2006 Manitoba Envirothon Team Number:________

GAME WARDEN’S TRAIL
Stop 1:
_____
2

Aquatics (1) - 2 Points
At home each person uses 264 litres of water per day for basic needs. A
household tap supplies 14 litres of water per minute. How many minutes of
continuous running are required for this household tap to provide/waste the
individual basic needs volume of water referred to in the first sentence?
__________________________________________________
__________________________________________________
Answer: 264/14=18.85 minutes.
Source: Field Training.

Water Stewardship in a Changing Climate (1) - 2 Points
_____
2
A. Where is Manitoba’s only seaport located?
___________________________________________________
B. What could be a benefit of climate change for this seaport?
____________________________________________________
Answers:
A. Churchill
B. Extend the season for transporting grain / increased ice-free season on the
HB
Source: Manitoba and Climate Change: A Primer, page 24

_____
2

Forestry (1) - 2 Points
A. ‘Secondary Fibre’ is… (1 point)
_____________________________________________________
B. Give an example. (1 point)
______________________________________________________
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Forestry (1) - 2 Points (Continued)
Answers:
A. Fibre used as a raw material.
B. Recycled newspaper used in making new paper or cardboard.
Source: Binder Glossary, page 43

Soils (1) - 10 Points
_____
10
A. One hundred years ago, the organic matter content of fields broken for the
purposes of agricultural production was 30%. Today that level was decreased to
approximately 5%. Describe how this has also affected the following soil
characteristics (5 points):
Water holding capacity

___________________

Porosity

___________________

Bulk density

___________________

Aggregate stability

___________________

Colour

___________________

B. List three factors (natural processes) that affect the rate of decomposition of
organic matter? (3 points)
___________________________________________________________
___________________________________________________________
___________________________________________________________
C. Describe why not all water in the soil (rooting zone) is available for plant
growth? (1 point)
___________________________________________________________
D. What is this concept referred to as? (1 point)
___________________________________________________________
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Soils (1) - 10 Points (Continued)
Answers:
A.
Water holding capacity
less
Porosity
decrease large pores
Bulk density
increase
Aggregate stability
decrease
Colour
decrease, less dark
B.
pH, aeration, temperature, moisture, type of vegetation
C.
Water is held on to the soil particles that the plant roots can not extract.
D.
Permanent Wilting Point
Source: A)
B)
C)
D)

_____
2

Soil Management Guide
BMP Soil Management page 13
BMP Soil Management, page 16
BMP Soil Management, page 16

Wildlife (1) - 2 Points
EQUIPMENT
Using the Plants of the Western Boreal Forest and Aspen Parkland book, key out
the following plants using the leaves: (1 point each)
Plant A: _________________________________________________
Hint - Plant A can be found under the Rosaceae (Rose Family)
Plant B: _________________________________________________
Hint – Plant B can be found under the Liliaceae (Lily Family)
Answers: Wild Strawberry and Lily of the Valley (or Two leaved Solomon’s-Seal)
Source: General Knowledge
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Stop 2:
_____
2

Aquatics (2) - 2 Points
Identify two (2) causes of non-point source (NPS) pollution associated with each
of these activities: (0.5 pts each)
Forestry activities: ______________________________________________
________________________________________________________

Agricultural activities: ____________________________________________
________________________________________________________

Answers:
Removal of streamside vegetation, road construction and use, timber harvesting,
and mechanical preparation for the planting of trees. Road construction and road
use are increased runoff from impervious surfaces and increased pollutant loads.
Source: Aquatics binder – NPS Fact Sheets

_____
2

Water Stewardship in a Changing Climate (2) – 2 Points
Two methods that could help reduce or balance off CO2 emissions, which are a
major factor in global warming, are:
_______________________________________________
_______________________________________________

Answers: tree planting, reducing energy consumption, recycling
Reference: Restoring the Balance, page 1
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_____
10

Forestry (2) - 10 Points
A. List 3 signs of forest maturity (old age) that you can find as you look about this
stand. (3 Pts)
_______________________________________________
_______________________________________________
_______________________________________________

B. What does the term Biotic Potential mean? (2 Pts)
_______________________________________________
_______________________________________________
_______________________________________________
C. Describe the theory of "Natural Disturbance Forest Management". (3 Pts)
_______________________________________________
_______________________________________________
_______________________________________________

D. Why are Pre-Harvest surveys performed? (2 points)
_______________________________________________
_______________________________________________
_______________________________________________

Answers:
A. Tbd, could include deadfall, conks, snags.
B. The capacity of a population of animals or plants to increase in numbers under
optional environmental conditions.
Source: Forestry binder glossary

C. Managing forest ecosystems through management strategies that mimic or
approximate natural disturbance; i.e. fire, wind storms, insects and disease, etc.
Source:

Not in Forestry Binder but information on MBMF web site

D. Identifies values in an attempt to mitigate impacts of forest management
activities on sensitive sites, waterways, wetlands, wildlife and their habitat and
conserve biodiversity.
Source: PHSurveys \MC Forest Practices Website.
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_____
2

Soils (2) - 2 Points
A. At this stop on the trail, what letter would be used to describe the uppermost
portion of the organic horizon on the mineral soil?
___________________________________________________________
B. What is the definition of this letter?
___________________________________________________________
___________________________________________________________

Answers:
A. L.
B. Organic layer characterized by the accumulation of organic matter in which
the original structures are easily discernible.
Source: Soils and Vegetation 2203/6, page 17

_____
2

Wildlife (2) - 2 Points
State two reasons why wildlife population surveys are conducted.
___________________________________________________________
___________________________________________________________
Answer: Monitor population trends and population distribution.
Source: Wildlife Conservation and Management, page 7
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Stop 3:
_____
10

Aquatics (3) - 10 Points
EQUIPMENT
A. Using the Managing the Water’s Edge booklet provided at this stop, assess
the flagged section of this riparian area and fill out the Riparian Health
Assessment Field Questions in the table below.
Circle the appropriate score (1.5 points each)
1. Vegetative Cover of Floodplain and Streambanks
6
4
2
0
2. Preferred Tree and Shrub Establishment and Regeneration
6
4
2
0
3. Utilization of Preferred Trees and Shrubs
3
2
1
0
4. Streambank Root Mass Protection
6
4
2
0
5. Stream Channel Incisement (vertical stability)
6
4
2
0
Total

Score

B. Looking at your total score how would you rate this riparian area? Circle one.
(0.5 pts)
Unhealthy
(6-9)

Healthy with problems
(10-17)

Healthy
(18-27)

C. The most important aspect of a riparian health assessment is to use the
scores to help you as a land owner do what? (2.0 pts)
________________________________________________________
Answers: TBD; TBD; formulate management changes
Source: Aquatics Binder: Managing the Water’s Edge
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Water Stewardship in a Changing Climate (3) - 2 Points
_____
2
A. Which soil will warm up the fastest?
a)
b)
c)
d)

Bare wet mineral soil
Bare dry mineral soil
Dry mineral soil with standing stubble
Wet mineral soil with standing stubble

B. By what percentage have concentrations of carbon dioxide increased since
the Industrial Revolution?
a)
3%
b)
30%
c)
300%
d)
3000%
Answers:
A. (b) B. (b)
Source: A. Soil Management, Best Management Practices, page 18
B. The Green Lane: Climate Change – Overview, page 1

_____
2

Forestry (3) - 2 Points
Define indicator species.
________________________________________________________________
________________________________________________________________
________________________________________________________________

Answer: A species whose progress is monitored by people, as an indication of
what is happening to the environment or habitat as a whole.
Source: Forestry binder, Tomorrow's Forests Today's Challenge pg. 8

_____
2

Soils (3) - 2 Points
Name two types of soil degradation processes?
___________________________________________________________
___________________________________________________________
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Soils (3) - 2 Points (Continued)
Answer: wind/water erosion, organic matter losses, salinity, compaction, soil
pollution, urbanization or desertification.
Source: What is Soil? Page 5

_____
2

Wildlife (3) - 2 Points
EQUIPMENT
A. What type of bird made the holes in the marked tree?
___________________________________________________________

B. What type of insect was this bird feeding on?
___________________________________________________________
Answers:
A. Pileated Woodpecker B. Carpenter Ants
Source: General knowledge
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Stop 4:
_____
2

Aquatics (4) - 2 Points
A. What is the name applied to an aquifer that lies beneath a layer of
impermeable material? (1 point)
___________________________________________________

B. Which of the following correctly refers to the level to which water will rise in a
well drilled into an artesian aquifer? (1 point) Circle the correct answer.
a) Water table
b) Piezometric surface
c) Hydrologic level
Answers: A. confined or artesian; B. Piezometric level
Source: www.ec.ca/water/en/nature/grdwtr/e_move.htm

_____
2

Water Stewardship in a Changing Climate (4) - 2 Points
Name two Arctic marine species that rely on the abundant zooplankton which
subsist off algae that grows on the underside of the ice, for food.
___________________________________________________
___________________________________________________
Answer: Bowhead whales, Arctic cod.
Source: http://www.climatechangeconnection.org/pages/wildlife.html
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_____
10

Forestry (4) - 10 Points
A. How many European tree feeding insect species have successfully invaded
North America? Circle the correct response. (2 points)
a)
b)
c)
d)

50
100
200
300

B. How many North American tree feeding insect species have successfully
invaded Europe? Circle the correct response. (2 points)
a)
b)
c)
d)

14
24
34
44

C. Alien species share these four (4) characteristics: (4 points - 1 point each)
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________

D. Name two (2) introduced pests which have had or have the potential to cause
major impacts on Canadian forests. (2 points)
_______________________________________________
_______________________________________________
_______________________________________________

Answers:
A. d (300)
B. c (34)
C. generalists, reproduce quickly, disperse widely tolerate broad range of habitat,
general lack of predators, resist eradication once established,
D. Gypsy moth, DED, Asian longhorned beetle, spruce sawfly larch sawfly,
chestnut blight, sclerroderis canker, many more, check with Glenn.
Source: Alien Forest Pests
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_____
2

Soils (4) - 2 Points
List two (2) things that actinomycetes do in the soil?
_________________________________________________
_________________________________________________
Answer: Fix nitrogen, help decomposition of organic materials.
Source: Soils, page 156

_____
2

Wildlife (4) - 2 Points
All animals have three main strategies to surviving cold winters. What are two
(2) of them?
_________________________________________________
_________________________________________________
Answer: migration, dormancy and toughing it out.
Source: Animal Adaptations, page 32
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Stop 5:
Aquatics (5) - 2 Points
_____
2

List four (4) withdrawal water uses.
____________________________________________
____________________________________________
____________________________________________
____________________________________________
Answer: thermal generating power, manufacturing, municipal use, agriculture,
mining.
Source: www.ec.gc.ca/water/en/manage/use/e_wtdraw.htm

_____
2

Water Stewardship in a Changing Climate (5) - 2 Points
While many initiatives to lower GHG emissions are targeted at economic sectors
such as agriculture, energy, industry and transportation there are a number of
things that we as individuals can do to reduce GHG emissions. List four (4). (0.5
pts each)
____________________________________________
____________________________________________
____________________________________________
____________________________________________
Answers:
Leave car at home and walk or bike for short trips;
Avoid idling your vehicle;
Turn off lights, appliances and TV and computer when not needed;
Seal all leaks around doors, windows and cracks where heat escapes;
Insulate when you renovate;
Buy household appliances compliant with EnerGuide;
Install a programmable thermostat;
Clean furnace filter regularly and keep furnace properly tuned;
Reduce consumption of paper and other resource-intensive products and reuse
and recycle where possible;
Select food and products that are grown or manufactured locally rather than
trucked or flown from somewhere else.
Source: Manitoba and Climate Change: A Primer, page 27
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_____
2

Forestry (5) - 2 Points
True or False (circle). (2 points - 1 point each)
A.

Canada has the largest area of certified forests in the world.
T

B.

F

Canada has as much protected forest as Sweden, Finland, Russia,
Germany and UK combined.
T

F

Answers: True; True
Source: (Certification) What Buyers Need to Know

_____
10

Soils (5) - 10 Point
EQUIPMENT
A. The dominant soil in NE¼ 36-4-26WPM is _______________. (2 points)
B. The surface texture of this soil is ______________. (2 points)
C. What are the soil limitations of this soil for use as a septic field? (2 points)
_____________________________________________________________
D. What is the predicted average yield of wheat grown on a Hartney loam?
_________ bu/ac (2 points)
E. What is the depth to the water table of a Hartney soil? __________ feet (2
points)
Answers:
A. Bede
B. Gravelly loamy sand
C. Slight, very rapid permeability, contamination to groundwater is high.
D. 30 bu/ac
E. 7 feet
Source: Soils of the Boissevain-Melita Area, Soils Report No. 20
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_____
2

Wildlife (5) - 2 Points
EQUIPMENT
A. What kind of animal do you find evidence of at this stop?
___________________________________________________________

B. Why is it important for this animal to gnaw tress?
___________________________________________________________

Answers:
A. Beaver
B. Beavers gnaw on the bark of trees, which help keeps their teeth worn down.
The also grind their teeth to sharpen them. Both are important since beaver’s
teeth are constantly growing.
Source: Fur Bearers of Canada, page 1 and April workshop
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Stop 6:
_____
2

Aquatics (6) - 2 Points
EQUIPMENT
Looking at the temperature versus depth graph provided at this stop, does Lake
Udall have a thermocline in the summer?
Yes or
No
Explain your answer.
___________________________________________________________
___________________________________________________________

Answer: No. There is no thermocline because there is not a rapid temperature
difference of at least 1.0oC per meter.
Source: Aquatics binder, page 8

_____
2

Water Stewardship in a Changing Climate (6) – 2 Points
Name two (2) processes or methods by which forests can act as carbon sources
under global warming. (1 point each)
___________________________________________________________
___________________________________________________________
Answer: Forest fires, increased forest litter decomposition.
Source: Special Issue CFS Climate Change

_____
2

Forestry (6) - 2 Points
What is so unique about the Manitoba Model Forest’s sister Model Forest in
Mexico?
___________________________________________________________
___________________________________________________________

Answer: The Monarch Butterfly Model Forest (Bosque Modelo Mariposa
Monarca) is the winter home of millions of monarch butterflies.
Source: Manitoba Model Forest Updates
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_____
2

Soils (6) - 2 Points
What are mottles and what do they indicate?
_________________________________________________
_________________________________________________
_________________________________________________
Answer: Spotted areas of colour in a soil, usually associated with periodic wet
conditions.
Source: Soil and Plant Ecology, page 59

_____
10

Wildlife (6) - 10 Points
EQUIPMENT
The International Peace Gardens has a wide variety of wildlife species. Some
have wandered by and left their tracks.
Given the habitat in this park, please identify the tracks you see here, using the
Animal Tracks of Manitoba:
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
Answers:
a) Beaver
b) Black Bear
c) Red Fox
d) Muskrat
e) White-tailed Deer
f) Moose
g) Great Blue Heron
h) Mallard
i) Canada Goose
j) Mink
Source: April workshop and general deduction skills
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Stop 7:
_____
10

Aquatics (7) - 10 Points
EQUIPMENT
Some water quality parameters have been provided for you in the chart below.
You are to use the equipment and chart provided at this stop to fill in the blank
parameters (pH, Dissolved oxygen and water temperature) then determine the
A.
Using the pH test strip and chart provided at this stop, what is the pH
value for Lake Udall? ____________
B.

Why is pH an important measure of water quality?
___________________________________________________________

C.

Much of the mining activity in our Province is located in northern Manitoba.
Runoff from abandoned mines can be ______________ which
_____________ pH values.

D.

Why does this situation increase the potential for toxicity in aquatic
organisms?
_____________________________________________________
_____________________________________________________

E.

Nitrogen occurs in the water as?
__________________, __________________, ___________________

F.

Nitrates are an essential ____________________ for plant growth.

G.

Name two (2) ways nitrogen enters the water.
___________________________________________________________
___________________________________________________________

Answers:
A. TBD
B. Aquatic organisms are sensitive especially during reproduction (range 6.58.2).
C. acidic; lowers
D. Lower pH values increase the solubility of some heavy metals, such as copper
and aluminum, allowing them to dissolve into the water and become toxic to
aquatic organisms.
E. Nitrate (N03), Nitrite (N02) and Ammonia (NH3)
F. nutrient
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Aquatics (7) - 10 Points (Continued)
G. Human and animal waste (treatment lagoons and sewers – feed lots),
decomposing organic matter and runoff of fertilizer from lawns, golf courses and
crops.
Source: Aquatic Binder (pdf file - Chemical Monitoring)

_____
2

Water Stewardship in a Changing Climate (7) - 2 Points
Other than the Red River, name two other major rivers that flow into Lake
Winnipeg.
____________________________________________________
____________________________________________________
Answer: Saskatchewan River and Winnipeg River
Source: The Lake Winnipeg Research Consortium Inc.

Forestry (7) - 2 Points
_____
2
List two components of a Model Forest.
____________________________________________________
____________________________________________________
____________________________________________________
Answer: Should include two of the following:
1. a diverse partnership of stakeholders and rights holders
2. a large-scale working model of sustainable forest management
3. site for developing and applying new knowledge and technologies
4. a focus for promoting ecologically sound forest management practices
5. a consensus-driven partnership working with shared decision-making to
achieve social, environmental, and economic sustainability in forest
management
6. a creator of on-the-ground solutions addressing local needs and global
concerns
7. a place where communities and traditional knowledge play a role in forest
management
8. a link in a network to facilitate an exchange of ideas and approaches to
sustainable forest management
Source: Forestry binder, Canada’s Model Forest Program
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_____
2

Soils (7) - 2 Points
EQUIPMENT
A. A soil analysis report indicates that the sample is 44.8% silt and 38% clay.
Using the textural triangle, what is the texture of this sample?
_________________________________________________
B. Name one way that soil texture can be determined.
_________________________________________________
_________________________________________________

Answers:
A. silty clay loam
B. hand texturing in the field or laboratory method using a hydrometer
Source: Soil Management BMP, pages 7-8

_____
2

Wildlife (7) - 2 Points
Jawbones are aged by what two methods? Describe these methods.
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
Answer: Wear aging and cementum aging. In wear aging, an estimate of age is
made by the amount of wear on the cheek teeth. In cementum aging, the layers
of cement (bony material) deposited each year on the root of the tooth, like tree
rings, are counted.
Source: Ecology and Wildlife Management, page 25
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Stop 8:
_____
2

Aquatics (8) -2 Points
EQUIPMENT
A. What is this flagged zone, along the lake shore, called? (0.5 points)
_______________________________________
B. This area is comprised of three (3) kinds of aquatic plant communities. Name
them. (0.5 pts each)
_______________________________________
_______________________________________
_______________________________________

Answers:
A. littoral zone
B. emergent plant community, floating leaf plant community & open water
submersed plant community
Source: Aquatics binder, Through the Looking Glass

_____
10

Water Stewardship in a Changing Climate (8) - 10 Points
A. The Inuit are particularly concerned about climate change’s impacts on
caribou. Warmer temperatures make plants more plentiful, which in turn
supports larger caribou herds. However, their future is bleak. Identify four (4)
impacts on caribou due to climate change. (4 points)
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
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Water Stewardship in a Changing Climate (8) - 10 Points (Continued)
B. Unfortunately, whitebark pine trees are vulnerable to the impacts of climate
change. Warm temperatures allow pine blister rust – a deadly, introduced fungus,
to thrive and spread, killing up to 90% of whitebark pine in a given area.
Describe two (2) ways this affects grizzly bear populations. (2 points)
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
C. Coral reefs cover less than 1% of the ocean floor, yet provide food and shelter
for over _____________ of all marine fish. (1 point)
a. 1/2
b. 1/4
c. 1/3
D. Amphibians such as frogs, toads and salamanders require shallow pools of
water to hatch and breed their young. Climate warming negatively effects
amphibians in which way? Circle one. (1 point)
a. Breeding pools aren’t deep enough, due to reduced precipitation, to
protect eggs and tadpoles from damaging ultraviolet rays.
b. Weakened by UV rays, eggs and tadpoles become susceptible to
fungal infection, and die at epidemic rates.
c. None of the above.
d. Both A & B.
E. Ringed seals depend on stable________ __________ and adequate snow
cover to raise their pups. (1 point)
F. True or False. Seal populations in the Arctic are expected to explode due to
a warming climate. (1 point)
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Answer:
A. Hotter summers put more stress on the animals;
the more rapid appearance of large expanses of open water in the spring forces
them to alter their migration routes;
more frequent thawing and freezing of the snow cover can result in starvation,
because it leaves a thick layer of ice that the caribou can’t dig through to reach
the vegetation below;
caribou can fall through thin ice while crossing a frozen river.
Source: http://www.ccme.ca/assets/pdf/cc_ind_full_doc_e.pdf p.31

B. Nutritious white bark pine seeds are a major food source for grizzly bears in
western North America;
the ability of a grizzly sow to successfully bare young is linked to pine seed
abundance – more seeds mean healthier bear families.
C. c
D. d
E. Sea ice
Source: http://www.climatechangeconnection.org/pages/wildlife.html

F. False
Source: http://www.ccme.ca/assets/pdf/cc_ind_full_doc_e.pdf p.26

_____
2

Forestry (8) - 2 Points
With regards to Manitoba’s forest renewal and tree planting programs, what is a
Snow Cache?
___________________________________________________________
___________________________________________________________
Answer: burying tree seedlings in remote planting sites to be planted the next
summer.
Source: MC Website

_____
2

Soils (8) - 2 Points
What two things would one look for to distinguish a horizontal change when
examining a soil profile?
_________________________________________________
_________________________________________________
Answer: change in colour, change in structure
Source: April Workshop
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2

Wildlife (8) - 2 Points
EQUIPMENT
Using the Manitoba Birds book, identify the two decoys in the water?
A._________________________________________________
B._________________________________________________
Answer: TBD
Source: Key Provided

Stop 9:
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Aquatics (9) - 10 Points
EQUIPMENT
You are provided;
 The following dimensions for Lake Udal, which lies in front of you (1025
metres long, 65 metres wide, average depth of 1.5 metres).
 A calculator.
 The fact that a typical highway tanker-truck (semi) contains 30 cubic
metres.
Assume, due to an extended drought in this region, that the lake is empty during
a summer when the Peace Gardens is hosting a long planned canoe race. Also
assume the race hosts elect to fill the lake to the current level by hauling water
from a reservoir at Boissevain Manitoba located 100 kilometers from here with a
fleet of 25 typical highway tanker trucks. Also assume that during the filling
period there are no water losses to evaporation or infiltration.
How many days would the task take if each truck could travel to Boissevain, fill,
travel back to the lake and empty, five times a day?
Answer: 1025 metres long times 65 metres wide times 1.5 metres deep divided
by (25 trucks times 5 trips per day times 30 cubic metres per truck) = 26.65 days
Source: Grade 10 mathematics.

_____
2

Water Stewardship in a Changing Climate (9) - 2 Points
The trend in larger and more frequent algal blooms in Lake Winnipeg during the
last 10 years is related to what two (2) factors?
____________________________________________________
____________________________________________________
Answer: Increased phosphorous loading from the watershed and temperature.
Source: The Lake Winnipeg Research Consortium Inc. Brochure

_____

Forestry (9) - 2 Points
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2
Name two (2) of the most significant introduced pests to North American forests.
(1 point each) Need to replace with another 2 pointer
_______________________________________
_______________________________________
Answers: Gypsy moth, Dutch elm disease, white pine blister rust, European elm
bark beetle, sawflies, balsam wooly adelgid, chestnut blight.
Source: Alien Forest Pests, NRCan

_____
2

Soils (9) - 2 Points
Which soil Order would have the following characteristic structures?
Platy Ae

____________

Columnar Bn ____________
Answer: Luvisolic, Solenetzic
Source: April Workshop

_____
2

Wildlife (9) - 2 Points
EQUIPMENT
A. Fishers use two types of scent glands to mark their territory. What are they?
_________________________________________________
_________________________________________________
B. This skull belongs to a fisher. Is this animal a herbivore, carnivore or
omnivore?
_________________________________________________
Answer:
A. A pair of anal glands and a small set of glands on the pads of the back paws.
B. Carnivore.
Source: Furbearers of Canada, page 9

Stop 10:
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2

Aquatics (10) - 2 Points
A. If you were to disturb the sediments along the shoreline of this lake and there
was a rotten egg-like odour emitted, what gas is responsible for this odour? (1
point)
__________________________________________________________

B. How is this gas formed? (1 point)
___________________________________________________________
___________________________________________________________
Answer:
A. Hydrogen sulphide.
B. When there is no oxygen in the bottom layer, bacteria respire anaerobically
(without oxygen). This forms the gases.
Source: Aquatics binder, page 15

_____
10

Water Stewardship in a Changing Climate (10) - 10 Points
Climate change could have both positive and negative impacts on Canadian
forests. For the categories listed please list both a positive and negative impact.
(10 Pts – 1 ea)
A. Tree Species Migrations and Ecosystem Shifts
Positive: ______________________________________________
______________________________________________
Negative: _____________________________________________
______________________________________________

Water Stewardship in a Changing Climate (10) - 10 Points (Continued)
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B. Insect Outbreaks
Positive: ______________________________________________
______________________________________________
Negative: _____________________________________________
______________________________________________

C. Extreme Weather
Positive: ______________________________________________
______________________________________________
Negative: _____________________________________________
______________________________________________

D. Forest Growth and Health
Positive: ______________________________________________
______________________________________________
Negative: _____________________________________________
______________________________________________

E. Forest Fires
Positive: ______________________________________________
______________________________________________
Negative: _____________________________________________
______________________________________________

Water Stewardship in a Changing Climate (10) - 10 Points (Continued)
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Answers:
A.
Pos: certain species will increase in occurrence.
Neg: ecosystems will not shift as cohesive units.
B.
Pos: reduce snow cover could increase winter mortality.
Neg: warmer winters could increase survival.
C.
Pos: increased prep offsets increased drying.
Neg: higher temp decrease plant efficiency, decrease precip worsens
moisture. Stress, more windstorms and other disturbances
D.
Pos: reduced twig breakage, increased frost damage, longer growing
season.
Neg: winter thaws cause shoot and tip damage.
E.
Pos: increase fires will allow natural ecosystem processes to be occur.
Neg: increased volume and other losses such as property, infrastructure.
And others…
Reference: NRCan Climate Change Impacts and Adaptations

_____
2

Forestry (10) - 2 Points
Manitoba’s vision of environmentally sound and sustainable economic growth is
governed by a number of principles. Give a short definition for each the
following: (2 Pts – 0.5 ea)
Stewardship:
_________________________________________________
_________________________________________________

Prevention:
_________________________________________________
_________________________________________________

Rehabilitation & Reclamation:
_________________________________________________
_________________________________________________

Water Stewardship in a Changing Climate (10) - 10 Points (Continued)
Global Responsibility:
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_________________________________________________
_________________________________________________

Answers:
S: as caretakers of environment. Must strike balance between today’s decisions
and tomorrow’s impacts.
P: anticipate, prevent or mitigate significant adverse environmental impacts.
R&R: repairing past damage.
GR: think globally, act locally.
Source: Forestry Binder, Sust. Devel.

_____
2

Soils (10) - 2 Points
Using the Strahler stream ordering system, the smallest headwater tributaries are
called ____________ streams. Where two of these tributaries join, a
________________ stream is created.
Answer: first order, second order
Source: Soil Management Guide, pages 50-51

Wildlife (10) - 2 Points
_____
2
A. What is the nickname of the Loggerhead Shrike?
_________________________________________________

B. How did it earn this nickname?
_________________________________________________
_________________________________________________
Answers:
A. Butcher bird
B. Impaling its prey on barbs, thorns or a forked branch while tearing its prey
apart.
Source: Manitoba’s Species at Risk Fact Sheet – Loggerhead Shrike
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Stop 11:
Aquatics (11) – 2 Points
_____
2
A. The water in deep northern lakes is usually layered based on temperature with
cooler water near the bottom and warmer water near the top. There is a period
of time during the spring and summer when this layering disappears, the lake’s
water temperature is the same throughout the vertical column and lake waters
mix freely. What is the name given to this mixing period?
_______________________________________________
B. Water found above the “water table” in the “unsaturated zone” within spaces in
rock and soil which contains air and water is called “soil water”. Water found
below the “water table” in the “saturated zone” is called what?
_______________________________________________
Answers:
A. turn-over
B. groundwater
Source: A. Page 8 Aquatics Binder. B.www.ec.gc.ca/water/en/nature/grdwtr/e_move.htm,
Aquatics Binder.

_____
2

Water Stewardship in a Changing Climate (11) - 2 Points
What can farmers/landowners do to protect water quality as it relates to the
following?
Fertilizers

_______________________

Groundwater wells

_______________________

Answer: Follow manufacturers’ instructions, drain water away from wells or seal
old wells.
Source: Clean Water Guide
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Forestry (11) - 2 Points
What is the East Side Lake Winnipeg Planning Initiative and what is its goal? (2
pts – 1 ea)
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
Answer: A pilot project on the East Side of Lake Winnipeg intended to fully
integrate land, environmental, social, cultural and economic planning systems
while maintaining ecosystem functions and integrity. Involves all stakeholders
(particularly First Nations) in the LGD’s,
Source: Next Steps

_____
2

Soils (11) - 2 Points
A. How many acres are in a legal subdivision? (1 point)
___________________________________________________________
B. How many acres are in a section? (1 point)
___________________________________________________________
Answers: A. 40

B. 640

Source: Understanding Western Canada’s Land Survey System, page 6
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Wildlife (11) - 10 Points
A. Identify the five furs provided. Can you determine if they are a land species,
aquatic species or both? Give one physical adaptation for each of the species.
Fur

Land / Aquatic
or Both Species

A)

B)

C)

D)

E)
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Wildlife (11) - 10 Points (Continued)
Answers:
Fur
A) Polar bear

Land / Aquatic
or Both Species
Both

B) Lynx

Both

C) Beaver

Aquatic

D) Otter

Both

E) Red Fox

Land

Adaptation
Glossy guard hairs;
dense under fur; thick
layer of fat beneath skin;
translucent hair that
reflect the sun’s heat to
the skin
Large furry feet for
moving on snow; short
blunt tail; long triangular
ears
Oil gland to waterproof
fur; specialized split
toenail on their hind feet
to aid in spreading the oil
Large webbed feet,:
muscles that close off the
nostrils and ears when
under water
Slit pupils to take in
maximum light at night;
hearing is sharp and
sense of smell is keen;
bushy tail to insulate
nose and footpads
against cold weather

Source: Fur Bearers of Canada and Hinterland Who’s Who – Polar Bear fact
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Stop 12:
_____
2

Aquatics (12) - 2 Points
On the bottom of the creek there are leaves and twigs that entered from the
surrounding area. Scavengers feed on this organic matter and in turn are eaten
by carnivores. Food chains which begin with non-living organic matter such as
the leaves are called _______________ food chains. When food chains have
their first steps outside the stream they are called _____________________food
chains as opposed to autotrophic food chains (self-feeding food chains).
Answers: Detritus. Heterotrophic
Source: Aquatics binder, pages 15 & 16

_____
2

Water Stewardship in a Changing Climate (12) - 2 Points
A. A common bird in Southern Manitoba has been seen in the Arctic at Banks
Island. The bird is so rare there that the local Inuit don’t even have a name for it
in their local Inuvialuit dialect. Name this common worm eating bird.
___________________________________________________________
B. Since the 1990s warmer temperatures have allowed a certain beetle
population in B.C. to explode, resulting in the devastation of billions of dollars
worth of timber. Name this beetle.
___________________________________________________________
Answer: A. Robin B. Mountain Pine Beetle
Source: http://www.ccme.ca/assets/pdf/cc_ind_full_doc_e.pdf p.26
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Forestry (12) - 10 Points
A. Silviculture is defined as: (2 Pts)
___________________________________________________________
___________________________________________________________
B. Clearcutting has two functions. Name them and provide a definition for each.
(8 Pts – 2 pts ea)
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
Answers:
A. The art and science of growing trees or cultivating a forest, a harvesting
method.
B. Cost effective, energy efficient way to maximize harvest is even aged stands.
Silvicultural method, a step in regeneration process to recreate even aged
stands.
Source: MC website and Silviculture in Manitoba.
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Soils (12) - 2 Points
A. The nutrient concentration of the fertilizer 16-20-0 (14) is:
(a)
20% nitrogen, 14% P2O5, 16% K2O
(b)
16% nitrogen, 20% P2O5, 14% K2O
(c)
16% nitrogen, 20% P2O5, 14% sulphur
(d)
16% nitrogen, 20% P2O5, 0% sulphur
B. Field capacity is:
(a)
the water content of a soil immediately after irrigation or rain
(b)
the lower limit of available water
(c)
water content of soil after irrigation or rain when water stops
draining
(d)
the ability of the soil to retain plant nutrients
Answers: A.(c)

B.(c)

Source: Soil and Plant Ecology – Teacher’s Manual, page 33: Soil Management Guide, page 37

Wildlife (12) – 2 Points
_____
2
Give four (4) examples of how the snowshoe hare has adapted to its
environment. (0.5 pts each)
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
Answers:
a. Large, generously furred hind feet
b. Four long toes that spread widely in soft snow to increase the size of
their feet
c. Turns grey-brown in summer and pure white in midwinter
d. The cost is comprised of three layers: dense, silky slate grey underfur;
longer, buff-tipped hairs; and long coarser guard hairs
e. Moults twice a year
f. Have smaller ears than most hares’
g. Females are often slightly larger than males
Source: Hinterland Who’s Who – Snowshoe Hare fact sheet
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Stop 13:
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Aquatics (13) - 10 Points
EQUIPMENT
You are provided;
 A measuring tape.
 A calculator.
 The following information. After an unusually heavy spring rainstorm,
streamflow through the stream cross-section in front of you (outlined with
orange flagging) had an average velocity of 1.63 metres per second for a
period of 8 days.
Determine the cumulative volume of water in cubic decameters conveyed
through this cross-section during that period of time.
Answer: 1.63 metres/second times 2.76 metres wide times 0.95 metres deep
times 60 seconds per minute times 60 minutes per hour times 24 hours per day
times 8 days divided by 1000 cubic metres per cubic decameter equals
2954.0920 cubic decameters.
Source: April workshop

_____
2

Water Stewardship in a Changing Climate (13) - 2 Points
A. What is the concern with our existing water management plans, water-supply,
and drainage systems? (1 point)
___________________________________________________________
___________________________________________________________

B. In applying the vulnerability approach to climate change impacts and
adaptations there are five major steps. This whole approach encourages the
involvement of ____________________ (collective term for diverse group of
people) throughout the project.

Answers:
A. Based upon historic climatic and hydrological records and assume the future
will resemble the past.
B. Stakeholders.
Source: Page 43 Water Resources and Page 17 Research Directions in Climate Change Impacts
and Adaptations
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Forestry (13) - 2 Points
What are the main purposes of a Permanent Sample Plot?
___________________________________________________________
___________________________________________________________
___________________________________________________________

Answer: to calculate tree growth, track forest and stand development, assess
health and stresses on forest, quantify volume and growth rates, ensure renewal
standards are being achieved.
Source: Workshop

___2__

Soils (13) - 2 Points
List two (2) reasons why earthworms are beneficial to soil?
_________________________________________________
_________________________________________________
Answer: aerate the soil, provide nutrients, improve soil structure, breakdown
OM, improve water infiltration.
Source: BMP, Soil Management, page 24

_____
2

Wildlife(13) - 2 Points
A. The Common Loon has a very haunting and variable voice. They also have
four distinct calls. Name two of the four (4) calls. (0.5 pts each)
___________________________________________________________
___________________________________________________________
B. Although loon chicks can swim right away, give two reasons why they spend
time on their parents’ backs? (0.5 pts each)
___________________________________________________________
___________________________________________________________
Answers:
A. tremolo, wail, yodel and hoot
B. to rest, conserve heat and avoid predators
Source:Hinterland Who’s Who – Common Loon fact sheet
Source: Wildlife Binder, Page 36
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Aquatics (14) - 2 Points
Fill in the blanks.
A. Often when reservoirs are created or through industrial discharge aquatic
organisms can become highly contaminated with this metal:
__________________________.
B. Native people throughout northern Canada can have moderate to high
concentrations of this metal because they eat large quantities of fish. Why does
this metal have such major effects on higher organisms?
___________________________________________________________
___________________________________________________________
Answers:
A. mercury
B. Bioaccumulates in higher trophic levels: methylated forms can cross the
blood-brain barrier, resulting in neurological effects or death.
Source: Aquatics Binder : Microbiology, pages 28.25 and 28.26 and Sustaining Aquatic
Ecosystems in Boreal Regions, pages 7 and 8

_____
2

Water Stewardship in a Changing Climate (14) - 2 Points
A. Under Climate Change modeling scenarios, how far north is the Southern
margin of the boreal forest predicted to shift? Circle the correct answer.
a)
b)
c)
d)

< 50 km.
50 – 100 km.
100 – 150 km.
> 150 km.

B. Insect outbreaks result in, on average, greater annual timber losses than
forest fires. Circle.
True
Answers: A. (d)

False
B. True

Source: A. Climate Change and Forests, page 3; B. Climate Change Impacts and Adaptations,
page 8
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Forestry (14) - 2 Points
A. While harvesting using a clearcutting system it is possible to ensure
conservation of wildlife habitat, natural beauty and other uses such as recreation.
Circle.
True
False
B. Which methods are used in studying wildfire history?
a) interpreting fire scars
b) drilling for pollen in swamps
c) dating soils carbon traces
d) interpreting records and maps
e) all of the above
Answers: A. True

B. e

Source: A. Fire Ecology, Forestry binder, B. Pulp and Paper, Clearcutting, pg 4

_____
10

Soils (14) - 10 Points
EQUIPMENT
Using the Canadian System of Soil Classification (CSSC) provided, key out the
soil to the subgroup level. (Hint: Not a Podzol).
A.

Soil Order (2 points)
___________________________________________________________

B.

Great Group (2 points)
___________________________________________________________

C.

Subgroup (2 points)
___________________________________________________________

D.

What is the depth of the Ae horizon? (1 point)
___________________________________________________________

E.

Does the B horizon contain carbonates? (1 point)
___________________________________________________________

F.

Using Table 8 in the CSSC what would this soil be classified as using the
U.S. system? (2 points)
___________________________________________________________
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Soils (14) - 10 Points
Answer: TBD
Source:

_____
2

Spring Workshop, 2005 and CSSC

Wildlife (14) – 2 Points
EQUIPMENT
A. In the Prairie Ecozone, what percentage of Tall-grass Prairie remains in
Manitoba? (0.5 points)
a. Less than 1%
b. 18%
c. 24%
d. 50%
B. (1 point) The largest ecozone in Canada is _____________________.
C. How many provinces does it stretch across? (0.5 points) ________
Answers: a) less than 1%; Boreal Shield Ecozone; 6
Source: Environment Canada – An Introduction to Ecozones, pages 50 and 57
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Stop 15:
Aquatics (15) - 2 Points
______
2
You can see from this stop the use of a sediment barrier to prevent soil from
entering the creek. You can also see how ineffective it would be in the event of a
heavy rainfall given its current condition! Give four (4) reasons why it is so
important to prevent sediment from entering a waterbody. (0.5 pts each)
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
Answers: covers spawning habitat; can cover fish eggs and food fish feed on;
clog fish gills, reduces water quality by absorbing heat and thereby increasing
water temperature; transports nutrients and metals that are bound to the soil; and
reduces the depth of light penetration/photosynthesis.
Source: Aquatic Binder

_____
10

Water Stewardship in a Changing Climate (15) - 10 Points
A. List five (5) positive impacts of climate change on agricultural crops in
Canada.
_________________________________________________
_________________________________________________
_________________________________________________
_________________________________________________
_________________________________________________
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Water Stewardship in a Changing Climate (15) - 10 Points (Continued)
B. List five (5) negative impacts of climate change on agricultural crops in
Canada.
_________________________________________________
_________________________________________________
_________________________________________________
_________________________________________________
_________________________________________________
Answers:
A. Increased productivity from warmer temperatures; possibility of growing new
crops; longer growing seasons; increased productivity from enhanced carbon
dioxide; accelerated maturation rates; decreased moisture stress.
B. Increased insect infestations; crop damage from extreme heat; planning
problems due to less reliable forecasts; increased soil erosion; increased weed
growth and disease outbreaks; decreased herbicide and pesticide efficacy;
increased moisture stress and droughts.
Source: Climate Change Impacts and Adaptation: A Canadian Perspective, page 56.

_____
2

Forestry (15) - 2 Points

Describe two (2) ways in which fire improves area food resources for ground
dwelling animals?

___________________________________________________________
___________________________________________________________

Answer: It brings the terminal down to where it can be used; stimulates growth
as shade is reduced; nutrients are available that were tied up in fibre; pioneer
plants species invade (seed producers).
Source:
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Soils (15) - 2 Points
What is tillage erosion?
___________________________________________________________
___________________________________________________________
Answer: In hilly landscapes, tillage erosion causes the progressive downslope
movement of soil. Tillage practices which, in time, cause more soil to be moved
downslope than upslope result in the loss of soil from the tops of hills (knolls) and
the accumulation in the bottom of hills (depressions).
Source: Soil Management Guide, page 86

_____
2

Wildlife (15) - 2 Points
List four (4) beneficial environmental services that wetlands provide.
(0.5 point each)
___________________________________________________________
___________________________________________________________
Answer: clean water, wildlife habitat, reduce flooding, treat wastewater,
replenish groundwater, prevent erosion.
Source: Aquatics Binder, page 50
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TURTLE’S BACK TRAIL
Stop 16:
_____
10

Aquatics (16) - 10 Points
EQUIPMENT PROVIDED
You are provided the following items:
 A transparency with two punched holes.
 A blue permanent marker.
 A topographic map containing two metal registration pins and identifying,
with a red arrowhead, a stream location.
Place the transparency on the map pins and outline the watershed for the
identified stream location on the transparency. Mark your team number on the
transparency and hand it in with your completed test.
Answer: To be determined
Source: How to Read a Topographic Map and Delineate a Watershed, page 33.

_____
2

Water Stewardship in a Changing Climate (16) - 2 Points
What are two (2) potential local positive effects on forest growth which could
result from climate change?
___________________________________________________________
___________________________________________________________
Answers: Longer growing season, increased growth due to increased CO2,
changes to precipitation patterns, increased efficiency of water use in plants.
Reference: CC I &A

_____
2

Forestry (16) - 2 Points
List three types of animals that may benefit from a forest fire in this area.
___________________________________________________________
___________________________________________________________
Answers: Wood boring insects, cavity nesting birds, open area species, ground
feeding birds, decomposers, pioneering species.
Source: Fire Ecology
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Soils (16) - 2 Points
A. A soil pedologist has used the soil horizon suffix ‘z’ on his/her report. What
does this mean?
___________________________________________________________
B. Similarly, what does the ‘k’ as a soil horizon suffix indicate?
___________________________________________________________
Answers: A. a frozen layer B. presence of carbonates
Source: Canadian System of Soil Classification, Page A.7

_____
2

Wildlife (16) - 2 Points
In Canada, migratory bird conservation is managed co-operatively by federal and
provincial governments under what authority?
a)
b)
c)
d)

Mississippi Flyway Convention Act
Canada Migratory Bird Convention Act
Constitutional Bird Act
Federal-Provincial Wildlife Conservation Act

Answer: (b)
Source: Wildlife Conservation and Management, page 7
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Stop 17:
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Aquatics (17) – 2 Points
Define “aquifer”.
___________________________________________________________
___________________________________________________________
Answer: An underground body of permeable material that can produce usable
quantities of water when tapped by a well.
Source: www.ec.gc.ca/water/en/nature/grdwtr/e_move.htm

_____
10

Water Stewardship in a Changing Climate (17) – 10 Points
A.

What specific activities have caused organic matter levels to decrease
since European settlement of the Prairies? List two (2) activities. (2 points)
_________________________________________________
_________________________________________________
_________________________________________________

B.

What type of plants are less responsive to higher levels of carbon dioxide?
(1 point)
___________________________________________________________

C.

Provide an example of this type of plant. (1 point)
___________________________________________________________

D.

Soils can regain lost carbon by reabsorbing it from the atmosphere. This
process is called _______________________. (1 point)

E.

Climate change will impact soil quality. Warmer temperatures speed the
breakdown of ______________________, which is critical to soil fertility,
water retention and crop production. (1 point)

F.

Climate models show that spring precipitation will __________ and that
summer precipitation will ____________. (2 points)
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Water Stewardship in a Changing Climate (17) – 10 Points (Continued)
G.

Provide an example of agricultural emissions of the following greenhouse
gases (2 points).
Nitrous oxide

_____________________________

Methane

_____________________________

Answers:
A.
Tillage, stubble burning, draining of peaty areas, burning of peat soils
B.
C4
C.
Corn, sorghum, millet
D.
carbon sequestration
E.
soil organic matter
F.
increase, decrease
G.
fertilizers and soil tillage, livestock production
Sources:

_____
2

A.
B.
C.
D.
E.
F.
G.

Soil Management Guide, page 96
Soils Binder, page 39
Soils Binder, page 39
Soils Binder, pages 41-42
Soils Binder, pages 41-42
Manitoba and Climate Change – A Primer, page 5
Manitoba and Climate Change – A Primer, page 20

Forestry (17) - 2 Points
List two similar impacts of clearcutting and fire on a forest.
_________________________________________________
_________________________________________________
Answer: Increased sunlight reaches ground, both can result in some level of
erosion & runoff, both will generally regenerate a new, in most cases even-aged
forest.
Source: Fire Ecology, Clearcutting
Soils (17) - 2 Points

_____
2

Luvisolic soils are formed under __________ vegetation and at ___________
elevations.
Answer: forested, higher
Source: Soils ’84, page 14
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Wildlife (17) - 2 Points
What are the basic habitat needs of all living things? Fill in the blanks.

Basic
Habitat
Needs

Answer: Food, Water, Cover, Space
Source: Ecology and Wildlife Management, page 11
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Aquatics (18) - 2 Points
In addition to freshwater fisheries and wildlife, list four major instream uses of
water.
___________________________________________________________
___________________________________________________________
Answer: hydro power generation, waste dilution or disposal, recreation and
water transport.
Source: www.ec.gc.ca/water/en/manage/use/e_instrm.htm

Water Stewardship in a Changing Climate (18) – 2 Points
_____
2

Climate changes have the potential to alter the severity of damage to forests
caused by native destructive pests by affecting the pest’s growth and
reproduction. Name two current pest population limiting factors that climate
change could affect. (2 points)
_________________________________________________
_________________________________________________
Answers: Climate limits the geographic distribution of pests; climate determines
the growth rates of pests.
Reference: Forestry Binder, The Problem with Pests.

_____
2

Forestry (18) - 2 Points
List two different impacts of clearcutting and fire on a forest.
_________________________________________________
_________________________________________________
Answer: generally numerous dead standing trees after a fire; amount of above
ground material differs – more on a burn left as ash (harvested material is
removed from cutover); logging leaves more soil material on the site than fire;
heat from fire contributes to the breakdown of rock into soil; fires often remove or
reduce insect and fungi – including pathogens; logging generally requires roads
which result in other impacts.
Source: Fire Ecology, Clearcutting
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Soils (18) - 2 Points
EQUIPMENT REQUIRED
Using the Canada Land Inventory map ‘Soil Capability for Agriculture’ locate the
E½ 8-1-24WPM.
What is the class?
_________________________________________________
What is the subclass?
_________________________________________________
Answer: 4T
Source: CLI Map – Virden

_____
10

Wildlife (18) - 10 Points
The Vole Vista
This grassy area is prime habitat for voles. Voles are part of the rodent family.
Rodents can have up to five babies in a litter. However, some do not survive.
Every time an animal is born, it’s added to the population. Another event that
increases population is voles moving into this area. This is called immigration.
When a vole dies, it’s subtracted from the population. Also, if a vole leaves its old
habitat, it decreases the population. This is called emigration.
The original population in Vole Vista was 200 voles.
Let’s find out the population growth assuming the following conditions:





Voles that were born this year
Voles that immigrated into this area
Voles that did not survive
Voles that moved out of the area

= 250
= 100
= 150
= 150

a. What is the population now?
_________________________________________________
b. Did it increase or decrease?
_________________________________________________
Answer: a)250

b)it increased

Source: Chapter 1 – Wildlife Populations
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Aquatics (19) - 2 Points
A.

Through the ability to stick to themselves, liquids form a film on their
surface. In the case of water this film is of sufficient strength to support
small organisms. What is the name given to this ability or property?
___________________________________________________________

B.

A substance’s density changes with temperature. At what temperature is
water most dense?
___________________________________________________________

Answer: A. surface tension B. 4 degrees centigrade
Source: Page 7 Aquatics Binder.

_____
10

Water Stewardship in a Changing Climate (19) – 10 Points
A.

The Forest Industry has determined a number of ways to facilitate
adaptation to climate change. List two (2) ways. (4 points).
___________________________________________________________
___________________________________________________________
___________________________________________________________

B.

The Montreal Protocol of the United Nations Conference on Environment
and Development developed criteria for sustainable forest management.
Name two (2) criteria. (4 points)
___________________________________________________________
___________________________________________________________
___________________________________________________________
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Water Stewardship in a Changing Climate (19) – 10 Points (Continued)
C.

First Nations communities are particularly at risk of negative
consequences due to changes in climate. Please explain. (2 points).
___________________________________________________________
___________________________________________________________
___________________________________________________________

Answers:
A.
acquire more scientific information on the impacts, research at scales
(time and space) that is relevant, better communication mechanisms,
forest managers must be involved in decision making,
B.
conservation of biodiversity, maintenance of productivity, maintenance of
ecosystem health, conservation of soil and water resources
C.
90% of First Nations are located on forested lands and increases in forest
Disturbance or species migrations could threaten community
sustainability.
Reference: NRCan – Impacts and Adaptations.

_____
2

Forestry (19) - 2 Points
Why do trees that grow in bogs like cedar, tamarack or black spruce tend to
concentrate their roots at the surface?
___________________________________________________________
___________________________________________________________
Answer: To obtain oxygen. The air spaces deeper down are filled with water.
Reference: deduction, knowledge of root functions

Soils (19) - 2 Points
_____
2

Ponding occurs in the depressional areas throughout this area. Provide two (2)
reasons to account for this.
___________________________________________________________
___________________________________________________________
Answer: high water table, perched water table as a result of an impermeable
barrier below the surface.
Source: Deductive reasoning.
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Wildlife (19) - 2 Points
In the last two decades, polar bears living in the western Hudson Bay area have
undergone a change for the worse. Bears are returning from the sea ice
underfed and underweight. In poor condition, mother bears are less likely to
successfully raise offspring.
A.

Polar bears rely heavily on the predictable spring abundance of which
animal species to provide energy and nourishment for survival throughout
the year?
___________________________________________________________

B.

During which season are polar bears the leanest?
___________________________________________________________

Answer: A. seal B. spring
Source: http://www.climatechangeconnection.org/pages/wildlife.html
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Aquatics (20) - 2 Points
List two (2) human activities that have altered the nitrogen cycle.
___________________________________________________________
___________________________________________________________
Answers:
 Application of nitrogen fertilizers and livestock ranching, causes increased
rates of dentrification and leaching of nitrate into groundwater, can lead to
eutrophication.
 Increased deposition of nitrogen from atmospheric sources because of
fossil fuel combustion and forest burning. Both of these processes release
a variety of solid forms of nitrogen through combustion.
 Livestock ranching. Livestock release large amounts of ammonia into the
environment from their wastes. This nitrogen enters the soil system and
then the hydrologic system through leaching, groundwater flow and runoff.
 Sewage and septic tank leaching.
Source: Aquatics Binder, The Nitrogen Cycle.

Water Stewardship in a Changing Climate (20) – 2 Points
_____
2

Name two (2) ways forestry practices can help reduce greenhouse gas
emissions.
___________________________________________________________
___________________________________________________________
Answer: Improve energy efficiencies in harvesting and processing; increase
reforestation to help sequester more carbon.
Reference: Manitoba and Climate Change: A Primer
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Forestry (20) - 2 Points
EQUIPMENT PROVIDED
Using the Field Guide to the Native Trees of Manitoba provided, please identify
the two (2) marked trees.
A:_____________________________________
B:_____________________________________
Answers: TBD
Source: Field Guide to the Native Trees of Manitoba

_____
2

Soils (20) - 2 Points
Soil organic matter is measured in the top 15 cm and commonly referred to as
the ‘plow depth’. This ‘furrow slice’ weighs about 2,000,000 kg. Thus, 1%
organic matter equates to 20,000 kg. In a best case scenario, only 20% of any
residue returned to the soil will make it into the organic matter pool. Using the
best case scenario and assuming an average residue return of 4,000 kg, how
long will it take to increase the soil organic matter by 1% in this furrow slice?
___________________________________________________________
___________________________________________________________
Answer: 25 years
Source: Soil Management BMP, page 14

_____
10

Wildlife (20) - 10 Points
A.

Explain the differences between antlers and horns. (3 points)
___________________________________________________________
___________________________________________________________
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Wildlife (20) – (10 points) (Continued)
B.

How are antlers and horns used by animals? Provide three (3) ways how
they are used. (3 points)
___________________________________________________________
___________________________________________________________
___________________________________________________________

C.

Provide examples of an animal with: (4 points)
Antler______________________________________________________
Antler______________________________________________________
Horn_______________________________________________________
Horn_______________________________________________________

Answers:
A.
Antlers are shed each year, growing back in the summer and fall; horns
are not shed.
B.
Antlers and horns are used in mating displays, defense and protection
from predators and in foraging for food.
C.
Moose, caribou, deer and elk grower antlers; Muskoxen, Dall sheep and
mountain goat grow horns.
Source: Antlers, Horns and Teeth, page 38 or Skulls in Education, page 43.
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Stop 21:
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Aquatics (21) - 2 Points
EQUIPMENT PROVIDED
A.

What is the name of the fin shown at this stop that differentiates the trout
and catfish species from the rest of the Manitoba fish species?
___________________________________________________________

B.

The fish provided at this stop has what kind of mouth (circle the correct
answer):
a)
b)
c)

Terminal
Inferior
Superior

Answers: A. adipose fin B. (b) inferior
Resource: April Workshop, Aquatics Binder

_____
2

Water Stewardship in a Changing Climate (21) – 2 Points
Agriculture can play an important role in Manitoba’s response to the climate
change challenge by adopting sustainable agricultural practices that would work
to sequester and reduce greenhouse gas emissions. Provide two (2) examples.
___________________________________________________________
___________________________________________________________
Answer: increase zero tillage; reduce summerfallow; improve grazing
strategies; conversion of croplands to wetlands and wildlife habitats; crop nutrient
management; livestock nutrient management; manure management;
development of fuels from the processing of grains; garbage and trees.
Source: Manitoba and Climate Change: A Primer, page 21

_____
2

Forestry (21) - 2 Points
EQUIPMENT PROVIDED
What type of lichen is marked on this tree branch?
___________________________________________________________
Answer: Fruticose
Reference: From Rock to Tree
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Soils (21) - 2 Points
Soil fertility testing is typically conducted to a depth of __________ cm for
nitrogen and a depth of ___________ cm for phosphorus and potassium.
Answer: 60 cm, 15 cm
Source: Soil Management Guide, page 120

_____
10

Wildlife (21) - 10 Points
EQUIPMENT PROVIDED
A.

What animal could have made this marking? (3 points)
___________________________________________________________

B.

Using the Key-Guide to Mammal Skulls and Lower Jaws book, identify this
skull. (3 points)
___________________________________________________________

C.

Identify the two animals that left these scats, using the scat key chain. (4
points)
a _____________________

Answers:
A.
White-tailed deer
B.
White-tailed deer
C.
a – rabbit, b – moose
Source: General knowledge and April workshop
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Aquatics (22) - 2 Points
EQUIPMENT PROVIDED
Identify the following two invertebrates. Provide their common name. Indicate
beside each their pollution tolerance (I – Intolerant to Pollution; M – Moderately
Intolerant; F – Fairly Tolerant or V – Very Tolerant)
A. ______________________________ ___________________________
B. ______________________________ ___________________________
Answers: TBD
Source: Aquatics Binder – Invertebrate Key and Pollution Tolerance Chart

_____
2

Water Stewardship in a Changing Climate (22) – 2 Points
Name four sources of nutrients that can threaten surface water supplies.
___________________________________________________________
___________________________________________________________
Answers: Human sewage, bog drainage, pet and livestock feces, agricultural,
lawn and garden fertilizers, wastewater, and cleaning products.
Source: Clean Water Guide – Threats to Manitoba’s Water

_____
2

Forestry (22) - 2 Points
Which of the following species is not a ‘pioneer’ disturbance-dependent species?
Circle the correct response.
a)
b)
c)
d)

aspen (Populus tremuloides Michx.)
jack pine (Pinus banksiana Lamb.)
balsam fir (Abies balsamifera (L.) Mill.)
black spruce (Picea mariana (Mill.) BSP.

Answer: (c)
Reference: Fire Ecology, Forestry binder, Tomorrow’s Forests, Today’s Challenge page 8
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Soils (22) - 10 Points
A.

A soil survey report mapped at a scale of 1:20,000 is referred to as a
__________ report and is appropriate for _____________ decisions
whereas a report mapped at a scale of 1:126,720 is referred to as a
__________ report and is appropriate for ____________ decisions (4
points).

B.

True or false?
Installing tile drains in fields will decrease the water content below field
capacity. (1 point)

T

F

Justify your response (1 point).
___________________________________________________________
___________________________________________________________
C.

The distance 25 mm of water (precipitation) moves into the soil depends
on several factors including initial soil moisture content, amount of water
lost as runoff, texture, structure, organic matter content, and porosity.
However, a general estimate for porosity can be calculated for dry soil
using the following formula:
% porosity = [1 – (bulk density / particle density)] x 100
a) Use the following assumptions to calculate the % porosity using the
above formulae (2 points).

Particle density = 2.65 g/cm3

Bulk density = 1.2 g/ cm3
___________________________________________________________
___________________________________________________________
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Soils (22) - 10 Points (Continued)
b) What is the depth of water infiltration when 25 mm of water is added to
this soil? (2 points)
Use the following formula:
Depth of water infiltration ~ [depth of water added / (% porosity/100)]
___________________________________________________________
___________________________________________________________
Answers:
A.
detailed, site-specific, reconnaissance, regional/planning
B.
False. Tile drains will only remove excess water that flows by gravity.
C.
a)55% b)45 mm
Source:

_____
2

A.
B.
C.

April Workshop
Soil Management Guide, page 73
Soil Management Guide, page 43

Wildlife (22) - 2 Points
EQUIPMENT PROVIDED
Does this skull belong to a herbivore, carnivore or omnivore?
___________________________________________________________
How can you tell?
___________________________________________________________
___________________________________________________________
Answer: Carnivore (Polar bear); weak incisors, long sharp canines for holding
prey, and molar for slicing meat.
Source: Skulls in Education, page 39 and April workshop
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Aquatics (23) - 2 Points
Term used to define: “One called to exercise responsible care over possessions
entrusted to him/her”?
_______________________________________________________________.
Term used to describe areas that don’t absorb precipitation:
_______________________________________________________________.
An effective method used to get water off land:__________________________.
Culverts are often used to cross streams and creeks but if not sized properly can
blow out in high precipitation events or become ______________________
blocking upstream migration.
Answers: Steward, impervious surfaces, drains, perched.
Source: April Workshop

_____
10

Water Stewardship in a Changing Climate (23) - 10 Points
A.

Match the anticipated effects of climate change with the result it could
have on our water resource? (4 points)

A. Increased spring volumes

B. Warmer temperatures and lower
volumes of rivers and lakes in the
summer
C. Spring water flows rapidly through
to Hudson Bay
D. Increased summer temperatures,
together with reduced precipitation and
higher evaporation

____groundwater may not be
recharged enough to fully replenish
aquifers.
____reduce amount of water available
for Manitoba’s hydroelectric production
____higher levels of pollution if land is
flooded and other storage facilities are
breached.
____water quality in jeopardy
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B.

Many northern lakes are freezing later and breaking up sooner. In
addition, warmer winter conditions associated with climate change are
resulting in thinner ice on the lakes. List two (2) reasons why this creates
difficulties for residents of northern communities (2 points).
___________________________________________________________
___________________________________________________________

C.

The possible impact of climate change on traditional food sources is
another concern for northern residents. Higher temperatures may
accelerate both the loading of pollutants and the release of pollutants from
______________ and _________________ into the ecosystem food
webs. (2 points)

D.

How may heavier rainfall events and higher temperatures increase the
occurrence of waterborne diseases, such as giardiasis and
cryptosporidiosis? (2 points)
Higher rainfall events:
___________________________________________________________
___________________________________________________________
Higher temperatures:
___________________________________________________________
___________________________________________________________

Answers:
A.
C, D, A, B
B.
The season is shorter for trucking supplies in OR trucking across the lakes
is very dangerous – the rigs are more likely to fall through the ice. Travel
safety and ability to hunt traditional food species.
C.
soils and sediments
D.
Higher rainfall events: and flooding can flush bacteria, sewage, fertilizers
and other organic wastes into waterways and aquifers.
Higher temperatures: exacerbate water contamination as higher
temperatures encourage the growth and subsequent decay of algae,
bacteria and other micro-organisms, causing odour and taste problems
and in extreme cases, even rendering the water toxic.
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Source: Climate Change in Manitoba, page 1, Climate change impacts and adaptations, pages
161-162 and page 159

Forestry (23) - 2 Points
_____
2

For forest products, what does the term “chain-of-custody” mean with respect to
Forest Certification?
___________________________________________________________
___________________________________________________________
Answer: Refers to the ability to track wood from the time it leaves the forest,
through the processing and marketing channels to the final consumer.
Reference: Certification and Canada’s forests, page 5

_____
2

Soils (23) - 2 Points
Circle the correct response.
A.

With respect to field crops, barley has a ___________ salt tolerance.
(1 point)
high

B.

low

With respect to forage crops, tall wheatgrass has a ___________ salt
tolerance. (1 point)
high

low

Answers: high, high
Source: Soils ’84, Salinity and Drainage, page 6

_____
2

Wildlife (23) - 2 Points
A.

Northern Canada is expected to see temperature increases of 10°C over
the next hundred years. How will this affect polar bears? Circle the
correct response. (1 point)
a)
b)
c)

Polar bears will move south onto the prairies.
Polar bear fur will turn brown to provide camouflage with the
snow free ground.
A reduction in the size and distribution of sea ice will shrink
the polar bears winter hunting grounds.
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Wildlife (23) - 2 Points (Continued)
B.

Globally, there are as many as 25,000 polar bears. How many of them
are in Canada? Circle the correct response. (1 point)
a)
b)
c)
d)

20,000
15,000
10,000
5,000

Answers: A. (c) B. (b)
Source: http://www.ccme.ca/assets/pdf/cc_ind_full_doc_e.pdf p.26
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Aquatics (24) - 2 Points
Generally in Manitoba we categorize our fish species as either warm water or
cold/cool water. Beside the following fish mark either WW for warm water or CW
for cold/cool water species.
a. Lake Whitefish

_______

b. Channel Catfish _______

c. Walleye

_______

d. Arctic Char

_______

Answers: a) CW b) WW c) WW d) CW
Sources: Aquatic binder (fish files) and April Workshop

Water Stewardship in a Changing Climate (24) - 2 Points
_____
2

A. What is the name of the body of climate change scientists and experts brought
together in 1988 to review the science of climate, study the environmental
impacts and the socio-economic effects and develop response strategies to
address the problem and adapt to the changing environment?
___________________________________________________________
B. What is the name of the international protocol adopted in 1997 which added
on far more complex and detailed and stronger commitments than those in the
1992 Convention?
___________________________________________________________
Answers:
A. Intergovernmental Panel on Climate Change (IPCC)
B. Kyoto Protocol
Source: Manitoba and Climate Change: A Primer, page 11 A Beginner’s Guide to the UN
Framework Convention, page 8
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Forestry (24) - 2 Points
A)

Where would you find more biological diversity? Circle your answer. (1 point)
a) the transitional zone of a wetland and a woodlot, or
b) the centre of a pine plantation

B)

Why? (1 point)
___________________________________________________________
___________________________________________________________

Answer: The transitional zone of a wetland and a woodlot (a) because large
numbers of plants, mammals, birds, insects, amphibians, reptiles, and fish live in
these transitional zones.
Reference: Wildlife binder, Grassland and Forest Bird Project pamphlet, some deduction

_____
2

Soils (24) - 2 Points
Slickensides are characteristic of what Order of soils?
___________________________________________________________
Where would one expect to find these soils in Manitoba?
___________________________________________________________
Answer: Vertisolic, Red River valley (heavy clays)
Source: Soils and Vegetation 2203/6, page 22
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Wildlife (24) - 10 Points
EQUIPMENT PROVIDED
Ms. Hare has come to an untimely end. The scene and evidence has been
marked. Use your skills as a forensic pathologist/naturalist to identify the culprit.
Use the lab materials that are provided to identify each piece of evidence that is
marked. Identify the suspect that matches each piece of evidence (Charlie
Coyote, Robert Red Fox, Lenny Lynx, Maurice Mink, Oscar Owl). (9 points)
Evidence #
1
2
3
4
5
6
7
8
9

Item Identification

Suspect

Based on the quantity of evidence found for each suspect, which suspect was
responsible for the death of Ms. Hare? (1 point) __________________________
Answers:
Evidence #
1
2
3
4
5
6
7
8
9

Item Identification
Mink scat
Coyote fur
Fox scat
Owl track
Coyote track
Owl pellet
Mink fur
Fox fur
Owl feather

Suspect
Maurice Mink
Charlie Coyote
Robert Red Fox
Oscar Owl
Charlie Coyote
Oscar Owl
Maurice Mink
Robert Red Fox
Oscar Owl

Based on the quantity of evidence found for each suspect, which suspect was
responsible for the death of Ms. Hare? ____Oscar Owl______
Source: materials supplied and deduction
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Stop 25:
Aquatics (25) - 2 Points
_____
2

The graph on the left is fairly representative of a typical spring hydrograph where
there has been minimal alteration to the watershed (minus the unevenness in the
line!). In the graph beside it, draw what the hydrograph would like when there
has been more alteration.

M
a
g
n
i
t
u
d
e

M
a
g
n
i
t
u
d
e

Duration

Duration

Answer: expect to see a graph with a higher magnitude and shorter duration
Source: April Workshop

_____
2

Water Stewardship in a Changing Climate (25) – 2 Points
A. Powerful, computer-based three dimensional representations of the global
climate system that project responses of climate to changing conditions and is
based on fundamental laws of physics and conservation of mass, momentum
and energy, simplifying the complex climate system to a series of mathematical
expressions best describes which model: Circle the correct response.
a)
b)
c)

General Circulation Models or global climate models
Regional Climate Models
Coupled atmosphere-ocean general circulation models

Page 71 of 91

2006 Manitoba Envirothon Team Number:________
Water Stewardship in a Changing Climate (25) – 2 Points (Continued)
B. Circle the correct response.
Climate models, although becoming more accurate and reliable, need to be
better at providing:
Global predictions
predictions

or

Local

local

Answers: A. (a) B. local
Sources: Manitoba and Climate Change: A Primer, page 8 and Hadley Centre: Climate Models
page 1-2; Manitoba and Climate Change: A Primer, page28

_____
10

Forestry (25) - 10 Points
EQUIPMENT PROVIDED
Using the Suunto and Diameter Tape provided, measure the trees indicated.
Record your measurements in the spaces provided and, using the volume table
provided, calculate the trees volume and determine which tree has more total
volume.
Tree A:
Diameter (dbh): ____________________________________cm (2 points)
Height (h): ________________________________________ m (2 points)
Volume: _____________________________________ (m3) (0.5 point)

Tree B:
Diameter (dbh): ____________________________________cm (2 points)
Height (h): ________________________________________ m (2 points)
Volume: _____________________________________ (m3) (0.5 point)

Largest Volume:

________________

Answers: To be determined
Reference: Forestry Equipment at Spring Workshop
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Soils (25) - 2 Points
EQUIPMENT PROVIDED
Which sample has the greatest carbonate levels?
___________________________________________________________
What gas is evolved when testing for carbonates?
___________________________________________________________
Answer: To be determined, carbon dioxide
Source: April Workshop

_____
2

Wildlife (25) - 2 Points
Elk have upper canine teeth or “eye teeth.”
What is unique about these eye teeth?
___________________________________________________________
Is an elk an herbivore or carnivore?
___________________________________________________________
Answer: The eye teeth are a hangover from earlier evolutionary stages and now
serve no apparent purpose; elk are plant eaters – herbivores.
Source: Hinterland Who’s Who – North American Elk fact sheet
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True or False?
Water in a slow stream usually contains more oxygen than water in a fast stream.

T

F

As the temperature of the water increases, its ability to hold oxygen decreases.

T

F

Answers: False, True
Source: Aquatics Binder: Water as Environment

_____
2

Water Stewardship in a Changing Climate (26) – 2 Points
A. Why has Manitoba not placed a great deal of emphasis on alternative forms of
renewable energy?
___________________________________________________________
B. Name one green technology that Manitoba could investigate to reduce its
greenhouse gas emissions from its use of energy.
___________________________________________________________
Answers:
A. Relatively low cost of hydroelectricity production.
B. Mini hydro turbines, photovoltaic cells (solar cells) and windmills, wood,
ethanol.
Source: Manitoba and Climate Change: A Primer, page 23
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Forestry (26) - 10 Points
A.

Define Annual Allowable Cut (AAC). What can it be compared to?
(4 points – 2 points each)
___________________________________________________________
___________________________________________________________

B.

A conifer plantation is sometimes considered a monoculture, why? (1
point)
___________________________________________________________
___________________________________________________________

C.

What is a Seed Zone and what is its purpose? (2 Pts – 1 ea)
___________________________________________________________
___________________________________________________________

D)

Manitoba’s Forest Act provides for the establishment of a Forest
Management License (FML) to provide a continuous timber supply to a
wood using industry. A Forest Management License, granted for a period
of not more than twenty years, may be renewed for further periods.
Currently there are three FML’s in the province. Name the Companies
currently holding those Licenses (1.5 Pts. – 0.5 ea)
___________________________________________________________
___________________________________________________________
___________________________________________________________
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Forestry (26) - 10 Points (Continued)
E)

A Forest Management License contains background information about the
License area. List three (3) factors that it describes about the forest
resource. (1.5 Pts – 0.5 each)
___________________________________________________________
___________________________________________________________
___________________________________________________________

Answers:
A)

B)

C)

D)
E)

The amount of timber that can be harvested from a specified forest area
on a sustainable basis. It can be compared to the interest earned on
money in a bank account.
Most conifers in the boreal forest evolved to grow after fire, in full sunlight,
in pure or nearly pure species mix, plantations mimic this early growth
stage as they are usually single species planted a close spacing.
Breeding zones have been delineated for each of these species based on
climate, vegetation and physiography. The forests in these zones have
adapted over hundred of years to environmentally similar conditions. Seed
collected from within the zone can be expected to perform well throughout
the zone.
Tembec, Tolko, LP
The land upon which trees may be cut, the volume of wood that may be
harvested, and other terms and conditions. Could be others see Glenn

Reference: MC Website, general knowledge, Forestry binder, Tomorrow's
Forests Today's Challenge pg. 8,
C): Glossary, pg 188
D)
MC Website
E)
MC Website
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Soils (26) - 2 Points
Soil particles that move by the wind by bouncing and dislodging other particles
on impact is known as _______________ whereas soil particles that roll or slide
along the surface is known as ______________.
Answer: saltation, surface creep
Source: Soil Management Guide, page 80

_____
2

Wildlife (26) - 2 Points
EQUIPMENT PROVIDED
What are two physical adaptations of the Indian Grass in Manitoba’s Tall Grass
Prairie Preserve?
___________________________________________________________
___________________________________________________________
Answer:
 Long/deep root systems to pull nutrients and water from the soil.
 Deep roots which anchor the plant into the soil
 Waxy coating on leaves/stems to reduce moisture loss
 Hollow stems with nodes, allow for strength & flexibility of the stem in strong
winds
 Most grasses rely on wind to disperse seeds
 Grow from base of stem and not the tip of the plant to survive constant
grazing pressures.
Source: April Workshop and The Agassiz Interpretive Trail
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Aquatics (27) - 2 Points
Name a Manitoba fish species that has been listed as either endangered or of
special concern under COSEWIC. (1 point)
___________________________________________________________
Name one (1) factor that contributed to this species’ status. (1 point)
___________________________________________________________
Answers:
 Silver chub: low oxygen levels or fluctations in temperature
 Bigmouth shiner: siltation or high water levels (0.5 for reduced habitat)
 Carmine (rosyface) shiner: siltation or muddy water
 Bigmouth buffalo: siltation, competition for habitat, low water levels
(stream channelization, flood control measures)
 Northern brook lamprey: low water levels
 Chestnut lamprey: dams and stream crossings, eutrophication, toxic
pollution, siltation.
Source: Aquatics binder http://www.gov.mb.ca/conservation/fish/images/sare.pdf

_____
2

Water Stewardship in a Changing Climate (27) - 2 Points
In Canada, general warming is allowing red foxes to expand their range
northward. Describe what is happening to the range of Arctic foxes.
___________________________________________________________
___________________________________________________________
Answer: Arctic foxes are migrating further north as their habitat shrinks.
Source: http://www.climatechangeconnection.org/pages/wildlife.html
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Forestry (27) - 10 Points
A.

Describe the difference between: (3 points each)
Afforestation:
___________________________________________________________
___________________________________________________________
Deforestation:
___________________________________________________________
___________________________________________________________
Reforestation:
___________________________________________________________
___________________________________________________________

B.

Development of a forest from a dry, bare rock environment is a form of
(___________________) (____________________). Be specific.
(1 point)

Answers:
A.
Afforestation – conversion of land from unproductive uses back into
forests
Deforestation – clearing of forests with no replanting into agriculture or
other uses
Reforestation – regenerating or renewing harvested areas to produce new
forests.
B.
Xeric Succession
Sources:
A. A and R - What Trees can do……, D - MFA Clearcutting
B. Reference: Bollman - From Rock to Tree, p.1
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Soils (27) - 2 Points
True or false?
Chemicals can be used to combat salinity.

T

F

Justify your response.
___________________________________________________________
Answer: False. Salts must be flushed out by water movement as there is no
chemical fix.
Source: Soil Management Guide, pages 67-68

_____
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Wildlife (27) - 2 Points
The male Ruffed Grouse make a drumming noise – put put put put purr sound
that resembles a far-off motor boat.
a) How is the sound actually made?
___________________________________________________________
b) Why does the male make this drumming noise?
___________________________________________________________
Answers: a) The sound is made by the male bird cupping his wings and rapidly
beating against the air. b) The drumming warns other male grouse to keep away
and attracts hens when ready for mating.
Source: Hinterland Who’s Who – Ruffed Grouse fact sheet
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The hydrologic cycle describes how water moves through the earth’s
atmosphere, over the earth’s surface and through the earth’s surface materials.
Name four of these water movements. (0.5 point each)
___________________________________________________________
___________________________________________________________
Answers: Evaporation, Transpiration, Condensation, Precipitation, Surface
Runoff, Percolation, Groundwater Flow, Streamflow.
Source: Aquatics Binder, pages 24-25

_____
2

Water Stewardship in a Changing Climate (28) - 2 Points
A.

True or False?
Temperature increases in the Arctic as a result of climate change have
allowed temperate-water salmon to expand their ranges.

T
B.

F

At six weeks of age, the body weight of ringed seal pups is about _____ %
fat.
a)
b)
c)

50%
25%
10%

Answer: A. True B. A
Source: http://www.climatechangeconnection.org/pages/wildlife.html
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Forestry (28) - 2 Points
Which factor(s) affect(s) the tree species that grow after a fire? Circle the best
response.
a.
b.
c.
d.
e.

the species that occurred before the fire
the fire severity and size
the period between fires
the ground moisture
all of the above

Answer: E
Source: Fire Ecology, deduction:
_____
10

Soils (28) - 10 Points
EQUIPMENT PROVIDED
A.

A farmer submits a soil sample for analysis by an analytical laboratory.
He/she receives fertilizer recommendations back from the laboratory and
intends to plant soybeans during this upcoming field season. The target
yield projection (average) for this field is 35 bushels/acre (bu/ac).
According to the fertilizer recommendations received back from the lab,
how much fertilizer should be purchased assuming the above target yield
projection? (2 marks)
N
___________________________________________________________
P2O5
___________________________________________________________
K2O
___________________________________________________________
S
___________________________________________________________
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B.

The farmer contacts the local agricultural input dealer and inquires
regarding fertilizer prices this spring. The prices are as follows:
N
P2O5
K2O
S

$0.44/lb.
$0.29/lb.
$0.225/lb.
$0.25/lb.

What is the total fertility bill if the producer follows soil test report
recommendations assuming the target yield of 35 bushels/acre? (2 points)
N
___________________________________________________________
P2O5
___________________________________________________________
K2O
___________________________________________________________
S
___________________________________________________________
Total fertility bill
___________________________________________________________
C.

Crop production costs budgeted by Manitoba Agriculture, Food and Rural
Initiatives indicates that crop production costs (operating costs, fixed costs
and labour) with the exception of fertilizer inputs are $242.28. If the
producer achieves the target yield of 35 bu/ac, calculate if he/she will profit
from planting soybeans in the field. Use a market price of $6.10/bu for the
soybeans.
a) What is the profit or loss on a per acre basis? (3 points)
___________________________________________________________
___________________________________________________________
___________________________________________________________
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b) What yield must be achieved in order to breakeven (neither profit nor
lose on the soybean crop)? (1 point)
___________________________________________________________
___________________________________________________________
D.

a) Given the fact that the nitrate nitrogen levels are very low, why is the
soil test report indicating that minimal nitrogen fertilizer be added? (1
point)
___________________________________________________________
b) Would you expect to get a yield response from applying additional zinc?
(1 point). Briefly explain your answer.
___________________________________________________________

Answers:
A.
32 lb. N, 16 lb. P2O5 and 7 lb. S
B.
32 lb. N @ $0.44/lb.
=
$14.08
7 lb. S @ $0.25/lb.
=
$ 1.75
=
$ 4.64
16 lb. P2O5 @ $0.29/lb.
Total =
$20.47
C.
a)Projected Revenue
35 bu/ac @ $6.10/bu =
$213.50/ac
Projected Expenses
$20.47 + $242.28 =
$262.75/ac
Revenue – Expenses =
($49.25/ac) – Projected Loss
b)Breakeven
$262.75/ac / $6.10/bu = 43.1 bu/ac
D.
a)Soybeans fix nitrogen. b)No, soil test shows that zinc levels are already
high.
Source: Calculation; Interpretation of soil test report
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Wildlife (28) – 2 Points
The body condition index provides good evidence for general polar bear health.
Which two measurements of the bear are used to calculate this index?
___________________________________________________________
___________________________________________________________
Answer: body length & weight.
Source: http://www.ccme.ca/assets/pdf/cc_ind_full_doc_e.pdf p.25
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Aquatics (29) - 2 Points
EQUIPMENT PROVIDED
The organisms found within the upper few meters of the lake, form the base of
the food chain in most lakes and require light for photosynthesis are called
_________________________. In a typical food chain, what is the name of the
organisms that would generally feed on them? _____________________.
Answer: phytoplankton, zooplankton
Source: Aquatics binder pages, 12 & 13, page 35

_____
2

Water Stewardship in a Changing Climate (29) – 2 Points
Why might milder winters benefit grasshopper populations?
___________________________________________________________
___________________________________________________________
Answer: Extreme cold temperatures can kill overwintering eggs.
Source: Climate Change Impacts and Adaptation: A Canadian Perspective, page 60

_____
2

Forestry (29) - 2 Points
Name four (4) “Non-Timber” Forest Products (2 points - 0.5 points each)
___________________________________________________________
___________________________________________________________
___________________________________________________________
Answers: syrup (maple or birch), mushrooms (specialty or wild), Christmas
Trees (and boughs), jam, jellies and cider, willow furniture, birch bark crafts,
ecotourism
AND OTHERS - GET RULING FROM GLENN.
Reference: MFA and MC websites
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A.

In the grassland region, typically the surface soils located in lower slope
positions tend to: (1 point)
a)
contain higher levels of organic matter
b)
contain higher levels of calcium
c)
exhibit a lesser depth of soil development
d)
exhibit a shallower A horizon

B.

The surface soil of a cultivated Grey-Wooded soil has a lighter surface
color because: (1 point)
a)
of the low free lime content of the soil
b)
it has a high pH
c)
it has low organic matter and is highly leached
d)
it has a high salt content

C.

In comparing a soil with a pH of 5.0 with a soil with a pH of 4.0 which of
the following statements is correct? (1 point)
a)
the soil with a pH of 4.0 will require significantly more lime to
neutralize it
b)
the soil with a pH of 4.0 is 10 times more acidic
c)
the soil with a pH of 5.0 is more basic
d)
all of the statements are correct

D.

Which legal land description does not exist in western Canada? (1 point)
a)
SW 42-36-18 W3
b)
NE 16-21-21 W1
c)
E1/2 24-55-10-W4
d)
NW 4-2-3 E1

E.

If a soil contains 25% clay and 5% organic matter, what is the approximate
CEC? (Assume a pure clay mixture has a CEC of 60 cmol+ kg-1 and
organic matter has a CEC of 200 cmol+ kg-1.) (2 points)
___________________________________________________________
___________________________________________________________

F.

What is the role of potassium in plant growth? Provide two roles. (2 points).
___________________________________________________________
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G.

What is a morainal deposit? (1 point)
___________________________________________________________

H.

What is an aeolian deposit? (1 point)
___________________________________________________________

Answers:
A.
(a)
B.
(c)
C.
(d)
D.
(a)
E.
0.25 * 60 cmol+ kg-1 + 0.05 * 200 cmol+ kg-1 = 15 + 10 = 25 cmol+ kg-1
F.
resistance to disease
vigour and strength
G.
Parent material originating directly from glaciers.
H.
Soils form by the deposition of wind. Predominately made up of sand and
silt.
Sources:
A.)
Soils ’84, page 11
B.)
Soil Management Guide, page 17
C.)
High School Chemistry
D.)
Soil Management Guide, page 126
E.
Calculation.
F.
Soil and Plant Ecology - Teacher's Manual, page 33
)
Soils ’84, pages 9-10
G.
H.
)
Soils ’84, page 11

_____
2

Wildlife (29) - 2 Points
The Peregrine falcon is an endangered bird of prey. Its decline can be related to
the side-effects of ingesting pesticides such as DDT.
What are two of the side-effects?
___________________________________________________________
___________________________________________________________
Answer: Eggshell thinning and breakage; reduced hatching success and brood
sizes; and abnormal behaviour in adult birds leading to nest abandonment.
Source: Manitoba’s Species at Risk Fact Sheet – Peregrine falcon

Page 88 of 91

2006 Manitoba Envirothon Team Number:________
Stop 30:
_____
10

Aquatics (30) - 10 Points
EQUIPMENT PROVIDED
A.

Using the keys provided at this stop identify the following freshwater fish to
species. Please provide either the common or scientific name of each.
(3 points each).
1._______________________________
2._______________________________
3._______________________________

B.

What is the name of the fish species first introduced into the U.S.A.
because of its popularity in Eurasia, that is now common throughout
southern Manitoba and is associated with degrading shoreline vegetation
in marshes? (1 point)
_________________________________

Answers:
A.
1. Brook trout, 2. Northern Pike, 3. Goldeye
B.
Common Carp
Source: Aquatics binder, April Workshop

Water Stewardship in a Changing Climate (30) - 2 Points
_____
2

In many reptiles, temperature determines the sex of offspring. What effects will
increased global temperatures have on the stability of reptile species
populations?
___________________________________________________________
___________________________________________________________
Answer: Sex ratios will become skewed. A shortage of either sex could
undermine a species' ability to replace itself from generation to generation.
Source: http://www.climatechangeconnection.org/pages/wildlife.html
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Lichens are able to live in extremely harsh environments such as bare rock and
yet are one of the first organisms affected by _____________________,
particularly sulfur dioxide.
Answer: atmospheric pollutants
Reference: From Rock to Tree

Soils (30) - 2 Points
_____
2

A.

What element is important for root and seed development?
___________________________________________________________

B.

What element is an important constituent of enzymatic and structural
proteins?
___________________________________________________________

Answers:
A.
P
B.
S
Source: Soil and Plant Ecology, page 33

_____
2

Wildlife (30) - 2 Points
The Western prairie fringe orchid is a provincially and nationally endangered
wildflower.
a) Where is it located in Manitoba?
___________________________________________________________
b) What pollinates its flowers?
___________________________________________________________
Answer: a)In and around the Tall Grass Prairie Preserve near Vita b)Sphinx
moths.
Source: Manitoba’s Species at Risk Fact Sheet – Western prairie fringed orchid
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