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Abstract

Abstract

Key words : clam shrimp, classification, growth curve, growth rate

I. Background and purposes

Siangtian pool of Yangmingshan National Park is an ephemeral pond in northern
Taiwan. At least 3 species of big Brachiopods co-exist in this pool, which include
fairy shrimps and 2 species of clam shrimps. These tiny crustaceans are capable to
complete their life cycles before the pond dried up. After the studies of life history and
population ecology on fairy shrimps, Branchinella kugenumaensis, in the past few
years, this project takes clam shrimps as the study subjects. Their classification,
growth patterns, and the influence of temperatures on growth rates are the goals for
the first year project.
I1. Methods

Clam shrimps were sampled from Siangtian pool in Yangmingshan National Park
after typhoons or heavy rains during summer time. In addition, clam shrimps were
cultivated from egg-cyst containing soil from Siangtian pool in the laboratory under

controled temperatures (15°C ~ 20°C ~ 25°C and 30°C). Individuals of different

developmental stages were pictured under light and electron microscopy. Body
lengths were measured by ImageJ from computers. Several parameters of life history
were recorded and compared among species, including hatching time, length and age
at sexual maturity, and life span. Morphological characters of specimens were
described in detail for species identification.
I11. Results

Based on the morphology of adults of clam shrimps and the confirmation by Dr.

Christopher Rogers, EcoAnalysis Inc., USA, Two species of clam shrimps were
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identified, Lynceus biformis and Eulimnadia sp. Their taxonomy hierarchy is under
the Kingdom Animalia, Phylum Arthropoda, Subphylum Crustacea, Class
Branchiopoda and Order Diplostraca, under which the former species belongs to the
Suborder Leavicaudata, Family Lynceidae, while the latter species belongs to the
Suborder Spinicaudata, Family Limnadiidae. Growth patterns were expressed in
sigmoid growth curves. It was shown that clam shrimps grew best under the

temperatures between 20°C and 25°C. Their growth rates were the fastest and reached
their largest body size under cultivation at 20°C. However, the low temperature, e.g.
15°C seemed too low for the growth of clam shrimps.

IV. Discussion and suggestions
(a) Immediate suggestions: conservation of Siangtian pool in Yangmingshan
Siangtian pool in Yangmingshan is a popular hiking place for visitors. People
even leave scent material for religion worship in the middle of pool. We suggest this
activity need to be under control to protect the water quality for the conservation of
these rare species.
(b) Long-term suggestions: value in education and research in future
Clam shrimps and fairy shrimps are good organisms for education because they
are easy for observation and have short life histories. Their special life strategies and
interspecies relationships can offer a great opportunity for further academic research

in community ecology as well as in evolutionary biology.
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Flot o BRI A A kik g & AL

B 25CHA4Y APy T WA FSHRRES B2 Ed Rs § S
Al B E ARME L E BT 2 27405 mm (n=2) & f 5 it P -
BEARAESZE LI REPIEAL AW 123 17X 2 573 (42
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20 Lopez, S., France, J., Gerrits, W. J., Dhanoa, M. S., Humphries, D. J., and Dijkstra, J. (2000). A
generalized Michaelis-Menten equation for the analysis of growth. J. Anim. Sci. 78: 1816-1828.

! Cloern, J. E. and Nichols, F. H. (1978). A von Bertalanffy growth model with a seasonally varying
coefficient. J. Fish. Res. Baord Can. 35: 1479-1482.
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Class Order Suborder Family Genus Species
£ p I 1 iz &
Anostraca Chirocephalidac Chirocephalus | ® Chirocephalus nankinensis
Daday, 1910 osepna -nirocep
Se;s,gliw 2 p e 2R EES
® 5 Pim Than.mocep halidae Branchinella | ® Branchinella kugenumaensis
FELL - Simon. 1950 WA | weRiE
' KREEAF
® Lynceus brachyurus
Lretericim (Holarctic/Lentil clam shrimp)
Linder, 1945 Lynceidae A Lt ]
Diplostraca B l 1;/ g;*p _ Bairq, 1845 Lynceus Zin lii:nmark, Australia
Gerstaccker. 1866 ® 57597 o {5 Stebbing, 1902 Muller, 1776 | o* licorni
staccker, Ty R L Y ynceus gracilicornis
E()7 P ~ Packard, 1871
, £ 4 £ (b i) (4P B ) st :
Branchiopoda o s s Texas(1™ record), North Florida
Latreille, 1817 Choncostraca ® L &R ® ity - HNAEF N ]
R B BE(R)" 47 LEpRg T A 6mm, % A 320/m2, live 3 weeks in lab
(L E+irk) copulation Smin, carrying 200 eggs
and ® Eulimnadia agassizii
Cladoceromorpha (Agassiz’s clam shrimp)
i Spinicaudata Limnadiidae Pia Bty
(GR? +4 &) Linder, 1945 Baird, 1849 6(~9)mm, 4~5 4 £ &, ¢}
A T i Eulimnadia | @ Eulimnadia brauerlana
® i ® FF59 7 e qiE PR J\uﬂfi gu IL il}‘” (Japanese clam shrimp) P & E #d& 2
® 5757 L e P T @ GFMEGHRE . /%:J\& 7 nauplii
® NowRi gy | FAERMIPE | @PyaHRESE . nauplius 4: bifid antennae
® L& gk ® L2t 5 — & 2L R nauplius 5: a pair of carapace 1obes
BrEEig e ol ® 7 2 rLET NFET ® Eulimnadia marplest = & rﬁ s

® Eulimnadia texana # % 2/ ié
8mm

31, R AN I E S A B A

21




2006 & 7
FAHTE R
(23.5C)

2006 & 9
A2 xR
(20.6C)

15°C

20°C

25C

30C

2006 & 7 7
FH 28R
(23.5C)

2006 & 9
2% R
(20.6C)

22

15°C

20°C

25C

30C

feRTit it B

(B %7 b % FoGEAYpRES)



Wl BRLARDFALS %7 LH
(RS %B: BPLRARSFIRE)

23



A2 - 3

W2 PiEfEd (@plksi (b
(M5 %k : % &FE,2004)

W3 Afe sty (QRRIZA (DEPES

24



e

14/,MNOV 85

14/-,MNOUV 85

B4 RREHDHFRSTIHELERS (SEM) @~@=~& (S H

25



X158 188wmm

4 /NOU B

4 /NOU B

WS EFEA0HREATIHEERY (SEM)

@& F* 4 (~@>4 ()i §

26



i 6

(o)
T

PR (mm)

i

-50 50 100 A 150 200 ¢ 250

T )

B 6. 2006 # 7 * (> FIArRh FFE PR N2 L4 @R (n &7 BHE WL (T
WEHRERLLZT  FHFEAFESRCFFEIT=5%,n=~30) i 75L&
#(LL=9 *,n=~30)" 254754 SR ELEASM=8 X, n=2) *FHE 5%
% # 4 £ (ELSM = 4.4+0.2 mm, n = 2))

27



o

351

(2)
PR (mm)
(b)

25

05 -

50

400 ¢ 450 500

TR )

*

50

T
100 A 150

R 5 )

B 7. 2006& 9% ipdg+ R apiitpnd Ed &
@EPEH (n 27 RS BE (TR FERDEIT > FFLATRSBILE
FEHT=5%,n=~30)> #5354 75L& H(LL=18%,n=~30)> A 5 &7 H5% *H

350 ¢ 400 450

E##(EASM=10 X ,n=5)> » L 5 55 2 # M E(ELSM =4.510.2 mm, n=5))

MFFIEA (n 27 BHE BE N (THREHEERL) AT > HH47 53 B0p
FEHT=5%,n=~30)> #5475 E£E,(LL=16%,n=~30)> R %47 5% 3R

E##(EASM=16 X ,n=3)> »FHE L 55 2+ H M E(ELSM =2.8+0.3 mm, n=3))

28



(2)
2
15C
15 ¢
1
PR (mm)
05 r
0 [ o————————— ¢
50 100 150 200 250 300 350
A
0.5~
GGy
(b)
-
| 20°C .
| g
5 |-
4
PR (mm)
3
2 |-
1
0 Il Il I}
50 A 150 200 250 300 350 ¢400 450
-1
o R [ o)

Bl 8.

A1 pEE P et £ R

e

(@) 15C(n 27 BHE-WE (TR E HEF B I)L 7 HEE 47 55 B BFF(EHT
=8%,n=48) FHL T EAEEZHAL=13X,n=48) AFRPEINBH)
(b)20C(n 47 BB HE (T EHERF R L)L 7 HEE A7 55 % pFFEHT
=63%,n=25) HHELTEEEZAALL=16X,n=25)> & 5547 5% 3} EHLEASM
=93, ,n=3) ;ML LEKS LHME(ELSM =4.5+1.9 mm, n = 3))

29



i 8GE)

(©)

(d)

(2)25C(n 47 BHEWE U (TIOME HER B L)E 7 B4 7 B 5 G B EAT
=5%x,n=132) #5475 EEA(LL=33%,n=132)' % %4 7 & % & } & & (EASM

25C
*
4
o -10-01 200 300 400 500 600 700 ﬁOO 900
R )
30C

g

AIOO 200 300 400 500 600 700 800 9% 1000
7 I )
B8 1T Eypitfad £d % (%)

=8%x,n=7) *ERELEIEFSHBE(ELM=2.7t1.2mm,n=7))

(b)30°C(n 4 BRI WL N (TIOMEHEFR L)L T B 47 &5 B FFEHT
=33x,n=83) HHA7EEEHAL=38%,n=83)" & 847552 HRELEASM

—63%,n=9)> LEFHELES SHMWE(ELSM=28+1.2mm,n=9))

30



9
(2)

100 200 300 400 500 600 700 800 900 1000

R R )

(b)

‘an

0

(mm) 20°C

PER I Chr)
B9 “RIFERHEDLAI LEFABE @QFRE OFSH

31



q%ﬁ' 10

6 - 25°C

ol

PR~ (mm) 5 ¢
2 |
1
o h

200 A 400 600 800 1000 1200 1400 1600

TR )

W10, * 19y Erfppitfand B4 R (25C) (n &7 Bidk WE (TR L+E
BiEL)ET O BFEEATERS BRLEFEFEHT=12X,n=8) $ ¥+ 75 L3 &(LL=57
I,n=8) 28+ 755 ARELEASM=17%,n=2)> *FHELIESFIRBE
(ELSM = 2.7+0.5 mm, n = 2) )

32



(@

fifes 1

(b)

Abbreviations
al: first antenna
ar: anterior ramus of second antenna
ce: compound eye
do: dorsal organ
f: fornix (supportive ridge of rostrum)
hp: hepatopancreas
la: labrum
md: mandible
ne: naupliar eye
pr: posterior ramus of second antenna
rs: rostral seta
sf: setal field

L WG P £ g

(a)Lynceus brachyurus (& /£ F%it @)

(b) Lynceus gracilicornis (4t i f7 Fe it B)
(C)FFitp g & S dgadse (B 5 Lynceus gracilicornis » 48 # it & )
(B % %k : Martin et. al., 1986 ; Olesen, 1998)
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o4 2

Abbreviations (e)
al: first antenna
ar: anterior ramus of second antenna
ce: compound eye
do: dorsal organ
f: fornix (supportive ridge of rostrum)
hp: hepatopancreas
la: labrum
md: mandible
ne: naupliar eye
pr: posterior ramus of second antenna
rs: rostral seta
sf: setal field

k2, R Pkt ieP
(a)Limnadia lenticularis (% % £ #3i£ &) (b)Eulimnadia agassizii (¥ L E # i #)
(c)Eulimnadia texana (& E @it #)2 vese e #8  (d)Eulimnadia texana (&% E # ik
D)2 RE (R PLEAFNE R L FE 4 (F 5 Limnadia lenticularis » % % &
A (F S %Xk www.status.ma.us/dfwele/dfw/nhesp ; Hollenbech et al., 2002 ; Martin
and Boyce, 2004 )
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fifes3

KEY TO THE FAMILIES OF CONCHOSTRACA (CLAM SHRIMPS)
1.

Carapace valves without growth lines; inflated and nearly spherical. Pair of sensory fields on
either side of rostral carina. First pair of thoracopods in male modified as claspers: second pair of
thorawpods not modmc,cl or if modﬂu.d not as tunc,tloml lebptlb Dcu bEt] |ommg of carapace

Carapace valves with obvious growth lines; valves laterally compressed, never inflated or nearly
spherical. No paired sensory fields on either side of rostral carina. First, or first and second,
thoracopods in male modified as claspers. Dorsal joining of carapace valves not recessed,
appearing instead as a flat, simple fold. Caudal end with well developed spines and caudal furca

w2

Rostrum compressed, bladelike, lacking a fornix (supportive fold or ridge on either side of
TOSMIIIL) s vommtinmass i e e BT A O S S s e e e e s s 3
Rostrum not compressed or bladelike, and with well developed fornix on either side of rostrum

.4

First antenna of female tubular, with setation restricted to distal tip. First male thoracopod modified

as clasper; second male thoracopod unmodified. Head without stalked dorsal organ protrucling

anterodorsally. Embryos carried within valves of carapace ..
..................................................................................... CY( LESTHFRIIDAF C ye !em’w; ia

Firstantenna of female not tubular, instead composed of lobes, with setation occurring on lobes
and not restricted to tip. First and second male thoracopods modified as claspers. Head with
obvious stalked dorsal organ protruding anterodorsally (though reduced in genera Imnadia and
Metalimnadia). Eggs, often elaborately sculptured, carried on female thoracopods but shed
upon dying: development never taking place within confines of carapace valves ._...................

SfEIMENaDHDAE

Distal extremity of rostrum bearing acute rostral spine in both sexes in adult...

Distal extremity of rostrum without acute rostral spine inadults ........c.ccoovev . C X ALC DAL

W43, Y P &Pz 2 (FH# KR : Martin and Boyce, 2004)

35



AP 1 2 A 53 2

i LAl R IR ST B N7 o

3 ét%w¢@%?@@%ﬁﬁﬁfﬁﬁ§ﬁi
BRME A L PR

¥ ﬁi"%iié‘%ﬁmi’—‘ - AL

DR PN EFHP LR RS B T

W B SAP LHRE S S PE1-20 B

T 3 (02)2861-3601

B A C http:/Www.ymsnp.gov.tw

MR E D L P AR LT LD

B =X AR

1A B AT S RI1007 K

36




