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2015(\a} 
]. (•) (ii Any two of the following: 

2019(1a} 

(ji) (I) 

(2) 

sperm e-0unt (I)/ abl.llld:Ul� 
appearance of sperm (l) for abnormality 
motility of spenn (l) 

there should be a surge / an increase in the levels of FSH and LH 
before ovulation (I) 
such that there are enough FSH to stimulate the dt:velopmi:nt of 
foHictes in the ovaries (1) 
and enough LH to trigger ovulation (1) 

both are essential to the fertility ofa woman 
• to make sure that the oviducts are not blocked (1) 
• so that the ovum and sperm can go through for fertilization {l) 

{iii) (1) this shows that the uterine lining has not broken down in the last 
cycle (I)
which indicates possible implantation of embryo (I)

(2) the yellow body continues to s.::crete progesterone and oestro_gen 
{I) 
these honnones maintain ! further increase the thickness of the 
uterine lining (l) 

therefore, there is no menstruation 

L (a) (i) (l) • the corpus luteum: yelJow body in ovaries degenerates (l) 
Jc-dding to a decrease in the production of oestrogen (1) 

(2) 

(iiJ (IJ 

(2) 

oestrogen is sccn."lcd by the developing follicle in ovaries (l) 
resulting in an increased oestrogi.'tl level durlllg this pcriod { J} 
in Graph l, the lcvcl of FSH increased as the kvd of ()..'Strogen 
decreases in the later period in the first cycle, which corresponds 
to the 0t.-�1:rogen treatment in the 3,d cycle (I) 
following trcatment v..'lth additional O:X'Strogcn shown in Graph ::! , 
FSH level remained !ow ( l) as long as the women received 
oestrogen injections 
FSH level started t.) rise- again after the OC$lrngcn rrcarmcm wa,-.. 
stopJXd / discontinued ( l} 
this showed that oestrogen has a ncgauve foedb:ick on FSH le\ cl 
inhibil'> the productiou rdcasc ofFSH ( l) 
oe:.u-ogcn in contrac�tivc pills inhibits FSH production. as a 
r<...'Sll.lt. thi.-re wil! be no fol lick development { l l 
therefore. there will bc no mature egg for ovul.:i.tion / no ovuiation 
(1) 

(2) 

(3) 

(2) 

(2) 

(2) 

� 
(2) 

(2) 

(-1) 

t.2) 

Hu111an impact:; on the environment 
2012pp(2n) 

1.(a) (i) 1--fark-and-rtt:iptur<: method (e.g. mark tbc bird.� at the sit<! m Canru:la by putting Sf)<.'Cillc ring� on 
llw kgs of lht: birds and cb.cd.: if the l'ingcd birds be retrieved at the wintering ground in the U.S.A,) 1 lnsla!lmg a GPS tl"..t\:"king device on the birds 

(ii) (!) 

('.!) 

{3) 

(41 

lbs, avcrJgc Ji,nuury tcmpcmturc in 1hc U.S.A, show:; an i:m:n:asing tn:n<l. 
Ow bird SJX-'"Cies have shift�-d their 11·inta -destination forthe.r non.h a� these area, haw 
!xc,1mc warmer.A$ the northcrn par! �comes warmer. the bird.� L"llll find a suil:lble habit:u with adcqu:tte food supply for winlerini; ,vi thou I flying farther south 
Th<.1 migta1.ory bird sp...'"<:ies may com� for food! territory with native bird specie<. become the prey ,:;f nati';e bird species and this may J,:,ad 10 a growth in the popllhltion ofthe native birds. 
(Ac.;ept other com:ct al tentatives.) 
The auno�phcric concentration of carbon dioxide I methane (greenhouse gases) ha:; been 
mcn:asini: due to tl� incre.ising con.�umption of fossil fuefa (for stming carbon dioxide as the gn..'i!nhml$e ga.9 /rt:uing of llvestock or d<."tOmposition or increasing 11mOunt of orsanie 
waste dumped in landfills (far staling methane as the greenhmm:gas). When the P.anb. �--urfoce emits (the) mdintion (it absorbs from the sun) into I.he atrnosphcre. the r.idfotion is lTllppcd i ubsorbt..-d by the gnxnhoum: gases and warms the utmospherc. 
This le.ids to global wanning and thus the increase iu the average January tcmperuture. 
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(ii} Title(\,;) 

1987 1.(,7 

Correct choice of axe,;.(½) 
Correc1 labelling of axes with units (1) 
Correct plotting and joining of poi ms ( !) 

Change in fish c:rtch pi:r unit fishing effort from !980 to 1981 

Fish c.nch per unit 
fishing eJfurt 
(ton per day) 
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(iii) the fish catch p,:,r unit fishing dTon dccrea.-.ed from 1980 to !987 {\) (3) 
bcrnuse the fishing effort increa5ed much faster than the total CTsh c:ilch in the�e yc:m: 
(IJ 
this is probJb\y due to ,.wer-frshing (l) / the fish p0pulatio11 in thcc sea is a limited 
resource 

(iv) Ar.v two 9fll11: following: (accept other reason;ib!e u!tcrna1iv.:5} 2 x ( l, l l 
restrict the mesh size of fish ne: l!), so that smaller or juvenile fish can escn.pe from 
being caught and ran grow to !-"exu.,l marmi1y( I) (-1) 
ban fishing activity for ii period of time in a y,;::lr. cs;:,�..;ially during the �pawning 
sc;i5on (\) to allow m;ov�-n- ofth,; ;x.-pu\aiion { I l 
1"Cl a quo!::\ on the fish c.nch p,:,.r fishing trip ( ! ) c' r<'Wic-t the size of fishing bo�I : the 
c:ipndt:,· of fi:;hing gear, .so thnt the rate of fish c.J1d1 doc� not c:<c:xd the ra\c- of 
recovery of th,:,. tish population (1) 
dc$!gnate some ·no-take· ,:ones (lJ in the ::,:a 10 provide prnk;..'lcd wcas for the 
breeding offish (l} 

I Totnl: ! I mark� 

2012(2) 

2, (a) (i) eco!ogical succession takes place at Stage II where the land will be fi�I 
conquered by fast-growing plants/ low nutrient-requiring plants such llS 
f,:.rns I grasses (I) 
the d,:ath nnd decay of these plants increase the soil fertility (1) 
the soil becomes suitable for shnlbs / trees 10 grow and become the 
dominant species(\), restoring the land 

(ii) the mnofffrom Stage J is highcr!h:m that from St:1ge II1 (!) because: 

(iii) 

(iv) 

(b) (i) 

frequent ploughing destroys soil texture of the land (1), as a result. there 
are more soil cavities for leaching {I) 
huvesting I removal of crops from lhe land reduces the return of 
organic matter to the soil (I), as a result, there are less humus to retain 
soil wa1er(l) 

lacking of magnesium / nitrogen (nitrate) will result in yellowing of 
leaves(!) 
because the crops cannot .synthesize chlorophyll with this nutrient/ this 
nutrie11t is necessary for the formation of chlorophyll (1) 

some soil nutrients dissolve in water and lose together as runoff(!) 
some soil nutrients are attllched to soil parrides which are washed away 
by the runoff(!) 

the AR increase:; the number of fish species (I) 
until it becomes stable after year 8 (1) 
whereas there is no obvious change in the number of fish species at the 
sandy seabed area (1) 
the number of ftsh species in the AR site is greater than that at the sandy 
seabed area (1) 

(ii) AR provides different habitats with different characteristics / biotic and
abiotie factors (I) and these attract new species to stay because

there are suitable s�!ters for fish to hide from predators I survive/ 
liveandgrow(l) 
there are suitable spa,,.,11ing gounds for fish to breed and reproduce 
(I) 

as the biodiversity increases, it further attracts other predatory fish 
species to come and feed on smaller ft.sh (1) 

(iii) Any (1<•0 ofthe following: 
the materials should be nontoxic to prevent lethal nnd sub!ethal effects on 
/ killing of the living organisms {J) 
the- materials !rnou!d be durable / !ong-!asting to increase the life span of 
the" AR I for a ten-year srudy (1) 
rough surfaces / more ca•:ities drat al101vs the sen!emem of the l:l!Vl'le of 
corJls i create more mkrohabitats (1) 

(I) 
(I) 

(I) 

(I) 
(I) 
(I) 

(I) 
(I) 

(I) 

(I) 

(I) 

(I) 

(ma.x. 3) 

(max. 3} 

(max. 2) 
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20!4(2b) 

(b) {i) location A(!) 
highest percentage cover by Jive corals and lowest percentage of dead 
corals (I) 

(il) (l) sewage disclmge from farms (1) 

(2] 

release large amount of inorganic nutrients including N◊J-/ PO/ 
(I) which favour/ induce fast growth of seaweeds (J) 

the seawater is polluted and no longer suitabk for growth of 
corals I seaweed outcompete corals for space or light / seaweed 
produced toxic: substances tha1 kill corals (l) 

(iii) (!) corals provide shelters (]) 

} 

2016(2b) 
(b) (i) 

(ii) 

and food sources for other marine organisms (I) any two points 
aoo breeding ground for other marine organisms (l) 
which attracts many other marine species to settle there {I) 

(2) destructive fishing such as trawling/ yachtitlg / water skiing ( l) 
{accept other reasonable answers) 

arsenic reduced the growth of both plant body and grain in the 
contaminated soil (l) 
with a greater reduction in the growth of grain { 1) 

for grains, phosphate addition increased growth under both contaminated 
and uncontaminated soil (1) 

• with growth in uncontaminated soil better than that in contaminated soil 
(]) 
for plant body, addition of phosphate did not improve the growth in the 
uncontaminated soil but improved the growth of plant body in 
contaminated soil (I) 
to values comparable to that in uncontaminated soil with n.o addition of 
phosphare (I) 

(iii) • phosphate addition increased the accumulation of arsenic in plant body (1) 
but decreased that in grains (I) 

(iv) addition of phosphate care improve yield of wheat (1), i.e. grains 
and reduce health risk by reducing the uptake of arsenic in grains (1) 

(2) 

(3] 

(l) 

(1,1) 

(I) 

([) 

(2) 

(4) 

(2) 

(2) 

2017(2) 
2. (a) (i) 

(ii) (l] 

(2) 

(iii) 

(iv) 

(b) (i) • 

• 

(ill) (I) 

stir Up sediments or pollutants at sea bottom I turbidity of water 
increases (l) 
destruction of habitats I shelters I breeding grounds at sea bottom (l) 

sites A and C > sitesB and E> sitesD and F (I) 
this shows that the closer the site to the protected area, the higher 
the animal biomass / fue further the site to the protected area, the 
lower the animal biomass (I) 

protected area is undisturbed by fishing. rhus providing a 
breeding ground for marine animals / at non�protected area, fish 
or marine animals are constantly caught ( I) 
therefore, the marine protected area has more food resources as 
indicated by the highest animal biomass at sites A and C (I) 
some of them have migrated to the adjacent area (J). resulting in 
higher animal biomass in sites B and Ethan that s.ites D and F 

animal biomass only indicates the total amount -0f biol-0gieal / otganic 
materials ofaH the species (J) 
it cannot reflect the impact on individual species (I) 
this can be rectified by counting the total number of species (I) 
to show the impact on biodiversity of the protected area as well (1) 

Hoi Ha Wan Marine Park/ Yan Chau Tong Marine Park/ Sha Chau and 
Lung Kwu Chau Marine Park/ Tung Ping Chau Marine Park/ Cape 
D' Aguilar Marine Reserve /The Brothers Marine Parle (l) (Any one) 

Because the provision of food / nutrients from Zo-Oxanthella bas been 
cut off(I) 

the heat / infrHed radiation reflected from the earth (1} 
is trapped by carbon dioxide in the atmosphere ( l) 
hence increases the atmospheric temperature (1) and hence the water 
temperarure increases 

increased water temperature resulted in a greater health 
deterioratfon in native corals than transplanted corals (1} as 
reflected by {tlltY�) 

more healthy cases in transplanted corals 1han in native coral 
(!) 
more bleached cases in native coral than in transplanted coral 
(l) 
more dead cases in native coral than in u-ansplanted coral (I) 

(2) " thermal tolerance of the corals can be enhanced by exposing them 
to higher temperatures / corals may gradually adapt to the rise in 
seawater temperature ( J) 

(2) 

(2] 

(3) 

(4) 

(!) 

(!) 

(3) 

(3) 

(I) 
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2019(2b)(more about biodiversity in compulsory part) 
(b) (i) 

(ii) 

Any two of the following: 

(I) 

(2) 

OR 

soil erosion/ soil degradation i desertification (I) 
loss of habitats f fewer :ilicla>rs (1) 
decrease in biodiversity/ decrease in plant community (I) 

the dry mass of Species B in<-"rea..s:cd more signilicnntly than that of 
Species A with the addition of fertilizer ( 1) 
the concentration of heavy metal X was hii;her ln the root of 
species B (I) 
with the addition of fertilizer, the concentration of heavy metal X 
in the root_ was enhanced ( I J 
re:..xlted in a much larger accwnulatcd amount of heavy metal X In 
the root (I) 
species B (I) 
a lower concentration of hca.vv metal X in shoots mav Cl'.luse less 
health problem to herbivores· that consume shoots i consumers 
along the food chain (I) 
spt.>cies C ( l) 
the shoots can be �ied to remove heavy metal X from �site 
(l) 

(3) Any two of.he following:: 
growing native species can develop a plant community which is 
similar to 1.hc original community l '\<-ill not affect the structure of 
the native community ; non-native species may outcompete the 
native species thal can affe..1 the structure of lhe original 
community/ minimize the disturbance lo lac.ii ecosystem {I) 
native species are wdl adapted lo the local environment (I) 
native species provide food/ hnbita.ts for local animals (1) 

(2) 

(4) 

(2) 

(2) 

Pollution control and conservation 
20(2pp(2b) 

:!.{b) ti) Any two of the following S<.'1.S of answers: 2 x 2 
Acid rain deposited in water bodies decreases the pH, which 111:1y kill organi.�ms that are 
sensitive to acidity. (1} This reduces the populations of specific species in the h.ibit:1.t. (I) 
Acid rain crthanccs the reka.�e of aluminium ions from soil wbich arc toxic to plant roots. 
ll) This reduces the population size of plants! redu� biodiversity. (I) 
Acid rain reduces solt fertility / dissolves soi! nutrients and facilitates their loss throug.b 
leaching. (t) This reduces plant productivity, (I) 

[For e-Jeh :\Cl of nnswcr. I n!Mk is for the cause te-nding to U1e impact and 1 mark is for the 
impact.I 

(ii) logging removes the biomas.� above the forest floor. 
Forest B will reesmblish more quickly uftcr logging 
because it reutinsa grerucr proportion ofnutri(..'rlls in the roots mid soil below the forest lloor. 

\iii) (I} Anyoncofthefollowin,s: 

2012sp(2b) 

(iii) 

Biodiv(..-rsity provides us with a variety of useful m.'lteria!s for human usc directly (e.g.. 
food) or indirectly (e.g. wood products). 
Biodiversity hclps maintain the stability of an ecosystem/ recovery of an ecosystem 
after disturbance. 
Bfodiversity provides biolog.ical resources le.g.. breeding stO!:b. population 
reservoirs, gene pools) for scientific n::se-:irch / edueation. 
Biodiversity provides recre:i.tionat service to humans (e.g. ecotourism). 

(2.} Any one of the following criteria: 
c:lpable of cstab!i,;hing thcmsr:.lvcs in damaged land 
fasr-growing 

(Accept other comx1 alternatives.) 
Any one ofthe following disad\"antages: 

fock of biodiversity (n the planro(ion 
the plantation m:,y quiekly � d<:stmy�-d as the spread of diseas,._"S .' panisites specific 
w it will be quiek 
dcpklion or specific soil nutrh:nts 

( Aceep1 oth.::r corr.::ct a!u.-m:itivcs ) 

,I� Ech\ is absorlxd s.;a\:er�,j / re11ee1cd ,,hen it passes through w::iter. the lii;ht 
inrer;�itY deer ca,;.,:� with "~Jtcr depth ( l l 
thu� 1h,: rnte t'f plH>10,ynthcsis dccrea..�<:1> (1 ,l with incrcasing w:.iter dep-th 
Jake,\ 1 I\ 
thi5 \$ t>ecJuse much higher photosynthetic r.ite i� found in the subsurface water in 
luke A (I J nnd this indi.;:itcs th:it more nutrienL� :.re avnilabk to encourage i:he gro"th 
of the produ,:ers in this lake ( I} 
lakcA(i) 
in the d:i,time the net phcltosynthetic mte nf lake . .\ is m1,ch higher thnn that ,,f luk,: 
B; thi> ii'nplie$ r:Ut the net oxy:;.cn production hy ph"j-top!ankton� i11 lakr A will be 
:;,;re:i.ter tllnn that ln lake B (1 J 
;t nighL the r;ren1 phytopl;mknm popufation in lake A {lJ will have much greater 
oxygen consumption in re:;pir:iti,�n, thus rl"ducing the d155olv,:d (lX)g.en 10 � low,:r 
level (l) 

76 

1,2) 

(.1) 
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2013(2) 
2. / (a) (i) 

(ii) 

(iii) 

(b) (i) 

(ii) 

acid rain/ acidic Āater retards the growth of bean seedlings (l) 
presence of heavy metal X in the soil retards the growth of bean 
seedlings (I) 
least growth occurs under the combined effect of low pH and heavy 
metal X (!) 

acid rain releases the heaÿy metal ions X in the soil (I) 
therefore there is a higher concentration of heavy metal ions X in the 
soil(]) 
resulting in a greater effect of inhibition on the growth of bean 
seedlings{!) 

sulphur dioxide (I) and nitrogen oxides (l) from the burning of fossil 
fuels 
these acidic gases may cause irritation to eye/ respiratory tract (1) 

Any three of the following; 
high fat solubility (1) 
cannot be metabolized easily/ non.biodegradable ( 1) 
cannot be excreted ( l) 
stable and persistent (l) 

birds(!) 
highest amount of pollutant Y was detected in birds (I) 
since the top consumers feed on n large number of organisms at the 
lower trophic levels, they usually have the highest amount of hi::�vy 
metal ions accumulati::d / since the pollutant is accumulated along the 
food chain, the top consumer has the highest level of the pollutant (I) 

(iii) producers (l) 

o, 

(iÿ) 

capture solar energy an� turn it into its biomass/ chemical energy (1) 
this provides food I energy source to other organisms in the ecosystem 
(1) 

decomposers ( 1) 
break down organic matters into inorganic matters (1) 
this allows the cycling of materials in the ecosystem (1) 

liver (I) 
because it is the organ responsible for dctoxificat'1on, thus toxic 
substances are -:aprured and metabolised/ processed there (1) 

20!4(2a) 
2. (a) 

(3) 

(3) 

(3) 

(max. 3) 

()) 

{3) 

(2) 

(i:} 

(ii) 

(1) 

(2) 

(1) 

coneenmuion of pesticide at Āhich 50% of the crustaceans are 
killed:. 
A:42µgV1 
B:27µgL-1 

as the 50'% monality occurs at a lower concentration of B than A 
(1) 
showing that pesticide B is more tox.ic (I) 

pesticide B is more readily absorbed than pesticide A (l) 
pesticide 8 is Jess readily excreted than pesticide A (I) 
pesticide B is less readily degradable/ metabolized/ broken down 
than pesticide A (l) 

(2) to ensure no mortality is observed throughout the experiment (I) 

(iii) carnivorous fish ls expected to have a higher coocentration of pesticide 
A than herbivoroþs fish (I) 
because carnivores occupy a higher trophic level than herbivores (1) / 
=ivoroþs fish has a higher trophic level than herbivorous fish 
llnimals at a higher trophic level accumulated more pesticides when 
they fc:ed on organisms at lower trophic levels I animals at a higher 
trophic level accumulated more pesticides along the food chain (1) 

(I) 

(2) 

(3) 

(1) 

(3) 
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2015(2) 
2. (a) (i) 

(ii) 

(iii) (l) 

(2) 

(b) (i) (I) 

(2) 

(ii) (I) 

(2) 

carbon dioxide traps / absorbs heat radiation reflected from ground ( l) 
leading the an i ncrease in the atmospheric temperature ( l) 

carbon dioxide is a raw material for photosynthesis (I) 
an increase in atmospheric carbon dioxide concentration will result in an 
increase in the overall photosynthetic rate ( t) 
hence, more carbon dioxide will be absorbed (l) to counteract the increase 

stomar.al density of plants decreases with an increase in atmospheric 
carbon dioxide concentration (I) 
as a result, it will reduce the rate of gas exchange in plants (l) 
this offsets the effect of increase in c-.rrbon dioxide concentration .I 
this reduce the uptake of carbon dioxide from the atmo:.-phere {I) 

photosynthetic rate may not increase to the expected extent 

a decrease in stomata! density will reduce the trd!lSpITTltion in plants 
(I) 
this ·will reduce precipit'trion (1) / less condensation / less rainfall 

and hence the regional climme will be altered 

dissolved oxygen content decreases as v.-ater flows from location J 10 
location 2 (I) 
because sewage contains a large amount of organic matter ( ! ) 
microorganisms downstream consume dissolved oxygen (1) 
for the de<:omposition of the organic matter (1) 

us dissolved oxygen content is very low at location 2, active animal 
species die of suffocation/ migrate to other region of the river (l) 
only hypoxia tolerant species (low-oxygen tolerant species) cun 
survive at location 2 (l) 

as org:mic matter has been used up, decomposition activity decreases I 
less microorganisms carry out decomposition (l) 
oxygen continues to dissolve Jn the stream water due to running water 
/ photoS)'Tilhesis of aquatic plants (I) 

the biotic and abfotic properties of Location 3 are different from those 
of Location l {I)/ different habitats 
Such as the rate of water flow is slower in Location 3 / there are 
shadings/ fallen leaves from trees nearby (I) 

(2) 

(3) 

CJ) 

(2) 

{4) 

(2) 

(2) 

(2) 

2016(2a) 
2. (a) {i) 

(ii) 

(iii) (I) 

water sample B is household sewage which contains a large amount of 
organic matters (1) 
microorganisms: in water decompose these organic matters ( I) 
hence, oxygen in water sample B is consumed more quickly than that of 
watersampleA(l) 
therefore, water sample B (residential area) has a higher BOD than that of 
water sample A {industrial. area) (l) 

water sample A shows that the site has been polluted with hea")' metals {l) 
heavy metal cannot be excreted / broken down metabolically { detoxified 
(!) 
therefore, it will be accumulated along the food chain and reach a certain 
amount in the bodies of consumers such as fish (l) 
hence, people consume fish from river nearby industrial area may suffer 
from heavy metal poisoning (I) 

anti biotics are excreted together with the urine / unabsorbed 
anttl>iotic are egested together with feaces by the people in the 
residential area (I) 

(2) Anyoncofthcfol!owing: 
natural microorganisms may develop antibiotic resistance, some of 
which may be pathogenic to humans / may cause other ecological 
effects (I) 
natural microorganisms may be killed by the antibiotic residues and 

thus disturb ecological balance (l) 

(4) 

(4) 

(!) 

(I)
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2018(2) 
2. (a) (i) (I) Ddmium=J.2/0.6"'2(l) 

(ii) 

(iii) 

(b) (i) 

(ii) 

(2) when the ratio is greater than I. it means there is accumulation ! 
magnification of heavy metal I cadmium in the body of the 
consumer /bivalve([) 

(3) the ratio fur cadmium is higher than that of copper (I) because 

(1) 

Any !WC of the following: 
copper is more readily excr.:ted th8J1 cadmium, or vici: versa (I) 
copper is more readily detoxified/ metabolised than cadmium, or 
viceversa(I) 
copper is less readily soluble in fat than cadmium, or \'ice versa 
()) 

keep the same r similar number of bivalves at different concentrations of 
cadmium{]) 
for a fixed period of time (I) 
record the percentage of death/ no. of death/ monality I mona!ity ra1e 
at the end of the experiment([) 
Any reasomible answers th::tr apply the 3R principles of (reduce. replace. 
recycle) 
increru;ing the amount of org3nk poliutants increaseS [he carrying 
capacity oft.he habitat/ the food supply to the invertebraks (I) 
hence, the birth rate is greater lh:m the death rate / reproductive r.i.te 
increases I this amacts otber invertebrates to move to rhis :irea (_l), Le. 
the communiry is expanding 

the biomass of the co=unil') is decreasing (J) 
while thi: abun<l:mce / t0t:al number of orgw,isms is incn:<t�iog ( 1) 
this indiaitcs that the body size of che organisms in the 
community is dectt .. "aSing (I), i.e. [he proportion of larger 
invertebrates is declining 

(2) microbial decomposition of such a large :.imount of organic 
po!lutants consumes / d�pletes a large am.cum of oxyge-n in the 
seabed(l) 
larger inwrtebrntcs have big.her o;,,.-ygcn demunds than $l11aller 
invertebrates (l) 
they die due to suffocation/ they migratc to other pl ares (I) 

(iii) the number of species eontinues to drop {I) 
(iv) very small / high turnover rate / anoxia tolerance / high pollu1ion 

tolerance (n.ny one) 

20!9(2a) 
2. (a} (i) 

(ii) 

(3) 

(3) {iii) 

(2) 

(2) 

(3) 

(3) 

(l) 

(1) 

large solid wastes ure n.-moved by p8S$ing through screens f filters ( t) 
suspended solid wastes in sewage settled down by sedimentation and 
removed { I_} 

(1 ) the effiuent of Sl.'\\1ige treatment plant had a lov.<t:r organic nitrogen 
content than that of the artific-iol wetland (I} becaw;e 
sew::ige 'Nas aerated in -sewage tri:atmcnt piom (J) 
10 enhance the ::icti\-ities f gmwth ofmicroorgnnlsms (1) 
!he conversion J deromposition of organic nitrogen to ammonium 
compounds in sewage treatment plant is fustt:r (I) 

(2) Any one of the following sets: 
pn .. -sr.,"!lce of phosphate (l). as a raw material for the syrrthcsi.,; of 
DNA! R..N"Ai ATP/ NAO! NADP /phospholipids (lJ 
pre:;.cnce of magnesium (I). :is a r.tw material for the synthesis of 
chlorophyll ( l) 

Any hl'O of the follmving: 
Jo-.ver cost of consLruction/ t.-quipmcnt than that of sewage tre.itmr.,"llt plant 
(1) 
the artificial v.·etfand is sclt:.S.ustaining / no extra rnanpo�'f needed f 
lower running cost (IJ 
the artificial wetland is ,._-ffective enough for small village with limited 
&-,,,.':lge(l) 

i\/Jafl('j, 

t2) 

(4] 

(2) 

(2) 
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