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Abstract: Ommastrephes bartramii is one of the most important fishing targets in the Chinese distant — water fishery.
Understanding the spatial distribution characteristics of marine resource will provide a basis for sustainable exploiting and
utilizing of resources. In this paper, the production data of Ommastrephes bartramii in the waters of 150°—160°E and 38°—
48°N in the North Pacific from August to October in 2011 was used and the capture by one fishing vessel per day (CPUE)
is considered as the abundance index. the geostatistics methods were used to analyze the spatial distribution characteristics of
CPUE and to explore the spatial variability of abundance index of Ommastrephes bartramii under the seven spatial scales, i.
e. latitudes and longitudes for 10'x10", 20'x20", 30'x30", 40’'x40", 50'x50", 60'x60" and 70’ x70. The results show
that the best spatial autocorrelation degree of heterogeneity on CPUE is described by the exponential model during August to
October. Under the small spatial scales ( 10" x 10", 20’ X 20" and 30’ X 30’ latitudes and longitudes ), the spatial
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autocorrelation heterogeneity shows the middle level and above, while under the medium scales(40'x40", 50'x50", 60'x
60’ and 70’ x 70" latitudes and longitudes ), the spatial autocorrelation heterogeneity shows the low level. The spatial
structure of O. bartramii shows anisotropic, the monthly angle directions during August to September are northwest-southeast
and northeast-southwest respectively, while it has great change of angle direction in October which may be affected by the
marine environment and the beginning of southwards-migration of Ommastrephes bartramii owing to maturation. It is
concluded that the suitable scales for studying the spatial heterogeneity of CPUE are small scales and 30"x 30" shows the

most stable one.

Key Words:; north-west Pacific Ocean; Ommastrephes bariramii; resource abundance; scale; geostatistics

F 46 ( Ommastrephes bartramii) ZVGICK TR EZELT L B RXMEZ — B EZEHTE(GFEHE
A HARSEEFMM X I R, LSRR it £ B AR 7E 150°—160°E ,38°—48° N I, e JH I}
[ 6—12 H ita ol 8—10 A1 Zefaifadg it iz S WG b AP 14 28 ) R0 2380 A 52 o, DRT o JH e 0 = B )
BF 223 53475 0 % 30— 4T DU 25 ol S P A8 A0 R TR I PR BR (R 52 0] Y B0 A AE SE AR o 1) 223 () sl A ] L AT
A R 2s (E) RS ) S b 2 A A B VR S AR b B s i) S R U A S A T A% O ) 5
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AR 2011 4 8—10 H 3 E S AAE VG L AT PR A 7= i ST 458, SBR[ 28 3 2R
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1.2 WRITE
1.2.1 K-S frhi:

6 B0 4 TE 25 0 A Pk 2 1 FH M 58 324 A Kriging 7 B A7 25 [ 3 A R 4R . Mk, A SCR T K-S
( Kolmogorov-Smirnov ) £ 307 , 312 FH SPSS17.0 S itk 44 X145 H 25 RJE CPUE H—FEAR AT IES A A ke 5
X HEE R CPUE A4 IE /M BB, 3 HEFT Box_Cox B4, DI X B M G524 0 T i BoR . oke
A K-S K g kT .
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BARGET BN, BAAFY) CPUE b 2v/d 45, # & CPUE K Sv/d, £E 7 DRI R EE T 439148 CPUE
f/ME I RAERIE, BILEAN 1A B2 5, b i — RUBE A /M A 22 B0 ) I 2 ) R A28 R 7 8 ¥ o 14
(R 1),

K-S K362 (1) Bk 8 HAE 10'x10" 40" x40' F1 50'x50" % 3 AN LEE R AFFSHI S F 4N, HoAh B 1
KB T MG AT E’J%ﬁjzo R, X 8 J13xX 3 AN RUBEAY CPUE £ 8817 % 85 7 iR R IE 7% 7 5 did B4k &
Box-Cox 257 kI (2 2) , 45 R & BIF- I MR S IE 5% F- 77 AR AN Box-Cox F5 48 J5 Y935 2 T b Ge 140 Hr A 22
Ko HTH ArcGIS9.3 AL G A ERVTHD | U1K F Box-Cox 540 )7 A3 LG (£ 2) o HHEAM, U E 34
RN Box-Cox FE4# 19 A {H4351°4 0.687,0.612 F10.541,
2.2 CPUE %548 SHARME

(1) AR SRR bk

& 1 AT ,8—10 H 45 H CPUE %R S REEE AR KNS . FEA M RIS T (B 1) ZEskRE
R FEBOER RN S TR 3 RS AR BRI EUE RN A CPUE 23 8] [ A1 5 5 M RE R i, BRIR
FRAIR 2, W R 55, 8 H CPUE (25 0] A A M AE /N RS L R, HAR S (3 A RS 5 s 7 v RO I
T, HAR SRR BB AN e RUEE 607 x 60" ], HAR SAE JLSF- FR#3) 0, CPUE A4S [A] [ MG 4055 5 0
A, RUE 70 %707 B H 30— S8 1028 S A8, A 4% RUBE AR S5 {8 1) die e, 38 380 v 2 T E D 1928 ] F AR DG RR BB
M B, 5 BB AL 1Y) 25 (8] [ AH G B ey, AR S EAE AR RBE T &2 fefm. 9 H AT 10 A 3 AEAd
CPUE %5 8] [ Al SRR B ¥ 0 R 45 (RSB 25%—T5%18] ) (4 H BRAE IRUBEE 307 x 30 At 1 76 /N JRURE i e R
T3 MEAL AR SFAE AR — BRI 55 25 8] A A S FT P &8 2s /] A A SG, 9 A A 10 A EZs [ RUE 507 x
50" .60"x60" . 70'x70" BT, HAR SEIITE 109% LA, 2680 0 55 1 55 25 18] H AH AR T
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F1 AEZTERETHSITER K-S 0KE
Table 1 The statistics data under different spatial scale and the K-S test value

R (L)

Spatial Scalelatitude ]\i 1531 Number of EE‘—‘D;J:E EE?Z::E ;fe {i *’Tsﬁi P
and longtitude ) sampling

8 295 0.05 4.87 1.959 1.092 0.034

10'x10’ 9 201 0.05 5.00 2.431 1.134 0.256

10 266 0.02 5.00 1.597 0.969 0.179

8 140 0.05 4.80 2.109 1.189 0.063

20'x20’ 9 86 0.16 5.00 2.596 1.073 0.825

10 109 0.02 4.59 1.561 0.802 0.411

8 118 0.05 4.80 2.093 1.161 0.216

30'x30" 9 78 0.16 5.00 2.616 1.060 0.432

10 94 0.02 4.59 1.585 0.897 0.151

8 97 0.05 4.90 2.169 1.233 0.027

40'x40’ 9 59 0.16 5.00 2.637 0.981 0.850

10 74 0.09 4.59 1.574 0.789 0.377

8 69 0.06 4.92 2.281 1.157 0.041

50'x50’ 9 49 0.16 4.94 2.437 1.070 0.759

10 53 0.12 3.35 1.564 0.674 0.476

8 55 0.11 4.90 2.397 1.172 0.275

60'x60’ 9 35 1.25 4.94 2.621 0.925 0.982

10 44 0.20 3.35 1.588 0.670 0.854

8 46 0.94 4.59 2.489 0.976 0.290

70'x70' 9 32 0.88 5.00 2.705 0.927 0.894

10 36 0.20 3.35 1.683 0.710 0.832

R2 BIRREH K-S KIEE
Table 2 K-S test value after data conversion
CLINAE T s . Wi 8 5 P
Spatial Scale( latitude Month Sample x4 PR RERFIR B o Cox
and longtitude ) log S. R. Arcsine S.R. Reciprocal *

10'x10’ 8 295 0.001 0.485 0.490 0.000 0.613
40'x40' 8 97 0.011 0.450 0.433 0.000 0.354
50'x50’ 8 69 0.222 0.312 0.301 0.000 0.383

FEAS ) SRR (B 1) ,8—10 J1 3 PSSR (Y B A 23 (] [ AH OGB4 fb ka3 5 4% 1) [ M e AR — 3, 8
HA/NRBEEN 3 FR CPUE 25 (8] A CREEE I P &8 SO DL b b Fg B B e RUBE 207207 F H 3 T 58 1)
23 8] [ A e e RUE R, 3 AMERIZE 40740 F1 70" x70" RJE T, CPUE 23 [a] [ AH X2 5 2 7 vh 45 K HL D)
M 2 AN REE CPUE HEAR RN 5525 [0 HAHCRERE . 9 A/NRET Sl A 1Y) CPUE A8 S {E A |
TE 25% /2 A7 , RN 55 123 (8] F AR SCPE , BOR A AL R8O A 1Y) CPUE 78 B 4 4 25% , R il h S 1Y =5
] [ AR S 5 e R R R | R R R AR Y CPUE 728 SAE X 25% LAR , 2830 9 55 6 23 ) A 561k

SRR T 70'x70" RBEAN , HAS SAEHEBTE 25%—50% 8], 2 B8 Ky v 25 4 23 6] [ AH 56 PE, 10 H 7E 3 A
FIHLA T, H CPUE 25 [) [ AH DG AR A% B #a 345 45 1] R B RSSO R (1 1)

(2) FRIS ALY Lh A

R AR 15 22 o /N B U 43 I3 % 1 4% H A — RUBE I B I 2270 S pR RO AR M 8—10 H S A AU 7E 454~
REETFRF G LB E (8 2)  BRIRBR 5 BB 29. 4% FEEOERL Y 47.1% BB 5 23.5%, BROIRA A
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Fig.1 Comparison of isotropic and anisotropic in various scales
2T A NIy 2% He kR I
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REE) CPUE #F5¢Hh hydeid , Horb RUBE 307 %30 B Sy #
A, LEEIR ] 100% 100 e SR A8 50t 25 A~ IRUEE T I8 B dnl
TR, 75 20'%207 40" x40" 60"x60" 70" x70" K #4147
—EMHE,

M3 AT NRETR , 8—10 H A BRI AR AL DL 45
BN 3mSR 2 BRI A D PRUET ; > = = o =5
DABRIRAE Y Ji 22 8 BRI 5 /0 i B RO A8 K5 2 i M. Proportion
PEURERE B 2S Rl A bl 2 e s, BR L ORE (R 3),
10 H a8 /N, 9 H i, X il 10 H 4y fi b
USRI CPUE 5% W) 5 B PR FR BE /N, AR 35
AR FBEE RS RIS K R4 A0 10 A 78RR e &R B8N THAb 2 A

(3)JImfA

M 3 AL SRt CPUE fE25 ] BB & 10 ek, 7EREAREE TR, 8 A By Jr 1] M B ARS8 7E 280°—
320°Z 0], P db—ARmE ;9 A 7E 10" < 10" REERFJ7 [ M 24 280° 4247, M VaIb—ARma 7k ], Fo e RUBE R34 K
ZRAb—PU R W) 510 A AE 10"x10"F1 30" %30 )UBE I J7 1] £ 430 R 282° 11 3120, A PUdb—ZR e A [l , HiAt R
BRI —mVEE ], 76 10'x10" REEF A A 7 1 e R IARD e RE T &AM ke T

R Scale

2 RERBEEITRETHSHELE

Fig.2 Proportion of theoretical models in various scales
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Table 3 The semivariance theory model and related parameters

R Aty HEHSHR Pl EAE BeE/EA AR % SRR
Scale Month Model C, Cy+C Cy/ Cy+C A RSS Distribution pattern

8 Exponential 0.354 1.001 0.353 1.984 1.152 R

10"x10’ 9 Spherical 0.842 1.218 0.691 1.984 1.096 RN
10 Exponential 0.648 1.009 0.642 1.984 1.001 RS

8 Gaussian 0.631 1.215 0.519 3.969 1.144 RES

20'%20’ 9 Gaussian 0.823 1.074 0.766 3.969 1.127 BT
10 Gaussian 0.517 0.666 0.775 3.969 0.971 BT AT

8 Exponential 0.476 1.234 0.385 4,962 1.140 REST

30"x30’ 9 Exponential 0.689 1.116 0.617 4.962 1.141 RENTR
10 Exponential 0.365 0.883 0.414 2.884 0.944 RES

8 Spherical 0.667 1.305 0.511 6.947 1.082 RES

40 x40’ 9 Spherical 0.636 0.891 0.713 6.947 1.187 RES
10 Spherical 0.594 0.594 1.000 6.656 1.006 BT

8 Spherical 0.818 1.081 0.757 8.932 1.085 B

50"x50" 9 Spherical 0.846 1.028 0.823 7.939 1.108 B
10 Exponential 0.347 0.382 0.907 6.947 1.007 BT

8 Exponential 0.899 1.177 0.764 9.924 1.141 B

60’60’ 9 Spherical 0.602 0.770 0.781 9.823 1.224 BT AT
10 Gaussian 0.346 0.392 0.880 9.823 1.036 [hh&in

8 Gaussian 0.421 0.613 0.687 8.932 1.181 RENT

70"x70" 9 Spherical 0.649 0.719 0.903 9.300 1.181 [N egin
10 Spherical 0.388 0.435 0.891 6.411 1.104 [ G i

3 WHitEaR O—8H —8—9f =—p=— 10

3.1 S EE R T

POAC R 2 A = g Rs B 2 4E o &
PE 2 ROBE 45 55 i, TR) i 5L A 8 B0 A ) 25 A OC 1
AU PSR GRS A S A R £ B s R
KNS AR A7 | A 2 2R G R M e AR ) R 3
FAEARRR AR X 2 R Ry Sl 1 A28
RGN EHFFIE | LR M ge T 25 R B 5 P ALK .
SIS 0 R R A B B LR 25 A A SRy SR FH A LAY 5 )
RO R EELR) . WA SR 45 ok B, 8—10 A 1E
th ROBEfR 507507 .60"x60" . 70'x70" |, Z24A CPUE 3
PR 55 1925 18] A OC S o i, AR R AE AR B 7E 25%

PIF 3 UL BAFEAR A BRI 00 T AN BEAR G- b 38 2 0 1 B3 sTRETARRELES
1Z|§Z|K E, Eﬁ E/‘:VE llﬂ ;H;I s’é‘lﬁ , % ZIK s %:Z fmﬁ?%‘ﬁﬁ ﬁj}’%ﬁ( %:_{ Fig.3 Direction angle trends in various scales

KPR AST5 1 4 AR A RUBE, Hron 3R 00, 1] Sh 4 I
% 360°

3), TE/ANRBEREBLR , LA 4 30" %30 By N JE 23 [/]
AHOCHE My i HARE , HABTE 25% L) -, B R4 57
A1 5 RUEE 10710 (925 6] FHAH IR R I Z, 1 B I3-A11 5 RUBE 207 %207 125 [8] FAH SR AR XS A Fa e 2E 9 A
10 H IR R A As Jm R B BT R (3R 3) o /N RUEE TR 23 6] A AR DGR 38 55 o, DR TR =3

http ; //www.ecologica.cn



20 4] WEhEE A R/ YRR 2 £ B A B 1) s ) A S 6433

(] [ AH S 5o, SO TS A, TR N2, Her, RUBE 307 % 30" FE AT 58 v /s e i e, B e W]
AU P EN RV R R A A 1ox 1o LR R A R PG VR ekt SO xSe R RUE/MRZ 1t TASIA RUEE
23 (] T B 115 BN LR AR IR 2 A7 B 22 5 | DR AE A i W0 VD i B8 5 TR P8 2 R S HL B ek 14 ¥y
AR VR X SR B G A T 4B
3.2 bl (]S EE AR 2 A

HLAER , 2 [ B H AL AT ) AT R AR AR, %) SR CPUE Bl ol LA 4R A A
H 45 Z2 Rl 1] 23 B A TR P 802 St 3 AR SCH A AT 1A SRR A me ] SRR A AR
I ) 53 BE S AR B LA DI R . Tian 55 B 5T, SR T 1) 43 9% 25 A XOUJR] 14 ¥ 0 96 50800 e 4 2 U
s | HOBGE BB MR B R R T

W E RN, MR b ) Sh S5 R REAS AR A M W BAE 19 S TR, S S P A BR824 A M) TR 2 B i)
PR IWARBIFFE SRR AR, 2t CPUE %3 (8434 A 48 W S 25 [RIAR Ry , v /N RUBE R SR B 248 45 19 25 18]
FHRPEIEA i | L AF AR /D 0 R 25 25 8] F AR O . X AR5 SR AR — ol PR AR A SR A M 28 LA T R ML AR
fR R LA G, e )2 A3 A AR AN AU PR, AN [RIRI A (0 i i 2 i 03t AN [ 2 AR TR A
B A R 1) AC B IR AU Bl I K 0 SRR J R DRI H 2 TR A i Joy 5 FR ) 340 B 5 SR Tl
MSICIX DI . AT N T HARRAE A #RAN K, 3948 5 LAR , Ha A Jm R o 3R B TR 4
O3 (3R 3) M R AR A #RICBOR, HUATE 6—10 ZIA), 70 Ak Jm) K22 R B B oA (3£ 3) , BEAL
PR o X U Y 7Y b R38R 0 B IR /IS BT DAY ) 2 ) e A1 5 S 8, R Rl A AT REAT 2 A REAAR AL,
PEVRZ IAFAER 22 5, 3 — 85 R S VGAL RO A 2= W R 2 e — B
3.3 IR OO SR A A S v Y R R

PHAC AP SR A A AN S R SR8 S S IR G , T Hod S5 BRI SR 3 IR e
DIBISC AR | ik S PN L R R 1 1 S A0 A A A7 PRI DRI AT T 232 £ 9 D 8 25 8] A 149 53 B 55 00F S ) 7 57 LA
FEOrH I, WEFTHORERII T e fnifndy 2 h NN SR ST Y U | 3% 3 0 L ZR B PR IE 1 PR T
ZRUEIE , DR) b SR A 34 500 58 AR 1o 2 0 81 32 €6 F) 3 e 3 A R A 0 B2 BRI il ARy A
TR R M Fe fa 1Y B W], 2011 AR SR E R ARGy, 5 A R AR 10 H 7B MLEA Lo F
AN I (] AR /NS TSR TN 7 A TR — B AL TR, 8 AR 9 H MBI A a3
[]_L 18975 1) A 24 U B AR,, 2350 DA P A —ZR OE R AR b — P R AE 1], 1X 55 8 H A9 H BRI 44 ) i 5tk T 2% 1)
HEMR BB FERIBRAAMHER YIS, 10 ARG 17 B AL L TR 2ZE8K, A 2475
T A 18], X AT BB T 10 A 00338 = A /Nl 2] -5 PR ST A, LR GR fa DR Pk 10 25 T fa e T~
B2 R AN AE R . ZE AR AR G T Bl B AN TR PRI, LR AT I v 08 20 A R BA S Jo P ) 20 A1
R Jmy [R)RE TR DR oA L2 (R | AR R R A AR =), WA S B P M SR A EL S 1 S B PR oA 4, O
HAEF LR A,

ARSI T AEASA RS 2 A0 G R JBE A1 7™ A B R0, X6 P B RSP 2 40 BT U5 0 A1 i 28 AU /AT 1 3
TRAB T i, I H 23 TAR Jo B S PR R A0 A B SR DA T R0 A i R . O3 A, KGR e B2 R TAE THT e J8E 55
SN PR 5 VGG TP 22 £ B U B 1 4% ) A A R A 3 —E IR R

References:

[1] ChenX]J, Tian S Q, Chen Y, Cao J, Ma J, Li S L, Liu B L. Fisheries Biology of Ommastrephes bartramii in North Pacific. Beijing: Science
Press, 2011.
] Wang Z Q. Geo-Statistics and Its Application in Ecology. Beijing: Science Press, 1999.
] Turner M G. Landscape ecology: the effect of pattern on process. Annual Review of Ecology and Systematics, 1989, 20 171-197.
[ 4] Pickett ST A, Cadenasso M L. Landscape ecology: Spatial heterogeneity in ecological systems. Science, 1995, 269(5222) ; 331-334.
]

Liu D, Jiang Y, Liang W J. Spatial heterogeneity of exchangeable calcium content in cultivated soils of Shenyang suburbs. Ecology Magazine,

http ; //www.ecologica.cn



6434 A E = 33 %

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]
[24]

[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

2003, 22(4): 6-9.

Isaaks E H, Srivastava R M. An Introduction to Applied Geostatistics. New York: Oxford University Press, 1989.

Webster R. Quantitative spatial analysis of soil in the field. Advances in Soil Sciences, 1985, 3. 1-70.

Rivoirard J, Simmonds J, Foote K G, Fernandes P, Bez N. Geostatistics for Estimating Fish Abundance. New York: Wiley Blackwell, 2000.
Petitgas P. Geostatistics in fisheries survey design and stock assessment: models, variances and applications. Fish and Fisheries, 2001, 2(3) .
231-249.

Nishida T, Chen D G. Incorporating spatial autocorrelation into the general linear model with an application to the yellowfin tuna ( Thunnus
albacares) longline CPUE data. Fisheries Research, 2004, 70(2/3) . 265-274.

SuF Z, Zhou C H, Zhang T Y, Du Y Y, Yao C Q. Spatial heterogeneity of pelagic fishery resources in the East China Sea. Chinese Journal of
Applied Ecology, 2003, 14(11) . 1971-1975.

Su F Z, Zhou C H, Shi W Z, Du Y. Spatial heterogeneity of demersal fish in East China Sea. Chinese Journal of Applied Ecology, 2004, 15(4) .
683-686.

Zhang H Y, Hu F. Spatial heterogeneity of Todarodes pacificus in East China Sea in winter. Chinese Journal of Ecology, 2005, 24 (11):
1299-1302.

Zhang H Y, Cheng J H. Geostatistical analysis on spatial patterns of small yellow croaker ( Larimichthys polyactis) in the East China Sea. Journal of
Fishery Sciences of China, 2005, 12(4) . 419-423.

Wang H B, Yang Q, Liu Z J, Yang C H. Determining optimal density of grid soil-sampling points using computer simulation. Transactions of the
Chinese Society of Agricultural Engineering, 2006, 22(8) . 145-148.

JiM, Jing F X, Li Y L, Zhang L P. Multi-scale generalization and expression of ocean fishery thematic attribute data. Bulletin of Surveying and
Mapping, 2004, (6) . 28-31.

Turner M G, O'Neil R V, Gardner R H, Milne B T. Effects of changing spatial scale on the analysis of landscape pattern. Landscape Ecology,
1989, 3(3/4) . 153-162.

O’'Neil R V, Gardner R H, Milne B T. Heterogeneity and spatial hierarchies // Kolasa J, Pickett ST A, eds. Ecological Heterogeneity. New York
Springer-Verlag, 1991 85-96.

QiY, Wu J G. Effects of changing spatial resolution on the results of landscape pattern analysis using spatial autocorrelation indices. Landscape
Ecology, 1995, 11(1): 39-50.

O’'Neil R V, Hunsaker C T, Timmins S P, Jackson B L, Jones K B, Riitters K H, Wickham J D. Scale problems in reporting landscape pattern at
the regional scale. Landscape Ecology, 1996, 11(3) : 169-180.

Yang X M, Dai X J, Zhu G P. Geostatistical analysis of spatial heterogeneity of yellowfin tuna ( Thunnus albacares) purse seine catch in the western
Indian Ocean. Acta Ecologica Sinica, 2012, 32(15) ; 4682-4690.

LiLZ, Wang L, Liu J, Liu Q, Huang H L. Geostatistical analysis of tuna ( Thunnus obesus) longline fishing grounds in the Atlantic Ocean. Journal
of Fishery Sciences of China, 2013, 20( 1) : 198-204.

Xiang Q H. Study on Distant Water Fishery Production Networks from Different Spatial Scales [ D]. Shanghai; East China Normal University, 2011.
Tian S Q, Chen X J, Chen Y, Xu L X, Dai X J. Evaluating habitat suitability indices derived from CPUE and fishing effort data for Ommatrephes
bratramii in the Northwestern Pacific Ocean. Fishery Research, 2009, 95(2/3) . 181-188.

Chen Y F, Dong M. Spatial heterogeneity in ecological systems. Acta Ecologica Sinica, 2003, 23(2) . 346-352.

Chen X J, Xu L X. Analysis of relationship between fishing ground of Ommastrephes bartramii and surface water temperature and its vertical
distribution from 150°E to 165°E in the northwestern Pacific. Transaction of Oceanology and Limnology, 2004, (2) . 42-43.

Wang Y G, Chen X J. The Resource and Biology of Economic Oceanic Squid in the World. Beijing: Ocean Press, 1999.

Dong Z Z. The World Oceans Economic Cephalopod Biology. Ji'nan: Shandong Science and Technology Press, 1991.

Chen X J, Liu B L. Analysis on catch of Ommastrephes batrami in squid jigging fishery and the relationship between fishing ground and SST in the
north Pacific Ocean in 2004. Journal of Zhanjiang Ocean University, 2005, 12(6) . 43-44.

Chen X J. An approach to the relationship between the squid fishing ground and water temperature in the northwestern Pacific. Journal of Shanghai
Fisheries University, 1995, 4(3) . 181- 185.

Chen X J. An analysis on marine environment factors of fishing ground of Ommastrephes batrami in northwestern Pacific. Journal of Shanghai
Fisheries University, 1997, 6(4) : 263-267.

Chen X J. The preliminary study on fishing ground of large-sized Ommastrephes batrami in North Pacific waters between 160°E and 170°E. Journal
of Shanghai Fisheries University, 1999, 8(3): 197-201.

Chen X J, Tian S Q. Analysis and discussion on fishing ground of Ommastrephes bartrami in northwestern Pacific. Fisheries Modernization, 2001, 3

http ; //www.ecologica.cn



20 4] WEhEE A R/ YRR 2 £ B A B 1) s ) A S 6435

(3): 3-6.
[34] Shen H M. Summary of sea conditions in the squid fishing ground from June to December of 1999 in the North Pacific. Distant-Water Fisheries,
2000, (3): 15-18.

S 300k
[ 1] BeBras, mEUR, BB, B2, B4, SR, XIbbk. JuR P il Y. dbat. Bleeihiiidt, 2011

]
] EBAL MG RAE S PR L duat. B, 1999.
1 XUFE, 5, B3, BB eSS Ca Ay s B S TR RRAE. ZEARSESNAR ) 2003, 22(4) : 6-9.
[13]  GKIEHT, BAZF. & TAMGROT-VERE R M0 23 M) S B PERRAE. AR 382 24RK, 2005, 24(11) : 1299-1302.
1 EBR, WiEtE, o0, KiEE. Bl L R R Z REL S H53RK. W45ER, 2004, (6): 28-31.
1 AR, WUNAS, REE. 3T MG 0T U B PR I ARt R R A A TR R R, AR A2, 2012, 32(15) : 4682-4690.
1 ZERE, EF, M@, X8, sitss. KITESAAaEm e gt oar. hEUK RS, 2013, 20(1) @ 198-204.
[23] v 4e. OR[R)ZS DB R M ol AR 7= R AFSE [ D], 13 SRR RS, 2011.
[25] BREAE, #HM. AB¥REMN R ST £85I, 2003, 23(2) : 346-352.
[26] BRHIE, VFMIEE. JULRSFHE (150°—165°E ) M (037 5 300 oK IR IR A5 A 5C R . 1AWV SR , 2004, (2): 42-43.
[27] ESeHF, MRBZE. th R 20 i 2 f e I K ol bt . Ve RRAE , 20085,
[28] WIEZ. A RHELETS R P ILARBRARAR R, 1991
1 BRBIZE, XK. 2004 SEFERT 12 BB 7 i A0 SV 7 5 R IR IOC R . EVTIETE R 274, 2005, 12(6) : 43-44.
1 BB, VAL il 5ok TR0 R, R R4k, 1995, 4(3) : 181-185.
] BRETE. TP AR 7Y U IR IR D 1 2B, R P=R225 4, 1997, 6(4) © 263-267.
[32] BR#E. JLRFHE(160°E—170°E) KAV M3z R0 5E. 1K= RaE244k, 1999, 8(3) : 197-201.
1 BB, HUESL VALK RER i g A BT ol AL, 2001, 3(3) : 3-6.
] TRE. 1999 4F 6—12 A ALK BR A7 bl B s, syl 2000, (3): 15-18.

http ; //www.ecologica.cn



ACTA ECOLOGICA SINICA Vol.33,No.20 Oct.,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review

Spatial variability of small and medium scales’ resource abundance of Ommastrephes bartramii in Northwest Pacific  «-+ceererereeneenes
.............................................................................. YANG Mingxia, CHEN Xinjun, FENG Yongjiu, et al (6427)

The effect of moisture and temperature on soil C mineralization in wetland and steppe of the Zoige region, China «+eseeerereeeeeeeeens
................................................................................................ WANG Dan, LV Yuliang, XU Li, et al (6436)
Response and population bionomic strategies of desert rodent communities towards disturbance of cultivation -«-eseseeerereeeeeiaineainn.
....................................................................................... YUAN Shuai, FU Heping, WU Xiaodong, et al (6444)
Effects of Bt-cotton on Propylea japonica, an Enemy Insect of Bemisia tabaci (Gennadius) «+«-eseeeseeresemmamntiiii...
....................................................................................... ZHOU Fucai,GU Aixiang, YANG Yizhong, et al (6455)
Research progress in the ecological effects of micro-landform modification --------v---- WEI Wei, YU Yun, JIA Fuyan, et al (6462)

Autecology & Fundamentals

A multi-scale feeding habitat selection of Red-crowned crane during spring migration at the Shuangtaihekou Nature Reserve,

Liaoning Province, China «-«««««-sssssereeemimminniiii WU Qingming, ZOU Hongfei, JIN Hongyang, et al (6470)
Surface pollen research of Nanshan region, Shihezi City in Xinjiang ------ ZHANG Hui, ZHANG Yun, YANG Zhenjing, et al (6478)
Dynamics of leaf carbon, nitrogen and phosphorus of two dominant species in a Poyang Lake wetland =~ +++eeeeeeerereeneeiaiiiiii.,

.......................................................................................... ZHENG Yanming, YAO Bo, WU Qin, et al (6488)
Estimation of forest aboveground biomass using high spatial resolution remote sensing imagery =« -+« «=seeeererereeeeeniiiii...

................................................................................. HUANG Jinlong, JU Weimin, ZHENG Guang, et al (6497)
Cost-benefits of the clonal integration of Cynodon dactylon, a stolon herbaceous plant, under heterogeneous lighting condition -+-+-----

.............................................................................. TAO Yingshi, HONG Shengchun,LIAO Yongmei, et al (6509)
Biological cycling of Koelreuteria paniculata plantation microelements in Xiangtan Manganese Mine wasteland «««+eeeeeeeeeeeeeieiinininnn.

................................................................................. LUO Zhaohui, TIAN Dalun, TIAN Hongdeng, et al (6517)
Effects of ectomycorrhizal fungi ( tinctorius ( Pers.) Coker & Couch)on the biomass of masson pine ( Pinus massoniana) seedlings
under simulated acid TAIn  ««c«eeeeereeereeeneneneneemenenmmaeeeaeeneeaeeeaenenaaaenaane CHEN Zhan, WANG Lin, SHANG He (6526)
Effects of biochar on selected soil chemical properties and on wheat and millet yield =~ «ceeeeeeeeenereeeinan
................................................................................. CHEN Xinxiang, HE Xusheng, GENG Zengchao, et al (6534)
Source of variation of plant functional traits in the Yanhe river watershed: the influence of environment and phylogenetic back-
GIOUNA  ++++vvrerrerersres sttt ZHANG Li, WEN Zhongming, MIAO Lianpeng (6543)
The general biology and experimental population life table about Asynacta ambrostomae — ««+++++seserereeeemanmientiiiii
.............................................................................. WANG Xiumei, ZANG Liansheng, LIN Baoging, et al (6553)
Effect of several ecological factors on embryonic development of Sepia lycidas «+++++ssvveeeessssessmmmmiiiiieiiiii s
.................................................................................... PENG Ruibing,JIANG Xiamin, YU Shuguang, et al (6560)
Population, Community and Ecosystem
The thinning regular of the the shrubbery at Tongguling National Nature Reserve on Hainan Island,China «+seeeereeereceeiiiininiiinn.
....................................................................................... ZHOU Wei, LONG Cheng, YANG Xiaobo, et al (6569)
The cause of grassland degradation in Golog Tibetan Autonomous Prefecture in the Three Rivers Headwaters Region of Qinghai
PrOVIIICE  +veeeenenrenenennenennetnentnenetrenetaennteenenaeneaeenenraeneesenenaans ZHAO Zhiping, WU Xiaopu, LI Guo, et al (6577)
Effects of simulated nitrogen deposition on substrate quality of litterfall in a Pleioblastus amarus plantation in Rainy Area of West
00 ST YT PN XIAO Yinlong, TU Lihua, HU Tingxing, et al (6587)
Phytoplankton community structure based on pigment composition in Qinzhou bay during average water period =~ +++serererereeeraiennns
................................................................................................ LAN Wenlu, LI Mingmin, LI Tianshen (6595)
Functional trait-based evaluation of plant fireproofing capability for subtropical evergreen broad-leaved woody plants «+eeeeeeeeeeeeeeennns
.................................................................................... LI Xiupeng, YANG Xiaodong, YU Shuquan, et al (6604 )
Interspecific associations between Parus major and other bird communities in Beijing Xishan region — ««-oceeeeeeeeeeeieiiiiii. ..

....................................................................................... DONG Daying, FAN Zhongji, LI Zhaxijie, et al (6614)



6746 LA E = 33 %

Feasibility analysis of passive integrated transponders in population ecology studies of Siberian chipmunk —-«-eeeeeeeeeeeeeeeiiiiia..
................................................................................................ YANG Hui, MA Jianzhang, RONG Ke (6634)
Landscape, Regional and Global Ecology
Dynamic variation of water deficit of winter wheat and its possible climatic factors in Northern China «-«-e-ereeeeeeereenneiaiiini.,
....................................................................................... LIU Qin, MEI Xurong, YAN Changrong, et al (6643)
Study on the levels’ evaluation of provincial low-carbon development in China based on the FAHP-TOPSIS method =~ -++eeeceeeeeeeeeenes
....................................................................................... HU Linlin, JIA Junsong, MAO Duangian, et al (6652)
An investigation of the safety threshold of a floodplain wetland: a case study of the Er-Ka Nature Reserve, China «+«-eeeeeereeeeeeennne.
....................................................................................... HU Chunming, LIU Ping, ZHANG Litian, et al (6662)
Application of le bissonnais method to study soil aggregate stability under different vegetaion on the loess plateau «-«-eeeeeereeeeeeennes
................................................................................................... LIU Lei, AN Shaoshan, Huang Huawei (6670)
Analysis of vegetation and soil degradation characteristics under different human disturbance in lakeside wetland, Napahai «+eeeee-e-
......................................................................................................... TANG Mingyan, YANG Yongxing (6681)

Resource and Industrial Ecology

Changes of land surface temperature and its response to urbanization under the extreme high-temperature background in recent

ten years of Beifing «eeeeeeeeeeeesesemrnuiiriiii LI Xiaomeng, SUN Yonghua, MENG Dan, et al (6694)
Stable isotope (C and”N) analysis of fish food web of the Xiaojiang Bay in Three Gorges Reservoir —«++esssesseesssrenssreneeinanens
............................................................................................. LI Bin, XU Dandan, WANG Zhijian, et al (6704)
Research Notes
Dynamics of CO, exchange and its environmental controls in an urban green-land ecosystem in Beijing Olympic Forest Park -«-«+-e---
....................................................................................... CHEN Wenjing, LI Chunyi, HE Guimei, et al (6712)
Effects of vegetation restoration on landscape pattern of Hongya Country in recent 15 years ««-seeseeeseerereniintiiiii...
....................................................................................... WANG Peng, LI Xianwei, ZHAO Anjiu, et al (6721)
Photosynthetic characteristics and SAMS gene expression in the red alga Porphyra yezoensis Ueda under high salinity =~ -----eeeeeeeeeeees

....................................................................................... ZHOU Xianghong, YI Lefei, XU Juntian, et al (6730)



(ERZFR)2013 E£FITEE

CERZAM) T EREE ORI £, P E AR 22 o P E R AR SR s b0 F R AR
AR WIT], BITT 1981 4F | il A A F SU HT T S AU IR QBT PERF ST R . IR A 65T, ﬁ%

S (T AL RER RN GE T R A S 2B TAE S IR R A SR AL, A A Rl B Eﬁm&@wﬁ”
PEFEA AR R RA K, 3R B 5 R i g A A 2R I A A F R BT IR 55 o R & ﬁwx%n?;z%ﬂﬁ%o

CHERAR) FEMRE AR %é&%/\ﬁzsaﬂB’@%ﬁtﬁm%fﬁﬂﬁmﬁﬁE’JJ?!Z‘*@IJ%J?@ﬂﬁﬁﬁi% TR
W RE S e A AR 28 e O ) B AR 75 £ P SO s BRSO T 5 AR RSP B B ik OB EOR A4 B B N
LR BHIF S RO = A R

CHER2EY) M2 A T, K 16 FF4,300 1T, B N E M 90 Jo/ M, &4F 2 4 2160 T,

[ IR A AR . 82-7, E SRR & A5 . M670

FRAETFIS . ISSN 1000-0933  CN 11-2031/0Q

4 [ A M R SRy AT T ) AR PT B S T R WS U T R R TR R | SRR AR B AR
TEAETTT

Eiflithk . 100085 LRI IEX BUEH 18 5 B 1. (010)62941099; 62843362

E-mail ; shengtaixuebao@ rcees.ac.cn %] HE: www.ecologica.cn

KERERIER ReY WEFEME LM HATHRE XIKE B ¥

£ &5 %= ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) ] _
CEAT 1981 4 3 A EIF)) (Semimonthly , Started in 1981)
334 208 (20134E10 A) Vol. 33 No. 20 (October, 2013)
b= L= <<$ ?T&>,ﬁiﬂiﬁ Edited by Editorial board of
Huhk . 6 S0 E X BUE 18 % ACTA ECOLOGICA SINICA
MR L% - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
Fi% : (010) 62941099 Tel; (010) 62941099

www.ecologica.cn .
. www. ecologica.cn
shengtaixuebao@ rcees.ac.cn .

shengtaixuebao@ rcees.ac.cn

; ﬁ i‘gﬁ N Editor-in-chief WANG Rusong
* ; [ ﬁii,_%z,,_%z, £ Supervised by China Association for Science and Technology
R 22 o A 2SR RS 0 Sponsored by Ecological Society of China
Hidil b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M L 4 A - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
H R 4% 4 & K ik Published by Science Press
Mol . b R EWARAL T 16 5 Add ;16 Donghuangchenggen North Street,
MRS A . 100717 Beijing 100717, China
R dbstduARENRIT Printed by Beijing Bei Lin Printing House,
£ 1T H# % 2 K i Beijing 100083, China A
bk AR E AR 16 5 Distributed by Science Press m z—
HE B i - 100717 Add ;16 Donghuangchenggen North o
L7 : (010) 64034563 Street, Beijing 100717, China < o
— Eﬁ“[%";‘% i%“ég%@ espe-net Tel ; (010) 64034563 S =§
ESNEAT ol R 55 1A Bomail:journal® copgnet © ==°
Mok AL ET 399 {24 Domestic All Local Post Offices in China > g
MBS AL . 100044 Foreign China International Book Trading g ‘Q_
23— e Corporation N~
;“EII g UL 8013 5 Add:P.0.Box 399 Beijing 100044, China a E:
[5°R 1000 093 WIMATF £17 AEBEIS 827 ESNETRE M6T0 =4 90.00 7

CN 11-20317Q



	1.pdf
	fm.pdf
	中ml.pdf

	stxb201302050243.pdf
	3.pdf
	英ML.pdf
	FD.pdf




