CHS Environmental Science                                                       Investigating Ecosystems


Unit 1 - Living Environment
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Past Paper Questions

Section 1 - Investigating Ecosystems and Biodiversity

Core = N3/4

Extension = N5
Investigating Ecosystems and Biodiversity – Core
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Section 1 - Biodiversity

[image: image2.png]The diagram below shows some of the community in a riverbank habitat.

(a) Occasionally when there is a lot of rain, the river rises and flooding takes
place.

(i) Choose one organism from the diagram and suggest how it will be
affected by flooding.

Organism

Suggestion

(ii) Give one abiotic factor which could be altered if the river floods.

(iii) Name one piece of equipment which yvou could use to catch
organisms in the river such as caddis fly larvae.
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[image: image4.png](a) The diagram below shows part of a food web in a river estuary.

y Peregrine falcon
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Section 2 – Sampling Techniques
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[image: image8.emf]
[image: image9.png]A group of students investigated the distribution of two types of seaweed,
Channelled wrack and Bladder wrack found on a seashore. The numbers of
the seaweeds were counted at five sample points as shown in the diagram
below. The time the seaweeds spent covered by seawater was also recorded.

The results are shown in the table below.

Sample point Number of Number of Time covered by
Channelled wrack | Bladder wrack sea water (hours)

1 10 1 0

2 7 4 5

3 3 8 10

4 0 5 15

5 0 2 20

(a) (i) Using the information from the table, complete the bar graph below

by

1 adding a label and scale to the v (vertical) axis

2 completing the key.

Sample points

Key

T
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[image: image13.png]8. "The diagram below shows part of a pond that was investigated by some pupils.

Green plants

Dragonfly

Edge of pond

Samples were taken from the water at the edge of the pond and from the deeper water
in the middle of the pond.

The numbers of some organisms found in these samples were counted. The results are
shown in the table below.

Type of organism Number at edge of pond | Number in middle of pond
snail 36 1
dragonfly nymph 40 20
water beetle 24 60
tadpole 48 2%
green plants 20 0
small fish 2 29

(a) Complete the bar chart on the opposite page to show the numbers of organisms at
the edge of the pond by adding

(i) ascale on the y (vertical) axis;
(if) labels on the x (horizontal) axis;

(ifi) the bars for tadpole, green plants and small fish.





[image: image14.png](@) (continued)

Numbers of organism

Snail Dragonflyl - Water
nymph  beetle

Type of organism

(b) Which area of the pond shows greater biodiversity?

(¢) (i) Name one abiotic factor which could affect the distribution of the
pond organisms.

(if) Describe how you could measure this abiotic factor.

(d) Name one piece of equipment you could use to collect the organisms and
describe its use.

Name

Description






[image: image15.png]A group of students carried out an investigation in their school grounds.

They counted the numbers of daisies and buttercups at five sites (A to E).
They also measured the soil moisture on a scale of 1 to 10 where 1 is driest
and 10 wettest.

"The results of their investigation are shown below:

Samping Site | Sl moitue | Nowberof | Nuwberof
3 9 !
B 5 8 2
- 7 5 10
5 s 2 11
E 8 0 13

(@) (i) (Circl® the correct word in the sentence below to make a valid
conclusion from these results.

As the soil moisture increases the number of daisies
increases | decreases.

(if) In the year following this investigation the rainfall was very low.

Predict what effect this would have on the number of buttercups.

(iif)

one other abiotic factor that the students could measure in

(iv) Name one piece of equipment you could use to estimate the
number of daisies and buttercups.

(v) Describe how you could measure the soil moisture at A then B.






[image: image16.png](a) Students carried out an investigation into the numbers of some plants in
a park. The results were noted on a record sheet as shown below.

Quadrat A Quadrat B Quadrat C
O [+] 9] F A+l o] [+] F
OO A
A +
¢ 1
m] ol e 1 0] A
1] 0 (] +
A + Q0o A~
e H 5] o |p|AD
[0 Daisy @ Buttercup + Plantain A Dandelion
(i) Complete the results table below, using information from the
record sheet.
Number of plants Number of plants Number of plants
Plant type Quadrat A Quadrat B Quadrat C
Daisy 4 6 5
Buttercup 5 6 2
Plantain 2 1 3
Dandelion 1 3







 EMBED PBrush  [image: image17.png](ii) Use the results in the table to complete the bar graph below by

adding
1 alabel and scale to the y (vertical ) axis;
akey;

3 the bars for Quadrat C.

4
7 o - "
Quadrat A Quadrat B Quadrat C

(ifi) Which plant type is the least abundant?

(iv) Give one way in which this investigation could be improved.

(b) (i) Name one abiotic factor which could affect the distribution of
plants, and describe how you would measure it.

Abiotic factor

Equipment

Method

(i) Name one other abiotic factor.





Section 3 – Identification Keys

[image: image18.png]Students carried out a survey to find out the numbers of butterfly species
found in the Cairngorm Mountains.

(a) The key below was used to identify the butterflies.

Butterfly
Mainly pale Mainly dark
wings wings
Dark wing No dark Orange patches White edge
tiTs wing tips on wings to wings
Small White Green-Veined . |
White eve - Ringlet
- No spots
spots

1 |
Scotch  Mountain

Argus Ringlet

(i) Use the key to identify the butterfly drawn below.

Name

(i) Give two features of the Mountain Ringlet butterfly.

1
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[image: image20.png](b) The table below gives the numbers of Bottlenose dolphins seen off the
west coast of Scotland from 2003 to 2007.

Year 2003 | 2004 | 2005 2006 | 2007
Number of

Bottlenose | 2 10 18 20 24
dolphins

(i) Using information from the table, complete the line graph below by
adding

1 alabel and scale to the horizontal (x) axis 1

2 the number of Bottlenose dolphins seen in 2005, 2006 and 2007. 1

25

20
Number of 15
Bottlenose
dolphins 10

[

(ii) Give the trend in the number of dolphins seen between 2003 and 2007.






[image: image21.png]“The key below can be used to identify some bumblebee species.

Bumblebee

No Stripes Stripes
on Body on Body

Carder Bee Red Tail White Tail
Stripe Stripe
J J
2 Yellow 2 Yellow 3 Yellow
Stripes on Black Body Stripes on Stripes on
Body | Body | Body
Early Stone Large Earth GS:;‘;L
Bumblebee Bumblebee Bumblebee
Bumblebee






[image: image22.png]Use the key to identify the bumblebee drawn below.

@

(ii) Give two features of the Stone Bumblebee.

1

2





[image: image23.png]The key below can be used to identify some species of male dragonflies
found in the Cairngorms National Park.

Key for some male dragonflies

1

Total body length less than 50 mm
Total body length 50 mm and over

Dark red or orange abdomen
Paired red spots on abdomen

Yellow edged wings
Wings without yellow edge

Paired blue spots on abdomen
Yellow bands on abdomen

Use the key to

(i) describe fully the Common Hawker;

goto2
goto3

Common Darter
Black Darter

Common Hawker
goto4

Azure Hawker
Golden-ringed Dragonfly

(if) give one similarity and one difference between the Black Darter

and the Azure Hawker.

Similarity

Difference
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Investigating Ecosystems & Biodiversity – Extension

Section 1 - Biodiversity
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[image: image27.png](O]

(i)

(iif)

(iv)

Describe one habitat shown in the diagram.

From the diagram, suggest one habitat for freshwater plants and
give a reason for your choice.

Habitat

Reason

What is the depth of water at X? Circle your choice.

10ecm 1m 10m

Give two abiotic factors that affect the distribution of organisms in
freshwater ecosystems.

and
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Section 2 – Sampling Techniques

[image: image31.emf]
[image: image32.emf]
[image: image33.emf]
[image: image34.png](a) Scottish sea cliffs provide a variety of habitats. Students carried out an
investigation into the effects of trampling on plant species at a scenic viewpoint
shown in the diagram below.

islands

information rocks
point a

cliffs

Quadrats were placed at regular sampling points along a transect from the edge of
the cliff to an access path. The number of species in each quadrat was counted
and the area of bare ground was estimated as a percentage. The results are shown
in the table below.

Sampling point Number of plant species I;':::;afee;:::a?]; f‘;l(’;e
1 (cliff edge) 5 50
2 7 35
3 14 5
4 15 3
5 13 5
6 10 8
7 8 35
8 5 50
9 (access path) 5 55
10 (access path) 3 65






[image: image35.png]Number of plant species

(i) Complete the graph below by adding:
1 the scale to the left y axis (vertical);
2 the label and scale to the right y axis (vertical);

3 bars to show the percentage of bare ground at sampling
points 6 to 10.

\ Key

N I NN NS AN AN Number
»¥=x of plant
i SN NN EEEEE NN R species

D % bare
ground

3 4 5 6 7 8 9 10

Sampling point

(ii) Describe the relationship between the percentage of bare ground
and the number of plant species.
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[image: image37.png]An area was identified where villagers wished to encourage wildlife.
shown in the diagram below.

Grassland

Wildlife

Trees

This area is

(a) An investigation was carried out to count the number of animal species found in

the tree, wildlife and grassland areas.

Yellow rattle seeds were then sown in the wildlife area.

growth of grass.

area.

This plant inhibits the
Other wildlife attracting plants were also introduced into this

The investigation was repeated two years later and the results are shown in the
table below.

Time Year 0 Year 2

Area Grassland | Wildlife Trees Grassland | Wildlife Trees
Awverage Number
of Animal Species 3 4 12 4 11 14





[image: image38.png](i) Using the information from the table, complete the bar graph by:
1 adding the scale and label to the vertical (v) axis:
2 adding labels to the horizontal (x) axis;

3 completing the bar graph and key.

N

| Wildlife | |

Area

(ii) Were the villagers successful?

Underline your answer and give a reason.

Yes / No

Reason

(iii) Give one reason why the number of animal species increased after
planting.

(iv) How were the results of the investigation made reliable?

(b) Describe a technique you could use to sample plants.





Section 3 – Identification Keys

[image: image39.emf]
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[image: image42.png]The diagram below shows the leaves from some common trees.

Oak Sycamore Ash Horse Elm Silver
Chestnut Birch
(i) Complete the key below using the information from the diagram.
Leaf as leaflets ...ooovoveiiiciiciiiiiicicnne, Goto2

Leat as one single leaf ....c.cccccoviniiiiiccincnnns

Leatlets OPPOSING voveveeerervirirrrerirrererieienernorenes Ash

Leatlets radial covviviereeereeneieninieneeneeeieieorennes Horse Chestnut

Lobes present..

Lobes absent ... Goto5
....................... Oak

Serrated/jaggy Edge ... .. Sycamore

Leat with long Stalk ..o Silver Birch

Leat with short Stalk .....cceoeivniierenicncnninene.

(ii) Give one similarity and one difference between an Elm leaf and a
Silver Birch leaf.

Similarity

Difference
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