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Kivalliq Science Educators' Community 
Science Culture Camp 2012 
Goals and Outcomes 
 
 

What:  Kivalliq Science Culture Camp  
Theme: Rocks and Minerals 
When: September 5-10. 2012 
Where: Baker Lake (Blueberry Hill and Jonah Amitnnaq School) 
Who: 32 student participants from across Kivalliq, Kivalliq teachers and Baker 

Lake elders and community members 
Why: The Kivalliq Science Culture Camp has been organized to meet the 

following objectives: 
• To reinforce, in participants, traditional knowledge and skills such as 

those outlined within documents such as  Inuuuqatigiit – A Curriculum 
From the Inuit Perspective; and to incorporate the common essential 
learnings of Inuit Qaujimajatuqangit  in all aspects of the camp. 

• To foster a greater respect and understanding of the cultural worlds 
that exist for the people within Nunavut through implementing the 
ideas outlined within the Bathurst Mandate 

• To introduce formal scientific methods and learning to participants in 
an outdoor setting; to learn on and from the land. 

 
Hard Rock Camp is the name of the 2009 Kivalliq Regional Science Culture Camp.  
This is significant because the knowledge of rocks and minerals makes up a large 
component of the Camp’s program. It is extremely important for the youth of today to 
understand how the environment relates to geological issues in a Nunavut context. 
Elders, teachers, and students will have the opportunity to share their skills and 
knowledge with each other. 
 
The skills and knowledge around which this Camp has been organized includes: 
 

 Rocks and Minerals 
 Caribou Caching 
 Inukshuk Building; 
 GPS Navigation 
 Basic First Aid 
 Camp Cooking and Maintenance 
 Traditional Stories and Games 

 
Specifically, participants who successfully complete this camp will receive two high 
school credits, one in Outdoor Experiences 1 and one in Refining Rocks and Minerals.  
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Module WLD1030: Outdoor Experience 1 
 
Level:  Introductory 
 
Theme:  Social and Cultural Perspectives 
 
Module Description: Students demonstrate the basic skills required for responsible 

participation in a range of outdoor activities. 
 
Module Learner  The student will: 
Expectations: • demonstrate knowledge and skills necessary for responsible 

 outdoor experiences 
 • conduct safe outdoor activities that have minimal environmental 

 impact 
 • demonstrate basic competencies. 
 
Module Parameters:   
Access to an outdoor wilderness and gear for outdoor expeditions. Instructor training 
(current certification) in Standard Level First Aid is required; instructor training in First 
Aid in the Wilderness is recommended. Teachers may find it desirable to access the 
services of a qualified Outdoor Guide in delivering components of this module. 
 
 
Module ENM2070:  Refining Rocks and Minerals 
 
Level:    Introductory 
 
Theme:   Technology and Application 
 
Prerequisite: None 
 
Course/Module Parameters: This course: 

• encompasses the study of geology in a Nunavut context 
• provides students with a general understanding of their 

environment   relating to geological issues 
• integrates lab and field research techniques as well as scientific 

reporting skills 
• explores and contrasts local traditional knowledge and skills and 

scientific knowledge 
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Science Culture  Camp Schedule 
 
Wednesday, Sept 5 Arrive Baker Lake 
    2:30 - Chesterfield Inlet, Arviat, Whale Cove 
    20:40 – Rankin Inlet, Coral Harbour, Repulse Bay 
    Set up tents and unpack 

Supper  
Rules/Boundaries 
Rock Group Games and Free Time (11:00 Curfew) 

 
Thursday, Sept. 6  7:00 Wake-up--Breakfast 
    Group Session/Elders Talk 

Session 1: Rock & Minerals/GPS/First Aid Instruction 
Lunch  
Session 2: Rock & Minerals/GPS/First Aid Instruction 
Break 
Session 3: Rock & Minerals/GPS/First Aid Instruction 
Supper & Bannock Bake-Off Challenge 
Group Games/Elders Stories  (11:00 Curfew) 
 

Friday, Sept. 7  7:00 Wake-up--Breakfast 
    Group Session/Elders Talk 

Session 4: Rock & Minerals/GPS/First Aid Instruction 
Lunch  
Session 5: Rock & Minerals/GPS/First Aid Instruction 
Break 
Session 6: Rock & Minerals/GPS/First Aid Instruction 
Supper & Chili Cook-Off-Challenge 
Group Games/Elders Stories (11:00 Curfew) 
 
 

Instruction Session Schedule for Thursday and Friday 
 

Date Session  Igneous Metamorphic Sedimentary 
 

Thursday, 
September 

6 

 
#1     9:30-11:30 

 
#2   13:00-15:00 

 
#3   15:30-17:30 

 
Rocks & Minerals 

 
First Aid 

 
GPS 

 
GPS 

 
Rocks & Minerals 

 
First Aid 

 
First Aid 

 
GPS 

 
Rocks & Minerals 

 
 

Friday, 
September 

7 

 
#4     9:30-11:30 

 
#5   13:00-15:00 

 
#6   15:30-17:30 
 

 
First Aid 

 
GPS 

 
Rocks & Minerals 

 

 
Rocks & Minerals 

 
First Aid 

 
GPS 

 

 
GPS 

 
Rocks & Minerals 

 
First Aid 
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Saturday, Sept 8  (7:00 Wake-up) 
    Breakfast 
    8:00 am Tour of Meadow Bank Mine and Exploration Camp. 
    21:00 Return from Meadow Bank Mine 
      

(11:00 Curfew) 
 
Sunday, Sept 9  (7:00 Wake-up) 
    Breakfast 
    Elders’ Walk--Inukshuk Construction 
    GPS Mineral Identification Challenge  

Lunch 
    Break Camp—Move to School 
    Chocolate Chip Cookie Mining 
    Supper 
    Sports/Free Time/Assignment Completion/Showers 
    Teacher marks exchange 
    KSEC Meeting 

 Monday, Sept 10  Depart Baker Lake 
    (5:00  Wake-up) Clean up classrooms 
    Breakfast 
    07:00 Rankin Inlet, Coral Harbour, and Repulse Bay  

14:00 Chesterfield Inlet, Whale Cove, & Arviat 
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Kivalliq Science Educators' Community 
Participant Behavior Guidelines for Science-Culture Camp 

 
 

The Kivalliq Science Educators' Community (KSEC are planning to hold a Science-
Culture Camp for secondary school students (Grades 10-12).  The Camp will be held in 
Baker Lake from September 5-10, 2012.   The camp will involve a land component and 
a classroom component and will focus on rocks and minerals and students participating 
in the camp will be eligible for two school CTS credits.   
 
Student's Roles and Responsibilities During the Camp 
It is the responsibility of all student participants in the Kivalliq Science Camp to abide by 
the following guidelines: 
 
During the camp in Baker Lake 
 

1. To behave at all times within the rules set out by the course instructors and elders 
2. To abstain from the use or possession of drugs or alcohol during the camp. 
3. To abstain from sexual involvement/ dating relationships with other Kivalliq 

Science Camp participants or community members. 
4. To remain in Baker Lake with the camp at all times accompanied by a course 

instructor 
6. To take part in all phases of the program. To act positively with all members of the 

camp and to participate to the fullest extent possible. 
7.  To fulfill all projects, assignments and activities within the camp. 
8. To attend each and every camp activity unless illness occurs. Any absences must 

be explained and lost time will be made up in future dates. 
9. To be punctual for activities in the morning, after breaks, and after lunch periods. 
10. To attend evening activities, if required by the instructor(s). 
11. To respect all fellow participants and instructors. 
 

I have read the behavioral guidelines and agree to abide by them for the duration of the 
camp in Baker Lake.  I also understand that failure to follow these guidelines could 
result in my expulsion from the program, loss of school credit and/or if applicable, 
transportation back home at my expense. 
 
Remember that you have signed this document and agreed to follow it for the duration 
of the camp. 
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Camp Rules and Boundaries 
 
Safety and respect are the two guiding principles from which the following rules are 
developed. It is the responsibility of all student participants in the Kivalliq Science 
Culture Camp to abide by these rules and boundaries. 
 

 General Camp 
 Keep camp clean, pick up all garbage. 
 Do your chores, contribute to your group, your tent, and your camp. 
 Do not go for walks alone, always travel with at least one buddy.  Always stay 

alert and watch for wild animals. 
 Let your group leader know if you are going for a walk, away from camp. 
 No ipods, walkmen, etc. allowed in camp.  Singing is encouraged. 
 All participants must be in their own tents by 10:30 each evening.  Lights out at 

11:00. 
 

 Tents 
 Keep your sleeping area neat and organized. 
 Do not refuel stoves or lanterns inside the tent, spilled naphtha may cause your 

tent to burn down. 
 No boys allowed in the girls tent or girls allowed in the boys tent. 

 

 Toilets and Showers 
 Respect others privacy in the toilet and washroom areas. 

 

 Smoking 
 Smoking is only allowed in the designated area and by students who have a 

permission slip from their parents. 
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Camp Boundries 
 

 
 

Baker Lake 

Camp Boundry 
 
Smoking Area 
 
Parking lot 

Meadowbank 
Mine Tour 
Pick-up and 
Drop-off 

Thelon River 

Thule 
 Site 

Airport 

Blueberry Hill 

KSEC 
Camp 
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 Community Participants 
Rankin Inlet 
Jordan Simms 
Reuben Aliyak 
Senna Oolooyuk 
Tapisa Tattuinee 
Braden Nakoolak 
 
 
Repulse Bay 
Jenni  Chicharella 
Anita Kopak 
Tracy Maliki 
Lucy Siusangnark 
Casey Akumalik 
 
Coral Harbour 
Adam Uppal 
Lorraine Ningeocheak 
Kathy Ottokie 
Lenny Emiktowt 
Mark Judai 
 
Arviat 
Conor Fudge  
Joe Curly  
Joshua Alagalak  
Corrine Tugak 
Amanda Ussak  
 

Chesterfield Inlet 
Glen Brocklebank 
Veron Tuktujuk 
Vanessa Mimialik 
Nuvak Ippiak 
Solomon Ford  
 
Whale Cove 
Alex Makin 
Ethan Kendrew 
Vanessa Sheetoga 
Blandine Qiyuk 
Simon Jr. Enuapik 
 
Baker Lake 
Jenthith Peart 
Jim Kreuger 
Tina Kayuryuk 
Magdelene Upatiku 
Kaitlyn Niego 
Roseanne Kalluk 
Judy Mannik 
Lars Qaqqaq 
Glen Ullyot 
Tyler Pudnak 
 
Mining Matters 
Barbara Parker 
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Tent Groups 

 
Rock Groups 
 
Igneous Metamorphic Sedimentary 
Jennith Peart – Baker Lake 
Conor Fudge - Arviat 
Adam Uppal – Coral Harbour 

Glen Brocklebank – Chesterfield 
Jenni Chicarelle – Repulse Bay 
Jordan Simms – Rankin Inlet 

Jim Kreuger – Baker Lake 
Barbara Parker – Mining Matters 
Alex Makin – Whale Cove 

Lars Qaqqaq  – Baker Lake 
Kaitlyn Niego – Baker Lake 
Magdelene Upatiku – Baker Lake 
Simon Jr. Enuapik – Whale Cove 
Anita Kopak – Repulse Bay 
Joshua Alagalak – Arviat 
Amanda Ussak – Arviat 
Veron Tuktujuk – Chesterfield 
Braden Nakoolak – Rankin Inlet 
Lorraine Ningeocheak – Coral Harbour 
Mark Judai – Coral Harbour 

Glen Ullyot – Baker Lake 
Tina Kayuryuk – Baker Lake 
Blandine Qiyuk – Whale Cove 
Casey Akumalik – Repulse Bay 
Tracy Maliki –Repulse Bay 
Joe Curley – Arviat 
Vanessa Mimialik – Chesterfield 
Nuvak Ippiak – Chesterfield 
Reuben Aliyak – Rankin Inlet 
Tapisa Tattuinee – Rankin Inlet 
Kathy Ottokie – Coral Harbour 

Tyler Pudnak – Baker Lake 
Judy Mannik – Baker Lake 
Roseanne Kalluk – Baker Lake 
Ethan Kendrew – Whale Cove 
Vanessa Sheetoga – Whale Cove 
Lucy Siusangnark – Repulse Bay 
Corrine Tugak - Arviat 
Solomon Ford – Chesterfield 
Senna Oolooyuk – Rankin Inlet 
Lenny Emiktowt – Coral Harbour 

  
Tent #1 – Girls - Amethyst 

 
Tent #2 Girls – Feldspar 

Jennith Peart – Baker Lake 
Barbara Parker – Mining Matters 

Jenni Chicarella – Repulse Bay 

Magdelene Upatiku – Baker Lake 
Tina Kayuryuk – Baker Lake 
Rosanne Kalluk – Baker Lake 
Tapisa Tattuinee – Rankin Inlet 
Senna Oolooyuk – Rankin Inlet 
Vanessa Mimialik – Chesterfield Inlet 
Veron Tuktujuk – Chesterfield Inlet 
Kathy Ottokie – Coral Harbour 
Lorraine Ningeocheak – Coral Harbour 

Kaitlyn Niego – Baker Lake 
Judy Mannik – Baker Lake 
Lucy Siusangnark – Repulse Bay 
Tracy Maliki – Repulse Bay 
Anita Kopak – Repulse Bay 
Corrine Tugak – Arviat  
Amanda Ussak – Arviat 
Blandine Qiyuk – Whale Cove 
Vanessa Sheetoga – Whale Cove 

 
Tent #3 – Halite 

 
Tent #4 - Obsidian 

Jim Kreuger – Baker Lake 
Jordan Simms – Rankin Inlet 
Adam Uppal – Coral Harbour 

Glen Brocklebank – Chesterfield Inlet 
Conor Fudge - Arviat 
Alex Makin – Whale Cove 

Glen Ullyot – Baker Lake 
Lars Qaqqaq – Baker Lake 
Reuben Aliyak – Rankin Inlet 
Braden Nakoolak – Rankin Inlet 
Mark Judai – Coral Harbour 
Lenny Emiktowt – Coral Harbour 
Casey Akumalik – Repulse Bay 
 

Tyler Pudnak – Baker Lake 
Nuvak Ippiak – Chesterfield Inlet 
Solomon Ford – Chesterfield Inlet 
Joshua Alagalak – Arviat 
Joe Curly – Arviat 
Ethan Kendrew – Whale Cove 
Simon Jr. Enuapik – Whale Cove 
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 Background Readings and Student Activities 
 
Inuit Qaujimajatuqangit Principles 
 
Inuit Qaujimajatuqangit or IQ refers to the collective wisdom, knowledge and attitudes rooted 
in Inuit culture.  The Department of Culture, Language, Elders, and Youth has identified eight 
Common Essential Learnings or Core Values that make up Inuit Qaujimajatuqangit. These 
foundational Inuit Qaujimajatuqangit beliefs or core values have been integrated into the 
development and delivery of this camp. They include: 
 
 

1. Inuuqatigiitsiarniq- the concept of respecting others, relationships, and caring for 
people. 

2. Tunnganarniq- the practice of fostering good spirit by being open, welcoming, and 
inclusive 

3. Piliriqatigiingniq- the concept of developing a collaborative relationships and working 
together for a common purpose 

4. Avatimik kamattiarniq- the concept of environmental stewardship stresses the key 
relationship Inuit have with their environment and with the world in which they live. 

5. Pilimmaksarniq- the concept of skills and knowledge acquisition and capacity building 
is central to thc success of Inuit in a challenging environment 

6. Qanuqtnurungnarniq- the concept of being resourceful to seek solution 
7. Aajiqatigiingniq- the concept of consensus decision-making relies on strong 

communication skills and a strong belief in shared goals 
8. Pijitsirarniq- the concept of serving others or the collective 

 
 



Science Culture Camp 2012 

 11 

Inuit Qaujimajatuqangit Principles 
Student Assignment 

 
What does IQ stand for? ________________________________________ 
 
How many IQ principles are there?  ___________ 
 
Which Government Department Identified the IQ Principles with the help of 
Elders?_______________________________________________________ 
 
Identify a component (activity, expectation, practice, etc.) of the camp that exemplifies or 

reinforces each of the following IQ Principles. 

 
1. Inuuqatigiitsiarniq- the concept of respecting others, relationships, and caring for 

people. 
 

 
 

 
 

 
 
2. Tunnganarniq- the practice of fostering good spirit by being open, welcoming, and 

inclusive. 
 

 
 

 
 

 
 
3. Piliriqatigiingniq- the concept of developing a collaborative relationships and working 

together for a common purpose. 
 

 
 

 
 

 
 
4. Avatimik kamattiarniq- the concept of environmental stewardship stresses the key 

relationship Inuit have with their environment and with the world in which they live. 
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5. Pilimmaksarniq- the concept of skills and knowledge acquisition and capacity building 

is central to thc success of Inuit in a challenging environment. 
 

 
 

 
 

 
 
6. Qanuqtnurungnarniq- the concept of being resourceful to seek solutions. 
 

 
 

 
 

 
 
7. Aajiqatigiingniq- the concept of consensus decision-making relies on strong 

communication skills and a strong belief in shared goals. 
 

 
 

 
 

 
 
8. Pijitsirarniq- the concept of serving others or the collective. 
 

 
 

 
 

 

  

 Inuit Qaujimajatuqangit and Traditional use of Rocks 
 
“Inuit enjoy being on the land and are brought up to respect the land and be aware of 
distinctive landmarks. Elders say it is important for young people to be on the land and to 
learn to read the land. They are concerned about possible tragedies that could happen 
because of a lack of survival skills.” 
 
Observation, critical understanding of one’s surrounding and the ability to use the land’s 
resources, are key to one’s survival and well-being. 
 
Respect comes from a sensible set of knowledge supported by the strength of one’s 
values. 
 Traditional use of rocks: 
Rocks and minerals have been traditionally used in many ways for centuries. 
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1. The Qulliq 
2. Inuksuit 
3. Carving 
4. Food Cache 
5. Tool Making 
6. Tent ring 
7. Burial Sites 
8. Navigation 
9. Games 

 The Qulliq : 
 Background knowledge 
The traditional qulliq was carved from soapstone.  More recently, hunters would travel with a 
metal qullit, as it was lighter and less likely to break.  It was supported on small rocks within 
the dwelling. In the qarmaq, the qulliq was usually bigger and deeper than those used for 
hunting trips.  There could be two, and as many as three, in the qarmaq to provide the 
required heat.  
 
The wick is tended with an instrument called a taqqut , which was either a dry, hard piece of 
wood,  or Arctic willow (Ukpiqaq), or carved from stone 
 
The stone lamp, the qulliq, was used traditionally throughout Nunavut.  It served as an 
important source of energy for heat, light, and cooking.  Men and women had to keep the 
flame burning regardless of season or travel (Inuuqatigiit, p. 57).  
  
The flame needed constant tending to ensure continuous and even burning.  At night, most of 
the qulliq was extinguished except for a small flame in the center.  In the morning, the first 
task was to draw out the flame and replenish the oil.  Children would learn to tend the flame 
through watching and practicing.  Playing was not allowed because of risk of injury or 
extinguishing the flame. 
 
Simple in design, the qulliq and the preparation of the materials required ongoing attention 
and planning. The fuel was oil retrieved from the fat of animals.  The wick was a combination 
of plants that were mixed and ground together.  These plants were gathered in the summer 
and stored for use throughout the year. 
 
Uqsuq (Fuels) 
The oil of many animals could be used as fuel.  Those that have been used were whale (all 
species), harp seal, bearded seal, walrus, caribou, polar bear and fish. Seal oil was the 
preferred source of fuel as the animal was the most abundant during the winter.  Fish and 
caribou may have been used in places where the floe edge was not close.   
  
In recent times cooking oils like Mazola or Crisco have been used, but they do not produce as 
strong a flame. 
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The various types of oil were known to burn differently and would produce distinct flames and 
heat.  For instance, whale oil had a high blue flame, while caribou oil produced a very sooty, 
smoky flame. 
 
Preparation of the fuel 
The fat of the animal was the source of oil and was rendered in different ways depending on 
the season.  In winter, the fat was stored frozen in the porch of the qarmaq.  To retrieve the 
oil, the frozen fat was pounded with a hard object on a firm surface.  Being frozen kept the oil 
from splashing while the fat was being broken down in to smaller particles.  Next, the fat was 
placed in a container over the qulliq; this warming would help the oil to separate.  The oil was 
then poured into the qulliq. In summer, the fat was cut into small chunks and put into a 
container over an outside fire to help to extract the oil.  In preparing skins, the fat and oil had 
to be scraped off.  The base of the scraping-board was placed into a container to collect this 
fat and oil.  Oil collected in summer was often stored for use in the winter. 
 
Wick (Maniq, Suputit, Pualanguaq) 
The wick was made from a variety of different plant materials.  These include; peat moss, the 
wispy cotton-like material from the willow, as well as pieces of avens.  These materials were 
mixed and ground in the hands to make them stick together.  Everything had to be dry, as 
fresh material would be smoky. 
 
Materials were gathered in the summer when plants were in full bloom.   Enough was 
collected to last through the winter.  On hunting trips, the wick was packed already prepared. 
 
Burning 
Using the qulliq required constant attention.  The qulliq would be filled with oil to the level of 
the wick, which was placed along the lip of the shallow side.  Initially a small amount of the 
wick would be placed on the qulliq, soaked with oil and then lit.  Eventually more of the wick 
would be added across the lip of the qulliq.  As the oil was consumed, the wick would 
continue to burn properly provided it was tended.  If there was no oil to replenish the qulliq, it 
could be tipped to bring the oil closer to the wick.  However, this would cause the flame to 
burn in toward the oil.   
 
The wick required constant attention with the taqqut to keep the flame burning evenly.  If the 
flame were uneven, it would become smoky and smelly.  In the qammaq, the qulliq was 
placed in a container. The wick would be limited to the length of the container underneath the 
qulliq to prevent the drippings from seeping onto the floor.  This was not a concern in the 
igloo, as it was often a temporary dwelling.  The collected drip oil would produce a weak flame 
if not mixed with fresh oil before reusing.  As well, the qulliq had to be cleaned to keep it from 
smelling. 
 
Within the dwelling, the qulliq needed an adequate source of air to burn properly.  A vent in 
the roof of the dwelling provided this current of air.  At times, a vent would be made near the 
floor as well. If water were to get into the qulliq, a hard piece of snow was dipped into the oil 
to remove the water. 
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 Beliefs 
There are beliefs associated with the qulliq including the following examples.  
If there is a problem lighting the qulliq, it may be due to the qulliq being frightened.  In this 
case, one had to go outside and walk around the dwelling in a clockwise direction to scare 
away what was frightening the qulliq. 
In Igloolik, the return of the sun was celebrated with the children running into each household 
and blowing out the flames of the qulliq. When this was done, the old wicks from each lamp 
were removed and new wicks were set in their place. The qulliit were then replenished with 
fresh oil and their new wicks re-lit from a single ceremonial flame started by the striking of a 
flint. The new fresh flames, glowing brightly in the lamps of each household, signified the 
renewal and strengthening of life. 
 
 Traditional Vocabulary: Qulliq 
 
 
English Term 

 
wk4tg5 

 
Definition 

 
qulliq 

 
d9o6 

 
lamp made of stone designed in a shape that 
would hold oil from animal fat 

 
qulliik 

 
d9ø4 

 
two lamps 

 
qulliit 

 
d9ø5 

 
many, more than two lamps 

 
maniq 

 
mi6 

 
wick of the qulliq which is a combination of 
materials from different plants; also the plant 
(moss) used as the wick 

 
saputit 

 
nSt5 

 
the wispy material from the willow which is mixed 
with the peat moss to help it to stick together and 
burn for longer periods of time 

 
kittuat 

 
r5gx5 

 
the rocks used as a support for the qulliq 

 
taqqut 

 
b6f5 

 
the stick used for tending the flame of the qulliq 

 
ikuma 

 
wfm 

 
the flame 

 
uqsuq 

 
s6h6 

 
the oil used as the fuel, it could come from a 
variety of different sources of animal fat 

 
irngausirvik 

 
w3Ysy3F4 

 
a container used for collecting oil during the 
preparation process  

 
Irnngaut 

 
W3zs5 

 
Old seal oil drip that has dripped from the qulliq 

 
Kaugaq 

 
vsZ6LA 

 
Pounding frozen fat in the winter. 
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 Qulliq Activities 
 
Throughout this camp you will have the opportunity to: 

1. Watch Elders demonstrate qulliq-lighting techniques. 
2. Collection and prepare burning supplies(Uqsuq, maniq) 
3. Learn the lighting techniques and fire maintenance 
4. Research stories regarding qulliq uses and traditional lifestyles. (local stories) 
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 Inuksuit: 
 
 Background knowledge 
Meaning of the different styles of Inuksuit: 
 
The inuksuk has different meaning depending on the way its rocks are piled on one another: 
 
• Indicator that there are personal items near by. 
• Indicator of way through, or routes between islands or narrows, etc.  
• Camp area, occupied land. 
• Shelter, wind breaker. 
• Used by hunters to detour animals in certain direction. 
• Pointers of fishing areas. 
• Qajaq stands. 
• Indicator - How far out from shore fish are or where a seal or other marine mammal went 

down (sunken) so hunter can retrieve it. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Beliefs 
 
Knowing the land is very important and is a tradition that is as much a part of life now as it 
was in the past. In some areas , Inuit believe that if a person pushes or knocks over an 
inuksuk on purpose, the person who made the inuksuk will die. Inuksuit as well as the land 
are important to one’s survival and must be respected. 
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 References 
The Inuksuk Book, Mary Wallace, Owl Books, Toronto, 1999 
 
 
 Traditional Vocabulary : Inuksuk 
 
 
English Term 

 
wk4tg5 

 
Definition 

 
Inuksuit 
 

 
wk4hw5 

 
Traditional cairns, land 
markers. 

 
Niugvaliruluit 

 
is[?oDlw5 

 
“That has legs” tells the 
traveller the direction of 
the  route to follow 

 
Nakkatait 

 
N4vbw5 

 
“Things that fell into the 
water”  tells where the 
seal went down. 

 
Tupjakangaut 

 
g2/czs5 

 
“Footprints of game” tells 
of places for good caribou 
hunting 

 
Aulaqut 

 
XsM6f5 

 
“Makes things run away” 
helps direct caribou in a 
specific direction during a 
hunt. 

 
Qajakkuviit 

 
C/4fÏ5 

 
“Kayak rests” 

 
Pirujaqarvik 

 
WD/c3F4 

 
“Where the meat cache 
is” indicates where the 
meat has been cached. 

 
Inuksuk 

 
Wk4h4 

 
Singular: stone marker 

 
Inuksukkat 

 
Wk4h4v5 

 
Many little Inuksuit 

Note: Regional variations in names, meaning and shapes may happen.  
 
 Inuksuit  Activities 
 
Throughout this camp you will have the opportunity to: 
1. Review the different types of Inuksuit with an elder or guide. 
2. Hike some of the surrounding hills to visit local Inuksuit. 
3. Make Inuksuit  to mark the occasion of this Science Culture Camp 
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 Food Cache: 
 Background Knowledge 
“Preserving for the Future”. The diversity and number of animals available varied by season. 
When animals were available, it was necessary to stockpile the products for later use.  
 
“Beautiful summer didn’t mean a break for the Inuit from long cold winter it is the season to 
harvest and prepare for that very  season,  they cached as much meat as they can, for the 
winter  
when the weather will not allow them to hunt. They had to be prepared  for the winter  and 
were often woken up from their badly needed rest to get back to work...” 

John Turngaq, Pond Inlet     
 

Drying and caching were some of the most widespread and common practices. Depending on 
the season and the type of food items(berries, animal fat, animal meat, fish, specific species, 
localities) different types of food preservation techniques were used.  
 
Caribou Cache:  
In summer, dried caribou meat needed to be stored very carefully. It was placed between two 
caribou skins and then the entire cache was covered with earth and lichen and then with 
rocks. This would prevent rain from seeping into the dried meat, causing mildew. 
 
In the fall, meat could be cached raw as the fly season was over and the Inuit did not need to 
worry about maggots. 
 
These caches needed to be accessible, protected from scavenging animals, and also easy to 
find. 
 
Caribou skins were also cached and the process was very similar to the caching of dried 
caribou meat. 
 
 Food Cache Activities 
Throughout this camp you will have the opportunity to: 
• Create caribou caches  
• Utilize traditional drying techniques 
• Visit a Thule site and identify caches and tent rings 
 
 References 
The Science of Igunaq(Baffin Divisional Board of Education - NHSP) 
Village Science , Alan Dick, Alaska Science Foundation  
http://www.ankn.uaf.edu/vscover.html 
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 Inuktitut Geology Vocabulary - General Definitions 
 
 
Term 
 

 
wk4tg5 

 
Definition 

Minerals 
Ujaraujat 

 
s/Cs /5 

Substances with a definite chemical composition and set 
of physical properties. 

Rock 
Ujaraup 

 
s/Cs2 

Substances composed of one or more minerals 
Mixtures of minerals. 

Gems  Minerals in a very high grade, valued for their beauty or 
durability. Eg. Diamonds, amethysts, lapis lazuli 

Diamond 
Aliguujaq 

 
xoÅ/6 

Gem-quality crystalline form of the element. 

Ores 
Savirajaksaq 

 
nFC/4n6 

Substances composed of a combination of minerals 
from which metals can be extracted. Eg. Gold, hematite, 
galena 

Fossils 
Ujaraguqsima-
jut 

 
s/CA6ymJ5 

Rocks that contain traces of organisms that lived a long 
time ago. 

Crystals 
Tisijut 
sinarjuqattiaq-
tut 

 
tyJ5  
yN3Jc5tx6g5 

Substance in which the atoms or molecules are 
arranged in an orderly pattern to produce a 
characteristic three-dimensional, geometrical form. 

Physical 
properties 

 The physical characteristics of a substance; e.g. luster 
(shine), color, viscosity, ability of substance to let light 
pass through it (transparent, translucent, opaque); and 
the conditions that cause physical changes to that 
substance; e.g. melting point, boiling point, elasticity, 
brittleness, fluorescence 

Lithosphere 
Nunarjuap 
nunauninga 

 
kN3Jx2  
kNsiz 

Earth’s hard outer layer. 

Igneous Rock 
Ujarak 
aumaniku 

 
s/C4  
xsmif 

Rock that originates from molten matter, either as 
magma from beneath the Earth’s surface, or as lava 
which escaped from a volcano. 

Sedimentary 
rock 
Ujarak 
qiqsurniku 

 
s/C4 e6h3if 

Rocks formed from sediments accumulating at the 
bottom of water bodies and compressed over the ages. 

Sediments  
Kiniqtaq, 
qimmaku 

 
ri6b6, e7mf 

Weathered rock particles or shells. 

Geology 
Nunaliriniq 

 
kNoEi6 

Study of rocks and minerals and their origin and 
processes. 

Geologist 
Ujaranniaqti 

 
s/C8ix6t 

A person who studies rocks, minerals and the structure 
of the Earth. 

Gold 
Kannuqa 

 
v8kc 

Soft precious yellow metal. 
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Volcano 
Ukujualuk 

 
sfJxl4 

Land form build up when lava, ash, and gases escape 
through the Earth’s crust. 

Carbon 
Pauq 

 
Xs6 

Most important substance that makes life possible. main 
part of coal, oil and fossil fuels. 

Bedrock 
Qaiqsuq 

 
cw6h6 

The solid rock under the surface of the soil or loose rock. 

Chemical 
Ilaurutiksaq 

 
wMsDt4n6 

A substance that is made by human or found naturally. 

Element 
Ialimant 

 
wxom85 

Pure chemical substance. 

Metal 
Savirajak 

 
nFC/4 

Shiny substance removed from rock mass. 

 
Chemical 
properties 

  
characteristics of how a substance reacts with other 
substances; e.g. iron rusts in air, baking powder gives 
off a gas to make tiny bubbles in cooking bannock, 
butane burns in air without a wick, seal oil and candle 
wax burn with a wick 

 
Physical 
change 

  
a change in which a substance remains the same but 
takes on different physical characteristics; e.g. water 
becomes a solid, ice, when the temperature falls below 
0°C, tungsten in a light bulb glows when an electrical 
current passes through it 

 
Chemical 
reaction 
(change) 

  
reaction where one or more reactants interact and 
produce one or more new products each with different 
physical and chemical properties; e.g., wood burning, 
iron rusting 

 
State (or 
phase) 

  
 a physical state being either solid, liquid or gas 

 
Phase change 
(change of 
state) 

  
when a substance changes from one state or phase 
(solid, liquid or gas) to another  

Petroleum 
Uqsualuksaq 

 
s6hxl4n6 

Non-renewable energy used as fuel. 

Prospector 
Ujaraksiuqti 

 
s/C4ys6t 

A person who searches the land and explores for 
mineral deposits. 

Soapstone 
Aqisiqsaq 

 
xey6n6 

Soft metamorphic or sedimentary rock used for carving. 

Anthropology 
Iliqqusirnik 

 
wo6fy3i4 

Study of human societies, customs and beliefs 

Archeology 
Ittarnisalirinik 

 
w5b3inoEi6 

Study of the past through their remains. 

Erosion 
Nunaup 

 
kNs2  

Wearing away of landforms by the removal of soil and 
other weathered products by such natural forces as 
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nungutakpall-
ianinga 

kab4X9oxi-
z 

water, wind, and gravity. 

Rock Cycle 
Ujaqqat  
piliqqirtarni- 
nga 

 
s/6v5  
Wo6r4b3iz 

The natural succession over the ages of igneous rocks, 
metamorphic rocks and sedimentary rocks. 
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 Rocks and Minerals in History Timeline 
 
The rocks and minerals that form the crust of the Earth have been collected by mankind since 
early times and have been used to make artworks, tools, weapons, religious objects, and 
jewelry. The history of the human race is divided into periods of time based upon the use of 
the Earth’s rocks and minerals. These time periods tell the story of civilization: 
 
Rocks & Minerals in History Timeline: 
 
 
 
 
   

~0.5 million years ago 
   Stone Age: The earliest humans found that certain rocks , like flint  

and obsidian, could be chipped into crude blades and axe 
heads, making it easier to hunt and skin animals for food, 
clothing and shelter. 

   
  ~6000 B.C. 
   Copper Age: First metal mineral, copper was discovered and used 

 for tools, utensils and weapons. 
  
  ~3000 B.C. 

Bronze Age: It was discovered that Tin (Sn) and Copper (Cu) mix  
to form Bronze. Bronze is much stronger than copper.  
This gave armies using Bronze, an advantage over  
armies using copper weapons. 

 
  ~2000 B.C. 
   Iron Age: Hittite nomads mined for iron from rocks. Iron is found  

      to be even stronger than Bronze.  
 
  ~300-50 yrs ago 
   Industrial Age: The age of factories. Fuels discovered in the  

     Earth’s crust, are used to power machinery. 
 
1750: Age of Coal and Steam 
1850: Age of Oil (Also leading to Plastics products…) 
1950’s: Age of Uranium, The “Atomic Age” 

 
  ~Present 
   Information Age: Age of computers. 
 
     1980’s: Silicon is used to make computer chips. 
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The Apple Model of the Earth 
 
Materials:   • Apples 
  • The Earth’s Layers Handout 
    
 
Procedure: 
1. What do they think the interior of the earth looks like? Is the Earth solid or 

hollow?  What do you think the diameter is?  What temperature do you think 
the interior of the Earth is? 

 
2. Look at an apple and consider the following questions:  What is inside an 

apple?  What is on the outside of the apple?  Are there any layers inside the 
solid area?  What is the core surrounded by? 

 
3. Cut the apple in half vertically, and cut another apple in half horizontally. 

How are apples like the Earth?  Can the apple be a model of the Earth?  Is 
the skin on the model very thick?  Is the fruit area very thick?  What is in the 
center? 

 
4. Examine the apple’s core.  You should be able to see the seeds surrounded 

by a hollow space which is surrounded by a harder shell.  This is similar to 
the to the Earth’s inner and outer core; the Earth’s inner core is solid and its 
outer core is a thick liquid. 

 
Explanation:   
Scientists have never been inside the Earth, however, they do believe that it is 
composed of several layers.  They call the center of the Earth the core which 
seems to have 2 parts.  The inner core is a solid iron-nickel ball, and the outer 
core, is a thick liquid mixture.  Surrounding the core is the mantle the area which 
provides volcanic lava.  The outer layer, the layer on which we live is called the 
crust.  It is also the layer on which life exists and is often referred to as the 
lithosphere.  This layer is thin in comparison to other layers, however, its 
thickness does vary depending upon location ie. the ocean floor or the top of 
mountain peaks. 
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Composition of the Earth 

 
 
1. Label the earth’s layers in the space provided. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Research and complete the following chart. 
 
 
Layer   Thickness (km)  Composition (liquid or solid?) 
 
_________________ _____________  _____________________ 
 
_________________ _____________  _____________________ 
 
_________________ _____________  _____________________ 
 
_________________ _____________  _____________________ 
 
3. Why is an apple a good model of the earth? 
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Differentiated Earth 
 
 
How deep the deepest is mine in the world? 
 
Deepest Mines in the world 

-Tau Tona Mine (South Africa) 3.9 km 
- Savuka Mine (South Africa) 3.7 km 
- EastRand Mine (South Africa) 3.5 km 

 
As technology improves and the search for natural resources continues many mines are 
constantly being deepened 
 
Pushing the boundaries 
Many problems arise when digging so deep into the Earth. The most obvious is the heat. For 
example, at 5 km the temperature reaches 70 degrees Celsius and therefore massive cooling 
equipment is needed to survive at such depths. Another problem is the weight of the rock. At 
3.5 km the pressure of rocks above you is 9,500 tonnes per meter squared, or about 920 
times normal atmospheric pressure. When rock is removed through mining this pressure 
triples in the surrounding rock. 
 
 
 
 
 
 
 
 
 
 
 
Food for thought: 
• Where in the Earth are diamonds fanned? 
• Present day, where are the diamonds located? 
• How did diamonds get to the surface? 
  



Kivalliq Science Educators' Community 

 30 

 

Differentiated Earth 
 
The centre of the Earth is approximately 6400 km below the surface. 
 
Inner Core 
A mass of iron and nickel with a temperature of 3870°C. Although such temperatures would 
normally melt iron, immense pressure on it keeps it in a solid state. The inner core is 
approximately 1200 km thick. 
 
Outer Core 
A mass of molten iron and nickel about 2200 km thick that surrounds the solid inner core. 
Electrical currents generated from this area produce the earth's magnetic field. 
 
Mantle 
A rock layer about 2850 km thick that reaches about half the distance to the centre of the 
earth. Parts of this layer become hot enough to liquefy and become slow moving molten rock 
called magma. Minerals and elements found here include iron, magnesium silica oxides, 
calcium and magnesium. 
 
Crust 
A layer of rock varying from 12 km thick under the oceans to I 00 km thick under mountains. A 
variety of minerals, elements and rock types can be found here; quartz, aluminum, granite, 
and basalt. 
 

 
 
 

..........1----1                                                                        ------' 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
Food for thought: 
• Where in the Earth are diamonds fanned? 
• Present day, where are the diamonds located? 
• How did diamonds get to the surface? 
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Mystery Mineral 

 
 

  

 
 
 
 

Amethyst 
 
 
 
 
 

 
 
 
 

Calcite 

 
 
 
 

Quartz 

 
 
 
 

Magnetite 
 
 
 
 
 

 
 
 
 

Hematite 

 
 
 
 

Chalcopyrite 

 
 
 
 

Gypsum 
 
 

 
 

I am a clear and 
colourless mineral that 

occurs in cubes and 
tastes salty. What is my 

name? 

 
 

I am formed under very 
high termperatures and 
pressures, and I am the 
hardest known mineral. 

What is my name? 
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Physical Properties of Minerals 
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Rocks and The Rock Cycle 
 
Rocks are mineral compounds. Though few new minerals are added to the Earth, 
geoscientists have observed that rocks are constantly changing. Mother Earth is a master at 
recycling rock and all its mineral elements. 

 
Igneous (fire) rocks are formed from molten rock from deep in the crust and upper mantle; this is 
known as magma. Under elevated conditions of temperature and pressure, old rock can bake and/or be 
squeezed altering its structure and composition.  
 
Metamorphic (changed) rock is formed. All rocks break down through mechanical (physical) or 
chemical actions. 
 
This is known as weathering. Minerals and broken bits of rock are moved to other places on the Earth. 
When these sediments compact and glue together, Sedimentary (layered) rock is formed. This is 
known as lithification. 
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If rock is pushed deep into the earth, it will melt (fuse) and once again become part of the magma. Then 
somewhere, sometime, this magma can be piped up to the upper crust, cool and crystallize once more 
to form rock. The rock cycle goes round and round. 
 
Most rocks on Earth represent long-standing recycling. The newest rocks are those which spew forth as 
lava from Earth's interior. Somewhere on the surface, this is happening daily, whether on the edges of 
continents or at deep ocean bottoms. 
 
From this perspective of new and old, related to presence at Earth's surface, the oldest rocks in the 
world are found in the core of ancient continents. Here the stable rock masses that make up the crust 
are recycled more slowly. In 1993, geologist Sam Bowring found very old rock near the Acasta River, 
Northwest Territories. This gneiss, dated by examining the uranium lead isotopes of zircon, is 3.962 
billion years old. 
 
The oldest rocks found under the ocean are only about 180 million years old. Denser oceanic crust is 
recycled much more quickly as it collides with the edge of other plates and dives down underneath the 
continents. 
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Only rocks that arrive from outer space can be considered new rock. Occasionally a meteorite 
brings new elements to the Earth system. However compared to the total amount, these 
air-mailed elements contribute very little. 
 
 

 
The Churchill Geological Province: A Metamorphic Mess? 

 
Some geoscientists believe that the geology of the Churchill Province, that spans much 
of the Kitimeot and Keewatin Districts, is unrivaled in all the world for its complexity. 
With the exception of the Dubawnt, Thelon and Athabasca basins, rocks of the 
Churchill Province have been metamorphosed and deformed to some degree. Many of 
the rocks have been exposed to such high temperatures at one time or another, that 
the granites have melted to form migmatites. This fluid rock was then squeezed up 
through other channels in the broken crust to form granitic intrusions. 
 
Some geoscientists believe that the complexity of the Churchill Province stems from the 
fact that it was formed from sediments worn away from ancient granitic crust and from 
volcanoes around the margins of this old crust. Rafts of this granite material have been 
found entrapped in older Archean material. These enclaves have been found in the 
Wollaston Lake Belt of Saskatchewan and throughout the Keewatin District. 
 
From the Kitikmeot to the Baffin, the Churchill Geological Province entices 
geoscientists with complex puzzles! 
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The Rock Cycle 
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 The Uses of Rocks and Mineral  
 
Mineral resources are those minerals and other earth materials that supply the things we 
need and want. Look around you. Things made from mineral resources are in plain sight. 
Obviously metal paper clips and building stone come from the Earth. Not so obviously, 
toothpaste, hair combs, chalk, cups and eye glasses also come from the Earth. All plastics 
and many fibres from which our clothes are made come from coal or oil; these are known as 
synthetics. 
 
It is easy to see why we take products that are made from minerals for granted. The mineral 
in paint, glass, and televisions change so much in manufacturing that it is difficult to recognize 
them. On the other hand, some mineral and metal products such as salts, and agricultural 
lime change very little before we use them. 
 
Rocks and minerals can be categorized into four groups: 
1. Metal Minerals 
2. Industrial Stone and Industrial Minerals 
3. Mineral Specimens and Gemstones 
4. Mineral Fuels or Energy Minerals 
 
Metal Minerals are minerals that have a metallic lustre such as gold, silver, copper, zinc, iron, 
uranium, nickel, cobalt, platinum, palladium, strontium, cadmium. These may be further 
grouped as precious metals and base metals. 
 
Industrial Stone and Industrial Minerals are any naturally occurring substance of economic 
value excluding metals, mineral fuels and gemstones. 
 
Industrial Stone: granite, diabase, limestone, dolostone, marble, sandstone, granite, gneiss, 
shale, schist, gabbro, gravel, sand, soapstone.  
 
Industrial Minerals: quartz (silica), salt, barite, talc, gypsum, peat, calcite, nepheline syenite, 
graphite 
 
Mineral Specimens and Gemstones are rare, unusual or beautiful minerals and/or crystals 
that people like to collect or make into jewelry: diamond, feldspar, quartz, garnet, apatite, 
hornblende, sodalite, and rare earths. 
 
Mineral Fuels are those minerals used to fuel vehicles, produce electricity or provide heat. 
These include coal, peat and oil and gas. 
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 Mineral Products in our Homes :    Building Our Homes and Yards 
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  In the Kitchen 

 
 Personal 
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 Recreation 
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 Communication 

 
 Medical 
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Uses of Rocks and Minerals 
Assignment 

  
Read over the section on Uses of Rocks and Minerals (pages 27 to 36) 
1. Describe 5 ways in which minerals affect you in your daily life. 
 
2. In what ways do minerals affect our water delivery and supply? 
 
3. Name three ways that people can use minerals creatively. 
 
4. List the four groups into which rocks and minerals are categorized. 
 
5. List two examples of: 
• mineral fuels 
• Industrial minerals 
• Industrial stone 

 
6. Complete the following table from Mineral Products in our lives… 
 

Items Minerals Used 
Light Fixtures 
 

 

 
 

slate 

Stucco 
 

 

 
 

copper, iron, zinc, stainless steel 

Candy 
 

 

Toasters 
 

 

Jewelry 
 

 

 
 

graphite 

 
 

kerosene 

 
 

silicon 

 
7. List ten items that you have with you, have used today, or are wearing, that include 

petrochemicals. (Who Needs Oil & Gas?) 
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 Mineral and Their Properties 

 Mineral Manufacturing: Nature's Way  
 
Certain mineral groups always have the same combination of elements in them. There are 
nine rock-forming mineral groups: silicates, carbonates, sulfides, oxides, halides, hydroxides, 
sulfates, phosphates and tungstates. 
 
Silicates, minerals composed of the elements silicon and oxygen, are by far the most 
common minerals since oxygen and silica are the most common elements in the earth's crust. 
It is likely that any rock you pick up is about 50% oxygen, just like the crust of the Earth. The 
five main types of silicate minerals are characterized by how the silica and oxygen atoms join 
to each other and with what other elements these are joined. Examples of silicate minerals 
are feldspar and quartz. 
 
Other mineral groups include those with sulfur, those with metals and those, which are pure 
gemstones. 
 
Mineral crystals comes from liquids, either molten rock (magma) or watery brines 
(hydrothermal solutions). As these liquids cool or evaporate, they are no longer able to carry 
specific mineral loads. These minerals solidify or precipitate to form mineral crystals. They 
come out of solution. 
 
The slower the cooling or evaporation process, the slower the release of the minerals from 
solution, and the larger the mineral crystals can grow. Spectacular crystals form in spaces in 
rock or soil. Some types of mineral crystals form from the gentle trickling of water through soil 
or rock. These crystals form in holes (vags) where the pressure is much lower than in 
surrounding rock; therefore the water has a chance to evaporate but does so very slowly in 
the enclosed space. Crystals such as calcite, formed in limestone, or asbestos, formed in an 
igneous rock, grow until there is no more room or there is no more fluid. 
 
Under ideal temperature conditions and pressure, over time, beautiful crystals can grow if 
there is a continuos supply of the right elements. If there is enough room, massive crystals 
whose appearance reflects the structure of the molecule form. 
 
On the rare occasion when all conditions are right, spectacular gemstones such as rubies, 
diamonds, emeralds, sapphires and amethysts can grow. 
 
Even sugar water can form beautiful crystals if it evaporates very slowly. However, compared 
to diamonds and other gemstones, these crystals are quite soft and fragile; they will easily 
dissolve again. In the jewelry industry, imperfect natural crystals are cut (faceted) along their 
crystal lattice to form cut stones. While these gemstones are not as valuable as naturally 
formed crystals, gem cutting is quite an art. 
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 Mineral Tables 
Minerals are divided into two groups: Metallic lustre and Non-Metallic lustre. 
• The minerals in each group are listed approximately in order of increasing hardness 

according to Moh’s Hardness Scale. 
• Determine lustre and hardness first, which will lead you to a location on the tables. 
• Only selected properties are listed, generally those most useful. 
 
 Mineral Table: Lustre 
 
 Lustre: Lustre: Nonmetallic 
H (Metallic or 

Submetallic) 
Strong, Distinct 
Streak with Colour 

Very Pale, Weak, or 
Colourless Streak 

 

Native Gold 
Native Silver 
Native Copper 
Graphite 
Molybdenite 
Galena 
Stibnite 

Cinnabar (orange/red) 
Limonite 
(yellow/brown) 
Hematite (red/brown) 

Gypsum 
Halite (Salt) 
Kaolinite (Clay) 
Bauxite 
Talc 
Mica 
Vermiculite 

 

 
Chalcopyrite 
Pyrrhotite 
Bornite 
Sphalerite 
 

 
Sphalerite (yell./brown) 
Hematite (red/brown) 
Malachite (green) 
Azurite (blue) 

Calcite 
Dolomite 
Apatite 
Barite 
Fluorite 
Kyanite 
Serpentinite 

 

 
Pyrite 
Arsenopyrite 
Magnetite 
Hematite 

 
Hornblende (gray/green) 
Augite (gray/green) 
Hematite (red/brown) 

Quartz 
Feldspar 
Amphiboles 
Pyroxenes 
Olivine 
Epidote 
Garnet 
Tourmaline 
Topaz 
Corundum 
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 Mineral Tables - Minerals and Their Properties 
 
Mineral 

Composition 
Hardness Cleavage 

Fracture 
Other properties Importance 

Molybdenite 
(MoS2) 

1 - 1.5 1 perfect 
cleavage 

Silvery gray to steel-bluish; 
high specific gravity 
(S.G.); black to greenish 
streak;  greasy feel 

Source of Mo 
(lubricant) 

Graphite (C) 1 - 2 1 perfect 
cleavage 

Silvery - gray to dull black; 
low S.G.; black streak, 
greasy feel 

Pencils, 
lubricants 

Galena (PbS) 2.5 3 perfect at 90 
o 

Bright silvery to dull gray; 
black streak; very high 
S.G. 

Source of lead 

Native Gold (Au) 2.5 - 3 uneven 
fracture 

Yellow metallic; very 
malleable 

Gold metal 

Native Copper 
(Cu) 

2.5 - 3 uneven 
fracture 

Copper-red metallic; 
tarnishes dull; very 
malleable 

Copper metal 

Native Silver (Ag) 2.5 - 3 uneven 
fracture 

Silvery white to creamy 
metallic; tarnishes darker; 
very malleable 

Silver metal 

Bornite (Cu5FeS4) 3 uneven to 
subchonchoid
al 

Bronzy metallic when 
fresh; tarnishes iridescent 
purple 

Source of 
Copper 

Chalcopyrite 
(CuFeS2) 

3.5 - 4 uneven Brassy-yellow, tarnishes 
iridescent; greenish black 
streak 

Source of 
Copper 

Pyrrhotite (FeS) 3.5 - 4.5 uneven Bronzy metallic to dull 
gray-brown; usually 
magnetic; gray-black 
streak 

Occurs with ores 

Sphalerite (ZnS) 3.5 - 4 6 good 
cleavages 

Black to brownish 
submetallic; brown to 
yellow-brown streak 

Source of Zinc 

Limonite (Fe, O, 
H) 

1 - 5 none Yellow to dark brown; 
yellow-brown streak; 
usually fine-grained and 
massive 

Source of Iron 

Hematite (Fe2O3) 5 - 6 uneven Bright silvery to bluish-
gray metallic; reddish 
streak; generally massive 
to micaceous to colliform 

Source of Iron 

Magnetite (Fe3O4) 5.5 - 6.5 uneven Bright to dull metallic; 
black streak and colour; 
strongly magnetic 

Source of Iron 
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 Mineral Tables - Minerals and Their Properties ( cont.) 
 
Mineral 

Composition 
Hardness Cleavage 

Fracture 
Other properties Importance 

Arsenopyrite 
(FeAsS) 

5.5 - 6 2 fair 
cleavages 

Silvery to steel gray; dark 
gray to black streak 

Occurs with ores 

Pyrite (FeS2) 6 - 6.5 uneven to 
conchoidal 

Brassy-yellow; may tarnish 
iridescent; streak greenish 
to brownish black; crystals 
are cubes 

Occurs with ores 

Talc (Mg, OH 
mica) 

1 1 perfect 
cleavage 

Pearly lustre; white, pale 
green, tan or gray in 
colour, soapy feel 

Talcum powder 

Kaolinite (Al, OH 
mica) 

1 not visible Earthy lustre; white to tan 
colour; earthy odor; 
extremely fine-grained 

Major 
component of 
clay 

Vermiculite (Mg, 
OH, H2O mica) 

1.5 1 perfect 
cleavage 

Yellow to brown; pearly 
lustre; expands greatly 
when heated 

Insulation and 
potting soil 

Gypsum 
(CaSO4.H2O) 

2 1 good 
cleavage 

Glassy to pearly crystals; 
aggregates are dull, fine-
grained, silky or fibrous; 
pale colours 

Plaster, 
wallboard, paper 

Cinnabar (HgS) 2 - 2.5 not visible Red to brownish colour, 
scarlet or orange-red 
streak; earthy or fine 
crystals 

Source of 
mercury 

Chlorite (Mg, Fe, 
Al OH mica) 

2 - 2.5 1 perfect 
cleavage 

Pale to dark green; pearly 
to greasy 

Rock-forming 
mineral 

Muscovite (K, Al 
,OH mica) 

2.5 1 perfect 
cleavage 

Pearly to glassy lustre; 
sheets flexible and elastic; 
colourless to pale tints 

Common rock 
forming mineral 

Biotite (K, Mg, Fe, 
Al mica) 

2.5 1 perfect 
cleavage 

Pearly to glassy lustre; 
sheets flexible and elastic; 
dark amber to black 

Common rock 
forming mineral 

Serpentine (Mg, 
OH Silicate) 

2 - 4 not visible Greasy yellow to greenish 
black; may be silky or 
fibrous (asbestos form) 

Source of 
asbestos 

Halite (NaCl) 2.5 3 good 
cleavages at 
90o 

Glassy to greasy; pale 
colours; salty taste 

Table salt 
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 Mineral Tables - Minerals and Their Properties  (cont) 
 
Mineral 

Composition 
Hardness Cleavage 

Fracture 
Other properties Importance 

Bauxite (mixture 
of Al, OH, O 
minerals) 

about 3 not visible Earthy, white, tan, reddish 
brown; fine grained; 
massive; often pisolitic 

Source of 
Aluminum 

Barite (BaSO4) 3 - 3.5 3 good 
cleavages 

Glassy to dull; pale 
colours; high S.G. 

Occurs with ores 

Calcite (CaCO3) 3 3 perfect 
cleavages 
(rhombic) 

Glassy or pearly; variable 
colour; reacts with HCl 

Common rock 
forming mineral 

Dolomite 
(CaMg(CO3)2) 

3.5 - 4 3 perfect 
cleavages 
(rhombic) 

Glassy to pearly; white, 
gray or brown; reacts with 
HCl when in powdered 
form 

Common rock 
forming mineral 

Malachite 
(Cu2CO3(OH)2) 

1 - 4 not visible Bright green colour; occurs 
as fine glassy crystals or 
more commonly as earthy 
encrustations 

Occur with 
copper ores 

Azurite 
(Cu3(CO)3(OH)2) 

1 - 4 not visible Bright blue; occurs as fine 
glassy crystals or more 
commonly as earthy 
encrustations 

Occur with 
copper ores 

Sphalerite (ZnS) 4 6 good 
cleavages 

Yellow to brown; resinous 
lustre; yellow to brown 
streak 

Zinc ore 

Fluorite (CaF2) 4 4 perfect 
cleavages 

Glassy varying from 
colourless to pale green or 
purple 

Used as a flux to 
treat ores 

Limonite (mixture 
of Fe, OH, O 
minerals) 

1 - 5 not visible Yellow to dark brown in 
colour with a yellow-
brown streak; usually fine-
grained massive or 
colliform in texture 

Source of iron 

Apatite (Ca 
phosphate) 

5 Uneven 
fracture 

Glassy; yellow, green, 
brown or red hexagonal 
crystals 

Used in fertilizer 
and in tooth 
enamel 

Hematite (Fe2O3) 1 - 6 Uneven 
fracture 

Red to brown colour with a 
reddish streak; occurs as 
fine-grained earthy masses 

Source of iron 
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 Mineral Tables - Minerals and Their Properties  (cont.) 
 
Mineral 

Composition 
Hardness Cleavage 

Fracture 
Other properties Importance 

Pyroxene Group 
(Ca, Mg, Fe, Al 
Silicates) 

6 2 fair 
cleavages at 
approx. 90o 

Glassy when fresh but may 
alter dull and softer; 
colours are variable 

Common rock-
forming mineral 

Amphibole Group 
(Ca, Mg, Fe, Al 
OH Silicates) 

6 2 good 
cleavages at 
about 60o and 
120o 

Glassy when fresh but may 
alter dull and softer; 
colours are variable 

Common rock-
forming mineral 

Feldspar Group 
(K, Na, Ca Al-
Silicates) 

6 2 perfect 
cleavages at 
90o 

Glassy to pearly but may 
alter dull and softer; 
colours are variable; some 
varieties display very fine 
striations (twinning) 

Rock-forming 
mineral; also 
used for glass 
and ceramics 

Epidote (Ca, Al, 
Fe (OH) Silicates) 

6.5 - 7 1 good 
cleavage 

Glassy to dull, pistachio-
green in colour; occurs as 
massive or elongate 
crystals 

Rock-forming 
mineral 

Kyanite (Al2SiO5) 4 - 5 and 6 
- 7 

1 perfect 
cleavage 

Pale blue to gray; glassy to 
pearly; elongate, flat 
crystals that are harder 
across crystals 

Rock-forming 
minerals mainly 
in metamorphics 

Andalusite 
(Al2SiO5) 

7 - 7.5 2 fair 
cleavages 

Variable colour; glassy to 
dull; elongate crystals with 
an internal “X” common 

As for Kyanite 

 
 Identification of Minerals  
 
Purpose: Geologists, geomorphologists, prospectors and other scientists need to be able to 
identify the types of rocks and minerals present in the different areas. The purpose of this lab 
is to teach the students the different identification techniques used by scientists.  
 
Background: 
 
Colours and Grain Description: Observation. No equipment is necessary. 

Note: Many minerals occur in different colours and different minerals may have the same colour.  
 
Form: Describe the usual appearance of the specimen. 
 
 Crystalline: Made of groups of crystals 
 Granular: Made of small rounded or sharpless crystals or grains. 
 Earthy: Like hard dried clay (but not necessarily the same colour) 
 Massive: Only a mass without other particular characteristics 
 Powdery:  
 Flaky: 
 Fibrous: 
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Magnetism: A few iron-bearing minerals are magnetic. These minerals show an even 
magnetic response regardless of location of the magnet on the specimen. Some other 
minerals may have magnetic impurities but these will show uneven responses. 
 
Lustre Test: Must be observed on  a freshly broken surface of the specimen. In general, it is 
useful to determine between metallic and non-metallic specimens.  
 
Streak Test: The streak of a mineral is its colour when it is crushed into a fine powder. A 
streak plate is used for that purpose. 
 
Moh’s Hardness test: Considered one of the most useful tests, this is a relative measure of 
a substance’s ability to abrade, scratch or indent another substance. This scale uses common 
minerals as standards. (e.g. A mineral of scale five will scratch any minerals with hardness 
less than five and will be scratched by any mineral with hardness greater than five.) 
  
Moh’s Scale of Hardness 
  10  Diamond (hardest) 
    9  Corundum 
    8  Topaz 
    7  Quartz 
    6  Feldspar (6.5: Tool file) 
    5  Apatite, Penknife (most), (5.5: Glass) 
    4 Fluorite 
    3  Calcite, copper penny 
    2  Gypsum 
    1  Talc  (softest) 
 
 
Tips: Careful for the following,  1. Scratch a fresh surface  
     2. Reverse the test to verify your findings. 
     3. Beware of weathered minerals. You may be  

scratching off some coating rather than the  
actual mineral. 

 
 Other Features and tests: 
Light Penetration: This measures the ability of the mineral to allow light through. 
Test: Look at a sharp edge or small chip of the mineral against some bright light. 
Three terms are usually used for this observation test:  
• Transparent: light passes through without distortion (or little), you can see through 
 
• Translucent: Light passes through with distortion, you can not see through 
 
• Opaque: Light does not go through, you can not see through. 

 
Cleavage: Planes of weakness in their molecular structures (different than crystal form). You 

must break the specimen or look at a broken surface. Cleavages on the broken surfaces 
will reflect this light and the specimen will sparkle. 

 
Crystal Form: Shape of a crystal, the geometrical shape. 
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Reaction to Acid: Reaction of minerals to dilute (10 %) hydrochloric acid(also called muriatic 
acid) This help identify carbonate minerals and some sulphide minerals. 
 

 Clues to Mineral Identities 
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Field Observations Help in Preliminary Identification - 

 
Look carefully at the rock texture; note the way in which the various mineral grains that make up the rock 
touch each other. Look for small distinct particles in the rock. As a general rule, rocks  with crystals, that 
interlock like the pieces of a jigsaw puzzle, are igneous. If rounded grains touch each other, like bits of 
sand in a sandbox, these are likely sedimentary rocks. Flat plates of 10 mica, oriented parallel to each 
other, with other minerals between them are found in metamorphic rocks. ~. 
 
Some rocks have very fine grains and require a magnifying glass or even a microscope to detect them. In 
some special conditions, phenocrysts or very large scattered crystals, can be seen. If all the interlocking 
crystals are large, the rock is known as a porphyry, 
 
The percentage of each type of mineral in a rock is a clue to its identity. Students can make pocket cards 
to help identify the amount of a particular colour of mineral in a rock. A quick field “guesstimate” can be 
followed by a closer look in the classroom 
 
Some rocks, especially when damp, have certain smells. Some rocks, such as halite, smell salty. Others 
may smell like rotten or hard-boiled eggs; you get a whiff of the sulphur. Limestone and barite have some 
sulphur. Some, such as moistened clay, may smell earthy. Oil shales smell like hot pavement. 
 
Some rocks may fizz or effervesce when a drop of cider vinegar, soda pop or weak hydrochloric acid is 
placed on the surface or some crushed rock bits. This may indicate calcite, limestone or marble. 
 
Heft-in-hand is a field characteristic that gives a rough idea of density and specific gravity in relation to 
other rocks of the same fist-size. 
 
Rocks may feel soapy, silky, crisp, metallic or granular to the touch. 
 
Rocks containing magnetite are strongly magnetic. Weak magnetism is shown in pyrrhotite; the rock may 
have to be crushed to detect it. 
 
A simple hardness test can be performed using common objects:  
• 2    fingernail 
• 3.5  copper penny  
• 6 knife 
• 6.5 file 
A set of hardness points are included in the Rocks Box, available at your Regional School Services 
Resource Centre. Note the effect of weathering on hardness. 
A pocketknife can be used for probing and scratching. Use a streak plate or harder rock to check the 
colour of the rock powder. 
Check the lustre or how the rocks and minerals reflect light. To do this on an outcrop, get down on your 
hands and knees and get a feel for what percentage of the rock surface reflects the sun. On a hazy day 
this will not work so well! 
 



Kivalliq Science Educators' Community 

 54 

 

 A Key to Identification: 
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 How  does it break? 
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 Identification of Minerals 

 Student  Worksheet 
 
Using the information presented to you by your instructor and notes and identification keys 
found on pages 35 - 44, identify the given mineral samples. 
 
Instructions:  
 
1. Write specimen’s reference number 
 
2. Examine the collected specimen and record your observations  
 
3. Complete each test as described previously. 
 
4. Write Name of specimen or family name. 
 

# Colours 
Grain 

Magnetism Lustre Streak Moh’s 
Hardness 

Other 
features 

Name 
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 Identification of Rocks 

 Definitions: 
 
Rock - a consolidated aggregate of minerals 
 
Igneous Rocks - Rocks formed directly from a molten mix of minerals deep under the Earth. 
The molten magma finds its way up, cools and hardens on or below the surface.  Comprises 
either Volcanic (Extrusive) rocks (e.g., basalt in Hawaii) or Plutonic (Intrusive) rocks (e.g., 
granite). 
 
Sedimentary Rocks - Formed when any type of rock which has been worn down  by 
wind or rain into small particles or dissolved in water is moved and deposited elsewhere. 
Sandstone is an example of a sedimentary rock that often forms after the weathering of 
granite. 
 
Metamorphic Rocks - Formed when any type of rock has been changed by pressure or heat.  
As the Earth’s crust moves or bends, rock layers are forced deep underground where 
temperatures and pressures increase causing changes in the composition and appearance of 
minerals.  Quartzite is an example of a metamorphic rock formed  when sandstone is 
heated and subjected to high pressures. 
 
 Rocks Identification 
 
Samples of rocks and minerals located in many regions are found in the rock and mineral kits 
of Project Rocks. You can learn to recognize some of these in the field but do not be 
confounded! It takes practice and perseverance, given the variety of colour and form within 
the same type of rock. The identification of rocks and minerals is easier when you know 
where the sample was found. Be patient! 
 
There are nearly 2000 minerals; many resemble one another so closely that it is difficult to tell 
them apart. The good news is that you need to learn to identify only about 105 to know just 
about everything that you might find. Persist but have fun -and, most importantly, get 
comfortable with a good field guide and familiar with rock and mineral properties. Learn to 
read the story of the rock, even if its name escapes you! 
 
 Properties  
 
When we identify our friends, we unconsciously perform a number of tests. We notice the hair 
colour and style, eye and skin colour, height, weight, and sex of the individual. We also look 
for any distinguishing features. After we have assessed all these attributes, we assemble our 
observations; then we come up with the name of the person we recognize. 
 
Exactly the same procedure can be followed to identify rocks and minerals. Look at the 
characteristics of the mineral, and assemble your observations. Then use reference materials, 
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perhaps first hand knowledge and experience, to come up with the name or possible names 
of the rock or mineral. The observed characteristics will guide you. 
 
The first key to rock and mineral identification is to learn what is meant by certain terms that 
refer to property. Then you can use your field guide beyond just comparing pictures. The first 
hurdle to get over is to train yourself not to rely on colour to identify rocks and minerals! 
 

 Chemical Properties 
Rocks and minerals are chemical compounds. Like all matter, the ingredients, the proportions 
of these and how these react or bond with one another, dictate the properties of matter. The 
chemical composition of rocks and minerals give certain chemical properties. 
 
Weak hydrochloric acid can be used to test the reactivity of certain rocks or minerals. 
Limestone will fizz or effervesce with acid, just as baking soda fizzes with vinegar. Watch for a 
far less significant fizz! 

 Some prospectors and field geologists use a blow pipe kit. A small amount of 
powdered rock is burned in a plaster hollow. Flame colours and remains after burning 
indicate certain minerals and mineral elements. 

 Physical Properties  
Properties, such as cleavage and fracture that depend on the physical structure of the rock or 
mineral are known as physical properties. 
 
Some characteristics or properties of rocks and minerals can be recognized with keen 
observational skills. One example is lustre. Metallic rocks and minerals are shiny, like tin foil; 
it may be a dull sheen. Hand lenses increase your powers of observation. 
 
Other physical properties are tested using simple tools, such as a nail to test hardness, or a 
small piece of unglazed porcelain to test streak. 
 
Still, other physical characteristics can only be assessed by using special instruments, such 
as ultraviolet lights, or radiation detectors, such as Geiger counters. 
 

 The Guiding Light  
 
Many properties of rocks and minerals depend on light. Optical mineralogy is the study of how 
light behaves when directed on and through specific minerals. This reveals a lot about the 
internal structure of the mineral. 
 
Colour is a function of light reflected by an object.  For instance garnets come in every colour 
of the rainbow. Quartz can range from white to purple and even black. 
 
Certain distinctive colours result from tiny inclusions of other elements in the mineral crystal. 
Without these little intruders, or with a different element, the mineral is a totally different 
colour. The elements of iron, manganese or cobalt can give reddish, purplish or bluish colours 
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respectively. However since rock is a mixture of several different minerals, which in turn are a 
mixture of several different elements, rock colour is much less enlightening! 
 
The colour of rocks and minerals can be further disguised by surface weathering. It is best to 
examine a fresh surface or to give the sample a rub to remove any dust and broken bits. 
 
Lustre is a function of the reflectance of the rock or mineral, both inside and out. You can 
decide if your rock is glassy, pearly, silky, earthy, metallic or non-metallic. These words 
describe how the rock appears under white light. 
 
Streak is the colour of the mineral powder ~ that results when it is rubbed against a hard, 
rough streak plate such as an unglazed porcelain tile. Hematite, a red colour, was used by 
American Indians as war paint; it is also known as bloodstone. Graphite, the lead of your 
pencil, and molybdenite appear very similar but graphite has a characteristic grey streak, 
while molybdenite has a green streak. If you were merely to scratch both on a streak plate, 
you might not see the difference. However first give the minerals a good rub and then take 
your fingernail and scratch each. Then try the streak test again and look closely at the tail. 
One will have a subtle shade of green. 
 
Rocks and minerals that emit visible light when 'black light', scientifically ultraviolet light, is 
shone on them are said to be fluorescent. UV radiation, more energetic than normal light, can 
not be seen but is absorbed by some substances. Then these materials radiate lower energy 
visible light so that the substance glows. Minerals, such as sdheelite, have a characteristic 
fluorescence.  
 
Triboluminescence (try-bow-loo-mih-nesence) is a light phenomenon caused by jumping 
electrons. The friction of rubbing causes electrons in the mineral's atoms to be temporarily 
dislodged from their orbits. When the electrons jump back to their normal resting place, a form 
of energy is released. Try biting a chicklet in the dark!  
 
Therrnoluminescence is colour produced by Q heating minerals. When certain minerals are 
heated to 150C to 250C these glow beautifully. Calcite glows bright yellow; chlorophane 
fluorite glows pale green to white and violet; fluorite glows more yellow. Celestite, known as 
the fireworks mineral; gives off brilliant colours which result from the element strontium. 
Strontium is also used in the bright paint on highway signs. 
 
Some rocks and minerals, such as gypsum and garnets, are transparent.  Calcite is valued for 
optical instruments. Not only does light pass through calcite, but because of its crystal 
structure, some calcite is double refractive; two images are viewed through calcite. You can 
try this with the large sample of calcite contained in the Rocks box. 
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Sedimentary Rocks  
 
Sedimentary rocks are deposits left behind when the fluid agent which carried them dropped 
the load. The small particles of the deposits that now form the rock are called grains. 
 
Distinctive characteristics of sedimentary rocks include fossils, salty crystals, layers and cross 
beds. Most of the rocks of the Mackenzie region and the Interior and Coastal Plains are 
sedimentary rocks. Because there was water in every region of the Nunavut Territory at one 
time or another, sedimentary rocks are found all over. 
 
The size of the fragments in sedimentary rocks relate to the rock name. Fine particles of clay 
form mudstone or shale. Silt forms siltstone. Sand forms sandstone. 
 
Sedimentary rocks can be named according to the mineral content, and textural attributes. 
How much matrix or background rock is there? What is in it? If less than 15 per cent of the 
rock is matrix, the rocks are called arenites. Wackes have more than 15 per cent matrix. 
 
Gravel, pebble, cobble and boulders form conglomerate, with rounded components. More 
angular rock fragments in a matrix are known as breccia. 
 
Igneous Rocks 
 
Igneous rocks were formed from molten rock. If the magma cooled slowly enough, different 
minerals in the magma solidified at different temperatures to form interlocking mineral 
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crystals. Very small crystals sometimes are referred to as grains. Granite and diorite have 
interlocking crystals. 
 
If the magma cooled quickly, there are no grains or they are extremely small. Quartz, the 
mineral that solidifies first in granite, will often be massive with undetectable crystals. Basalt, 
formed by quick cooling of lava, has undetectable crystals. Both of these are common across 
Nunavut and the Northwest Territories. 
 
Metamorphic Rocks  
 
Look for signals of pushing, squeezing and baking to identify metamorphic rocks. Bumpy, 
shiny greenish folds (schistosity) characterize chlorite schist of the Yellowknife area. Fine 
lines of alternating colours characterize gneisses; these distinguish the different sorts of 
minerals whose crystals have been squished to form plates, under very high pressures. 
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Pet Rock 
(adapted from http://www.nevadamining.org/education/projects/proj_941443200.html) 

 
Materials:  

Two or more metric rulers  
Two or more scales with gram weights  
Two or more copper pennies  
Two or more steel nails  
 Water container  
100 ml or less of vinegar  
Eyedropper  
Magnifying glass  
Each pair of student to collect one rock  
Craft supplies 

 
Objective: 
Find out what characteristics make your rock unique among all the pet rocks in the camp. 

 
Background Information: 
There are over 2,000 minerals in the earth, but ten form 99% of the earth’s rocks. Geologists 
measure the hardness of minerals by giving them a number from one (soft) to ten (hard). 
How are rocks and minerals different? Minerals are relatively pure and chemical formulas can 
be written for them.  Rocks are usually a mixture of minerals. Some minerals, but not all, form 
rocks. Some of these rock-forming minerals are listed below. 

 
Mohs’ Scale of Hardness of Minerals: 

1.  talc - fingernail scratches 
2.  gypsum - fingernail scratches 
3.  calcite - fingernail scratches 
4.  fluorite - copper penny scratches 
5.  apatite - knife scratches 
6.  feldspar - metal file scratches 
7.  quartz - scratches glass 
8.  topaz - scratches quartz 
9.  ruby, sapphire - scratches topaz 
10. diamond - scratches others, only scratched by diamond 

 
Kinds of rock: 

Sedimentary - The word comes from Latin and means “settle”. Sediment such as sand, 
clay and gravel can be cemented together by water pressure, forming sandstone, shale 
and conglomerates respectively. Sedimentary rock is also formed from living things such 
as plants (coal). A third formation is caused by chemical change (many forms of 
limestone). Fossils are common in sedimentary rock, particularly near the ocean. 
 
Igneous - This group of rocks is formed from hot, liquid magma. Coarse-grained rocks 
such as granite are produced by slowly cooling underground. The Sierra Nevadas are 
granite. Others such as basalt, obsidian, and pumice cool quickly on the surface. 
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Metamorphic - Rock that changes from its original from due to pressure, heat, gas or 
water is called metamorphic. Crystals may grow, bands of minerals may form, layering 
may develop, etc. Slate can develop from shale and marble from limestone. 

 
Instructions: 
Ask students to bring a rock bigger than their thumb and smaller than their fist. Encourage 
them to bring interesting and unusual specimens, perhaps collected on a vacation.  If 
possible, bring in samples of soft rocks, lava and pumice for comparison. 

 
Set up the following comparisons: 
Length - metric rulers 
Mass - scales and weights 
Scratch - copper pennies, nails 
Vinegar - vinegar, eyedropper, paper towel (test rock to see if there is a reaction) 
Float - water in container, paper towel 

 
Each student will perform the above tests on their rock. Have each student keep a record of 
their rock's characteristics. Use these results to start a discussion on the different types of 
rocks that can be found in our earth's surface. 

 
 

  
  



Science Culture Camp 2012 

 65 

Pet Rock  
Work Sheet 

 
Team 
members:_______________________________________________________________ 
 
1.  What did you name your rock? 
 
 ____________________________________________________ 

2.  Describe your rock using the characteristics  below. 
 
 
Colour -    ____________________________________ 

Texture -    ____________________________________ 

Length -     ____________________________________ 

Mass -     ____________________________________ 

Volume -    ____________________________________ 

Density -     ____________________________________ 

Hardness -     ____________________________________ 

Reaction to Acid -    ____________________________________ 

Bouyancy (Float or Sink?)  ____________________________________ 

3.  What family  or classification of rocks (igneous, metamorphic, or sedimentary) do you think 

your pet belongs to?     ____________________________________________ 

 Support your classification with reasons. 

________________________________________________________________________ 

________________________________________________________________________ 
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Open-Pit Mining 
From Wikipedia, the free encyclopedia 

 
Open-pit mining, also known as open-cast mining, open-cut mining, and strip mining, 
refers to a method of extracting rock or minerals from the earth by their removal from an open 
pit or borrow. 
The term is used to differentiate this  form of mining from extractive methods that require 
tunneling into the earth. Open-pit mines are used when deposits of commercially useful 
minerals or rock are found near the surface; that is, where the overburden (surface material 
covering the valuable deposit) is relatively thin or the material of interest is structurally 
unsuitable for tunneling (as would be the case for sand, cinder, and gravel). For minerals that 
occur deep below the surface—where the overburden is thick or the mineral occurs as veins 
in hard rock— underground mining methods extract the valued material. 
Open-pit mines that produce building materials and dimension stone are commonly referred 
to as quarries . People are unlikely to make a distinction between an open-pit mine and other 
types of open-cast mines, such as quarries, borrows,  placers, and strip mines.  
Open-pit mines are typically enlarged until either the mineral resource is exhausted, or an 
increasing ratio of overburden to ore makes further mining uneconomic. When this occurs, the 
exhausted mines are sometimes converted to landfills  for disposal of solid wastes. However, 
some form of water control is usually required to keep the mine pit from becoming a lake.  
 
Extraction 
Open-pit mines are dug on benches, which describe vertical levels of the hole. These 
benches are usually on four metre to sixty metre intervals, depending on the size of the 
machinery that is being used. Many quarries do not use benches, as they are usually shallow. 
Most walls of the pit are generally dug on an angle less than vertical, to prevent and minimise 
damage and danger from rock falls. This depends on how weathered the rocks are, and the 
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type of rock, and also how many structural weaknesses occur within the rocks, such as a 
fault, shears, joints or foliations. 
The walls are stepped. The inclined section of the wall is known as the batter, and the flat part 
of the step is known as the bench or perm. The steps in the walls help prevent rock falls 
continuing down the entire face of the wall. In some instances additional ground support is 
required and rock bolts, cable bolts and shotcrete are used. De-watering bores may be used 
to relieve water pressure by drilling horizontally into the wall, which is often enough to cause 
failures in the wall by itself. 
A haul road is situated at the side of the pit, forming a ramp up which trucks can drive, 
carrying ore and waste rock. 
Waste rock is piled up at the surface, near the edge of the open pit. This is known as the 
waste dump. The waste dump is also tiered and stepped, to minimise degradation. Ore which 
has been processed is known as tailings, and is generally a slurry. This is pumped to a 
tailings dam or settling pond, where the water evaporates.  
 
Facts about Gold 
Gold, like no other metal, has a fascinating history and a special place in the world.  For 
thousands of years it has been used as an ornament of kings, a currency and standard for 
global currencies, and more recently, in a wide range of electronic devices and medical 
applications. 
 
Gold's many unique properties have secured it a central role in history and human 
development. Gold is a remarkable, rare metal, with an unparalleled combination of chemical 
and physical properties. It is the only yellow metal and bears its name from the Old English 
word for yellow, 'geolu'. It is also the only metal that forms no oxide film on it's surface in air at 
normal temperatures, meaning that it will never rust or tarnish. 
 
Gold's chemical symbol, Au, comes from the latin word for gold, aurum. In the Periodic Table 
of Elements, gold is classified as a transitional metal with the following characteristics: 
 

 Symbol: Au 
 Atomic number: 79 
 Atomic mass: 196.96655 amu 
 Number of protons/electrons: 79 
 Number of neutrons: 118 
 Melting point: 1,064.43°C (1,337.58°K, 1,947.97°F) 
 Boiling point: 2,807.0°C (3,80.15°K, 5,084.6°F) 
 Density @ 293°K: 19.32 grams per cubic centimeter 
 Crystal structure: cubic 
 oxidation states: +1, +3 

 
Gold may be alloyed with various other metals to give it special properties. In its pure form, 
gold has a metallic luster and is sun yellow, but when mixed or alloyed with other metals, 
such as silver (Ag), copper (Cu), zinc (Zn), nickel (Ni), platinum (Pt), palladium (Pd), tellurium 
(Te), and iron (Fe), creates various color hues ranging from silver-white to green and orange-
red. Usually, red, yellow and green golds are made by adding varying amounts of copper (Cu) 



Kivalliq Science Educators' Community 

 68 

 

and silver (Ag) to produce alloys of 10 to 14 carats. White golds have traditionally been made 
by alloying nickel (Ni), zinc (Zn) and copper (Cu) with gold, but more recently silver (Ag) and 
palladium (Pd) have replaced the zinc. These color variation treatments to gold are mostly 
used in jewelry. 
 
Gold is found in nature in quartz veins and secondary alluvial deposits as a free metal or in a 
combined state. It is widely distributed although it is rare, being 75th in order of abundance of 
the elements in the crust of the Earth. It is almost always associated with varying amounts of 
silver; the naturally occurring gold-silver alloy is called electrum. Gold occurs, in chemical 
combination with tellurium, in the minerals calaverite and sylvanite along with silver, and in 
the mineral nagyagite along with lead, antimony, and sulfur. It occurs with mercury as gold 
amalgam. It is generally present to a small extent in iron pyrites; galena, the lead sulfide ore 
that usually contains silver, sometimes also contains appreciable amounts of gold. Gold also 
occurs in seawater to the extent of 5 to 250 parts by weight to 100 million parts of water. 
Although the quantity of gold present in seawater is more than 9 billion metric tons, the cost of 
recovering the gold would be far greater than the value of the gold that could thus be 
recovered. 
 
Properties of Gold 
An unparalleled combination of chemical and physical properties make gold invaluable to a 
wide range of everyday applications. One of the most important of these properties is gold's 
virtual indestructibility. Gold is the most non-reactive of all metals. It is called a "noble" metal 
(an alchemistic term) because it does not oxidize under ordinary conditions, meaning that it 
will never rust and never tarnish.It will, however, dissolve in aqueous mixtures containing 
various halogens such as chlorides, bromides, or some iodides. It will also dissolve in some 
oxidizing mixtures, such as cyanide ion with oxygen, and in aqua regia, a mixture of 
hydrochloric and nitric acids. 
 
Gold's physical properties of high electrical conductivity and chemical inertness make it an 
excellent and reliable conductor, particularly in harsh environments, where temperatures can 
range from -55°C to 200°C. The use of gold in circuitry ensures reliability of equipment 
operation, particularly in the vital activation of safety airbag mechanisms in motor vehicles or 
deployment of satellites and spacecraft.No other metal is as ductile or as malleable as gold. A 
single ounce of the metal can be drawn into a wire five miles long. Gold can be hammered 
into sheets so thin that light can pass through. High purity gold reflects infrared (heat) energy 
almost completely, making it ideal for heat and radiation reflection. Gold-coated visors 
protected astronauts' eyes from searing sunlight on the Apollo 11 moon landing. Gold is also 
an excellent conductor of thermal energy. It is used in many electronic processes to draw 
heat away from delicate instruments. For example, the main engine nozzle of the space 
shuttle uses a 35% gold alloy. 
 
Gold Colors 
Gold is bright yellow and has a high luster. Finely divided gold, like other metallic powders, is 
black; colloidally suspended gold ranges in color from ruby red to purple. 
Gold can mixed with other metals to give it different colors. 
White gold is very popular right now. It can be in 18-karat or 14-karat gold (but not in 22-karat, 
as it is yellow gold). There are two basic types of white gold alloys: white gold mixed with 
nickel and white gold mixed with palladium. Nickel can be mixed with gold to create a white or 
gray color, but some people have an allergy to nickel. Palladium is another metal used to 
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create white gold. Palladium is better but it costs more. Copper creates pink and rose tones in 
gold.The more the copper, the deeper will be the effect. Greenish shades are created by 
adding silver to gold. Rose gold and Green gold can be 18-karat or 14-karat but the color is 
stronger in the 14-karat alloys. Purple gold. It is referred as amethyst or violet gold. Purple 
gold is obtained by mixing gold and aluminium in a certain fixed ratio. Gold content is almost 
79% and therefore it is qualified to be referred to as 18K gold. Blue gold is made as an inter-
metallic compound between gold and indium . The gold gets a bluish hue color with this 
process. Black gold is created using a few techniques. Electro-deposition using black rhodium 
or ruthenium is the first technique. Controlled oxidation of Carat gold containing cobalt or 
chromium can also be made to create black gold. Amorphous carbon is also used some 
times, with the Plasma Assisted Chemical Vapor Deposition process. 
 
Uses of Gold 
Gold has been prized by people since the earliest times for making statues and icons and 
also for jewelry to adorn their bodies. Intricately sculptured art objects and adornment jewelry 
have been uncovered in the Sumerian royal Tombs in southern Iraq and the tombs of 
Egyptian kings. Significant buildings and religious temples and statues have been covered 
with thinly beaten sheets of gold. Due to its rarity, gold has long been considered a symbol of 
the wealth and power of its possessor. 
In 2001, it was estimated that 2870 tons of gold were produced worldwide. About 80 percent 
of that gold production was used to make jewelry, the majority of which was sold in India, 
Europe and the United States of America 14 carrot Gold Jewelery is very common among 
jewelry pieces. Gold jewelry is universally popular, loved for its lustrous yellow color and 
untarnishing character. In many Asian countries, such as India, Thailand, and China, gold is 
important to religious ceremonies and social occasions, such as the Chinese New Year and 
Hindu marriages in India.Importantly, gold is still regarded throughout much of the world as a 
store of financial value, particularly in many developing countries. However it has many other 
vital uses in modern life. 
 
Each year approximately 660 tons of gold are used in telecommunications, information 
technology, medical treatments, and various industrial applications. Due to its high electrical 
conductivity, gold is a vital component of many electrical devices, including computers. It is 
used in the manufacture of approximately 50 million computers each year, as well as millions 
of televisions, DVDs, VCRs, video cameras and mobile phones. Gold has been used in 
medicine since 1927, when it was found to be useful in the treatment of rheumatoid arthritis. 
Even before then it was used in dentistry, in fillings and false teeth. Because it is non-toxic 
and biologically benign, gold is perfect for many medical applications. Surgeons use gold 
instruments to clear blocked coronary arteries. In another medical procedure, gold pellets are 
injected into the body to help obstruct the spread of prostate cancer in men. Gold is also used 
in lasers, which allow surgeons to seal wounds quickly or treat once-inoperable heart 
conditions. Thin gold wires are used in many surgical procedures to provide strong and inert 
support. Gold is also used in the form of gold leaf in the arts of gilding and lettering. Purple of 
Cassius, a precipitate of finely divided gold and stannic hydroxide formed by the interaction of 
auric chloride and stannous chloride, is used in coloring ruby glass. 
 
Origins of Gold 
The origin of enriched veins is not fully known, but it is believed that the gold was carried up 
from great depths with other minerals, at least in partial solid solution, and later precipitated. 
The gold in rocks usually occurs as invisible disseminated grains, more rarely as flakes large 
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enough to be seen, and even more rarely as masses or veinlets. Crystals about 2.5 cm (1 
inch) or more across have been found in California. Masses, some on the order of 90 kg (200 
pounds), have been reported from Australia. 
 
Compounds 
The characteristic oxidation states of gold are +1 (aurous compounds) and +3 (auric 
compounds). Gold is more easily displaced from solution by reduction than any other metal; 
even platinum will reduce Au3+ ions to metallic gold. 
Among the relatively few gold compounds of practical importance are gold chloride, AuCl; 
gold trichloride, AuCl3; and chlorauric acid, HAuCl4. In the first compound gold is in the +1 
oxidation state, and in the latter two, the +3 state. All three compounds are involved in the 
electrolytic refining of gold. Potassium cyanoaurate is the basis for most gold-plating baths 
(the solution employed when gold is plated). Several organic compounds of gold have 
industrial applications. For example, gold mercaptides, which are obtained from sulfurized 
terpenes, are dissolved in certain organic solutions and used for decorating china and glass 
articles. 
 
Gold is widespread in low concentrations in all igneous rocks. Its abundance in the Earth's 
crust is estimated at about 0.005 parts per million.It is 75th in order of abundance of the 
elements in the crust of the Earth. 
 
Gold occurs mostly in the native state, remaining chemically uncombined except with 
tellurium, selenium, and possibly bismuth. The element's only naturally occurring isotope is 
gold-197.Gold is almost always associated with varying amounts of silver; the naturally 
occurring gold-silver alloy is called electrum. Gold often occurs in association with copper and 
lead deposits, and, though the quantity present is often extremely small, it is readily recovered 
as a by-product in the refining of those base metals. Large masses of gold-bearing rock rich 
enough to be called ores are unusual. Two types of deposits containing significant amounts of 
gold are known: hydrothermal veins, where it is associated with quartz and pyrite (fool's gold); 
and placer deposits, both consolidated and unconsolidated, that are derived from the 
weathering of gold-bearing rocks.  
 
Gold also occurs in seawater to the extent of 5 to 250 parts by weight to 100 million parts of 
water. Although the quantity of gold present in seawater is more than 9 billion metric tons, the 
cost of recovering the gold would be far greater than the value of the gold that could thus be 
recovered. 
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Meadowbank Gold Mine 

The Meadowbank gold project is located in the Nunavut Territory of Canada and initial 
production is expected to begin in early 2010. It has probable gold reserves of 3.6 million 
ounces and a large gold resource. 
 
The 100%Agnico-Eagle-owned Meadowbank gold project is located in the Kivalliq district of 
Nunavut and lies in the Third Portage Lake area, approximately 70 km north of the Hamlet of 
Baker Lake, near the western shore of Hudson's Bay.  
 
Construction of the mine is underway with a 110-kilometre all-season road to the site 
completed. The mill, powerhouse and service buildings are fully enclosed. Development of 
the east dyke, which will permit the start of production from the Portage open pit, is also well 
advanced.  
 
Mine commissioning and first gold production from the Portage open pit is anticipated in early 
2010. The mine is estimated to produce an average of 350,000 ounces of gold per year over 
a nine-year mine life.  
 
Construction of the Bay-Goose dykes is scheduled for 2009 and 2010. Completion of these 
dykes will enable the extension of the Portage pit and access to the higher grade ore of the 
Goose Island open pit by 2011.  
 
An $11-million exploration program is in progress, with five drill rigs operating on site. The 
focus is on resource conversion and on expansion of the Vault, Goose South and Portage 
zones.  
 
A scoping study is underway to consider an increase to the proposed production rate at 
Meadowbank from 8,500 tonnes per day to 10,000 tonnes. The additional production would 
come initially from accelerated development of the Goose Island and Portage open pits and 
potentially from an underground operation on the southern end of the deposit. Study results 
are scheduled for late 2009.  
 
History 
On February 14, 2007, it was announced that Cumberland and Agnico-Eagle  had entered 
into a definitive agreement in which Agnico-Eagle would make an all share exchange offer for 
all outstanding and fully diluted common shares of Cumberland.  The exchange was 
completed on July 9, 2007. 
 
In the 1980’s, regional grassroots exploration programs outlined gold bearing Archean 
greenstone belts in the Baker Lake area. Asamera Minerals (with sixty percent interest) and 
Comaplex (with forty percent interest) were partners in the project. In 1984, Cumberland 
acquired Asamera’s sixty percent interest. The Third Portage deposit was discovered in 1987. 
These programs provided further information on the Third Portage deposit and outlined the 
Goose Island deposit, and the North Portage deposit. In 1997, Cumberland acquired 
Comaplex’s forty percent interest making it the 100% owner of the project. Further exploration 
programs discovered three other gold deposits: the Vault deposit (October 2000), the PDF 
deposit (October 2002), the Cannu zone (September 2005). 
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By 2003, Cumberland had identified several large, high grade shallow and closely spaced 
gold deposits at Meadowbank, thus establishing a major Canadian gold project. Currently, the 
Meadowbank gold project consists of ten Crown mining leases (7,395 hectares) and three 
Nunavut Tunngavik Inc exploration concessions (23,126 hectares) covering a total of 30,521 
hectares. In February 2005, the results of a feasibility study that had begun in 2003 were 
announced. The study suggested that a conventional open pit gold mine would have a mine 
life of approximately eight years from probable mineral reserves of 2,890,000 ounces situated 
within closely-spaced, near surface deposits. In September 2006, Cumberland reported that 
the Cannu Zone contained approximately 85,000 ounces of inferred mineral resources. In 
August 2006, Cumberland received a positive recommendation from the Nunavut Impact 
Review Board for development of Meadowbank. 
 
Agnico-Eagle plans to draw personnel from its Quebec base to complement and assist the 
workforce in Nunavut. We anticipate a long-term, mutually beneficial relationship with citizens 
and government of Nunavut, much like our experience in Quebec. 
 
Geology 
The Meadowbank comprises a series of Archean-aged gold deposits hosted within 
polydeformed rocks of the Woodburn Lake Group; part of the series of Archean Supracrustal 
assemblages forming the Western Churchill supergroup in northern Canada. 

Currently, three of the four deposits are planned to be mined. The Goose Island and Portage 
deposits are hosted by highly deformed magnetite rich iron formation rocks while an 
intermediate volcanic rock assemblage hosts the majority of the mineralization at the more 
northerly Vault deposit. In all deposits, gold mineralization is commonly associated with 
intense quartz flooding, and the presence of iron sulphite minerals (pyrite and/or pyrrhotite). 

Deposits 
Four gold deposits have been discovered along the Meadowbank gold trend, a 25 kilometre 
long trend encompassing 35,000 hectares of land. The known gold resources are situated 
within 225 metres of surface, making the project amenable to open pit mining methods. A 
zone of high grade, near surface gold mineralization, the Cannu zone, was discovered and 
evaluated during the 2005 drill program 

The Portage gold deposits are defined over 1.85 km strike length and cross lateral extents 
ranging from 100m to 230m. The geometry consists of a NNW striking recumbent fold with 
limbs that extend to the west. The mineralization in the lower limb of the fold is typically 6m to 
8m in true thickness reaching up to 20m in the hinge area. 

The Goose Island deposit is similar in its geometry and setting to the Portage deposit, with a 
NNW trend and a steep westerly dip. The deposit is currently defined over a 750m strike 
length and down to 500m at depth (mainly in the southern end); with true thickness of 10m to 
12m. 

The Vault deposit is a planar and shallow dipping with a defined strike of 1,100m. The deposit 
has been disturbed by two sets of normal faults striking east-west and north-south and 
dipping moderately to the southeast and steeply to the east respectively. The main lens has 
an average true thickness of 8m to 12m. The hanging wall lenses are 3m to 5m. 
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Reserves and Resources 
Meadowbank 2008 Mineral Reserves and Resource* 

 
Gold 

(g/tonne) 
Tonnes 
(000's) 

Gold Ounces 
(000's) 

Probable Reserve 3.45 32,773 3,638 

Indicated Resource 2.17 21,956 1,531 

Inferred Resource 2.78 4,953 443 

*Mineral reserves are not a subset of mineral resources.  Please refer to the company press release dated 
February 18, 2009 for further details on the mineral reserves and resources.  The technical information has been 
prepared under the supervision of, and reviewed by, Marc Legault P.Eng., Vice-president Project Development, 

and a “Qualified Person” for the purposes of National Instrument 43-101.   
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Meadowbank Mine Tour Notes 
 

You will tour the Meadowbank mine site as part of a group and the order of your tour may 
vary.  Determine the main function or purpose of each of the following mine locations.  

 
Pit  

 
__________________________________________________________________________ 

 
__________________________________________________________________________ 

 
Ore Crusher 
__________________________________________________________________________ 

 
__________________________________________________________________________ 

 
 

Tailings Pond 
__________________________________________________________________________ 

 
__________________________________________________________________________ 
 
Core Shack 
__________________________________________________________________________ 

 
__________________________________________________________________________ 
Assay Lab 
__________________________________________________________________________ 

 
__________________________________________________________________________ 
 
How is the gold extracted from the crushed ore? 
 
__________________________________________________________________________ 

 
__________________________________________________________________________ 

 
__________________________________________________________________________ 

 
How many people work at the Meadowbank mine? 
 
 __________________________________________________________________________ 

 
__________________________________________________________________________ 
 
How many years will the Meadowbank Mine operate? 
 
__________________________________________________________________________ 
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Careers in Geology and Mining Questions 
 

Based on the careers in mining presentation answer the following questions. 
 
1. List five different jobs related to mining. 

   
 ________________________ 

 
       
  ________________________ 
 
       
  ________________________ 
 
       
  ________________________ 
 
       
  ________________________ 

 
2. Will mining be part of Kivalliq future? explain 
 
__________________________________________________________________________ 
 
 
__________________________________________________________________________ 
 
3. Would you be interested in a mining-based career?  Why? 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
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Chocolate Chip Cookie Mining 
(adapted from http://www.nevadamining.org/education/projects/proj_951897600.html) 

Materials:  
 Play money (monopoly money works fine) 
 Large square graph paper (e.g. four squares to inch) 
 3 different types of chocolate chip cookies (No-Name Brand, Standard brand, Deluxe 

brand)  
 Flat toothpicks  
 Bamboo skewer  
 Paper clips  
 Push pins 
 Pencils  
 
Overview: 
The purpose of this game is to give the playeran introduction to the economics of mining.  
This is accomplished with each player buying "property", purchasing the "mining equipment", 
paying for the "mining operation", and finally completing the "reclamation" of their property.  
In return, each team receives money for the "ore mined" and gets tangible "mining returns".  
 
Teams must make decisions on which property to buy, which tools to use, etc.  Does one use 
the cheapest equipment, break it, replace it for a cost, break it, replace it  - or does one buy 
the most expensive equipment and only have to buy it once?  These are some of the same 
decisions that must be made in the mining industry.  The objective of the game is to learn how 
to run a profitable mining operation that is environmentally sound. 
 
Instructions:  
Players (teachers, students) can do this separately or work in teams of two. 
 
Start-up information  
Each player starts with $19 of cookie mining money. 
Each player receives a sheet of graph paper. 
Each player must buy his/her own "mining property" (cookie). 
Only one property per player.  
 
Mining Property (Cookie) for sale 
No-Name Brand - $3.00  
Standard brand (e.g. Chips Ahoy) - $5.00  
Deluxe or Decadent - $7.00 
 
Method of Mining  
After the property (cookie) is bought, the player places the cookie on the graph paper and, 
using a  pencil, traces the outline of the cookie.  The player must then count each square that 
falls inside  the circle.  
 
Note: Count partial squares as a full square. Each player must buy his/her own "mining 
equipment".  More than one piece of equipment may be purchased. Equipment may not be 
shared between teams.  
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Mining Equipment for sale  
Flat toothpick - $2.00  
Round toothpick - $3.00  
Paper clip - $4.00  
Push pin - $5.00 
 
Mining Operation costs  
$1.00 per minute.  
 
Ore Mined (sale of chocolate chips)  
$2.00 per chip (broken chips can be combined to make 1 whole chip). 
 
Reclamation and Environmental Clean-up 
$1.00 per square over original count. 
 
After the cookie has been "mined", the cookie must be placed back into the circled area on 
the graph paper.  This can only be accomplished using the mining tools - no fingers or hands 
allowed. 
 
Points to Consider 
1. No player can use his or her fingers to hold the cookie. The only things that can touch the 

cookie are the mining tools and the paper the cookie is sitting on.  
2. Team s should be allowed a maximum of five minutes to “mine” their cookie. Players that 

finish before the five minutes are up should only credit the time spent “mining”.  
3. A team can purchase as many mining tools as they desire and the tools can be of different 

types.  
4. If the mining tools break, they are no longer useable and a new tool must be purchased.  
5. The team with the largest net profit at the end of the game wins.   
6. All players get "mining rewards" and WIN at the end, because they get to eat what's left of 

their cookie!  
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Chocolate Chip Cookie Mining Activity Work Sheet 
 
Team members:____________________________________________________________ 
 

1.  Before you begin to separate the mineral (chocolate chips) from the waste (cookie), 
measure the property using your graph paper.  Counts the number of squares the cookie 
takes up. 
 
Compare your results with those of the other groups. Does the amount of valuable mineral 
seem to be about the same on each property?  
 
________________________________________________________________________ 

________________________________________________________________________ 

2.  Find a method for separating the valuable mineral (the chocolate chips) from the mining 
property (the cookie).  Describe it below. 
 
________________________________________________________________________ 

________________________________________________________________________ 

3.  Reclamation - compare the size of the property before with the amount reclaimed.  Is it 
possible to put the waste back into the hole made during the mining? 
 
________________________________________________________________________ 

________________________________________________________________________ 

4.  Calculate how much it cost you to mine the cookie, how much you spent, and how much 
you made, using the costs associated with this project.  Compare the results with the rest 
of the groups.  What did you discover?  What does this tell you about efficient mining 
methods? 
 
________________________________________________________________________ 

________________________________________________________________________ 

__________________________________________________________________________ 
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GPS - FIND THE ROCKs 
GROUP MEMBERS: 
_________________________  ________________________  _______________________ 

_________________________  ________________________  _______________________ 
Using your knowledge of GPS and the people in your group, locate the identified 6 waypoints 
and provide the following data for each one: coordinates (latitude and longitude),  rock type, 
answer to question, and punch your card. You have 90 minutes to complete this task.  Record 
the following information in the space provided below. 
 

Waypoint # 1 
Description: 

Rock Type 

Coordinates: 

Direction: 

Answer to Question #1 Stamp 

Waypoint # 2 
Description: 

Rock Type 

Coordinates: 

Direction: 

Answer to Question #2 Stamp 

Waypoint # 3 
Description: 

Rock Type 

Coordinates: 

Direction: 

Answer to Question #3 Stamp 

Waypoint # 4 
Description: 

Rock Type 

Coordinates: 

Direction: 

Answer to Question #4 Stamp 

Waypoint # 5 
Description: 

Rock Type 

Coordinates: 

Direction: 

Answer to Question #5 Stamp 

Waypoint # 6 
Description: 

Rock Type 

Coordinates: 

Direction: 

Answer to Question #6 Stamp 
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Basic Bannock Recipe 
 
Ingredients 

 3 cups of flour  
 1½ tsp baking powder  
 ½ tsp salt  
 ¼ cup of lard 
 1¼ cups of warm water 

 
Preparation 

1. Mix all dry ingredients together 
2. Make a hole in the middle and add fat 
3. Pour water on top of the fat 
4. Blend mixture together with your hands 
5. Divide the dough into two balls 
6. Flatten each ball into 1cm thickness 
7. Punch holes in both with a fork 
8. Cook in well-greased frying pan for 20 minutes 

 
 
Basic Chili Recipe 
 
Ingredients 

 3 tablespoon vegetable oil 
 2 kg ground beef 
 2-3 onions chopped  
 4 tablespoons chili powder 
 2 cans diced tomatoes, undrained 
 2 can (15 ounces) kidney beans, undrained 
 8-10 cans navy beans, undrained 
 2-3 cans tomato soup 
 water or beef stock 

 
Preparation: 

1. Heat oil in a large, heavy skillet.  
2. Cook ground beef and onions over medium heat until it is no longer pink.  
3. Transfer to stock pot and remaining ingredients.  
4. Slowly bring to a boil, while carefully stirring.  
5. Reduce heat, cover, and simmer for 15 minutes.  
6. Serve with tortillas, tortilla chips, buns, or bannock. 
7. Basic Chili recipe serves a tent of 12-16  
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Basic Pancakes Recipe 
 
Ingredients: 

 2 cups all-purpose flour, stirred or sifted before measuring 
 2 1/2 teaspoons baking powder 
 3 tablespoons granulated sugar 
 1/2 teaspoon salt 
 2 large eggs 
 1 1/2 to 1 3/4 cups milk 
 2 oil 

Preparation: 
1. Stir together flour, baking powder, sugar, and salt.  
2. In a separate bowl, whisk together the eggs and 1 1/2 cups of milk;  
3. Add  liquid to flour mixture, stirring only until smooth.  
4. Mix in oil.  
5. If the batter seems too thick to pour, add a little more milk.  
6. Cook in a hot, greased cast-iron frying pan, using about 1/4 cup of batter for 

each pancake.  
7. Cook until bubbly, a little dry around the edges, and lightly browned on the 

bottom; turn and brown the other side.  
8. Recipe for pancakes serves 4. 

 
Basic French Toast Recipe 
 
Ingredients: 

 4 eggs 
 1 teaspoon sugar, optional 
 1 teaspoon salt 
 1 cup milk 
 10 to 12 slices white bread 
 butter 
 maple syrup or other syrup 

Preparation: 
1. Break eggs into a wide, shallow bowl or pie plate; beat lightly with a fork. Stir in 

sugar, salt, and milk. 
2. Over medium-low heat, heat griddle or skillet coated with a thin layer of butter or 

margarine. 
3. Place the bread slices, one at a time, into the bowl or plate, letting slices soak up 

egg mixture for a few seconds, then carefully turn to coat the other side. 
Soak/coat only as many slices as you will be cooking at one time. 

4. Transfer bread slices to griddle or skillet, heating slowly until bottom is golden 
brown. Turn and brown the other side. Serve French toast hot with butter and 
syrup.  Recipe for French toast serves 4. 
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Coleman Lantern Safe Useage 
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Coleman Stove Safe Useage 
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GPS 
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GPS in a Nutshell 
Short for Global Positioning System, a worldwide MEO satellite navigational system formed 
by 24 satellites orbiting the earth and their corresponding receivers on the earth. The 
satellites orbit the earth at approximately 12,000 miles above the surface and make two 
complete orbits every 24 hours. The GPS satellites continuously transmit digital radio signals 
that contain data on the satellites location and the exact time to the earth-bound receivers. 
The satellites are equipped with atomic clocks that are precise to within a billionth of a 
second. Based on this information the receivers know how long it takes for the signal to reach 
the receiver on earth. As each signal travels at the speed of light, the longer it takes the 
receiver to get the signal, the farther away the satellite is. By knowing how far away a satellite 
is, the receiver knows that it is located somewhere on the surface of an imaginary sphere 
centered at the satellite. By using three satellites, GPS can calculate the longitude and 
latitude of the receiver based on where the three spheres intersect. By using four satellites, 
GPS can also determine altitude. 
 
GPS was developed and is operated by the U.S. Department of Defense. It was originally 
called NAVSTAR (Navigation System with Timing and Ranging). Before its civilian 
applications, GPS was used to provide all-weather round-the-clock navigation capabilities for 
military ground, sea, and air forces. 
 
GPS has applications beyond navigation and location determination. GPS can be used for cartography, 

forestry, mineral exploration, wildlife habitation management, monitoring the movement of people and 

things and bringing precise timing to the world. 

 
GPS—The Most Precise Navigation System Ever Invented 
The Global Positioning System, or GPS, can show you your exact position on Earth any time, 
anywhere, in any weather. The system consists of a constellation of 24 satellites (with about 6 
"spares") that orbit 11,000 nautical miles above Earth’s surface and continuously send signals 
to ground stations that monitor and control GPS operations. 
 
GPS satellite signals can also be detected by GPS receivers, which calculate their locations 
anywhere on Earth within less than a meter by determining distances from at least three GPS 
satellites. No other navigation system has ever been so global or so accurate. 
 
First launched in 1978, the development of a global navigation system dates back to the 
1960s when The Aerospace Corporation was a principal participant in the conception and 
development of GPS, a technology that has significantly enhanced the capabilities of our 
nation’s military and continues to find new uses and applications in daily life. We’ve helped 
build GPS into one of history’s most exciting and revolutionary technologies and continue to 
participate in its ongoing operation and enhancement. 

 
Elements of GPS 
GPS has three parts: the space segment, the user segment, and the control segment. The 
space segment consists of a constellation of 24 satellites (and about six "spares"), each in its 
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own orbit 11,000 nautical miles above Earth. The user segment consists of receivers, which 
you can hold in your hand or mount in a vehicle, like your boat or honda. The control segment 
consists of ground stations (six of them, located around the world) that make sure the 
satellites are working properly. The master control station at Schriever Air Force Base, near 
Colorado Springs, Colorado, runs the system.  
 
To help you understand GPS let’s discuss the three parts of the system—the satellites, the 
receivers, and the ground stations—and then look more closely at how GPS works. 
 
A Constellation of Satellites 
 An orbit is one trip in space around Earth. GPS 
satellites each take 12 hours to orbit Earth. Each 
satellite is equipped with an atomic clock so 
accurate that it keeps time to within three 
nanoseconds—that’s 0.000000003, or three-
billionths, of a second—to let it broadcast signals 
that are synchronized with those from other 
satellites. 
 
The signal travels to the ground at the speed of 
light. Even at this speed, the signal takes a 
measurable amount of time to reach the receiver. 
The difference between the time when the signal 
is received and the time when it was sent, 
multiplied by the speed of light, enables the 
receiver to calculate the distance to the satellite. To make this measurement as accurate as 
possible, the GPS navigation signals are specially designed to make it easy for GPS 
receivers to measure the time of arrival and to allow all the satellites to operate on the same 
frequency without interfering with each other. To calculate its precise latitude, longitude, and 
altitude, the receiver measures the distance to four separate GPS satellites. By using four 
satellites, the receiver calculates both its position and the time and doesn't need an expensive 
atomic clock like those on the satellites. 
 
Receivers 
GPS receivers can be carried in your hand or be installed on aircraft, ships, submarines, cars, 
trucks, and even caribou (in collars). These receivers detect, decode, and process GPS 
satellite signals. More than 100 different receiver models are already in use. The typical hand-
held receiver is about the size of a cellular telephone, and the newer models are even smaller 
and fit in a wristwatch or a Personal Data Assistant.  
 
Ground Stations 
The GPS control segment consists of several ground stations located around the world. 
•  A master control station at Schriever Air Force Base in Colorado 
•  Six unsafe monitor stations: Hawaii and Kwajalein in the Pacific Ocean; Diego Garcia in the 

Indian Ocean; Ascension Island in the Atlantic Ocean; Cape Canaveral, Florida and 
Colorado Springs, Colorado 

•   Four large ground-antenna stations that send commands and data up to the satellites and 
collect telemetry back from them. 
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The monitor stations track the navigation signals and send their data back to the master 
control station. There, the controllers determine any adjustments or updates to the navigation 
signals needed to maintain precise navigation and update the satellites via the ground 
antennas. To further improve system accuracy, in 2005, the master control station added data 
from six monitor stations operated by the National Geospatial-Intelligence Agency to the six 
GPS monitor stations. 

 
How GPS Works 
The principle behind GPS is the measurement of distance (or “range”) between the satellites 
and the receiver. The satellites tell us exactly where they are in their orbits by broadcasting 
data the receiver uses to compute their positions. It works something like this: If we know our 
exact distance from a satellite in space, we know we are somewhere on the surface of an 
imaginary sphere with a radius equal to the distance to the satellite radius. If we know our 
exact distance from two satellites, we know that we are located somewhere on the line where 
the two spheres 
intersect. And, if we 
take a third and a 
fourth measurement 
from two more 
satellites, we can find 
our location. The GPS 
receiver processes the 
satellite range 
measurements and 
produces its position.  
 
GPS uses a system of 
coordinates called 
WGS 84, which 
stands for World 
Geodetic System 
1984. It allows 
surveyors all around 
the world to produce 
maps like the ones you see in school, all with a common reference frame for the lines of 
latitude and longitude that locate places and things. Likewise, GPS uses time from the United 
States Naval Observatory in Washington, D.C., to synchronize all the timing elements of the 
GPS system, much like Harrison's chronometer was synchronized to the time at Greenwich. 
 
Now you should have a fairly clear picture of the GPS system. You know that it consists of 
satellites whose paths are monitored by ground stations. Each satellite generates radio 
signals that allow a receiver to estimate the satellite location and distance between the 
satellite and the receiver. The receiver uses the measurements to calculate where on or 
above Earth the user is located. 

 

Military Uses for GPS 
Although the GPS system was completed only in 1994, it has already proved to be a valuable 
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aid to U.S. military forces. Picture the desert, with its wide, featureless expanses of sand. The 
terrain looks much the same for miles. Without a reliable navigation system, U.S. forces could 
not have performed the maneuvers of Operation Desert Storm. With GPS the soldiers were 
able to go places and maneuver in sandstorms or at night when even the Iraqi troops who 
lived there couldn’t. More than 1,000 portable commercial receivers were initially purchased 
for their use. The demand was so great that before the end of the conflict, more than 9,000 
commercial receivers were in use in the Gulf region. They were carried by soldiers on the 
ground and were attached to vehicles, helicopters, and aircraft instrument panels. GPS 
receivers were used in several aircraft, including F-16 fighters, KC-135 aerial tankers, and B-
52 bombers. Navy ships used them for rendezvous, minesweeping, and aircraft operations. 
 
GPS has become important for nearly all military operations and weapons systems. It is also 
used on satellites to obtain highly accurate orbit data and to control spacecraft orientation. 
 

 GPS in Everyday Life 
The GPS system was developed to meet military needs, but new ways to use its capabilities 
in everyday life are continually being found. As you have read, the system has been used in 
aircraft and ships, but there are many other ways to benefit from GPS.  
GPS is helping to save lives and property across the nation.  Many police, fire, and 
emergency medical-service units use GPS receivers to determine the police car, fire truck, or 
ambulance nearest to an emergency, enabling the quickest possible response in life-or-death 
situations. GPS-equipped aircraft can quickly plot the perimeter of a forest fire so fire 
supervisors can produce updated maps in the field and send firefighters safely to key hot 
spots. 
 
Mapping, construction, and surveying companies use GPS extensively. During construction of 
the tunnel under the English Channel, British and French crews started digging from opposite 
ends: one from Dover, England, and one from Calais, France. They relied on GPS receivers 
outside the tunnel to check their positions along the way and to make sure they met exactly in 
the middle. Otherwise, the tunnel might have been crooked. GPS allows mine operators to 
navigate mining equipment safely, even when visibility is obscured. 
 
Remember the example of the car with a video display in the dashboard? Vehicle tracking is 
one of the fastest-growing GPS applications today. GPS-equipped fleet vehicles, public 
transportation systems, delivery trucks, and courier services use receivers to monitor their 
locations at all times for both efficiency and driver safety. 
 
Automobile manufacturers are offering moving-map displays guided by GPS receivers as an 
option on new vehicles. The displays can be removed and taken into a home to plan a trip. 
Several major rental car companies have GPS-equipped vehicles that give directions to 
drivers on display screens and through synthesized voice instructions. Imagine never again 
getting lost on vacation, no matter where you are. 
 
GPS-equipped balloons monitor holes in the ozone layer over the polar regions as well as air 
quality across the nation. Buoys tracking major oil spills transmit data using GPS to guide 
cleanup operations. Archaeologists and explorers are using the system to locate ancient 
ruins, while biologists use GPS to monitor migrating animal herds and endangered species 
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such as manatees, snow leopards, and giant pandas.  In Nunavut, the Department of 
Sustainable Development uses GPS collars to track caribou herd migration and GPS 
receivers to chart mineral deposits. 
 
The future of GPS is as unlimited as your imagination. New applications will continue to be 
created as technology evolves. GPS satellites, like stars in the sky, will be guiding us well into 
the 21st century. 
 
 

Garmin GPS Map 76CSx 
Quick Reference Guide 

The GPSs used at the Kivalliq Regional Science Camp are Garmin GPS Map 76CSx with 
sensors and colour maps. 
 
Key Functions 
POWER/BACKLIGHT Key—press and hold to 
turn unit on and off. Press and release to adjust 
backlighting. 
 
IN/OUT Zoom Keys—from the Map Page, press 
to zoom in or out. From any other page, press to 
scroll up or down a list. 
 
FIND/MOB Key—press and release at any time 
to view the Find Menu Page. Press and hold for 
MOB feature. 
 
QUIT Key—press and release to cancel data 
entry or exit a page. 
 
PAGE/COMPASS Key—press to cycle through 
the main pages. Press to close the on-screen 
keyboard. Press and hold to turn the electronic compass on and off. 
 
MENU Key—press and release to view the Options Menu for a page. Press twice to view the 
Main Menu. 
 
ENTER/MARK Key—press and release to enter highlighted options, data, or confirm on-
screen messages. Press and hold at any time to mark your current location as a waypoint. 
 
ROCKER Key—move up, down, right, or left to move through lists; highlight fields, on-screen 
buttons and icons; enter data; or move the map panning arrow. 
 
 
 
 
 
Start-Up and Satellite Acquisition  
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Find a location where you have a clear view of the sky. If you are starting up for the first time 
or you have moved over 600 miles since last using the GPSMAP 76CSx, it must initialize 
(determine its location by searching for satellites that are in position over your current 
location). Press MENU to open the Satellite Page Options Menu and mark your approximate 
location on the Map Page, so it looks for only those satellites above your location. 
 
1. Turn on the GPSMAP 76CSx by pressing 

and releasing the POWER key. A 
Welcome Page briefly appears before 
opening the Satellite Page. 

2. On the Satellite Page, GPS messages 
appear at the top of the page. 

• "Acquiring Satellites" message appears 
as the GPSMAP 76CSx begins to search 
for satellites overhead. 

• Your Location Coordinates appear when 
four or more satellites are fixed (enough 
to determine an approximate elevation as well as ground location). 

 
Using the Map Page  
The Map Page shows a detailed map of the area around your current location. You can view 
your progress when moving or navigating to a chosen destination. The IN and OUT keys 
allow you to change the map scale. Optional user-defined data fields provide navigation 
information. 

 
To use the Map Page:  
1. Press PAGE to cycle through the Main Pages until the Map Page is 
shown. 
2. Press MENU to view the Options Menu for the Map Page. 
3. Use the ROCKER to move the Panning Arrow to highlight a map item or 
view more map area. Refer to the Owner's Manual for more details. 
 
Finding a Destination  
You can search for a destination using the Find Menu. A destination can 
be any map item such as a Waypoint, City, or Point of Interest, such as a 

restaurant or museum, available from the map database. Without downloaded detailed map 
data from Garmin MapSource, only items in the unit basemap, such as waypoints, cities, 
interstate exits, tide stations, and geocache points can be used as destinations. 
 
1. Press FIND to show the Find Menu 
2. Use the ROCKER to select an icon, such as Waypoints, and then press ENTER to show 

the list of destinations. By default, the list displays only those nearest to your  current 
location. Press MENU to view the options list. 

3. Use the ROCKER to scroll through the list until the your destination is highlighted. Then 
press ENTER to show the information page for that waypoint. 

4. Use the ROCKER to select the Go To button at the bottom of the page. Then press 
ENTER to begin navigation. . . 

 
Navigating to a Waypoint  
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When using Go To to navigate, you are directed to follow a direct line (or course) to the 
waypoint. The direction you are to move is the heading (N, S, E, W). If you stray off course 
you can use a bearing (compass pointer) to be redirected toward your destination. The Map, 
Compass, and Trip Computer Pages use these elements to direct your navigation efforts. 
 
1. Press PAGE repeatedly until the Compass Page appears. This page 

contains a Bearing Pointer and a Compass Ring. 
 
 The Bearing Pointer indicates the direction to go and the Compass 

Ring rotates to indicate North orientation when you begin to move. 
Data fields at the top of the page display selectable navigation 
information, such as speed, distance to go, and elapsed time. 

 
2. Press PAGE or QUIT to open the Map Page and see your progress 

toward the waypoint. A Bearing line appears on the map and the Position Arrow moves as 
you move. 

 
3. Press PAGE or QUIT again to open the Trip Computer Page. This page provides travel 

data, such as a trip odometer, and maximum speed. 
 
4. To stop navigation, press MENU with the Compass or Map Page shown, then select Stop 

Navigation and press ENTER. 
 
 
Marking Your Location as a Waypoint  
A waypoint is a geographic location that you save. It can be your current location, a point on 
the Map Page, or any item from the Find Menu.  
 
1. Press and hold ENTER/MARK to show the Mark Waypoint Page. 

Observe that your current position is assigned a map symbol, a 
unique identification number, a date and time of recording, 
location coordinates, and if available elevation and depth. 

 
2. To save the waypoint, use the ROCKER to select OK, and press 

ENTER. 
 
To personalize the Waypoint, refer to the "Using Waypoints" section of 

the Owner s Manual. 
 
Adjusting the Backlighting  
When lighting conditions make it difficult to view the GPSMAP 76CSx screen, turn on and 
adjust the backlighting. 

 
To adjust the backlight and contrast: 
 1. Press and quickly release the POWER key to show the Backlight   
     Adjustment Slider. 
2. Press and release the POWER key to increase the brightness level. 
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MicroSD and Battery Installation 
A MicroSD Card is required to load optional MapSource data. The MicroSD card is located in 
the battery compartment. To install the card, slide the card in until you hear a click. Press 
down and slowly release to remove the card. 
 
The GPSMAP 76CSx requires two AA batteries, which are located in the back of the unit 
under the D-Ring. Alkaline or NiMH batteries can be used (see the Owner s Manual for 
setting the battery type). Stored data is not lost when batteries are removed. Install the 
batteries, observing the proper polarity. A polarity diagram can be found molded into the 
battery compartment. Extensive use of backlighting, WAAS, and key beep tones can 
significantly reduce battery life. 
 
 
GPS Data Field Definitions 
Accuracy GPS—The current accuracy of your GPS determined location. 
Ambient Pressure—The uncalibrated current pressure. 
Ascent - Average the average vertical distance of ascents. 
Ascent - Maximum—The Maximum ascent rate in feet/meters per minute. 
Ascent - Total—The total distance ascended. 
Barometer—The calibrated current pressure. 
Bearing—The compass direction from your current position to a destination point. 
Course—The desired path of travel from your starting point to your destination point. 
Depth—The depth of water from sonar NMEA input. 
Descent - Average—The average vertical distance of descent.  
Descent - Maximum—The maximum descent rate in feet/meters per minute. 
Descent - Total—The total distance descended. 
 
Distance To Destination—The entire distance, from beginning to end, of a route. 
Distance To Next—The distance to the next point on a route. 
ETA At Destination—The estimated time of arrival at your destination, if you maintain your 
current speed and course. 
ETA At Next—The estimated time of arrival at the next point on your route, if you maintain 
your current speed and course. 
Elevation—The distance above or below mean sea level. 
Elevation - Maximum—The highest elevation reached. 
Elevation - Minimum—The lowest elevation reached.  
Glide Ratio—The ratio of horizontal distance traveled to vertical distance. 
Glide Ratio Dest—The glide ratio required to descend from your present position and 
elevation to the destination's elevation. 
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Heading Your direction of travel as indicated by a compass, in degrees or cardinal letters 
(N,S,E,W). 
Location (laVlon)—Your current location as latitude/ longitude coordinates. 
Location (selected)—Your current location described in the selected units of measure (other 
than lat/lon). 
Odometer—The total distance you have traveled for all trips. 
OffCourse The distance off your direct course line, right or left. 
Pointer—The arrow that indicates the direction to travel to the next point on a route. 
Speed—Your current vehicle speed can be measured in miles per hour, kilometers per hour 
or knots. 
 Speed - Maximum—The maximum speed you have attained since the Trip Computer was 
reset. 
Speed - Moving Avg—The average speed while your vehicle was moving. 
Speed - Overall Avg—The average speed determined by both the moving and stopped time 
and speed. 
Sunrise The time of sunrise for the current date and location. 
Sunset—The time of sunset for the current date and location. 
Time To Destination—The estimated time enroute to your final destination, if you maintain 
your current speed and course. 
Time To Next—The estimated time enroute to the next point on your route, if you maintain 
your current speed and course. 
Time of Day—The current time and date. It can be displayed in 12 or 24 hour format in local 
time or universal (UTC) time.  
To Course Your direction of travel to get back on course. 
Trip Odometer—The running total of distance traveled since the Trip Computer was reset. 
Trip Time - Moving—The length of time your vehicle has been in motion, since the Trip 
Computer was reset. 
Trip Time - Stopped—The length of time that the vehicle has been stopped (stationary) while 
the unit was powered On and tracking your location (since the Trip Computer was reset). 
Trip Time - Total—The total time the unit has been tracking since the Trip Computer was 
reset. 
Turn—The direction of, and distance to, the next turn on an active route. 
Velocity Made Good—The rate of closure on a destination based upon your current speed 
and course of travel. 
Vertical Speed—The rate of altitude gain loss over time. 
Vertical Speed To Dest—The measurement of your rate of acsent decsent to a predetermined 
altitude. 
Water Speed—The data acquired from measurement devices interfaced to the GPSMAP 
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76CSx is used to calculate your current speed over water. 
Water Temperature The temperature of water at a measured depth using measurement 
devices interfaced to the GPSMAP 76CSx. 
Waypoint At Destination—The last point on a route, your destination. 
Waypoint At Next—The next point on your route.  
 

A Glossary of GPS Terms 
Absolute Positioning 
A mode in which a position is identified with respect to a well-defined coordinate system, 
commonly a geocentric system (i.e., a system whose point of origin coincides with the center 
of mass of the earth) 
 
Accuracy 
The degree of closeness of a measurement result to its true value. The degree of 
conformance between the estimated or measured position, time, and/or velocity of a GPS 
receiver and its true time, position, and/or velocity as compared with a constant standard. 
Radionavigation system accuracy is usually presented as a statistical measure of system 
error 
 
Acquisition 
The ability to find and lock on to satellite signals for ranging 
 
Bandwidth 
That range of frequencies that compose a signal 
 
Bearing 
The compass direction from position to a destination 
 
Bench mark 
A relatively permanent material object, natural or man-made, with a known elevation. A bench 
mark can be used as a reference point when navigating a route or in determining the 
elevation of nearby land features 
 
BRG 
Bearing. The direction to the To waypoint 
 
Channel 
A channel of a GPS receiver consists of the circuitry necessary to receive the signal from a 
single GPS satellite 
 
CMG 
Course Made Good. How you are progressing towards your next waypoint 
 
COG 
Course Over Ground, Current direction of travel relative to a ground position (= Track) 
Cold Start 
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The ability of a GPS receiver to start providing position updates without the assistance of any 
almanac information stored in its memory 
 
Constellation 
Refers to either the specific set of satellites used in calculating positions or all the satellites 
visible to a GPS receiver at one time 
 
Contour line 
A line on a map that connects points of equal elevation 
 
Coordinated Universal Time (UTC) 
See UTC 
 
Course Made Good (CMG) 
The bearing from the starting point to the present position 
 
Course Over Ground (COG) 
Your current direction of travel relative to a ground position 
 
CTS 
Course To Steer 
 
Datalogger 
A handheld, lightweight data entry computer. It can be used to store additional data obtained 
by a GPS receiver 
 
Datum 
Map Datum's are the reference system used between the Lat/Longs and the map being used 
as a reference. A vertical datum is a level surface to which heights are referred. The 
horizontal datum is used as a reference for position.  
 
Dead Reckoning 
A very simple method of using time and distance to navigate. Distance traveled is determined 
by multiplying speed by elapsed time 
 
Deflection of the vertical 
The angle at a point on the surface of the earth between the vertical at that point (the line 
normal to the geoid) and the line through the point which is normal to the reference ellipse. 
 
DTK 
Desired Track. The course between to and from 
 
Elevation 
The vertical distance of a point above or below a reference surface, such as sea level 
En Route 
Navigation between the point of departure and point of arrival 
 
EPE 
Estimated Position Error. How much the unit thinks it is off target 
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Epoch 
A specific instant in time. GPS carrier phase measurements are made at a given frequency 
(e.g. every 30 seconds) or epoch rate 
 
Estimated Time Enroute (ETE) 
The time left to your destination at your present speed 
 
Estimated Time of Arrival (ETA) 
The time of day of your arrival at your destination 
 
ETA 
Estimated Time of Arrival. The time of day of your arrival at your destination 
 
ETE 
Estimated Time Enroute. The time left to your destination at your present speed 
 
Fix 
A position that is determined by the navigation unit (consisting of latitude, longitude (or grid 
position), altitude, time, and date) 
 
Frequency 
The number of waves passing a specific point within a unit period of time, expressed in Hertz 
(cycles per second) 
 
Frequency band 
A particular range of frequencies 
 
Geocaching 
The sport where you are the search engine, and you have to hunt for treasure caches with 
your GPS 
 
Geostationary Satellites 
Those satellites situated in a constant orbit position relative to a given area of the globe with 
the purpose of maintaining constant coverage of that area 
 
GIS 
Geographic Information System. A computer based system that is capable of collecting, 
managing and analyzing geographic spatial data 
 
Global Positioning System (GPS)  
A global navigation system that is based on triangulation from a constellation of 24 satellites 
orbiting the earth. A GPS receiver pinpoints its position on earth by measuring its distance 
from the satellites. It does so by calculating the time it takes for a coded radio message to 
pass from the satellite to the GPS unit. A GPS unit needs at least three measurements to 
determine its exact position 
 
GMT 
Greenwich Mean Time or UT1 (Universal Time One) is a time scale tied to the rotation of the 
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Earth in respect to the fictitious 'mean Sun'. UTC is, however, kept within 0.9 seconds of UT1, 
by virtue of leap seconds 
 
GPS 
Global Positioning System. Usually refers to the USA's NAVSTAR system. 
 
Ground Speed 
The velocity you are traveling relative to a ground position 
 
GS 
Ground Speed 
 
Hertz 
A unit used to measure a wave's frequency, one cycle per second 
 
High Frequency (HF) 
Radio frequencies in the band from 3 to 30 MHz 
 
I/O 
Abbreviation for Input/Output. 
 
Interference 
Any distortion of the transmitted signal that impedes the reception of the signal at the receiver 
 
Latitude 
Lines (parallels) of latitude circle the earth horizontally and are parallel to one another.  The 
equator is a line of latitude. 
 
Longitude 
Lines (parallels) of longitude circle the earth vertically and are parallel to one another.  The 
prime meridian is a line of longitude. 
 
 
Magnetic North 
The direction to the Magnetic North Pole. It is what a magnetic compass indicates. It is 
different from True North, by the value of the Magnetic Variation 
 
Magnetic Variation 
The different between true North (pointing towards the Geographic Pole) and Magnetic North 
(pointing towards Magnetic Pole) where a compass points to. The magnetic variation of the 
earth changes at a rate of 50.27 seconds of arc per year 
 
Map Datum 
What reference map is used in determining the Fixes 
 
 
Meridian 
An imaginary line that circles the earth, passing through the geographic poles and any given 
point on the earth's surface. All points on a given meridian have the same longitude 
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NAVSTAR 
NAVigation Satellite Timing and Ranging. The name given to GPS satellites 
 
Position 
The latitude, longitude, and altitude of a point. 
 
Precision 
The degree of repeatability that repeated measurements of the same quantity display, and is 
therefore a means of describing the quality of the data with respect to random errors. 
Precision is traditionally measured using the standard deviation 
 
Range 
A fixed distance between two points, such as between a starting and an ending waypoint or a 
satellite and a GPS receiver 
 
Ranging 
A technique used to determine a line of position by calculating the distance between a 
receiver and a known reference point 
 
Satellite constellation 
The arrangement in space of a set of satellites 
 
Scale 
The distance between two points on a map as they relate to the distance between those 
same points on the earth 
 
Static GPS 
Carrier phase differencing technique where the integer ambiguities are resolved from an 
extended observation period through a change in satellite geometry 
 
Static positioning 
Location determination when the receiver's antenna is presumed to be stationary in the earth. 
This allows the use of various averaging techniques that improve the accuracy by factors of 
over 1000 
 
Topography 
Relief of the land surface; the graphic portrayal of that relief in map form by the use of contour 
lines 
 
Track 
Your current direction of travel relative to a ground position (same as COG, Course Over 
Ground) 
 
Track (TRK) 
The direction of movement relative to a ground position. 
 
True North 
The direction to the geographic North Pole. It is different from Magnetic North, by the value of 
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the Magnetic Variation 
 
Warm Start 
The ability of a GPS receiver to begin navigating using almanac information stored in its 
memory from previous use 
 
Waypoint 
A destination. The coordinates of locations along the desired path as measured in geographic 
coordinates of longitude and latitude 
 
XTE 
Crosstrack Error. The distance you are off a desired course in either direction 
 
2D Mode 
2 Dimensional Mode. A two-dimensional GPS position fix that includes only horizontal 
coordinates, no elevation. It requires a minimum of three visible satellites 
 
3D Mode 
3 Dimensional Mode. A three-dimensional GPS position fix that includes horizontal 
coordinates plus elevation. It requires a minimum of four visible satellites 
 



Kivalliq Science Educators' Community 

 102 

 

GPS Navigation and Other GPS Applications 
(www.gps-practice-and-fun.com/) 

 
If Navigation stands for "determining of position and direction on or near the surface of the 
Earth", than GPS Navigation stands for the same with the help of the Global Positioning 
System (GPS). A GPS chip is a small radio-receiver that can capture the signals of several 
GPS satellites simultaneously. This way it can compute its Position, Velocity and the exact 
Time. This information is given out in encoded form. 
 
 
How to use this information for GPS Navigation? 
In the first (non-mapping) GPS receivers this information was made visible on a small LCD 
screen. A small computer program in the receiver translated the information about 
subsequent positions into dots on the screen. This way you can see where you came from 
and were you actual are, as well as the track that you followed to come to your actual 
position. As long as you move, the system can also calculate the direction in which you move, 
by comparing subsequent positions. If you project your direction over a longer distance, you 
can even see where you are heading. 
 
This seems maybe rather abstract, but with some smart extra possibilities of the internal 
program and only some external buttons for the user, you can indicate waypoints or save 
waypoints at specific points along your track, which facilitates GPS Navigation. You can also 
plan ahead and create a Route, along which you want to do a future travel. It would be of 
great help if you were somewhat familiar with the different GPS terms. 
 
 
 GPS Receiver Terms 
TRACK: This indicates the direction in which you move. Sometimes this is called HEADING. 
For navigation on land this is OK, but a boat or a plane can travel in another direction, than 
the direction in which it is headed, due to wind or current. 
 
TRACKLOG: This is the electronic equivalent of the famous breadcrumb trail. If you turned 
(automatic) tracklog on, your receiver will, at fixed intervals or at special occasions, save the 
position, together with the time, to its memory. This can be invaluable if at any moment during 
your trip you (have to) decide to go back exactly along the route that brought you to your 
actual position. 
 
TRACBACK: Among the best known GPS terms, it is the navigation method that will bring 
you back to your point of departure along the same trail that you traveled to your actual 
position. In order to be able to use this method, you may need to copy the tracklog to one of 
the free track channels. (This is where you need your manual for). Often a saved track can 
only contain 250 points, but be assured that your GPS receiver will do a wonderful job in 
choosing the points which best represent your traveled track. 
 
WAYPOINT: Probably one of the most used general GPS terms. A waypoint is nothing more 
or less than a saved set of co-ordinates. It does not have to represent a physical point on 
land. Even at sea or in the air, one can mark a waypoint. Once saved in your GPS receiver, 
you can turn back to exactly that set of co-ordinates. You can give waypoints meaningful 
names. They can be created ‘on the fly’, which means that you can register them at 130 km/h 
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on the road or even at 800 km/h in a plane. Your GPS will attribute it a number, which you 
can change to any name you want, once you have the time. You can also manually enter a 
set of co-ordinates that you found on a map. This way you can plan ahead a trip or a walk 
with as much detail as you like. 
 
Waypoints are very powerful navigation aids and for really critical operations it should be 
considered to not only store their co-ordinates in your GPS receiver, but also in your paper 
notebook. After all a highly sophisticated device as a GPS receiver could stop functioning 
correctly for a lot of reasons. 
 
ROUTE: A route is a series of two or more waypoints. To create a route, you have to tell your 
GPS to reserve some place in its memory for a new route and then you indicate which 
waypoints will form the route. You enter them in the order in which you want to travel them, 
but you can easily navigate them in reverse order. You can add waypoints and delete others, 
but once saved, the order in which your GPS will guide you along the waypoints is fixed. 
 
This is a great way to plan ahead a walk. You can even create waypoints and routes on your 
desktop PC and transfer them to your GPS receiver. All you need for this is a cable which 
links your GPS to a RS232-port (COM) on your computer and a piece of software, that 
enables you to mark points on a map at your screen. We will treat this in more detail 
elsewhere on the site. You will see that this is absolutely not rocket-science. 
 
ROUTE LEG is the straight line between two adjacent waypoints in a route. 
 
GOTO is also among the best-known GPS terms and probably the most used navigation 
method with a GPS receiver, because it is easily understood and executed. If you tell your 
companion that you will GOTO waypoint X, it will calculate the direction and distance from 
your actual location to the set of co-ordinates, represented by the indicated waypoint. Your 
GPS receiver is unable to know what obstacles, hazards or whatever, if any, there are 
between you and waypoint X, so it will guide you in a straight line to the indicated point. This 
is great on open water or in the air, but on land it is often not the best method. 
 
BEARING: Once you told to which point you want to travel, your GPS will continuously 
calculate in which direction that point is situated, seen from your actual position. That 
direction is the bearing. If you navigate along a route, the bearing will be the direction to the 
NEXT waypoint in the route. If you do or can not travel in a straight line to the waypoint, the 
bearing will fluctuate all the time. 
 
TURN: Indicates the difference between the direction you should travel in (BEARING) and the 
direction in which you are actually traveling (TRACK). An indication of ‘28L’ means that you 
should modify your actual direction of travel with 28° to the Left, if you wish to ever reach your 
point. In principle, when you have the reading of TURN on your navigation page, you don’t 
need the readings of those other two GPS terms BEARING and TRACK, but most people 
prefer reading these two. 
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 Good Habits for Using a GPS 
 
 Before Every New Trip 
 

 Bring along spare batteries and your GPS manual (or at least the quick reference 
guide). 

 
 Verify all the above points. 

 
 Clear the track log, if you did not do 

so already. 
 

 Set track record method to "Auto", 
unless you have a very special 
reason to choose another setting. 
(This will ensure that you can trace 
your way back to your starting point 
along the same route.) 

 
 Set the GPS datum to WGS84, 

when you want your GPS receiver 
to feed your street routing program 
in your pocketPC. 

 
 If you are using a (topo) map, then 

set the GPS datum to the same datum as your map’s.  
 

 Before leaving your start position, record its location as a waypoint and name it 
"Home". 

 
 During The Trip 
 

 Check battery power so now and then and save waypoints at remarkable locations 
as crossroads, bridges, etc. 

 
After Each Trip 
 
A lot of frustration for new GPS users comes from the fact that they forget to tell their receiver, 
that the actual task is finished and a new one will start. So after every trip, when you are back 
at your home or starting point, you should clean up the system and prepare it for another 
adventure. Here is what needs to be done: 
 

 Stop Navigating. If you were navigating a route or a track or activated a GOTO, your 
GPS receiver will continue to guide you according that request, even if in the 
meantime you have turned it off and on again. If after the walk you will use your 
receiver, linked to a pocketPC with street routing software, to guide you back home, 
your receiver will warn you every 30 or 60 seconds that you are far off course, if you 
did not tell it to stop navigating your walk. 
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 Reset the Trip Computer, or whatever it is called on your receiver. It is the screen 
where you can read how far you traveled, what was your maximum speed and your 
average speed, etc. since the last reset. Note the values that you want to remember 
in your paper notebook and clean up the memory. Speeds of a walk, mixed with 
speeds of a car trip, do not make sense. 

 
 Clear the Track Log. (See GPS Terms). In case you want to keep the logged track, 

save it to one of the free tracks. WARNING: If you just finished a complex trip and 
your GPS receiver registered 1000 or more track points and for you every detail in 
the log is important, then you should save your track log to your desktop computer, 
instead of saving it to a free track. The reason is that a saved track often is limited to 
about 250 points, so you could loose some detail of your trip. 

 
 Clear all unneeded waypoints. Maybe you registered 

a lot of waypoints during your trip in order to facilitate your 
return in case of trouble or whatsoever. Now that you are 
safe at your base, you don’t need them anymore. Or maybe 
you would like to show them on a map on your desktop 
computer, in which case you better clear them later. Before 
downloading them to the desktop PC, set the GPS datum to 
WGS84. 
 

 Delete unnecessary routes. They only occupy 
precious memory. 
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GPS Notes 
 
Record your notes from your GPS sessions in the space provided below: 
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 GPS Student Assignment I 
Theoretical 

 
Read the GPS Section of this workbook and answer the following questions. 
 

1.    What does GPS stand for? 
 
 
2.    Who owns the satellites in space? 
 
 
3. What the GPS system originally designed for?  
 
 
4. What type of environments can GPS be used in?  
 
 
5. Where are some places that GPS cannot be used? ?  
 
 
 
 
6. How accurate can a personal GPS units be?  
 
 
 
 
7. List 4 non-military uses of GPS. ?  
 
 
 

 
 

 
8. How does the Department of Sustainable Development use GPS in Nunavut?  Give two 
examples.  
 
 
 

 
9. List the three segments that make up GPS.  
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10. How many satellites are utilized by GPS?  
 

 
11. How far above the earth’s surface are the GPS satellites?  
 

 
12. Why are GPS satellites so high?   
 
 
 

 
13. How fast do the GPS satellites travel?  
 

 
14. What kind of batteries do GPS satellites use?  
 
 
 15. How many GPS satellites are needed to determine a location of longitude and 
latitude?  
 
 
16. How many GPS satellites are needed to determine a location of longitude, latitude and 
altitude?  
 
 
17. GPS units can only be used as “line of sight”.  What does this mean?  
 
 
18. List the two types of information that a GPS needs to do its job?  
 
 
 
19. Define the following GPS terms 

NAVSTAR  
 
 
 

 
Waypoint   

 
 
 

 
Track   
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Route   
 
 
 

 
Bearing   

 
 
 

 
ETA   

 
 
 

 
Latitude   

 
 
 

 
Longitude   

 
 
 

 
Altitude 

 
 
 

 
GIS 

 
 
 
 

 
 

 
 

Marker: ____________________________     Result: __________



Science Culture Camp 2012 

 111 

GPS Student Assignment II 
Practical 

 
 

Have your instructor check off which skills you have mastered at the completion of your GPS 
Session. 
 
 
 

 Proper care and use of GPS receiver 
 
 Turn on and off 

 
 Check reception/signal 

 
 Find and read compass screen 

 
 Set and use tracklog 

 
 Find waypoint 

 
 Set waypoint 

 
 Determine distance to destination 

 
 Determine present time (UCT) 

 
 Determine ETA 

 
 Share knowledge and GPS with partner 

 
 Find a location given the latitude, longitude and altitude. 

 
 ______________________________________________________ 

 
 ______________________________________________________ 

 
 ______________________________________________________ 

 
 
Instructor:___________________________ 
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 First Aid 
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 Emergency Scene Management (ESM) 
 
Introduction to first aid  
What is first aid?  
First aid is the emergency help given to an injured or suddenly ill person using readily 
available materials.  The objectives of first aid are to: 

• preserve life  
• prevent the injury or illness from becoming worse 
• promote recovery  

 
Who Is a first aider?  
A first aider is someone who takes charge of an emergency scene and gives first aid.  
 
Why Is first aid Important? 
• You may recognize an emergency early and call for help quickly 
• You may keep someone alive by giving first aid 
• Wounds have a better chance of healing if you give prompt and appropriate first aid. 
 
What can you do as a first alder? 
You can help a person in need. Whenever you help a person in an emergency situation, you 
should abide by the Principles of the Good Samaritan, and: 

• act In good faith and volunteer your help 
• tell the person you are a first alder 
• get permission (consent) to give first aid before touching the casualty. Use your 

common sense and consider the age and the condition of the casualty 
• ask the parent or guardian for permission if the person is an infant or young child 
• have Implied consent. If the person does not respond to you, you can give first 

aid. Implied consent exists because the casualty is unconscious 
 
• use reasonable skill and care according to your level of knowledge and skills. 

Unless limited by a provincial statute, the care that is given to a person will be 
measured against what a reasonable person with similar knowledge and skills 
would do 

• do not abandon (leave) the person once your offer of help has been accepted. 
Stay until: 

• You hand the person over to medical help 
• You hand the person over to another first aider 
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• The person no longer wants your help 
 

What Is medical help? 
Medical help is the treatment given by, or under the supervision of, a medical doctor at an 
emergency scene, while transporting a casualty, or at a medical facility. 
 
What Is a casualty? 
A person who is injured or who suddenly becomes ill is called a casualty. 
Age guidelines for a casualty 
For first aid and CPR techniques, a casualty is considered to be: 

• an adult - eight years of age and over 
• a child - from one to eight years of age 
• an Infant - under one year of age 

 
Mark each of the following statements as true (T) or false (F). 
_________  1.  The Good Samaritan Laws will protect you no matter what  
_________  2.  If the person is unconscious you cannot touch him or her  
_________  3.  First aid is considered "medical help", if you have taken a first aid course 
_________  4.  An ambulance attendant gives "medical help" because he works under the 

supervision of a doctor 
_________  5.  A choking person who is unable to breathe is called a casualty F. The term 

infant describes a baby who is less than one year old G. A very small nine 
year old should be treated as an adult when you give first aid 

 

Universal Precautions in first aid 
Some people are afraid to give first aid. They think they might catch a disease from the 
casualty, but people are most likely to be helping family and friends. The risk of a serlous 
infection being transmitted is small but there are several types of disease you should be 
aware of when providing first aid. 
Diseases caused by viruses and bacteria can be spread through the blood ( bloodborne 
pathogens) or in the air through coughing or sneezing ( airborne pathogens). There are many 
different types of diseases spread by either of these routes but a select few are of interest to 
first aiders. 
Bloodborne Infections:  
There are 3 types of bloodborne disease that first aiders should be particularly aware of: 
1. Human immunodeficiency virus ( HIV). This virus is responsible for AlDs which affects the 
body's immune system and its ability to fight other diseases. Currently no vaccine exists to 
protect people from this virus and the best defense remains adequate protection to help 
prevent infection. 
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2. Hepatitis B. Hepatitis is a viral disease of the liver that can cause severe liver damage or 
liver cancer. There are 3 common forms of hepatitis -Type A, Type B and Type C depending 
on the type of virus causing the disease. Health care workers are at high risk for contacting 
this disease as are others involved in first response such as police officers, firefighters etc. 
Some people who have hepatitis B have no symptoms but can still have the virus in their 
blood and are therefore contagious. Fortunately a vaccine does exist that will prevent 
hepatitis B from occurring and the vaccine is usually made available to high-risk individuals. 
3. Hepatitis C. Hepatitis C causes much the same liver damage as hepatitis B but there is 
currently no vaccine available to prevent this disease 
 
Alrborne Infectlons.  
A number of diseases can be spread through the air usually by a person inhaling droplets 
when an infected person coughs or sneezes. The common cold is a good example but more 
serious diseases such as tuberculosis are also spread in this fashion. 
One of the best ways first aiders can protect themselves from the chance of catching a 
disease is by using 'Universal Precautions" as explained below. 
Universal precautions in first aid 
Use the following universal precautlons to minimize risk and give first aid safely. 
Disagreeable factors (vomitus, incontinence, blood, odours) are very common, but can also 
be avoided with barrler devices. ; 
 

• Wash your hands with soap and running water immediately after any contact with a 
casualty 

• Wear vinyl or latex gloves whenever you might be in touch with the casualty's blood, body 
fluids, open wounds or sores 

• Handle sharp objects with extra care 
• Minimize mouth-to-mouth contact during artificial respiration by using a mask or a face 

shield designed to prevent disease transmission 
A face mask or face shield should: 

• have a one-way valve 
• be disposable or have a disposable valve 
• be stored in an easily accessible place 

Follow the manufacturer's instructions on how to use, care for and dispose of a mask and 
shield properly. 
Be prepared. Ensure your first aid kit includes disposable gloves and a face mask/shield 
If you have to clean up a blood spill use personal protection such as gloves. Wipe up the spill 
using paper towels or other absorbent material. After you have cleaned up the area cover it 
with a bleach solution ( 1/4 cup bleach (15mL) to 1 gallon( 4 litres) of water) and let stand for 
at least 20 minutes. Cleaning materials contaminated with blood or other body fluids should 
be discarded in appropriate containers. 
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Clothing that has been stained with blood or vomitus should be thoroughly washed in a 
washing machine in hot water. 
Gloves that have been used are contaminated and may spread infection.  Take them off 
without touching the outside.  Roll them off and put one glove inside the other and tie the top 
of the outer glove. 
 
Principles of Emergency Scene Management (ESM) 
Emergency scene management (ESM) is the sequence of actions you should follow at the 
scene of an emergency to ensure that safe and appropriate first aid is given. Following the 
steps of emergency scene management will help you make rapid and accurate decision to 
give the best possible care to a casualty. 
ESM has four steps: 
1.  Scene Survey 

• Where you take charge of the situation and: - assess hazards and make the area safe - 
assess history, determine the number of casualties and the mechanism of injury - 
assess responsiveness 

• You should call or send for medical help if any of these are a problem 
 
2.  Prlmary Survey 

• Where you examine the casualty for life threatening conditions:  
            A.    Airway 

B.    Breathing  
C.    Circulation 

3.  Secondary Survey 
• Where you establish and record the casualty's: - personal medical history - vital signs 

baseline and - look for secondary injuries with a detailed head-to-toe examination 
• This step may be omitted if first aid for life-threatening conditions has been given and 

medical help is close by 
4.  Ongoing Casualty Care 

• Where you keep the casualty comfortable and monitor him to ensure: - an open Airway 
in an unconscious casualty - effective Breathing - and treat for Circulation (Shock) 

• Give an oral report when you handover to medical help 
Emergency scene management starts with the scene survey and ends when you have 
handed over the casualty to medical help. 
Eight Steps of ESM 

1.  Take charge. 
• Call out for help. 
• Assess hazards in the area and make area safe. 
• Determine what has happened. 
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• Identify yourself and offer to help. 
• If head or spinal injuries are suspected, support the head and neck. 
• Assess responsiveness. 
• Send or go for medical help. 

 
 
 
 

 
Mark each of the following statements as true (T) or false (F). 
__________ 1.  When approaching an emergency scene, the first thing you should do is take 

the lead and try to get someone to help 
__________ 2.  At a car crash site, you give first aid without worrying about further dangers to 

yourself and the casualty 
__________ 3.  To give appropriate first aid, you should check how many people are hurt and 

how badly 
__________ 4.  Before you touch an injured person, you should introduce yourself and ask if 

you can help 
__________ 5.  If you think that a casualty's neck has been hurt, tell him not to move. Steady 

his head and neck with your hands or show a bystander how to do this 
Assessing the Casualty 
To help you decide what first aid to give to a casualty, you should find out as much as 
possible about the casualty's injury or illness. You need three kinds of information: 
 

• history 
• signs and 
• symptoms 

 
Hlstory 
• Ask the conscious casualty "what happened?"  
• Ask bystanders "what happened?"  
• Observe the scene, what is the mechanism of injury?  
 
Signs 
Signs are conditions of the casualty you can see, hear, feel or smell. 
• Observe the casualty 
• Examine for indications of injury or illness 
 
Symptoms 
Symptoms are things the casualty feels and may be able to describe. 
• Ask the conscious casualty how she feels 
• Listen to what the casualty says 
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Review 
Identify the information of each statement below as either history, sign or symptom. 
 
____________ 1.  A casualty tells you he feels cold  
____________ 2.  There is blood soaking through the shirt on a casualty's arm  
____________ 3.  A casualty's skin is cold and clammy to the touch  
____________ 4.  A girl tells you that she twisted her ankle on some rocks  
____________ 5.  A young boy says he feels sick  
____________ 6.  You see an empty liquor bottle near an unconscious person 
 
 
Primary Survey 
The primary survey is the first step in assessing the casualty for life-threatening conditions 
and giving life-saving first aid. 
 
In the primary survey you check for the priorities of first aid. These are: 
 

A. Airway - to ensure a clear airway  
B. Breathing - to ensure effective breathing  
C. Circulation - to ensure effective circulation  

 
Even if there is more than one casualty, you should perform a primary survey on each 
casualty. Give life-saving first aid only. 
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Basic First Aid 
(http://www2.worksafebc.com) 

 
Burns 

•  Put burned area under gently running cold water or immerse in sink full of cool water 
•  Place a bag of ice, frozen peas, corn, etc. against the burn 
•  Never put grease on a burn 
 

Cuts 
•  Put cut under cold running water 
•  Elevate the cut area 
•  Report cut to teacher 
•  To control severe bleeding, apply direct pressure to wound over a pad of dressing 
 

Choking 
•  If a choking person can speak, breathe or cough - STAND BY and encourage 

coughing. 
•  If a conscious person cannot speak, breathe or cough 
•  stand behind person and find top of the hip bones with your hands 
•  place a fist midline against the abdomen 
•  grasp fist with other hand and press inward and upward forcefully 
•  continue until object is expelled or person becomes unconscious 
 

Chemicals or Foreign Matter in Eye 
•  Flush with running water for at least 15 minutes. 
 

Spill of Chemicals on Skin 
•  Remove contaminated clothing. 
•  Flush skin area with running water for at least 15 minutes. 
 

Fainting 
•  Keep the person lying down 
•  Loosen any tight clothing 
•  Keep others from crowding around. 
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Emergency Scenarios: 
(http://www2.worksafebc.com) 

 
1. You are a student in a science classroom and are conducting an experiment using 

various chemicals. The teacher has just stepped out of the classroom. A student who is 
not wearing eye protection has a chemical splashed in her eye. What would you do? 

 
2. You are helping to prepare dinner while you are trying to watch a program on TV. You are 

cutting up some vegetables for a stir fry. You cut your finger with the knife and your finger 
starts to bleed heavily. What would you do? 

 
3. You are in shop class building a wood birdcage. The student next to you yells out that 

something has flown into his eye and immediately covers his eye with his hand. The 
student is not wearing eye protection. 

 
4. You are at a mall and decide to get something to eat. You go to a hot dog stand and 

purchase your food. As you are walking towards a table, you see a person choking on his 
food. The person cannot speak and is waving his hands for help. What would you do? 

 
5. You are skiing on the mountain and you see a child laying in the snow crying. The child is 

crying uncontrollably and holding their arm. There does not seem to be a parent around 
and no other person is tending to the child. What would you do? 

 
6. You are babysitting a young child in their home. The child runs off to their room to go get 

a toy. You hear the child crying upstairs and run to the child. The child is in the bathroom 
and you spot an open bottle of liquid Tylenol on the counter. What would you do? 

 
7. You are at a friend’s house. Your friend is making some frozen pizza in the microwave. 

As your friend goes to take the pizza out of the microwave, the sizzling hot pizza on the 
plate slides onto your friend’s hand. Your friend screams with pain and the pizza drops to 
the floor. 

 
8. You are at home and in your room getting ready to go out. You go downstairs into the 

kitchen and see a fire starting in your oven. No one else is around. What would you do? 
 
Brainstorm some emergency scenarios that could happen during this camp.  How 
would you deal with them? 
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The Circulatory System 
How Does Your Circulatory System Work? 
The circulatory system is the network of soft, elastic tubes through which blood flows as it 
carries oxygen and nutrients to all parts of the body. Oxygen and nutrients are necessary for 
your body cells to grow. Parts of the circulatory system are: 

 Heart: A strong, muscular pump a little larger than a fist -- the heart pumps blood 
continuously through the circulatory system.  

 Blood Vessels. Soft, elastic tubes such as arteries, veins and capillaries in the 
circulatory system. They are elastic so that they can stretch or expand to let your blood 
flow through them more easily.  

 Arteries: Blood vessels that carry blood away from the heart.  
 Capillaries: Tiny blood vessels that connect arteries and veins. Nutrients and oxygen 

leave the blood stream and nourish your body's cells by passing through the thin walls 
of the capillaries  

 Veins: Blood vessels that carry blood from the body back to the heart.  
 Lungs: In the lung, blood picks up oxygen and oxygen-rich blood goes from the lung 

back to the heart.  
1. Define the following terms 

 

Vocabulary In Your Own Words 

Arteries 
 

  
 

Capillaries 
 

  
 

Blood Vessels   
 
 

Veins 
 

  
 

Lungs  
 
 

Circulatory System  
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 The Circulatory System 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 What should you do in case of arterial bleeding?  
 
________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

 

 
1. What is the purpose of the circulatory system? 
 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

 
2. What would bleeding from an artery look like?  
 

________________________________________________________________ 

________________________________ 

________________________________ 

 
3. Why is it considered serious?  
 

________________________________________________________________ 

________________________________ 

________________________________ 
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 The Respiratory System 
  
  
  
  

 
• What is the main purpose of the respiratory system? 
_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 
• What is the main indication that it is not working properly?  
_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 
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The ABC Of Resuscitation 
1. To check an unconscious victim, place two fingers under his chin and a hand on his 

forehead. Tilt his head back to open his airway. Remove any obstructions from his mouth.  
2. Listen and feel for victim's breathing. If he is breathing, place him in the recovery position. 

If he is not breathing, begin rescue breathing. 
3. Check the victim's circulation by feeling for a pulse at the side of his windpipe (carotid 

artery). If there is no pulse, begin CPR immediately. 
 

  
  

1. Why is the head tilted back?  
_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

________________________________________________________________ 
 

2. How do you properly check for breathing?  
_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

________________________________________________________________ 
 
3. What three sense does this procedure for #2 use?  
_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

________________________________________________________________ 
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 The Recovery Position 
1. If a victim is unconscious but breathing, bend his near arm up at a right angle to his body. 

Hold the back of his far hand to his near cheek. With the near leg straight, pull the far knee 
toward you.  

2. With the victim on his side, place his uppermost leg at a right angles to his body. His head 
will be supported by the hand of the uppermost arm. Tilt his head back so that he will not 
choke if he vomits. 

  
 

Shock, Unconsciousness and Fainting 
 
Shock is a condition of Inadequate circulation to the body tissues. It results when the brain 
and other vital organs are deprived of oxygen. The development of shock can be gradual or 
rapid. 
 
Shock may be present with any injury and illness. 
 
 
Shock can be life threatening and needs to be recognized and cared for Immediately. 
 

Common Causes of Severe Shock 
 
Cause of Shock 
• breathing problems 
(ineffective or absent breathing) 
 
• severe bleeding, external or 
internal, including major fractures 
 
• severe burns 
 
 
• spinal cord injuries 
 
 
 
• heart attack 
 
 
• medical emergencies, 
e.g. diabetes, allergies, poisoning 
 

How it affects the circulation 
not enough oxygen in the blood to supply the vital 
organs 
 
not enough blood in circulation to supply all vital 
organs 
 
loss of fluids, reducing amount of blood to fill the 
blood vessels 
 
nervous system can't control the size of blood 
vessels and blood pools away from vital organs  
 
heart is not strong enough to pump blood 
properly 
 
these conditions may affect breathing, heart and 
nerve function 
 

 
 
 
 

Treating Shock 
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Shock is a serious condition most often brought about by major injury or fear. It can easily be 
overlooked, but if left uncared for, a victim of shock may develop serious problems. 

 
1. Lay the victim down, on a coat or sleeping bag, if possible. Raise her feet higher 

than her head. Loosen her clothing, reassure her, and take her pulse.  
 
2. Cover the victim with a coat or sleeping bag. Check her breathing and pulse 

rates, particularly if she is unconscious. Be ready to resuscitate her if her heart 
stops beating. 

  
 Rescue Breathing 

 
1. To ensure an open airway, first clear the victim's mouth of obstructions, then place one 

hand under his chin and one on his forehead, and tilt his head back.  
2. Pinching the victim's nose shut, clamp your mouth over his mouth, and blow steadily for 

about two seconds until his chest rises. Remove your mouth and let his chest fall, then 
repeat. 

3. Listen for the victim's breathing and check his pulse. If he still has a pulse, give 10 breaths 
per minute until help arrives or the victim is breathing by himself.  

 
Questions  

 
 

1. Why is the head tilted back?  
_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 
2. What is the purpose of rescue breathing?  
_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 
3. How long should you continue for?  
_________________________________________________________________ 

_________________________________________________________________ 
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First Aid Notes 
 
Record your notes from your First Aid sessions in the space provided below: 
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First Aid Student Assignment I 
Theoretical  

 
Part 1 Multiple Choice 
 
1. When someone is bleeding, the clotting process can be assisted by: 

a--applying direct pressure to the wound 
b--raising the injured area  
c--neither a) nor b)  
d--both a) and b) 

 
2.  How often should you replace a dressing as blood seeps through? 

a--as often as you feel you need to  
b--when the dressing is soaked with blood.  
c--every two minutes  
d- rather than replace it, add dressings on top 

 
3. If a blister, whether from a burn or friction to the skin, bursts, you should: 

a--expose it to air as much as possible  
b--keep it bandaged until it has healed  
c--remove the excess skin using a small pair of scissors  
d--none of the above 

 
4. In the case of a minor burn, you can treat the injury by: 

a--smoothing on an analgesic cream  
b--applying ice  
c--covering it with a bandage  
d--holding it under cold water 

 
5.  If a person appears to be choking, you should do nothing as long as: 

a--he can still breathe  
b--he is still conscious  
c--his face has not turned blue 
d--all of the above . 

 
6.  If someone faints, the first thing you should do is: 

a--raise his feet  
b--give him water to drink  
c--slap his face to revive him  
d--throw cold water on him 

 
7.  To treat frostbite, you should warm the affected area: 

a--by immersing it in hot water  
b--using skin contact  
c--over an electric heater  
d--by wrapping it in a towel 
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8.  To stop a nosebleed: 
a--lean forward and pinch the nostrils  
b--lean back and press a towel to the nose 
c--lay down on your back and raise your feet 
d--lay down on your stomach and raise your feet 

 
9.  The pulse is most easily detected at: 

a--the wrist  
b--the neck  
c--both a) and b)  
d--neither a) nor b) 

 
10.  To immobilize a broken limb, use: 

a--one or more splints  
b—a folded blanket  
c--an adjacent body part  
d--any of the above 

 
Part 2: Short answer questions: 
1.  If someone has not had enough________________ to drink, they might be experiencing 

__________________________. 

 
2. If you find someone passed out from too much alcohol you should put them in the 

___________________________position. 

 
3. If you get wet when it's very cold outside, check off the things you should do. 
 
  

____  take off your wet clothes  

____  put dry clothes over your wet ones  

____  huddle together with someone and wait for help  

____  insulate yourself by getting dry then getting in a sleeping bag  

____  stay wet and try to dry yourself by lighting a Coleman stove  

____  try to run home, exercise might warm you up  

____  sit down and scream for help 

____  add heating pockets to chest area 

 
4.  What is the proper way to treat a burn from a Coleman stove?  List the steps. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
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5. What is frostbite, and why does it happen? 
___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
 
6. What should you do if someone is cut very deeply with a knife? 
 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
 
7.  How does the body deliver 'groceries' to the brain to keep the body working correctly? 
___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
 
8.  Name 10 things that you would include in a first aid kit, and why 

Item Purpose 
1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

 
 

9.  What was one thing that you learned from your first aid instruction?  
___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
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First Aid Challenge 
Make sure that you record your solution in the proper place! 

 
Station 1 
 
 
 
 
 
 
 
 
 
 
Station 2 
 
 
 
 
 
 
 
 
 
 
Station 3 
 
 
 
 
 
 
 
 
Station 4 
 
 
 
 
 
 
 
Station 5 
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Participant's Assessment of Self and Camp 
Science-Culture Camp—Baker Lake--2012 

 
RATING SCALE 

0 = Major Difficulty    1 = Poor     2 = Okay     3 = Very Good     4 = Excellent 
 
 

Circle the appropriate number after each statement. 
 
1.  I participated well in the camp.          0    1    2    3    4 
 
2.  I respected others at the camp.    0    1    2    3    4 
 
3. I did my share of work, maintaining the camp.  0    1    2    3    4 
 
4.  I learned from my teachers and elders.   0    1    2    3    4 
 
5.  I worked hard on my readings and assignments. 0    1    2    3    4 
 
• I thought the camp was: 

_____ Boring _____ Just Okay _____ Good _____Awesome 
 
7.  I would recommend this camp to my friends     YES   or   NO? 
 
8. What other suggestions or comments do you have about the camp? 
 _________________________________________________________ 

_________________________________________________________ 

 _________________________________________________________ 

_________________________________________________________ 

 _________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

 _________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 
 _________________________________________________________ 
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Checklist Summary of  
Science Camp Assignments 

(Check off each assignment as you complete it) 

 
 

 Assignment       Complete ✔  
1. Packing Assignment 

 
 

2. Camp Attitude (collaboration, respect, inclusion) 
 

 

3. Elders' Presentation (Part 1—Thule Site) 
 

 

4. Elders' Presentation (Part 2--Inukshuk) 
 

 

5. IQ Assignment (See Camp workbook) 
 

 

6. Rocks and Minerals--Practical 
 

 

7. Rocks and Minerals--Written 
 

 

8. First Aid--Practical 
 

 

9. First Aid--Written 
 

 

10. GPS--Practical 
 

 

11. GPS--Written 
 

 

12. Meadowbank Tour 
 

 

13 Meadowbank Tour—Written 
 

 

14. GPS-Rock Identification Challenge 
 

 

15. Chocolate Chip Cookie Mining 
 

 

16. Mining Career Presentation 
 

 

17. Camp Skills (cooking, cleaning, stove, lamp etc.) 
 

 

18. Camp Evaluation and Self Assessment 
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Student Journal 
 
Entry #_____________  Date:____________________  Time:__________ 
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Student Journal 

 
Entry #_____________  Date:____________________  Time:__________ 
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Student Journal 
 
Entry #_____________  Date:____________________  Time:__________ 
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Student Journal 
 
Entry #_____________  Date:____________________  Time:__________ 
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Student Journal 
 
Entry #_____________  Date:____________________  Time:__________ 
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Addresses---Messages---Autographs 
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