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HRARY, FAGE 1981 4EF 2004 4F i PNV 4 4E 1) 75
B0 B A VORBIAT TR LU S, DL G5 IX — R ik b
20 ZAER M AR S IEHED IR AR LR A

1

PORLEL F 1981 4F MV 1B AE 40 1 25 G2 36 Fi
2004 HE B 5 A 2%t s Z UL D8 3 (FH 24 F 1981 4=
1) G2 )& 12 A H I B30 B A A TR R
L T RN O AR, F S HBUN AL 5 R
bk, A7k 36°02.262'N, 120°22.771'E, /KIK 15m /7
A, EJRCAJE VP WESE N oo 230 T Ab ek A2 48 M
TR NS ) BB I, Rl B B
—, R E A R AR K B R PR BFAEX
FEFD 0.1 mP (R 50 Ry s i h T R HURE 2 Ut
LR, FTERAE S 75% I PR [ i i R 5256
=, T SCEAAMATI L APREEE S 1/1000 g ¥
FRBR e, K5E 0.01 mm Jigks £ B ME ALK, 58
BUEE AR, TBAFEAREN 100 B, 55X
AF A AR AT G537 o

HAE Gt b R 25 S4B 1 (CEmgit
) v 51~52 YU T, B SO EoE B
B B R R IR, PR s R A B M
FEMATRIIS o ZAS I TR T RT LA i AN Fn 22

1 1981 2004

B T ERAN T EO B RV BRI 4 P 225, AT 42 )
IR

2

2.1 1981 2004

R S W A DOt 35 1 S B R AR RS R A K
FEMIBFTT, RN B AEA i 4 AN ERSH AR,
b2, PO PO VA o 34 W e B - S e o 1
H: 12~15, 24~27, 33~43 fll 44~46 mm,. L5
A0 EN R AR S 40 A AR B 23 7l = 15, 15, 13
9 mm. MEF AR KIE S B Rl 4 N4,
Sk <159 mm, 16.0~30.9 mm, 31.0~43.9 mm
PLA >44 mm. T EEAAEEO S8 E 4 LI
PEE 1o % 1A 0L, 1981 4F 30 B A FPE A K 2 il =
PUEHTE 31.0~43.9 mm i), {47 A /& 16.0~30.9 mm
HIdTPt; 2004 4F KA BN 2 24 16.0~30.9 mm.
PRI SC B fAMA RN E W . 1981 AFEFTR L B A
PRERAAK Sy 55 mm, 2004 FAMARRKARKAN 42 mm.,
M 2 WA, Wi AR 37.63 mm, 5
PRI 29.82 mm, T H% B BFEAEKE N T
GIEZ

Tab.1 Monthly size-frequency distribution of B. belcheri tsingtauense from Jiaozhou Bay in 1981 and 2004

FHMEBE BEE 5 (%)
R4 <15.9 mm 16.0~30.9 mm 31.0~43.9 mm >44.0 mm
19814 2004 4 1981 4E 2004 4 1981 4F  20044F 1981 4F 2004 4F

1 0 0 3 75 57 25 40 0
2 0 0 7 59 82 41 11 0
3 0 1 8 69 84 30 8 0
4 0 0 14 50 78 50 8 0
5 0 0 4 89 84 11 12 0
6 0 0 10 23 69 77 21 0
7 12 1 64 57 24 42 0 0
8 1 0 29 72 47 28 14 0
9 0 1 1 43 61 56 28 0
10 0 0 10 55 68 45 20 0
11 0 0 40 29 59 71 1 0
12 0 46 - 54 0
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Tab.2 Lengths, weights, aboundance and biomass of B. belcheri tsingtauense from Jiaozhou Bay in 1981 and 2004

2 1981 2004

P73 PR A (mm) P49 1 H () WA (AMm?) Y (gim®)
1981 4F 2004 4 1981 4F 2004 4F 1981 4F 2004 4= 1981 4F 2004 4
1 41.54 28.78 0.13 0.04 124 975 19.34 42.95
2 38.08 29.81 0.09 0.04 715 925 67.9 37
3 37.31 28.72 0.07 0.03 796 1450 72.2 81.85
4 36.9 30.71 0.11 0.04 1710 1385 165.2 82.5
5 38.82 25.15 0.14 0.02 606 310 91.22 7.44
6 38.45 325 0.12 0.06 1075 1190 153.35 714
7 38.3 30.25 0.11 0.04 436 2415 455 96.6
8 34.31 29.5 0.08 0.03 253 1105 23.95 33.15
9 39.05 30.65 0.11 0.04 260 660 32.26 26.4
10 38.46 29.9 0.12 0.03 626 1350 75.12 40.5
11 32.7 32.04 0.06 0.04 1680 1655 105.02 66.2
PSR 37.63 29.82 0.10 0.04 753 1220 77.37 53.27
2.2 1981 2004 N 1981 4] 69%, 7 H i, 96.60 g/m?, 5 H AR,

1981 4F- 5 3¢ B AN KR i it 0.25 g, 2004
EAMA I AR BB 0.10 g K 2 W&, 1981 4F
P TR X 010 g, 2004 4E 0.04 g, RiHE &
B RN Y 0.06~0.14 g, Ja# & HFHA
JTRTEE % 0.03~0.04 g, WIENTHIH.

2.3

1981 4E 3L B A P8 753 ANm?,
FEWMBLAE 4 H, O 1710 Nm?; 2004 4517455 15 hy
1220 Mm?, S HILAE 7 Ak 2 415 AMm?, 5 1
FARAYL 310 NP, V1% S 4 2 ji o (3 1.5 £ .
2.4

1981 4F 7 5 30 Bt i P38 AR B 77.37 g/m?,
er R PLE 4 H,  165.2 g/m?, A I
1 1,4 19.34 g/m?,2004 4P 34 44 5y 53.27 gim?,

3

Tab. 3 Test of marked differences of two groups of data

7.44 g/m?,
2.5

XA 1981 4FFH 2004 4F R4 2 1) 3C Btk K
PR AT S R R A R B, SR e B
ST A 110 1 5 R 8 A 6 v o 1 21 i 2 R AP AR
EMEZE R UTRIR, 45K 3. Kb« B EAKE,
0O KT, to01r A1 to0s 23 MARERAE B R
10(AHFANEAECH 1) IIHULT, a4k 0.01 F10.05
IR ¢ A B . SRR, SCE AR KRR 5T
HAE 1981 4R 2004 FH BE M E R, 1981 4 R4E
HIAMATE T A A & 340 2 5T 2004 4R
A PRI AR EAE KT @ Jy 0.01 I, ZERAN
B3, WM a)0.05 K, ZREE; M rYEwE,
1981 4FF1 2004 “F& A BEHEZE R

28 1981~2004 £k 1981~2004 E4& R & 1981~2004 £EA B & 15 1981~2004 £E4EME
t 5.878 8.25 2.355 1.735
foor 3.169 3.169 3.169 3.169
foos 2.228 2.228 2.228 2.228
etk B e W 7E a=0.05 BEACE T B3 AN
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3.1 1981 2004

SR AR 1 18 50 B A I AT TR
YN SCB R R 4 NMER AL R SCE i — R
AN 4 a LlE, BR/MEEZRTE 6 a 224 TR LI
WS AR AT, SPIAEAE K 13~15 mm, 11§85 4=
KBRS, B ] —4E RS 4L S B A, AEAN[R| 2R
FA K AN )5 7E A R SC E Ak 1 R4
AP AR /s BB ), e S Bt T AET
P AR [l AR AN A B A AR b BT o L g T AR A
SCE A KR RN TS BT AN N R
AR 2H I DA B A AR IS L 1 7 KA 0 A R 45 £
(& 1, )0 LA A A0 S0 Bk KRB 4
ANBEAE, A7 10 H OV T 288, B SR 4 A A
HAFLE, AFEERIANE, FZERAARIR /N 1981
NIRRT 2004 4FE . [, ZERRER AR
LA AR KB 1981 4E KT 2004 £E 11, 3% 3t
B, BN SC B R REAEZ ] 23 a BhTa, AR
MERAET —2eAB 4k, FERIN : MAK I AN,
PR AR, AR R R, (B EEA
.
3.2

Zed 0 b 1981 £E A1 2004 45 5 SC B LA EL 3
AN RS DR 25, A 00 A k5% s MY S 5 e ol
BRI E R Z 0N .
3.2.1 JREARAL

O SR I P SR Ay A, AR 7K

B DR LA e e Tk VRIS 5 SR S S e i
W ATHUT S AR AL A 3% . 1981 4F 1Y
i, 5 S0 B A AR T AR R A HUR & =k
0.13%~1.029%, il Bk K. 2004 4Fi A
INHZs N & Bk 2.5% (R IR MVS A= Ak 2004
EHA R, w1981 SRR 1152, IX AL
BB fa E A A
3.2.2 TRl 1

1981 A1 A I 15 7 1 3 A ) AR B 1 A B 4
T F R ARSI PR A (Cadella hoshiyamai) Rl
KII KW (Ammodytes personatus), 1 2004 =11 3
BSR40 I MERG e R (Amphiura vadicola). JG3&
1E 2004 AEAMEHER, ARS8 A ) 200 AMm?,

T FLAZRP R AR 35 20 PR SR AR AR Vb v, JBis it 70 o
A AR S R e R S, T S B A TR T f
W56 Gr o SCE AR HRTE YD F B L H VD TH
AT AT AR B UE 2 K R 1 R AR 4 L
T JEAPR SR T4, 70 AV i 2 A5 B 1) 5 4 2 1 i S AR Ak
T K E N3 B AE R R), X
BREH T4t BUBG R N A A B i /b, kL e
GRS, Bk, SCEMAE 2004 FHIG &Y
AR, T AR L AN R R i B A KA
3.2.3 HG B Hh I 2 i 4 /N

X EMEEVEEAK, oA BB POk e 4
Ko ERAEH & LS — JCRAEIN R B K Bobx
AR, A YRR R A TR RS AT, AMHRAS S
B, i FRRARARR, A EE R R 2 e I G
A BEFHORBIBRAS o I8 WA 3T B 10 f 40 A3 ¥ BN i
N JTAER, ARIAT PV Wi U SC B AR X, i
TP METARAN WG /N, 3 S0 B A 52 B AR K
K, RN,

Ak, BTRARARRE, WK R, T ARk
BB T, AR IR R R E . R
PLAED0 1) it By S B A AE AR T 6 A FHIJT
REIH, 27 A% 80% P BUAAMAFERS 7 51 58 HE,
FEONEYY 80 d SEMCRRHIT LRI A NG, T
A5mm. lajg, “FIMRKIESE] 15 mm, RCH 1#3C
Bf., HRXEARRNIERKEEEIRMEE 18
T, T 14CREZM, il 4CRIGMHA. XE
035 BIPE A MR SR NMA Ky 24.5 mmEEl,

NS MBS B AR, N 20
4 90 AU, HRAHHREIIFRE, KFhE
K LR AT 4 B, WER R MV il A B s Tl
VBT 3k DA B 1 7 Jilh TR MR AR . el T Ak 4
D8 i T & 1L VUT 3 AT, BE 2540 3 000 m,
MHEA G DU R (LA EE 2008
ERIE ST H R, LA CeTB). X
PRI 1, AR S B Bl M RO I M (1 A A
WL, iR, RS, RS R K RS S,
IS0 B A R, AR BRRE R A AR

B2, 20 240K, BN 558 MR,
PR AN, T AR R R 2 T T, T
FEA i R 2 N CA R o 17 R — 2 SR U A
FIAZRLEI 6
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Changes of body length and weight of Branchiostoma belcheri
tsingtauense outside of Jiaozhou Bay and the environmental
factors causing the changes
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Abstract: ranchiostoma beicheri tsingtauense Tchang et Koo, a second class protective animal species in China,
is one of the four amphioxus species found in Chinese waters. It distributes mainly in the inside and outside of
Jiaozhou Bay and adjacent areas. Based on the material collected from the same station (36°02.262'N, 120°22.771'E) at
the mouth of Jiaozhou Bay in 1981 and 2004, we analyzed the changes of body length and weight and the individual
density of the species. The results show that the average body length of B. belcheri tsingtauense was 37.63 mm
(maximum 55 mm) in 1981 and 29.82 mm (maximum 42 mm) in 2004; the average body weight in different months
ranged from 0.06~0.14 g in 1981 and from 0.03~0.04 g in 2004; the average individual density was 753 ind/m? in 1981
and 1 220 ind/m? in 2004.  The results imply that the body length and weight of B. belcheri tsingtauense decreased
distinctly but the individual density increased during the recent 23 years from 1981 to 2004. We also found that the
components of the different aged animals changed between 1981 and 2004. The factors caused the changes should
be the variations of sediment and food (benthos and phytoplankton). The variations mainly are caused by the human
activities, including marine culture, wharf building and ship anchoring, and industrial and living pollutions.

( )

Marine Sciences/Vol.31,No.1/2007 59



