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5(a)

Pitfall raps:
covered containerrim level with surface/baited;
preservative in traps/checked frequently;
random/systematic/stratified sampling/sample in representative areas;
same number of traps/size of area/methodology/set period of time (for
‘each coppice stage);
many traps used for mean/average/reduce effect of anomalies/
statistical analysis;
repeat/sample at different times/seasons;
‘count number of different species/species richness;
‘count the number of each species (n);

Simpson's Diversity Index/D = ;_il:‘;'l [A other valid formula]
n(n

MAX 4
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3(a)(i)

Outcompete native species for named resource;
eg food, light, water, breeding site

reference to sharing same nich
pathogen/disease;

specific effect that alters habitat/environmental conditions;
eg food web, toxins, pH

kill essential species eg pollinators/seed dispersal agents;
credit other suitable example of named taxon/disease;

[R unqualified reference to habitats]

MAX 3

3(a)(ii)

Detitivores recycle (plant) nutrientsimake nutrients available/breakdown
of dead organisms/itier/humus production;

increasing surface area for decomposers/make easier for decomposers;
organic sorting/soil mixing;

increase drainage/aeration/reduce compaction;

food source/part of food webs;

[R unqualified reference to fertity or structure]

MAX 2

3(b)

Countlestimate populations before and after flatworm arivaliduring
colonisation;

identify species of earthworm;

randony stratified systematic sampling;

sub-sample area multiplied up to whole area;

sufficient number of samples to avoid anomalies/provide reliable
mean/allow statistical test;

individual sample size is representative;

EITHER

digging in quadrats/ defined area;

hand sorting;

OR

add water/irritant/ detergent/ formalin/ methanol;
flood/saturate/ pour evenly/same dilution/same volume in each
quadrat/area/standard sample area;

OrR
use of Tallgren funnels/ description;
worms move away from light/ heat/ drying effect;

[R beating on ground]

MAX 5
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8(c)(ii)

(to monitor changes in) number of species/risk of extinctions/population
size;

monitor effectiveness of conservation work;

to plan future management strategies;

MAX 1

8(c)(iii)

Systematic sampling; eg specified intervals across/upstream
number of samples for representative resuls/reliability/statistical test;
timing of sampling to monitor seasonal/diumaliweather related changes;
net placed downstream of sample site/so current flows into net;
sediment disturbed (invertebrates flow into the net);

defined arealtime of substrate disturbance/use of Surber sampler;
speciesitaxa identified/distinguished;

individuals counted;
(Simpson's) diversity index calculated;

no sampling downstream of previously disturbed sites;

MAX 5

6(d)

Population size/population change;
(mean) mass of individuals;

birth rate;

fecundity of females/gestation period;
death rate/natural mortality/number hunted;
immigration/emigration;

survival rate of young;

recruitment to adult population;

age of sexual maturity;

MAX 4
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8(b)(i)

Systematic sampling; [R random]
transect perpendicular to bank (into field); [A ‘across]
use of quadrats;

continuous/interrupted/regular spacing (of quadrats);
percentage cover/abundance/named abundance scal
[A counting/density if clearly related to particular species]
transect repeated to increase relabilty/calculate mean/statistical test;
[Rincrease accuracy]

timing of sampling/different seasons;

Quality of Written Communication

Mark Descriptor

2 | Allmaterial s logically presented in clear, scientiic English
and continuous prose. Spelling, punctuation and grammar
are almost always correct. Technical terminology has been
used effectively and accurately throughout. At least half a
page of material is presented.

7| Account is logical and generally presented in clear, scientiic
English. Minor errors occur in spelling, punctuation and
grammar. Technical terminology has been used effectively,
and s usually accurate.

‘Some minor errors. At least half a page of material is
presented.

0| The account is generally poorly constructed and often fails (o
use an appropriate scientific style to express ideas.

MAX 4
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8(b)(ii)

Collecting tray/sheetinet placed under vegetation;
Vegetation shaken/knocked;

invertebrates identified/counted;

correct ref to standardised technique eg fixed size of tray’, number of
knocks;

repeat sampling process to increase reliabiliy/calculate mean/statistical
test; [R increase accuracy]

repeat in different weather conditions/seasons/time of day;

MAX 4
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5(c)

Random/systematic sampling/multiple sampling sites;
examples of standardised technia
g consistent height/length of sweep/sweep set area, for set time,

same number of sweeps, same weather conditions, suitable weather,

identified pattern of sweep
identificatior
repeat at different time of day/year;

MAX 4
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6(a)

Number per unit area;
direct sightings;
indirect evidence;
‘g search for signs, tracks, droppings, scratching post
multple study sitess/along transect;
estimate territory size of individuals;
multply up to larger area/number of territories;
trap, baiticamera trap;
identify individual/sampling DNA/avoid double counting;
qualified mark;
‘g in non-harmful way, clipping fur, tag, ft radio collar
release-recapturelLincoln index;
time for mixing;
Lincoln index formula/ 2=
e
qualified sample size/duration of search;
time of samplingrepeat at different times of the year;
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8(c)(ii)

Use of Tallgren funn
soil sample placed below light/ight above soil sample
distanceltime under lamp
invertebrates move away from light/heat/drying conditions.
[R movement due to gravity]
mesh/gridisieve
collected (in water/preservative/named preservative/kiling fluid)
max 3

speciesitaxa identified/named/number of different species counted;
abundance/population size/number of each species;

D = N(N-1)/ Diversity index;
n(n-1)

example of standardised technique/sampling method; eg sampling
repeated for mean/statistical test, reliability/identify anomalous results,
randomisystematic sampiing, soil taken at same depth, same
Volume/mass

max 2

MAX 4
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3(b)(i)

Representative/more reliable/increased validity;
[R precise]

3(b)

(Grid with) co-ordinates/numbers/GPS co-ordinates;
method of producing random numbers; eg tables, computer program,
random number generator

[R throwing]

3(b)

Mean number per quadrat/total number (from 20 quadrats); [R mean of
% cover]

area of quadrat/specified area; eg 0.25m’;

multiply up to total area; [R f incorrect maths included]

award maximum of 1 mark if incorrect method used eg % cover, Lincoln
index

MAX 2
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4(a)(i)

Clehange in light intensity from the edge of the woodland;

4(a)(ii)

Environmental gradient/change with distanceldirection;

a(a)(ii)

Avoid biased sampling; [A description/example of sampling]
data more likely to be representativelreliable/more valid;

4(b)(i)

Only collects ground dwellers/not suitable for some species;
eg burrowing, flying, large

biased toward most active species;

trapibait may (selectively) atiract/repel;

predators may eat trapped animals

some may escape from the trap;

MAX 3

4(b)(i)

Same container type/size used;

same covers used/same height of cover;

same baitkiling flu

same number/density of traps;

area surrounding trap treated/disturbed in same way;

traps left for the same length of time;

traps set at same time;

same distribution of tr
eg systematic/evenly distributed or random

MAX 3
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8(b)

Less dangerous to undertakelless risk to humans;
less stressful for bears/capture not necessary;
mark/identification does not come off;

do not have to wait for marked individuals to mix;

many bears can be sampled by one trap;

unnecessary to catch any bear more than once;

‘trap happy’ or trap shy’ individuals do not affect resuls;

(DNA) enables accuratefreliable identfication/counting of individuals;
other genetic information available;

cheaper/less expertise/less time consuming;

Quality of Written Communication

Mark Descriptor

2 | Allmaterial is logically presented in clear, scientiic Engiish
‘and continuous prose. Speling, punctuation and grammar
are almost always correct. Technical terminology has been
used effectively and accurately throughout. At least half a
page of material is presented.

T [ Account s logical and generally presented in clear,
scientific English and continuous prose. Minor errors occur
in spelling, punctuation and grammar. Technical
terminology has been used effectively, and is usually
accurate. At least half a page of material is presented.

0| The account is generally poorly constructed and often fais
1o use an appropriate scientific style to express ideas.
Spelling, punctuation and grammar contain many errors.

8(c)(i)

Estimation of the number of bears an area/lake can support;
to identify individual feeding patterns/problem individuals;
inform management of fish populations;

MAX 1

8(c)(ii)

Known quantity/number/species of fish eaten;
known concentration of mercury in fish;

range of mercury concentrations/intakes;

sample hair at same time after feeding;
comparison of fish intake and hair mercury content;
control experiment with fish with no mercury;

reference to mass/sex/age of bears;
wild bear hair sampled and compared;

replicates (for mean/reliabilty);

MAX 3
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Technigue Practical Appli
Light trap; Sampling night-fiying moths
[A named example of
trap/UV]
Beating tray (Sampling invertebrates/small animals)
on bushes o trees;
R vegetation unqualified]
Pitfall trap (Sampling animals) on ground/soil
surfacelleaf litter;
[R organisms in soi]
Mark-release- Estimating (animalimobile) population
recapture size;

[A density]

Tiillgren funnel;

[A description]
[A Baermann funnel]

Laboratory-based method of sampling
invertebrates that are able to move through
soil

A03
315
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5(b)(i) | Balanus competes with Chthamalus for food/space/named Max2| AO2
resource;
313
[R habitat]
Chthamalus is inhibited from settiing/reproducing by
Balanus/Balanus grows more vigorously/Balanus carries disease;
[A Balanus predates Chthamalus]
niche overlap/niche exclusivity/competitive exclusion;
5(b)(ii) | Chthamalus is exposed to acid rain for longerlless protected by | Max1| ~ AO2
sea water/higher up the intertidal zone; 313
[A food species of Chthamalus affected more]
5(c) | randomisystematic; Max3| AO3
quadrats; [A description of quadrat] 315
suitable size of quadrat;

eg 10 cm x 10 cm
number of samples for representative results/reliability/validity/
statistical test;
count individuals in each quadrat; [R % cover/abundance scale]
calculate mean number per quadratiunit area;

[R counting i area not defined]
[R references to mark-release-recapture/Lincoln Index]
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Method / Purpose
equipment
ﬂ:;f;‘g 3y | Gollecting invertebrates from vegetation overhead
methods of
disturbance
AND
collection;
;‘““9:" Collecting organisms/invertebrates/inamed
nn taxon from soillleaf litter;
[A soil organisms]
[Rground]
Lincoln Index | Estimation of population (size):;
[A population density]
Kick o :
Sompling | Collecting river bed invertebrates
. | Aline or belt used to locate sampling sites along an
Transect; | ¢nvironmental gradient
Quadrat; | A defined sampling area, usually square.

AO1
315
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2(b)

18x17 or 306
and

(2x1)+ (BX7)+(3x2)+(5x4) or 84;
(306/84) = 3.64;

[Award 2 marks for 3.64 with no working]

[Allow 1 mark where correct calculation made based on figures with
asingle error]

[R3.6]

AO3
315

2(c)

light traps;
standardised features of traps
eg
same size of traps
intensity of bulbs
type of bulb
systematic sampling/similar positioning of sites;
same number of traps in both areas;

standardised feature of time;
eg
traps left for same length of time
same time of year/season
same weather conditions/dry/still night
same time/simultaneous.

moth species identified/number of different species counted;
count number of individuals of each speci
repeat for mean/statistical analysisivalidity/relabiltylreduce

the impact of anomalies;

repeat at different times of year (to account for behaviour changes);

(maximum of 3 marks for standardised techniques if incorrect
method chosen)

max 6

A03
315
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4(c)

abundance/population of plant species;
species diversity/richness;

damage to plants;

plant height;

leaflvegetation cover/area;

comparison between sites;

monitor over time;

population of introduced insect species;

correlation of insect numbers with damage on individual affected
plants;

max4

A2
315
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4(c)(i) | 120 x 97 =11640 and 11640 x 5/100 = 582; 1 AO3
315
4(c)(i) | co-ordinates/grid sampling area; max4 | AO3
random/systematic locations; 315

quadrat;

gridipoint (quadrat)/specified size of quadrat (10 cm to 1 m square);
multiple samples for reliable/valid/representative results;
find mean;
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3 |51 1 A03
315
3(c)(ii) | all have equal chances of being caught/capture does not affect max2 | AO3
survival; 315
marked individuals are identifiable;
population evenly mixed;
no natural population change/no births or deaths/no migration;
3(d) | identical nets/same size net; max2 | AO3
same time spent netting/netting effort; 315

same time of year;
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5(b)i)

(belt) transect down siope;
systematic/equally spaced sampling;

quadrat sampling;

% cover/density of heather;

repetition for representative data/meanreliability/validity/statistics;

max 4

AO3
315
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5(c)(i)

(baited) traps/kick sampling;

named example of standardisation linked to appropriate method;
species of individual crayfish caught identified;

sampling locations beyond existing site/upstream and downstream;
at regular intervals (eg 200m);

multiple times a year;

max 4

AO2
315

5(c)(ii)

2019

AO3
313
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Organisms sampled Equipment
Plants, eg wid flowers in a

grassland Quadrat

‘Aquatic invertebrates on the

bed of a iver, eg maylly Kick net/surber sampler;
nymphs

Moths that fly at night Light trap;

Fiying invertebrates, eg Sweop not;

butterflies

Invertebrates in a soil sample

Tiiligren funnel;

Mobile invertebrates on the
soil surface

Pitfall trap;
[A pooter]

AO1
315
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difficult to identify individual plants;

A2

site 6-10 has a larger spread of data around the mean/more
variable;

[A converse]

percentage cover i sites 1-5 significantly lower than sites 6-10;
[A converse]

Max 1

A03

sampled at the same time (of year);
‘same size quadrat used at each site;
‘same named physical feature;
‘eg aspect (light duration/intensity)
altitude (temperature)

Max 2

A03
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4(c)

‘abundance/population of plant speci
species diversity/richness;

damage to plants;

plant height;

leaflvegetation cover/area;
long-term study;

population of introduced insect species;

Max 4

AO3
315
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Answers Mark
1
Use of Technique Technique

Collection of aquatic invertebrates B

Record changes in the species along an environmental A

gradient

Quantitative assessment of the numbers of different F

species and their relative abundance in an area

Collection of moths at night [

Estimation of the population size using mark-release- c

recapture

Total





