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Dear Participants =34 ofz{£,

In this test, you have been given the following 2 tasks:
ot Al™O|M= CHZ2l 2 TtN[7F FO{ A Ch:

Task I: Reconstruct the phylogenetic tree for the given spiders (60 points)
A1 F=0T ADJof Chet Als+ 4 (60 H)

Task II: Test of species association in a community (40 points)

bR o 28 Lo A= T ALO|2e] AH2k(species association) AE

Check your Student Code on the Answer Sheet before starting the test.

HAEE AIZSH?| o EOHX|(Answer sheet)Of Aol XpAlol MM FE(student code)S
225N 2.

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

Aol Zntet HE HeHX|of HeAl EHIXM M2 2 "It

StX| gLt

rir

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 sign.

FOObe o Zest 2 ¥ XNMEE ZLUA=XE =Hodtet 22E0 Mol MW7t Qe
20= EAlE(sign)g2 EAL.

oY 1M

Use pen only. You can use a ruler and a calculator provided.
HEkS AFEStEL FOIT Ateb ALMIIE A8 5 ULL

Check the condition of the spiders in the first 5 minutes. If any of the legs is missing, please
raise your sign. No replacement of the spiders is possible after 5 minutes.
Mg 5% O|Ljo| #AHoje| HEHE FAFStat rCi2|e] YF=EO0| PICHH, EA|T(sign)E EAL. 5&

O|0f|l= OIS WHSHFX| B=Ct.

Stop answering and put down your pen immediately after the end bell rings.
ELt= 50| 28 20= FAl Hol7|& HF2 HE s=C0h

After test, our lab assistants will check the condition of the spiders and fill out the spider checklist at
the end of your answer sheet. Each undamaged spider in the original vial will get you one bonus
point. Please put down the Student Code sign after the check is done.

HAET EH 20l= MLl =7t A0 JEIE Fdote, EetX|ol W Fof A= AH0je
HIAZ2E0 7|22 & ZAoCh |2 #H(vial) Ao A= {2l AHOI7} &HEIX| UUCHH,

|
Ao # O @ HA H4E 1F WA B HoICh FHO| B ol M ES HoAe,

=~

JOI'

Enclose both the Answer Sheets and Question Paper in the provided envelope after the spider
check is finished. Our Lab Assistants invigilator will collect it promptly.
AHOl HAEE O 20| FO|T S5 2o EHAX|L EHZXIE 25 E2A|2. Al H=20|

SFE =H=Z #Ag Ao|Ch

Good Luck!!
2
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Equipments and Materials (=12} M &):

Equipments (E):

Dissecting microscope (SH5%10| &)

2 Four sheets of colored pictures and one sheet of black and white

picture (Z B ALRl 4 & SHIALEL 1 Eh:
Figures ArZl (2 1-3 2E 1-12 7HX))

Figure AHx1 (28 2-1)
Forceps (& Al
4 petri dish (T E 2| & Al)
5 70% ethanol (70% Of| EH2

6 Pplastic dropper (1 2|8 AZEO|E)

7 1-m quadrat cardboard (represented by small zip lock bag)

(RIZ2 BEER|0 22 1.m F0| WET)

Materials (X} &):

1 Four spider samples in glass vials (W, X, Y, Z)

wE|ZEW, X, Y, 20 S0{RU= 0| 4042
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TASK 1tA| I: (60 points )

Reconstruct the phylogenetic tree for the given spiders
FOIZI Anlof Tzt Alss T

tarsus

ik o]
e

o ) o fdmur ——
cc%fﬁl&:‘;fvroovc— leg Il 042 II
vl A}l @ddial furrow —— -fovea A3
car/(\i]i%gga}r]k— — leg I T} III
= o 1L
sigilla —
R
——leg IV T} IV
abdomen —
H
=4 fang _ chelicera® z}
, palp =4
W FE= 7] endite — )
£ labium 9] %
25 rnum Vo ——CoXa U]u
7}<>3+ sternu —{@5\ \/ﬁ A=
E pedlcel =7
—book lung 21 &) 51}
book lung epigynesq i
n
0 Oﬁgiﬁn;% — eplgastrlc fold g =] 5 53

mllbLLlIdl’ attachment
spotz.g 1 27

7] & tracheal splracle
spinneret
mpxq =7 7‘1— anal tuberclea}- -4 4

Figure 1-1 External morphology of spider. A. Dorsal view. B. Ventral view.
18 11 Aolo] QR HEf:A 5% 24,B. HZ 2
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A two transverse eye rows, | B: two rows, with 6 eyes on | C: four rows, with 2 first

with 4 eyes on each eye row | the first eye row row eyes smallest and 6
A F 7ol TIREE HBIEE | B F i 7tEEE H{EE | posterior eyes arranged in
= 2 E0| 4742] =0 = X YR =0 6742 a hexagonal configuration
CIR=E=N =0 B &. C Ul el 7tzE=R

HigE = AW 229 F+

o
o Q
0 0

o o
D: three rows, with the 4 first | E: three rows, with the 2 F: three rows, with 4 eyes
row eyes much smaller than | anterior median eyes much | on the second eye row
the others larger than the others F: Al 7Hel 7t2E=
D: Ml 7Hel 7t=2E22 HIEE | E M 7Hel 7tZE=2 HIEE | HigE = =/ 0
= AW =2| 4742| =0l = o E U & 277t | 4742 =0l
CHE AECH EW A CHE AECH O ACh UL,

00O, l =
o O
o 0
G: eight eyes with one diad H: six eyes in two triads I: six eyes in three diads
(acluster of 2 eyes) and two | H: 3712 &0 8X U= I: & 719 =0 X U=
triads (a cluster of 3 eyes) A & W2 O|F0fTl 6742 | 20| 37HE O|F0{Z

G: 2719l =0 88 A=
Z40| stLtel 3 79| O

% Z0| 2742 o|R 0%
8712l =

6742 =

Hr

Figure 1-2 Eye arrangements (A key is provided on page 7-9)
a3 1-2 =9 BiE (AMEIF 7-9 HO|X|0ff HA|=[RUCH



IBO - 2011

TAIWAN

PRACTICAL TEST 3

ECOLOGY AND SYSTEMATICS

Legends and Abbreviations of figures 1-3 to 1-12
a2l 1-3 E'I 1- 1277|.x|0| :I_EIM%:IEI. Oro.l

Figure 1-3 Book lungs. A. Two pairs. B. One pair.

a8 1-3 Msim) A 2% B.1 %

Figure 1-4 Spinnerets. A. Three pairs. B. Two pairs.

J8 14 HHEIT A 3% B.2 ¥

Figure 1-5 Cribellum. A. Absent. B. Present.

a8 1-5 Mmool A. 8iCt. B. ALt

Figure 1-6  Calamistrum on metatarsus IV. A. Absent. B. Present.
a8 1-6 G2 IV 7|R0tEe] AR S| A. giCk  B. ULt
Figure 1-7 Tarsi claw. A. Three claws B. Two claws

a8 17 E30ie] 5 A 370 B.2 7K

Figure 1-8 Claw tufts. A. Absent. B. Present.

a8 1-8  En2RYo EE

Of¥

y A. 9ICt B. ULCL.

Figure 1-9 Base of anterior spinnerets (AS). A. Widely separated. B. Close or in contact.

g 19 AZ YHHEZT[(AS)Q 7§ A SA 22|lZALCH B. 7FZ4AHLE 20{ QUL

Figure 1-10 Grades of legs. A. Prograde. B. Laterigrade.

g 1-10 QUCtE|o| W HISE A UYOZ B, FOZ

Figure 1-11 Tibia and metatarsus of legs | and 11 with series of long spines interspersed with
much shorter setae. A. Absent. B. Present.

gl 1-11 2N A2 L2 5858 Le €3el 71 ZIAIE ZIE ciel 1ot n el MZO|

otcle 7|20t A iCk B, RUCH
Figure 1-12 Double-rowed trichobothria on femora IV. A. Absent. B. Present.

a8 1-12 Ch2| v o| HHEIOE] 2o e FEof 448 A BICh B. UL
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1-1 Key to species of some common spiders Lt Ol AHO|o| & ZHME

There are many living creatures in the world. For unfamiliar creatures, scientists usually
choose a suitable key, the most commonly used tool, to find out its name. A key uses the
dichotomous statements (a or b) of diagnosed characters to divide a larger group of taxa into two
smaller subgroups (indicated by numbers or taxon names). Beginning with the number 1,
choose a more likely statement (a or b) for the specimen and then go to the number shown at the
end of the statement, and so on. Go through the key, until a taxon name is shown. A key for
some common spiders of the world is given below.

Mol B2 dIMS0| =Xty H=six] Rot d4=52 0§ H7| fI8 netisE2
C

LS —

HT

ou rr pX gu o ofm

e getdez AM8EHs YR HMESH HME ML Stutel ThME SiLel o 2
C

I E= 2570 O|20Z BAZEHOZ LHw7| Q8 ZIC
|

ot A
mo ru
njo

o
HI 4n
1
bl
N
o
rr
RS
o}
Hu
i
4r
<2
|'U>
0F >~
E:
il
>
Rl
[=Y
o
>
12
o}
Hu
fl
tr
k=)
=2
els
m
=
>
ot
>
(ol
N

(=)
~
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Key to species of some common spiders &HIEQl HO|o| & HME

la

1b

2a

2b

3a

3b

4a

4b

5a

5b

6a

6b

7a

70

8a

8b

Two pairs of booK 1UNgGSs (Fig. 1-3A) «evererrrrererrummiiniiiiiiiniianins 2
2 ‘8ol Msim (A7 1-3A)

One pair of book 1uNgs (Fig. 1-3B) «+reerreerermnsrnnmrmmmiiiiiniiiiiiiieenn, 3
1 8o Mot (13 1-3B)

Three pair of spinnerets (Fig. 1-4A)«« -« srrerrrnrermrrnminniiii, A. aus
3¢9 THE7| (AE 14A)

Two pair of spinnerets (Fig. 1-4B) ««+eeeseeemerenrremriinmiinniiniiii, M. bus

249 HH=7|(aE 1-4B)

With a cribellum in front of the spinnerets (Fig. 1-5B), and a calamistrum on
metatarsus 1V (Fig. 1-6B) «cveeeeeeeemeeneenrenrriiiiiiienes Z. cus
L™ Z7] &0 M2AES 7HX| 02 E 105B), Ct2| 1v o 7|0t 2o

N2 E47[7F ALK E 1-6B).

Without the cribellum and calamistrum (Figs. 1-5A, 1-6A) -«-exeeeeeeeeenanennne. 4
Mgt SIAE ol S47|7F QICHAE 1-5A, 118 1-6A).

WILH SIX BYBS «++ressvvseessmmimiiitiiiiiit ittt 5
=0| 6 7§O]LC}.

WIth GIGNE BYES «+«veeessrmmerresaimiiiie et 6
=0| 8 7§OILC}.

six eyes in three diads (Fig. 1-21) «++eeeeserrrrmeseemmmmnemmiiiiiiii, S. dus
T hel 0| M U= A0l 3742 6742 w2 ZHEICH (A 1-21)

Six eyes in two triads (Fig. 1-2H) «-rereeeeerrrmmmmmmminnniiiiii, P. eus
Ml 7iel =0l M Ues A0l 2742 674l w2 ZHTICH( AR 1-2H).

Tarsi with two claws (Fig. 1-7B), with or without claw tufts «-«--«-eeeeeeeeeeene. 7
T hel 2ES 7 €30 1-7B), E& U2 UALE SlCh

Tarsi with three claws (Fig. 1-7A), never with claw tufts (Fig. 1-8A) --------- 10
MoKl EES 71 LEOC A 1-7A), g5 W2 Utk 1-8A)

Eyes in three or four rows (Figs. 1-2C, D, E, |:) ....................................... 8
M & £= 482 s0{d & (A8 1-2C,D,E,F)

Eyes in two rows (Figs. 1-2A, B) «eeeeeeemeenerttinmimtiiiiii, 9

5 28 0 & (A8 1-2A,B)
Eyes arranged in 4-2-2 three rows; with a pair of remarkably large anterior

median eyes (AMEs) (F|g 1_2E) ................................................... T. fus
422 M 22 504 =, 9% U & o E(AMEs)2 0% ZCHAE 1-2E)
Eyes arranged in 2-4-2 three rows (Figs. 1-2F); AMESs not as above ------ C.gus

2-4-2 M| 22 s0{M = A& 1-2F); I H AMEs = 3X| QCt
8
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9a Base of both anterior spinnerets separated from each other or wide apart (Fig.
1-9A); Legs prograde (Fig. 1-10A) «-cceeeeereermemrmemeitttten. Z. hus
*Z Y=Y =29 7[R MERREH BOM JqAL EE| BOH AL 1-9A);
Yriel= HZFo= MO JACH (AT 1-10A)
9b Bases of both anterior spinnerets in contact (Fig. 1-9B); Legs laterigrade (Fig.
(] ) B PP P PP P PP P PP PP PR PRPPRR T. kus
*HE WHE7| 229 7|F= 20U 1-9B); YCtEl= FZL = WOIQCH (A8 1-10B)
10a Eye group hexagonal, eyes arranged in 2-2-2-2 four rows (Fig. 1-2C)------ O. lus

2 S24¥oZ HiY¥, 2222 4 E2 s0{d =22 1-20)

10b Eye group NOt NEXAQONAl-++««+++«xsrserrrensrunsrenmtinitiriiitiieiitieetinees 11
T2 4oz HIEEX| Q=T

11a Eyes in two rows (Figs. 1-2A, B) -« ceeeeerrerermeramnriniiiiiiiiiiiiieee, 12
T2 2 22 HIE (2 8. 1-2A, B)

11b Eyes in three rows (Figs. 1-2D, E, F)-ceteereereerereaeeniiiiiiiii . P. mus

=2 3 22 Hi¢€ (A%.1-2D E F)

12a Tibia and metatarsus of legs | and Il armed with series of long spines interspersed
with much shorter setae (Fig. 1-11B) «««+rveseereerrrnerruneriineiiinnes M. nus
Ct2l 1ak el gZolote|et 7| R0tC|e] #BHOl= Y&l 21 ZFAZF L3, I ALO[of
2N B2 227 sd5d U A=A E. 1-11 B)

12b Legs I and Il without such spine arrangement:««-«-««««soeereerraraenieeene.e. 13
Ct2l 13t noils 91k 22 ZHAIZF BIEE0f UAX| Bt

13a Femora IV with a proximal cluster of double-rowed trichobothria (Fig.

1_128) .............................................................................. L. ous
Ct2l v of CHE|DMC|Of FEo| HZ4E 7|8 X7t & Fo| S (3 E 1-12B)
13b Femora IV without such trichobothria (Fig. 1-12A)«-««-ceeeeeereeeeeeneaene. N. pus

Ct2| v ol CHEIOICIOf fl2t 22 22 E0| YS(AE 1-12A)
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Now, you have four spider specimens coded W to Z, respectively, as shown on outside of the
vials. Please key out all these spiders and mark some of their characters with aid of figures 1-1
to 1-12.

el 2o oM = = UA=E 44 W BH Z K| 7|2 & R0t 4 Of2[e] AHo| #20] ALt
x x

I | [ 4
HAMEES 0|8t0l40k2] Dol 0|22 £, 18 1-19E 1128 B0z 159 UL YT MHS

it

(Caution! You may take out the specimen from the vials for identification. When you do so,
you should place a spider in the petridish with some 70% alcohol to examine its characters under
the stereomicroscope. Because the spider’s body is very fragile, the most ideal way to handle
the specimen is gently grasping its legs with forceps to move it in or out from the vial. Don’t
break spider’s body and its legs. Undamaged spiders in their original vials will get extra points
as bonus. Please handle everything with care!  Spiders should be kept in 70% alcohol at any
time to prevent desiccation).

(Fo! Y /I5tol AHOIE Rl 2E0AM HE == Aot OZA & Qe dNngEdez 159
JES dArstr| flsll HEZ|IZAIN 70% €3ssS 1 AOE 23 =O0tofgh ottt AHDlel =2
0 & fMAEZ ADE HREs 718 olgdXel g2 Tz Anel o2 FEEA 1
w2l YN JHLAL BEez d= AO|Ch AHbjel ZHet Ci2[E FMXA St 2 A, 2l
SOIUE 2o HOIE 2EMXX| &0 A2 948 22 242 FE A 2ot ZE A2 042
ZHot CHR7| HIEICE AOls AXE LX[oH7| 2A5t0] & 70% LIRS0 E7t FOF ohht)

Q1.1.1 (4 points for each correct spider; 16 points total) Match each spider code with the
correct name respectively in your Answer Sheet. Note: each spider code can only be used once, or
the grades of these cells will not be counted.

(B4 B AHojoict 4%; § 16F) ©AXIO Z AHD|el O|&E O O|F ¥ Uz ZHo
AHOlol 7|2 E MA|R. Fo| ZtZto| AU|of EE Z|== THA] oHHDE ARESIojof oirh X

e 82 o siE 7|=7h A0 7H2 MESHK

— -

0Q1.1.2 (0.65 points for each cell; 13 points total) If a spider has the characters listed in the
left column of the table in your Answer Sheet, indicate with a “+ " and if the character is absent,

indicate with a “—". (Penalty of 0.2 points for each wrong answer, minimum 0 point)
(2t ZiOIC 0.65%: & 13%) B AHO|7} SHOrX|o| X Zio| MA|E HES JHRICHH, “+ 2
SES 7HXA] RF=UH - 2 BASIA L (BRE ©E & 3% ZZol sl 0.23Y

i
Arzrg Zoly, 4 0Ho| HCt)

10
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1-2 Reconstruct a phylogenetic tree for eight spiders

8 F2 Ao it AS+ 2Hd

Data matrix 1-1 represents character entries (a to t) for a group of hypothetical organisms A
to H. Based on Data Matrix 1-1, Taxon A serves as the outgroup and the rest 7 species (Taxa B to
H) are ingroups. Character state O represents the pleisiomorphy (ancestor character) and states
1-6 are apomorphies (derived characters), “-” represent missing character. \We may reconstruct a
cladogram (cladistic tree) by using the synapomorphies (shared derived characters). Each
change represents one step of the evolutionary events (indicated by the character and its state, e.g.,
e-5, t-4). The following tree (Figure 1-13) is only resulting most parsimonious cladogram that
shows all the character changes on the tree. Numbers 1 to 15 represent 15 steps of the tree.

HOole # 1-1 2 7tde d= A 2H H 7K 8 T Ciet HZE (@ #H t 7HX]) SEfE LtEHH
Z0|Ct HolH & 1-1 Of 2450 2/ A
H 7tX[)O| LH=(ingroup)O| EICt HEME] 0 2
LIEFHCE S& DHEPEE 0|83510 AHs=

—
zagg, dE 16 2 THEg,

i

bal

2

_Ql-

).

]

i}

N

N

|0
1 e

ot

Ir

Ot

g

1o
E > o2 @
O ko Hr
N2 omo m

N
02
ik}
rlo
X
ofm
>
o

o
ne
Q o
r
rin

o
11l
rE
ot
i
o
» mjo
ofm
4>
=2
Hl
>
ot
k1
30
n
>
>
4
y
rir

Taxa Character ¥ %
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Figure 1-13 The most parsimonious cladogram reconstructed from data matrix 1-1.

A8 1-13 Ho[H # 1-1 & AFESHY USOT FF Helot 718 H2 As+

Q1.2. (1.2 points for each cell; 18 points total) Fill in the character code and state (e.g., e-1) in

the answer sheet for each of the 15 steps.

(Z zZotct 1.28; & 183) EX(0 15 He| ST YE] Botof et HE 7(22f YEi(F, e-1 1t

2t
AL,

Z0)

i
1>

12
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1-3 Based on the cladogram (figure 1-13), answer following questions:
AsSAd 1-13)0] 2H3HH Lhg 220 ESHA L.

Q1.3.1. (2 points) How many steps of the cladogram are there in total?

rE

™ T % "9

ot

= ALEY

2 st A=7hR

Q1.3.2. (2 points) Besides character e-1, which character is homoplasious (i.e., not homologous

character)?

Q7 dE e-12 Mot off HEO| SAH(F, &3 EO0| ot)2l7t?

Q1.3.3. (2 points) Which of the following taxon is the sister group of taxon {C, D}?

3 g 2FT & o= A0l 27 (C Dyl AHOi=el7r

A{E.F} (B {H B G ((O){F} [DO{H} (E){B G}

Q1.3.4. (Each correct answer will get 0.4 points, 2 points total) Mark with an “X” in the
“True” cell in the Answer Sheet if the characters given below appeared prior to the evolution of
character m-1 in the cladogram, otherwise in the “False” cell.

=< 2ot 04 &, & 2 &) AS0AM otzfo| Fo{T HEO0| dE m-1 2 T3 OF0

=
LIEFRLCHE BREXIC| “True & ZHOI X", 20| LIEFRICHEH “False A" ZHO| "X"Z2 HAISIAIR.

Character

fer PN
dE

s-1

S-2

a-1

g-1

d-1

13
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Q1.3.5. (1 point for each cell; 5 points total) To what kind of grouping do the following taxa

belong? Use code “I” for polyphyletic, “11” for paraphyletic, or “111” for monophyletic grouping.
& ok 1 ®, £ 5 8) thE 2fFE2 2 § O 70| £5t=7 HHAISZOIEH 1,
SASTOIH "I, THASZOIH "1"e] 7|22 HA|SHA|2.

Taxon 2&&

{H}

{B, C, G H}

{C,D,E, F}

{B, G, H}

{B, E, G}

14
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TASK ZtA| 11: (40 points M

Test of species association in a community

o|
AN —

ob =& o S Atojef Az

H=
L TOo

The basic idea of community organization is that species tend to be associated in a
nonrandom manner. One way to understand their association conditions is to use a 2 x 2
contingency table (Table 2-1-0): If a sample contains both species x and vy, it is defined as type
“a”. If a sample contains only species Yy, species X, or no species, then it is defined as type “b”,

“c”, or “d” respectively.

=3 F-8o| 7|2X¢l ofo|C|ojE B2 FAMe=ZR 2ol ZT0
2 23 B

S|
ZHE Olsliste 3t 71X HHE 2x 2 ESH(E 2-1-002 AESt= Akl of w0
y 25 SOQCHH Ol /Y “av2 Folpict of wadfo Ty B T x B, E= o= & QICHH
Ol =AMUlE |]A “b, “c”, =& “d"2 FolotCt
Table & 2-1-0
Species & X
St
Present Q\C} Absent QiC} Total 2|
Present QIC} a b a+b
Species &y
Absent QiCt c d c+d
Total A a+c b+d n

n=a+b+c+d

Probability of obtaining species x  P(x) = (a+c)/n
T x7t US2 EE  P(X) = (atc)/n
Probability of obtaining speciesy P(y) = (a+b)/n
Ty7l A2 &E  P(y) =(atb)/n

P — e |

Expected Joint probability (JP): the probability of both species x and y are present

T xQy7t7t 2% QU2 7|t #&  JP=P(X) x P(y)

15
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Significance level for Chi-squared statistical test ()

Lase |l £

Significance level (o)
0.05 0.01
72 +=(a)
Df (AR &)
1 3.841 6.635
2 5.991 9.210
3 7.815 11.345

Figure 2-1 (The figure on a separate paper on your desk) is a distribution map of two plant

species, Plant-A (o) and Plant-B (e), and a sympatric spider species, Spider (%), in a

hypothetical community. Each square is 0.5 x 0.5 m?,

O 2.1Mgeo Ae 8ol A2 7tdel 28N & HEFT AE-A(0)2% A=-B(e), 121
=0.5x0.

SUot A0 AHs AHO|Z AHO|(%k)2 BEZO|Ch 20| H2E 0.5 0.5 m?o|ct,

2-1 Association between Plant-A (o) and Spider (%): analyzed by quadrat method.
Put a 1-m square quadrat on Figure 2-1 using the following 40 randomly assigned coordinates
as the center (i.e., 2 x 2 complete squares) and determine the type of each quadrat.

A Z=-A(0)2F AO|(sk) AtO|2] A AT 2%t &M
ofzHoi ZFOfTl fIXIE T2 5t 1-m? HIHFAE 38 2-1 0 52A|2. O|FA StEH 2T
2x2 Mz FEE A4 Eol gl 4 gdSe RS 2452t

N-11, S-8, F-10, Q-18, O-16, K-2, L-4, M-17, M-4, H-17

X-2, K-11, T-19, M-8, P-10, G-8, B-19, M-19, S-10, O-12

J-18, D-7, B-17, I-11, B-10, G-13, V-16, C-3, F-5, R-15

L-2, Q-11, R-5, G-11, K-10, T-10, X-9, R-3, O-3, F-16
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A BCDEFGH I JK

']
2w °
3 *
* | *x % o)
4 ®
5 : 2
6 x® L.
7 - ‘
»l
8 ®
9 L] x
1N .* °

C-3 for example: ®/2] O&2 C-39 X0 &2 LHF9| ofo|Ct

Q2.1.1. (1 point each; 9 points total) Write down your results in Table 2-1-1 on Answer Sheet
and complete all the blank cells.
(A4 18 & 9d) BAX|e # 2-1-12 2Z& HIZH0| diFSt= SAFL IHFHE MAL.

Answer the following in your Answer Sheet: Ct3 230 Cist B2 QX0 MA|2.

Q2.1.2a. (0.6 points) Calculate P (Plant-A).

Q2.1.2c. (0.6 points) Calculate JP (Plant-A and Spider)

M=-Aet ADZ 25 s =& P E AL

0Q2.1.2d. (0.6 points) Calculate the expected joint occurrences.

AME-A2 AOPZF 25 AS 7|HHXE A LS L.

Q2.1.2e. (0.6 _points) Two species are more likely to be positively associated if the actual
observation of the joint occurrence is greater than the expected one, and negatively associated if
the actual observation is smaller than the expected one. According to the expected joint
occurrence, what can be hypothesized about the kind of the association between Plant-A and
Spider? [Answer Code: P for positive association, N for negative association.]

(06 &) 2t e EXsts el AFX7H 7|HXEL O AnH £52 3HHC
A O B2 A 2ok oY HdSX7F 7|oX[20t Ao 2FHO A7 AS
M Z|oiKlof mEM AFS-A b AHO|l Atoje] AIZE OfF ZO|2t= JHEE ME = Us7R
A ZAEH prE, FEHC ZAEIH ‘NS HX|O| AN ]

17
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2-1-3 A simple Chi-squared statistical test (?) with one degree of freedom (df = 1) is calculated
as follows:
A= 1(df = NY O Thadt F10|AtS EA4 HB (P2 Chaat 20| Al4tstct,

n=a+b+c+d

n (ad-bc)?
XZ =

(a+b)(c+d)(a+c)(b+d)

0Q2.1.3. (2 points) Based on Table 2-1-1, Calculate ». (to the fourth decimal place)

%) E 2-1-19| HO|HE O|83l0()A)S A5H ot Ul Xt2INHX| A ASHA| L.

2-1-4 The strength of the association between the two species can be estimated from a coefficient
(V) defined as follows:
T 5 Ato[e] Ao Ciet Z== Ctgar 20| FelE A= v

i

sl 8 &+ ULt

_ ad —bc
J(@+b)(c+d)@+c)b+d)

The V value varies from -1 (strongly negative association) to +1 (strongly positive
association) and it is zero when there is no association.

Va2 -1(E5HA BEEC BHANVREE +1(Z5HA SFHC 2A) AOlof /e MZ ATt
gl m )o| Ect.

02.1.4a. (2 points) Calculate the V value from Table 2-1-1. (to the fourth decimal place)

d) # 2-1-12 HOIHE 0|83ty v ¢t= 2+ ota Yl Xt2|7X| FHA| 2.

Q2.1.4b. (2 points) According to the V value, what can be hypothesized about the strength of the
association between the two species? (Mark your answer with an “X” in the cell on the Answer
Sheet)

@& Vv uo m=H £ F Ao[e A Z=0 5t o JtEE ME = U=
(EFREX|el #O| "X"2 HA|SIA|R)
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2-2 The following table shows data using 40 randomly placed 2-m square quadrats.
L2 HE= 40702 RERAZ RIX[AIZ] 2-m HHFLE AT O|O[E{O|C},

Table # 2-2-1
Spider 0] (*k k)
Present Q!Ct Absent giCt Total &4
Present QICt
14 16 30
HE-Ao
=-A0) Absent giCt
8 2 10
Total 2HA| 22 18 40

The expected joint occurrence is 16.5.
&H EME 7|tHX|= 16.5 O|Ct.

The Chi-squared statistical test (?) with one degree of freedom (df = 1) is
calculated as »? = 3.3670.

AHRE 1(df=1)2 SAHS % x* =3.3670.
V =-0.2901

Based on Table 2-2-1 answer following questions:

# 2-2-10f 273t Chs ZEE0 B 2!

Q2.2.1a. (2 points) According to the expected joint occurrence, what can be hypothesized about
the kind of the association between Plant-A and Spider? [Answer Code: P for positive
association, N for negative association]

@ &) oM =X 7IthK|of MEM AZE-A b Ol AO|Of OfF ZFO| A7t UCta
tdE Me = A=l B 7= g2oUxjo =3 2

HAISHA 2]

ol A= P 2 28X A= N 22

1A
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Q2.2.1b. (2 points) According to the V value, what can be hypothesized about the strength of the
association between the two species? (Mark your answer with “X” in the cell given on the
Answer Sheet)

RA) VU M=H £ F A0 O Z=of AL EXfetct 7hd
(B2 X0 A= ZHo| "X'= EAISHAIR)

mjo

ME &+ A7t

rr

2.2.2. (6 points total) Answer questions: Mark with an “X” on the Answer sheet for each
statement whether it is true or false.
(6 ) ttg E=0 HotAR: 2429 TI=0| FRIX| AXAX| EHRAX|O| X2 HA|ISHA|2.

Q2.2.2a. (2 points) Both tests of association using 1-m and 2-m square quadrats (sections 2-1
and 2-2) allowed us to reject the null hypothesis of random distribution.

Q7E) 2-11F 2-2 0lM ARBH 1-m LTl 2-m LHTE ALESIY HAE A5 I F
PY 25 B9 222 IVHEES 7IAHSHRALL

Q2.2.2b. (2 points) The larger the quadrat size used, the more accurate the results.
3 g7 2717t ¢ 2 S E AESHHE Zits o F=ott

Q2.2.2c. (2 points) Increasing the sampling efforts in the quadrat method should improve the
accuracy of the results of species association.

Q3 LEFHYAM B2 8 SHAZ|= A2 B 2AS 2nE § FetotA oot

—

n

2-3 Association between Plant-A (o) and Plant-B (e): analyzed by the nearest neighbor method.
Tally up the frequencies of the nearest neighbor of each plant systematically for all individuals.
Fill in the totals in the table printed in the Answer Sheet.

A =-A(0)2t A =-B(e) A0S &tA: 71E Z2Het 0|RE ZAISt= EE 2ot &4
BE 7HA of EHOH 2t AE0| JHE ThitR O|Re| HIZE MAKHL=E ZASHAIR. lé.*7<|9| #of| A
HIZIES 25 MRAL.

rr

0Q2.3.1. (0.5 points for each cell; 3 points total) Write down your results in Table 2-3-1 and
complete all the blank cells.
(Z Ztotck 05 F; B 3 %) B 2-3-10] s 2E BIZHO| Zot

i

HoAe.

0Q2.3.2a. (2 points) Based on Table 2-3-1 with one degree of freedom (df = 1), calculate »2. (to
the fourth decimal place)
™) RAAREZE 12 B 2-3-18 AMBS0] 222 A4H Of2f 4 XI2[7HX| A ASIA|2,
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0Q2.3.2b. (3 points) Are these two plant species randomly distributed, associated or segregated?
(Mark your answer with an “X” in the cell on the Answer Sheet)
B H) o & A=EF2 FHRZE 2=E5t=7F M2 e = M2 22|k 2ESH=71

(Efetx|el 82 Zo| "X'2 EA|BHAIQ)

2-4 Answer questions: Mark with an “X” on the Answer Sheet for each statement whether it is

true or false. (4 points total)
HE0| oA ZtZEo| RI=0| EQIX| HACIK| THX|0 "X'2 HA|SHA|L.

0Q2.4.1. (2 points) The null hypothesis of the y? test for the nearest neighbor method is that both
Plant-A and Plant-B are randomly distributed.
2 ®) 7t 71k 0|2 ZAF Yo Cist 2 HSe Yt

=ZotCh= AO|Ct

A2.A 9 A2 7t RS9

rlo

0Q2.4.2. (2 points) Using the nearest neighbor method to test species association can avoid the
quadrat-size effect.
d) T AO|2] HAE HB5H|

Yol 270 w2t tHE 2

50 7HE 7bIh2 Ol =AF HHEE A%t A2
(o]

o
£ og + AL

[
i
ne
mjo
>
e

rr
ot
=1
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	UQ1.1.1 (4 points for each correct spider; 16 points total) UMatch each spider code with the correct name respectively in your Answer Sheet. Note: each spider code can only be used once, or the grades of these cells will not be counted.
	U(옳게 답한 거미마다 4점; 총 16점)U 답안지에 각 거미의 이름을 찾아 이름 옆 네모 칸에 거미의 기호를 쓰시오. 주의: 각각의 거미에 할당된 기호는 단지 한번만 사용하여야 한다. 그렇지 않을 경우 에 해당 기호가 쓰여진 칸은 채점하지 않는다.
	(각 칸마다 0.65점; 총 13점) 만일 거미가 답안지의 왼쪽 칸에 제시된 형질을 가진다면, “＋”로 표시하고 형질을 가지지 않는다면 “－“로 표시하시오. (잘못된 답을 쓸 경우 각각에 대해 0.2점씩 삭감할 것이며, 최소 0점이 된다.)

