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Dear Participants,

® In this test, you have been given the following 2 tasks:
Task I: Reconstruct the phylogenetic tree for the given spiders (60 points)
Task II: Test of species association in a community (40 points)

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

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

® 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.

®  Use pen only. You can use a ruler and a calculator provided.

® 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.

®  Stop answering and put down your pen immediately after the end bell rings.

®  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 after the check is done.

® Enclose both the Answer Sheets and Question Paper in the provided envelope after the spider
check is finished. Our invigilator will collect it promptly.

Good Luck!!
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Equipments and Materials:

Equipments:

1 Dissecting microscope
2 Four sheets of colored pictures and one sheet of black and white
picture:
Figures (figure 1-3 to 1-12)
Figure (figure 2-1)
Forceps
Petri dish
70% ethanol
Plastic dropper
1-m quadrat cardboard (represented by a small cardboard in the
zip lock bag

~N N L kW

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

T STEMRIR

[
:[urr

1. Ejﬁﬁﬂ@r%'(% x1

2. pblgg% o qgﬂwﬁg?_ =R E’[[ﬁlkﬁ
Figures (Figures 1-3to 1-12) x 4
Figure (Figure 2-1) x 1
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TASK I: (60 points) e (|"JT 60 77)
Reconstruct the phylogenetic tree for the given spiders
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Figure 1-1

External morphology of spider. A. Dorsal view. B. Ventral view.

Figure 1-1 Aot HIF/IE A 70 B. Jup !
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A: two transverse eye rows,
with 4 eyes on each eye row

B: two rows, with 6 eyes on
the first eye row

C: four rows, with 2 first
row eyes smallest and 6
posterior eyes arranged in
a hexagonal configuration

o9
0 0
© o

D: three rows, with the 4 first
row eyes much smaller than
the others

E: three rows, with the 2
anterior median eyes much
larger than the others

F: three rows, with 4 eyes
on the second eye row

G: eight eyes with one diad
(a cluster of 2 eyes) and two
triads (a cluster of 3 eyes)

H: six eyes in two triads

I: six eyes in three diads
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Figure 1-2 Eye arrangements (A key is provided on the following pages)
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Legends and Abbreviations of figures 1-3 to 1-12

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

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

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

Figure 1-6 Calamistrum on metatarsus IV. A. Absent. B. Present.
Figure 1-7 Tarsi claw. A. Three claws. B. Two claws.

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

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

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

Figure 1-11 Tibia and metatarsus of legs I and II with series of long spines interspersed with

much shorter setaec. A. Absent. B. Present.
Figure 1-12 Double-rowed trichobothria on femora IV. A. Absent. B. Present.

Figures1-3 I'] % 1-12 Elflgﬁﬁi;[z'—ﬁj f‘é’zﬂkﬁ?ﬁ'%ﬁéﬂ%ﬁi

Figure 1-3 %'ﬁﬁ(booklung)A M¥E B — ]

Figure 1-4 1F11—Té‘ﬁ(spmnerets)A =¥ B, ¥

Figure 1-5 #iHs ﬁiﬁ”ﬁ?ﬁ?ﬁ‘ Pi(Cribellum) A. 72F]  B. ]

Figure 1-6 21 I|¢4[illaT'§f(metatarsus) FE Uﬁlﬁ%ﬁ@ﬂlﬁ‘lﬂ(calamwtrum)A 2% B ¥
Figure 1-7 '(tarsi claw) A. = it~ B. iy

Figure 1-8 'MfY=" A. J2%] B. T

Figure 1-9 FJfJGF??:Té‘a(AS)IJﬁleB A. EoRPISTEE B, H3 ’T.F[&lg:_li &l

Figure 1-10 #/RLE[ZC AL i (E(Fphe) B [T /g flT5Y)

Figure 1-11 37— S5 Sf LAY Afj(tibia) == s A e | — = JIFV=[Hl - 7 lﬁ: IR

M= A. 32 B. Fj
Figure 1-12 Sy]HSAH, RURAAY [—JE\—F L= ftrichobothria) A. 12F] B,

mb
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1-1 Key to species of some common spiders

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.

1-1 - Ef*ﬁfj‘ﬁiﬂsﬁéﬁzﬁl@iﬁ?{@

ﬂl Pl L (0 SR P BT ROE[OE B 2 PSR R T b
PR TYERg e PO £ < TS N SRR a ] D) IR~ R et E

%—w—w%mw7ﬂ@ﬁ°¢[*Wﬁ%%w’%w1 iy AR L oA g
FIEFUH BN FY b) o SR AR R E H%’*J?E‘EJ% RLEEREH T o I R B2 2R B

&'?E%E%%Eki g
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Key to species of some common spiders

la Two pairs of book lungs (Fig. 1-3A) «reereerrerrrmrrmeraernemnnnnnninii, o)
1b  One pair of book lungs (Fig. 1-3B) ««rrrerrrrrrmmmmrmmrmiriiriiiiiiii, 3
2a 3 pair of spinnerets (Fig. 1-4A) - ++rssrerrmmmmmmmmmmmmmiiiiiiiiiiiii A, aus
2b 2 pair of spinnerets (Fig. 1-4B) - srerrrmrmmmmmmmmmimiiiiiii, M. bus
3a With a cribellum in front of the spinnerets (Fig. 1-5B), and a calamistrum on

metatarsus IV (Flg 1_6B) ......................................................... Z.cus
3b Without the cribellum and calamistrum (Figs. 1-5A, [-6A) «-ececeererereeeeaeeees 4
4a WIth SIX @Y€ ++++sser s rmmsmmmmmntitittit e 5
4b With eight EY @ #rt ettt 6
5a six eyes in three diads (Fig. 1-20) =+eeresrmnnmnmmmmmmmmmmiiiiii S. dus
5b six eyes in two triads (Fig. 1-2H) «++reererrrmsmmmmmnmmmmmmmmmiiiii P. eus
6a Tarsi with two claws (Fig. 1-7B), with or without claw tufts «-«-c-coceeeeeeenees 7
6b Tarsi with three claws (Fig. 1-7A), never with claw tufts (Fig. 1-8A) ---+----- 10
7a Eyes in three or four rows (Figs. 1-2C, D, E, F) +eeeeeereeneeemeeimiii.
7b Eyes in two tows (Figs. 1-2A, B) «+eeeeeeeeeeeeeseeeemnnniiiiiii 9
8a Eyes arranged in 4-2-2 three rows; with a pair of remarkably large anterior

median eyes (AMES) (Fig. 1-2E)-+++rresssseserrurmrrmrernniiiiiiiieen, T fus
8b Eyes arranged in 2-4-2 three rows (Figs. 1-2F); AMEs not as above ------ C. gus
9a Base of both anterior spinnerets separated from each other or wide apart (Fig.

1-9A); Legs prograde (Fig. 1-10A) «++esrerremmmmmmmmmmmmmmmiiiiiii Z. hus
9b Bases of both anterior spinnerets in contact (Fig. 1-9B); Legs prograde (Fig.

T 10) 2 ) TR T TR PP T kus
10a Eye group hexagonal, eyes arranged in 2-2-2-2 four rows (Fig. 1-2C)-+---- O. lus
10b Eye group not hexagonal-----+++++++++s+sseeeesssmmmmmiiiiiiiiiiii 11
11a Eyes in two rows (Figs. 1-2A, B)++ s errrrrmmmmmmmmmmimiiiiiiiiiiii 12
11b Eyes in three rows (FlgS 1_2D’ E, F) ............................................. P. mus
12a Tibia and metatarsus of legs I and II armed with series of long spines interspersed

with much shorter setae (Fig. 1-11B) «rreeeeereeeeeemmnnmmmrereeenniinin M. nus
12b Legs I and II without such spine arrangement ....................................... 13
13a Femora IV with a proximal cluster of double-rowed trichobothria (Fig.

1_12B) .............................................................................. L. ous
13b Femora IV without such trichobothria (Fig. 1-12A)«-«-+-ceceeecececacecaenee. N. pus
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B LR

1a "E”?x JSEFIT] (FIB. 1BA) s 2
R 3
2a =% %’Fj????}ﬁ (T OO A. aus
?E??FﬂFJ"EJ[JamT 1= L TP M. bus
3a ?ﬁ??éﬁ'ﬁjf £~ fl#f cribellum (Fig. 1-5B), 7 SYPYEFRLAY iHFATE |~ fl# calamistrum (Fig.
1- 68) ...................................................................................................................................................... Z. cus
?E??Fﬂiy £| cribellum 172 E| calamistrum (Fig. 1-5A, 1-6A).......cc.ocvvvvvvummmmsisissssssssssssssssssssinnes 4
4a E |ﬁ$1 o ettt ettt ettt ettt h ettt et e sea ettt et st ea bt st ea saeste e benteteat et st sentes et ene sananan 5
"EJ PR et s 6
5a A [AHIEL] = {57~ P& f,‘ﬁ%”fgj?“é[nfﬁ 279000 ) OO S. dus
S {E ISy et = L& ﬁ‘ﬁé}”f{ﬁ%“ﬁi (Fig. 1-2H) oottt e P. eus
6a [HE]E [ (Fig. 1-7B), FJFARE [HFFATT TH o 7
6b Eﬁé{wj IT(Fig. 1-7A), AE1¥R<E ELI*TE:{* THFIg. 1-8A) oo 10
E ALl = #[?\/ “I#E*J*“#I:J[J(Flgs 1-2C, D, B, Fuoreece ettt ettt vt r s 8
7B L Ry PRI REIIFigS. 1-2A, B st s 9
8a = PRHIIEER)|AY 4-2-2 puB[=4 iyl |[4HI]E'JF|'E5L(AME5)’ﬁj HII (Fig. 1-2E) e T. fus
8b = FRILER|IY 2-4-2 pu B> (Figs. 1-2F) [ flal I IHTFSE FRET | BRI s C. gus
9a [nj|[4HfﬁjEILJ?Fj??:TaLaﬁlffiﬁiy}%;E{Flg 1-9A), #/7 RLELEEF Y (Fig. 1-10A).n..... Z. hus
9b ﬁxj]ﬁﬂﬁ;ﬁﬁ'ﬁ?ﬁ Fﬂﬁl“f LA (Fig. 1-9B), H/7 LR ET(HT (Fig. 1-10B) oo, T. kus
10a EFI'E“«LFB ([R5 @ B, '] 2-2-2-2 PUEERIZENL (Fig. 1-2C) v 0. lus
10b HHE PRI A SR B et s 11
11a HIEEE A5 [PRHFIGS. 1-2A, B)irriceiisinreieess st s ssssss s ssssss s ssssss s 12
11b HIFEE[AY = BRFigs. 1-2D, E, F)avveeeiirrieeiissreieessssiss s s sss s s P. mus
12a 5% Sy Sp LAV AT A - %ZFBkaF I[HIEE | =" (Fig. 1-11B)...M. nus
12b 27— S8 %Tﬁﬁliéé"ﬁjiﬁﬁ%iﬁ ........................................................................................... 13
13a 23] “ffﬁiﬁ;éifﬁ‘ﬁﬁ'ﬁ!? YRRV RZE = FRFig. 1-12B) s L. ous
13b HYPH LAY E SRR TFIg. T-L2A) o N. pus
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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. (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).

U e RIS O IR ERW, X, YERZEOEMRCOIU ] ZOEE AR B © i Figs. 1-1
EI1- 120 g (80 S0 e gl ) E'}"’f“»‘l'gh E‘Jiﬁﬁ?ﬁ%’!ﬂﬂj%@
PP R B R L 7O o PR S i) o o fepiRp S PR LG >
AR I P e e TUAG A SRR S e T ol R S R Bl e T AR S Rl
B A T B ek Bl = AT TO%I RS o

Q1.1.1 (4 points for each correct spider; 16 points total) Match each spider code with the
taxon 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.

Q1.1.1 (- %E{%&E{’Gﬂéﬂi@b} » HEF1657)
SERREOEVES 615 IS » 27 G RS R T DR e B S
AR P - o ) R SRR R

Q1.1.2 (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)

Q1.1.2 (— »J~1;I§/r:50.657,_} , :!;[\?.1‘137»-})
oSl e R ] B MBS L5 I B BRI R e (B T g
ﬁl’ﬂﬂlo.zj} CATE]EST L)

10
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1-2 Reconstruct a phylogenetic tree for eight spiders

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 0 represents the pleisiomorphy (ancestor character) and states 1-6
are apomorphies (derived characters). “-” represents missing characters. 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 the only resulting most parsimonious cladogram
that shows all the character changes on the tree. Numbers 1 to 15 represent 15 steps of the tree.

1-2 Fi " PR R R A

PPN B 3 P IS R RE (A-HDYH Ei(a-t) - ﬁ?‘%‘tfﬁéﬁ[@ > A RLY} e B A
FERLI R < 0 [R 2B 7 ”f*%ﬁ{iﬁf%fro 1-6 [SAR e ZG{Pp [0 H [ HF B H
S B T T R A (T mrmﬁ {1 e-5, t-4) = [l Figurel-13
R lJﬁﬁi_PfL Ao st R B A U’ﬁfﬁ‘%w [ 1-15 I—L%‘j‘ﬁwﬁl‘[—ﬂj 15

flatigh [~

Data Matrix 1-1 (’Fﬁ I 1-1)

Taxa Character

a|/b|lc|d|e|F|lg|lh| m|n]Jo|p]|s|T
A 0 0 0 0 0 0 0 0 0 0 0 0 0 -
B 1 1 0 1 5 0 0 1 1 1 0 0 2 -
C 1 1 0 1 6 0 0 0 0 0 0 0 2 -
D | 1 rjoj 1300|000 0]O0||O0]|2]-
E | 1 rfojof1{0[0]0]0|0]O0|0]T1]3
F |1 rfojof1{o0ofo0jo0oj0|0] 1 0] 1]|4
G 1 | 0 1 4 0 0 1 1 1 0 0 2 -
H 1 1 0 0 1 0 1 1 1 1 0 0 2 -

11
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Figure 1-13 The most parsimonious cladogram reconstructed from data matrix 1-1.

FCRFRRT 1-1 5 7 et s

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.

T 115 (5 H AR B (B0 e DI R

12
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1-3 Based on the cladogram (figure 1-13), answer following questions:
Q1.3.1. (2 points) How many steps of the cladogram are there in total?
Q1.3.2. (2 points) Besides character e-1, which character is homoplasious (i.e., not homologous
characters)?
Q1.3.3. (2 points) Which of the following taxon is the sister group of taxon {C, D}?

(A) {E,F} (B){H,B,G} (C){F} (D){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.

113 q%*[lf’%_%g:u o - qﬁgl[ﬁl T Fufﬁjﬁ

QL3.1(257) i i Aot € 254,

Q1.3.2 (2 53) ﬁ%Jel’wﬁﬁEﬂﬂl[Fﬁff S IRRE

Q1.3.3(253) FMfI(C, D) BRFELL 7
(A) {E, Pﬁ (B) H, B, G} (C) {F} (D) {H}  (E) {B, G}

QL34 (B~ IfEXH M 0455 » H250) I'J ™ #PEHE B [~ F % m-1 Vi 2 3 L F%“
F6 HlIpY Troe 47 X ¥ S False ™ X

—'—v'r

I-
E

Character
s-1
s-2
a-1
g-1
d-1

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, “II” for paraphyletic, or “III”” for monophyletic grouping.

N S AT ) R 2 T AT SR [T A %+ TN 7 JT A

Taxon

{H}

{B,C, G H}
{C,D, E, F}
{B, G, H}
{B, E, G}

13
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TASK 1II: (40 points) R~ (40 77)
Test of species association in a community
RS [l % Popss phipuPora = 4 P

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 v, it is defined as type “a”. If a sample
contains only species y, species x, or no species, then it is defined as type “b”, “c”, or “d”
respectively.

S P L RGP RO 2 [ TR IR - e
g [T PR 2 4 JERGEE fl1— FE R EERLN S [ [ AEAAS U Table 2-1-0 Fra) -
DI iR 7 XY (R USRS o SRR (RRE )
Y~ X~ F&ﬁﬂi%"ﬁj s 155 H“%&z@%&lg@b e fvde

Table 2-1-0
Species x
Species y Present Absent Total
Present A b at+b
Absent C d ctd
Total atc b+d n

n=a+b+c+d (ﬁfrfjt[ﬁfﬁiﬂ{ilid;'/%ﬁf, % n)

Probability of obtaining species x  P(x) = (atc)/n (& X PIFEAUESSR)
Probability of obtaining species y P(y) = (atb)/n C&EH Y P/ [US3)
Joint probability (JP): the probability of both species x and y are present
TP = P(x) x P(y) (P [ 1575 i [0856)

Expected joint occurrences = n x JP (ﬁ'rjfr"’ﬁéﬁ N S fif)

Significant level for Chi-squared statistical test () (- ¥ 53 FrHVEHH -f<1%)

ignificance level (a) | 0.05 0.01
Df
1 3.841 6.635
2 5.991 9.210
3 7.815 11.345

Figure 2-1 is a distribution map of two plant species, Plant-A (©) and Plant-B (e), and a
sympatric spider species, Spider (%), in a hypothetical community. Each square is 0.5 x 0.5 m®,

@zgg;@ﬁﬁ;F@@ﬁﬁwA@%w»B@%«ww—@@%ﬁ%wﬁ%ﬁww
EJ— @ U R 0.0 X 0. Atk
i

14



IBO - 2011

TAIWAN

PRACTICAL TEST 3

ECOLOGY AND SYSTEMATICS

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.
I ASAEE 554 A R frpickp {2 Ff'f;& [ (EEYS R = e 2 NG pUBAESE N 40
FEERHBE PRI R ASHOH 1 REC RN 2 [RS8 2 x 2 ] A

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-17,1-11, 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

ABCDEFGHI JK

N
2w r
3 o
x| ®x * e}

4 &

® s
{EEELERREGL
7 = C
8 O
9. * X
1in .* 9

C-3 for example (=43 Fig.2-1 V q‘“iaﬁ' 7l > T;T?ﬁ;t'ﬁ". C-3 {0 {l)

Q2.1.1. (1 point each; 9 points total) Write down your results in Table 2-1-1 and complete all
the blank cells.

T ﬁi’é} _FpY Table2-1-1 Fy h Al » &7 LFHFATJ‘]* Sl [’[E*Fﬁ]fé@

Answer the following in your Answer Sheet:

Q2.1.2a. (0.6 points) Calculate P (Plant-A) F 1 A fEP 2R pUES

Q2.1.2b. (0.6 points) Calculate P (Spider). & g1kt RS

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

Q2.1.2d. (0.6 points) Calculate the expected joint occurrences [ JF,' HEHV PR o B i
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. What kind of association exists between
the Plant-A and Spider? [Answer Code: P for positive association, N for negative association. |

D (PP AT RO 8 S Sl S (PTRER Py 2 R
L L S (SIS FARR - T A A SRR % BT 2 P AT N A
%%o 7
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2-1-3 A simple Chi-squared statistical test (5°) with one degree of freedom (df = 1) is calculated
as follows:

TP UR EL TROTRINS  EREET floz

n=a+b+c+d
- n (ad-bc)?
X (atb)(c+d)(atc)(b+d)

Q2.1.3. (2 points) Based on Table 2-1-1, Calculate > (to the fourth decimal place)
B ESL BY Y Table 2-1-1 FF5T 2 0 JVE[ ] g@gﬁg‘m Y

2-1-4 The strength of the association between the two species can be estimated from a coefficient

(V) defined as follows:
SR S P 2 RO 1)V IR - CRE E OF
AR 0 A A1 -

ad — bc

V=
J@@+b)c+d)a+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.

Q2.1.4a. (2 points) Calculate the V value from Table 2-1-1. (to the fourth decimal place)
Al I 2-1-1-F [Tt V]| Bk oap ot

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

PV il %T‘i r[%tF‘HH | X A&, iﬁ[ﬂj ELLIEE; EJ*EJ' TG TS (7 5T

2-2 The following table shows data using 40 randomly placed 2-m square quadrats.

VI SEAEE | 40 B HRIY 2 2 N L B S

Table 2-2-1
Spider (k)
Plant-A(0) Present Absent Total
Present 14 16 30
Absent 8 2 10
Total 22 18 40

The expected joint occurrence is 16.5 [ ’F", PRV [l £ 16.5

The Chi- squared statistical test () with one degree of freedom (df = 1) i 1s
calculated as y* = 3.3670. 7t FIFE B 1 ufp ™ &S 05 ¥=0.3670
V=-0.2901V fifi£3-0.2901

16



IBO - 2011

TAIWAN

PRACTICAL TEST 3

ECOLOGY AND SYSTEMATICS

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

Q2.2.1a. (2 points) What kind of the association exists between Plant-A and Spider? [Answer

Code: P for positive association, N for negative association]

0Q2.2.1b. (2 points) According to the V value, what strength of the association exists between the

two species? (Mark your answer with “X” in the cell given in the Answer Sheet)

2.2.2. (6 points total) Mark with an “X” on the Answer Sheet for each statement whether it is

true or false.

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.

Q2.2.2b. (2 points) The larger the quadrat size used, the more accurate the results.

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

B Table 2-2-1 [ ET )™ fHIRE :
(pzmejnA@%?ﬁéWE%%W%WFNP%}W%’N%ﬁW%)
Q2.2.1b (2 53) VBV i » SEPYRE o 2 BTG T T (735502 2 (1) X 8 )
222 (# 6 57) » AT ™ [RGB EL R E A T %ﬁ
Q2.2.2a(253) L] Tm g7 2m b7 foR=(sections 2-1 7% 2-2) IS Fffiaery i =
i@ (A B S P S5

2.2.2b (2 57) BAENNE RN RS S
Q22.2¢ (2 53) ¥y i bedtE PROEVELR e [ I ROEPE = 2 il POt
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.
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.
0Q2.3.2a. (2 points) Based on Table 2-3-1 with one degree of freedom (df = 1), calculate »°.
(to the fourth decimal place)
0Q2.3.2b. (3 points) Are these two plant species randomly distributed, associated or segregated?
(Mark your answer with an “X” in the cell)

AR TR 2-1 ’ Il ﬁ%ﬁ?ﬁﬁiﬁﬁ %ﬁ"‘[?ﬂ@?ﬁ@?ﬂﬁi%?[ﬁgﬂE?FJ‘*FE@ ’ ﬂﬁ?l’ﬁl A 1
P B AR I PG {2 2P MR RE NI T SRS e
Q23.1(1 ffﬁo.s 73, H 357) $#Ik{NE * Table2-3-1 1

Q2.3.2a (2 53) FUS Table 2-3-1 5H T | W FIFT1 £ 1 PUPNERET = ] Helionpaed
Q2.3.2b 3 73) g PERp Vo I RLERS 7 (=2 2 ok 2 2R 2 I X3 Ty o

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

true or false. (4 points total)

Q2.4.1. (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.

Q2.4.2. (2 points) Using the nearest neighbor method to test species association can avoid the
quadrat-size effect.

2-4 ﬁ%ﬁlﬂfﬁ B R R HY R 2 ﬁ%ﬂ X 1‘??‘%‘& ﬁi’TﬁHI
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Q241 (257) 1 test S LTI 012 HRAL"A P72 B ARPOET 1L2 4553 1))
Q2.4.2(253) IR THBE FrER B T & VIR
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