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Answer all questions. only
Otters have returned to many Welsh rivers after decades of decline. Table 1.1 shows data
from a model of the otter population in one river catchment, based on survey records.
Table 1.1
Number at start . . ,
Year of year Births Deaths Immigrants Emigrants
2018 24 10 6 5 2
2019 12 7 4 3
2020 - - - -
(a) State what is meant by the term population. [1]
(b) Complete Table 1.1 by calculating the number of otters at the start of 2019 and 2020.
[2]
(c) Calculate the percentage increase in the population between the start of 2018 and the
start of 2020. Give your answer to 1 decimal place. 2]
Percentage increase = ... %
(d) Suggest why immigration is especially important when a species first returns to a river.
[2]
(e) Otters defend territories along rivers. Suggest why the otter population will eventually
stop increasing. [2]
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2. Paramecium aurelia and Paramecium caudatum are single-celled organisms that feed on
bacteria. In an experiment of the type first carried out by Gause, each species was grown on
its own in a culture containing a fixed daily supply of bacteria. Graph 2.1A shows the results.
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Graph 2.1A
(a) Describe the growth of the population of P. aurelia shown in Graph 2.1A. 2]
(b) State the carrying capacity of the culture for P. caudatum. [1]
(c) Explain why the population of P. caudatum stops increasing. 2]
3
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(e)

The two species were then grown together in the same type of culture. Graph 2.1B

shows the results.
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Graph 2.1B
(i) Describe and explain what happened to the population of P. caudatum when it

was grown with P. aurelia.

(i) Calculate the percentage decrease in the final population of P. aurelia when

grown with P. caudatum compared with when grown alone.

Percentage decrease =

Explain why competition is described as a density-dependent factor.

%

[1]
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The wren is a small woodland bird. Many wrens die in winter. Table 3.1 shows the percentage ony
of wrens that died during mild winters and severe winters in woods with different breeding
densities. The data come from a model based on a long-term study.
Table 3.1
Breeding density / pairs per km? 10 20 30 40 50 60
Mortality in mild winters / % 18 24 31 38 45 52
Mortality in severe winters / % 71 70 72 69 71 70
(a) Plot a graph of the data in Table 3.1 on the grid below. Use a ruled line of best fit for
each set of data and label each line. [4]
(b) Describe the relationship between breeding density and mortality in mild winters. 2]
6
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(c) Using Table 3.1, explain whether the main cause of death in each type of winter is only
density dependent or density independent. [3]
Mild WIN IS
SeVere WINErS
(d) Suggest why the wren population rises quickly again in the years after a severe winter.
[1]
10
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Students investigated the abundance of white clover in a school playing field. They placed 0.5 ony
m x 0.5 m quadrats divided into 100 squares. Image 4.1 shows one of these quadrats.
white
clover
I I
0.5m
Image 4.1
(a) Estimate the percentage cover of white clover in Image 4.1. [1]
Percentage cover= ... %
(b) Describe how the students should place the quadrats so that the sample is random.
(3]
8
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Graph 4.2 shows the running mean of the percentage cover as more quadrats were
sampled in the mown part of the field.
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(c) Use Graph 4.2 to suggest the minimum number of quadrats that should be sampled.
Explain your answer. (2]
The students sampled 20 quadrats in a mown area and 20 in an unmown area. Table
4.3 shows their results.
Table 4.3
Area Mean percentage cover of white Standard deviation
clover
mown 31 6
unmown 9 5
(d) (i) Explain what the standard deviations suggest about the difference between the
two areas. [2]
9
;,,»-; A Tutor Meets Tutee project
© BioWelsh 2026 - biowelsh.com - BW-A2-3.5-W1
Turn over.

Tutor
only

-~/

-




~— biowelsh N
10
Tutor
only
(i) Suggest why there was more white clover in the mown area. [2]
10
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Students used an interrupted belt transect to study the plants from inside a woodland into a only
meadow. Image 5.1 is a kite diagram of their results. Table 5.2 shows the light intensity at
each station.
woodland ; meadow
I 50 % \\
bluebell //
bramble = —
[ I I I ; I I I 1
0 5 10 15 20 25 30 35 40
Distance along transect / m
Image 5.1
Table 5.2
Distance / m 0 5 10 15 20 25 30 35 40
— —
Light intensity / % of full | g 1 49 | 14 | 25 | 45 | 75 | 95 | 100 | 100
daylight
(a) Explain why a transect was used rather than random sampling. [2]
(b) Describe how an interrupted belt transect is carried out. [2]
11
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(c) Describe the distribution of bluebells in relation to light intensity. 2] only
(d) Suggest why bluebells are absent from the meadow, even though light intensity is high
there. (2]
(e) Using this study, explain the difference between a habitat and a community. 2]
(f)  The meadow will no longer be mown. Suggest what will happen to the vegetation in the
meadow over the next 50 years and name the process. [2]
12
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A student estimated the population of a species of ground beetle in a hedgerow using pitfall only
traps, as shown in Image 6.1.
~ cover to keep out rain
O O/ stone
| jar sunk into the soil with
its rim level with the surface
soil —
| dead leaves for shelter
Q%%
Image 6.1
On the first night, 48 beetles were caught. Each was marked with a small dot of non-toxic
paint under its wing case and released. On the second night, 60 beetles were caught, of
which 12 were marked.
(a) Calculate the estimated size of the beetle population. Show your working. 2]
Population= ...
(b) State two assumptions made when using this method. [2]
(c) Explain why the paint was placed under the wing case rather than on top. [1]
(d) Suggest why the traps contained dead leaves but no liquid. [1]
13
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(e) Avyear later the estimate was 420. Suggest two reasons for the increase. 2]
8
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7. Arock pool on a Welsh shore contains many different organisms. Image 7.1 shows a food o
web for one rock pool.
herring gull
shw blenny
limpet periwinkle prawn
microscopic algae green seaweed dead material
Image 7.1
(a) Arock pool can be described as an ecosystem. Explain what is meant by the term
ecosystem. [2]
(b) Ecosystems range in size. Give one example of an ecosystem much larger than a rock
pool. [1]
(c) State the original source of energy for this food web and explain how the energy enters
it. [2]
15
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(d) Identify the organism that feeds at more than one trophic level and name the levels. only
[2]
P gaNI S
TrOPNIC IEVEIS
(e) Ecosystems around deep-sea hot vents receive no sunlight. Suggest how energy
enters these ecosystems. [2]
9
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Table 8.1 shows the energy flow through part of a salt marsh ecosystem. only
Table 8.1
Energy flow Energy / kJ m=2 year’
light energy reaching the producers 2 000 000
gross primary production (GPP) 30 000
respiration by producers 18 000
energy taken in by primary consumers 1200
energy lost in faeces of primary consumers 190
respiration by primary consumers 850
energy taken in by secondary consumers 132
(a) Calculate the net primary production (NPP). [1]
NPP = . kd m=2 year™
(b) Explain the difference between gross primary production and net primary production.
[2]
(c) Calculate the percentage of the light energy reaching the producers that is converted
into GPP. [1]
Percentage= .. ... .. %
17
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(d) Calculate the efficiency of energy transfer from producers (NPP) to primary consumers. only
[2]
Efficiency = ... %
(e) Using Table 8.1, explain why only a small percentage of the energy taken in by primary
consumers is passed to secondary consumers. [3]
(f)  Suggest why food chains rarely have more than five trophic levels. 2]
11
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Image 9.1 shows pyramids of biomass for two ecosystems. Pyramid B was measured in the only
English Channel in winter.
secondary H 2
primary 20 primary 21
producers 800 producers 4
A grassland B English Channel
Values are dry biomass in g m_2. The bars in B are drawn to scale; the bars in A are not.
Image 9.1
(a) Explain why the biomass is measured as dry mass. [1]
(b) Calculate the biomass of primary consumers in pyramid A as a percentage of the

biomass of producers. [1]
Percentage = ... %

(c) Explain how the small biomass of phytoplankton in pyramid B can support a larger
biomass of zooplankton. [3]
(d) Suggest how pyramid B might differ if it were measured in late spring. [1]
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QD Coctien tomn onen o BaAza W
o ‘ ' Turn over.
Z

-




— biowelsh N
20
Tutor
. . . onl
(e) Explain why a pyramid of energy can never be inverted. 2] Y
8
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10. As glaciers retreat in Glacier Bay, Alaska, they expose bare rock. Image 10.1 shows lichens, only
the first organisms to grow on this rock.
Image 10.1
Table 10.2 shows changes in the area over time. The values are based on published studies.
Table 10.2
Years since ice Mean soil Number of Main plants
retreated depth / cm plant species P
0 0 4 lichens and mosses
20 1 14 mosses and small flowering plants
50 5 27 alder shrubs
100 12 36 spruce trees
200 25 28 spruce and hemlock forest
(@) Name the type of succession taking place and give a reason for your answer. 2]
(b) Explain how lichens make it possible for other plants to grow. [3]
21
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(c) Describe the changes in soil depth and number of plant species shown in Table 10.2.
[2]
(d) Suggest why the number of plant species falls between 100 and 200 years. 2]
(e) Explain the meaning of the terms sere and climax community. 2]
SO
Climax COMMUNIY
11
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11. Students buried mesh bags containing dried oak leaves in a woodland. Some bags had 5 mm
mesh, which lets earthworms and other detritivores in. Others had 0.5 mm mesh, which lets
only microorganisms in. Bags were removed every three months and the dry mass of the
remaining leaves was measured. Graph 11.1 shows the results.
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Graph 11.1
(a) Calculate the mean rate of loss of dry mass from the 5 mm mesh bags during the first 6
months. [2]
Rate= ... ... % per month
(b) Explain the difference between the results for the two mesh sizes. 2]

(c) Explain how decomposers break down the leaves and why this is important for the
woodland. [3]

23
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(d) Explain why the leaves were dried before they were weighed. [1]
(e) Climate change is raising soil temperatures. Suggest how this could affect the
concentration of carbon dioxide in the atmosphere. [2]
10
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12. Graph 12.1 shows the monthly mean concentration of carbon dioxide in the atmosphere at a only
monitoring station in the northern hemisphere from 2019 to 2023. It is a model based on
published measurements. The annual mean concentration was 411.4 ppm in 2019 and 421.1
ppm in 2023.
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Graph 12.1
(a) Calculate the mean increase in the annual mean carbon dioxide concentration per year
between 2019 and 2023. [2]
Mean increase = ... . ppm year™’
(b) Explain why the concentration falls every year between May and October. 2]
(c) Describe two human activities responsible for the long-term increase. 2]
25
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Table 12.2 shows the lowest altitude at which a mountain plant species was found on
one mountain in different years.

Table 12.2
Year 1970 1990 2010 2020
Lowest altitude / m 550 600 660 690
(d) (i) Calculate the mean rate of change in the lowest altitude between 1970 and 2020,

-~/

Tutor
only

-

in metres per decade. [1]
Rate= .. ... m per decade
(i) Explain how climate change could cause this change and why it could lead to the
extinction of this species. [3]
10
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13. Image 13.1 shows the roots of a soya bean plant. N is one of many swellings on the roots.

N

Image 13.1

Image 13.2 shows part of the nitrogen cycle. The numbers 1 to 5 show processes carried out
by bacteria.

proteins in plants

nitrogen gas in the air

A 4

proteins in animals

\
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nitrate ions

A

nitrite ions

L

dead organisms and waste

Y

ammonium ions

Image 13.2
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(@) Name structure N and the genus of bacterium it contains. 2] only
SHUCIUNE
BaC eriUM
(b) Name processes 1, 2 and 5. 2]
L
2
D e
(c) Name the bacteria that carry out processes 3 and 4. [1]
(d) Explain why plants need nitrate ions. 2]
(e) Explain how ploughing and draining fields increase the amount of nitrate in the soil. [3]
10
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14. Farmers add nitrogen fertiliser to increase crop yield. Table 14.1 shows the yield of winter only
wheat and the nitrate lost by leaching from fields given different amounts of fertiliser.
Table 14.1
Fertiliser applied / kg N ha™ 0 50 100 150 200 250
Yield of wheat / t ha™! 4.0 6.0 7.5 8.3 8.6 8.7
Nitrate leached / kg N ha" 5 8 12 18 35 60
(a) Calculate the increase in yield for each extra kg of fertiliser between 0 and 50 kg N ha~!
and between 200 and 250 kg N ha". [2]
000 50 e
200010 250 e
(b) Wheat sells for £200 per tonne and fertiliser costs £1.20 per kg N. Use Table 14.1 to
suggest the most profitable amount of fertiliser to apply. Explain your answer. [2]
(c) Explain why the amount of nitrate leached increases sharply at high rates of fertiliser
application. (2]
29
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Image 14.2 shows a farm pond in summer. ony
Image 14.2
(d) Name the process that has caused the layer of algae shown in Image 14.2 and suggest
how fertiliser use in nearby fields contributed to it. 2]
(e) Draining wet fields can increase the nitrate reaching ponds and rivers. Suggest one
other adverse effect of drainage on wildlife. [1]
9
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15. Alake lies in a catchment of arable farmland, much of which has been ploughed and drained.
Graph 15.1A shows the concentrations of nitrate and dissolved oxygen in the lake during one
year. Graph 15.1B shows the density of algae in the lake. Many fish died in July.

14

12 dissolved oxygen

BN
o
|

(o¢]
1

Concentration / mg dm=

Graph 15.1A
60
50
40
30
20 A

10 1

Algal cells / thousands per cm3

Month

Graph 15.1B
Explain how fertiliser use, ploughing and drainage in the catchment can increase the nitrate
entering the lake. Describe and explain the sequence of events by which high nitrate

concentrations lead to the death of fish. Use Graphs 15.1A and 15.1B to describe and
explain the changes in the lake during the year. [9 QER]
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END OF WORKSHEET
9
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