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The statistical research on the formation mechanism of
central fishing ground of Pneumatophorus japonicus and
Decapterus maruadsi in the north of East China Sea

MIAO Zher- ging
( Zhgiang Ocean University, Zhoushan 316004, China)

Abstract: Preumatqhorus japonicus and Decapterus maruadsi are the main pelagic fishes in the East China Sea,
the formation and the spatio-temporal variety of its fishing ground is restricted by the change of environmental
factors. It is very significant to research the formation mechanism of central fishing ground and explore their
relation for knowing the law of migration and distribution of Pneumaiophorus japonicus and Decapterus maruadsi
and rationally using and protecting marine fishery resources. Based on the data of marine environmental
investigation in the west of 29— 32°N, 124. 5°E from 1987 to 1990, in the platform of GIS, using moderate
statistic method, the study has been conduded on analyzing the relation between central fishing ground and some
factors of marine environment and its alteration as the time and space change, then on determining the main
effectual factors of fishing ground formation, and researching the mechanism of the formation of fishing ground.

On this basis, a mathematical model is established by using fuzzy set theory. Numeric examination educed that of
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using the grade of membership of 75% as the criterion. Using the data from 1987 to 1990 and that of 1997 to
check the model, it is found that, applying the model to fishing production, a good result would be gotten. The
conclusion is that, the characteristics parameters, bottom temperature ranges from 19. 0°C o 21. 0°C, bottom
salinity ranges from 33. 0 to 34. 5, and the prey biomass ranges from 137 to 409mg® m~ 3 and the square of
correlative coefficient of bottom temperature and salinity can reach 0. 9935 and 0. 9988 respectively, which
indicates their relation is very consanguineous. The method, that establishes the mathematical model and applies
it to study the formation mechanism of central fishing ground of Pneumatqhorus japonicus and Decapierus
maruadsi in the North of Fast China Sea so as to predict the parameters of fishing ground as the change of time
and space, will, to some extent, compensate for the deficiency of qualitative analysis.

Key words: north of East China Sea; fishing ground of Preumatqphorus japonicus and Decapterus maruadsi ;

mechanism of formation; statistics
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Tab.1 The statistic result of main marine environmental factor in August from 1987 to 1990
(mgm™?) (C)
, quantity of bait organisms temperature of bottom layer salinity
em
1987 1988 1989 1990 1987 1988 1989 1990 1987 1988 1989 1990
average 325 317 264 211 20.0 20.3 21.5 20.5 3308 33.39 3.2 33.97
- 61.72 8593 8712 36.87 0.35 0.26 0. 63 0.42 0.58 0.46 0.94 0.9
sandard deviation
- . 0. 18 0.27 0.33 0.17 0.01 0.01 0. 02 0.02 0.01 0.01 0.02 0.00
coefficient variance
246~ 206~ 151~ 163~ 9.6~ 20.0~ 20.6~ 19.9~ 3232~ 32.78 31.03~ 33.39~
confidence interval 405 425 376 258 2.5 20.7 22.3 21.0 3382 33.97 33.47 34.3%4
max 434 445 407 277 2.5 20.0 22.6 21. 1 3459  3#.50 3#.00 34.%0
min 13 164 23.5 115 18.3 21.0 20.1 19.1 350 32.40 30.39 33.40
median 3% 3438 276 213 2. 1 20.4 21.5 20. 6 3310 33.30 32.30 34.00
dandard deviation ~ 43-2 44.19 59.2 25.59 0.19 0.2 0.5 0.19 0.4 0.29 0.70 0.20
. 292 287 242 189 17.9 18.2 19.3 18.2 29.42  29.88 28.98 33.%0
trimmed mean
dandard deviation 27 11.19 20 7.22 0.21 0.2 0. 46 0.27 0.37 0.38 0.70 0.43
Winsor 326 316 268 212 0.1 203 215 205 3306  33.39  32.27 33.98
Winsorized mean
dandard deviation 27 11.19  20.24 7.22 0.21 0.22 0. 46 0.27 0.37 0.38 0.7 0.43
. . 2 287 242 189 2.1 20.4 21.5 20.6 3306  33.30 32.27 34.00
environmental eigenvalue
227~ 187~ 137~ 161~ 9.6~ 20.0~ 20.6~ 19.9~ 3229~ 32.87~ 31.00~ 33.39~
confidence interval 405 410 330 259 2.4 20.7 22.3 20.9 3379 H.12 3B.39 34.40




146 27

2 8
Tab.2 The statistic result of scale of adopted temperature and salinity for
Pneumatophorus japonicus and Decapterus maruadsi in August

(0 (mgem™?)
region scope of temperature clustering center scope of saliniy clustering center bait organisms
19. 6~ 22.3 2. 64 31.00~ 34.40 33.20 > 137
hottom layer
19.0~ 25.5 2.25 31.00~ 34.50 3275 > 150

inhabit w ater lyer

,3
2 2
3N
2
2.1.2 e
34
2
) B 9N
R R 17 8
3036 N( ), \
30°N , 198 8
C ) . 3N
1
> 4 Fig.1 The setting of calculate grid
2
) (3
3 1987- 1990
Tab. 3 The statistic result of temperature and salinity cross section of fishing ground from 1987 to 1990
31I°N 122.5~ 124°E 30N 12.5~ 124E 29N 122~ 123.5E locati
. ocation
cross section - - - - - - . >
T,(C) TC) 5 S,  T(C) T,(C) 5  T(C) T,(C 5 S N E
1987 7 27.0 18.9 23.71 33.57 4.5 21.0 28.04 31.9 27.0 189 29.65 34.14 29.0 1227
8 26.8 20.5 20.73 31.77 27.2 2.0 28.03 32.60 26.2 20.7 31.65 33.28 30.4 1233
9 24.0 20.9 29.44 32.69 2.6 21.7 27.33 32.R8 24.2 20.9 31.20 32.32 31.0 1234
1988 7 25.3 19.0 25.42 33.61 21.7 19.5 30.9 34.483 27.8 20.2 32.07 34.51 28.4 1223
8 27.17 20.7 25.78 3210 2.0 21.8 31.36 34.45 27.7 19.4 30.55 33.42 31.3 1233
9 21.2 22.2 27.80 32.50 2.2 21.0 30.21 32.02 - - - - 31.5 123.5
1989 7 24.2 21.4  29.97 3298 4.8 2.2 3.3 32.28 25.7 205 31.08 33.95 28.7 1224
8 26. 1 22.5  27.56 30.34 26.6 2.2 27.&8 31.05 27.8 23.4 2793 31.94 31.5 1235
9 25.8 24.1 27.57 31.66 25.0 2.0 18.59 31.20 25.8 221 27.70 31.50 31.6 123.7
1990 7 26.2 20.2  21.09 33.59 4.8 2.1 30.72 32.81 25.6 19.0 3234 34.26 28.5 1225
8 28.8 21.6  28.75 33.68 2.1 21.7  3R.71 33.51 285 185 3295 34.25 31.0 1234
9 24.2 21.5  28.52 33.30 25.4 2.2 30.60 32.08 - - - - 30.9 123.3
T17T2 ’ Sl SZ

Notes: m this table, the sign T, and T, are the symbol of water temperature n the surface and bottom layer individually, the sign S, and S, are the
symbol of salinity in the surface water and hottom layer w ater individually
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2 1987 8 29N

Fig.2 The digribution of isothermal and isosaline of 29 N cross— section in October, 1987
) , ) (€.
Notes: The left figure is the distribution of temperature and the right one is that of salinity, the circle region is that of fishing ground, the left of

the cutline is the value of temperature( ‘C), the right one is saliity

2.2
2.2.1
(2 ; . 8
19.6~ 22.37C , 31. 00~ 34. 40 ,
, 250~ 400 mg*m™ ( 3)
210 IZ0E 124M0°F ' 12300 IZ130E 121700 12300E 123°30°E 12400
"' N
30" 20N |
3000 N |
2°%'N
(ZI00E 12350 12400 P00 1IZS0E IA0E 00 ] 400t
3 199 8
Fig.3  The flat distribution of main marine environmental factor and central fishing ground in O ctober, 1990
A= , B- ,C- . (C) (mg* m~ 3)

Notes A- the distrbution of temperate of the bottom layer and the fishing ground; B- the distibution of salinity of the bottom layer and the
fishing ground; C - the distribution of bait organism and fishing ground; In the cutline, from left to right is the value of temperature( C), salinity
and the quantity of bai organisms (mg* m™3) in turn
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2.2.2
3~5 5
) 2 2
4 1987- 1990 7-9
Tab. 4 The hydrographical moderate statistic result of July to September from 1987 to 1990
1987 1988 1989 1990
iem 7 8 9 7 8 10 7 8 9 7 8 9
T,(C) 26.8 26.8 24. 1 2.6 28.2 21.3 24.9 26.9 25.4 25.6 2.4 24.7
T,(C) 19.1 19.6 21.4 18.9 2.8 22.0 20.0 23.1 4.0 2.4 19.8 23.38
S 27.74 26.93 29.72 30. 41 31. 12 32.03 31.10  27.88 24. 96 .26 31. 66 31.41
S, 33.87 34.48 33.99 34.41 34.43 32.28 34. 05 32.75 31.76 34.29 34.39 32.8
TI’TZ ’ Sl S2

Notes: In this table , the sign T and T, are the symbol of water temperature in the surface and bottom layer ndividually and the sign S, and S, are

the symbol of salinity in the surface and bottom layer water individual ly

5

Tab.5 The correlation between the change of the site of central fishing ground and the change of hydrograph

variety as the year change

variety as the month change

137~ 409mg*m”°

R2
1987 1988 1989 1990 7 8 9
. 0.3721 0. 18% 0.3403 0. 1444 0. 1177 0. 471 0.0163
surface temperature and longitude
suface tempente and latitude 0.5348 0. 1187 0.4505 0. 1001 0. 0432 0. 0616 0.0578
hottom temperature and longitude 0. 5795 0.9511 0.9935 0. 0686 0. 0005 0. 816 0.1632
hottom temperate and latitude 0.7344 0. 9001 0.9661 0. 1057 0. 0397 0. 6041 0.0765
auface salinity and longitude 0. 1301 0. 8203 0.8813 0. 9988 0. 7153 0. 0015 0.6374
auface salinity and latitude 0.2583 0. 739 0.7392 0. 9930 0. 1991 0. ®15 0.2481
bottom salinity and bngitude 0.2909 0.38%4 0.9119 0. 1278 0. 6215 0. 7888 0.4848
bottom salinity and latitude 0. 1556 0.2952 0.8371 0. 1749 0. 9669 0. 4169 0.6332
2.3
2.3.1
2 2
: 19.0~ 21.0TC, 20.0C, 33.0~ 34. 5, 33.75;
19.0~ 25.57C, 22.257C, 31.0~ 34.5, 32.75
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0 Ti< Ta, Ti> Tu, Si> Su, Si< Sd, Fi< Fnin
Xi= [ | Ti= Tol me= 1 Ti= Tol 5 1 Si= Sol mar= | Si= Sl 2]” (7)
( | Ti= Tol yen )+ 1Si— Sol mar )
X i TS F ,
K i Ko 2 (K=T S F)
, 75%,
2.3.2
(GIS) ) FORTRAN , GIS
i 4

0'm'N

Xm's

MK 12 121" 124" F
(1999 5F)

Fig.4 The calculation result of the model

i

Notes:in this figwe the whie region is the disribution of actual fishing ground and the bhck one is the result of the mathematical model

, 1987- 1989 , 1997
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