture
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The learning objectives and a short description of each module is given in the following
section, and the presentation materials are provided in Icelandic (modules 1, 2, 3, 5, 6, 8, 10)
and English (modules 4, 7, and 9). Information on student evaluation is also provided. Since
students in this program were already employed in the aquaculture industry, their prior
learning was first assessed to determine their baseline existing knowledge and support
education on an individual basis. The protocol and experience of this evaluation is also
provided in the following section and is described in the report — “Pre-Test Methodology”.
All the following courses were given in the form of presentations and group discussions.
These courses were first given in the fall semester of 2019 from two salmon aquaculture
companies in Iceland, Arnarlax and Arctic Fish with initial uptake of 22 students and 2021 10
student graduated successfully from this first cohort. The difference in number reflects the
students that did not take all module necessary to pass for example due to conflicting work
schedule and course commitment not because of failure of courses. In Spring 2021 a new
student group from the same companies started the course and there are currently 18
students enrolled, some completing from previous years and some new to the course.

1. Fish anatomy/ liffeerafraedi fiska
The aim of this module is to provide students with an introduction to basic fish biology, structure
and function, fish metabolism, life cycle and mortality. Focus is given to salmon since it is most
relevant for the students studying this course.

Learning Objectives
By the end of this module students will have knowledge of:
e The structure, organs and appearance of fish.
e The structure of skin and skeleton of fish.
e The structure of fish muscles.
e The structure of the fish cardio-vascular system.
e How gases are transported around the blood and gas exchange with the surrounding
environment.
e  Function of gills as surface for exchange.
e Osmosis.
e Homeostasis.




e Salt balance and salmon life cycle.

e Anintroduction to digestion and absorption in the Gl tract.
e Anintroduction to basic metabolism and energy in fish.

e Sensory system of fish

e Reproduction in fish

e Mortality and rigor mortis

e Best practice of fish slaughter.

The course is assessed through practical exercises: examining fish anatomy and dissecting them,
including the stomach contents. Students prepare a report based on this practical exercise and
gathering material. Students then present this material to the group. The course grade consists of
50% from the written exam and students much achieve minimum pass grade of 4.5. 40% of the
grade comes from groupwork projects and 10% from teacher based assessment during classes.

2. Water and environmental science/ Vatns of umhverfisfraedi

The aim of this module is to provide students with an introduction to water, environmental cycles,
natural resources and conservation concepts. Very early introduction to aquaculture and the
environment as a pre-cursor to the module “Weather and Climate in aquaculture” and as a
compliment to “Fish anatomy” and the basic concepts of how fish interact with their surrounding
environment.

Learning Objectives
By the end of this module students will have knowledge of:
e Key global environmental issues.
e Pollution in air water and soil.
e  Physio-chemical characteristics of water.
e States of water.
e Water oxygen exchange and environmental factors that impact it.
e Water density and temperature.
e Freshwater and saline water characteristics.
e Groundwater and chemical characteristics.
e Photosynthesis and gas exchange.
This course is assessed through group projects and class discussion. Students must achieve 4.5 or
above to pass the course.

3. Disease control and welfare of farmed fish / Sjukdémsvarnir og velferd eldisfiska

The aim of this module is to provide students with an introduction to the main diseases and
parasites in aquaculture in Iceland, prevention and treatment are also introduced.

Learning Objectives
By the end of this module students will have knowledge of:
e Major diseases in aquaculture.
o  Welfare of farmed fish.
e Disease prevention.
e Micro-organisms and pathogens that can cause disease in farmed fish.
e Farm environment and disease risk.
e Disease management operations on farms.
e Laws and regulations on anti-biotic use.
e |celandic aquaculture laws and regulations and veterinary organisations.




This course is assessed through group projects, class discussion, and short assignment to assess
understanding. Students must achieve 4.5 or above to pass the course.

4. Fish feeding, nutrition and husbandry/ F6drun fiska, naeringarfraedi og dagleg umhirda

The aim of this module is to provide students with an introduction to food, feeding and nutritional
requirements of farmed fish with particular focus on farmed Atlantic salmon. This course was
developed between the Iceland College of Fisheries and Hélar University Aquaculture department.
Since this course is high in content it was split between two separate teaching sessions.

Learning Objectives
By the end of this module students will have knowledge of:
e List and describe basic nutrients.
e Describe the feeding anatomy and digestion of fish.
e Describe the different parameters that can impact feed intake in fish.
e |dentify changes in appetite of farmed fish.
e Describe the production of aquaculture feed.
e Handle feed, understand labels and storage instructions.
e Explain the importance of feed rations and pellet size.
e Explain the consequences of over-feeding/underfeeding.

This course is assessed through short end of module in class quizzes and with group homework
short questions on the course content projects. Students must achieve 4.5 or above to pass the
course.

5. HACCP

The aim of this module is to provide students with complimentary theoretical material to match
on the job-training in constructions, installation and maintenance of HACCP systems specifically
those in fishing, processing and aquaculture.

Learning Objectives
By the end of this module students will have knowledge of:
e  What is HACCP and how it is used.
e Risk prevention/minimisation and hazard analysis in the seafood industry.
e |Implementation and best practice for HACCP.
e Evaluating the effectiveness of HACCP.
e Understand how quality relates to success of companies.
e Employee responsibility in HACCP.
e |celandic regulatory environment.
e  (ritical Control Points (CCP).
e Monitoring and quality control of HACCP systems.

This course is assessed through short end of module in class quizzes and with a short project on
setting up a quality manual and applying it in a real-world case study. Students must achieve 4.5
or above to pass the course.

6. Norwegian University of Science and Technology NTNU, Faculty of Natural
Sciences, Trondheim. Contact: Joihn B. Stav. Phone: +4795293101, email: john.b.stav@ntnu.no
7. Icelandic College of Fisheries (Fisktaekniskoli Islands], Vikurbraut 56, 240 Grindavik, Iceland.
(www.fiskt.is) Contact: Olafur J6n Arnbjérnsson. Phone: +3548946046, email: olijon@fiskt.is
8. Holar University College, Aquaculture and Fish Biology, 551 Saudarkorkur, Iceland.
(www.holar.is). Contact: Bjarni Kristjansson. Phone: +3544556386, email: bjakk@holar.is




9. Pieces Learning Innovations Ltd., Beechwood House Hetland Way Carrutherstown, DG1 4JX
DUMFRIES, United Kingdom. Contact: Martyn Haines. Phone: +4401387840697,

email: info@pisceslearning.com

10. Workplace safety/Oryggi 4 vinnustad

The aim of this module is to provide students with a general background in security issues.
Specific to hygiene and occupational safety. The course also covers the handling of hazardous
substances, ergonomics of movement in the workplace as well as occupational health aspects,
particularly those relevant to the seafood industry.

Learning Objectives
By the end of this module students will have knowledge of:
e The responsibility of employer and employee for occupations health and safety.
e Role and importance of health and safety plans.
e How to make a risk assessment for hazardous work.
e |mportance of safety manuals.
e How to respond to workplace accidents.
e Safety equipment available in the workplace.
e Fire safety measures and plans, escape routes and equipment.
e Use off personal protective equipment (PPE).
e Where to find safety requirements for different types of work risks e.g. hot work/metal
work.

This course is assessed through short end of module in class quizzes and with a short project for a
real-world case study. Students must achieve 4.5 or above to pass the course.

11. Aquaculture cage and net maintainence/Uppsetning, vidhald

The aim of this module is to provide students with an understanding of the physical, chemical and
biological aspects of the theory behind aquaculture cage and net maintenance with specific
reference to salmon sea cages.

Learning Objectives
By the end of this module students will have knowledge of:
e Different types of aquaculture cage installations.
e The biological environment of sea cages.
e The physical and chemical environment of sea cages.
e The benefits and challenges of cage culture.
e |mportance of good cage maintenance.
e Maintenance of different cage types.
e The role and needs of commercial cage divers.
e The risks and hazards experiences by cage divers.

This course is assessed through short end of module in class quizzes and group homework
answering short questions about the course content. Students must achieve 4.5 or above to pass
the course.

12. Weather and climate/Haf of Vedurfraedi

The aim of this module is to provide students with an understanding of the background of
weather and climate systems at both a global level and for Iceland. This is followed by a specific
look at how weather and climate effect production, fish welfare and safety of salmon aquaculture




in Iceland and other Nordic countries. Climate change and its potential impact to the fish farming
industry is discussed.

Learning Objectives
By the end of this module students will have knowledge of:

e What weather is and what drives weather.

e How to forecast and interact with weather systems.

e Of climate and what drives climate at the global level.

o The differences between weather and climate.

e Climate changes and anthropogenic climate change.

e How aquaculture is impacted by different weather and climate (with focus on

Icelandic salmon culture.

[ )
This course is assessed through short end of module in class quizzes and group homework
answering short questions about the course content. Students must achieve 4.5 or above to pass
the course.

2. Pre-Test Methodology (Recognition of Prior Learning-RPL)
Prior to starting the course, all students were given a short test to ascertain which subjects
they already had knowledge in and therefore if they already had sufficient prior learning that
could be recognised. In cases where student demonstrated high test scores in certain topics
it was indicated that they had adequate prior learning that they could skip certain modules.
In this initial test carried out as part of Ask for Best practice, it was determined that none of
the students had sufficient prior knowledge to skip any of the modules.
The questions were across three key topics, fish biology and life cycles, fish anatomy and
water science. The questions are shown in the following three sections.
RPL- questions on fish anatomy

Part 1: Identification of external and internal anatomical features (1. Hluti:
Greining a utlitseinkennum og innri liffeerum laxa)

1 a) External anatomical features (Utlitseinkenni laxa)
1) What is the name of the fin highlighted (Hvad heitir ugginn sem gula 6rvin bendir &)

a) Anal fin (Gotraufaruggi)
b) Adipose Fin (Veidiuggi)

c) Dorsal Fin (Bakuggi)

d) Pelvic Fin (Kviduggi)

e) Pectoral Fin (Eyruggi)

f) Caudal fin (Spordbladka)

2) What is the name of the fin highlighted (Hvad heitir ugginn sem gula 6rvin bendir )




a) Anal fin (Gotraufaruggi)
b) Adipose Fin (Veidiuggi)
c) Dorsal Fin (Bakuggi)

d) Pelvic Fin (Kviduggi)

e) Pectoral Fin (Eyruggi)

f) Caudal fin (Spordbladka)

3) What is the name of the fin highlighted (Hvad heitir ugginn sem gula 6rvin bendir a)

a) Anal fin (Gotraufaruggi)
b) Adipose Fin (Veidiuggi)

c) Dorsal Fin (Bakuggi)

d) Pelvic Fin (Kviduggi)

e) Pectoral Fin (Eyruggi)

f) Caudal fin (Spordbladka)

4) What is the name of the fin highlighted (Hvad heitir ugginn sem gula 6rvin bendir &)

L

a) Anal fin (Gotraufaruggi)
b) Adipose Fin (Veidiuggi)
c) Dorsal Fin (Bakuggi)

d) Pelvic Fin (Kviduggi)

e) Pectoral Fin (Eyruggi)

f) Caudal fin (Spordbladka)




5) What is the name of the external feature highlighted (A hvad er gula 6rin ad benda)

a) Nare (Nasir)

b) Eye (Augu)

c) Lateral line (Hlidarrak)
d) Operculum (Heili)

e) Maxilla (Kjalkabein)

1) What is the name of the external feature highlighted (A hvad er gula 6rin ad benda)

a) Nare (Nasir)

b) Eye (Augu)

c) Lateral line (Hlidarrak)
d) Operculum (Heili)

e) Maxilla (Kjalkabein)

6) What is the name of the external feature highlighted (A hvad er gula 6rin ad benda)
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a) Nare (Nasir)

b) Eye (Augu)

c) Lateral line (Hlidarrak)
d) Operculum (Heili)

e) Maxilla (Kjalkabein)

1 b) Internal anatomical features (Innri liffaeri laxa)

2) What is the name of the organ highlighted (Hvad heitir liffaerid sem gula 6rin bendir a)

a) Heart (Hjarta)

b) Kidney (Nyru)

c) Spleen (Milta)

d) Swim bladder (Sundmagi)
e) Liver (Lifur)

3) What is the name of the organ highlighted (Hvad heitir liffaerid sem gula 6rin bendir a)

R t
a) Heart (Hjarta)
b) Kidney (Nyru)
c) Spleen (Milta)
d) Swim bladder (Sundmagi)
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e) Liver (Lifur)

4) What is the name of the organ highlighted (Hvad heitir liffeerid sem gula 6rin bendir 3)

a) Heart (Hjarta)

b) Kidney (Nyru)

c) Spleen (Milta)

d) Swim bladder (Sundmagi)
e) Liver (Lifur)

5) What is the name of the organ highlighted (Hvad heitir liffaerid sem gula 6rin bendir a)

a) Heart (Hjarta)

b) Kidney (Nyru)

c) Spleen (Milta)

d) Swim bladder (Sundmagi)
e) Liver (Lifur)

6) What is the name of the anatomical feature highlighted (Hvad heitir liffeerid sem gula 6rin
bendir &)
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a) Intestine (Parmar)

b) Gill (Talkn)

c) Pyloric caeca (Skuflangar)
d) Ovaries (Eggjastokkar)

e) Stomach (Magi)

7) What is the name of the anatomical feature highlighted (Hvad heitir liffeerid sem gula 6rin
bendir &)

a) Intestine (Parmar)

b) Gill (Talkn)

c) Pyloric caeca (Skuflangar)
d) Ovaries (Eggjastokkar)

e) Stomach (Magi)

Part 2 Function of external and Internal anatomical features (Hluti 2 Virkni a ytri og
innri lifferum laxa)

2 a) Function of external anatomical features (Virkni a ytri liffeerum laxa)

21) What is the function of the dorsal fin (Hvert er hlutverk bakugga)

Select AS MANY as you believe to be correct. (Veldu eins mérg svor og pu telur ad eigi vid)

a) To help to propel the fish through the water (Hjalpa til vid ad knyja fiskinn i gegnum vatnid)
b) To help the fish to steer left and right (Hjalpa til vid ad styra fiskinum til vinstri og haegri)

c) To help the fish to maintain an upright position when swimming (Hjalpa fiskinum ad halda
uppréttri stédu i sundi)

d) To help the fish to brake (Hjalpa fiskinum til ad stoppa)
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e) To help to move the fish up and down in the water column (Hjalpa fiskinum ad faerast upp og
nidur i sjonum)
f) It has no real function (Bakugginn hefur ekkert raunverulegt vaegi fyrir fiskinn)

22) What is the function of the adipose fin (Hvert er hlutverk veidiugga)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) To help to propel the fish through the water (Hjalpa til vid ad knyja fiskinn i gegnum vatnid)
b) To help the fish to steer left and right (Hjalpa til vid ad styra fiskinum til vinstri og haegri)

c) To help the fish to maintain an upright position when swimming (Hjalpa fiskinum ad halda
uppréttri stodu i sundi)

d) To help the fish to brake (Hjalpa fiskinum til ad stoppa)

e) To help to move the fish up and down in the water column (Hjalpa fiskinum ad faerast upp og
nidur i sjonum)

f) It has no real function (Veidiugginn hefur ekkert raunverulegt vaegi fyrir fiskinn

23) What is the function of the pectoral fins (Hvert er hlutverk eyrugga)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) To help to propel the fish through the water (Hjalpa til vid ad knyja fiskinn i gegnum vatnid)
b) To help the fish to steer left and right (Hjalpa til vid ad styra fiskinum til vinstri og haegri)

c) To help the fish to maintain an upright position when swimming (Hjalpa fiskinum ad halda
uppréttri stodu i sundi)

d) To help the fish to brake (Hjalpa fiskinum til ad stoppa)

e) To help to move the fish up and down in the water column (Hjalpa fiskinum ad faerast upp og
nidur i sjonum)

f) It has no real function (Eyrugginn hefur ekkert raunverulegt vaegi fyrir fiskinn)

24) What is the function of the caudal fin (Hvert er hlutverk spords (spordblodgu)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) To help to propel the fish through the water (Hjalpa til vid ad knyja fiskinn i gegnum vatnid)
b) To help the fish to steer left and right (Hjalpa til vid ad styra fiskinum til vinstri og haegri)

c) To help the fish to maintain an upright position when swimming (Hjalpa fiskinum ad halda
uppréttri stodu i sundi)

d) To help the fish to brake (Hjalpa fiskinum til ad stoppa)

e) To help to move the fish up and down in the water column (Hjalpa fiskinum ad faerast upp og
nidur i sjonum)

f) It has no real function (Spordurinn hefur ekkert raunverulegt vaegi fyrir fiskinn)

25) What is the function of the anal fin (Hvert er hlutverk gotraufarugga)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) To help to propel the fish through the water (Hjalpa til vid ad knyja fiskinn i gegnum vatnid)
b) To help the fish to steer left and right (Hjalpa til vid ad styra fiskinum til vinstri og haegri)

c) To help the fish to maintain an upright position when swimming (Hjalpa fiskinum ad halda
uppréttri stodu i sundi)

d) To help the fish to brake (Hjalpa fiskinum til ad stoppa)

e) To help to move the fish up and down in the water column (Hjalpa fiskinum ad faerast upp og
nidur i sjonum)

f) It has no real function (Gotraufaruggi hefur ekkert raunverulegt vaegi fyrir fiskinn)

26) What is the function of the pelvic fins (Hvert er hlutverk kvidugga)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) To help to propel the fish through the water (Hjalpa til vid ad knyja fiskinn i gegnum vatnid)
b) To help the fish to steer left and right (Hjalpa til vid ad styra fiskinum til vinstri og haegri)
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c) To help the fish to maintain an upright position when swimming (Hjalpa fiskinum ad halda
uppréttri stodu i sundi)

d) To help the fish to brake (Hjalpa fiskinum til ad stoppa)

e) To help to move the fish up and down in the water column (Hjalpa fiskinum ad faerast upp og
nidur i sjonum)

f) It has no real function (Veidiugginn hefur ekkert raunverulegt vaegi fyrir fiskinn)

27) What is the function of the lateral line (Hvert er hlutverk hlidarrakar)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) To regulate pigments cells in the skin to aid camouflage (Stjérna litarefnum i hid sem akvarda lit
a rodi)

b) To detect chemicals dissolved in the water (Greina efni sem leysast upp i vatni)

c) To excrete metabolic wastes into the water (Skilja efnaskiptadrgang ut i vatnid)

d) To detect vibrations via pressure sensitive canals (Greina titring i umhverfinu og nalaegd annarra
fiska)

e) It has no real function (Hlidarrak hefur ekkert raunverulegt vaegi fyrir fiskinn)

28) What is the function of the nares (Hvert er hlutverk nasa)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) To detect low intensity light using the light sensitive cells within (Greina ljéos med pvi ad nota
ljésnaemar frumur i nésum)

b) To allow the olfactory organ to detect chemicals dissolved in the water (Nasir eru lyktarliffaeri
sem greina efni sem eru leyst upp i vatni)

c) To excrete metabolic wastes in to the external environment (c) Nasir eru notadar til ad skilja ut
urgang/solt)

d) To detect vibrations in the water via pressure sensitive sensory cells (d) Greina titring i vatni/sjé
med prystineemum skynfrumum sem er ad finna i nésum)

e) It has no real function (Nasir hafa ekkert raunverulegt vaegi fyrir fiskinn)

29) What are the similarities and differences between the structure and function of the salmon
eye compared to the mammalian eye? (Hvad er likt og hvad er 6likt med uppbyggingu og virkni
laxaauga og spendyraauga?)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) The salmon eye has the same basic structure as a mammalian eye (a) Laxaaugu hafa sému
grunnbyggingu og spendyraaugu)

b) The shape of the lens can be altered in the salmon eye in the same way as a mammalian eye
(Logun linsunnar i laxaauga er svipud og er haegt ad breyta 4 sama hatt og spendyraauga)

c) The iris in the salmon’s eye is fixed and cannot regulate the amount of light entering the eye (c)
Lithimnan i auga laxsins er fost og getur pvi ekki stjérnad magni ljéss sem berst inn i augad)

d) The salmon eye cannot detect colour whereas the mammalian eye can (Laxaaugad getur ekki
greint lit en spendyraaugad getur pad)

e) Salmon focus by moving the lens closer to or further away from the retina (Laxar na fokusi med
bvi ad faera augnlinsuna nzer eda lengra fra sjénhimnunni)

30) What is the function of the gill (Hvert er hlutverk talkna)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) To help maintain the osmotic balance of marine fish by secreting chloride (Hjalpa til vid ad
vidhalda osmdsujafnveegi sjavarfiska med pvi ad seyta kléridi)

b) To excrete carbon dioxide into the external environment (Skilja koltvisyring (CO) i ytra
umhverfid (sjo/vatn))

c) To absorb micro-nutrients from the external environment (c) Taka i sig neeringarefni ur ytra
umhverfi (sjé/vatn))
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d) To uptake dissolved oxygen from the water by diffusion (Taka upp uppleyst surefni ur vatninu
med dreifingu)

d) To uptake dissolved oxygen from the water by osmosis (Taka upp uppleyst surefni ar vatninu
med osmosu)

e) To excrete ammonia (Skilja Ut ammoniak)

31) What is the function of the liver (Hver er hlutverk lifrarinnar)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) To help maintain the osmotic balance of the fish by excreting water (Hjalpa til vid ad vidhalda
osmosujafnvaegi fisksins med pvi ad skilja Ut vatn)

b) Produce bile stored in the gall bladder and released to break down fatty acids (Framleida gall
sem geymt er i gallbl6drunni og losad til ad brjéta nidur fitusyrur)

c) Remove metabolic wastes from the blood stream (Fjarlaega efnaskiptadrgang ur blodrasinni)
d) Manufacture the blood cells needed as replacements (Framleida blédkorn sem koma i stad
beirra sem eydast)

e) Maintain blood sugar levels at the correct concentration (Heldur blédsykri i réttum styrk)

f) Break down and recycle old blood cells (Brjéta nidur og endurvinna gomul blédkorn)

32) What is the function of the spleen (Hvert er hlutverk milta)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Breaks down and recycles old blood cells (Brytur nidur og endurnytir gomul blédkorn)

b) Produces digestive enzymes (Framleidir meltingarensim)

c) Removes metabolic wastes from the blood (Fjarlaegir efnaskiptatrgang ur bladi)

d) Stores blood as a back up following blood loss (Geymir bl6d sem 6ryggisafrit eftir bl6dmissi)

e) Helps to maintain the osmotic balance of the fish by excreting water (Hjalpar til vid ad vidhalda
osmosujafnvaegi fisksins med pvi ad skilja Ut vatn)

33) What is the function of the swim bladder (Hvert er hlutverk sundmagans)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) It has no function (Hefur ekkert raunverulegt hlutverk)

b) Acts as a reservoir of oxygen that can be used by the fish when dissolved oxygen levels in the
water decline (Virkar sem surefnisgeymir sem fiskurinn getur notad pegar magn uppleysts surefnis
i vatni minnkar)

c) Abstracts carbon dioxide from blood stream for excretion via the pneumatic duct (Tekur
koltvisyring ar blodrasinni til utskilnadar i gegnum lungun)

d) Allows the fish to adjust is buoyancy and position in the water column (Gerir fiskinum kleift ad
stjorna flotkrafti sinum, haekka og leekka sig i sidnum eda halda sig 4 sama dypi an pess ad

eyda orku i ad synda)

e) Helps to maintain the osmotic balance of the fish by excreting water (Hjalpar til vid ad vidhalda
osmosujafnvaegi fisksins med pvi ad skilja Ut vatn)

34) What is the function of the kidney (Hvert er hlutverk nyrnanna)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Breaks down and recycles old blood cells (Brytur nidur og endurnytir gomul blédkorn)

b) Produces new blood cells to replace old worn out cells (Framleidir nyjar blédfrumur til ad koma |
stad gamalla slitna frumna)

c) Removes nitrogenous wastes from the blood in the form of urine (Fjarlaegir k6fnunarefnisirgang
ur blédinu i formi pvags)

d) Produces digestive enzymes for breaking down the food ingested (Framleidir meltingarensim til
ad brjota nidur faedi sem er bordadur)

e) Helps osmo-regulation by excreting water ingress (Hjalpar til vid ad hafa stjérn a vokvajafnvaegi
fisksins (osmosa))
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35) What is the function of the pyloric caeca (Hvert er hlutverk skiflanga)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Breaks down and recycles old blood cells (Brytur nidur og endurnytir gomul blédkorn)

b) Assists the absorption of nutrients (Hjalpar til vid upptdku neeringarefna)

c) Removes metabolic wastes from the blood (Fjarlaegir efnaskiptalirgang ur bladi)

d) Produces digestive enzymes for breaking down the food ingested (Framleidir meltingarensim til
ad brjota nidur faadu sem er bordadur)

e) Helps osmo-regulation by excreting water ingress (Hjalpar til vid ad hafa stjérn a vokvajafnvaegi
fisksins (osmosa))

36) What is the function of the salmon’s stomach (Hvert er hlutverk magans)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Aids digestion through muscular compression of the food (Hjalpar meltingu med pvi ad brjéta
nidur faeduna)

b) Maintains an alkaline environment to aid protein digestion (Vidheldur basisku umhverfi til ad
audvelda meltingu préteina)

c) Produces protein digestive enzymes (Framleidir meltingarensim gerd ur préteinum)

d) Breaks down and recycles old blood cells (Brytur nidur og endurnytir gomul blédkorn)

e) Maintains an acidic environment to aid protein digestion (e) Vidheldur siru umhverfi til ad
audvelda meltingu préteina)

37) What is the function of the salmon’s intestine (Hvert er hlutverk parma (smaparma))

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Aids digestion through muscular compression of the food (Hjalpar meltingu med pvi ad brjéta
nidur faeduna)

b) Aids the digestion proteins in the food (Hjalpar meltingarpréteinum i matnum)

c) Breaks down and recycles old blood cells (Brytur nidur og endurnytir gomul blédkorn)

d) Helps endocrine regulation of digestion and metabolism (Hjalpar innkirtlastjérnun a meltingu og
efnaskiptum)

e) Helps to regulate internal water balance (Hjalpar til vid ad stjorna innra vatnsjafnvaegi)

38) How does the function of the heart and circulatory system of a salmon differ to a mammal
(Hvernig er starfsemi hjarta og blddrasarkerfis laxa frabrugdin hjarta og blédrasarkerfi i
spendyrum)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) A salmon’s heart has two chambers only, an atrium and a ventricle (Hjarta laxa hefur adeins tvo
holf, gatt og slegil)

b) A salmon’s heart is directly connected to the gills by the ventral aorta (Hjarta laxa er beintengd
talknum med kvidleegri dsaed)

c) In a salmon after the blood has been re-oxygenated by the gills it returns to the heart to be
pumped round the rest of the body within a double pass circulatory system, like mammals (Hja
6xum, eftir ad blddid hefur verid endurnyjad af surefni a ferd sinni i gegnum talknin, pa fer pad
aftur til hjartans sem dzelir pvi um restina af likamanum i tvofoldu blddrasarkerfi, eins og er hja
spendyrum)

d) Similar to mammals, the salmon has four chambers in their heart, a left and right auricle and a
left and right ventricle (Likt og spendyrin hefur laxinn fjogur hjartahdlf, vinstri og haegri gatt og
vinstri og haegri slegill)

e) In a salmon blood is carried to the gills for re-oxygenation before passing to the rest of the body
within a single pass circulatory system (e) | [6xum fer bl6did til talkna og feer surefni og berst padan
til annarra hluta likamans i einféldu blédrasarkerfi)
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RPL - Fish Biology and Life Cycles

Recognising Prior Learning (RPL) (Fyrri pekking metinn til ndmseininga)

Guidance: Multiple Choice (Leidbeiningar: Fjolvalsspurningar)

This series of multiple-choice questions have been designed so as there is only one possible
correct and complete response. This allows prior knowledge to be established through pre-testing,
using Response Tools. (Fjolvalsspurningar eru notadar til ad meta fyrri pekkingu.)

Part a) Salmon lifecycle (Fyrsti hluti) Lifsferill laxa)

1) What is the name of the lifecycle stage highlighted (Skodid hvert lifsferilstig fyrir sig og nefnid
bad helsta sem einkennir hvert stig)

a) Eyed ova (Augnhrogn)

b) Yolk sac fry or alevin (kvidpokaseidi)

c) Swim up fry (Seidi an kvidpoka)

d) Parr (Laxaseidi)

e) Smolt (Unglax)

f) Mature adult (Fullordinn lax)
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Part b) Fish breeding strategies (Hluti b: Tvaer adferdir til ad eignast afkvaemi)

Some fish deploy the ‘R’ strategy of reproduction, releasing vast numbers of eggs with low parental
care and low survival rates within unstable aquatic environments, whilst others deploy the ‘K’
strategy produce fewer eggs and with high parental care and achieve high survival rates in more
stable aquatic environments (Fiskar almennt beita tveimur mismunandi adferGum til ad eignast
afkvaemi. R-adferd, mikinn fjéldi afkvaema, litil uménnun foreldra og tiltélulega ldgt lifunarhlutfall i
sibreytilequ umhverfi. K-adferd, fjoldi afkvaema litill, uménnun foreldra téluverd, lifunarhlutfall
nokkud hdtt, vatnsumhverfid nokkud st6dugt.)

2) Which of the following fish species follow the R strategy of reproduction (Hver af eftirfarandi
fisktegundum fylgir R-adferd aexlunar)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Three-spine stickle back (Hornsili)
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b) Atlantic Salmon (Atlantshafslax)

c) Herring (Sild)

d) Nile Tilapia (Beitarfiskur (Hekluborri)
e) Halibut (Lada)

f) Common Carp (Karpi)

3) Which of the following fish species follow the K strategy of reproduction ((Hver af eftirfarandi
fisktegundum fylgir K-adferd sexlunar)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)
a) Three-spine stickle back (Hornsili)

b) Atlantic Salmon (Atlantshafslax)

c) Herring (Sild)

d) Nile Tilapia (Beitarfiskur (Hekluborri)

e) Halibut (Lada)

f) Common Carp (Karpi)

4) Which of the following fish species have sticky eggs that attach to a substrate for incubation
(Hver af eftirfarandi fisktegundum er med klistrud egg sem festast vid malarundirlag)
Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)
a) Lumpfish (Hrognkelsi)

b) Atlantic Salmon (Atlantshafslax)

c) Herring (Sild)

d) Nile Tilapia (Beitarfiskur (Hekluborri)

e) Sea Bass (Borri)

f) Common Carp (Karpi)

g) Atlantic Cod (Atlantshafsporskur)

h) Halibut (Lada)

i) Rainbow Trout (Regnbogasilungur)

5) Which of the following fish species have non-sticky eggs that are buried in a gravel substrate to
incubate (Hver af eftirfarandi fisktegundum er med egg sem eru ekki klistrud sem eru grafin i
malarundirlag)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Lumpfish (Hrognkelsi)

b) Atlantic Salmon (Atlantshafslax)

c) Herring (Sild)

d) Nile Tilapia (Beitarfiskur) (Hekluborri)

e) Sea Bass (Borri)

f) Common Carp (Karpi)

g) Atlantic Cod (Atlantshafsporskur)

h) Halibut (Lada)

i) Rainbow Trout (Regnbogasilungur)

6) Which of the following fish species are mouth brooders and incubate their eggs in their mouth
(Hver af eftirfarandi fisktegundum eru munnklekjarar og raekta eggin (hrognin) i munni sinum)
Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Lumpfish (Hrognkelsi)

b) Atlantic Salmon (Atlantshafsporskur)

c) Herring (Sild)

d) Nile Tilapia (Beitarfiskur) (Hekluborri)

e) Atlantic Cod (Atlantshafsporskur)
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f) Common Carp (Karpi)
h) Halibut (Lada)
i) Rainbow Trout (Regnbogasilungur)

7) Which of the following fish species have floating eggs that incubate whilst suspended in the
water column (Hver af eftirfarandi fisktegundum er med frjalst fledi eggja (hrogna), fljota um i
vatni/sjé og eru had straumi og stefnum)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Lumpfish (Hrognkelsi)

b) Atlantic Salmon (Atlantshafsporskur)

c) Herring (Sild)

d) Nile Tilapia (Beitarfiskur) (Hekluborri)

e) Atlantic Cod (Atlantshafsporskur)

f) Common Carp (Karpi)

h) Halibut (Lada)

i) Rainbow Trout (Regnbogasilungur)

Part ¢) Salmon biology (Hluti c: Liffreedi laxa)

8) Why does the Atlantic Salmon migrate from freshwater to the sea? (Hvers vegna fer
Atlantshafslaxinn ur ferskvatni og Ut i sj6?)

Select the correct answer. (Veldu rétta svarid).

a) To find clean unpolluted waters (A8 finna hreint dmengad vatn/sjo)

b) To find a mate (Ad finna maka)

c) Increased dissolved oxygen (Meira af uppleystu surefni)

c) To access and more abundant food supply (Fa adgang ad rikara faeduframbodi)

d) To spawn and reproduce (Ad hrygna og fjolga sér)

9) What is the biggest physiological challenge facing the salmon when migrating from freshwater
to the sea? (Hver er staersta lifedlisfraedilega dskorunin sem laxinn stendur frammi fyrir pegar hann
fer ur ferskvatni i sjo?)

Select the correct answer. (Veldu rétta svarid).

a) Adapting to a rapid change in water temperature (Adlagast breyttu hitastigi i sjonum midad vid i
vatninu (anni))

b) Adapting to reduced dissolved oxygen levels (Adlégun ad minna magni uppleysts surefnis)

c) Digestion of a marine food supply (Melting sjavarfangs)

c) Low resistance to water pollution (Litid vidonam gegn vatnsmengun)

d) Preparing to cope with the increased water salinity (Breyting a seltustigi pegar laxinn fer ar vatni
(3) yfir i sjo)

10) How does the Atlantic Salmon find the correct tributary in which it was hatched when
returning to freshwater from the sea as an adult? (Hvernig finnur Atlantshafslaxinn réttu anna par
sem hann var klakinn (hrogn) pegar hann sem fullordinn lax fer Ur sjo aftur i anna par sem hann
faeddist?)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) By visual navigation using the moon and stars (Med sjonraenni leidsdgn notar tungl og stjérnur
til ad leidbeina sér rétta leid)

b) By olfactory recognition of the tributary’s water chemistry (Med lyktarskynjun hver a (vatn)
hefur sina einstoku efnafraedilegu lykt sem laxinn pekkir)

c) By sensing changes in water temperature (Med pvi ad skynja breytingar a hitastigi vatnsins
(arinnar) sem laxinn faeddist i)
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c) By use of the lateral line to sense pressure changes (Med pvi ad nota hlidarrakina til ad skynja
prystingsbreytingar)

d) By visual recognition of river bed structures (Med sjonraenni greiningu & malarbotninum sem
maodurin (hrygnan) hafdi hrygnt i & sinum tima)

11) What are the physical signs of sexual maturation in a male Atlantic Salmon (11) Hver eru
likamleg merki um ad karlkyns Atlantshafslax hafi nad kynproska)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)
a) Extended protruding vent (Staekkad loftop)

b) Darkened body colouration (Hreisturslitur dokknar a laxi)

c) Extended pelvic fins (Kviduggar staekka)

c) Bloated abdomen (Uppblasinn kvidur)

d) Hooked kype (Krdkur & nedri kjalka staekkar)

e) Silvery body colouration (Hreisturslitur er mjog silfurlitadur)

12) What are the physical signs of sexual maturation in a female Atlantic Salmon (Hver eru
likamleg merki um ad kvenkyns Atlantshafslax hafi ndd kynproska)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)
a) Extended protruding vent (Staekkad loftop)

b) Darkened body colouration (Hreisturslitur dokknar a laxi)

c) Extended pelvic fins (Kviduggar staekka)

c) Bloated abdomen (Uppblasinn kvidur)

d) Hooked kype (Krdkur & nedri kjalka staekkar)

e) Silvery body colouration (Hreisturslitur er mjog silfurlitadur)

13) What external environmental factors trigger the sexual maturation of the Atlantic salmon in
the wild (Hvada ytri umhverfispaettir koma kynproska af stad hja villtum Atlantshafslaxi)
Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)
a) Increasing water temperature (Haekkandi vatnshiti)

b) Reducing day length (Draga ur dagsbirtu (ljésatimabil))

c) Increased dissolved oxygen (Meia af uppleystu surefni)

c) Increasing daylength (Aukinn dagsbirta (ljésatimabil)

d) Reducing water temperature (Laekkandi vatnshiti)

14) How does the male salmon’s spermatazoa enter the egg to fertilise it (Hvernig fer sadfruma
karllaxsins inn i eggid (hrognid) til ad frjévga pad)

Select the correct answer. (Veldu rétta svarid).

a) Entry of spermatozoa via a permeable membrane (i gegnum gegndraepa himnu)

b) Entry of spermatozoa via a spermatapore (i gegnum sadfrumu)

c) Entry of spermatozoa via a micro-canal ([ gegnum 6r-skurd)

d) Entry of spermatozoa via a micropyle (i gegnum gat 4 egginu kallad “micropyle”)

e) Physical penetration of a weak membrane by spermatozoa (Saedisfruman préngvar sig i gegnum
veika himnu)

15) Under what conditions do Atlantic salmon eggs incubate in the wild once fertilised (Vid hvada
adstaedur i nattarunni eftir frjdgun eru mestar likar a pvi ad Atlantshafslaxahrogn nai ad proskast
og verda ad seidum)

Select the correct answer. (Veldu rétta svarid).

a) Attached to leafy vegetation (Fost vid porungagrdodur i anni)

b) Attached to the surface of clean gravel (Fost vid yfirbord & hreinni mol)

c) Buried in a clean sandy substrate (Grafid i hreinu sandundirlagi)

d) Buried in a clean, coarse gravel substrate (Grafid i hreinu, gréfu malarundirlagi)

e) Drifting in the water column (Hrognin eru a sveimi i anni)

21




16) What environmental factor determines the rate at which salmon ova develop during
incubation (Hvada umhverfispattur raedur pvi hve langan tima pad tekur fyrir eggid (eggfrumuna)
(hrognid) ad proskast)

Select the correct answer. (Veldu rétta svarid).

a) Light intensity (Styrkur birtu)

b) Dissolved oxygen (Magn uppleyst surefnis)

c) Water temperature (Vatnshiti)

d) Chemical water quality (Efnafraedileg vatnsgaedi)

e) Water flow rates (Vatnsrennsli)

17) What does a juvenile Atlantic Salmon do immediately after it has hatched? (Hvad gerir ungur
Atlantshafslax strax eftir ad hann hefur klakid ut?)

Select the correct answer (Veldu rétta svarid)

a) Work its way out of the gravel redd and attach to the stream bed (Losar sig upp ur mélinni og
festir sig vid straumbotninn)

b) Work its way out of the gravel redd and start hunting for food (Losar sig upp ur mélinni og
byrjar ad finna sér faedu til ad borda)

c) Swim to the water surface to gulp air and inflate its swim bladder (Syndir ad vatnsyfirbordinu til
ad na sér i loft og fyllir sundmagann ad lofti)

d) Work its way out of the gravel redd and drift to a food rich area downstream (Losar sig upp ur
molinni og lata sig reka ad faeduriku svaedi nedar i anni)

e) Stay inside the redd to conserves energy whilst absorbing its yolk sac (Er afram i hreidrinu
(molinni) pangad til ad eggjaraudupokinn (forGanaeringin) er buin)

18) What does a juvenile Atlantic Salmon need to do after it has absorbed its yolk sac? (Hvad parf
ungur Atlantshafslax ad gera eftir ad hann klarar fordanaeringuna?)

Select the correct answer. (Veldu rétta svarid)

a) Actively swim down-stream to find a suitable habitat and area rich in natural food (Synda
markvisst nidur ana til ad finna videigandi busvadi sem er rikt af feedu fyrir laxaseidin)

b) Swim to the water surface to gulp air to inflate their swim bladder before feeding (Syndir ad
vatnsyfirbordinu til ad na sér i loft og fyllir sundmagann ad lofti a6ur en laxaseidin na sér i
naeringu)

c) Immediately start feeding on natural food items in the vicinity (Byrja strax ad naerast a faedu
sem er ad finna i nagrenninu)

d) Passively drift downstream to conserve energy until they find a food rich area (Reka stjérnlaust
nidur anna pangad til pau finna faedurikt svaedi)

e) Actively swim upstream to find food a suitable habitat and food supply (Synda upp & méti
straumi til ad finna gott busvaedi par sem feeduframbod er mikid)

19) How does the external appearance and anatomy of an Atlantic Salmon parr differ, as
compared with a Brown Trout of the same size? (Hvernig er ytra utlit og liffaerafraedi ungra (parr)
laxfiska frabrugdinn urrida af sému steerd?)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) The pectoral fins are much longer (Eyruggar eru miklu lengri)

b) More strongly defined finger sized darker areas on their sides (Hafa meira af dokkum svaedum &
hlidum)

c) Less strongly defined finger sized darker areas on their sides (Hafa minna af dokkum sveedum a
hlidum)

d) Pelvic fins are much longer (Kviduggar eru miklu lengri)

e) More streamlined body shape (Laxinn er straumlinulagadri)

f) Less streamlined body shape (Urridinn er straumlinulagadri)
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g) Shorter maxilla that does not extend beyond the eye (Styttri kjalkabein sem na ekki ut fyrir
augun)

h) Longer maxilla that extends beyond the eye (Lengri kjalkabein sem na Ut fyrir augun)

g) More deeply forked caudal fin (tail) (Spordbladka (spordur) er meira gaffallaga hja laxi en urrida)
h) Less deeply forked caudal fin (tail) (Spordbladka (spordur) er minna gaffallaga hja laxi en urrida)
i) Only 1-4 spots on gill cover (operculum) and often only one large spot (Adeins 1-4 blettir a
hreistri hofudbeina og oft adeins einn stor blettur)

j) Heavily spotted gill cover (operculum) with over 5 spots (Blettir & hreistri h6fudbeina med yfir 5
bletti)

Alternative question (Vidbodta spurning)
Examine the two pictures below and identify which fish is an Atlantic salmon parr and which is a
Brown trout parr. (Skodadu myndirnar tvaer hér ad nedan, hvor er Atlantshafslax og hvor er Urridi.)

20) There is limited competition between wild Atlantic Salmon and Brown Trout when both
species are living in the same freshwater environment. (Pad er takmoérkud samkeppni a milli villtra
atlantshafslaxa og urrida pegar badar tegundir lifa i sama ferskvatnsumhverfi.)

Select AS MANY as you believe to be correct. (Veldu eins mérg svor og pu telur ad eigi vid)

a) The Atlantic Salmon and Brown Trout eat different natural food items (Faedi Atlantshafslaxa og
Urrida er ekki pad sama)

b) Atlantic Salmon can occupy the faster-flowing riffles (Atlantshafslax 4@ audveldara med ad vera i
miklum straumi i am samanborid vid Urridan.
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c) Trout occupy the faster flowing riffles and Atlantic Salmon the pools (Urridin @ audveldara med
ad vera i miklum straumi i dm en Atlantshafslaxinn lidur best i straumlausu vatni)

21) What is Osmosis? (Hvad er osmadsa)

Select the definition you believe to be correct. (Veldu skilgreininguna sem pu telur vera rétta.)

a) The diffusion of dissolved oxygen from the water through a semi- permeable membrane from a
high to a lower concentration (Dreifing 4 uppleystu surefni Ur vatninu i gegnum halfgegndraepa
himnu Ur haum styrk yfir i laegri styrk)

b) The movement of water through a semi-permeable membrane from a high to a lower
concentration solution (Flutningur vatns i gegnum halfgegndraepa himnu dr lausn med haum styrk
yfir i laegri styrk)

c) The active transport of salts across a semi-permeable membrane from a low to a higher
concentration solution (Virkur flutningur salta yfir halfgegndraepa himnu ur lagum styrk yfir i haan
styrk)

d) The movement of water through a semi-permeable membrane from a low to a higher
concentration solution (Vatn leitist vid ad jafna styrkmismun milli lausna, sem adskildar eru med
valgegndraepri himnu, med pvi ad streyma sjalfkrafa ur veikari lausninni yfir i pa sterkari)

e) The movement of salts through a semi-permeable membrane from a high to a lower
concentration solution (Vatn leitist vid ad jafna styrkmismun milli lausna, sem adskildar eru med
valgegndraepri himnu, med pvi ad streyma sjalfkrafa ur sterkari lausninni yfir i pa veikari)

22) What is the osmoregulatory challenge for the Atlantic salmon during its freshwater phase?
(Hver er osmésu stjérnunaraskorunin fyrir Atlantshafslaxinn pegar hann er i ferskvatni/a?)
Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Losing water to the external environment (Vatn tapast Ur laxinum yfir i ana/ferskvatnid (ytra
umhverfi))

b) Gaining salts from the external environment (Laxinn faer s6lt Ur anni/ferskvatninu (ytra
umhverfi))

c) Gaining Water from the external environment (Laxinn faer vatn dar anni/ferskvatninu (ytra
umhverfi))

d) Losing salts to the external environment (Solt tapast Ur laxinum yfir i anna/ferskvatnid (ytra
umhverfi))

e) There is no osmo-regulation at this stage of the lifecycle (Pad er engin osmadsustjérnun a pessu
stigi lifsferilsins)

23) What is the osmoregulatory challenge for the Atlantic salmon during its marine phase? (Hver
er askorunin um osmasustjornun fyrir Atlantshafslaxinn pegar hann er i sj6?)

Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Losing water to the external environment (Vatn tapast Ur laxinum yfir i ana/ferskvatnid (ytra
umhverfi))

b) Gaining salts from the external environment (Laxinn faer s6lt Ur anni/ferskvatninu (ytra
umhverfi))

c) Gaining Water from the external environment (Laxinn faer vatn dr anni/ferskvatninu (ytra
umhverfi))

d) Losing salts to the external environment (Solt tapast Ur laxinum yfir i anna/ferskvatnid (ytra
umhverfi))

e) There is no osmo-regulation at this stage of the lifecycle (Pad er engin osmadsustjérnun a pessu
stigi lifsferilsins)

24) What does the Atlantic Salmon do to deal with osmoregulation during freshwater phase of its
lifecycle? (Hvad gerir Atlantshafslaxinn til ad takast 4 vid osmdsustjornun pegar hann er i
ferskvatni/a?)
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Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Consumes more salt rich foods to compensate for the loss of salts (Faedan er saltrik til ad baeta
upp salttapid)

b) Excretes excess water in the form of dilute urine via the kidneys (Umframmagn af pynntu pvagi
er skilid at i gegnum nyrun)

c) Gills actively remove excess salts by secreting them (Umframsolt eru fjarlaegd a virkan hatt med
bvi ad seyta peim at i gegnum télknin)

d) Drinks water to counteract the loss of water to the external environment (Drekkur vatn til ad
vinna gegn vatnstapi sem tapast Ut i ferskvatnid/ana (ytra umhverfid))

e) Nothing, as there is no osmo-regulatory challenge at this stage of the lifecycle (Ekkert, par sem
engin osmasustjornunaraskorun er a pessu stigi lifsferilsins)

25) What does the Atlantic Salmon do to deal with osmoregulation during the marine phase of its
lifecycle? (Hvad gerir Atlantshafslaxinn til ad takast 4 vid osmadsustjornun pegar hann er i sj6?)
Select AS MANY as you believe to be correct. (Veldu eins morg svor og pu telur ad eigi vid)

a) Consumes more salt rich foods to compensate for the loss of salts (Faedan er saltrik til ad baeta
upp salttapid)

b) Excretes excess water in the form of dilute urine via the kidneys (Umframmagn af pynntu pvagi
er skilid at i gegnum nyrun)

c) Gills actively remove excess salts by secreting them (Umframsolt eru fjarlaegd a virkan hatt med
bvi ad seyta peim at i gegnum télknin)

d) Drinks water to counteract the loss of water to the external environment (Drekkur vatn til ad
vinna gegn vatnstapi sem tapast Ut i ferskvatnid/ana (ytra umhverfid))

e) Nothing, as there is no osmo-regulatory challenge at this stage of the lifecycle (Ekkert, par sem
engin osmasustjornunaraskorun er a pessu stigi lifsferilsins)

RPL — Water science

1) i hversu mérgum mismunandi dstandsformum getur vatn verid i?
a) 1

b) 2

c) 3

d) 4

2) Hvernig breytist uppleysanleiki vatns pegar vid hitum pad upp?
a) Eykst

b) Verdur sa sami

c) Minnkar

3) Hvert er magn uppleysts surefnis i vatni i mikilli haed samanborid vid litla haed?
a) Meira
b) pad saman
¢) Minna

4) Vid hvada hitastig er hefur vatnid mestan péttleika?
a) 10 oC
b) 4 oC
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c)1oC

d) O oC

e) -4 oC

5) begar selta vatns eykst, parf hitastigid sem vatnid frys vid ad?
a) Haekka
b) Leekka
c) Er sa sami

6) [ samanburdi vid yfirbordsvatn er liklegt ad uppleyst strefni i grunnvatni sem er deelt tr borholu
sé:

a) Haerra

b) Lzerra

c) bad sama

7) EITT af eftirfarandi efnum er almennt ad finna i haerri styrk i grunnvatni en i yfirbordsvatni:
a) Ammoniak

b) Fost efni

c¢) Uppleyst kofnunarefni

d) Uppleyst lifreen efni

8) Hvada liffraedilega orsok getur leitt til pess ad surefnisstyrkur i vatni i HEKKAR?

Veldu eins moérg svor og pu telur ad séu rétt:

a) Baeta vid uppleystu lifreenu efni

b) Ad auka lifmassa plantna i vatninu

c) Ondun vatnalifvera

c) Ljostillifun vatnaplantna

d) Hrun a plontu svifum

9) Hvada orsakir geta leitt til pess ad magns uppleysts surefnis i vatni aukist?

Veldu eins moérg svor og pu telur ad séu rétt:

a) Ad leekka hitastig vatnsins

b) Auka vind- og bylgju adgerdir

c) Ad auka haed

d) Auka grugg (fast efni) i upplausninni (vatninu)
e) Haekka ljosastig

10) Hver er liffreedilega surefnisporfin af vatni?

a) Magn uppleysts surefnis sem fiskurinn parfnast i vatninu

b) Magn uppleysts surefnis sem parf til ad brjota nidur lifraenan drgang i vatni

c) Magn uppleyst surefnis sem allar lifandi vatnalifverur purfa til 6ndunar

d) Magn uppleysts surefnis sem framleitt er af vatnsplontum vid ljdstillifun

e) Magn uppleysts surefnis sem notad er a néttunni med 6ndun allra vatnaplantna og dyra

11) Hvad af eftirfarandi efnum pegar pau eru sett i vatn geta aukid liffreedilegu surefnisporfina?
Veldu eins moérg svor og pu telur ad séu rétt:

a) Fiskfodur sem hefur ekki verid étid

b) Svifryk
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c) Krapi
d) Nitrat
e) skélp

12) Hver af eftirfarandi hryggleysingjum i ferskvatni eru visbending um hreint 6mengad vatn med
litilli liffreedilegri surefnisporf?

Veldu pa tvo sem gefa til kynna haesta stig hreinleika vatns og leegstu liffraedulegu vatnsporfina.
a) Raekjur (Gammarus sp)

b) Vatnalus (Assellus sp)

c) Mayfly nymph (Ephemeroptera sp)

d) Blédormur (Chironimid sp)

e) flatormur (Platyhelminthes sp)

f) Stonefly nymph (Plecoptera sp)

g) Caddis lirfur (Trichoptera sp)

13) Hver af eftirfarandi hryggleysingjum i ferskvatnsam gefur visbendingar um lifraant mengad
ferskvatn med mikilli liffreedilegri surefnisporf?

a) Rakjur (Gammarus sp)

b) Vatnalus (Assellus sp)

c) Mayfly nymph (Ephemeroptera sp)

d) Blédormur (Chironimid sp)

e) flatormur (Platyhelminthes sp)

f) Stonefly nymph (Plecoptera sp)

g) Caddis lirfur (Trichoptera sp)

14) Hver af eftirtoldum getur nad i kofnunarefni Ur andrdmsloftinu med adstod bakteria til ad
framleida nitrat eda ammodnium (NH4+)

Veldu eins moérg svor og pu telur ad séu rétt.

a) Granporungar

b) Belgjurtir

c) bari

d) Blagraenir porungar

e) Pléntu- og dyrssvif (Zooplankton)

15) Hvada af eftirfarandi kéfnunarefnissambondum eru eitrud
Veldu eins moérg svor og pu telur ad séu rétt.

a) Ammoniak (NH3)

b) Prétein

c)Nitrat (NO3)

d) Nitrit (NO2)

16) Hvert af eftirfarandi kofnunarefnissambéndum er eitradast?
Veldu svarid sem pu telur vera rétt.

a) Ammoniak (NH3)

b) Prétein

c) Nitrat (NO3)

d) Nitrit (NO2)

17) Hvert af eftirfarandi kofnunarefnissambéndum er minnst eitrad?
Veldu svarid sem pu telur vera rétt.

a) Ammoniak (NH3)

b) bvagefni
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c) Nitrat (NO3)
d) Nitrit (NO2)

18) Hvada efnasambdnd eda efnasamband er ammoniak umbreytt i vid lofthad skilyrdi?
Veldu eins moérg svor og pu telur ad séu rétt.

a) Proétein

b) Nitrit (NO2)

c) bvagefni

d) Nitrat (NO3)

e) Saltpéturssyra

19) Hvert af eftirfarandi kofnunarefnissambéndum skiljast Ut med fiski?
Veldu eins moérg svor og pu telur ad séu rétt.

a) Nitrat (NO3)

b) Nitrit (NO2)

c) bvag

d) Ammoniak

e) Saltpéturssyra

20) Hvad er selta?

Veldu nakvaemustu skilgreininguna

a) Styrkur natriumklorids i vatninu

b) Maeling a péttleika vatnsins

c) Styrkur allra salta sem eru uppleyst i vatninu
d) Styrkur mengunarefna i vatninu

e) Syrustig vatnsins

21) Hvert er seltustig sjavar i Nordur-Atlantshafi?
Veldu styrk i pusundum hlutum (ppt)

a) 0,5 ppt

b) 15 ppt

c) 25 ppt

d) 35 ppt

e) 45 ppt

f) 60 ppt

22) Veldu seltuna med haesta péttleikann?
a) 0.5 ppt

b) 15 ppt

c) 25 ppt

d) 35 ppt

e) 45 ppt

f) 60 ppt

23) Hver af eftirfarandi adferdum er haegt ad nota til ad maela seltu?
Veldu eins moérg svor og pu telur ad séu rétt.

a) Maela vatnspéttleika

b) Smakka og finna seltuna

c) Titrun a rannsoéknarstofu

d) Siun

e) Mzela rafleidni

f) Notkun & ljésbrotsmeeli

24) Hver er ndkveemasta adferdin til ad maela seltu?
Veldu ndkveemustu adferdina.
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a) Meela vatnspéttleika

b) Smakka og finna seltuna
c) Titrun a rannsoknarstofu
d) Siun

e) Mzela rafleidni

f) Notkun & ljésbrotsmeeli

25) Hvad er verid ad maela pegar vid malum pH-gildi?
Veldu eins moérg svor og pu telur vera rétt.

a) Syrustigid a vatninu

b) Hve hreint vatnid er

c) Hve vatnid er basiskt (alkaliskt)

d) Styrkur vetnisjona i vatninu

e) Seltustigi vatnsins

26) Hvert af eftirfarandi gildum er pH hlutlaust, (hvorki surt né basiskt).
Veldu hlutlaust pH gildi

a)o

b) 3

c)7

d) 10

e) 14

27) Hvert af eftirfarandi pH gildum er mest basiskt?
a)1l

b) 3

b) 7

c) 10

d) 14

28) Hvad af eftirfarandi gildum er surast?
a)1l

b) 3

c)7

d) 10

e) 14

29) Hver er munurinn a pH 6 og ph 5?

Veldu rétta svarid.

a) pH 5 er tvofalt surara en pH 6

b) pH 5 er hundrad sinnum eins basiskt og pH af
c) pH 5 er tifalt basiskara en pH 6

d) pH 5 er hundrad sinnum surara en pH 6

e) pH 5 er 10 sinnum suUrara en pH 6

30) Hver af eftirtéldum pattum getur studlad ad surnun a vatni?
Veldu eins moérg svor og pu telur vera rétt.

a) Lauf fra bléndudum laufskdégum

b) HOrd berglog

c) Vatn rennur frd mésvaedum Ut i tjarnir/sjo

d) Kalksteins berglog

e) Losun lofttegunda fra virkjunum sem brenna jardefnaeldsneyti
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f) Ljostillifun plantna i vatni/sjo
g) Lauf fra barrtrjam
h) Koltvisyringurinn sem losnar vid 6ndun plontu- og dyralifs

31) Hver af eftirtéldum pattum getur unnid gegn og dregid Ur sirnun & vatni?
Veldu eins moérg svor og pu telur vera rétt.

a) Lauf fra bléndudum laufskdégum

b) HOrd berglog

c) Vatn rennur frd mésvaedum Ut i tjarnir/sjo

d) Kalksteins berglog

e) Losun lofttegunda fra virkjunum sem brenna jardefnaeldsneyti

f) Ljostillifun plantna i vatni/sjo

g) Lauf fra barrtrjam

h) Koltvisyringurinn sem losnar vid 6ndun plontu- og dyralifs

32) Hvernig meaelum vid vatnshoérku?

Veldu svarid sem pu telur vera pad nakveemasta og besta

a) Heildarstyrkur efna

b) Styrkur kalsiumkarbdnats

c) Styrkur kalsium- og magnesiumjéna

d) Alkalini (basa) vatnsins

e) Styrkur magnesiums og kalsiumsalta af karbdnati, sulfati og kloridi
f) Syrustigi vatnsins

33) Hvernig er alkalini (basi) almennt skilgreindur?

Veldu allar skilgreiningar hér ad nedan sem pu telur vera réttar.
a) Syrustigi vatnsins

b) Getu vatnsins til ad standast breytingar a syrustigi

c) Horku vatns

d) Styrkur karbdnats, bikarbonats- og hydroxidjéna

e) Styrkur sulfat- og kloridjéna

34) Hvad af eftirfarandi bergtegundum ef paer eru til stadar i vatni/sjé geta aukid alkalinity (basa)
vatnsins?

Veldu eins moérg svor og pu telur vera rétt.

a) Kalksteinn

b) Granit

c) Krit

e) Basalt

f) Sandsteinn (sjavar uppruni)

g) Sandsteinn (eydimerkur uppruni)

35) Hver er munurinn & varanlegri hérku og timabundinni hérku?

Veldu eins moérg svor og pu telur vera rétt.

a) Haegt er ad fjarlaegja timabundna horku med sjédandi vatni eda med pvi ad baeta vid kalki

b) Haegt er ad fjarleegja timabundna horku med pvi ad baeta vid suru efni

c) Timabundin harka er vegna naerveru bikarbdnats sem leysist upp i vatni, adallega magnesium og
kalsiumkarbonati

d) Varanleg harka stafar af sulfétum og kloridum af magnesium og kalsium

e) Haegt er ad fjarleegja varanlega hérku med pvi ad sjoda vatnid

36) Hver er munurinn a heildarmagni uppleystra fastra efna i vatni og hérku vatns?
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Veldu eins moérg svor og pu telur vera rétt.

a) Heildarmagn uppleystra efna i vatni er meelikvardi a uppleyst lifraen efni

b) Heildarmagn uppleystra efna i vatni er maelikvardi 8 samanlagt innihald allra dlifreenna og
lifreenna efna, hvort sem er 8 sameinda-, jénudu eda kornudu formi

c) Harka er maelikvardi a styrk kalsiums og magnesiumkarbdnata og bikarbdnata

d) Heildarmagn uppleystra efna innihalda dlifraen og lifraen efni sem ekki er haegt ad sia it med
siupappir

e) Harka er maelikvardi a styrk kalsiums og magnesiumsalta og hefur ekki ahrif a styrk uppleystra
lifreenna efna

A feedback question was given to the first cohort of students that finished the course,
although not all student returned the feedback form, four out of 10 provided feedback. The
guestions asked in the questionnaire are shown in the table below. Further content related
guestions will be added to future feedback surveys and students to get a more detailed
feedback to improve future learning materials and content.

Appendix: Feedback questionnaire and initial results

4 0 Active

Responses Average Score Status

1. Hvernig fannst pér heildarskipulag namsins? (5 points)

@ Misg gort 2
@ Gou 2
@ Hvorki gott né skemt 0
@ Stemt 0
@ Midg stemt 0

2. Hvernig fannst pér namsadstadan? (5 points)
@ Midg 958
® 6
@ Hvorki g63 né siem 2
@ Stem

@ Mog sem

o

o

3. Hvernig fannst pér umgjord kennslunnar? (5 points)

@ Mg 998 -
@ 6B 2
.Hvomgéané:uem 0
@ Stem 0
@ Mog siem 0
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.. Hvernig fannst pér innihald namskeidsins i heild? (5 points)

@ Misg gott 1
@ Got 3
@ Hvorki gott ne slemt 0
@ Stemt 0
@ Mg seme 0

. Hversu liklegt er ad pua haldir afram i frekara nami? (5 points)

@ Midg likiegt 0
@ Lideqe 1
@ Hvorki liklegt né Giiklegt 2
@ Otikegt 1
@ Miog olikiegt 0

.. Hversu liklegt er ad pu haldir munir mzla med pessu nami vid adra? (5 points)

@ Midg likiegt 2
@ Likiegt 2
@ Hvorki lilegt né dlikiegt 0
@ Oiklegt 0
@ Miog dlikiegt 0

'. Hvernig fannst pér afanginn Liffeerafradi fiska skipulagdur? (5 points)

@ Midg el 1
® 3
@ Hvorki vel né lla 0
® = 0
& Misgila 0
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8. Hvernig fannst pér pekking kennara i Liffeerafreedi fiska a namsefninu? (5 points)

@ Miog god :
@ God 2
@ Hvorki g63 né skem 0
@ Stem 0
& Miog sizm 0

9. Hvernig fannst pér hafni kennara i Lifferafraedi fiska til ad midla namsefninu? (5 poi

@ Mg 955 2
@ God 2
@ Hvorki g6 né skem 0
@ siem 0
@ Mg stem 0

10. Hversu sanngjarnt fannst pér namsmatio i Lifferafredi fiska (prof, verkefni,
vidveruskylda)? (5 points)

@ Miog sanngjamt 1
@ Sanngjamt 3
(-4 Hvorki sanngjamt n2 0sanngj.. 0
@ Osanngjamt 0
@ Midg osanngjarnt 0

11. Er eitthvad sem pu vilt koma a framfzri varéandi kennslu i Lifferafreedi fiska?

Latest Responses
2 “Petta namsfyrirkomulag hentadi mer mjég vel”
Responses “Kaerar pakkir fyrir mig®
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12. Hvernig fannst pér afanginn Vatns- og umhverfisfreedi skipulagdur? (5 points)

@ Midg el

@ e

@ Huorki vel né ila
® =

® Miagila

1

3

0
0

0

13. Hvernig fannst pér pekking kennara i Vatns- og umhverfisfreedi a namsefninu? (5 points)

@ Midg god

@ God

@ Hvorki god né skem
@ S=m

@ Mg stem

2
2
0
0
0

14. Hvernig fannst pér hafni kennara i Vatns- og umhverfisfraedi til a0 midla namsefninu?

(5 points)
@ Midg 998
@ God
@ Hvorki god né skem
@ St=m

@ Miog stem

15. Hversu sanngjarnt fannst pér namsmatid i Vatns- og umhverfisfreedi (prof, verkefni,
vidveruskylda)? (5 points)

@ Miog sanngjamt

@ Ssanngjamt

@ Hvorki sanngjamt n2 osanng;..
@ Osanngjamt

@ Midg ésamgar

1

3
0
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16. Er eitthvad sem pu vilt koma a framfari vardandi kennslu i Vatns- og umhverfisfreedi?

Latest Responses
2 "Mj6g ahugavert namsefni”
Responses “Keerar pakkir fyrir mig”

17. Hvernig fannst pér afanginn Sjukdomsvarnir og velferd eldisfiska skipulagdur? (5 points)

@ Midg vel 1
9 3
@ Hvorki vel né iila o
@ s 0
@ Miogila 0

18. Hvernig fannst pér pekking kennara i Sjukdomsvarnir og velferd eldisfiska a namsefninu?
(5 points)

@ Micg 953 N
. God 2
@ Hvorki o5 né skem 0
@ Stem 0
@ Mjog siaem 0

19. Hvernig fannst pér hafni kennara i Sjukdomsvarnir og velferd eldisfiska til ad midla
namsefninu? (5 points)

& Midg 956 2
@ G 2
@ Hvorki god né skem 0
@ Siem 0
@ Miog slem 0
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20. Hversu sanngjarnt fannst pér namsmatio i Sjukdomsvarnir og velferd eldisfiska (prof,

verkefni, vidveruskylda)? (5 points)

@ Miog sanngjamt

@ Sanngjamt

@ Hvorki sanngjamt né osanng;..
@ Osanngjamt

@ Micg ésanngjamt

2

2

0

0

0

21. Er eitthvad sem pu vilt koma a framfari vardandi kennslu i Sjikdomsvarnir og velferd

eldisfiska?

Responses

Latest Responses
“Kerar bakkir fyrir mig”

22. Hvernig fannst pér afanginn Fodur og fodrun fiska skipulagdur? (5 points)

@ Mg el

& ‘e

@ Hvorki vel né iz
[ L

@ Misgila

1

3

0

0

0

23. Hvernig fannst pér pekking kennara i Fodur og fodrun fiska a namsefninu? (5 points)

@ Miog 955

@ God

@ Hvorki god né skem
@ si=m

@ Mg sem

2
2

0

o O
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24. Hvernig fannst pér hafni kennara i Fodur og fédrun fiska til a6 midla namsefninu?
(5 points)

& Mg goo 2
@ God 2
@ Hvorki 963 né skem o
@ St=m 0
@ Midg slem 0

25. Hversu sanngjarnt fannst pér namsmatid i Fodur og fadrun fiska (prof, verkefni,
vidveruskylda)? (5 points)

@ Mjsg sanngjamt 1
@ Sanngjamt 3
@ Hvorki sanngjamt né osanngj.. 0
@ Osanngjamt 0
@ Midg Osanngjam: 0

26. Er eitthvad sem pu vilt koma a framfari vardandi kennslu i Fodur og fodrun fiska?

‘] Latest Responses

Responses “Keerar pakkir fyrir mig™

27. Hvernig fannst pér afanginn HACCP skipulagdur? (5 points)

@& Mg vel 1
@ = 3
@ Hvorki vel né iz o
& 0
@ Mogil 0
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28. Hvernig fannst pér pekking kennara i HACCP a namsefninu? (5 points)
@ Midg 998 2

@ God 2
@ Hvorki g5 né skem 0
@ S=m 0
@ Miog skem 0

29. Hvernig fannst pér hafni kennara i HACCP til ad midla namsefninu? (5 points)

@ Mg 950 2
® God 2
@ Hvorki god né skem 0
@ Sem 0
@ Midg siem 0

30. Hversu sanngjarnt fannst pér namsmatio i HACCP (prof, verkefni, vidveruskylda)?
(5 points)

@ Miog sanngjamt 1
@ Sanngjamt 3
@ Hvorki sanngjame né Gsanngj 0
@ Osanngjamt 0
@ Midg osanngjamt 0

31. Er eitthvad sem pu vilt koma a framfari vardandi kennslu i HACCP?

1 Latest Responses

Responses Keerar pakkir fyrir mig
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32. Hvernig fannst pér afanginn Oryggi @ vinnustad skipulagdur? (5 points)

@ Mog el 2
® 2
@ Hvorki vel né ia 0
& = 0
& Misgila 0

33. Hvernig fannst pér pekking kennara i Oryggi a vinnustad a namsefninu? (5 points)

@ Misg 953 2
@ oo 2
@ Hvorki 963 né slem 0
@ si=m 0
@ Miog siem 0

34. Hvernig fannst pér hafni kennara i Oryggi @ vinnustad til ad midla namsefninu?
(5 points)

@ Midg o6 2
@ God 2
.Hvod:igébnéshm 0
@ s=m 0
@ Mg sleem Z

35. Hversu sanngjarnt fannst pér namsmatid i Oryggi @ vinnustad (prof, verkefni,
vidveruskylda)? (5 points)

@ Midg sanngjamt 1
@ Sanngjamt 3
@ Hvorki sanngjamt né osanngj.. 0
@ Osanngjamt 0
@ Midg Gsanngjamt 0
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36. Er eitthvad sem pu vilt koma a framfari vardandi kennslu i Oryggi d vinnustad?

1 Latest Responses

Res e Kaerar pakkir fyrir mig

37. Hvernig fannst pér afanginn Uppsetning og vidhald skipulagdur? (5 points)

@ Misg vel 2
@ 2
@ Hvorki vel né lla 0
@ 0
@ Miogilla 0

38. Hvernig fannst pér pekking kennara i Uppsetning og vidhald a namsefninu? (5 points)

@ Miog god !
@ oo 3
@ Hvorki g3 né stem 0
@ Si=m 0
@ Miog skem 0

39. Hvernig fannst pér hafni kennara i Uppsetning og vidhald til ad midla namsefninu?
(5 points)

@ Miog god -
@ God 2
@ Hvorki géd né skem 0
.9&"\ 0
@ Midg siem 0
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40. Hversu sanngjarnt fannst pér namsmatio i Uppsetning og vidhald (prof, verkefni,
vidveruskylda)? (5 points)

@ Mg sanngjamt 0
@ Sanngamt 4
@ Hvorki sanngjamt né Gsanngj.. 0
@ Osanngjamt 0
@ Midg osanngjamt 0

41. Er eitthvad sem pu vilt koma a framfari vardandi kennslu iUppsetning og vidhald?

1 Latest Responses

Responses Keerar bakkir fyrir mig

42, Hvernig fannst pér afanginn Haf- og vedurfreedi skipulagdur? (5 points)

@ Mg 2
@ 2
@ Hvorkivel né illa 0
@ I 0
@ Migila 0

43. Hvernig fannst pér pekking kennara i Haf- og vedurfreedi a namsefninu? (5 points)

@ Miog god 2
® G 2
@ Hvorki g8 né skem 0
@ Stem 0
@ Miog siem 0
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44, Hvernig fannst pér hafni kennara i Haf- og vedurfreedi til a0 midla namsefninu? (5 points)

@ Mg g8 2
® G55 2
@ Hvorki g6d né siem 0
@ Sem 0
@ Mg siem 0

45. Hversu sanngjarnt fannst pér namsmatio i Haf- og vedurfreedi (prof, verkefni,
vidveruskylda)? (5 points)

@ Miég sanngjamt 1
@ Sanngamt 3
@ Hvorki sanngjamt né Gsanngj- 0
@ Osanngjamt 0
@ Misg osanngjamt 0

46. Er eitthvad sem pu vilt koma a framfari vardandi kennslu i Haf- og vedurfredi?

1 Latest Responses

Responses “Keerar pakkir fyrir mig”
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