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Dear participants,
HEMNEE
This test consists of three tasks:

A AE 3 U

Task 1: Quantifying aggressiveness
B 1 BT RIVELL
Part 1.1: Experimental setup
et
Part 1.2: Aggressive behavior of Neolamprologus pulcher
0% ( Neolamprologus pulcher ) HYIEELT By
Part 1.3: Examples of ramming or biting attacks
{ErE S I B T Ry Z Ea ]
Part 1.4: Quantify ramming or biting attacks of N. pulcher [30 points]

E(LOWERE (N pulcher) HYEMHEERIAISCEETT Ky (30 57)
Part 1.5: Additional replicates

B E SR E R
Part 1.6: Statistical analysis of bite or ram attacks [20 points]

Geat ot B I T Ry (20 73)

Task 2: Puffed throat behavior
RETH 2 ¢ MRS ARANTT Ry

Part 2.1: Puffed throat behavior of N. pulcher

CIWE & (N. pulcher ) MERGERRINT £y
Part 2.2: Examples of puffed throat behavior

M B S AR T R BT
Part 2.3: Quantify puffed throat behavior of N. pulcher [21 points]
EEOWEE (N. pulcher) HYMEERGIHRIT Ry (21 73)
Part 2.4: Interpret your results [4 points]

HRAEE AR R (4 77)
Task 3: Social groups

RETH 3 ¢ fLEF

Part 3.1: Quantifying task sharing in social groups of N. pulcher [15 points]
ELOWER (N. pulcher) HYttEET T (15 73)
Part 3.2: Interpret your observations [4 points]

BHRHVEIRE AR (453)

Please write your student code into the box on the title page.
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There is no separate answer sheet. Please fill in your answers into the specific answers boxes indicated
with a gray background. Only answers given inside these boxes will be evaluated.

ARREEA SN EFRE

SARHRHVE FEA IR ETTAE T S Mt TR - RRET -

The answers have to be given either with a tick (V) or with Arabic numbers. The numbers "1" and "7" can
look very similar in handwriting. To make sure that those two numbers can be well distinguished by the
IBO staff, please write them as you normally would into the following box.

HERETI ) (V) BEHRET - TRAVET "1, & 17, BEARARERMEL > BRI A
SRS - A g - FIRIRIRPRE "1, 50 17 BOTsUE A58 -

T

Stop answering and put down your pen IMMEDIATELY when the bell rings at the end of the exam. Put
the entire protocol with all the answers back into the exam envelope. Make sure you wrote your

student code into the box on the title page.

ENBRE R BN FIEILFELURIB TS - WRATA R E MEERARER - FREER IR
EAEE E & HE ARAYERA (RS -

Material and equipment

PRt R Zatd

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.

AR IR ZE RISt - B S BUE YR AR A EAIER - 5558 T -
Equipment

asts

e 1 Tablet with preloaded movies
1 HEE AsZ R PR ER

e scratch paper
K
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Introduction
Fs

Most organisms are limited in resources such as food, mating partners or shelters. As a result, available
resources are often defended by aggressive interactions with conspecific (same species) and
heterospecific (different species) competitors. A very common phenomenon to monopolize resources is
the establishment of a well-defended territory. But territorial defense is costly as it may expose the
territorial resident to an increased risk of injury or predation or reduce the time available for other
activities such as foraging, mating or brood care. Given this, a territorial resident that is able to adjust its
aggressive response to match the degree of threat posed by an intruder is expected to have a selective
advantage.

SR ZLHAERS - FREIRNEY) - BUEEGEATAIRE] » PRI 4 b ) i el S A R A (B SRS E X
BT RAGE R ORE f BN - — T RAVBLEERIEESR > stE@IL—E5ear bt H
SUEV AP PRI BT HAUERY c IS RTREEH T (FHLEA ) B 02 (5 B R R B Y
etk > WATRERNILE D TREEEMIEE) (DI R R - BIESURRARR ) AR © NIt - —(EHEE
AR R AR BES (IR ARG VA A TRR - (ERIBVEET T - BEAAIEY -

In this practical you will test if individuals of the territorial African cichlid Neolamprologus pulcher are
using visual and / or olfactory cues of a competing conspecific to adjust their aggressive response. N.
pulcher is native to Lake Tanganyika where it forms breeding pairs, which defend a small contiguous
territory (mean area = 0.3 m?) used for feeding, breeding, and shelter from predators.

FEAF(ENERT - Rt AR (Neolamprologus pulcher ) By T SHEE BT By > HEFTHIZR
Wm0 RIS RS REE > SR S A o JEMNCIWEE (Nopulcher) &
Tanganyika JEIFYFEAERE - $ESIMRBC T BE - WL T — (/N R s (SR =03
SPHARD - #URE ~ B R RERRE

All experiments were conducted under laboratory conditions in aquaria and recorded on video. Your
task is now to analyze these recordings by quantifying the behavior of different individuals. All videos
are preloaded on a tablet computer and can be played at your convenience.

FrENER S CAEERENVKFEREET - WESFCEk o AR TIFRA I ITELLH - B
A FEEEEAVTT By o FrA RIS GACHE: & CEE i AT BLHY PR B i T B REERF A -
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Task 1: Quantifying aggressiveness

B 1 TR TUEE

In this task, you will quantify the aggressive behavior of N. pulcher males by statistically testing if males
use visual and / or olfactory cues to adjust their level of aggressiveness to the threat posed by a
competing male.

AT > (RASIEECWE S (N pulcher) HIXXEAT Ry LAEAL - FEHh&ETHE ACHET - S
MEME IR USSR IR BB B B - AR S R M P 2 S B -

Part 1.1: Experimental setup
Bhgaest

In each experiment, two males are freshly exposed to each other in a previously uninhabited test
aquarium that is divided by a glass wall that either seals off the two compartments completely
(Situations A and B) or is porous and allows for an exchange of water between the two compartments
(Situations C and D). The focal male is always in the right compartment and is exposed to either a
considerably smaller male (Situations A and C) or a male of equal size (Situations B and D).

TEE—EER - WERAREREBIHE AR 1 (EFHY AL - ERENAT R A-B~C XD
Ft 4 fE - Hp A~ B FNAYAKHRE T DI SE &g E © C ~ D fERATE IR A URRBERREE - £
BEESET - ZKFEM RIES KA AR E) - B S B KA A IR MR ZRUKFEAEM
£ A~ CIER RISy NI > 7E B ~ D 55 AR A BTG (HIBG AU F R M -

Throughout this task, you will only have to consider the behavioral response of the focal male in the
right compartment (indicated in gray).
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TEABEF » RARZEZ/KFEEM CRIEH K EAKIE) s EaIT RS E -
Part 1.2: Aggressive behavior of Neolamprologus pulcher

CIWERE (N. pulcher) HYBERAT Ry

In this task, you will count the frequency of a particularly conspicuous behavioral response of N. pulcher
males to conspecifics: ramming or biting attacks.

AREES - AHICEES (N pulcher ) HEE( IR H G - K& L EUAR & W BEA VBT BRI
BT R IR RE ST R HIRATER -

Aggressive behavior is counted as ram or bite (ramming with its mouth open) when the fish is obviously
attacking its competitor by swimming towards it and hitting the glass wall separating them. Each hit of
the snout against the glass wall is counted as a single event, even if males ram or bite repeatedly within
a few seconds. The following figure illustrates this behavior.

A AR o BH Bt e 2 T 3 T M R B I AR R - B BT Rt ieat R Rl sne (T

TETREHER JRGREAE ) (VBRIT Ry o SRR RED N B IR 2 K B B A TT By > B
Ui EFRIE FPREREIR 1 2 > SLeET A 13K o NERERIH 7T A

Part 1.3: Examples of ramming or biting attacks

EHE SRR T Ry Z i

Activate your tablet by tapping and sliding with your fingers and open the Folder E_1. In that folder you
will find three movies. Movie | contains a series of obvious biting or ramming attacks. Watch itto get a
feeling of what to look for. Next, watch Movies Il and Ill which indicate how these attacks are to be
counted. Watch them carefully. Proceed with the protocol as soon as you feel confident with how to
count this behavior in N. pulcher.

A1 B KR B RA TR AR BCE - hi R Iﬂﬁﬁgﬂjﬁ E_1- fEbERIT - fRE3iR 3 i

R T HINEEE T — 25 R s EE 1T 5 1?251&“%2% > DABGEAO AT AT s - ?ﬁ% ’
**%E% ok I B R R BRI RN T Ry - SR g - EREEREnmEtEa
eSS (N- pulcher) EYEEIRIT Ryt > S AR E S H\HIR

6/20



Q1

IBO 2013, SWITZERLAND Practical Exam “Evolutionary ethology”

Part 1.4: Quantifyramming or biting attacks of N. pulcher[30 points]

E(EOWERE (N. pulcher) HYEHESIRHIEITR

Each of the Folders A, B, C and D contain three movies, showing sequences from experiments conducted
under the corresponding Situations A, B, C and D indicated in the figure in Part 1.1 and the table below.
Count the number of ram or bite attacks of the male in the right compartment for each of the twelve
movies and report your results in the table below. It is recommended to count by using tally marks on
the provided scratch paper.

ABEERIC A~ B~ C R D FHYEZR - BEERIAE S T 3 #iszh > BUR T AT Part 1.1 AY[E]
FONFRHHY A~ B~ C J D HY 4 TEERFI - 55515 12 B8R TR A0 (e fh P e e /24
BT RERE WRETRGEREA RS - BRIMEBERZ R Vafed - vl jofE TR E
SCACEE ©

Situation

=P

A

B

C

D

Separation

BRI

sealed

D1l

sealed

E1Ed

porous

EARIE!

porous

FUH

Size
At

different
ENG

matched

]

different
K

matched

]

Replicate 1
HEERE1

Replicate 2
EHER 2

Replicate 3

EEE 3

7/20



IBO 2013, SWITZERLAND Practical Exam “Evolutionary ethology”

Part 1.5: Additional replicates
HERSRNER

The table below provides the results of three additional replicates for each experimental setup. These
results are to be combined with your results for the statistical analysis below.

NRTHEMEERRET > SMER T 3 EMEEERVEIR | BRI EERERATERREER GO
TR DUETTIRERISET 1 -

Situation

N A B C D
=07
Separation sealed sealed porous porous
BRIt e e FLIA FLI
Size different matched different matched
it NG GEIE A GEIE]
Replicate 4

AR 24 45 10 15
HE T 4
Replicate 5

e, 34 41 17 8
HEERS
Replicate 6

A 27 38 12 16
HEEER 6

Part 1.6: Statistical analysis of bite or ram attacks [20 points]

ST TR SE R E TR (20 57)

You will conduct an analysis of variance (or ANOVA) to analyze the obtained results. The goal of this
analysis is to infer what part of the variance in your measures is due to stochastic differences between
the individuals studied, and what part can be explained by the two factors manipulated in this
experiment: 1) the type of separation (sealed vs. porous) and 2) the difference in the size of males
(matched vs. different). This is done by partitioning the total variance into different components and
testing the relative importance of these partitions

TR BB T (ANOVA) AR E S I ERRGER - HHAVE R 7 R L IRAT I EAE R A E R
o FE/DET BT (AR Z REEE R > 5/ VA R A E BRI 2 (BT (1.
PRafEAR - BRASTLR - 2. Vs A ayaeid - MEECRE) FrigpryE R o szl 2k
ARG Sy R RIRER Y > FHe S S A [FIET o HyAH S BT
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Variance within groups
HAEER

Compute the mean and variance among the replicates 1 through 6 of each of the four experimental
setups A through D. Report your results in the tables below with a precision of one digit after the
decimal point. The variance is calculated according to

$T¥ A 2 D VU EERSGT - srhlalE st T STEEEER 1 SIEEER 6 ZHREERAT
P(E B RE - SRIRETREV NGRS 1AL > WRETRGEREA RS - BRBHETEANXD T

S
i=1

n—1

o’ =

where i runs over all replicates 1 through n and R; are the observed counts in replicate i and M is the
mean across all replicates 1 through n.

He i RRERERIIG 18] n: RAEKEEERER T - SREEFRATEVERE MRS
HERE FATSERPIE -

Situation

N A B C D
D=
Separation sealed sealed porous porous
PRt EIE B FLIIE FLIIE
Size different matched different matched
it AE HHE] AN [E] HHIE]
mean (M)
EEE (M)
sample variance (0?)
A EY (o)

Now compute the average sample variance within groups (V,) as the average of the four variances.
Report your results in the box below with a precision of one digit after the decimal point.

HEATRANHPFIEARE R (V) - JRRIATEL 4 SRAE - SFIRETREVNBELES 1 i
AR T REEFRIEA TR -
ps

average sample variance within groups(V,)

HAPIREAZRE (V,)

Variance explained by the type of separation and difference in the size of males

BREO R THEEER ) & TEERFEREER | FraEBE
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Next compute the variance explained by the type of separation (Vseparation) and the variance explained by
the difference in size of males (V). To do so, you will first have to compute the overall mean of bite or
ram attacks across all 24 replicates. Report your result in the box below with a precision of one digit
after the decimal point.

AR TR T RIRSEE ) BBV ER (Vi) K " HEMISIRERBRIER | FriEmayE
R (Vi) ° FEtRILTEIE - RUVAJGETER 24 (AERFTSERAVETIIE - SHIReTE SN
&5 10 > WRETREEFIEATYI5HE -

overall mean across all replicates (Magcp) %

HE3235 (Maseo)

Next, compute the mean number of bite or ram attacks among all replicates for each of the type of
separation and the difference in the size of males, independent of the other category. The mean
number of bite or ram attacks among all replicates with sealed separations, for instance, is simply given
by the average of M, and M;, where M, and Mg refer to the mean number of bite or ram attacks
observed in Situations A and B, respectively, which you calculated above. Compute all these means and
report your results in the table below with a precision of one digit after the decimal point.

HE - EAEE 2 ETHERRERE & 2 B TRERFERIER )  SHEEE 4 B

(category) TEREHERFTSBIRATIIE - RO » FEEFBHEEAE (category) H1HY
SPIME - BAE A K B WifEEN (situation) T RlEI RS XERERITSEEIFEE (B M,
K Mg) > FFHL Ma Kz Mg HSEEE(E -

Type of separation Difference in the size of males
FEfRiES MR PR R
sealed porous different matched
EIEH FLIIE NG =]

mean within category

[E]— R RI R FIE
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The variance explained by factor x (either separation or size) is now computed as

BT x (RIRESCRAD) Fismisest - st AR

2
Ve=n- Z(MABCD - M;)?
i=1
Where i runs over both categories of the factor considered, n is the number of replicates within each
category (12 in your case), M; is the mean within category i and Mgcp the overall mean computed in Q4.
Compute the variance explained by each factor and report your results in the table below with a
precision of one digit after the decimal point.

Hep i & T 2 (SRR T > n 28— (E8E0H] N EEERETE (TZIKE%U% 12) > MR
UTFE?%Z%?%(E » Mascp HIERTHLES 4 RH (Q4) SHREFTSZEE « 50 hlat R mifEA T
FTiSpH SR - SEIRET SRR NERER SR 1 L - MR REERIEA TR

Type of separation Difference in the size of males

il SRR

variance explained by factor(Vy)

T x AT Ay EE S, (Vi)

If a factor does not explain any of the observed variance, we expect V, to be zero. However, due to the
stochastic nature of this experiment, deviations from zero are expected. You will now test if the
deviations from zero you observed for both Veparation and Ve are statistically significant, which would
indicate that these factors are significantly explaining part of your observations. This is done by
computing the probability of observing deviations as large as or even larger than what you observed. To
do so, you will need a F-test, for which you now need to compute the test statistic F,, which is given by
the variance explained by factor x (either separation or size), divided by the average sample variance
within groups (V,) you calculated in Q3.

WERF AT x RIEERAEMEEEE - A Ve ;IIAER 0 - AMERR L - ZIRNESRERE PRTA]E
AHERER - FrisVEREE A 0 - SUREHET m/EJEI’JEW{II?ﬁﬁL&E’JZA separation )5'2
Viiee N IEZZERN 0 0 H L7 B/HE—EARR - BESISET BRI KA T HERT x SR
Foltt > IRERT FARE (F-test) o 51 Foo HAFAIT » JREGRIAT x (FEIRRERAGEL) Frispiey
ZE V,BRUAATAESS 3 B (Q3) Bt REFTRRVEAFEREABR Y, -
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Calculate F, for both factors and report your results in the table below with a precision of one digit after
the decimal point.

AT RIETR 2 (AT o 5TREVNEGEMZES 1 7 > W ATSERIEA R -

Type of separation Difference in the size of males

IR AR REVEB AR R R R

test statistic F,

ESGETEE (F)

You can now use the properties of the F-distribution to translate the test statistic into the probability of
observing the V, values you calculated or even more extreme V, values if factor x does not explain any
of the variance observed. This probability is commonly referred to as the p-value. The table below
shows the corresponding F values for a wide range of p-values.

{RERAERTAIH F o2 (F-distribution) BURE - REIGHERTGEIE Ve (BO2EMmHY Vi (H > BUR
HERIIAT x BRI MR ) MBI -t —%DL "p H, (p-value)
TR o NRABURAFRY FERTHEZFEAAFR p (| -

Fx p-value
047 0.5
296 0.1
432  0.05
8.02  0.01
1459 107
22.89 10"
33.28 10°
46.27 10°
62.46 107
82.65 10°

Use this table to translate your test statistic values into p-values. For each factor, indicate in the table
below, the smallest p-value for which the p-value corresponding to the calculated F-value is smaller.

sA IR LRI RS FEES o (€ > WSS/ N H e p B (BUREAGETRED FEEL
o BEfFRPETEE FEE/ N FERTHEN p H > sER/ D p E) - WEATE -

. Difference in the size of
Type of separation

= s males
iR H PR
p-value <
p 1EH/ MR

12/20
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Indicate with a tick (V) for each factor if it explains a fraction of the total variance significantly (p-value <

0.05) or not in the table below.

AN NRITE (V) > DIRRENTEEEMR (p [E/NR 0.05 0 2

B o
I

BE/KAE) RepgE i

[ OfilPa

Type of separation

s

Difference in the size of

males

SRR R

Explains part of the total variance
REiG G AV E B R

Does not explain part of the total
variance

A REIG PG SN HYED o S R

Indicate with a tick (V) if each of the following statements is a valid conclusion from your results or not.

SRR IRAEEER > BT 2] (V) R RYIBGIUE R R 3 2sdam -

valid

B

not valid

R

Males of N. pulcher use visual cues of a competing conspecific to
adjust their aggressive response.

It 1 SRR R B AR R AR B L (R e A I B T

Males of N. pulcher use olfactory cues of a competing conspecific to
adjust their aggressive response.

It 1 SRR PR ML B AR A R B FL A (R Rl U B T
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Task 2: Puffed throat behavior

RRTH 2+ WEEREAREITT Ry

In this task, you will check if a second aggressive behavior indicates the same pattern you found for the
number of ramming or biting attacks in the previous task by concentrating on the puffed throat
behavior.

FERGREIE T > (RSS2 MR T R — SR T R T 2 EEE - DU S S B r e miAT
B i BT T R P AR HYAE RS — B -

Part 2.1: Puffed throat behavior of N.pulcher

CI§EF (N. pulcher) WEERGIARIITT &

N. pulcher males use puffed throats to impress conspecifics, possibly because it makes them appear
larger. A behavior is counted as puffed throat whenever the focal fish flares out its operculum and lower
jaw and swims in the direction of his competitor on the other side of the glass wall. Note that males may
flare out their operculum and lower jaw cavity for a very short time or an extended period of several
seconds. Each flaring out of the operculum and lower jaw is counted as a single event. Be aware that
some males may flare out their operculum and lower jaw multiple times within a few seconds, each of
which is counted as a single event.

T 190 0 0 FH IR R S AR R FI 3 - T BE S AR (i AR BB 2R - B OB R A s R FLAT
ERGRO (BT NS ) SARBEEENAR S — T O - B ISR T A - SRR LT
R RG> AR LR - AR A REERD - FEREMAERRO 1 X MEHE 1 R -EE A
S AR NSRS RO R B XEEEE -
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Part 2.2: Examples of puffed throat behavior

W RS RTT RV B

Activate your tablet by tapping and sliding with your fingers and open the Folder E_2. In that folder you
will find three movies. Movie | contains a series of obvious puffed throat behaviors. Watch it to get a
feeling what to look for. Next, watch Movies Il and Il which indicate how this behavior is to be counted.
Watch them carefully. Proceed with the protocol as soon as you feel confident with how to count this
behavior in N. pulcher.

AT RO IRA T TR AR EN PN ERRE - MATRHE R E_2 « fEREERIRT » (RE#R 3 ik -
wh 1THNERE T — RV IHBEEESRT A SF B - DSGE BT R - B2
ABER R TR - B R ARt EEE SR T & - SR AIEE - EfRE&REafEt
TR (N. pulcher ) HYIERTT Rolfs - SEILZIBIE FolHI2 A -

Part 2.3: Quantify puffed throat behavior of N. pulcher [21 points]

E(EOWER (N. pulcher ) MRENSIARIIITRy (21 47)

Watch the three movies found in each of the Folders A, B, C and D you already analyzed in the first task.
Count the number of puffed throat behaviors of the male in the right compartment for each of the
twelve movies and report your results in the table below. It is recommended to count by using tally
marks on the provided scratch paper.

HERESTHIEIE 1 5 12 s (A~D WU4H - 40 3 REH) - sHE/KFE A AT A
BHRTE > RHEFIEA T RS - R IERET R V@RS > AR R R E RS -

Situation

B

A

C

D

Separation

PrfEiR

sealed

EIPA

sealed

EPA

porous

FLIH

porous

FLH

Size
A

different

K]

matched

HIE]

different
GG

matched

HHIE]

Replicate 1
EHER 1

Replicate 2
HEER 2

Replicate 3

EeUE
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Part 2.4: Interpret your results [4 points]

EHRRVEETR IR (453)

Based on your observations, indicate with a tick(V)if each of the following statements is true or false.

SATRIRIRAVEREZS > DIT ) (V) Fon MYIRIUE IEEGEEE -

true

false

These results are in line with N. pulcher males using visual cues of a competing
conspecific to adjust their aggressive response.

A REUR - OSBRI R BT R » FRE DU
HHT R RIEE -

The results are in line with N. pulcher males using puffed throat behavior to bluff
about their size, which is most effective if males are of equal size.

PEEERETR - DR AR R SRR T Ry sk B AG HY » RHE B R Eie
RUBHIAHTEIR » R ERY -
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Task 3: Social groups
REUH 3 fLEE

In nature, N. pulcher lives almost exclusively in social groups made up of a dominant breeding pair and 1
to 20 smaller subordinates called helpers (average group size = 7 to 9). In each social group, the
breeding male is always the largest individual (5.6—7.0 cm in length), the breeding female is usually the
next largest fish in the social group (4.8—6.0 cm) and subordinate helpers are generally smaller (1.5-6.4
cm).

FEE SR O A BRSBTS - B—HEIERIERE 1 £ 20 SERARY) ~ firfy (3
fir) (RAV(EEETE /BT (helper) ATk (FRHERRECHTR 7 £ 9 &) - EE BT - BH
AU —E R R KAIERS (B8R 5.6 2 7.0 %) - EHEAMEME(ER A S ILEES P ag i
R#E (48 £ 6.0 257) - MAFEAVET BV (1.5 £ 64 A7) - BHHERNE TGERR
NI 3 FEEEAYT R

1. territory defense (against predators and conspecific or heterospecific territory competitors)
SEI R (FRDUAR S [FIAeE i S e S A 550 % )

2. territory maintenance (by digging and removing debris)
I (P2 SRS )

3. brood care (by cleaning and fanning eggs and defending the young)

B0 CFRFAON ~ TR IER K PR/ N )

The goal is to understand task sharing in such groups by observing such a group for several minutes.

BIZ2 2 R (YRR R T IRERRS AVEN o7 L RSB ERe 4 5% 8% - BHT R -

Part 3.1: Quantifying task sharing in social groups of N. pulcher [15 points]
B EOMEHETRNSTI (154)

Activate your tablet by tapping the screen with your fingers and open the Folder X. This folder contains
the Movie x with two sequences showing typical territory maintenance and brood care behaviorof the
simplest social group of N.pulcher consisting of a large breeding male, a slightly smaller breeding female
and a small helper. You can recognize each individual easily in the very first scene of the sequence (see
figure below): the breeding male (A) is standing in the ceramic nesting cave in the background on the
right and the breeding female (B) is swimming in open water on the left. The only eggs in the aquarium
are attached to the top of the inner wall of the ceramic cave(C)within which the helper (D)hides.

SATE B RO BN IR TR EED AR RS - IATRHERIE X o FEILERRT AR X NEEE
TR ER AR A (BIEMERE ARG K 1 N AYRIRE TRy - — BRI E - S RIREE TR -
{REJ s R BtaR &S IRE SRS 8 (OTERFTR) - BHEBEEERE (A) 210
FREEA T SR PRI ELE S BIEMEE(ERE (B) AFEZERIBRRE A FE) - KR > HE—HY
OB EMTE R (C) NEERY BJ7 > TEF (D) TRIEHNA -
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_A

While watching this movie, you will focus on two typical behaviors:
EREIZEILR R Y BEEE T 2 AT R

e Digging behavior is a typical territory maintenance behavior in which the fish takes up sand,
carries it away in its mouth and spits it out at another location. Count the number of digging
sequences performed for each of the three individuals.
2T Ry SRR SHICRH T By o S DACREDREER - ARt )7 - S5atRE 3 E(EEE
PRI T R HREL -

e N. pulcher individuals perform egg care by cleaning the eggs from small particles such as fungi or
biofilms. This behavior is visible by back-and-forth movements in front of the eggs and
simultaneous mouth movements. Estimate the total time spent on this behavior by each
individual.

10 s RS HE T TONAY B - RIS ERFSAEON_ERY/INEERL - A0EYIeA:Y5 g (biofilms) o [
— 1T Ry PTHH A AR ORI 2R IR 8h K [E10 Y CIE BN (2R R - sB (R — (RS T A T fy e
FEAEE IR -

Report the total number of digging behavior for each individual in the table below.

AR (EEGAVZIE (T R RBIEA TR -

EE Breeding male Breeding female Helper individual
BT BT BT

Qi3 Total number of digging
behavior events displayed

IR RHIHERE
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Indicate with a tick (V) the time spent on egg care for each of the three individuals in the table below.

sALMTE) (V) Fonltt 3 (EESEEAE IR RADN R ] -

ﬁ- Breeding male Breeding female Helper individual
o B =3 HF

no egg caring or caring for < 5s
TRIRRAINAYT Ky > SCIRERDNAY
175/ MR S 7D

egg caring for > 5s and < 30s
HURADPAITT AT 5 2 30 PO
egg caring for > 30s

HREADREYAT Ry Kt 30 70

Q14
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Part 3.2: Interpret your observations [4 points]

R rRBIRER (477)
Indicate with a tick (V) if each of the following statements is true or false.
TR (V) For NHIRUILE & IEHE -

Assuming that the observed social group is a good representation of the majority
of social groups in nature, we would conclude that ...

e AT 2R BB R (RRAE B SN Bt LB - AP ] M é&ama T

true

false

... helpers are likely to have a larger effect on the survival rates of clutches of
breeding pairs after an oligotrophic (nutrient-poor) environment was suddenly
converted into a highly eutrophic (hypertrophic) environment.

BRI > RS R B RbAVEREER - BT se B A A A
YN BE A S AR A AR R

... large-bodied breeding males are crucial in maintaining breeding caves by
digging large quantities of sand.

R E(E RS PR R IZ R S DRITT B » B4R EIE ARG -

... the presence of helpers allows the breeding female to spend most of her time
patrolling the territory rather than on territory maintenance.

BT o (MM (5 RS T fE B R 2 B I A E SRR 28 > TR E
(RS o

... helper individuals accommodate the large breeding male by following it and
maintaining the cave currently occupied by it.

F T PRI M A R RS H e H AR R B DR R B e BT (E ASHY
(EI

End of practical exam.

BERIBRES R
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