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Abstract

Keywords: Taijiang Nation Park, Cyclina sinensis, Human harvesting

Introduction: Sustainable utilization is an important goal for fisheries management. In
recent years, in Taijiang Nation Park, local residents were allowed to harvest molluscs
such as Cyclina sinensis, Batillaria zonalis, Cerithidea djadjariensis, C. cingulata cingulata
and Saccostrea cucullata etc. in the protected area of Black-faced spoonbill during non-
winter time. The aim of this study is to investigate the current harvesting status and
population of C. sinensis. From 5/15 to 8/13/2016, we investigate the human harvesting
activities including the total catch, the number of harvesters, also from January to
October of 2015, the density, condition index (CI), gonadosomatic index(GSI) and
vitellogenin(VTG) of C. sinensis were conducted in Taijiang National Park.

Results: In year 2016, they were 687 person-time and 6.80Kg average weight of
harvester per persons. In totally 6215.70Kg of catchment record, 6213.00Kg was C.
sinensis, and 2.70Kg of Meretrix lusoria. The total number of people harvesters was
least and total number of weight was second last from last few years. From January to
October, totally 1,857 individuals, 16.23Kg, 6.19ind./m* and 54.10g/m? of C. sinensis
were recorded. The population was highest in the August (11.5ind./m? and September
(10.7 ind./m?); lowest in March and October, in 2012. According to the shell age result,
most of them were year 1l (2.4-3.6mm) in our record, year V (above 4.5mm) was least.
year 11l and VI shells were significantly reduced between May to August, while year I
increased between June to October. The results of condition index, gonadosomatic index
and vitellogenin showed that C. sinensis was reproductive ability at year Il, prepare for
reproductive in June each year, and become sexual maturity Septembar then ovulation
from September to October. At present, the partly management of harvesting C. sinensis
become effective in Black-faced Spoonbill Protected Area, in Taijiang National Park.
The number of population was increased after the management started at year 2011, and
although the number of C. sinensis slightly increased, but the average weight was
decreased in 2016. At last, the reproductive stress was recorded after 2013 that need our
noticed. The population of Batillaria zonalis, Cerithidea djadjariensis, C. cingulata
cingulata and Saccostrea cucullata were 67.94+52.12ind./m? 27.5+20.16ind./m?,
97.72+29.45ind./m* and 14.67+13.03ind./m?, respectively. Three kinds of cerith snail
that includes Batillaria zonalis, C. djadjariensis and C. cingulata cingulata, are rich in
Black-faced Spoonbill Protected Area, in Taijiang National Park. It is suggested that
fishermen can be harvested in a planned way.

Suggestion: Continue the monitoring of the number of harvesters and the number of
harvesting of C. sinensis. And the population size of C. sinensis in the protected area
need to monitor also, so we can estimate the impact of harvesting and fluctuation of the
population of C. sinensis. For the slightly decreased of average weight in 2016, we
suggested that shorten the period of harvesting, and conduct rotation of harvesting in
different zone, to ensure the sustainable use of the C. sinensis in Taijiang National Park.
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protein standard £2 H = sk B 2k R (ug/m) Bk B2 E R FE (L o Y

Flte i L5 ¢ vitellogenin (VTG)2 z £

4.2.5. 53 2 7

«-

#-#r3 Fk 2 Microsoft Office Excel 2013 i& 7 732 » & 4 2 SPSS 20.0 ¥
RO HHEFA T  BABRSRE LT LA FRRREFLAT S FEL AR
FERE SN AT EH TR FTHA 1 One-way ANOVA 27 vt di o & 47 18

FHFLE F(PO.05)E 1 LSD v it £ R oL B -
$I% A1 R%

SLAREITREES
5.1.1 105 # 4 #f %
BAEYFR 105& 57 15p 5 87 15 P jh 8 FI Hitdod - 17 0 X e
687 Schidf A = o H P BEHFAKUE N THH275 A BB 0 T 0 G 34 4
EhM o AN R BERENT WA 5P 15 p1 8 15 p £
6215.70Kg » H ¢ T2 &1k 6213.00 Kg» 244 2.70Kg» H e 5 1 T 4 ki n g
2478.60Kg 5 58 » 77 1 f 33 3B 265.50Kg 5 B K o b A EH HiTAcT
- ~105#5% 15p 3 8% 15p & piadEEFHm

PYF ZaBFiEk XBFRE FRATHOREFRE HFRRRJE HHF2RE
541 7Tg 275 2478.60 7.59 2478.00 0.60
6" +tpd 76 658.20 4.90 658.20 0.00
6" TAd 138 1172.70 8.34 1172.70 0.00
7" A 34 265.50 3.69 265.50 0.00
7TPTA 86 846.30 9.06 844.20 2.10
8" rA{ 78 794.40 6.76 794.40 0.00
B3t 687 6215.70 6.72 6213.00 2.70

Finipdd 2323 @%A5 [P Faiff Lik § THFRE 5 A TEEFREKY R ibdE(KYfrv i £ (Kg)]
9



SR

DNEYFS5 15p 3 3L pRiHEFHF AL BT 05F TA
@275 S B A A o0& P T A xS 16.18£12.64 4 k@4 B
2478.60Kg » # ¥ kv 46 E 2478.00Kg> ¢ i&4E 0.60Kg> & p & & Tiofjp i € 5
TB9Kg - 377 SHFFY o FPPFLANEo o @ FAPA B r o 3

20 P I 23 P4 A PR At BhT AT o 28 P A AL 0 el
KPR S = 1081 11824 0 28 P (5% 4R34 A R F R e ek -

- ~1056#53% 15p55% 31p# piprEHFHm

57 T H & p Tk 4 #:16.18+12.64 5% THEpAE LIS RE 750 Kg

L FEHF K 3 PRFRE XL TpRFRE FHFE2IBRE i s
105/5/15 23 182.10 7.92 181.50 0.60
105/5/16 24 283.20 11.80 283.20 0.00
105/5/17 36 402.30 11.18 402.30 0.00
105/5/18 40 439.50 10.99 439.50 0.00
105/5/19 36 300.60 8.35 300.60 0.00
105/5/20 17 131.40 7.73 131.40 0.00
105/5/21 5 48.00 9.60 48.00 0.00
105/5/22 6 30.60 5.10 30.60 0.00
105/5/23 3 18.60 6.20 18.60 0.00
105/5/24 4 9.60 2.40 9.60 0.00
105/5/25 3 10.20 3.40 10.20 0.00
105/5/26 3 21.00 7.00 21.00 0.00
105/5/27 7 26.40 3.77 26.40 0.00
105/5/28 10 76.50 7.65 76.50 0.00
105/5/29 22 190.80 8.67 190.80 0.00
105/5/30 22 180.60 8.21 180.60 0.00
105/5/31 14 127.20 9.09 127.20 0.00

i 275.00 2478.60 7.59 2478.00 0.60

Feripdd 23w RAG [P Fehif A § P HFRE - F L35 BHFRE(KY ~ 2 g E (Ko fr 13 E (Kg)]

500 50
L 400 40
¥ %
P 300 30 ¥
# #
T 200 20 ¥
] X
£ 100 10 :E:
0 0
H O Q) Q AN Y A D 0 N D Q AN
SEAC A (P 42 S P P P S S P P D
B I A O I
RO IR AR ORI

p g

A= FPHEFRLRe —O—FEHf ik

Mz ~105% 5% 159 3 59 31 % pig AR REFH 4 BB W

( A& & § 4 5mmep 3)
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67 +A

AAEYPE 67 1p 3 15 pANERFERwE=Z ~ BT T7F06 7 ok
76 4Ry A Ko F p Tiagd A & L 5074635 AR AL S
658.20Kg » H ¥ k< 34 € 658.20Kg: v ¥4 € 0.00Kg:# p & & Tiokif W&
490Kg =6 » + A MR 5 LY =L LapER s S A RERIT R o T
5 TARE AR ARE 6T 1P T AP A H 10400 060
5Pk RREEFTA - @ T L #kD 15 p 594D aiffR o

2= -105#6% 1px 6% 15pF pjaaiFHim

67 45 pTiogi 4 #:5.07£6.35 6" A& pAE LI RE 490 Kg

L FEHF LK 3 PRFRE A EORFRE FH R BRE i
105/6/1 13 112.80 8.68 112.80 0.00
105/6/2 20 174.00 8.70 174.00 0.00
105/6/3 11 94.20 8.56 94.20 0.00
105/6/4 9 84.00 9.33 84.00 0.00
105/6/5 2 30.60 15.30 30.60 0.00
105/6/6 0 0.00 0.00 0.00 0.00
105/6/7 0 0.00 0.00 0.00 0.00
105/6/8 1 0.60 0.60 0.60 0.00
105/6/9 0 0.00 0.00 0.00 0.00
105/6/10 0 0.00 0.00 0.00 0.00
105/6/11 0 0.00 0.00 0.00 0.00
105/6/12 2 10.80 5.40 10.80 0.00
105/6/13 1 0.00 0.00 0.00 0.00
105/6/14 5 36.60 7.32 36.60 0.00
105/6/15 12 114.60 9.55 114.60 0.00

ke 76 658.20 4.90 658.20 0

Berpdd 232k E [P0 - Fetiff d § P HRFAE 5 TR FREKY B BBEKY  + BRE(KY]

200 30
¥ 150 2
p 20 4
- ‘ -
# 100 / *
# / i
® Y/ 10+
#& S0 &
k\
NI L IR\ A B R (S S C BN I RN IR RN
‘D\‘b 93\‘.0 ‘3\6 (o\‘b b\@ (o\‘b (O\@ (o\‘b b\‘b <:)\ o) 63\(0\ <o\ ) b\‘b\ <o\ ) 63\ )
NSIEACISIN N
p ¥

== FPHEFREKY —o—FHEHEF LK

W ~105#6% 1p3X 15P % pRAHFREHEF L EELF

( A& & § 4 5mmep 3)
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67 =
DAWEFEY 16 p 230 I iAot w 40T 0 X 3ekk(F 138 R 4 = o

& p T A5 0202675 4 o sk aRHF A E S 117218Kg 0 B P s E

1172.70Kg » < 35 € 0.00Kg » # p & & Tio 4w & 5 8.34Kg » ih 2 & p #4f 484

Yot Bl S ArF 6% 16 p 2 30 P PERY ¢ Zrerdk T g b o 26 P 18 A MOP PE

Be $519002+ 0 433221 p % R IPEFRE 5 & F2HEF L i

N

G B B AT IR A E A R .

22 ~105#6% 16 p 3 6% 30% pjaaEHFHER

67 T 5 p T IE g A #:9.20£6.75 67 T4 & pSs ATk T 834Ky

p# B & FRARFRE A EIORFRE EEE AN Fif 2 ieRE
105/6/16 16 144.60 9.04 144.60 0.00
105/6/17 18 168.60 9.37 168.60 0.00
105/6/18 2 172.20 7.83 172.20 0.00
105/6/19 18 134.40 7.47 134.40 0.00
105/6/20 12 82.80 6.90 82.80 0.00
105/6/21 4 22.20 555 22.20 0.00
105/6/22 1 1.80 1.80 1.80 0.00
105/6/23 2 13.80 6.90 13.80 0.00
105/6/24 1 8.40 8.40 8.40 0.00
105/6/25 4 59.40 14.85 59.40 0.00
105/6/26 8 98.10 12.26 98.10 0.00
105/6/27 11 66.00 6.00 66.00 0.00
105/6/28 6 56.40 9.40 56.40 0.00
105/6/29 6 58.80 9.80 58.80 0.00
105/6/30 9 85.20 9.47 85.20 0.00

A3t 138 1172.70 8.34 1172.70 0.00

Fimipdd 2323 %AE [P~ Fiefdf A8 § P HEHFRE 5 LT FRE(KY -~ 2 idRE(Kg) ~ 2153 (Kg)]
200 30
% 150 %
p 20 i
# 100 #
¥ ¥
kN 10 «
¢ 50 %
0 0
© A DO DN A DD O A DD D
R S S L LN
IR R R LR R SR R R R R\
NESENESESESES NN NI
p ¥

—a- FERFREKG —o— FRHH A&

M= ~105% 67 16 p 3 30 p % P i 337 B E ok i < BiB# W

12



70 A
RAHPFTY 1P RIS PR AEFEIRAERT Bl AT 0 R e 34 =

Ao & p TRy LG 22743.08 4 0 ek iF R

;\;
24
(i
e

£ 265.50Kg > £ ¢ %
%35 E 26550 Kg > ¢ 36 E 0.00Kg > & p & * Tk B F L 3.69Kg > 4 A& P4
FARF AR = T o7 0 b g P R
6P B4R 12p > FEFRF T B EAA T A > BFHRF AERS T 1391
FEFRE 0 A B AR E R

AN

k]
Pl
M

e B PR G R T

27 ~105# 73 1p32 7% 15pF pjgaFHim

70 AP T oERy A #:2.27+3.08 70 bR pE AT g 3,69 Kg
p FEHF LK P EFRE A TIORFRE FH R BRE I 2R
105/7/1 6 36.60 6.10 36.60 0.00
105/7/2 7 48.00 6.86 48.00 0.00
105/7/3 2 10.50 5.25 10.50 0.00
105/7/4 2 18.60 9.30 18.60 0.00
105/7/5 0 0.00 0.00 0.00 0.00
105/7/6 0 0.00 0.00 0.00 0.00
105/7/7 0 0.00 0.00 0.00 0.00
105/7/8 0 0.00 0.00 0.00 0.00
105/7/9 0 0.00 0.00 0.00 0.00
105/7/10 0 0.00 0.00 0.00 0.00
105/7/11 0 0.00 0.00 0.00 0.00
105/7/12 0 0.00 0.00 0.00 0.00
105/7/13 2 20.40 10.20 20.40 0.00
105/7/14 7 66.00 9.43 66.00 0.00
105/7/15 8 65.40 8.18 65.40 0.00
L3 34 265.50 3.69 265.50 0.00
BeriprAd 23R [P - Febif A §PHFRE - F L T0R FREKY R 2RE(Kg) » 2 iR E (Ko frr R £ (Kg)]
75 10
0 ¥
B 3
. 45 )
* 4 *
X 5
# 30 ¥
2 4
£ 15 #x
K
O - - E_§ - O
v R 2 \
«\ AN A° /\\ «\ '\\ AV A «\ QFROTUIREINGN
IR IO ORI OIEOIE
&P
p#

—a= ¥ PHFREKY) —o—FiHH Lk

W= ~105#&7% 1p3 7% 15p%p iy L ibdm

( ® & F <% 5mm PP F)
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7E—rﬁ
ALYPHFTY 16p 3% 31P ;‘,@ﬂ%ﬁé#ﬁ“'ﬁ‘;‘ﬁ:ér%v\ S BN R 4R 86 A 0 &

P T ofqf 4 =0 5 5.38£359 4 > s 4R E 5 846.30Kg 0 H ¢ Ik isE 844.20Kg
vibE 210Kg & p & A TR E i 9.06Kg o b R E P K FIRARSACR N 1T o
BEYF T 16p I 3P EREARE T T B0 2B A KB LY BRI A
Sk T4 ERR % 65.70Kg P27 P 7 3L pd kg
%&ﬁ#%@ﬂy~%$%°
%> ~106& 7% 16p 3 7% 31pF pipsikFHm

70T 5 p Lok g A #05.38£3.59 TITARRE TR E 906 Kg

p FERE A& P EFRE £ TRFRE EXERELEN A FI 2R E
105/7/16 8 52.80 6.60 52.80 0.00
105/7/17 6 41.40 0.00 41.40 0.00
105/7/18 5 25.80 5.16 25.80 0.00
105/7/19 2 13.20 6.60 13.20 0.00
105/7/20 3 13.80 0.00 13.80 0.00
105/7/21 2 13.20 6.60 13.20 0.00
105/7/22 1 12.00 12.00 12.00 0.00
105/7/23 1 15.00 15.00 15.00 0.00
105/7/24 2 25.80 12.90 25.80 0.00
105/7/25 2 22.20 11.10 22.20 0.00
105/7/26 7 65.70 9.39 63.60 2.10
105/7/27 11 99.60 9.05 99.60 0.00
105/7/28 8 156.00 19.50 156.00 0.00
105/7/29 7 75.60 10.80 75.60 0.00
105/7/30 11 121.80 11.07 121.80 0.00
105/7/31 10 92.40 9.24 92.40 0.00

XS 86 846.30 9.06 844.20 2.10

Boripdd 23 2mAE [P0 - Feiff Cd § P HRIFAE 5 4 T5 P RE(KY ~ v B E(KQ) » © A E (Kg)]

200 12

¥ 150 7
P 5
# 100 6
¥ ¥
% .
£ 50 3 &
0 0
« w «

P&
== P HEFREKY) —o—FhiF ik

WA~ ~105&73% 163277 31p & pidAHFRrEfEHER L LT
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DEHEBY 1p I 15p AN HF AL B AT 0 H kT T8 R A
& p Tiogd A S L 5208535 4 o s EEHRF AL S T9440Kg 0 H Y ks E
794.40Kg > % 3&E 0.00Kg » & p & £ Tiof i € 4 6.76Kg » jh 3 & P #4f HFindg$ 4o
B4 #7m o8 0 F A BMippr@eesks s x> g 89 1p3 6pd i kpFma it
SHEB RS 8 1 T pbd kPR o A TREBAHS T hG A R
R FZD RS RL 5 79440Kg -
- -105#8% 1p 3287 15pF pjasiFHim

87 1 4 & p T ok £ #:5.20£5.35 8 FA & pAE & IR E 676Ky
P ¥ FERE A & BPHEFRE WA TEREFRE FHE2BRE B 2 RE
105/8/1 9 73.80 8.20 73.80 0.00
105/8/2 0 0.00 0.00 0.00 0.00
105/8/3 2 21.60 10.80 21.60 0.00
105/8/4 0 0.00 0.00 0.00 0.00
105/8/5 0 0.00 0.00 0.00 0.00
105/8/6 0 0.00 0.00 0.00 0.00
105/8/7 6 46.80 7.80 46.80 0.00
105/8/8 4 30.60 7.65 30.60 0.00
105/8/9 5 49.20 9.84 49.20 0.00
105/8/10 11 138.00 12.55 138.00 0.00
105/8/11 8 99.60 12.45 99.60 0.00
105/8/12 7 81.60 11.66 81.60 0.00
105/8/13 7 79.20 11.31 79.20 0.00
105/8/14 19 174.00 9.16 174.00 0.00
105/8/15 0 0.00 0.00 0.00 0.00
A 78 794.40 6.76 794.40 0
Wit dd 230 mA s (P8~ Feddf A d P RPRE 5 L TR AE (Ko ~ R BRE (KD -~ + B E (KO
200 20
16 |
E
12 ¥
¥
- g ¥
A
4 &
0
& @ @ @ @ o @ @ O W O W o8
66\6@ ®¢§®¢§6 I I M\
SESESESESESESES N R

NI\

Py
—A= FPHEFRLEKY) —o—FHHF Kk

Wi ~105#8% 1p38% 15p % PiAAEHFALIHT L EABLF

( A& a$ < 5mmehp 3F)
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VR A RE R ATt o M AR T o e P
B R R SRR At BEMGT RTIA A D 4 M (Ged =93 > p<0.05 - R?*=0.882) »

MPw R S THH A E 1120x 53 4 #-2.609 | 4Bk RrAE B S - LR 0 H
JERER 112927 o

500

FH R E = 1120 £ 8- 2.609

400

300

200

¥ P EHLE K

100

45

LR RS

W~ B REAHF M GRe o1 E

5.1.2 fF & $ 3 Himt
14 One-way ANOVA /471t o E 3 £ e TR F R E > 255 4T 115
HFH AT ERFLR LI AR AEp TKFRE S 5 0 101 £ 102 # & 100
£ 2103 £ ~104 £% 105 4+ @ 104 E@EF A & p TiofynE L E B (p<0.05)
W 100 3105 & g4 B R R p 100 & (8 AR H A Bofo T g g A Bk enR b o
BEA A BE_1203 A E D 687 4 o Tiogpd A #ct j€_10.6+109 R 7.4 £8.4 4 - @
A 104 &£ 33 A BB Rz 100 Eend B o R ERF R E(KeF A %57 5 105 &
BEE LS P RFERRR L 682 7(% ).
105 & 45 4 3, 4 B 100 # F] 105 & ¢ foiseh— £ > 4P R € 4 100 # 5| 105 =
Pl o TG 104 Eip A B R A $R 105 EF ARFRER D S F L
B Fogff e BE- ehdre @A ke R0 3 08 gy - L ER T

FRiE- HEE
16



0 FEHERE

E0 (AR P RA k. H# I £ (Ko) = A= p TR R E (Kg)
100 1203 10.6+10.9 8071.33 510 b
101 1202 10.5+12.8 6819.95 3.82 a
102 920 9.9+11.0 5495.58 4.29 a
103 861 9.3+9.3 8709.47 7.58 ¢
104 876 9.618.1 10967.13 10.98d
105 687 7.4+8.4 6215.70 6.80 e

52nbxENG

v 5 1,857 &

AFrgr 105 & 10 1

-

10 * R EFHR~

ETENL 105 EHFE L=
£ # 16.23Kg> A T4 6.19ind/m’ > 4 £ T5% 54.10g/m° - ¥R

8% % 97 7#11.5ind/m*% 10.7 ind/m?%.% > 10 * 2 3 1 3.lind/m?% 3 ind./m? %

MR aTImE g 1Y ~20% ~40 2 509 0123~122-122% 1265 & 08 %

99 th57g % 589 btz(FlL—)e Bicgff= B9 (57 )% ebeid

2RTH5E 397 ind/m’> A p R T

ttest # TR B A P EF R YR G 1 A o i (p<0.05) »

119 & » £ # 1.45Kg »

49.84g/m° ; B Acii kA (9 7 )£ o417 320 &
& 1.86Kg: 2 T3i5% 10.67ind./m? » 4 4 8 T 354 62099/m B EDIER?

A3 4‘4 s
e AN Te G

EEF RS OER -

dHAERNAEBENT 87 2 9 LRVIEHEELRF S 037 2 107 Rk

Bhb o fulE 87 2 9 SR ISHAGHEERF o L L 180 (% 0)54

(4.5mm o2 )i R F] el R B 0 58 ) W T P EER N Z VI#E 5

BEep b 0 610 7 18 B F ot e B E (R -

¥ b

67

17\317;

> ’4'

eI X

it 82

#end S ko Ao

Bt P enTk 2 ib A & 2 I8 (2.4-3.6mm) & %

VAT
(LR

) » B45 Brazeiro (1999)#= § 45 1 > =

HFEEEES SIEEE U ) PR 3 SO EES S S S

AT R EE ARk o §F S 1

¥oend i

RS G R IR b M AR G- A
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e — H 647501
H L4rco1
H cdrco1
H e c01
H1drc01
HI11#1+01
H 64101
H L3 t01
Hs#101

e - —
—2p
IWIN‘ :
D\P Hcdrto1
— H 14101
—
IIV1
Pn/b
1&\41/'
——
Aﬂ

7 X E(9)

ﬂ? o
DO
DN\ gl
s
. =
NN\

Mm \ ///////,3
///////////////1

N
_____________

o o
0 © 2

2115

H 114 €01 m@

B

—o 2

H 63 €01
Hidsor ¢

H e cor
H ¢4 €01
H 14 €01
H 114201

10

H 6401
HL¥T01
HeF o1
HcF ol
H 1401

] sl ==l V] mV o4
SBER LRI PR B0

H114101
HoF 101

H L4101
He#101

H e 101
Hi% 101

120
100

H 1147001
H 647001

WL- 15T EARERABHFRIBTHLE L 1

(zwoL/pu ¥ &

H L3001
H <3001

o
S S S-S S S

B4 3 1 10 2

V2 B AT 139 ¢ (p<0.05) o

ORI B BT D R APB AL - FAET 105 £k Al G VT

® 402333 77257

3010 P R & A 47 206 & Tk v 4T s R 4 #(CF) -
18

W=
% B dp #c(CF) % % & r » CF
B4 "5 (Bl = a) - 5 one-way ANOVA ~ #7 » 10

e % & 4 ekl 20 105 & 1

105 # 7 = yb i

5.3 7% ¥ kb7 % & 4 Mokl R4 &



39-10 7 o

5.4 7% % ivpiE P W T 35 R

105# 17 3 10 " H @& & 47 203 §op sk 2 i3 F0L509r § o0 B 39 (VTG)k A& -
P om B0 Bl R Aor 0 105 # <45 VTG 4% ND 1 165.5mg/g 2 (Bl =
b) e VTG & ¢ T35 ® » 11 3 493595 BEaykii 6" B4ai4cd 80 Flid b g
Gk B VTG 4 P4 3-v  (vitellin)eh# 54 7 > A4 b4 ¢ 4 B £ d Fme
(hepatocytes) = ¢ = f% (17p-estradiol) 134 Hm 4 = 2 F-d F(Kime et al., 1999) o 12 4 5
M T 0 i EcE TR K ke dmz (follicular cells) & & 4 v = A% » A 93 4 < (00genesis)
ZEE A A - P B 3 W iE 3 TR L & % B (estrogen receptors, ER)4E %
m A5 VTG - VTG gsﬁzﬁl,,’iﬂiﬁlz LK R mre R R KR (R
2007a; 3 £ % > 2004) - & A ad o Gt VTG 84 ki s F v chw St (F
2005) o e §_> 2 3T g E A B > A X EHFEFT VIGC hf SR & ARG R

FAN A€ BATILRRZ P K 305 A e ehiiin(Celia et al., 2002) - VTG # § 4
ARED TG S T 0 MR E SR (F > 2005) o d VTG HEF MAEP| ST
T B A e 0 P B8~9 2 FliEARFE o RA LIRS A HEHT L F 4

S55F&k 2 ibrpld 4 ﬁ”’fs%‘pﬁt/?i = %

g Ll fﬁ.”ﬁ‘»a‘ﬁﬁtiﬁ‘li: 105#& 1% 3 10 %" #p P £~ 4799 Sep R ibd Zﬁ_’ﬁi#ﬁ #c
(GSI) - 105 & B~ 35 GSI & 4+ 453 % 42.84 > £ 7 T3aE e 7 17 fci b i%
(13.67+4.46) » 6 * 33.22+3.976 5. B (B~ = c) - o GSI ¢ %7 51Tk < i GSI 53+ 1
Bhedf4e > P18 T b B » N& SR v A PR MY v i 5 9107 o
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14 - 200 - 80
180 ]
. 70
160 o0 |
10 ® 140 =
= b %50
g g | E 120 S
a’é 2 ®
4 > 100 - 42 40
= 6 T %
pod & 80 ®30 -
® o i
4 ® 60 20
2 10 -
20
0 T T T 1 0 : . 0 ! !

105414
105434
105454
105474
10549 A
105514
10543 A
1055 A
105#&7H
10549 A
105514
105434
105454
10547 H
10549 A

ML=~ SRR F 105 % %2 b AR 4 #(a) I PF DT 30 kR (D)% it s
F_é“_”%a‘;] (o) g1

55z EA L

SITE RS FIR K R s k5 ¢ 45 Fps k5 (Batillaria zonalis (Bruguiere, 1792)) ~ 4 2 %
#%(C. djadjariensis (Martin, 1899)) 2 4>/ #%(C. cingulata cingulata (Gmelin, 1791)) = #& (]
Z)e A ERIM1III0Y ARREFZAABIENE L0 R AT A~ NIRRT
Bk E sk K 1345 8 V450 £ 2 1442 & o = fAA P R Ak E B
(97.72429.45 & /m°) » 4fi =& 7% #% 5 14(27.5£20.16 &/m°; £ 4 ) o WEiFyE s ¥R 2 15 57
PR TSGR B AR AP W R AP B .

21 ~105# AT ERAYRZEERS

ER(EIM)  EpAtE B4 faadk
17 119.0 3.3 36.7
27 107.0 21.3 144.7
37 148.7 14.0 90.7
47 146.7 36.0 130.0
57 127.3 18.0 81.3
6" 65.3 9.3 91.3
77 104.0 64.0 70.7
87 40.0 49.3 128.7
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97 60.7 58.0 114.0

10 53.3 30.7 86.0
THE R (E/mY)  67.94t52.12 27.5:20.16  97.72%29.45
1 i5¢ £ (q) 1.29¢0.11  0.64+0.15  0.88£0.09

56 Hiadigz £4 4

i+ 415 (S. cucullata)#ic g »+ 105 # 8 * 25 p g% T B2 £ 2 (7 REH P Bl
PERERY AEAPEFTREELEPB(Z ) AASEET > WPERL RS A
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B [ Ziedt A | F P B RE (KO | F ¢ TR g R E (Ko) | 54 %> R E(Ko) | H4F 2 0 4E (Ko)
105/5/15 23 182.10 7.92 181.50 0.60
105/5/16 24 283.20 11.80 283.20 0.00
105/5/17 36 402.30 11.18 402.30 0.00
105/5/18 40 439.50 10.99 439.50 0.00
105/5/19 36 300.60 8.35 300.60 0.00
105/5/20 17 131.40 7.73 131.40 0.00
105/5/21 5 48.00 9.60 48.00 0.00
105/5/22 6 30.60 5.10 30.60 0.00
105/5/23 3 18.60 6.20 18.60 0.00
105/5/24 4 9.60 2.40 9.60 0.00
105/5/25 3 10.20 3.40 10.20 0.00
105/5/26 3 21.00 7.00 21.00 0.00
105/5/27 7 26.40 3.77 26.40 0.00
105/5/28 10 76.50 7.65 76.50 0.00
105/5/29 22 190.80 8.67 190.80 0.00
105/5/30 22 180.60 8.21 180.60 0.00
105/5/31 14 127.20 9.09 127.20 0.00
105/6/1 13 112.80 8.68 112.80 0.00
105/6/2 20 174.00 8.70 174.00 0.00
105/6/3 11 94.20 8.56 94.20 0.00
105/6/4 9 84.00 9.33 84.00 0.00
105/6/5 2 30.60 15.30 30.60 0.00
105/6/6 0 0.00 0.00 0.00 0.00
105/6/7 0 0.00 0.00 0.00 0.00
105/6/8 1 0.60 0.60 0.60 0.00
105/6/9 0 0.00 0.00 0.00 0.00
105/6/10 0 0.00 0.00 0.00 0.00
105/6/11 0 0.00 0.00 0.00 0.00
105/6/12 2 10.80 5.40 10.80 0.00
105/6/13 1 0.00 0.00 0.00 0.00
105/6/14 5 36.60 7.32 36.60 0.00
105/6/15 12 114.60 9.55 114.60 0.00
105/6/16 16 144.60 9.04 144.60 0.00
105/6/17 18 168.60 9.37 168.60 0.00
105/6/18 22 172.20 7.83 172.20 0.00
105/6/19 18 134.40 7.47 134.40 0.00
105/6/20 12 82.80 6.90 82.80 0.00
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P [ Fedyf Ak §PEFRLEKY|F L ToHF LK | HFF 2 0RE(K) | HF 2 b€ (K
105/6/21 4 22.20 5.55 22.20 0.00
105/6/22 1 1.80 1.80 1.80 0.00
105/6/23 2 13.80 6.90 13.80 0.00
105/6/24 1 8.40 8.40 8.40 0.00
105/6/25 4 59.40 14.85 59.40 0.00
105/6/26 8 98.10 12.26 98.10 0.00
105/6/27 11 66.00 6.00 66.00 0.00
105/6/28 6 56.40 9.40 56.40 0.00
105/6/29 6 58.80 9.80 58.80 0.00
105/6/30 9 85.20 9.47 85.20 0.00
105/7/1 6 36.60 6.10 36.60 0.00
105/7/2 7 48.00 6.86 48.00 0.00
105/7/3 2 10.50 5.25 10.50 0.00
105/7/4 2 18.60 9.30 18.60 0.00
105/7/5 0 0.00 0.00 0.00 0.00
105/7/6 0 0.00 0.00 0.00 0.00
105/7/7 0 0.00 0.00 0.00 0.00
105/7/8 0 0.00 0.00 0.00 0.00
105/7/9 0 0.00 0.00 0.00 0.00
105/7/10 0 0.00 0.00 0.00 0.00
105/7/11 0 0.00 0.00 0.00 0.00
105/7/12 0 0.00 0.00 0.00 0.00
105/7/13 2 20.40 10.20 20.40 0.00
105/7/14 7 66.00 9.43 66.00 0.00
105/7/15 8 65.40 8.18 65.40 0.00
105/7/16 8 52.80 6.60 52.80 0.00
105/7/17 6 41.40 0.00 41.40 0.00
105/7/18 5 25.80 5.16 25.80 0.00
105/7/19 2 13.20 6.60 13.20 0.00
105/7/20 3 13.80 0.00 13.80 0.00
105/7/21 2 13.20 6.60 13.20 0.00
105/7/22 1 12.00 12.00 12.00 0.00
105/7/23 1 15.00 15.00 15.00 0.00
105/7/24 2 25.80 12.90 25.80 0.00
105/7/25 2 22.20 11.10 22.20 0.00
105/7/26 7 63.60 9.09 63.60 2.10
105/7/27 11 99.60 9.05 99.60 0.00
105/7/28 8 156.00 19.50 156.00 0.00
105/7/29 7 75.60 10.80 75.60 0.00
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T FPHRFREKY |5 4 TORFRE(KY) | HF B2 RRE(Kg) | &3 2 BBE (K
105/7/30 121.80 11.07 121.80 0.00
105/7/31 92.40 9.24 92.40 0.00
105/8/1 9 73.80 8.20 73.80 0.00
105/8/2 0 0.00 0.00 0.00 0.00
105/8/3 2 21.60 10.80 21.60 0.00
105/8/4 0 0.00 0.00 0.00 0.00
105/8/5 0 0.00 0.00 0.00 0.00
105/8/6 0 0.00 0.00 0.00 0.00
105/8/7 6 46.80 7.80 46.80 0.00
105/8/8 4 30.60 7.65 30.60 0.00
105/8/9 5 49.20 9.84 49.20 0.00
105/8/10 11 138.00 12.55 138.00 0.00
105/8/11 8 99.60 12.45 99.60 0.00
105/8/12 7 81.60 11.66 81.60 0.00
105/8/13 79.20 11.31 79.20 0.00
105/8/14 174.00 9.16 174.00 0.00
105/8/15 0.00 0.00 0.00 0.00
104/5/15 127.76 7.10 124.1 3.67
104/5/16 213.96 8.92 210.96 3
104/5/17 184.16 11.51 184.16 0
104/5/18 122.46 9.42 122.46 0
104/5/19 137.4 8.59 137.4 0
104/5/20 136.8 8.55 136.8 0
104/5/21 24 8.00 24 0
104/5/22 2.4 1.20 2.4 0
104/5/23 39.96 571 38.16 1.8
104/5/24 9.6 3.20 9.6 0
104/5/25 66.6 6.66 66.6 0
104/5/26 181.2 10.66 180.3 0.9
104/5/27 436.2 13.63 436.2 0
104/5/28 230.4 10.47 230.4 0
104/5/29 363.6 13.98 360.6 3
104/5/30 241.2 10.96 241.2 0
104/5/31 319.2 13.88 319.2 0
104/6/1 279 12.68 279 0
104/6/2 151.8 11.68 151.8 0
104/6/3 87.6 9.73 87.6 0
104/6/4 58.2 11.64 58.2 0
104/6/5 73.8 12.30 73.8 0
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T FPHRFREKY |5 4 TORFRE(KY) | HF B2 RRE(Kg) | &3 2 BBE (K
104/6/6 84.04 9.34 84.04 0
104/6/7 56.46 14.12 56.46 0
104/6/8 141.6 12.87 141.6 0
104/6/9 279.08 13.29 279.08 0
104/6/10 298.8 11.95 297.6 1.2
104/6/11 262.2 13.80 259.2 3
104/6/12 275.1 12.50 272.1 3
104/6/13 206.4 14.74 206.4 0
104/6/14 273 14.37 273 0
104/6/15 306.6 10.95 306.6 0
104/6/16 189 15.75 189 0
104/6/17 101.4 14.49 101.4 0
104/6/18 76.8 15.36 76.8 0
104/6/19 12 12.00 12 0
104/6/20 21 21.00 21 0
104/6/21 62.4 15.60 62.4 0
104/6/22 178.2 16.20 178.2 0
104/6/23 39 9.75 39 0
104/6/24 75 18.75 75 0
104/6/25 195.6 16.30 195.6 0
104/6/26 111.6 18.60 111.6 0
104/6/27 320.4 18.85 317.4 3
104/6/28 163.8 13.65 163.8 0
104/6/29 108 10.80 108 0
104/6/30 7 94.2 13.46 94.2 0
104/7/1 3 69 23.00 69 0
104/7/2 3 48 16.00 48 0
104/7/3 2 41.4 20.70 41.4 0
104/7/4 4 72 18.00 72 0
104/7/5 6 69.6 11.60 69.6 0
104/7/6 5 64.2 12.84 64.2 0
104/7/7 0 0 0.00 0 0
104/7/8 0 0 0.00 0 0
104/7/9 0 0 0.00 0 0
104/7/10 0 0 0.00 0 0
104/7/11 0 0 0.00 0 0
104/7/12 6 121.2 20.20 121.2 0
104/7/13 16 214.2 13.39 214.2 0
104/7/14 9 106.2 11.80 106.2 0
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P [ Fedyf Ak §PEFRLEKY|F L ToHF LK | HFF 2 0RE(K) | HF 2 b€ (K
104/7/15 5 61.2 12.24 61.2 0
104/7/16 6 42.6 7.10 42.6 0
104/7/17 0 0 0.00 0 0
104/7/18 1 0.04 0.04 0.04 0
104/7/19 1 3.6 3.60 3.6 0
104/7/20 0 0 0.00 0 0
104/7/21 1 3 3.00 3 0
104/7/22 2 18 9.00 18 0
104/7/23 11 186 16.91 186 0
104/7/24 17 316.2 18.60 316.2 0
104/7/25 20 360 18.00 360 0
104/7/26 21 333.3 15.87 333.3 0
104/7/27 20 252 12.60 252 0
104/7/28 18 172.2 9.57 172.2 0
104/7/29 16 179.4 11.21 179.4 0
104/7/30 11 97.8 8.89 97.8 0
104/7/31 6 60 10.00 60 0
104/8/1 2 10.8 5.40 10.8 0
104/8/2 3 52.8 17.60 52.8 0
104/8/3 1 25.2 25.20 25.2 0
104/8/4 9 120 13.33 120 0
104/8/5 8 81.6 10.20 81.6 0
104/8/6 8 103.2 12.90 103.2 0
104/8/7 0 0 0.00 0 0
104/8/8 0 0 0.00 0 0
104/8/9 0 0 0.00 0 0
104/8/10 3 30.6 10.20 30.6 0
104/8/11 14 152.4 10.89 152.4 0
104/8/12 7 69.6 9.94 69.6 0
104/8/13 1 10.8 10.80 10.8 0

B3 1563 17180.72 1628.530914 17157.56 25.27
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