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SECTIONB  Applied Ecology
Answer ALL parts of the question.
2(a) The major purpose of deforestation in the tropical rainforest is to turn it into a grassland for cattle farming.

(i) The table below shows the comparison of plant communities within a primary rainforest and a

grassland formed after deforestation: 2(b) During World War II, much of the forests in Hong Kong had been cleared for firewood. After the war, the

Government began to build new reservoirs and restore the existing ones. At that time, imported tree species

i * ) were planted in areas around these reservoirs.
Type of p!ant Average plant height Number of plant species _Pefcf:nt coverage (/o) of P
community (m) individual plant species )
Species A 15 (i) Explain why planting trees in the area nearby is important to the functioning of reservoirs. (2 marks)
Species B 19
Primary rainforest 28 18 Species C 12 (ii)  Tai Po Kau Nature Reserve comprises a secondary forest with native tree species and an afforestation
Species D 20 area with imported tree species. A survey about the bird community was conducted in these two areas.
Species E 14 The results are shown in the table below:
Grassland 0.3 3 Species H 95
* Only species with at least 10% of coverage are included. Secondary forest with Afforestation area with
native tree species imported tree species
(1) What would be the effect of converting a tropical rainforest to a grassland on the average plant Total number of bird species 44 46
height and number of plant species? (1 mark) Number of forest-dependent bird species 16 9
Number of migrating bird species 28 37
(2)  For estimating the relative abundance of plant species in the above case, why was percent Number of species nested in the forest 12 9>
coverage a better measurement than the number of individual species? (1 mark) Number of individual birds per hectare 44 12
(3) With refex:ence to the perce.n? coverage of individual. plant species, what was the effect of (1)  What is meant by a secondary forest? (1 mark)
deforestation on the composition of the plant community? (3 marks)
N . . . ' . . (2)  In what ways are forests important to bird communities? State fwo of them. (1 mark)
(ii)  Soil porosity (space between soil particles) was determined for soil samples collected from the .
rainforest and grfassland. The soil samples were then mcuba‘ted in th_e la‘boratory‘ for 7 days. Aﬁer. tl'lat, (3)  Suggest one way by which birds are beneficial to tree communities. (1 mark)
the net changes in the amounts of ammonium content and inorganic nitrogen (i.e. nitrate and nitrite)
were calculated. The results are shown in the table below: (4)  Based on the above results, deduce which type of tree, native tree species or imported tree
species, has a greater contribution to the local bird community. (4 marks)
: 3 . Amount of ammonium | Amount of inorganic nitrogen
0,
Soil sample Soil porosity (%) (mg kg~ soil) (mg kg~ soil)
Primary rainforest 80 13 14
Grassland 60 7:3 9.8

(1)  Based on the information in the table, deduce the effect of deforestation on the oxygen level
of the soil. (2 marks)

(2)  With reference to the nitrogen cycle and the answer in (1), answer the following questions:

(I)  Explain the difference in the amount of ammonium between the samples taken from the
primary rainforest and the grassland. (2 marks)

(I) Explain the difference in the amount of inorganic nitrogen between the samples taken
from the primary rainforest and the grassland. (2 marks)
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Applied Ecology 2012sp(2a)

Human impacts on the environment 2.(a} The table below shows the total fish catch and the total number of days spent on catching tuna for all

2012pp(22) the fishing boats, i.e. the fishing effort, in the Atlantic Ocean from 1980 to 1987:
240} Many bird species living in Canada migrate southwssds o the LS.A. 10 spend the winter.  The diagram Year Total fish cz;tch Fishing effort 5 Fish caich per unit fishing effort
below shows the destinations of some of these bind species in the LLS.A. in the winters of 1966 and 2005: (ton x 10°) (number of days x 107) (ton per day}y
1980 | 40 5 8.00
Canndu
1981 | 45 8 5.63
1982 44 12 3.67
1983 60 20 3.00
R \ 1984 80 30 2.67
9 N \ US.A,
,
N e esparon Finen 1985 85 35 243
~
s Key: + Winter destination in 1966
Ring-necked * Wiater destination in 2005 1986 20 40 *
ek e Change i winter destmation
1987 100 60 ¥

The wvernge Sonuary temperstures in the ULS.A. fram 1966 o 2003 are shown in the following graph:

444
»
;j ) Calculate the values of x and y, which represent the fish catch per unit fishing effort in the
5,1;3 L6 years of 1986 and [L987 respectively. (1 mark)
EY
‘g\ :j iz (iiy  Plota graph to show the fish catch per unit fishing effort from 1980 to 1987. {3 marks)
o w12
:5‘ 2 (i)  Referring to your graph and the data given above, explain the change in fish catch per unit
B8 404 fishing effort from 1980 to 1987. {3 marks)
5
=
= 8 { i o 3 s (iv)  Suggest fwe control measures for fishing and describe how each of them can help to maintain a
= : Y d ¥ * sustainable supply of fish. {4 marks)
9% 1970 1980 1990 2000 2205 Year
1] Suggest one way which can bs used 1o track the migration ronte of hieds. €} mark}

(G )] Stte the genersl trend shown in the averape January lemperature in the USA, Fom
1966 10 2003, £1 mark)

[P Relate the change in the winter destination of bird species in the U AL with the change
in average January femperature in the US.A, from 1996 to 2005, Suggest, from an
ecologivat poimt of view, & reason for the change in the winter destination, {2 marks)

* Suggest twe possible effects caused by the chwge in the winter destinstion of these
migratery hird species on native bird species, {2 marks}

{# ftis believesd that the trend in the average January teopersture in the LLSA, is due 1o
Faiman activities.  Explain how human sctivitice may have caused this trend. (4 marks)
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2.(2)

In shifting agricuiture, plots of land on hill slopes are cleared of trecs so as to grow crops. The trees are

then burnt and the ash is dispersed throughout the field as fertilizer. Afer growing crops for several years
untit the soil loses its fertility, the land will be abandoned. After a period of time, the land will be
recolonized by natural vegetation. Figure 2A below shows the annual runoff (water run off from soil} at 3
different stages of shifting agriculture: )

Figure 24
el
g 20
£ =
g g 15
S
g 510
S |
2% s
o
3
5 Stage I: Stage I Stage 111
actively growing crop abandoned land vegetation restored

() Briefly describe the process in Stage I that leads to the restoration of the natural vegetation in Stage

118 {3 marks)
(ii)  Suggest mwo agricultural activities which could account for the difference in the annual runoff
between Stage I and Stage 11, (5 marks)
(ifi}  As soil nutrients are depleted in Stage I, the leaves of the crops become yellow. Which soil
nutrient is probably lacking? Explain your answer. (2 marks)
(iv}  State fwo ways in which soil nutrients are lost from land. (2 marks)

r - r— — oo o

2012(2b)

2.(b) An anificial reef (AR) is a man-made structure deployed on the seabed to enhance biodiversity. A
ten-year study was carried out on a sandy seabed to investigate the effect of an AR on the number of fish
species. The number of fish species at the AR site (around and within AR) was compared with another
similar sandy seabed area nearby. The results are shown in Figure 2B below:

Figure 2B

16 ~@- AR site
..... O-- Sandy seabed area

Number of fish species

0 1 2 3 4 5 6 7 g 9 10
Year after the deployment of AR

(i) Compate the results obtained in terms of the number of fish species at the AR site and the sandy
seabed area. (3 marks)

(ii)  Explain why AR has an effect on the number of fish species at the AR site. (3 marks)

(iif) Give #wo criteria for the selection of suitable materials for AR construction and explain the
importance of these criteria. (2 marks)

Provided by dse.life




2014(2b) 2016(2b)
(b}  Arsenic is poisonous te humans. Contamination of soil with arsenic can oceur as a result of using arsenical
pesticides and hesbicides, mining sctivity and waste disposal.  An experiment was conducted to study the
effect of phosphate addition on the growth of wheat and the accumulunon of arsenic in different pans cf

2(5y A field smeywummtodemmmmgfmcaﬂmmmhiuaﬂgwlmﬁom& the wheat, 100 pots with uncontaminated soif and 100 pots with arsenic 3 soff were prep
B and € on the sea bottom along & coastline. At each location, the percentage cover of live corals, dead for growing wheat. Phosphate was added to 50 pots from each group, The dry masses of grain and
corals and seawood was determined,  The results are shown in the graph below: plant body (shoot and root), and the distribution of arsenic in different parts of the wheat after seven
months are shown in the table below:
90 Key: B Live corsis mass of wheat (g pot *') | Distribution of arsenic in the wheat
Uncontaminated soil | Arsenic-contaminated soif Im in arsenic-contaminated soil (%)
(3 Dead conls No phosphate sided
i 8 2 10
74 Sexweod
i4 5 90
0 12 2
1S 14 93
()  Compare the cffects of arsenic on the growth of grain and plant body when no phosphate was
added. €2 marks}
() With regard to the growth of wheat in the two types of soils, what can you conclude about the effect
of phosphate addition on the growth of grain and plant body? {4 marks}
{Note: You should refer to the growth of wheat in uncontaminated soil as the control.}
1 c 7 (i)  Comment on the effect of phosphate addition on the distribution of arsenic in different parts of the
wheat. {2 marks)
" N iv)  With reference to the above results, whas is the significance of phosphate addition to the agricuitural
) At which location did the coral coramunities appear 1o be the healthient? Support your answer with B e s o
data, {2 marks)
{#) (1) Suggest ene hinman activity which may have led to the highest p xge cover of -3
in location C, Explain your snywer. €3 marks)
{2} Suggest ome possible consequence of this human sctivity that may have resubted in the low
percentage caver of five corals at location C. {1 mark)
(B3 (1) Hol Ha Wan was chosen 0 be a marine park for the richness of #ts corsl commumity,
Explain the scological importance of coral communities. {3 marks)
€2} Suggest one humsn activity that should be prohibited in » marine park, (1 mark}

| & N N S S B e S Em S ES o B, B sETie
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L The animal biomass of each site is shown in Disgram 1.
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(i)

) g is . A Y study
(kg km™) at six randomly chosen sites as shown in Diagram

Diagrem 11

A B €C D E F

Study areas

Bottom trawling is a fishing method in which fish nets are laid oo the sea bottom and towed by
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2017(2b)

by

Corals appear colourft] beeause they have murualistic wnicellolar algae called zooxmntbellae i thely
bodies,  The diagram below shows the exchange of makerials between them:

(i} When the seawnter tempersare xreases, conls will expel zoosanthells. This s known a5 corsl
bleaching, Afer bieaching, the corsls may fly die due to a deterivration in their bealth.
Based on the information froe the diagram, suggest why the health of coral deteriorsdes. {1 mak)

(i} focrewsed stmospheric carbon dioxide Jevel is beliewed 1o be the cause of increased scawater
tempersture,  Explain why, (3 marks)

i rnrat "

A perh was xi 10 study the effect of increased seatwiter tempernture.
on the health of the corsly, 85 follows:

Sie A Corals from site A were

Temperature range: 27°C - 3°C

1o8u¢

Site B
“Tempersture rangee: 27°C - 35°C

ARer 14 months, native conls from Site A and transplanted coral froos Site B were coltexted aod

29

fishing boats. Suggest mwo potential effects caused by bottom tawling on the physical
environment on the sea bottom. {2 marks)
(13 Comparing the biomass of the sites within and ontside the protecied awea, what pattern do

you observe? . (2 marks)
{2} Suggest a possible explanation for this pattern. {3 marks)
What is the limi of this prefininary study? What measurement should be taken to increase
the validity of the study? {4 marks)
State ome marine protected area in Hong Kong. €} rmark)

pat int tanks of seswater with different femperature segtings.  The charts below show the heakth of

the corals after 6 monthe:
Key: {J Healtty [ Bieind W Dend

Tomks with sewwater a1 27°C Tunks with sexwover a2 33°C
T || Temr | | o

el

£1}  Compare the effect of increased seawater tempesature oo the heakth of the narive conls sod
transplanted corsls.  Sopport your snswer with isformaticn from the shove charts,

(23 lnder the threat of global

{3 marks)
of this study for coral bleaching?

iug, what is the imp

€1 moark)

30
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DSE21_02(b)

2b)  Algel bloom commonly occurs when s aquatic ecosystern is polluwd by domestic sewaye. Lakes 4204 8
Have similar environmentst conditions shile the frequency of ovoumrense palgal bioom in Lake B is fowr.
than that in Lake A. The major fond chains of the twa lakes ane shown below:

L .. LakeA:  phyoplankton > poplankion <> Fish Species 1
2019(2b)(more about biodiversity in compulsory part) LakeB:  phivioplkion ¥ robplwktoy ¥ FishSpecies! > FishSpecies 2
25}  Mining sctivities often produce large quantities of heavy metal wastes, which cause contamination of the Ris agwmsma that the ourber of iraphic Jrvels ofibe fond stsin alfecls e fequancy of vectkrencs o
Spat H ' 1 ion of thi #lgal Bloons in the twe lakes. Fo dest BI5 hypothesis, phosphae was added 1o the Sikey sl the popitietion
ccosystcm The pho(ogm?ms below show an abandoned mining site and the ecological restoration of this Sizes of the zoopiankion wers monitored. The bar chadt belows thows the pogklation sises of zoopankian
mining site after 10 years: Lakes A ot B before and after the sddition of phosphate.
Photograpk I - Abandoned mining site Photograph 1 — the mining xite after ecological 35
restorution 3o | - before phosphue sddition
3 7 aficr phosphate sddition
5 as
i .,
o :
i
i 15
3 (o
(4]
o
Lake A Lake B

(i)  What would be the effect of phosphate addition o the population size of phytoplunkion? Explain

YOUr answer. (2 marks)
o Besides heavy metal poltution, state fwo other ccological probl of the shandoned mining site. (1) With reference to The Bay thart, suggent why the frequency of occirence of algat bloom in Like B
{2 marks) s lower than thar in Lake A. {3 marks}
) v s Wiy B in of Lake B, explin why thes i Y
(i) In a2 study, two native plant species, A and B, were tested for their suitability to restors an i) ‘g:;}:‘sx;“‘gdi,’;:‘ oF Lake B, explain why thers i » Higher zooplankian Biomass ‘?sf‘m:: i:)
abandoned mining site. Their seedlings wese planted in pots containing soil from the mining site ) ; 1 \
with & high concentration. of heavy metal X. Half of the pots of each plant species were supplied (iv}  Explain why algel bloom Jeads o the reduction of dissslved oxggen imwater stnight. (2 marks)

with fertiliser but not the other half,  Graph | shows the dry masses of plants in the eighth week of
the experiment and Graph 2 shows the concentrations of heavy metal X in the roots and shoots:

Grapk 1 Graph 2

Key: MR without fertiliser Key: rO0ts
£23 with fertiliser shoots

2
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3
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heavy metal X (mg k™)
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Pollution control and conservation
2012pp(2b)

2.(b)

Forests provide humans with valuable resources. Proper forest management is necded when exploring
new uses of forests to ensure sustainable forestry,

() ‘The combustion of fossil fuel rel acidic gases which may cause acid rsin.  State and explain
two environmental impacts of acid rain. {4 marks)
(i) Some scientists are exploring the use of forest woody biomass fo replace the fossil fuel used in

poswer plants.  Trees are logged from two forests, A and B, for this rescarch and other uses.
The table below shows the distribution of the inorganic nutrients nitrogen and magnesium in

these two forests:
Forest A Forest B
Nitrogen (%) | Magnesivm (%) | Nitrogen (%) | Magnesium (%)
Biomass above forest floor 3s 70 5 25
Riomass on forest floor [ 5! 5 S
Biomass below forest floor 60 5 S0 70
Total 100 100 100 100
Based on the difference in the distribution of inorganic nutrients of the two forests, explain which
forest will reestablish itself more quickly after logging. (3 marks)
ity Over-exploitation of forest leads to a ¢ in biodiversity.
[43] Provide one reason why biodiversity is important, (1 mark)
{23 Reforestation is 2 way to restore a forest. In earlier years, reforesiation depended
mainly on exatic tree species imported from other ies and most of the plantations
were formed by a single exotic tree specics.  State one criteriow when choosing an
appropriate exotic tree species for relt i Give one dissd: ge af forming 8
plantation using a single tree species. {2 marks)

— r 0 T T o e o

2012sp(2b)

2.(b) The diagrams below show the changes in photosynthetic rate with water depth of two lakes, A and B.
One of the lakes is polluted by chemical fertilizers leached from nearby farmlands.

Luke A Lake B

E 80 ’5: 1.0
e 8 2 B o8
B 601 E g ]
S 25 o6
B ¥ 8 o 061
£y 40+ ]
S* & gs g 04 4
Q -
< &«: 20 4 2 ‘(; 02 -
A og 5 g

% 0 +———————r1 5 o0 x ; ; v

g0 25 50 75 100 o 20 40 60 30

Water depth (m
Water depth (m) T depth (m)

(i) Explain the change in photosynthetic rate with increasing water depth in lake A. (2 marks)
(i)  Which of these lakes is polluted by chemical fertilizers? Explain your answer. (3 marks)

(ili) Which lake is more likely to experience a greater diurnal fluctuation (i.e. between day and
night) of dissolved oxygen content? Explain your answer. (4 marks)

Provided by dse.life
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2(a) An experiment was conducted to study the effect of acid rin on the growth of bean scedlings planted in
pots containing two different soils, either with or without heavy metal X, The same amount of water
with » pH of cither 6 or 3 was used to water the seedlings cvery day and their average increase in fresh
weight was measured after 30 days. The results are shown in the table below:

Average increase in fresh weight of bean seedling (g)
pH6 pH3

Soil without hug metal X 130 1.7

Soii with heavy metal X 1.5 4.3

Note: Rainwater normally has a pH value of 6.

6] What conclusion can you draw from the results of the experiment? 3 marks)

[¢5] During the experiment, excess water that came out of the potted plants was collected and the
amount of heavy metal ion X in it was determined. The table below shows the results:

PHE pEH 3
Amount of heavy metal ion X 3 10
in excess water (arbil umnit)

Based on this information, explain the effect of adding water of pH 3 to the seedlings in soil
containing heavy metal X. (3 roarks)

{iii)  State the air pollutants that cause acid rain and state the human health problem sssociated with these
air polintants. {3 marks)

2013(2b)
2(b) Pollutant Y was found in sewage discharge from industry, leading to bic | inc
(i) Give three properties of chemicals that make them liable to bicaccumulation. (3 marks)

(ii)  Specimens were collected from a site where pollutant Y was knowan to be discharged. The levels of
pollutant Y in sea water, sediment and some organisms collected from the site are listed in the

following table:
Concentration of pollutant Y (arbitrary unit)
Seawater 2
Sediment 36
Clams 163
Birds 1557
Fish 519

Based on the information in the above table, which organism is most likely the top consumer of the
food chain in the site? Explain your answer. (3 marks)

(iii)  With reference to the functional role of organisms in an ccosystem, give one group of organisms not
included in the above table. State the ecological significance of this group of organisms. (3 marks)

(iv)  1f humans consumed fish contaminated with pollutant Y, which human organ would have a high

of this poll ? Explain your answer. (2 marks)
34
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2014(2a)

2() The graph below shows the mortality of a species of freshwater shrimp after it has beea exposed o various
concentrations of two fat-soluble pesticides, A and B, for 24 hours:

1

B
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Determine the concentrations of pesticides A and B at which 50% of the shrimps were killed,
{1 makk}
Deduce which pesticide, A or B, was more toxic, {2 marks)

Tomm&emxia!yofpesﬁcidesAnﬂB the sheimps were exposed 1o sither pesticide A or
B at a concentration of 5 g L' for 4 days. At the end of the study, the concentrations of
pesticides in the body tissue of the shrimps were determined,

10

2}

50 pg k™' of pesticide A and 80 pg kg™* of pesticide B were found in the body tissue of the
shrimps.  Supgest fhree possible reasons why there was & higher concentration of pesticide

B then pesticide A in the body tissue. {3 marks)
Why was & concentration of 3 g L™* adopted for the pesticides used in the experiment?
{1 mark)

A field survey was conducted fo investigate the concentration of pesticide A in the body tissue of
berbivorous fish and camivorous fish,  What difference in the concentrations of pesticide A would
you expect to find between these two types of fish?  Explain your answer., (3 marks)
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2015(2a)

2(a) ‘The atmospheric concentration of carbon dioxide has been increasing in the last 210 years.  The increase

is believed 1o be the major cause of global climate change,

(i)  Explsin why the increase in carbon dioxide concentration eads to & change i the atmospheric
temperatore. {2 marks)

(i) It has baen suggested that the rate of increase in carbon dioxide concentration ¢an be slowed down

by photosynthesis. What is the biological principle behind this suggestion? {3 marks}
(i} The graph befow shows the changes in the Py | deasity of some plant species and the
mmospheric carbon dioxide concentration over the past 210 years:
3
4
=z
i
= 3
g g
£
-
g
2 ¥
¢ Atroospberi carbon dioxide
280 300 320 345 360 380 400 concentration (ppai)
1800 AD. 2016 A.D.
{1)  How may the observation contradict the suggestion given in (ii)? {3 marks}

€2) 1t has been hypothesized that the & in the averags { density of plant s?ecie:
may finther affect the regional climate. With reference fo the swater cycle, explain the
rationale behind this hypothesis. 2 marks)
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2015(2b)

2Ab}
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A pig form is Jocated in the upper course of a freshwater siresm.  Sewnge is discharged illegally into the
steeamn. To investigate the impact of the sewage discharge, water samples and aquatic animals were

coliccied from upstream near to the sewage discharge (Location 1}
The disgram below shows the position of ibe pig farm and the stream:

and 50 m downstream (Location 2).

Pig ﬂ

The table below shows the data obtained at locations | and 2:

Location 1 Location 2
Dissolved oxygen (% saturation) 2] 22
Animal community Fish species A Fish species C
Fish species B Larvac of ingect species A
Sl species A
Crab species A
(1)  Explain the change in the lovel of dissolved oxygen as water flows from Location | to
Lacation 2. {4 marks)

(2} With reference to the change in the lovet of dissolved oxygen, explain the differences in the

animal species at L fon 2 a8 pared to Location 1. {Z mueks)
{1} It was found that the level of dissolved oxygen 1 km 4 {t ion 3} from the 3
dischargs had been restored to 95%.
{1} Suggest how the level of dissolved oxygen was 3 at Location 3. {2 marks)

2)  Although the level of dissolved oxygen had recovered, the animal conumunity found st

Location 3 was different from that at Location 1. Suggest why,

(2 marks)

Provided by dse.life
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2018(2b)

2016(2a)
b} Inverebrates it Hve on. i and near the seabed e important compaonents of the coastal coosyaien, Thinse
2a}  Water samples A and B are collected from xn industrial area and residential area along a river respectively. inverebrutes feed o organie miatter The dlagram below shows the effects of byeusiog wnouns of
B '"”‘Thﬂf Tocations are shown-in'the map and the analysiy of water samples is shown in the table below: ™ === prgamie pollumats from houschold sewage on the Ivertebrate comasunity in 2 bashosr in terms of the

simnber of species, abundance {total number of crgandams} and tetal Hlomass

Water sample A | Water sample B
{industrial ares} | {residential area)
A A 2 B I

Biochemical oxygen demand, 20 100
{BOD, § days 20°C) {mg L")

Heavy metal (ppom} 30 .01 2
£
Antibiotic residues {ug LY 0.1 Coso 2 lumbaot o1 sy i
IR B V o ~
[5)] vae the particular type of polfatant in water sample B that can contribute to the difference in BOD g g ol B /_// e S
water samples A and B, Explain your answer. (4 marks) iz s
ER1TT
£ R
(i}  Some people like to go fishing in the river next to the industrial wea and consume the fish, g r—
Explain the health risks of consuming the fish, {4 marks} ?i
el
(Y (1) Suggest why antihiotis residoes sre present in water sample B, {1 mank}
>
" 2 . Anveunt of organic poliants
{2} Suggest sne possible sffect of antibiotic residues on the ecosystem. {1 mark} phiale
2018(2a) () Iogais why the § iy expands when the amoust of crganke poliutiods Inoresses
ey 4 The concesirations of copper and cadnviuet per unit bi i marine phytopha and ity ut Bage A, {2 marks)
vonsumes, Siee-feading bivelves, were duasrdned oo study,  Thelr conventrations are shownt in
he tuble belows (I is Yound thit e peoportion of begar inverishastes in e commmunity declnes in Sge 8w the
wnount of arganis pollgtants continues 1o facrpase,
Lopper (erhitrary wuits | | Cadmion Garbitrary uri) s ‘ . .
o 7o ok #rar (g 35 I {13 With reflrsnce w the graph, give svidence © sapport the abive statement, £3 ks
| Concemiration fn blwix e Cn 18 i3 v ! ) . . 2 i
Crty Ratie 0% B 12 Segpest why the Inorsese o the aowount of organic paihutants witl fead w2 decling by the
o proportion of birger Tvestel inthe ity o Mg B {3 eks)
{13 Caleulate the OB ratio for cadimium, €1 anak} @ Allough e abondance s b . . 6 W Stage €, the
(2 Wharls the inplicstion of 8 CMCH ratio greater shan 17 {1 marky sormmeity i doleriorating. Sia a picoe of evidenie from e gamph ft support this stafemast.
e t o e ! {1 waeky
3] g:;gg::; the CbCp ratios G coppir wnd cadmimn. List teo possible fcmﬁé *:;ﬁ“} {ivl  Suggest ome propery of the dominany spevies i the lavertel ity at Stage . {1 mark}

(i) Briefly desoribe an experiment to stdy e effoct of different concensratfons of cadmivor on the

moriality of bivalves, {3 marks}
(i) Cadmium i rechargeable basteries I one of the sources of cadoilum poltutivg in the envi
Beggest twe passible ways te reduce such polluton. {2 prarks}
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2019(2a) 2020(2a)
2(a} An artificial wetland introduc: i i b i
) collected lw“w:xd forw‘x:n!:«nng g m‘: mfm?;;ﬁ:dmmm{?e s maltlh:xllaxff s A(.)f;&:;:d fhe emu::; 2(a) A study was conducted on beaches A and B to investigate the effect of clam harvesting on the animal
sewsge treatment.  In a study, domestic sewage after primary trestment was conveyed to cither & sewage garvcs‘t];:g :f::,'f:ﬁ:g°§,‘;‘,ﬁ"mr:§hf’ cw? hag:itimg wa: for::iden lil yulr ;‘;u::mofcam 5:; ;l&?;

freatment plant artificial
ent plant o an antificial wetiand, and the sffluents were collected and compared. 31 and October 1. Animals in the sediment were identified and counted.

5 Briefly descri i . .
6] riefly describe the processes involved in the primary treatment of sewage. (2 marks) (i)  The diagram below shows the number of clams collected from the two beaches on May 31 and
October 1:

Key:
h May 31
140 »

(i)  The table below shows some parameters in the influent and effluents collected from the sewage
treatnent plant and the artificial wetland:

Influent Effhuent from different systems P DO Ocoer |
{sewage after o 4 7 ctober
B ‘tgrcexunen 0 Sewnge treatment plant Artificiat wetlend % 120 -
Ox: ntent oY
¢ ’iﬁ‘};‘" 50 53 33 5 90
T 4
Orgxnit’; nitrogen content 15 3 2 b
i ) g 8
Phosphate t o
93pidte oonten 29 2% 27 g
BE L) R
Magnﬁmm content 2 40 0 =
mg 1.7) i
2 40
g
2
{1}  With regard to the handling of organic nitrogen in the two systems, explain the difference in B 2
the organic nitrogen content in the effluents from the sewage treatment plant and the &
artificial wetland. {4 marks) o
Beach
€2)  Using the effluent of this study to irrigste the farms is advantageous to the growth of crops.
Apart from the presence of nitrates, briefly explain another advantage in terms of the Describe the change in the density of clams on the two beaches. {2 marks)
synthesis of biomolecules, {2 marks}
(i) The table below shows the animal species composition of beaches A and B on May 31 and October
(iiiy  State rwo advantsges of adopting an antificial wetland over a sewsge freatment plant for small 1 (the data on clams are excluded):
villages, {2 marks)
May 3¢ Cetober |
Anjmal No. of individuals per | Percentage of | No. of individuals per | Percentage of
specics 1 m* of sedi tota} individuals 1 m’ of sediment total individuals
Species 1 20 31.3 19 30.2
< | Species2 s 234 16 254
S | Species3 3 125 3 12.7
= Speeies 4 21 32.8 20 30.7
= Speeies 1 19 30.6 7 20.6
= Spesics 2 16 258 5 14.7
2 | Species 3 7 113 21 61.8
& Species 4 20 323 1 29
Based on the results in (a) (i) and (&) (i), deduce the effect of clam harvesiing on the speties
diversity of the animal community on sandy shores. {4 marks)
40 41
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(i) The World Wildlife Fund in Hong Kong has developed a Clam Gauge as a guideline for harvesting

clams, The gaugs for a panticular calm is shown below:

m Ga
\ Cie “ge ,

Anomalocardia flexuosa

Find out the shell langth

of the clem Compare the length with Relsase clams that

the gauge diameter pass through

Explain how we can help conserve the clam community by harvesting only clams which cannot

pass through the gauge, {3 marks)
42
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2b)  Normal rainwater has & pH of around 5.6, Acid rain was first noted in the 17" century. At that time,
rainwater with pH readings below 2.5 were recorded in industrial arcas.

() In 1986, an experiment wes conducted to study the effect of acidity of raimwater op the
photosynthetic rate of a lichen species. The lichens were divided into three groups: Group A served
as the contrel, which was sprayed with rainwater sample of pH 5.6 every day; Groups B and C were
sprayed with rainwater samples of pH 3.5 and 2.5 respectively on Day 1 and then sprayed with
rainwater sample of pH 3.6 on Day 2 until Day 5.

= sprayed with
g rainwater samples sprayed with rainwater sample of pH 5.6
E’ of different pH
£ 20 : \I, = -
IR o ol f
2 $ s i
2 1oq : i
g : !
g 057 i :
g H H
&= : i
L] o : H i 3
Day 1 Day3 Day §

(1)  Corupare the effects of spraying rainwater samples of different pH on the photosynthetic rate
of the lichen. (4 marks)

{2)  The chart below shows the weather in city Y in a month during the rainy season. Based on
the results of the experiment, explain why the lichen is rarely found in the industrial area of

city Y. {3 marks)
Sunday Monday Tuesday | Wednesday | Thursday Friday Saturdsy
& ¥ B e
1 1 8 4

25

28

(i)  State two major air pollutants and describe how they canse the formation of acid rain, {2 marks)
@iy State two effscts of acid rain on soil minerals. {2 marks}
43
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DSEZ21_02(a)

2(a)  Conventional farming engages the use of artificial chemicals such as icides and i icides while
organic farming does not. A survey comparing a conventionsl farm and an organic fanm was conducted,
The survey involved rendom sampling in areas within the fanm and the areas around the farm at different
times of 3 year. The data are shawn in the table below:

Cometoai e | g Biotechnology
Around || Wian | Around | Wokiw Technology in Modern biotechnology
the farm | the e | the farm | Shfurrs | 2012sp(4)
Species sichness Plants other than crops 7 3 28 18
(aumberiof zpecics) Pallinators 1 [ 10 ¢ 3 . . ) ) .
o . 4.(a) Insome people, a gene mutation results in a failure to produce a blood clotting protein and this leads
ADmdanss PestA 310 160 1 42 to the disease haemophilia. One way to treat this disease is by introducing an external source of the
{rumber of individuals) oA 3 3 3 P clotting protein into these people’s blaod. The clotting prolein can be produced by recombinant DNA
technology. The flow chart below outlines the major steps of producing the recombinant DNA:

(Note: The numbers shosen are the mean values rounded up to the nearest infeger)

() With reference to the deta collected within the farms, discuss the effectiveness of the use of - - —
herbicides. How can the use of herbicides bring sbout an increase in the yield of erop production? bacterial plasmid containing an the target gene that codes for the clotting
3 marks) antibiotic-resistance gene is cut protein is cut from a human DNA by
() According to the data collected within the farms, discuss the effectiveness of chemical controf and by restriction enzyme E restriction enzyme E
biological control on the population of pests. Explain your answer with supponting evidence from
the data. (4 marks)

(i)  With reference to species richness, explain why organic farming is beneficial to the sustainable
development of communities in the arcas sround the farm, {3 marks)

the target gene is inserted into the
plasmid forming a recombinant DNA

(i) (€3] What is a bacterial plasmid? (1 mark)

2 Give two reasons why plasmids are commonly used as vectors in recombinant DNA
technology. (2 marks)

(i)  In most cases, the restriction enzyme used to cut the target gene from the human DNA should
be the same as that used for cutting the plasmid. Explain the importance of this in the
formation of the recombinant DNA. {2 marks)

(iii)  Outline how the clotting protein is produced on a large scale after obtaining the recombinant
DNA., (4 marks)

(iv)  Traditionally, the clotting protein is obtained by extraction from donated blood. Give two
advantages of using the clotting proteins produced by recombinant DNA technology over that
obtained from the traditional source. (2 marks}
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4.(by  Polymerase chain reaction (PCR) is & wehnigue in modem blotechnology. A cycle of PCR consists of
three principal steps, which operate a1 95°C, 558°C and 72°C in sequence,

@

{H}

iy

Outline what happens in ihe three principal steps in a cyele of PCR, {3 marks)

One applicaion of PCR i Pol Chain B Shart Tandem Repeat Analysis
{PCR-STR analysic) which can be used in foronsics.  In 2 erimie scene, & piece of fuir suspectod
o be the criming]'s is found. A suspect is arrested one week Inter.

(1)) “With reference to the shove case, state the significance of PCR in PCR-STR analysis,
{1 mark)}

{2 Desuribe how the products of PCR are used in PCR-STR analysis lo produce svidence
for verifying whether the suspect has committed the crime. {3 marks)

Another application of PCR is for identifying GM organisms.  The folfowing shows the analysis
of the DNA of a GM maize and 3 non-GM maize:
{Note: The number above each peak in the figure indicaies the number of base pairs (bp}.]

fa E2S R _—
________.A_AJ_A_A_A_'— DNA ladder
151
101
GM-maize
151
Non GM-maize
T L] L] T
5 15 25 35 45
Time (s}

m A marker {a polynucicotide chain} with 101 bp is introduced to the maize in producing
the GM maize. With refirence fn the above analysis, suggest the pumpase of
intreducing » marker to the matze in the process of producing the GM madee.

(2 marks}

{2) Hiustrate with an example how GM plants can help promote people’s heslth, (2 miarks)

) What are the possible impacis on the twsystem of growing GM plants that produce &
toxin to kill insoets?  Describe two ¢ {2 marks)

43

2012(4a)

4(a) Chemical X inhibits enzyme Y in photosynthesis and kills all plants. A scientist identified a mutant form
of enzyme Y that works propetly in photosynthesis and is not inhibited by chemical X. He cloned the
gene encoding the musant form of enzyme Y and put it mto a plasmid so that the gene can be transferred

into some cells of a crop species.  Figure 4A below is a diagr atic repy ion of the process:
Figure 44
) DNA fragment Plasmid
Gene encoding the mutant

form of enzyme Y

Antibictic resistance gene

~ \/Q
?
@ O)—

Infect crop cells and incorporate the
DNA fragment into the crop’s genome

(i)  Describe fwo steps taken to put the DNA fragment into the plasmid. (2 marks)

(i)  The scientist then transferred the plasmid into the cells of a crop plant using Agrobacterium. ARer
the treatment, only some crop cells have incorporated with the DNA fragment,

{1}  Explain why only some of the treated crop cells have incorporated with the DNA fragment.
{2 marks)

(2) How can the scientist identify those crop cells that carried the DNA fragment? {3 marks)

(iiiy The scientist suggests that growing this genetically modified crop her with chemical X applied
to the field can greatly increase the crop yield.  Explain the reasoning for this suggestion.
{4 marks)

46
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1y the past, diabetic patients were treated wish insulin obtained from animal With in
recombinant DNA technology, insulin is now derived from genetically inodified (GM) bacteria. Below
shows a possible scheme for developing such a GM bacterium:

Step 2: Iusert the amplified
Step 1: Isolate the human gene into bacterial
insulin gene and amplify it plasmids which are then
by PCR. introduced into bacteria.

Step 3: Screen and cullure
the GM bacteria that
produce human insulin.

1) Give mwo mw materials which are necessary in Step 1 for the amplification of the human insulin
gene from a DNA template, (2 marks)

(i) With reference to the immune response, explain why insulin from GM bacteria is used instead of
that extracted from animal pancreas. {4 marks)

(ii)  Explain why producing insulin from GM bacteria is cheaper than extracting it fom =nimal
pancreas. (2 marks)

(iv)  To further cut the cost of msulm produclmn, a GM crop which produces human insulin has recently
been devel . H group is worried that growing such GM crops may
cause genetic poliution, Explam why growing the GM crops may cause genetic polfution.

(2 marks)

4(b) The diagram below shows the DNA fingerprints of five members of & family, which consists of a couple
and three children.  One of the children is from the mother's previous marriage.

Mother Father Child! Child2 Child3

A0 QNS

() Based on the information sbove, deduce which child is from the mother’s previous marriage.
{3 marks)

(i)  Although the other two children are the biological children of the parents shown, their DNA
fingesprints display differem pattomns.  Explain why this is so. {3 marks)

(iii)  The different patterns shown in the DNA fingerprinting are due to the presence of variable pumber
tandem repeats (VNTRS) on human chromosomes.  VNTRs are short sequences of repeated DNA
on the non-coding region of chromosomes and the number of VNTRs varics greatly from person to
person.  Explain why a Iarge number of variations can exist in VNTRs but fewer variations are
found in functional genes. {4 marks)

47
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2014(4 a,basic genetic, b,molecular genetics in compulsory part)

4(a) In the past, animals with certain desirable traits were selected to breed for several generations and the
offspring produced would be d icated. This technique is known as selective breeding. Nowadays,
animals with desirable traits can be produced by animal cloning or transgenic technology.

(i)  With reference to the principles involved in selective breeding and animal cloning, explain why
snimal cloning is 2 better method of preserving the desiruble traits of an animai than selective

breeding. (5 marks)

(ii) Both selective b ",,and ic technology affect the gene pool of a species.  Transgenic
logy is more § than selective breeding.

(1)  How would selective breeding affect the gene pool of a species? (2 marks)

£2)  Production of transgenic organisms is more controversial dus to its effect on the gene pool of
aspecies. Explain why. {3 marks)

4(b) DNA fingerprinting is used In the screening of & geretic discase known as sickle-cell snsemis. The
disease is a result of & gene mutation which leads to the production of defective haemogiobin.  To prepare
the DNA fingerprint, copies of DNA frag: ining the gene isted with sickle ceil anaemia sre
first produced by 2 polymersse chain reaction (PCR). The fragments are then trested by a restriction
enzyme which cuts DNA at the middle of CCTNAG, where N can be any nucieotide. The diagram below
shows some nucleotide sequences of the DNA fragment containing the normal allele and the mutated alieie

for sickle-cell anaemia:
~14kb
e— »
DNA fragment with part
of the normal allele: COTTAGG eoereacarisescaccsssnsascsces COTGAGGAG ¢+« +»» CCITAGG
DNA fragment with part

of the mutated allele: CCTTAGG »evsssvesssscsssnnansessesses CCTGIGGAG veves+ CCTTAGG
Mutation

(i)  How many restriction sites are found in the DNA fragment with the normal allele and that with the
mutated allels respectively? {1 mark)

(i)  Based on the principle of gel electrophoresis, explain how the cutting of the two DNA fragments
shown above would produce different DNA fingerprint patterns in a gel. {4 marks)

(iii) How many DNA bands would be observed in the DNA fingerprint of a camier of sickle-cell
ansemia? Explain your answer. {2 marks)

(iv)  Explain why the gene mutation will result in the production of defective haemoglobin. (3 marks)

48
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4{a}  Read the following prssage and anawer the questions IHAL IOHOW .

“Bubble kid® success puts gone therapy back on track

When Nins was & Saveek-old baby, she bad # condirion called severs combived immunedeliciency (SCID} which
is caused by a faulty ADA gene.  This gene iginally des the denpst i The ab

of this enzyme will lead w the sccumulation of toxins in white blood cells and finatly kil the cells. Affected kids
have to Yive in 8 sterile environment snd they sre afien called ‘bubble kids”,

Today, Nina is » happy gir! with a functioning immune system. She tins gene therspy — and His Tatest
improvements - (o thank for this. In the thorspy, cells were harvested from Nina's booe manow and given ot
working version of the 4DA geae, befors being injected back into ber bone wamow, Afer § wonths, her white
Blood cell count had nearly doubled, aod today her Tnmune system §s {ully fanctional.

(3 With reference to the roles of white blood cells, explain why children suffering from SCID bave to
live in & sterile environment. {2 marks)

iy Why are cells from the bone marrow instead of white blood cells ased in the gene therspy for sCID

patients? (4 marks)
{Ey With soferens to Nina's cast, hriefly describe how birant DNA technofogy is applied in gene
therapy. {3 make)
tiv)  Suggest the porentia} hazards of gene therepy. {2 warks)
$ity (i} Driefly describe the these major stages invalved tn 2 PCR cycke. €3 nuwks)
i) Fo test heat resi of DNA poly A und B, the polymurnses were incubaied st different
p for 3¢ mi Their relative enzyme activities as compared 10 the maximm
activity of the enzyme wert measured.  The results are shown In the graph below:
= 100 B
£
E
o
E 50
5
g A
=
&
03
6 60 10 80 90 100
Incubstion temperature (°C)
{1y Ofthe three stages snentioned in (1), which stage requires the action of DNA polymersse?

{i mmk}
{1y Which DNA polymerase is more suitable for use in PCR? Exploin your snswer. {4 warks}

{7 Staw one application of PFCR. {1 k)

49

2016(4b (ii, basic genetic in compulsory)

4{b} Bt crops were one of the early tranisgeni pests.
i genic plants produced to fight against They i
that produces & chemical {5¢ toxin} which is toxic to the laryae (war:?um) of the pest. S

{1} In the production of 57 crops, soil bacteriz are used to infect and transform crops
e SR = et 5 el o in sf the arigi

Outline the steps ihat should be takei fo modify the sofl bacterium in preparation for t?:z::?eitm -

{4 marks}

{ii}  Many scientists are d that the of i
r ¢ Bt crops will produse istant
oxin, Bt resigtance is a result of & mutation in the pests.  The zmumi fﬁ; x(i‘;‘is rec:s}it‘:
the wild type alicle (B). Afer feeding on 8 crops, only die homozygous recessive (bb)

caterpiliars ean survive.  To mind the of B rest fentists divi
i : ; f divided farmland
iy areas, some growing B¢ crops and others growing normal crops, as shown in the disgrem

Key: NN B! arcas growing B crops
o3 Nos~ Bf sreay growing normal csops

{1} 1t was found that the mutated allele is very rare in the pest populstion.

(I}  Compare the population size of the adult prsts found in the Bf areax and non-Bf areas.

{1 mark)
(11} Stale the genotype(s) of the adult pests found in the B areas. 1 mark}
i mmm:miimtypc(s) of the adult pesty that make up the largest proportion in the
, {1 mark)
@) (1) Explain how this strategy {growd i
ng crops in the above i reiniroisi
the smergence of B resistance in the offspring of adult pi::m) e mg‘ﬁ‘t?)
{1} What is the essumption behind this strategy? {1 mark}y

) BR Eomm e B Wad B s e
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2017(4)

4(x3 A gencticaily modified (GM) salmon was approved for consumption in the United States in 2015, The
flowchart below shows some simplified steps involved in the production of the GM satmon:

Stepl | Preparation of recombinant DNA with 8 growth hormone gene from salmon spicies A
¥

Step2 | Microinjection of recomblnant DNA into fertifised eggs of salmon species B

¥y

Step3 Selecﬁonbfhomozygws transgenic salmon for breeding over several generations

v

Step4 | Collection of diploid fertilised eggs from the selected transgenic salmon

¥

Step S | Production of triploid fertilised eggs by certain treatmens

¥

Step 6 | Culturing of sterile GM salmon developed from triploid fertilised eggs in isolated tanks

(i} What is the advantage of culturing thu type of GM salmon over nos-GM salmon?  Explain your
answer. {2 marks)

(i) Microinjection method is used instep 2.

{1} Oivc ome advantage of using the microinjection method instead of virsl vectors for
producing the GM salmon. (1 mark}

{2} Give one disadvantage of using the microinjection method, {1 mark)

(i) With reference 1o step 3, suggest awp reasons why the selection was made over several geoerations
rather than one generation, {2 marks)

(iv) Instep 5, the miploid fertilised eggs produced contain three sets of chromosomes.

{1} With reference to the process of gamete formation, explain whytchMsdnwndeveSoped
from triploid eggs are sterike, {2 marks}

{2)  Explain why this can act as a safety precaution for protection of wild lifes. {2 marks}

r— ¢ — O o — & —

46} The diagram below shows a plasmid with two satibiotic resistance genes and three cut sites for restriction
enzymes P, Qand R:

stmctmncnzymchmxu.
Gi A ATTEC

gene for ampicillin resistance

Restrictdon enzyme Pouts at gene for tetracycline resistance

A student wanted to insert the following DNA fagment into this plasmid which was then used to transform
bacteria.  Only part of the nucleotide sequence of the two ends of the DNA fragment is shown:

gene of interest

{i}  Based on the information above, choose ove mmmon enz)mc to cut both the plasmid and the
DNA fragment 3o that they can be fuily g Explain your answer.
{4 marks}

(i)  Afer ransformation, the bacteria were tranaferred 1o #n agar plate containing ampicillin for
selection.  Explain the importance of this step. (3 marks}

(iiiy For the bacterial colonies formed on the agar plate containing ampicillin, some of them have
tetracycline resistance while some do net.  Explain this phenomenon. {3 marks}
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Al The dingram below shnes the change in

1
0
B¢
piu
&8

Stage t
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I
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I
¢
B

during a pob chain iom (PORY sveler

Stage 1T

‘Finse {imin

{iF Which stage ponds t DNA d

7 HEapledn your answer €3 maeksy

(8] Mury planved o soplify a Gugment of DNA using PCR. The follewing disgram shows the
annealing of poimoers during POR, The sequence of DNA strand X i shown below and the
comespunding sequences of regions { and H wre highlighted:

il

e v—
DNARNIROSIOR  peiver 1§

rogion 1
DNA srand X
primer § . .
MM__,
ONA strzed Y
Sequenwe of DA strand Xt

.

TGGUGCTGGG  CGCAATGLGC
region |

GLCATTACCS

GCOGGATATCY | COCTAGTGUG

TATCCCGCUG  TTAACCACCA
COAGLGTOGA  COOUTTGLTS
AATCAGCYGT TGOOUGTCYC
CAATACGCAA ACCGLUTCTIC
TEGLACGACA GOTTTOCCGA

TAATGTGAGT TAGCTCAUYC

o, of
bagex
AGTCCUOUCT  GLGRATINET 30

ATACGACGAT | ACCOAAGACA GUTCRTQTTA 108
TCAAACAGGA TTTTCGCOTS CIGGUGCARA £50
CAACTUTCTE  AGUGCCAGHL  GOTGAAGROT 208
ACTOUTOAAA AUGAAAACCA CCOUTBGCGCC 230
CCCHOQCHGTT GUCCOATTCA TTAATGCAGL 300
CTGRASAGUU  GUCAGTGAGC  GCAACBCAAT 158
ATTAGGCACC CCABGGCTTTA CACTTTATGC 408
seaion 1]

TTCHGOTCG TATGTTOTOT | GUAATTGTOA GUGOATAACA | ATTTCACACA 450

-
R
|
[
s

dgest
[
fam

Mary designed the following primers for the PUR:

. o DINA sxiengt
Primer b COGUAGUGUG AUACOACGAD ——oiusiioh o

Primer . CCTTAACACT CGeoTaTrgr DhAcenion o
{13 Theve is one type of miswke in cach primer. Write the coreect primers to be used. (3 wrks)

{33 What s the prediond size (in yerms of momber of byse pairs) of the POR product? {1 waek)

i Mury used the fllowing phumid i 8 vertor 1 sarry the PUR product 1o ransform: basterhs, The
plsmid containgd:

&y an smphoiliin resistanos gen

@13 a Z geoe movding a that w i X to blue pounit
Gy some pestriction sitey within e 2 pens,

reseicion sites

Z grne

After the tmmsfermation of the wterls, Mary grew fhe bacterds on agar plates containing both
ampletiin and subsiance X, Hloe and white bacierial colontes were formed,

€13 What 8 the purpose of adding mupleillin 1o the agar plaes? Bxplain vour answer. (2 marks)

2} Explaln whivh type of colony (hlue or white comtaing vor-recombinant plasmids, fe
without IINA insert. {4 worksd
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2019(4)

4{s} Samples of body fluids or cells collected from crime scenes can be examined with VNTR-based DNA

fingerprinting.  The diagram below shows the DNA fingerprints of body fiuid samples coliected from a
crime scene, and those of the victim and three suspects:

Victim Body fluid  Suspect |  Suspect2  Suspect3

i

NRINERE
iierrm o

I

RN R

e
JININEN

(i)  Based on the above results, deducs who is most likely the criminal among the three suspects.,
{1 mark)

(i)  Explain why the DNA fingerprints of these suspects showed different patterns. {3 marks)

(i}  Semen and blood stains are body fuid samples which can be collected from crime scenes.  Kelly
and Ryan disagree sbout the suitability of using these body fluid samples for DNA fingerprinting.
Below is their conversation:

@ No problem, blood steing can
be used in DNA fingerprinting!

@ Impossible! Red blood
cells have no nucleus. How
can biood stains be used in

DNA fingerprinting?

@ However, | think semen is not
suitable for DNA fingerprinting because
sperm cells are haploid cells.  Their
DNA fingsrprints will be different from
those produced from diploid cells,

Kelly Ryan

{1} It Kelly or Ryan right about whether blood stains can be used for DNA fingerprinting?
Explain your answer. {2 marks)

{2) Do you agree with Ryan's comment about the suitability of using semen for DNA
fingerprinting?  Explain your snswer, {4 marks)

r-—

r—

— — — - — -

4(b) A scientist discovered & bacterial specizs capable of secreting & protein.  This protein is toxic to insects

that

damage the roots of a certain orop. The protein is encoded by gene K. The scientist used

polymerase chain reaction (PCR) to amplify gene K. The diagram below shows some PCR processes:

r—

genc K
Double-stranded
DNA
Process 1:
=
. [SSES
Process Hir T primer
- P —
Process 11 primer primer
AR —————ﬁ
==
(i)  What is Process [17 {1 mark)
(i) Draw a simple labelled diagram to show the expected PCR product. (2 marks)
(fii)  Primers often contain about 18-22 bases. If primers with fewer bases are used, PCR products of
different sizes are obtained. Explain this phenomenon, (2 marks)
(iv) The scientist wanted to transfer gene K into the crop by using Agrobacterium {a soil bacterium).
Explain why Agrobacterium is suituble for transferring the target gene into the crop. {2 marks)
(v)  The cultivation of this transgenic crop was found to produce higher yields than its non-transgenic

counterpart.  Suggest an explanation for this. {3 marks)
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2020(4)
4(2) Study the dingrams below. Diagram X shows a DNA segment with 2 target gene. Diagram Y shows a
plasmid with a size of 4 300 base pairs (bp), The restriction sites for restriction enzymes EcoRl, Pstl and
Hind{H are shown in both diagrams.

Diagram X ' Diogram ¥

“ 700 by ¥ X
u ]
A 50 vp A antibiotic SBuEs
resistance gene

Key: ¥ restriction site for EcoRI
¥ restriction site for Psti
7 restriction site for HindI
(i) A student plans to insert the target gene into the plasmid and screen the transformed bacteria with
antibiatic P.
(1)  Which restriction enzyme shoutd be used for the insertion? Explain your answer. (3 marks)
(2)  State another type of enzyme which is required to complete the insertion, {1 mark)
(i) After wansformation, screening snd culture, the plasmids from different colonies were harvesied
and cut using enzyme Hindlll Gel ok } is was then conducted o check the size of the cut
plasmids. The diagram below shows two types of DNA band obtained:
DNA markers colony P colony Q colony R colony §
| mwenncs o s | =3  mmomens:
6 000 bp -———
5000 band B band B
P —— S— —
band A band A
4000 bp — S
3000bp —
2600bp —
1 000 bp —
(1)  Which band (4 or B) represents the plasmids with the target gene? Explain your answer.
{3 marks}
(2) Explain why two types of DINA band were detested in the cut plasmids afler gel
electrophoresis. {3 marks)
57
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4ty  Traditional diagnosis of Down Synd quires the collection of foetal tissue. The recent discovery of
celi-free foetal DNA in maternal blood has opened up new possibilities for diagnosts. Cell-free DNA are
fragments of DNA released into the plasma from the degradation of normal cells, The disgram below
shows a foetus and s associated structures inside the mother’s bady:

| blood

m cell-free

maternal DNA

(i} With reference to the above diagram, which lsbelled structure does the cell-free foetal DNA come
from? Explain your answer. {2 marks)

(i) In the maternal plasma, cell-free foetal INA is only a minor proportion of the total celi-fres DNA,

Suggest 4 ique for enhancing the detection of very small amounts of cell-free fostal DNA in
maternal plasma, Explain your answer. {2 marks)

(ili} Nowadays, the identity of the genes in the celi-free DNA can be found through DNA sequencing
and mapping against buman genome databases.

{1} Selentists proposed that Down Synd could be di d by comparing the frequency of
occurrence of the genes found on chromosome 21 and another autosome in the cell-free
foetal DNA. Based on your understanding about Down Synd , explain the biological

&

principle involved in this method. What would be the expected results? (2 marks)

(2)  Suggest fwo other possible applications of the resulis obtained from DNA sequencing.
Explain the principle of each application. {4 marks}
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DSEZ1_04(b)

4(b}

1n the prodiction of genetically modified organisms (GMO), satiblotic resissance genes are often usad for
the scroening of sucoessful transfocmation, A stident collected some food producs and wanted ro
devemine if these food products are made from GMQO. With prinkrs carresponding 1o these antibiotic
resistance genes, e student perforrmed 2 polytmerase chain reaction (PCR) o tise fhod samples to check
far the provence of the geees.

i

Temperature

€3]

iy

The graph below thows the chang in temperatust during PCR oyeles:

Tirne
(0 Which stage (M, N or Of represents snnealing? With reference to the events in3 PUR gycle,
explain your answer, {3 meks}
{2} Daw s simple iabelled diagram o show what hagtpns in the sanvealing xege. {2 macksy

The disgrams below shows put of the DNA sequence of wn aaiibiotic rusisisecy gene X, The
sequences shown are the somespomding regions for prmer anncaling:

Direction of primer extension
=i e

- BEATCRGOTE ROTUGOUTRS L
[l

.. CRCGUGEAGG ACCETECGLS ..
[
§ J

600 base pairs

Which of the following primers £, 11 HE or 1V dhonld be wsed foe smplifiing geme X7 {2 manks)

Primer b BOTCNCCTCA. GTCGACTAGS
Primee 1 QOTAGTCGAC TEAGUGGACT
Primee L GUSCGOCTON TCAOACHIRC
Primer 1V BUGURTGUGA SUAGETGTRT

Describe funve v can wie the prisiple of et slectrophioresis 16 confiom ifibe PCR product is gane
X. 3 marks)

t— — —
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Human impacts on the envirenment
2012pp(2a)

) () Mark-and-recapiure method (e.g. mark the binds at the site in Canada by putting specific ringson ]
the degs of the birds and check if the ringed birds be retrieved at the winteriog ground in the
U.S. A/ Tnstadling 0 GPS tracking device on the birds

() (1) The uveruge January temperature in the U.S.A. shows un increasing trend. 1

(2} The bird species have shifted theic winter destination Farther porth as these arcas have i
breome wanmr.
As the northesn part becomes warmer. the birds con find a suitable habitay with adequuze |
Tood supply for wintering without flying (arther south

{3) The migratory btrd species may
©  compete for food / termitory with native bird species. |
+  become the prey of native bird species and this imay Iead 10 a growth in the population 1
of the native birds.
{Accepl other correct altematives.)

{4)  The wumospheric concenwation of carbon divxide / methane (grecnhouse gases) has been 1
mereasing
due 10 the increasing consumption of fossil fucls for stating carbon dioxide as the |
greenhouse gosj !resning of livestock or decomposition of incseasing amount of organic
waste dumped in land8lls (for stating ricthane as the geeenhouse gas).
When the Earth surtace emits {the) mdiation (it absorbs from the sun) into the atmosphere, 1
the rudiation is trupped / nbsorbed by the grevnhouse gases and warms the sumosphere.,
This leuds to global warming und thus the i inthe ge January temp €. 1
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2012sp(2a) 2012(2)
242y (D

Year | Fish cateh per unit fishing effort (ton per day)

{
L
1 1986 223 (lordy 2. (@) @) - ccological succession takes place at Stage 1l where the land will be first
[ 1987 ! 1.67 conquercd by fast-growing plants / low nutrient-requiring plants such os
. . ferns / grasses (1) [0}
Gy Tide (1) ) .y ) . the death ond decay of these planw increass the soil fertility (1) (I
g"m”: ‘l":‘;":}? °f":“"§’=)v_mu s (1) »  the soil becomes suitablc for shrubs / wrees to grow and become the
orrect labelling of axes with unil . N .
Correct plotting and joining of points {1} dominant species (1), restoring the land M
. . . (i) t)\c runoff from Stage ! is higher than that from Swge 111 (1) because: {n
Change in fish catch per uniz fishing effort frors 1980 10 987 frequent ploughing destroys soil texture of the land (1}, as 2 result, there )
$0 % are more soil cavities for leaching (1) (1)
. *  harvesting / removal of crops from the land reduces the return of
. organic matier to the soil (1), as a result, there are less humus to retaint )
70 soil water (1) )
6.0 (i} »  lacking of magnesium / nitrogen (nitrate) will result in yellowing of
leaves (1) (9]
Fish caich per unit 5.0 «  because the crops cannot synthesize chiorophyll with this nutrient 7 this
fishing effort nutrient is necessary for the formation of chiorophyll (1) )
ton per da 4.0 5 . . 5
{ton p 9 (iv) = some soil nutricnts dissolve in water and lose together as runoff (1) ()]
30 . some soil nutrients are attached to soil particles which are washed away
! By the runoff (1) (€3]
20
® @ * weARd the number of fish species (1)
1.0 *  until it becomes stable after year 8 (1)
*  whereas there is no obvious change in the number of fish species at the (max. 3)
0 5 : S sandy seabed arca (1) h
1980 1981 1982 1983 1984 [085 1986 1987 *  the number of fish species in the AR site is greater than that e the sandy
Year seabed ares (1)
5 . . (ii) * AR provides different habitats with different characteristics / biotic and
{ii} «  the fish catch per unit fishing effort decreased from 1980 to {987 (1) (3) abiofic factors ( 1) and these attract new specics to stay because
. ?f)causc the fishing effost increased much faster than the Lotal fish catch in these years - there are suitable shelters for fish to hide from predators / survive /
Hap ) AT ] r NS o o g live and grow (1)
- ::;ssmx,s—cirobahly due 10 aver-fishing (1) / the fish population in the sea is a limhied - there are suitable spawning grounds for fish to breed and reproduce (max. 3)
; Q5]
{iv)  Amv twe of the following: (accept other reasonable alicrnatives) Ix(L1) * a5 the biodivorsity increases, it further amracts other predatory fish
*  restrict the mesh size of fish ne: (1), so that smaller or juvenile fish can escape from species to come and feed on smaller fish (1)
bring caught and can grow o sexual maturity (1) &)
«  bon fishing activity T period of time in ¥ year, especially during the spawning (i) An) two of the following:
scason (1) 1o aliow recovery of the population (11 the materials should be nontoxic 10 prevent lethal and sublcthal effects on
+  sctu quot on the fish ¢atch per fishing trip (1) ¢ ressrics the size of fishing boar / the 7killing of the fiving organisms (1) i . (max. 2)
capacity of fishing gear, so that the rate of fish cutch docs not excsed the rate of . . the materials should be durable / long-fasting to increase the life span of .
recovery of the fish population (1) the AR / for a tenwyear study (1)
»  designate some ‘no-take” zones (1} in the swa © provide prolected arcas for the . rough surfaces / more cavities that allows the sertlement of the larvae of
breeding of fisty (1} corals / create more microhabitats (1)

o b 11 et
|_Total: 1T marks
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2014(2b) 2017(2)

) (i) p location A (1) 2. (@ . .sti.r up sedimems or pollutants at sea botrom / turbidity of water
»  highest percentage cover by live corals and lowest percentage of dead @ increases (1) . @
corals (1) . destruction of habimts / shelrers / breeding grounds at sea bomom (1)
(i) (1) « sewage discharge from farms (1) @ (1) e sites A and C > sites B and E > sites D and F (1)
o release large amount of inorganic autrients including NO;/ P@,” 3) *  thisshows that the closer the site 19 the protected area, the higher @
(1) which favour / induce fast growth of seaweeds (1) ;hc anmhwl b};l:lﬂif ! te fg;her the site to the protected ares, the
jower the ani: 10IMass
(2) « the scawater is polluted and no loager suitable for growth of 5 3 | 5 »
carals / seaweed outcompete corals for space or light / seaweed m ) = protected ares is undistubed by fishicg. thus providing a
produced toxic subswnces that kill corals (1) hre:d:rfg g’orm'zd1 for marice ax;xmals g1h az( lr;on-protectcd area, fish
or marine animals are constantly caught
(i) (1) e corals provide shekters (1) 1 . therefore, the marine protected area has more food resources as 3)
« and food sources for other marine organisms (1) any two points (N indicated by the highest animal biomass at sites A and C (1)
o+ 2nd breeding ground for other marine organisms (1) J . some of them bave migrated 1o the edjacent area (1), resulting in
«  which attracts many other marine species to settle there {1) n higher animal biomass in sites B and E than thas sites D and F
(2) «  destructive fishing such as wrawling / yachiing / water skiing (1) (1) (i) «  animal ;:io:t{m;s only in’dic?t;s the total amount of biclogical / organic
ccept other reasonable answers; materials of all the species (]
(aecep e ) . it canmot reflect the impact on individual specics (1) )
2016(2b) . this can be reciified by counting rhe total number of species (1)
() (i) * arsenic reduced the growth of both plant body and grain in the =  to show the impact on biodiversity of ¥he protected area as weli (1}
contaminated soi] (1) ) 2) . : . .
itha greater reduction in the growth of grain (v} = Hoi Ha Wan Marine Park / Yan Chau Tong Marine Park / Sha Chau and
v ovRe e M ¢ Lung Kwu Chau Marine Park / Tung Ping Chau Marine Park / Cape [6)]
(i) e for greins, phasphate addition increased growth under bot cootaminated D’ Aguilar Marine Reserve / The Brothers Marine Park (1) (Any one)
and uncormaminated soil (1) : .. .
e with growth in uncontaminated soil better than that in contaminatked soil ® ) . xfﬁzx;hc provisicn of food / nutdents from Zooxasthells has been m
(1)
*  for plant body, addition of phosphate did not improve the growth fn the @ (i) «  the heat/ infra-red radistion reficcted from the earth (1)
mcon@md_ soil but improved the growth of plant body in - is rapped by carbon dioxide in the atmosphere (1) ®
conrainated soil (1) «  hence increases the atmospheric temperature (1) and hence the water
*  to values comparable to that in uncontaminated soil with no eddition of temperarure increases
phosphate (1)
@) Q) = in d water D resul in a greater health
(iii) e  phosphate addition increased the accumnulation of arsenic in plant body (1) @ deterioration in native corals than wansplanted corals {1) as
e  but decreased that in grains (1) refiected by (azy owo)
- more healthy cases in wransplanted corals shan in native coral 3
{iv) *  addition of phosphate care improve yield of wheat (1), i.e. grains @ Q) . . )
*  and reduce health risk by reducing the upteke of arsenic in grains (1) - more bleached cases in native coral than in wansplanted coral
1¢Y]

- more dead cases in native coral thas in Tansplanted coral (1)

() = therma! 1olerance of the corals can be enbanced by exposing them
10 higher temperatures / corals may gradually adapt t the rise in )
scawater temperature ({)



2019(2b)(more about biodiversity in compuisory part)

b G

(i)

Any fwo of the following:

soil erosion / soil degradation / desertification (1)

loss of habitats 7 fewer sheliers (1)

decrease in biodiversity / decrease in plant community (1)

(F)

@)

OR

3)

the dry mass of Species B inereased more significantly than that of
Species A with the addition of fertilizer (1)

the conceotration of heavy metal X was higher in the root of
species B (I

with the addition of fertilizer, the concentration of heavy metal X
in the root_ was enhanced (1)

resulted in 2 much larger accumulated amount of heavy metal X in
the root (1}

spacies B (1)

a lower concenwation of heavy metal X in shoots may couse less
health problem to herbivores that consurse shoots / coasumers
along the food chain (1)

species C (1)
the shoots can be harvested 10 remove heavy roetal X from the site
¢}

Any owe of the following:

growing native species can develop a plunt community which is
similar 10 the eriginal community ! will not affect the sseucture of
the native community / non-native specics miy putcompeic the
native species thal can affect the structure of the original
community / minimize the disturbance (o Jocal ccosystem (1)
native species are well adapred (o the Jocal covironment (1)
native species provide feod: habitats for lecal animals (1)

75
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@

Pollution control and conservation
2012pp(2b)

2() ()  Any two of the following sats of answers: 2x2

Acid rain deposited in water bodies decreases the pH, which may kill org::msms that are
sensitive to acidity. (1} This reduces the populations of specific species in the habitat. (1)

“ Acid rain cahances the telease of aluminium ions from soil which are toxic 10 plant raow.
(1) This reduces the population siac of plants / reduces biodiversity. (1)

. Acid rain reduces soil fertility / dissolves soil nutrients and facilitates their less through
leaching. {1) This reduces plant productivity. (1)

[For cach set of snswer. 1 msrk is for the cause leading 10 the impact and | mark is fer the

impact.}

(i)  Logging removes the biomass above the forest floor. {
Forest B will reestablish more quickly sfter logging I
because it retsins a greater proportion of metrients in the roots and soil below the forest floor, 1

gy (1) Any one of the following: 1

Biodiversity provides us with a variety of uscfal matenals for human use directly (e.g.
food) or indirectly (e.g. wood producss).

. Biodiversity helps maintin the stability of an ecosystem / recovery of an ecosysiem
after disturbance.

4 Biodiversity provides biological resources (¢.g. breeding stocks. populason
feservoirs, gene pools) for scientific cesearch / education.
Biodiversity provides recreational service to bumans (€.2. <cotourism).

(2} Any ose of the following criteria: t

capable of establishing themselves in damaged land
fast-growing
{Accept other corest atigenatives )
Any ove of the following disadvantages: 1
° lack of blodiversity (n the plantation
¢ the plantation cay quickly be destroyed as the spread of discases 7 parasites specific
w it will be quick
depletion of specific soil nutrients
(Accept other correct alternatives )

2012sp(2b)
240 () e as light is absorbed ¢ seatiered 7 sevlected when it passes through water, the light 2
intensity decreases with water depth (1}
»  thus he rate of photosynthesis desreases (1) with increasing water depth
(Y« lake A} ) &)
v this is because much higher photosynrhetic rate is found in the subsuriace water in
luke A (1) and this indizates that more nuttienis arc svailable to encourage the grewth
of the producers in this lake (1}
aiy e lzke A(D “

« in the daytime the nct photosynihetic rute of lake . Ais much bigher than that of fike
B: this :mpl-« that the net oxyeen production by phytoplanktons iy lake A will be
greater than thar ia lake 8 (1)

- at night. the greal plmopl..nhmn population in Jake A (1) wiil have much greater

exygen consumption in respiration. thus reducing e dissolved oxygen 10 2 lower
lu\ul (1)
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2013(2)
2, @ O
@i
(iii)
(®)
G
i
@iv)

“« o0

acid rain / acidic water retards the growth of bean seedlings (1)
presence of heavy metal X in the soil retards the growth of bean
seedlings (1)

least growth occurs under the combined effect of low pH and heavy
metal X (1)

acid rain releases the heavy meral ions X in the soil (1)

therefore there is a higher concentration of heavy metal ions X in the
soil (1)

resulting in a greater effect of inhibition on the growth of bean
seedlings (1)

sulphur dioxide (}) and nitrogen oxides (1) from the burning of fessil
fuels
these acidic gases may cause irritation to eye / respiratery tract (1)

Any three of the following:

high fat solubility (1)

cannot be metabolized easily / non-biodegradable (1)
cannot be excreted (1)

stable and persistent (1)

birds (1)

highest amount of pollutant Y was detected in birds (1)

since the top consumers feed on a large number of organisms ar the
lower trophic levels, they usually have the highest amount of heavy
metel ions accumulated / since the pollutant is accumulated along the
foed chain, the top consumer has the highest level of the pollutant (1)

producers (1)
capture solar energy and tm it into its biomass / chemical energy (1)
this provides food / energy source to other organisms in the eécosystem

O}

decamposers (1)
break down organi¢ marters into inorganic matters (1)
this allows the cycling of materials in the ecosystem (1)

liver (1)
because it is the organ responsible for detoxification, thus toxic
substances are caprured and metabolised / processed there (1)

2014(2a)
2 @ ®

@

) (ii)

(i)

(max. 3)

3

G

@

[¢3]

2

1)

)

« concenmation of pesticide at which 50% of the crustaceans are
killed:
A:42pgl™
B:27pg L™

« asthe 50% mortality occurs a a lower concentration of B than A
M)
« showing that pesticide B is more toxic (1)

pesticide B is more readily absorbed than pesticide A (1)

»  pesticide B is less readily excreted than pesticide A (1)

« pesticide B is less readily degradable / metabolized / broken down
than pesticide A (1)

« 10 tnsure no mortality is observed throughout the experiment (1)

carivorous fish is expected to have 2 higher concentration of pesticide
A than hetbiverous fish (1)

because camivores occupy 2 higher traphic leve) than herbivores (1) /
camivorous fish has a higher trophic level than herbivorous fish
animals at a higher trophic level accumulated more pesticides when
they feed on organisms at lower trophic levels / animals at a higher
trophic level accumulated more pesticides along the food chain (1)
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carbon dioXide traps / absorbs heat radiation reflected from ground (1)
leading the an inerease in the atmospheric temperature (1)

carbon dioxide is a raw material for photosynthesis (1)

an increase in aunospheric carbon dioxide concenwration will result in an
increase in the overall photosynthetic rate (1)

hence, more carbon dioxide will be absorbed (1) to counteract the increase

«  stomaral density of plants decreases with an increase in atmospheric
carbon dioxide concentration (1)

e asaresult, it will reduce the rate of gas exchange in plants (1)

. this offsets the effect of increase in carbon dioxide concentratien !
this reduce the uptake of carbon dioxide from the armosphere (1)

photosynthetic rate may not increase to the expected extent

e adecrease in stomatal density will reduce the wanspiration in plants
1)

«  this will reduce precipitation (1) / less condensation / less rainfal!

and hence the regional climate will be ahered

«  dissolved oxygen content decreases as water flows from location 1 ta
jocation 2 (1)

»  bessuse sewage contains a large amount of organic matter (1)

«  microorganisms dawnstream consume dissolved oxygen (1)

«  for the decomposition of the organic matter (1)

s as dissolved oxygen coment is very Jow at location 2, active animal
specie die of suffocation / migrate 1o other region of the river (1)

« only hypoxia tolerant species (low-oxygen talerant species) can
survive at location 2 (1)

«  as organic matter has been used up, decomposition activity decreases /
{ess microorg: carry out d position (1)

*  oxygen consnues to dissolve in the stream water due to running water
{ photosynthesis of aguatic plants (1)

« the bjotic and abiotic properties of Location 3 are different from those
of Location 1 (1) / different habituts

»  Such as the rate of water flow is slower in Location 3 / there are
shadings / fallen Jeaves from wees nearby (1)

3)

&)

+

@

@

)

water sampie B is household ge which ins a large of
organic matters {1}

microorganisms in water decompose these organic mafters (1)

hence, oxygen in water sample B is consumed more quickly than that of
water sample A {1)

therefore, water sample B (resideatial area) has a higher BOD than that of
water saraple A (industrial asca) (1)

water sample A shows that the site has been poiluted with heavy metals (1)
heavy mewl cannot be excreted / broken down metabolically / detoxified
(1}

therefore, it will be accumulated along the food chain and reach a certein
amout in the bodies of consumers such as fish (1)

hence, people consume fish from river nearby industrial area may suffer
from heavy metal poisoning (1)

»  oantibiotics are excreted together with the urine / unabsorbed
antibiotic are egested together with feaces by the people in the
residential area (1)

() Any one of the following:

¢ natral microorganisms may develop antibiotic resistance, some of
which may be pathogenic to humans / may cause other ecological
cffects (1)

. natral microotganisms may be killed by the antibiotic residues and
thus disturb ccological balance (1)

4

(4)

M

@



2018(2) 2019(2a)

IVIMUKS
2. @ O [SO Cadmium = 1.2 /0.6 = 2 (1) {n 2 (@ M . Targe solid wastes are removed by passing through screens / fifters (1)
. suspended solid wastes in sewage scttled down by sedimemation and 2)
@ - when the ratio is greater than 1, it means there is accunulaton / temoved (1)
magnilication of heavy metal / cadmium in the body of the (L
consumer / bivalve (1) ) (1) e the effluent of sewage treatment plant had 2 lower srganic nitrogen
content than that of the antificial wetland (1} because
3) o the ratio for cadmium is higher than that of copper (1) because . sewage was aerdted in sewage treatment plant (1) “@
Any twa of the following: - 10 enhance the acivities 7 growth of microorganisms (1)
. copper is more readily excreted shan cadmium, or vice versa (1) . the conversion / decomposition of organic nitrogen to ammonium
. copper is more readily detoxified / mewbolised than cadmium, or (3) compounds in sewage treatmest plant is faster (1)}
vice versa (1) . .
e copper is less readily soluble in fat than cadmium, or vice versa (2)  Any one of the foliowing sets:
m . presenoe of phosphate (1), as # raw materdal for the synthesis of
DNA / RNA 7 ATP/ NAD / NADP / phospholipids (1) @
(ii) . keep the same / similar number of bivalves at different concentrations of . presence of magnesium {1). as & raw material for the synthesis of
cadmium (1) chlorophyil (1)
. for 2 fixed period of time (1) 3> .
. record the percentage of death / no. of death / monality / mortlity rate i) Any !w‘a P iClloying; fion/ equipment than dhat of sewage e
at the end of the experiment (1) - (t;;\acr cost of consruction/ equipment than that of sewage westment plant
iGeial we is self ining / . 5 2
(i) o Any reasonable answers thar apply the 3R principles of (sreduce. replace, @ . ::: :rmnﬁ:rl;g‘:)u;?% is self-sustaining / no extra manpower needed ! 2)
recy<le) «  the atificial wetland is effective enough for small village with limited
. ) . . sewage (1)
(d) (i) . increasing the amount of organic poliutants increases the carrying
capacity of the habitat / the food supply to the invertebraies (1)
. hence, the birth rate is greater than the death rate / reproductive rate )
increases / this anracts other invertebrates 10 move to this area (1), Le.
the comimuity is expanding
(ii) Uy = the biomass of the cormmunity is decrcasing (1)
while the abundance 7 1eml number of organisms is increasiog (1)
- this indicates that the body size of che orgamisms in the (3)
community is decreasing (1), ie. the proportion of larger
invertebrates is declining
) = microbial decomposition of such a large amount of organic
pollutants consumes / depletes a large amount of oxygea in the
seabed (1) 0
. larger invertebrates have higher oxygen demands tban smaller 3
mvertebrates (1)
. they die due to suffecation / they migrate 1o other places (1)
(iify = the nuanber of species continues to drop (I} o)
Giv) o very small / high wamower rate / anoxia tolerance / high pollution 0

toleranice (any one)
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