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Abstract: Based on the data from eight seasonal oceanographic censuses in the Changjiang Estuary (28°00'—32°00'N,
122°00'—123°30" E) in 1959 and 2002, this paper discussed temporal-spatial distributions of Sagitta crassa and Sagitta
enflata and effects of global warming on them in the Changjiang Estuary. The results show that the average abundance of S.
crassa was less than 1.00 ind/m’, and its occurrence frequency was lower, had no aggregate feature during spring, summer
and autumn. In the winter of 1959 the average abundance was 3.24 ind/m’, and the occurrence frequency and aggregation
intensity were higher, while in winter, 2002, the average abundance sharply decreased to 0. 001 ind/m’, and almost
disappeared. The average abundance, occurrence frequency and aggregation intensity of S. enflata were much higher in
summer than in other seasons. The average abundance was as high as 16.06 ind/m’ in the summer of 2002, increasing by
3.71 ind/m’ compared to the same season in 1959, and the distribution area clearly expanded. It is obvious that responses
of S. crassa and 8. enflata to water temperature warming are different in the Changjiang Estuary, and both species could be

awarded as important indicators of global warming.
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Fig. 1 Map of sampling stations
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(1), FHRZKELAZT EFHEERK, K 1.18 C,#kFRZ, EF+0.70 C,HEEREZ, L7+0.44 C,F
F/N, 000.21 Co SFHREKIR ETHRE SRZEAKRAHELL, KIORLZE(1.39 C) > FF(0.80 C) > &
Z(0.63 C) > HZ(0.34 C) . AW, /KRR EHATIEL TR E ML

F1 1959 £502002 FTIOAKBRBLAF RIEHEFTRNFENSHEZ TR

Table 1 Changes in abundances and distribution characteristics of Sagitta crassa and Sagitta enflata with temperature in the Changjiang Estuary
in 1959 and 2002

; ; BRFFE (ind/m’) FHEE (ind/m*)
5] Sy A (C) JEHL(C) Maximum abundance Average abundance
Season Year Surface Bottom N :
easo e mere tomponne | BOLIR EBERS mLmd RN
S. crassa S. enflata S. crassa S. enflata
# Spring 1959 17.32 16.78 0.50 0.50 0.06 0.19
2002 17.53 17.58 0.45 5.49 0.03 0.51
& Summer 1959 26.82 22.74 0.50 130.00 0.02 12.35
2002 27.26 23.08 0.73 63.33 0.03 16.06
# Autumn 1959 19.14 19.43 2.00 11.00 0.12 1.69
2002 19.84 20. 06 0.65 10.87 0.04 3.67
& Winter 1959 9.18 9.6 33.00 0.50 3.24 0.17
2002 10.36 10.99 0.04 2.08 0.001 0.07
; , MEFRFR HIHE(% )
Z45 Fly Fi(C) i (C) Clumping index Occurrence frequency
S Y Surface Bottom N :
eason mere tomponne | BOLIREBEES mLmd BB
S. crassa S. enflata S. crassa S. enflata
# Spring 1959 17.32 16.78 -1.00 -1.00 11.11 37.04
2002 17.53 17.58 -0.99 3.83 7.41 18.52
& Summer 1959 26.82 22.74 -1.00 56.33 3.70 81.48
2002 27.26 23.08 1.13 11.92 7.69 80.77
# Autumn 1959 19.14 19.43 2.50 2.51 13.79 72.41
2002 19.84 20. 06 -0.25 2.03 10.34 76.21
& Winter 1959 9.18 9.60 28.55 -1.00 58.62 34.48
2002 10.36 10.99 -1.00 1.30 3.45 24.14

2.2 R[RVAF ) A B R A A AR AL

T FE: 1959 4E3R 2 2002 4F, K YL A/K A H Bk 3 itk g >, P E /N T 1,00 ind/m’, 1
PR, TERE, BFENM(F 1, E2A~C Hi2a~c), 11959 FAFFHFEREKX3. 24 ind/m’, HILRK
5,6 U AR ZE R YT AR JEFR A LB B AR BRI A B AR X (> 20 ind/m’) (] 2D) , F K
ERFIA 33.00 ind/m’ (£ 1) o 2002 FEAZHAET RILFH K, FHEEI N 0.001 ind/m’ , U 7EFHLEES
AREBHI(E 2d) , B RFEEHR 0.04 ind/m’ (F 1), 2002 FELFRMET REFROEE T4 BE .

2.3 UR[RIAF [ A R A7 R S BE RN A AR AL

KILOKSAE R REENFEN R AE LRI E RS THEFET , KEK S TEE, LFRMK
(F1), BRAZFSH,2002 FEF-HEFHRT 1959 F£¥4 L7 HEZS EFHEFERK,K3.71 ind/m’, EZAE
JHERT R BRI E TR,

VA b (B 3) 4K, IEREET d s IZE A LB S AR R, R > . B2 BT & B,
1959 411 2002 4576 K YT 1 ZR G0 R A% LU B 0 3B /K SR B M X (> 20 ind/m’) , 56 K = BE 40 il ik
130. 00 ind/m’F1 63.33 ind/m’ , A [F] A ,2002 4ERK YT O Xt B —E (X ( > 20 ind/m’) , Tl 1959 4%
KBTS o BT, SR BB, S X8 2 [ 51 (L 2002 4F: 5 ~ 10 ind/m” B IX 2 1959 4F [ K7L 1
Bl
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Fig. 2 Seasonal changes in spatial distributions of Sagitta crassa abundance in the Changjiang Estuary in 1959 and 2002
1959 4F: A. 2 Spring; B. 2 Summer; C. #kxZ Autumn;D. & Z& Winter; 2002 4 :a. % Z Spring; b. % Summer;c. 7k Z Autumn;d. &

FE & R BLR AR R KR, 18 80% i , K BFEFBAR, /N T 40% (R 1) o HIAEIEIRE , BT
RREFEREEWE S THES AR5 1959 (£ 1),

2.4

TR T e X A b B SR T R R

FRUR T X S 7 AR B BB SR BE R B3 (3R 2) o 1959 42 HE 8 A, KILH/KEFRZ/KiE
H1 8. 11 C_EFHE) 27.82 C,FHRJZ/KIEM 8.71 CHHHE 22.85 C o BEH /KR LT, 5o b =F B B 2
> REJE# B BE B

F2 1959 £ 2002 FAT AKBFE RS B AR REST R F B A0
Table 2 Effects of water temperature increasing on the abundances of Sagitta crassa and Sagitta enflata in the Changjiang Estuary in 1959 and

2002
BRFPE (ind/m’) Py FJE (ind/m’)
4E-H FHIR(C) JEIR(C) Maximum abundance Average abundance
Year-Month Surface temperature ~ Bottom temperature g OHE I P55 o, B I PR 557
S. crassa S. enflata S. crassa S. enflata
1959-02 8.11 8.71 9.00 2.00 0.94 0.15
1959-03 9.08 9.41 33.00 5.00 2.43 0.11
1959-04 12.40 12.75 3.00 0.50 0.45 0.16
1959-05 17.19 16.74 0.50 0.50 0.07 0.16
1959-06 20.25 18.96 0.50 2.00 0.03 0.24
1959-07 25.69 20.71 2.00 12.00 0.05 1.72
1959-08 27.82 22.85 0.00 130.00 0.00 19.82
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Fig. 3 Seasonal changes in spatial distributions of Sagitta enflata abundance in the Changjiang Estuary in 1959 and 2002

1959 4F: A. 2 Spring; B. 2 Summer; C. #kxZ Autumn;D. & Z& Winter; 2002 4 :a. % Z Spring; b. % Summer;c. 7k Z Autumn;d. &
Z= Winter

3 itig
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IR F T AR FER R, KILA K 1959 4E4 2= 504 4 fcok 3 B3k 33.00
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JEHAE RIS A ZE, T RUEAT , R R RS 1 Bk, X R A AR X 1959 4R ZE R Fsat i s £
FEXHERE , MR BRI E 873 A B 35 75 00T = i AR FE R B UIAHC

MRAE A 5ECH: 8 B T4 A A2 AR AR A AT, AT s A R A BRI B IR A
3.2 R H IR BEE B AT

KBS M AR AT T R AR EEE R . KILA/KIE 1959 5 H REHIER R (£ 2) ,HEK
TR b B ol T B S, T R W B L 2, KSR RS 130,00 ind/m* (36 2) o 2002 4FUZEEA
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i, A KRS = BERE B EREBXBFRD S AR HS 2 EmENEEE NN, 7EHE
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SRHET B F R A B MH TR EAAN R, 5iRE SURF B, TR B 3 B 1 AR
L BERRES, 2002 F 7RI SO EEE 1959 438500 3. 71 ind/m’ , 434 X B B4 K, 8 7 31
BRI, KILATNTREE R T AT 20 ind/m’ FFEEX . KZFES ~ 10 ind/m* EE X F KT OELFE,
AN TR A ZSZISTHE 0 3 R 5 b 0 IS J 5 ke o 3 35 28 e 4y i 2 A ], R PR SR VL D g A AR R A AR L M T 48
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