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ABSTRACT

ABSTRACT

Keywords: Branchinella kugenumaensis, population density, population size, fecundity

In Taiwan, the fresh water fairy shrimps (Branchinella kugenumaensis) are only
discovered in the Hsiang-Tien Pool which is a vernal pool and flooded after heavy rainfall, in
Yang-Ming Shan National Park. Recent researches discovered that their life history pattern is
highly adaptive for this unpredictable environment. However, the details of the population
biology for this species have never been studied. To under their population dynamics, this
research focused on the measurement and estimation of population density (D), spatial
distribution and population size (N). Then, the population fecundity (F) is evaluated by the
clutch size (f), population size and sex ratio (p).

The water quality parameters (depth, pH, conductivity, temperature) were recorded
whenever this pool was flooded after the heavy rainfall. The population density of each
position was recorded by counting the numbers of fairy shrimps per 5 liter of water. The
position of each investigation was analyzed vertically with depth and horizontally by GPS
system.

During 2005, 4 entire life cycles of fairy shrimps were recorded. In spatial distribution,
the larvae tended to appear at the peripheral and shallow area. There is significantly higher
population density in the early stage in the western side of this pool. However, the adults
tended to live at the center and deeper area. The daily records of population density and total
volume of the pool demonstrated that population size declined exponentially. According to
the exponential model, the initial population size (No), or the population size at emerging,
ranges from 6.13x10’ to 1.72x10” and 3.49x10" in average. According to the clutch size per
female, the average spawned cyst number per cohort is 1.67x10+0.810x10° and the annual

population fecundity (F) is 2.35+0.99 (cyst per individual).
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Assuming that the patterns of change of population density are similar with this year, we
estimate the F of 2004 cohorts will be 24.90. By the survival chance from emerging to the
first spawning (0.15) published in the previously research, the F of 2004 will be 23.39. Both
values are significantly higher than the F of cohorts of 2005.

In the turnover of cyst bank by newly spawned cyst, F must be higher than 1.25 for
viability of population. As significantly higher than the lower limit both in 2004 cohorts and
2005 cohorts, the viability of future cohort will not be suffered immediately. The current
actions of the management on the habitat are efficient. However, as significantly annual
variation on F is observed, suitable conservative practice will be paid more attention.

Furthermore, future studies focused on the interspecific relationships will be noticed.
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® Hildrew, A. G. (1985) A quantitive study of the life history of a fairy shrimp, Brachiopoda anostraca,

in relation to the temporary nature of its habitat, a Kenyan rainpool. Journal of Animal Ecology
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B2, Piebiphbe e ? kT L GHES, ERIEFFTFRZ
POKE P BRI P B A 2R R DI (R - ~2 2), HHED
AR R N T B R RI(F 8ach c), A REH(% A 1), BIEY 2
PR A B(F e~ X)) B s GRS, A BAKE G Rt o
7 I, &P R KE, BRI EEA G A & (KE >1200m) B i b
At el At B S A g ER(hotspot), R4 e R (> 26.7); A PPk,
Fl75 120cm 27 F &+ R ER AR, BFR A P L2 0 %, ¥ s ol il
A AR S A G REN(D > 11); APk Y B, PRI A A GRS R B
ME - A7 ), BGOSR R A R2 T RS BRE, A AHE

BRI - A .

\m

AR, W RIAR R P b 4, B OER LB A G TG o
o FMA T, BIRARIEASTE AT, BB RS R kR K

WP SRR ke K2 T K (B 9asbac), AT FafEokEE G 2 koo
Platid 2y (5K 16 H 2,3 B )P 3 kenk K (R 10), T %6 %5, R
Bt kaenY TR PPREBBGSLE S, AP AEE, RIS PER

BT R PP avEHLE A G, AR kAW, ARAGREAR, A Y 1,

A

PLAT K &0 PYRlfs kAR 0s, AR A2 T K (W9, 10) -
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BRI AT A TR E B RS K P s 4 (] 10), £ R E (N(D)
A pE A p s (B 1) FH s 5, 3 8 R 1 0t B Rdp Boiest % R (R

12), iz General Linear Model 4 47 %% %, %% & chp ¥ it 5 47 b} %

—NN(t) — g 0seII68 (12 = 0 737, P < 0,001, n = 26) 5]
0
e=2.71828

SR tER T ERE LD NDR AR LRt TEFEE NgRl 24~ %EE, &~
Aizartiokis, d 43¢ ik P B (cyst bank) it B i s o 25V[4], 1 E Aw
Bk, P e Nok t, E6FFE Y, AP hNgh K, 1w

&b, v B cohort ¢ Ng ehiifeid 1.40x10%(% =

-

NER A RIS AR, e A B A58 5 0 » AP,
PR & (005) T L AR B, B - ACPIPE, TI0E LupA AR
20.63(22.39)#, 1435 & cohort B dc iR A2 A PR, T et 1.67x10° (N =

= 4‘
4, SE =2.03x10") (% =), @ % cohort ch-T 354 7 4 (F=M)m/ﬁ\ u % Pl

0

cohort =3.21(cysts per hatching), P? cohort = 3.24(cysts per hatching), P® cohort =
1.42(cysts per hatching) 2 P* cohort = 1.75(cysts per hatching) (% = ), 2005 & & hF

Rl % 2.35 (cysts per hatching) -
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ER N T

WL BRI AR, e R H P A G I AR R A G, A ALY Y
i T4 (hotzone) | o BB 2 ipf s FnFF, Vit K p R Renfpmic §
FlF L B i RIEA AL T ki, RS2 H R BATELRL K (okkiE,
clamp shrimp)ehz B3 M ik e A3 ¢ pHE T R A ¥ ¥ i2F =52 2 F
FRPFDLRE, A -REDAT, B2F 23 F-RAv G LR, Rt LB a0

BAT QLR E (6 M 7 3 F, B keI i B T 2

IR ALA A & R 5 e
Mz iE A i 5 % B (nauplius) 2 18 & & %4 B (metanauplius) - 3 £ 4 &
Fenn AR RS, Fa & 5 Byt K ok HIEE A SN R

B g AR BT AR RS e A R RITA R B I B E S AT F T2
’J‘Bg(% &—i{ 2004)1 BTJ‘LLLv ﬁ—j“ﬁﬂ‘iﬁ ’ /P * %— E—' TE{—.E_ ﬁj%iLv
TFFAREFRFE T OB, HRRBRN G PR DB TE RN PR

55 e

= 22004 £ PR iR AT 394 3 4 (F) i B

2004 & ¥ n4c3E Ay F 2 1 cohort IR0, s RS R 9 X ik A PH, A
Aol HPFAY Y T AR R ATEE R AR, 1945 2004 £ @ X 2 RFE
griBAERENR APRIEEEB R DD RUORNE AE RN, TS
vk E R w AR enT d00E, e 2004 # I A T N aEHE

2004 & @iz gE AR T 1A PH P, B OKIRER 5 100em’, 1145 AR i

%, -kiE % 100cm pF, ® i3 cohort e B ehT s5E L 9.08x10° (+2.85%10%), i

lﬁ S, A
M -
%ﬁﬁ PRI 2004 BP0 2 RS RS (Branchinella kugenumaensis, Tshikawa). & 37l
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KL G 2004 & PR LA PREZ EEE o fR@ A& R e B cohort W R -
Beng fedp e 2004 & H PP cohort £ AT w =k enA P Hp (% &% 2004), @ &
oA, HELE Y 6 (R aEsiF] AR Sk F, kA E R G
PR E EFEE P FUESGY, LR IEFE TR R MORFEE, T 2004 £
PPcohort % = B A P 1L (S hA PR R, AT 3 = i cohort end | ¥ e
T 351 (3.90x10° £ 6.38x10%) 4 2. 15 = S enA PP R o & 2004 £ 9 n i A2
ACPREEJR] (% &% 2004), *+ 2004 # ¥ zkFE £ cos B cohort F it AT
5 1.74x10° B kPR 7Ry % 0 A AT § e No ehT 3518 (3.49x10)3 5, B 2004 # énF
Bk 249007/ 1), i AERSP106 B (£2)
- BEIEFa I AR I AP ahgiES, RN[2]2 3, F&p

Tt DA P2 YA K G R b

E—fXpr 2]
1+ p;

_E
F= N 3]

#-m N 5

N . :
F:fx_JxL [6]
Ny, 1+p,

A LRET, P /r’*’\é?ﬂ—ﬁig 208, 4}; 15% i £ ¥ 14 f—éf']é_gl’ﬁ};(% &%
2004), # #-t 5%  r 5Y[6], B 2004 # @R A F R 2839(% 2), A A

ERSI0E o
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22 B IEL 2004 2 2005 E2 F~ 2P 2 Y, .. «

ul

572

F
cohort N M RETE No . (cysts per
=¥k (cysts)  (No. of hatching) hatching)
2004 P? 4 1.19x10° 3.49x10™ 34.11
36.50°
p! 1 5.48x10° 3.49x10™ 15.70
10.28°
total 5 1.74x10° 6.98x10’ 24.90
23.39
2005 P! 1 9.45x10’ 2.95x10’ 3.21
P’ 1 1.03x108 3.17x10’ 3.24
P’ 1 2.44x10’ 1.72x10’ 1.42
p! 1 1.07x108 6.13x10’ 1.75
total 4 3.29x10° 1.40x10® 2.35

#: % 2005 & = i cohort 797 Ng 7T 358

b: 4% 16%:is 5 5 (% &F  2004) & 3+

V- SENTE
i

FU7‘

R
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2 T3t 34 (F)hE & PR REA W bl
R RIEA G T, R RS 0 Rl Bk , SR PER
AERFE N, w8 & 2 P etk P B (Cyst bank) BB B EFE G B R R R A
Bod BMAE, - LAY chiRmramt g g, PIEBEE SR RE L B
7 L

AEF AP EOR B AL FL- BRM, A H 4 B (S, A

TETRT (RS ﬁ%ﬁ;) O TR N T T L3

(G AE) - R, T T AT P o F, JRR P R i

KF F2UF 5100, @A bi b8 E R4 %, FR- LAHY Dk

PR, RIEBRESRAAG

Rap i YRR aEN, AR FEO R P q 1R o KRS
§rREF LY FY R GE D EBRE o PR A DR P

A, BRBEEAD WA @8 4, A 87 & ¥ &g (Artemia sp.) ot 4

P, R N EET, - &P X QT G 80%E R, E gt S A, pl

TP BARE LS, At EFEPEFREAL ABREER N AR SE G o

¥ F 5 125 P, ks d Hup(Q)E L, p B AT APz EF G

0.15%, 1235 :8[6], & BreAhinAd P > F 3 16.7 o ik % &% (2004) s B 48

E—A rfcentf 50 witep g g rREE BT 0 5 12.35mm, MRS AER

P!z P® 5 % cohort chA “FPRl £ 4& % 4217 o

[:E{ 7FE Uy sf\ QE%&‘
= Pl ¥ ﬁqé%gé 2004 [RFH e [ﬁ'iﬁﬁiﬁﬁ%ﬁﬂa (Branchinella kugenumaensis, Ishikawa) &

fﬁé

E gv— 0. 0058 | ':i 3.1678
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- PR RIFAZ P AS ZHT K 2 WF TR
APHBM: P RFEEBP LR TS B R
PPEB
f” LRIESAA G A T, PR EA G e AR - BRAL LA A
SR, R LAETVRE A RS Ge Rk, T AEL S PR - B
LA AT |, gt o it o R4 Am 7 28R, HFE 4 >71.42~34.11
2R, A ARERREG AT, LAY BREE R INELIRS, AR
éﬁﬁﬁi,%ﬁﬂﬁzgéﬁ&im@47%&,ﬂ&&ﬁﬁiﬁﬁg;Jg 5T o B
IR LGVEE G, Wi AR E L A TS G SRk A Rk BETE A
] PEFORBETR, FEAFASY FRE LY T RIE R TL o AR
B X

i

=

P B RIT DT Rl 9Akmt g %o b BeIRpiE ob, HE A e dET i 2 KLY
2N A A E FaEA el FILEHR A IS HITOEE R R, ER- 2
B
=

5 s Biodh k5, ot B { 3t AP AR ka2 5, 27 L B renE
F F

iR o

TEREGHEPLRFOFIP BT SR g, KL Ay arRRS ) F
PEEL AP AP SR B, 2R AT PR xvmﬁ@{,ﬁﬁ;%ﬁg’f‘g,&i@
AL paged 2 AAFEV AAEEEFTETRAFL L, G

LA BEARH KT L BLRE -

S KT REN E P SR
AFHBM: PRNFEFEP LA FlE T
ESas d K
EELSAP R RGOS E, » AL BEFE I EEZES
AP LR AT EFED IS ETT, ot R H TR .

1 Reznick, D. (1993) New model systems for studying the evolutionary biology of aging: Crustacea.
Genetica (Dordrecht) 91:79-88
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FERE
ERE S Yok B TR TF5- |
APHBM: PRNFEFEP LA FIE 2R
Eaa Ak

AT PRI ALT FREELS G R, FuLEFT 14w
WpE, REAS G OB T R A KRR TR RRT, KRN A
Ll e LR T LR R i R, A
i)

FTaiRE W R LE, Pa A1

SRR Y HirE B it ens Bl R E S R BB T and 4 oog
o i ens fdic e R 2 1%t vk B2 R B oA i dhig 4 (% &
2004), & 4 2 #drd, TekpR(wake) | in R AL OHRR PR FF TR 5 R0
P EEAGS GAGTERIS TR ES, L@ T, SLEI R
MEF LM, PR R EIEON R o PR AT B R T,
CAPERAT ARER B e R, FA I RATIR O E o B, A
A ﬁm4k%”£»ﬂﬁW$T,9%ﬁw$&ﬁﬁ&ﬁﬁﬁﬁﬁﬁﬁ
B, LF 0T AR AR D, BT F R S R R TR

TR S L BRSNS

, B EAE S g, LF LV A
GEIRSCES S e R & T R W US Rl B
e X @Y PRI ASHE R PEBICF kAT BRgER Y,
% 245 (clamp shrimp) s oﬁﬁi&&%ﬁﬁpiﬁéﬁﬂ?ﬁﬁi%ﬁﬁ
g,ﬁaﬁ%ﬁﬁi%ﬁ»ﬁ%&\i%%i&ii%%?%, pay g
doo B E v AT BT R P L R P A N R B R PR, Lok
YR E SRR, R ER (iche) P G BT, el LT Pk
FAGTAMIM G, n B XEHN, poin2@a s, FRHATT 3, R
74 T @aeikipchT a0t & 4 F, B $4 2 P

Grl iR, # F L AR EEHEAAY, o @2 VIR L FRBEFIUF T R o

B, R
18 Luc, B. and B. Denton (1997). "Branchinella maduraiensis Raj (Crustacea, Branchiopoda,
Anostraca) shown by new evidence to be a valid species." Hydrobiologia 359(1/3): 93-99
1 Timms B. V. & Michael C. G.
HiBy B 5 SBP N=HEE N

rendonck L. <£ B. J. Riddoch (1999) Wind-borne short-range egg dispersal in anostracans
(Crustacea: Branchiopoda). Biological Journal of the Linnean Society 67:87-95
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PR~ B4 1991 2 EiES B2 B AEFY c PIINFEEFEP LR
PO

A~ ALmE 2004 B P LB RS B -3 A (Branchinella
kugenumaensis, Ishikawa)z. # = ¢ # 7

Brendonck L. & B. J. Riddoch (1999) Wind-borne short-range egg dispersal
in anostracans (Crustacea: Branchiopoda). Biological Journal of the Linnean
Society 67:87-95

Hildrew, A. G. (1985) A quantitive study of the life history of a fairy shrimp,
Brachiopoda anostraca, in relation to the temporary nature of its habitat, a
Kenyan rainpool. Journal of Animal Ecology 54:99-110

Luc, B. and B. Denton (1997). "Branchinella maduraiensis Raj (Crustacea,
Branchiopoda, Anostraca) shown by new evidence to be a valid species."
Hydrobiologia 359(1/3): 93-99.

Reznick, D. (1993) New model systems for studying the evolutionary
biology of aging: Crustacea. Genetica (Dordrecht) 91:79-88

Timms, B. V. & Michael C. G. (2003) The Fairy Shrimp genus Branchinella
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L BP LR R BP LA (Branchinella
kugenumaensis, Ishikawa) *% # # fx #* 3
FHD AN ¥ A
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