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Dear Participants fHEHVZ5E

e In this test, you have been given the following two tasks:
FEREIES L - IRAUHEME N YIRTER T
Task I: Anatomy of molluscs. (20 points)
F—Ebor © WHEENIIAEE] (20 47)
Task II: Rank-abundance plots, ABC curves and community structure. (80 points)
F oy A Fr- S ERE - ABCHRSR S B2 4515(80 77)
e Use the Answer Sheet, which is provided separately, to answer all the questions.

fEFRTRAIVERS © [OIEFTH M

e The answers written in the Question Paper will NOT be evaluated.
WA IR REE B KAREt
e  Write your answers legibly in ink.
RHRIE ZELL [R5 ES
o Please make sure that you have received all the materials and equipment listed for each task.

If any of these items are missing, please raise your hand immediately.
iEE R ET—E o BT TR Bt © WA MM ERE - S51LZE T -
e Stop answering and put down your pen IMMEDIATELY when the bell rings.
ESREENT  FIEEBIIIRRER T
e At the end of the test, place the Answer Sheet and Question paper in the envelope provided.

Our Assistants will collect the envelope from you.

FEHREERE - 56 el G AR Z E148h - BIER B IR WG ET4R -

Have fun and Good Luck! © ﬁ?ﬁ??ﬁ $ﬂfﬁ?ﬁ?£
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Materials and equipment: & il Bl 25

For Task I: Anatomy of molluscs

F—ES - R

Materials and equipment E kil Bl s

Quantity B Unit B fir

Mollusc 1 (in vial) #EEENY) 1 (FE/INEA) 1 specimen {24
Mollusc 2 (in vial) #ESENY) 2 FE/INEI) 1 specimen A
stereomicroscope fiEHIEE NS 1 set JiE
scissors 51 7] 1 pair 3¢
forceps ##& T 3 pairs 3¢
plastic tray ¥AfZ#Hx 2 piece {f
water (in beaker) 7K(FAEEFRA) 1000 mL
paper towels %11 4 sheet 5

For Task II: Rank-abundance plots, ABC curves and community structure

EER ¢ - SRENERE 0 ABC HiSREIREEGERE
Materials EEgHE} Quantity B& Unit E8fir
Community 1 Ef% 1 1 bag £%
Community 2 % 2 1 bag £%
Table A A 1 sheet ;&
Table B % B 1 sheet 5&
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Task | (20 points)

Anatomy of molluscs ¥REEENfES

VN

Introduction EiE

Members of the class Bivalvia are successful molluscs with a long evolutionary history. They
possess hinged left and right shell valves that enclose a headless animal within.
FERETRE(ES - i H (Bivalvia) B2 R DIHTEREGEIY) - A5 /575 R Y 5 R e (RS Eh RS -
Vials labelled 1 and 2 contain two species of marine bivalves that are common in tropical Asia but
live in different habitats. The specimens were partly boiled and preserved in 70% ethanol.
158K 2 5/ Nl EEA RS AESER H - B9 HE I e R o (HATER A FE - AR
KHEEHERE - WIRFAE T0%HEFE T -
Follow the instructions below to open the animals up for detailed examination under the
stereomicroscope.
FRIE LA N FE R EIBAARAS - MAE AR MR -
® | ocate the anterior (if present) and posterior adductor muscles that join the left and right
valves of the animal.
FHATERA) B AL AR - RUEREAE RS aElL -
® Use the pair of scissors to cut the adductor muscles so that the valves can be separated to

expose the internal parts of the animal.
FBT TS EEARR AT T Bl H AR DL 2 R A B
® Observe the specimens under water in trays provided.

AT T > A ERY/KETE

Answer the following questions in the Answer Sheet:

[EE MY > WHERSEEES
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HEFES EEE THIMRE

Q1.1 (2 points x 2 =4 points) In which habitat (a — d) would you expect to find species 1 and 2

respectively?

a. attached to rocks or other hard surfaces
b. boring into coral

c. buried in sand or mud

d. lying unattached on a sandy substratum

(59 x2=44)) BI% 155K 2 SRiiE E SRS - HEHE T BIRER (a - d) fAffEi?

a. [fffeE aeH A ER BRI
b. {EHIHH AL

c. ERDPEIELF

d. FE/DEAY T A R D
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Q1.2 (2 points x 2 =4 points) How many pairs of ctenidia (gills) are there in species 1 and 2

respectively? Answer using numerals.

(24> x 2 = 443) 1988 & 2 58 H & AR AR (EY)? sHEE -

Q1.3__ (2 points x 2 = 4 points)How many pairs of labial palps are there in species 1 and 2

respectively? Answer using numerals.

(2 x2 =475 158H K 2 3R S HREESRE? 5 HEET -

Q1.4 (2 points x 2 =4 points) Locate the anus near the posterior end of the animal in each

species. The anus empties its contents into the path of the exhalant water flow. Starting
with the anus, trace the path of the intestine forwards towards the stomach. Indicate the
position of the intestine in relation to the heart (a — €) in the two species respectively.

a. intestine passes dorsally over the heart

b. intestine passes under (ventral to) the heart

c. intestine passes through the heart

d. intestine passes to the right of the heart

e. intestine passes to the left of the heart

(2 52x 2 = 4 53) $HSETEYIEGIRIRAIALFT - ALFIAEY R KER KR E - AL EE]

FEHEETE - 1R 2 S EIEELL A BRI - D RB TY@ - ) ?
a  BEORSEBE

b.  BiE L T 5 (IR )

N

2

AN

o O
¥ ¥
B
B OB M
T
|
B
[

AT
|
G
i
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Q1.5 (0.4 points x5 =2 points) The following is a list (a-e) of anatomical features in

molluscs. Indicate with a tick (v') if the feature may be present in bivalves and with a cross
(%) if it is always absent.

a. crystalline style

b. eye

c. foot

d. penis
e. radula

(0.4 73 x5 =245 3 (a-e) BURHHGEIVIHIIESIR > AR AT A(V )T R e+

T > FTX () FREARIELE -
a. fuff
b. iR

c. B

l

d.

S
I

o
B
I
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Task Il (80 points) 5 —#&43(80 47)

Rank-abundance plots, ABC curves and community structure

firFF- B S FERE  ABC Bh4RELRFELHE

Introduction Fie

Changes in community structure may be visualized using a variety of graphs. A rank-abundance
plot or “Whittaker plot” is used by ecologists to display relative species abundance, a component of
biodiversity. In this type of graph, the rank of each species is plotted along the X axis. The most
abundant species is ranked 1, the second most abundant species is ranked 2, and so forth. The
abundance of each species is plotted on the log scale of the Y axis. The shape of the curve can
provide an indication of dominance or evenness.

BERSEBICE B TR R FERY a2 30 - (i Fr- SR H BRI 2 “Whittaker &R (5B REER S FIZR
TONVIENE R BN RIS E - fEIUEE T SYERBE RN X B L o R
KB Ry 1 B ZEHP R 2 > DAIEHE - SEiE 2 SR LIS B RS Z RGN Y @i L - It
HESRETEAR AT R BB B A -

The Abundance-Biomass Comparison (ABC) method was proposed by Warwick (1986) as a
technique for monitoring disturbance on benthic invertebrate communities. ABC curves have a
theoretical background in classical theory of r- and K-selection. The relative positions of the
abundance curve and biomass curve serves to indicate the level of disturbance in the community

(see graph below).

SR ELEUE(ABC) (% Warwick (1986)f2 i /7% » I AR A E A HEBh IR E 7% P <2 /Y1
8 - ABC fhi&rAVEm AN (A IRIS HATHY r-F k-85 - SR A V)R dh e & IRy B E 7T H

REREEE T2 HEEE (25 T E) -
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Biomass

Abundance'._.--"""-

Cumulative %

Biomass

Abundance

Abundance .-

Biomass
Undisturbed Moderately Heavily
disturbed disturbed

#2HH © Cumulative % Z:Et %

Species rank (log scale)

Species rank(log scale) ¥ F (HERE)

Abundance &
Biomass 44¥=

Undisturbed 52+

Moderately disturbed /& &

Heavily disturbed &1
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Q2.1 (16 points x 2 = 32 points) In an environmental impact assessment (EIA) study on the

impact of salmon cage farming on benthic communities, samples were collected from the

various stations along two transects, Al to A3, and B1 to B7 (see figure below).

(16 7 x 2 = 32 73) fE— ¥R BTG T (BEIA) ST BT S BB G R B AR VIR R s B T

gt > BRI 2 (RS B ERNEEUS - EHEAL EIA3 - KB1 EIB7(2%5 TH) -

|:|, location of floating salmon cages; <— , indicates direction of current flow along the coast.

ke ERGHIIIE BRI EN T H

You are a summer intern at the marine laboratory in which this EIA study is conducted. Your
responsibilities include the processing of benthic samples. You are given two bags
containing Community 1 and 2 and your job is to process the samples and collate
information similar to that carried out by a senior research assistant for Community 3 and 4

(see Table A, page 11 for Summary of the information). Each community may contain any of

Page 10 of 17



IBO2012
SINGAPORE

ANIMAL ANATOMY & ECOLOGY PRACTICAL TEST 4

the 17 species (A — Q) listed in Table B (page 12); the respective mean fresh biomass per

individual of each species is also provided in Table B.

frE2 BIREE ERHEEIAVIURRE SR = T HIZINEE A - R TIFEEER
BAYIEAR » (R ECE] 2 LA HIRE RS 1 KEEE 2 - RV T2 LR E T e B
HEEE 3 RBES AHVTR > REE IS AR R EEER(2EEF 16 HR A WEHEE) > §—
{ERE% A TREE 25 17 H3R B FrdIRY 17 fE(A — Q) F{Efe—fE » £3% B f/MEiEEEY)iE
HEREH YR -
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The abundance of each species in Community 1 and 2 is indicated with different-sized chips

(see photograph below); e.g., there are 61 individuals of species A shown here:

FEREE 1 R 2 gl SIS LA R/ NIRRT N B R ) - Gl - PfE A E1EE 61
(e A -

1 individual 10 individuals 50 individuals

1 {8 {fEAs 10 el A 50 [l A

e Determine the abundance of each species in Community 1 and record your data in

Table 1 in the Answer Sheet.

STERS 1 NRYRENEE - FEREABEETR 1A

o Fillin the rest of the required information (to 2 decimal places) in the table. Please note
that Ig in the table and figure represents logi, and in the calculator, this is represented

by the log button.
RFEAFTEREVE R (/NGB RIL) TMEARA - FEsC B TIgi IR Rlog o fEa T EHEHA]
Lllog# & -

¢ Repeat the entire procedure for Community 2.

DU G A AGTERR, 2 - HEFREANEEBTR 2N °

Q2.2 (3 points x4 =12 points) Using your data in Tables 1 and 2, as well as the data provided

in Tables 3 and 4, plot the rank-abundance curves for Community 1 to 4 on Graphs 1to 4

provided in the Answer Sheet.

(3 5) x 4 =12 53) FIfRFE 1 715k 2 ATV ERILURER 3 HI%k 4 FrieftavEt) - LR 1 514

iz Fr- B SR AEB B Frie (HhAYIE 1 208 4 F -
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Answer the following questions in the Answer Sheet. Indicate correct answer(s) with a tick

(v) and incorrect answer(s) with a cross (x).
TEEES EEE TYIME » EEWETTA() » EHERTT ().

Q2.2.1 (1 pointx5=05points) Low evenness is:

(17> x5=59) LR

a. indicated by a steep slope in the rank-abundance curve.
IR SRR ERAYRERIRR
b. shown in Community 1.
BURERE 1
c. shown in Community 2.
HURERS 2
d. shown in Community 3.
HUREEE 3
e. shown in Community 4.

BURIEEE 4
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Q2.2.2 (2.5 points x4 =10 points) Indicate the correct ABC curves (A — H) that

correspond to Community 1 to 4.

(2.5 7) x4 =10 97) FEHEESE | £ 4 HEEZ IEFEABCHIZR(A — H)

A

Cumulative %

04

60| 60

40 40

20 20

0 0l ‘ ‘
1 10 15 1 10 15

Species rank (log scale)
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Q2.2.3 (1.5 points x 4 = 6 points) Rank Community 1 to 4 in decreasing levels of
disturbance.
(1.5 5) x 4 = 6 53) K% | & 4 RIS TEEEHRE /N
Q2.2.4 (1 pointx 10 =10 points) A careless summer intern, mixed up the labels for the
sampling stations (A1 — A3; B1 — B7) when the samples were transferred from
leaking containers to new bottles. From which stations could the benthic samples
containing Community 1 to 4 likely to be collected?
(17> x10=107}) —fflOHyBMREE L - REEACKE SHRUEAL — A3, B1 - B7)H
ERMN A S BN - WSS TAEE - SRIERE 1 2 4 BA FRE R B nhU &
28 ?
Q2.2.5 (2.5 points) Which of the 17 species (A — Q) is likely to be a bivalve?
(2.5 points)f¥A — QHY 17 fEPjtE - Uil n] Ae @ S B 2
Q2.2.6 (2.5 points) Which of thel7 species (A — Q) has the potential to be a bioindicator of

organic enrichment?
(2.5 points) fEIE 17 YR T(A - Q), Wi—HEAVE IR AIEEAY) - e ]
FAART LB oA MR TR 2
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Table A
Community 3 Community 4
Species | Abundance | Rank Logio (19) Cumulative | Cumulative _ Logio (I9) Cumulative | Cumulative

5 Wi Heps | Abundance Abur:)(/;ance Bior:?ass Species | Abundance | Rank | apundance Abur:é)ance Bior(:)ass
D 200 1 2.30 14.31 28.30 J 320 1 2.51 60.49 7.83
C 180 2 2.26 27.18 41.03 G 78 2 1.89 75.24 38.37
L 175 3 2.24 39.70 50.76 B 50 3 1.70 84.69 60.39
N 150 4 2.18 50.43 58.34 A 32 4 151 90.74 71.35
P 120 5 2.08 59.01 68.65 F 25 5 1.40 95.46 85.42
B 112 6 2.05 67.02 73.74 I 10 6 1.00 97.35 91.53
M 98 7 1.99 74.03 81.17 N 5 7 0.70 98.30 93.98
Q 80 8 1.90 79.76 86.02 H 4 8 0.60 99.05 96.62
(0] 75 9 1.88 85.12 88.29 E 3 9 0.48 99.62 98.53
E 62 10 1.79 89.56 92.36 M 2 10 0.30 100.00 100.00
F 35 11 1.54 92.06 94.40

H 30 12 1.48 94.21 96.45

A 28 13 1.45 96.21 97.44

G 25 14 1.40 98.00 98.45

J 15 15 1.18 99.07 98.48

I 8 16 0.90 99.64 98.99

K 5 17 0.70 100.00 100.00

Total 1398 Total 529
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% A 3%HH : Cumulative % Abundance Z:1# % ; Cumulative % Biomass  ZET4ME%

Table B. Fresh biomass per individual for species A to Q.

Vit A £ Q Z{ERH Y E

Species Mean resh biomass (g)
T P& (9)
A 0.70
B 0.90
C 1.40
D 2.80
E 1.30
F 1.15
G 0.80
H 1.35

| 1.25
J 0.05
K 4.00
L 1.10
M 1.50
N 1.00
O 0.60
P 1.70
Q 1.20

END OF PAPER
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