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Dear Participants,

® In this test, you have been given the following 4 tasks:
FERERF S > IRFEZESER MY 4 IHEH -
Task I: Characteristics of Coastal Animal Communities (16 points)
HET BRI R R
Task II: Mark and Recapture Method (8 points)
THHEI B e s (BEis)
Task III: Interspecific Interaction (14 points)
THHEI - PfdfE 2 2 E A F
Task IV: Prey Choice Model (13 points)
HHIV - SRy 2 152

® Write down your results and answers in the Answer Sheet. Answers written in the
Question Paper will not be evaluated.

HEER LR MrVEE  EEREEE L& - ATt -

® Please make sure that you have received all the materials listed for each task. If any of
the listed items is missing, please raise your hand.

E R - MRS  HRD » FERT
® Stop answering and put down your pencil immediately after the end bell rings. The

supervisor will collect the Question Paper and the Answer Sheet.

SHRPRENT > B MR ZIEILFE - TIE ASRAUEGEE B FA -

Good Luck!!
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TASK I. (16 points) Characteristics of coastal animal communities
A (16 77) HEEYIBEEIIR

Materials O O Quantity
1. Community model board (40 x 37 cm) L
BB
2. Transparent quadrat board (37 x 37 cm) .
YRS EIRR
3. Electronic calculator .
STEE

Introduction Fij =
A population is defined as a group of individuals of a single species inhabiting a specific
area, and a community is a group of populations of different species inhabiting a specific area.
Identification of the characteristics of populations and communities is a basic element in
predicting ecological change due to environmental factors.
—(EEE —BEE AR e I [FE A HEES - i — (BRI - H—
BEAEVITERTIV R EERS  HEleit R B RV M S PRSI T B A RREE (LA RS -

Using Calculator 3154 (i Ff]
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1. Press ON to turn on the calculator

R 17 ONBA
2. Calcuation Examplesz &g
Tocalculate 1 +1,press 1+1=
HEI1+1 FH#H1+1=
To calculate In 90 (= loge 90), pressIn9 0 =
1IN 90 (= loge 90) > #%In 90 =
To calculate \/52372 press [ (2 x*) ablc (5 x*)=

HELJZ (200 able (5 %)=

3. To correct characters, move the cursor by pressing < or », and press DEL to delete the

character or SHIFT DEL to insert character

SHELEE - B € or B o fZDELDUHPREGR S SHIFT  DEL DU A%
e

4. To clear all of the calculation you have entered, press AC.

SRR AR R EEE > $2AC -

5. Press Shift AC to turn off the calculator. Calculator will automatically turn off if you do

not perform any operation for about 10 minutes.

fzshift ACRHME - fE R EEAIETER - HhS 10 srsf& & 5 Bl -
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Q1. (4 points) The model provided on the board is a coastal community consisting of nine animal
species. Determine the population size (abundance, N) of each species in the community
using a complete enumeration survey and the population density (per unit area, 1 m?) of each
species. The size of each quadrat is 1 m x 1 m. Round values to the nearest hundredth (two

decimal places) during your calculations, and record the values in the answer sheet.

(453) [ _EFrrH R A 9 EHY) -
KN (B> N) RHEE (B VPRZ#8E) - WEWTRER T E A& —FIK
(Imx1m) - GERREVEZEETRZ/NEEER 2 i1 > WHATRERERERE L -

s A B Rt B R T RS YR 2 1R E

Species

Population size JEEE A/

Starfish /&2

Razor clam JJ#4 i &‘)

Sea slater ﬁ}

15

Sea urchin *

Fiddler crab ¥4 5%&

13

C
R
7
Octopus 2= f (‘%

Oyster 411

Mudskipper 55 ¥ &

S

Sea anemone 3%

13
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Q2. (2 points) The table below records species’ population sizes in two different coastal
communities. Calculate ‘the proportion of relative abundance’ of each species. Round
values to the nearest hundredth (two decimal places) during your calculations, and record

the values in the answer sheet.
(2 5y) TERELEE T 2 BAEEEHENEE N HFERE - sTEEEYETE L EIEE

PR GHVEEIEES] - SR RAVE TR 2/ NEER 2 i WHATREBIBEEEERE
e

Community A Community B
Species Population size Species Population size
Starfish 13 Fiddler crab )
R R
Razor clam Barnacle
Tt 18 s 18
Sea slater Sea anemone
N=ty 13 N == 15
STER 5%
Sea urchin 12 Sea cucumber 5
THHE pET
Fiddler crab 1 Hermit crab 5
R FEE
Gastropod 3 Gastropod 3
HE B I8 HE B I8
Oyster
12
g
Mudskipper 9
R
Sea ;aﬂsrpone 10
MBS
Total 106 Total 50
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Q3. (4 points) A rank-abundance curve is a chart that displays the species in a community
ordered from most abundant to rare based on relative abundance. Using the relative
abundances you previously calculated (in Q2), make a rank-abundance curve for each
community on the grid-line in the answer sheet. Indicate community A as ‘A’ and
community B as ‘B’ on the curve, and write appropriate titles and scales for the X-axis and

the Y-axis.

(4 53) P sy i i Fe Bl e — iR S YA I S R LB - Wik Z R ZE /NS Y
&% - SHEEFE LA Z 8RS - RIR E—EAnTRER 2805 - @R )
T AL FPE - 50 RIEL A K BEERIIERFT AR ZBHEIREE - MEEI X R Y Shey BiAr
ER

Q4. (4 points) Calculate the Shannon-Wiener species diversity index (H’) for each of the two
coastal communities using the following equation. Round values to the nearest hundredth

(two decimal places) during your calculations. Put the values in the box in the answer sheet.

(44%) FIFTHIARETE Bl E > Shannon-Wiener ¥jff B 451 (HY) - et
E/NEEE 24 0 IHEABZEET -

n

H=— Z (p_!-_lnp.l,;)

=1

where,
p; = the proportion of the i species
FE— B P SR AL S B YR AR RS B LL
In p; = the natural logarithm of p;
piZ H AR
n = the number of species in the community

FHETHZ/ DYIME
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Q5. (1 point) Which statement is/are correct for your rank-abundance curves? Put checkmark(s)

(\) in all appropriate boxes in the answer sheet.

57 ) MRABURFTSE 2 PIRE S M (P IE o N FIRG 2 (V) AUMESR LY -

A. Species evenness is higher in community A than in community B.
B AR S SR B -
B. Species evenness is lower in community A than in community B.

BHEE ARV A (RN EFEE B -

C. Species richness is higher in community A than in community B.
HEAYENSEESNEEDB -

D. Species richness is lower in community A than in community B.

B ATTYIES EERNEEEB -

Q6. (1 point) Which statement is correct for the species diversity index of the two communities?

Put a checkmark (V) in the appropriate box in the answer sheet.

(153) B —BEEMVIBES SR  THIRCI & IERE ? eSS g (V)

A. The area with the higher diversity index (H") should be conserved.

BABREYIE SRR A E R EGRE -

B. The species diversity index (H') indicates the species number inhabiting the coastal area.
VIS BB IR(H) 2 ia B (g At & 2 P -

C. The species diversity index (H'") is inversely proportional to species evenness in an area.
Hlth 2 ViR S e MR (H) Bl ath 2 WIS &) S 2 R EE

D. The species diversity index (H'") depends on both species richness and species evenness.

PESEMHERH)RER S EYEE EE (WS KPS -
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TASK II. (8 points) Mark and recapture method
HE N R T (Beek)

Materials O O Quantity
1. Pottery with beads
HIBTEN A B '
2. Sampling net (100 ml)
HUi5AEI(100 ml) '
3. Electronic calculator
sHE !

Introduction Fij=

A few individuals are captured, marked and released back into the population. The population is
sampled again and the numbers of marked individuals in this sample counted. Assuming an equal
recapture rate for all individuals and without repetitive counting of the same individual, the
population size can be simply estimated by using a modified Lincoln Index as follows:

—ELEAS HARIE - BRI B SR IREE N © (EIREF N AR » STRIEEANE AR
S EES © AT A EEG e e 2AEERY - HIE—EE NS EE TS - AR
BEAEE AT FHEIERHY Lincoln Index 2G5 » HAZFAIT

(M+1)(5+1)
(R+1)

N= —1

N: Estimation of population size

TR TR AR N

M: Number of individuals marked
A A EL

S: Number of individuals captured in the second sample
S IE U T A 2 (E G

R: Number of marked individuals recaptured

SHKHUBET > A S ERE R
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In this task, the pottery represents a pond with a diving beetle population (the beads). One bead
represents one diving beetle. This population contains 40 individuals marked with a red sticker that
had been captured during the first sampling. You will be performing the second sampling of this
population.

TEULSTE T SRS BE K R (SERENL) oKiE - —EpREeR
G - IR 40 SR (EUAATEEET) A —JRIRATEEE - Fl
T REEE -

Q7. (4 points) Using the sampling net, capture a sample of diving beetles from the pond (the second
sampling). Take two full scoops and combine them. (Assume this population does not have birth,
death, emigration, or immigration of individuals between the first and the second sampling events).
Estimate population size to the nearest tenth (one decimal place) and record your result in the

answer sheet,

(4 7)) FIHUGERN - HoAE e —HKAER SAvEA (ERSEHER) - FHE
TUECH AT ER S S Orat B A — A (B EREAE S — R B R B KRR 25
A~ JEC -~ Bt - BARPES) - (AEGEHEEDVNGTR 1 HEEBEEEE
Eo

Q8. (4 points) The mark and recapture method has a degree of uncertainty because it is an estimation
by sampling, not by a total population count. We can measure uncertainty through the calculation
of standard error (SE). Standard error (SE) can be obtained by the function given below.

(4 73) HeUER —ERRE 2 AREN: - REGRE R ARG EIRERE - W ERERET

T o FefFTRTFE Hat B (R 22 (SE) R (G B I — A E M - FR2AE (R 72 (SE) A= Bl

T

o \/ﬂﬁ(Sﬂ)(S— R)
(R+1)*(R+2)

The 95% confidence interval can be obtained by this calculation: N £+t - SE. The 95% confidence
interval means that the size of original population is within the range of the confidence interval with

95% certainty. The t-value is the Student's t- value when the degree of freedom is infinity. (At

10
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infinity, the Student’s t-value is also refer to as Z-value). The critical values of the Student's t

distribution are provided.

Find the appropriate t in the table and calculate SE and the 95 % confidence interval for your
estimate of population size. Enter the numbers you obtain in the table in the answer sheet. Round
your value to the nearest hundredth (two decimal places) during your calculations and record
your values in the answer sheet.

9S%HY(EHEMRS (&) 7lFE - Nxt- SEJERS - [t OS%HY(EEEEEf e B 2 i E
BEF&AE I BB & ([SHEER]) PRV E 2 95% - & Student's t-{H 7 H H[E RS K

55 H{ERE Z1H - NEEAL T EEAY Student's t-{EAVEEH ©

HR P E Y HEARE TR R R R Y 9% SHEE ] » RARER T iy
BAHASEG L SRS RERIE T A S/ NG E 2 {7 - SHEBREEG L -

11



IBO 2010 KOREA
PRACTICAL TEST 4

ECOLOGY
Critical Values of the Student’s t Distribution
BHgE t{EL 3 2
Degree of freedom 25 =p =P (t > Loiica)

H 0.1 0.05 0.01 0.001
1 6.31 12.71 63.66 636.62
2 2.92 4.30 9.93 31.60
3 2.35 3.18 5.84 12.92
4 2.13 2.78 4.60 8.61
5 2.02 2.57 4.03 6.87
6 1.94 2.45 3.71 5.96
7 1.89 2.37 3.50 541
8 1.86 2.31 3.36 5.04
9 1.83 2.26 3.25 4.78
10 181 2.23 3.17 4.59
11 1.80 2.20 311 4.44
12 1.78 2.18 3.06 4.32
13 1.77 2.16 3.01 4.22
14 1.76 2.14 2.98 4.14
15 1.75 2.13 2.95 4.07
16 1.75 2.12 2.92 4.02
17 1.74 211 2.90 3.97
18 1.73 2.10 2.88 3.92
19 1.73 2.09 2.86 3.88
20 1.72 2.09 2.85 3.85
21 1.72 2.08 2.83 3.82
22 1.72 2.07 2.82 3.79
23 171 2.07 2.82 3.77
24 171 2.06 2.80 3.75
25 171 2.06 2.79 3.73
26 171 2.06 2.78 3.71
27 1.70 2.05 2.77 3.69
28 1.70 2.05 2.76 3.67
29 1.70 2.05 2.76 3.66
30 1.70 2.04 2.75 3.65

40 1.68 2.02 2.70 3.55
60 1.67 2.00 2.66 3.46
120 1.66 1.98 2.62 3.37
0 1.65 1.96 2.58 3.29

12
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TASK I11. (14 points) Interspecific interaction
HE I (14 53) - Yyl 232 a A F A

Materials O O Quantity
1. Two species model board (30 x 32 cm) .
et Rk
2. Transparent quadrat board (30 x 30 cm) .
T8 [E R

3. Electronic calculator

S

Introduction Fij=
Spiral shellfishes and clams live in the same habitat. In order to know whether there is an
interaction between these two species, we examine the distribution of each species in that habitat.
fetg R da e A [F— 2T > AT el R - PRIl il — A e ey
IIHAARDL ©

Q0. (2 points) Using the given quadrat board, observe whether the spiral shellfish and the clam are
absent and/or present in each quadrat. Write the number of quadrats you have observed in the box
in the answer sheet.

(273) RIEHTRSERHAR bl — YIRS TR NETE IS - S5F R4t 2 7t
B (AR HAEFET -

Q10. (2 points) The significance of the species’ distributions measured in this habitat can be examined
by using the Chi-square (y2) test. The null hypothesis for the 2 test in this situation is that the

distribution of each species:

(253) K355 ( Chi-square (2) test) TMH@%&WEU%@@T B itz BETE
(RIS /e S BRI FREE )~ By isiEh » RGO Z REfREEdont —
Ll Wda N ]75) /N

A. is nonrandom.JEfiE > i

B. is independent of each other. K47JfeE i B Jan T & Bl A R 52

C. shows a mutually negative influence. Z871< — RS M 41 iy & e 25
D. shows a mutually positive influence. 881 — 175 1F 57 #H 5 2228

13
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E. is influenced by a third species. —#¥jfifH]=Z 5|55 = fEYfE ~ 2228

Put a checkmark (V) in the appropriate box in the answer sheet.

AT ZE P B () IERE BT 2E

Q11. (4 points) To perform the y2test, first determine the expected counts for each observational class.
For example, the expected counts of quadrats where both species are present is calculated by
multiplying the number of quadrats where one species is present with the number of quadrats where the
other species is present divided by the total number of quadrats. Compute the other expected counts
similarly to the nearest tenths (one decimal place) and fill the table in the answer sheet.
(4 73) $ATRITONEE - HefhatEE BRI ZIAE (B | - B0 > mE)
Tl B HAER 2 D7 AR B HA S A R w3 e — e P L B Y T AR BT S5 — W AT IR 2 A&
&R AT AR TR B - sTEAE I E 2/ NER 2 L > IEABFRET -

Q12. (2 points) Using the function below, calculate the y2 value for this data set. Record your value to
the nearest hundredth (two decimal places) in the answer sheet.
(2 77) AR stRER ( BEZIIEE) 2 RTEZR/NEGE % 2 fir » WWEA
EEET -

(observed count — expected count)?

2 —
x expected count

Q13. (1 point) In order to evaluate the Chi-square value (y2), the degree of freedom for the data set must

be determined (df). What is the degree of freedom for this data set? Record the value in the answer

sheet.
(1 493) Bl > BERAYE HE ) VERERE - AERY H B Rin] ? 5 EEIE
NEFAD -

Q14. (2 points) Decide whether to reject or not reject the null hypothesis using the significance level
(probability, p) of 0.05. In the given y2 table, locate the degree of freedom in the appropriate
column. Compare your calculated 2 test statistic to the tabular 2 value to make your decision. Put

a checkmark (V) in the appropriate box in the answer sheet.

14
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(257) PG /KAEREAE 0.05 (RIEZAR p [y 5%) > JRE B AIEEEAMEEE L -
Rt Z ROTE RS > B R VIR B B e R s 2 R 7 B EER Ay
B2 R AR RIS » WAEE RGP A EHEEE -

Q15. (1 point) Considering the spatial pattern of the distribution, what kind of interactionis likely to be
taking place between the two species? Choose all possible options and put a checkmark (V) in the
appropriate box in the answer sheet.

(153) 8 Ll Y2 22 iR - SR YERIR S B/ Al RE R 2 552k
HFTA FTREIE 28 » A (EZE T

A. No interaction 452 7 {F FI{FAE
B. Commensalism j5 ]34

C. Competition i 5+

D. Parasitism 274 (%

E. Exclusion G #H#ET

15
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Chi-square Table & 5 {E 57
Degree of freedom Probability, p 57w (F&4<p)

H HIfE 0.99 0.95 0.05 0.01 0.001
1 0.000 0.004 3.84 6.64 10.83
2 0.020 0.103 5.99 9.21 13.82
3 0.115 0.352 7.82 11.35 16.27
4 0.297 0.711 9.49 13.28 18.47
5 0.554 1.145 11.07 15.09 20.52
6 0.872 1.635 12.59 16.81 22.46
7 1.239 2.167 14.07 18.48 24.32
8 1.646 2.733 15,51 20.09 26.13
9 2.088 3.325 16.92 21.67 27.88
10 2.558 3.940 18.31 23.21 29.59
11 3.05 458 19.68 24.73 31.26
12 3.57 5.23 21.03 26.22 32.91
13 411 5.89 22.36 27.69 34.53
14 4.66 6.57 23.69 29.14 36.12
15 5.23 7.26 25.00 30.58 37.70
16 581 7.96 26.30 32.00 39.25
17 6.41 8.67 27.59 3341 40.79
18 7.02 9.39 28.87 34.81 42.31
19 7.63 10.12 30.14 36.19 43.82

20 8.26 10.85 3141 37.57 45.32
21 8.90 11.59 32.67 38.93 46.80
22 9.54 12.34 33.92 40.29 48.27
23 10.20 13.09 35.17 41.64 49.73
24 10.86 13.85 36.42 42.98 51.18
25 11.52 14.61 37.65 44.31 52.62
26 12.20 15.38 38.89 45.64 54.05
27 12.88 16.15 40.11 46.96 55.48
28 13.57 16.93 41.34 48.28 56.89
29 14.26 17.71 42.56 49.59 58.30
30 14.95 18.49 43.77 50.89 59.70

16
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TASK 1V. (13 points) Prey choice model
HE IV (1357) HRPBEE s

Materials O O Quantity
1. Prey model board (22 x 24 cm) )
TR IR R

2. Electronic calculator

sTER

Introduction Fij=

A foraging animal encounters various types of prey items. Each type of prey can be characterized
by its energy content (E), the time required to search for that prey (searching time, Ts), and the time
required to capture and consume it (handling time, Th). Therefore, we can measure prey profitability
by the function E/(Ts+Th). In this situation, according to optimality theory, natural selection would
favor behaviors that maximize an animal’s net energy intake per amount of foraging time.

Y R el EiB RN FRRRAVEY) - B EARAVEY R E S A 2R EE) 0 =
PZIRYIFRACERYIFE (FHFHE - Ts) » DURAHE AR B ZIRY AR (FIarshHE -
Th) SE2Rl&E sy - HFfTarFE E(Ts+ThAOHERY 2 ma Eaa MR - fEEBE T -
MR i L a B - RERFA IR EMIRT BRI BB TE - (EHAEEHAL R el &R
AR FRE R (RHORR RS2 PSR RE BAR PS03 -

The behavioral options for a forager are whether to accept or to reject an item of a given prey type
when it is encountered. Assume that there are two kinds of prey item, Type 1 and Type 2. Let the
profitability be higher for Type 1 — that is, E;/(TS;+Thy) > E»/(Ts,+Thy). Thus, Type 1 items
should always be accepted. Prey profitability is density-dependant. That is, profitability of a prey
species changes if the prey species becomes less abundant.

HEBENS @ REelTRIVESEIUN Bz siEE @ snay) - Beva 2 ER
[FEIRIRRHVRYIEAT » S—BIRSE —AY » (W ss— AR AFIRE SR = —80 Ed/(Tsi+Thy)
> Eol(Tsp+Thy) - AIEETENL - IS —AURYIE K BEWHEZ - WY AR E GRS
B LR AR R R D A FIREE -

17
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On the boards for Site | and Site 11, there are three prey items for gulls:

TERERRHES | ) 11 & - 7B =fEEEs P an iy -
Prey A: Spiral shellfish -m
) AR ’
Prey B: Clam
BRY) Big
Prey C: Razor clam
B C.Iis

Q16. (2 points) For Site 1, record the density of each of the prey species A, B, C (humber of individuals
per m?, assuming that each quadrat is 1m x 1m). Calculate searching time (Ts) for each of the prey
species, where the species-specific searching time at density = 1 has been provided. Ts=
(1/density)-a (sec). The value ‘a’ is a species-specific constant. Calculate the values to nearest
hundredth (two decimal places).

(2 73) fE5—& > 408k ABC =FRYVINEE (PR EEERE - faT—T7
Bix 1PIek) o R TR &N (B —ESE R 1 & ArfRay= iy
[E]) AGET S ESIRY)HI =R (Ts) - Ts= (Ldensity)-a (sec) ‘@ BRI 2 FE#
s EE T R 2/ NECRL & 217

Ts (sec)
when the prey density is 1

Prey species
YRS | w105 -

B Z AR
Prey A 10
Prey B 15
Prey C 5

Q17. (2 points) After capturing a prey item, gulls fly high and drop the item to break its shell. The
forager repeats the behavior if the shell does not break. The table below indicates the drop height

and the average number of drops required at that height to break the prey’s shell. For each prey

18
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type, indicate with a checkmark (1), in the answer sheet, the optimal drop height that gulls should
choose, if they are optimal foragers.

(297) /BEERE—ERYIE - GeRIKEEZE NS THERL » ERoRE - BEREE
AT Ry - T RETRHIIRYIN & 8 R TR TR0 - P F5eiiey - fRfs Nk
FITHR Bt ST FEIRY I S S P fR Th PR - eSS il R
F » FRTERRA T2 e B 2 S B ()NE S | -

Height of drop (m) Average number of drops required to break shell
s =S FIORGRPITA S P-EEAi
2 60
Prey A 3 40
By A
5 20
10 8
15 7
Height of drop (m) Average number of drops required to break shell
2 60
Prey B 3 20
5 7
10 5
15 4
Height of drop (m) Average number of drops required to break shell
2 30
Prey C 3 10
5 8
10 5
15 4

19
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Q18. (2 points) Gulls fly one meter up or down in 0.5 seconds. Given the optimal drop height for each
prey species, calculate the handling time (Th) for each prey item. Record the number in the box in
the answer sheet.

(2 53) JHEELE 0.5 PhulTiEadafi 1 oK » 55iRIE HEIRPTEEN S IR = e -
STEERERY) I RRET)  HEFENEEE L -

Q19. (3 points) The table below lists the average energy gain from eating an individual of each prey
species (kilojoules (KJ) per prey). Calculate the profitability of each prey species at Site | to the
nearest hundredth (two decimal places), and record the number in the box in the answer sheet.

(3 73) TRIIMCERY S EFeeEn 2 P E ((TRHEEKI)) - 3EEtEE | &
PRV A IR 2/ NGRS 2 fir - WA B FENEFE L

Energy (KJ per prey)

Prey species _ 3
peE (TRESE—RY)

Prey A 7
Prey B 25
Prey C 5

Q20. (2 points) Of the following choices, what would be the optimal decision for the gulls at site I? Put

a checkmark (V) in the most appropriate box in the answer sheet.

(243) f£ MHIRVEEET - 3 | B SEHEESITT S » (& REdBHRE ? B ATREZ

BEWEEEL -
A. Eatall of prey A. JERTAETTEY) A BIZ¢
B. Eatall of prey B. FrHIVEY) B Bzt
C.Eatall of prey C. EiFTHEIVEY) C Bzt
D. Eat prey A at first and then switch to prey B. Sz A iz gy B

E. Eat prey B at first and then switch to prey C. 4EIZJ847) B Mgz gEy) C

20
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Q21. (2 points) A gull finds an item of prey C in Site Il. The gull can, however, decide not to take
this item and fly to Site | where it can search for prey B. Given that Site | requires 50
seconds of flying time from Site Il, what should the gull do in order to maximize the
profitability of the next prey item, if it is an optimal forager? Distribution of the prey items in
Site II has been provided to you. Put a checkmark (V) in the most appropriate box in the answer

sheet.

(243) A —EEEE | @3 — & Y C» HMimEEERIZEEY) - REE |
EEFIIEY B - 5 NERE] | EEFER 5070 - AEES S ZEFH T —BYie
KEFREER - HEZEMAE ? 2R 2 S N @RV hERR - NEEG L0)E
B EITES -

A. The gull will eat the prey C in Site I1.7GEERIZEE 1l [& 2 &%) C

B. The gull will move to Site | to search for prey B.JGEE £ E | A= IR B
C. The gull will search for prey B in Site I1.;G5EEEHTEE | =408 B
D. The gull will move to site | to search for prey C. /EEEEF2EEE | A=k I8Y) C

E. The gull will search for prey A in Site Il. /5EERAESE Il =8 A

21



