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Dear Participants fHE S EE

1.

10.

In this test, you have been given the following three tasks:

RERBPAE=EES

Part A. Acute Response of Fish Larvae to Changes in Salinity (19 points)
ARG (4 ) BT R S Y S MR S T
Part B. Calaulation of LCs,(19.5 points)
FEBEREETE
Part C. Classification of Prawns (62 points)
SR
Use the Answer Sheet, which is provided separately, to answer all the questions.
HEEFNEES L

The answers written in the Question Paper will NOT beevaluated.your answers legibly in ink.

G FIVEEN GH%ET 2

Write your answers legibly in ink.

RARTFEERES

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.

RETERATAY I BRI LB F

Stop answering and put down your pen immediately when the bell rings.

PRSI R 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.

F® o el eRBERERAGE D - FEEHEYLE

Note: You are provided with a magnifier glass with lamp, and a desk lamp. Make sure both
lamps are working prior to the test.

ERE  HNCHER R SR SR S R S IR

You may work on these tasks in any order. Each task is independent of each other.

BH A B~ C=ZEanEr - BT REEERT
You may use your question paper as note to do math work.

aEREE LETHE
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Materials and Equipment

Materials
Prawns in tray 5 jACfE fif 51 % o
Equipment

Dissecting kit fi# %] FH B
Magnifier glass with lamp B AV 82
Desk lamp =&

Pencil $5%

Tissue paper {424
Tablecloth A4

Gloves +&

Mask (12

Ruler B K

Calculator = Eif#
Sharpener HI|Z 7]
Label £ 54K

Quantity
6

Quantity

I = T N R S S e N N

Unit
specimens
Unit

set
set
set
piece
box
piece
piece
sheet
piece
piece

piece
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Part A
Acute Response of Fish Larvae to Rapid Changes in Salinity (12 points

HAEEERIIBERATEENSMERIE

Introduction

In Indonesia, the salt concentration in brackish areas is strongly affected by the season. While heavy rain
at headwaters and watersheds lower salt concentration during the rainy season, the lower water
volumes during the dry season increase salt concentration.

TEENJE Pk, - /KAVEDRE S LR - RN » BRIV KR & RS TR
Z0F o KRR - BREE BT -

Fish larvae are highly sensitive to changes in salinity of their environment, to which they can respond by
osmoregulation if salinity remains within their tolerance level. When fish encounter salinity levels
outside the tolerance level (either lower or higher), osmoregulation mechanisms fail and salt becomes
toxic for these fish. The goal of this experiment is to assess how larvae of milkfish (Chanos chanos
Lacepede) respond to rapid changes in salinity.

oy SR Y B IR UL - AR AT RS2 YA R o TR S A TR E - AR (= BB (K
ELT@QE’\J%EIH# A HN2 AR RItH RSB gELESS - K%ﬁ%ﬁﬁﬁﬂ@%giﬂﬂﬁﬁ
H gl (B R R T A B R B A Y S
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Experimental procedure & 55 B

To determine the mortality of fish larvae as a result of rapid change in salinity, 10 fish larvae were each
transferred from 0.4 M solution to different concentrations of salt and the number of fish that died in 5
minutes were recorded. The table below shows the results of three replicates of the experiment.

Fo I E B B ZUC B ATIS R AN A RISE T - 10 RN 0.4 M AR B2 R FEDRE FIETE 5
TTENFESECHIEE - FREURZ(HEENERER -

Number of dead fish larvae Position of dead fish larvae in the

Salinity W FET tubes SEC A e E T 2L E
lics Replicate 1  Replicate 2 Replicate 3 | Surface Middle Bottom

Hif 1 B 2 B 3 EJE ] JEEH
2M 9 10 8 26 1 0
1.6 M 7 6 9 18 3 1
1.2M 5 5 6 12 4 0
0.8 M 2 3 2 1 5 1
04 M 1 2 0 0 2 1
0M 4 3 3 0 1 9

Data Analysis

Question 1.1 Draw a line graph showing the average mortality rate across replicates (label “M”) as a
function of salinity (label “S”) in the Answer Sheet (6 points).

FEE R EFITaE - &0 & BRI (S) & BE P HEEERM) SRR 4(6 77

Question 1.2 Mark on the graph the concentration that caused mortality of 50% of the fish larvae (2
points).

T 2% B _E RN Y & il S0%KY 4 f S T RS A (2 47)
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Question 1.3 What is the most probable cause of death for the majority of fish that died in this
experiment? (2 points)
NHIE AR B PSR AR AR R R ? (2 77)
A. Compared to the solutions, the fish are hypertonic and thus suffer from water entering their tissues.
B TRAE EER S G Ry =58 - IRIE /KO A ZH &
B. High concentrations of salt increase the viscosity of water, and hence increase the energy demand
of the fish for movement and respiration.
= T KAVRLE - R ARSI SR MR = YRR &
C. High concentrations of salt reduce the oxygen available to the fish.
= R E AR AR
D. The fish suffer from anoxia due to damages in the gill tissues, caused by the high difference in water
potential between their bodies and the environment.

AR RS K RARR » (E fUle AT Z BB AR

Question 1.4 In this experiment, what is the most probable cause for the dead fish to float in the water
with high salt concentration? (2 points)

RES > THME SRR T AP KE IR EZEERE 2 (2 77)
A. Their body weight is reduced because water diffuses from their tissues.

R Ry 7K oy FRAHGSRAE S MR - (F gAY AR B[

B. Their body density is reduced because the tissue fluids are more dilute than the surrounding salt
solution.

PR RS H AR L o A R M - (iR Y B B R
C. Gas accumulates inside their bodies as a result of decomposition.
PR Ry 7 eV P 2E A2 B SR s SRR AT SR G Y D

D. They lose control over their swim bladders.

R Rk R E AR ThRE
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Part B:
Calculation of LCsq (19.5 points) 3 B3t s+

Introduction

Indonesian aquaculture in brackish areas benefits from the natural inflow of fresh water from nearby
rivers. Recently, these cultures have come under threat from various chemicals such as insecticides
washed into the rivers. A common method to assess the toxicity of such substances is to determine the
concentration at which 50% of the tested animals die. The corresponding concentration is named “lethal
concentration 50%” or LCsy.

TEENE Flp K EIRVBIEZE > BN KB AR A - (HEEE T AR A&k %
ar R AT R A2 B » oA i S B MR S I T A S P B BB SE CHYRE
DR B - BRI B LCso.

+

\[
Tt

T“IH

The table below shows the results of such an experiment to assess thety of a common insecticide for
fish larva. Determine the LCs, of this insecticide for the fish larvae.

NREURF - aRE AN ERGR - SRR BOLRE

Concentration [uM] Tested Animals Number of Dead Animals
No i AT SET B
1 10.2 50 44
2 7.7 50 42
3 6.5 50 35
4 51 46 24
5 4.4 50 22
6 3.8 50 16
7 3.2 50 11
8 2.6 50 6
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Probit Analysis {7 2 {5 43 #7

A powerful way to estimate LCso from such data is Probit (Probability Unit) analysis based on linear
regression. The basic idea is to model relationship between the log,q concentration of the insecticide (x)
and the probit conversion value of mortality rate (y) as a linear function of the form y = a + bx. To ensure
the relationship is approximately linear, the mortality rates are first transformed into probits, defined as
the position of the value in the cumulative distribution of a standard normal. You can conduct this
transformation on Finney’s table (Finney, 1952) (Table 1). As an example on how to use this table
consider a mortality rate of 17%, for which the corresponding probits of -0.95 is indicated in row “10”
and column “7”.The probit of a mortality rate of 50% is 0.00.

fliat LCso HYARUT AR AR MBI F (R 22 (E (SRR AL 1A - BB SRRt

L P (T (x) B BT R R 2 A (E (Y)E v = o + bx ERISRIEREMG - B T BRI AEITA E

& UBEULRE M RAEE - B LR EREBENE - ER R eR
H#E7T (Finney, 1952) (% 1) - NEERIHAAEHIRL T > SRR 17% U ER R R “107H—41
HER B Ry 7 B HARZE{E Fy -0.95: i F BB (LCso) YR 22 (B 5 0.00.

Table 1.
% 0 1 2 3 4 5 6 7 8 9
0 -2.33 -2.05 -1.88 -1.75 -1.64 -1.55 -1.48 -1.41 -1.34

10 -1.28 -1.23 -1.18 -1.13 -1.08 -1.04 -0.99 -0.95 -0.92 -0.88
20 -0.84 -0.81 -0.77 -0.74 -0.71 -0.67 -0.64 -0.61 -0.58 -0.55
30 -0.52 -0.5 -0.47 -0.45 -0.41 -0.39 -0.36 -0.33 -0.31 -0.28
40 -0.25 -0.23 -0.2 -0.18 -0.15 -0.13 -0.1 -0.08 -0.05 -0.03
50 0.00 0.03 0.05 0.08 0.1 0.13 0.15 0.18 0.2 0.23
60 0.25 0.28 0.31 0.33 0.36 0.39 0.41 0.44 0.47 0.5

70 0.52 0.55 0.58 0.61 0.64 0.67 0.71 0.74 0.77 0.81
80 0.84 0.88 0.92 0.95 0.99 1.04 1.08 1.13 1.18 1.23
90 1.28 1.34 1.41 1.48 1.55 1.64 1.75 1.88 2.05 2.33

Question 2.1 For data points 2, 4 and 7, transform the concentrations with log,q, calculate the mortality
rates and transform them to probits. Report your results in the table in the Answer Sheet (4.5 points).
RIE2, 4 1 7R P AVEHR B, K logioR S B 2SR » BUERHBURAREN TR - et HE 4
REMAEEEGRIBIYEE T -

Note: Use a precision of two digits after the decimal point for all calculations in this task. Except for
calculation of mortality rate where no decimal required for calculation result.

R AR B/ NECRTR AL - (BT REGERE AR H/ NS -
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Slope b and intercept a of a linear equation can be estimated from the n data points using the least
squares approach as:

&M R R bR e > A R AR TR F R R

Question 2.2 Calculate x7 and xiy; for data points 2, 4 and 7 and report your results in the table in the
Answer Sheet (3 points).

SHE2, 4 R 7HRAL BB EORIAIX and xy; » WEERBNE RS 1 BRESERN » H M BEERE
& 2 /NBORE R W i

Question 2.3 Calculate all required sums (4 points).

ST T AT R A A{E S (E SR 1 B 2 /NBORG 1R W 1L (497)

Question 2.4 Use the equations provided above to estimate both slope and intercept (4 points).

H P Ry TR G T R S R (E R e i 2= /N BORE 18 W i (497)

Question 2.5 Use your estimates of the slope and intercept to estimate the LCso concentration of this
insecticide for the fish larvae. Report your result in uM (4 points)

FIFRETE T E R RRR M EEEUE - (e i S 4 A n R 2R B R B /N BB WAL >
DInM B EEATL - (457)
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Part C (62 points)
Classification of Prawns
R pAR
Introduction f§7}

Indonesia is one of the main producers of prawns with many small to large scale aquacultures along the
long coastline. Due to differences in environmental conditions along the coast, different prawn species
are cultured in various locations. The goal of this task is to identify specimens of Indonesia’s famous
prawn species and to study their phylogenetic relationships based on morphological characters. You
may use the magnifying glass, dissecting kit, forceps and the needle provided.

EVEALERERE « AfFS A/ NF—IEIERES - FSEERRE  EFABRg AT
[FIEERE > - ARET R % B 2 B A A RIS AR O (T
SREIZE - HSRBRPEAEIROAS « ST - ST RS -

Note: Damage to the specimens will not lead to point subtraction. There is possibility there are two
specimens actually belong to one species.

EE  BEIRAUAGHERY Y o B e g NI ERE YR Ry E S

Identification of Prawn Specimens 1558 #Y # &

Question 3.1 Identify all prawn specimens using the following identification key. Consult the figure
below to identify the required morphological features (15 points).

[PIRE 3.1 © fRIZLL M HURR R R A T 7388 > 275 N EFTERHERRRE0ETT -
(1553)
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Identification Key for Prawns

R

Note: A dash “-“ in b indicates the absence of the pattern described in a.

AR bEER =7 RO EA a AR

Second pereiopod bigger and longer than the other
pereiopods

FoF R NHRREMS

Antennal scale anterior margin strongly produced forward at
or near mid-line

filey 75 R T A B AT T SR T T B 28 Y

Thoracic sternite 4 with distinct median suture
SEVURRE | AR 4 (FRE)

Rostrum with ventral teeth
5% H PR AE

Telson with fixed subapical spines
JRE 675 HH ERL ] 7 Y AT 2R i

Telson with 1 pair of fixed subapical spines

FE B ER 1 ¥ ] e B AT I R

Telson with 3 pairs of fixed subapical spines

FEENHER 3 ¥ ] E B AT I R

Maxilliped 3 and pereiopod 2 with spine on inside of basis

o = SR e B T T AL A (A L R R

(2)

(4)

Macrobrachium rosenbergii

R K

(3)

Macrobrachium australiense
LIRSS PN 5

Macrobrachium koomboolomba

JRELARHAT fRr B 2 R T i
(12)

(5)

(6)

(9)
(7)

(11)

Metapenaeopsis barbata
ELBERER
(8)
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Carapace with longitudinal suture (seam)

wHHEGEERE (8

Pereiopod 5 with exopod

FIE e RN

Rostrum as long as peduncle of antennule and antennal scale
G B/ NI A ~ il A B =

Rostrum shorter than peduncle of antennule and antennal
scale

IR /N il A B fl 7 A
Rostrum with 4-6 dorsal teeth
A 4-6 (i Er g

Rostrum with 10-13 dorsal teeth
A 10-13 {75t

The height of the gastro-orbital carina is at least half of the
height of the carapace at the same location

5 —HRIEEER=EZ VA 12 5HEE

Rostrum with 6-7 dorsal teeth and 3 ventral teeth
B 6-7 {lE 7y eaEd 3 & AE i
Rostrum with 8-9 dorsal teeth and 2 ventral teeth

%A 8-9 (gl 2 (HRE e

(10)

Penaeopsis eduardoi

B RIEEE R

Trachypenaeus curvirostris

J& T8

Metapenaeus monoceros
VDUE

Parapenaeus australiensis
UM BEE R

Parapenaeus sextuberculatus

YIS ot

Funchalia villosa
BN

Funchalia woodwardi

S ER RIS
(13)

Penaeus merguiensis
o5 i

Penaeus monodon
FE

Litopenaeus vannamei

Sk
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Compiling Character and Similarity Matrices 4524320 A (DL & 4EFHH

In this task, you reconstruct the phylogenetic relationships among the six prawn specimens from
morphological characters. You will first need to compile a character matrix, which is a list of the
presence or absence of the morphological characters, listed below, for each specimen. Use the figure
provided under Question 3.1 to identify the required morphological characters.

TEAA TR A2 B ZOR ST SRR SR A TR G R RV EE 2 - MR Ry /NTEIRMH (SpA ~SpF) YT
R MBI A RETREUEMGRE - M- 3.1 RTNEETPEEEEE - ER

EREE -
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Number Description

1 Second pereiopod bigger and longer than the other pereiopods
B bR RARNEAMD E
2 Distinct median tubercle on ocular peduncle
HRAW Ay R4S
3 Upper antennular flagellum subequal to lower one, attached to apex of third antennular
segment
BRI T RS R o WS = e
4 Antennal scale anterior margin strongly produced forward at or near mid-line
il P i T 4 AT SE AT R 4R R A BH R ZE HY
5 The height of the gastro-orbital carina is at least half of the height of the carapace at the same
location
g5 RIEFEFRSEE VB 12 5HE5E
6 Rostrum with ventral teeth
575 2 (E AR
7 Blade of rostrum high, broadly triangular in shape
BV EGFEIERL - PRI =A
8 Telson with one pair of fixed subapical spines
JRE 673 EH FRL ] 7 Y AT 2R i 1)
9 Adrostral carina and groove extending as far as, or slightly ahead of epigastric tooth
A FE B LA A R B B AL A (Y b R B R
10 In adult males, dactyle of third maxilliped half (0.5 to 0.6 times) as long as propodus
R - S =SH e HhR S Ry EEIY 1/2 (490.5-0.6 f&%)
11 Pereiopod 5 without exopod and telson without fixed subapical spines
BRI - T H TSRV & E AT 2R
12 Body white yellowish, yellow reddish with black or green spots
lREEAm - wmELE - WEA R OB ODEERL
13 Rostrum with 6-9 dorsal teeth and 2-3 ventral teeth
57 6-9 il & e Bl 2-3 (&g i
14 The movable finger of the chela has very short and fine spinules
SHE b A B LS oA R A A
15 Fifth pereiopod without an exopod
BT R D AN
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Question 3.2 Compile the character matrix in the Answer Sheet. Use “1” for presence and “—* for

absence (22.5 points).
M 3.2 - fEB %G B EUERE - "1 BREAZIENE > -7 AN EAZERN
e - (22.573)
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Reconstructing phylogenetic relationships using UPGMA FI|F] UPGMA [E TR & R4 E 2

UPGMA (Unweighted Pair Group Method with Arithmetic Mean) is considered the simplest method for
reconstructing phylogenetic trees with assumption the data provide has constant rate of evolution. In
this method, the pair of clusters with the shortest distance is combined into a higher-order cluster at
each iteration. To illustrate this concept, consider the number of character differences between the
Taxa A, B, Cand D.

UPGMA  (FENIFRESH V7% ) MR SHVRE Gl 2L - A StHyBiR i LR A [y
Aife o fEEfEat TR o EAE R R A Y R R — (s P RS - DUT
GerEt TR o Rait U5 (E - A, B, C B D BB EAVRIEE r] P40 MR VB RO -

A
A 0 B
B 6 0 C
C 7 8 0 D
D 8 9 4 0

Iteration 1: The pair of clusters with the smallest distance is the pair C and D, which is thus combined
into a higher-order cluster (C,D). The relative age of the newly formed cluster is computed as half the
distance between the two original clusters. In this case, the relative age of the cluster is 2.

St 1 Y C B D FESRRERIAYEE R - R —(E = Py - HAE S e T
1/2 C-D [FansEEERoT » (AL - C-D AYAHETFE AR 2 -

Next, a new matrix of all distances is generated by computing the distance between clusters as the
average distance between all taxa from one cluster to all taxa of the other cluster. The distance between
Cluster A and Cluster (C,D), for instance, is computed as the average between d(A,C) and d(A,D), where
d(x,y) is a notation to indicate the distance between Clusters x and y.

Tﬁ% > (e[ B R R Bk o s 25 (e = P S B B (SR B T RE R - A0 NRAR - A BE
B C-D BHHVBHEE(E 9L R Ry A-C 81 A-D HYSPH(H » s35ILL d(AC) B d(AD) R » Z1% »
d(x,v) (ERTDAPE By x BEER y BEAVEERE -

A
A 0 B
B 6 0 (¢,D)
(cp)| 75 8.5 0 |
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Iteration 2: The pair of clusters with the smallest distance is now the pair of A and B, which is thus
combined into a higher-level cluster (A,B) with a relative age of 3.

stHH 2 1 R o SRR S PR A-B A T 0 HLA-BHYREREES 3 -

Again, a new matrix is constructed by calculating all distances as indicated above. The distance
d((A,B),(C,D)) is defined as the average between d(A,C), d(A,D), d(B,C) and d(B,D).

#E—2 o Sy — (A EEREAE I BT N AT o d((A,B),(C,D)) HYEERE Ry d(A,C), d(A,D),
d(B,C) £ d(B,D) PUIHAYFH(H -

(A,B)
B [0 ] (cp)
(cp) [ __8 0|

Iteration 3: In the last iteration, the two remaining taxa are combined into the new cluster ((A,B),(C,D))
and the relative age of this cluster is 4.

St 3 ¢ AERARAVER AT > — (BRI ((A,B),(C,D)) » HAHESFER F 4 -
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Question 3.3 Calculate the distance matrix based on the character matrix provide at Table 2. The
distance between two specimens is defined as the number of characters at which the two specimens
show different character states (one present and the other absent) (7.5 points).

B 3.3 © MR 2 eV R EoEEa T S EEREAEE - BRI PR E 22 Ry M A A [y
#BeER (—HEAMS— T AEZFED 18 H (7.55)

Table 2.

Character I Il i A Y Vi
1 - - - 1 - -
2 - - - - 1 -
3 - - - 1 - -
4 - - 1 - - 1
5 - - - 1 - -
6 1 - 1 - 1 1
7 1 - 1 - 1 1
8 1 - 1 - - 1
9 - 1 - - - -
10 - - 1 - - 1
11 - 1 - - - -
12 1 - - - 1 -
13 - - - 1 - -
14 - - - 1 - -
15 - 1 - - 1 -
16 1 1 1 - 1 1
17 - 1 1 1 - 1
18 1 - 1 1 1 1
19 - 1 - - - -
20 1 - - - 1 -
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Question 3.4 Resolve the phylogenetic relationships of all six specimens (I-VI), showed at table 2,
iteratively using the UPGMA method and based on the distance matrix you already create based on data
of table 2 (Q.3.3). Make sure to report the names of the clusters using the specimen codes | through VI
(12 points).

[E78 3.4 © FEEZEGHIER 2 1 ] UPGMA R BT 58 B FEBERE PRS0 S /S (EEAS (1-v1)
HEITRGRIREE - LB YRSE | - VI TS - (1253)

Question 3.5 Draw a phylogenetic tree (dendrogram) based on the UPGMA results. Indicate the
relative length of each branch by writing the correct number next to it (5 points).

[f7E 3.5 © ] UPGMA &R EBHHR G (RhikIE) -~ DIAHEHRE EHE(E 57 > AR
IERER Y - (557)
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Task (98.5 points)
Acute Response of Fish Larvae to Rapid Change in Salinity, Calculation

of LCs, and Classification of Prawns

SANBENSMERE - FECLRENEIERIEN T

Part A. Acute Response of Fish Larvae to Rapid Changes in Salinity (19 points)

&y f ) R S

Q l.1and Q.1.2 (6 + 3 points)
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Q 1.3. (2 points)

Mark the appropriate answer with a tick “v™”

A

B

C

D

Q 1.4. (2 points)

Mark the appropriate answer with a tick “v™”

A

B

C

D

FEIEREN B Kt )

GEHIRUAESE S £ KA
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Part B. Calculation of LCsq (19.5 points) &3 R EH &
Q 2.1 (4.5 points; @0.5) and Q2.2 (3 points; @0.5)

No Concentration . Mortality Rate Oo:_o.M%%mao: .
. Test Animals Death I Probit (y) ,
R B St o I 2 ’ Y
(UM) (%) x)
1 10.2 50 44 88 1.01 1.18 1.02 1.19
2 7.7 50 42
3 6.5 50 35 70 0.81 0.52 0.66 0.42
4 5.1 46 24
5 4.4 50 22 44 0.64 -0.15 0.41 -0.1
6 3.8 50 16 32 0.58 -0.47 0.34 -0.27
7 3.2 50 11
8 2.6 50 6 12 0.41 -1.18 0.17 -0.48
Q 2.3 (4 points; @1) X Ty T X Xy
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Q 2.4 (4 points)

Q2.5 (4 points)

LCso Concentration [pM]
FEBIERE
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SYSTEMATICS

Part C. Classification of Prawns (62 points) 15 [£] /)%

Q 3.1. (15 points @ 2.5 points)

Mark the appropriate answers with a tick “v” 7€ IETfE 2 2 B2 4T 2

Species SpA SpB SpC SpD SpE SpF
B

Funchalia villosa

RETHRIFHE

Funchalia woodwardi

S5 R SFE

Litopenaeus vannamei

SEi

Macrobrachium australiense

BN SRR

Macrobrachium koomboolomba

JEEARHE i RS R B M

Macrobrachium rosenbergii

R RS RIR

Metapenaeopsis barbata

KLPER IR

Metapenaeus monoceros
Dl

Parapenaeus australiensis

BN BT

Parapenaeus sextuberculatus

INRIZE AR

Penaeopsis eduardoi

BT S

Penaeus merguiensis
& H R

Penaeus monodon
I

Trachypenaeus curvirostris

JE TR
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SYSTEMATICS

3.2 (22.5 points @0.25)

Mark presences with “1” and absences with “—

"1 FoREARIAREL

“

=" BRAE AR -

Character

i P

SpA

SpB

SpC

SpD

SpE

SpF

©O| O Nl o g | W| N|

[EEN
o

[EEN
[N

[EEN
N

[EEN
w

[EEN
N

[EEN
a1

[EEN
»

[EEN
~

[EEN
(o]

[EEN
©

N
o
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Q 3.3 (7.5 points @ 0.5 point)

Specimen

BA

0.00

Vi

Q 3.4 (12 points)

Iteration 1 (1 + 1 + 2.5 = 4.5 points)

fE ) 1

0.00

0.00

0.00

0.00

0.00

Age of newly
formed cluster

P B B R 4R
i
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Iteration 2 (1 + 1 + 1.5 = 3.5 points)

Age of newly
formed cluster

0.00 T R By AR
i

0.00

0.00

0.00

Iteration 3 (1 + 1+ 0.75 = 2.75 points)

Age of newly
formed cluster

0.00 T R B4R
i

0.00

0.00

Iteration 4 (1.25 points)

Age of newly

0.00 formed cluster

0.00

Page 9 of 10



IBO 2014 PRACTICAL TEST 3
BALI, INDONESIA ANIMAL ANATOMY, PHYSIOLOGY, AND
SYSTEMATICS

Q 3.5 (5 points)
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