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Mrize i s el A= 9 G EERP, LA 2011 F1 2013 4E# 4
B s, i et A A RO, DAY
S LA 2 B v S Y TR SR RN A BRI S

1 #FREFE
1.1 #HIEFRIR

BT PRl 1027 JEAATTE L 4R S
S VA 38R ) JES At 0 el B R R A (] 1) PR AR R
2021 4F 5—6 H, JAARM N AR 5 6 i 3
(37°00'~39°00'N, 119°00'~124°00'E), M HZ:%L. 4
MR EH 20 mm, RO 88 m, FK 58 m, Aufii
PRI 1 h, P53 R 3.0 kno ASHFGY &£
SH AL FHEF(1997) . 5 R55(1992) . B4 (2001)
K (2018), FFXFERE C R HATIH B,

1.2 HRFE

121 BEZEMSM  BEESEOPONEILE 1.

122 M#pArk  EEdEY RN —
FINHANFAEIR , E E RN W) N AN [R5 S 1AL
KRR, RIS R bn it 2 i B P M
RHER, Rz AL 2 M ik, K b4
tfatnit— L, PSS E Y M ZE, B A
AWK PR M o A IE (8 B9 48 B35 55U (degree,
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(keystone index, K) . =17 ¢ & #5 % (bottom-up
keystone index, Kj) . T 17 545 %1 (top-down keystone,
K,). BEV% B U (fragmentation, F) . 254 H 2 8L
(distance-weighted fragmentation, “F), LA 1EhrHA&TT
BN ANARES 5 IR (2021) o FE V& T ] SR 2
RBOTH S I Watts 55(1998).
1.2.3 ik A A4k B L 2R 2 15 b B i i
A A YR DE 2 25 6 6 55(2022) . LA 2011 4E A0
2013 4F 5 H . 6 H Bl AR v il A= P g R A Sy
FEAE(FR 2), L AR B (HD R AR GF Uk 20 ) T i
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Kb, ROFEARIEHIRAE, K il A= Py R o0 4
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0.4), Wf#ERE0.4<R<0.6). % fi#FfE(0.6<R=<0.8)FI{
HE(0.8<R<1.0),

1.3 SHitoin

Ucinet 6 % {41i+% D. D, D, BC. CC A IC,
CoSBiLaB Graph 1.0 #1148 TI', TI'. K. K, fl K,
Keypalyer 1.44 B {15 F f PF, 8315y Hril ad SPSS
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Fig.1

Schematic diagram of survey stations in the waters off northern Shandong Peninsula
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Tab.1 Related indicators of community structure analysis

i ik AN S E= PG
Indicator Method Formula Parameter Reference
BEIERBFD AN B BT AL IRIENHWF - N—R—Fp i R SRR E 4t Pinkas Z5(1971)

W—h— PP S R A A

F—R— 2 11 I YR o IR S R A 4 L
HE#Fp: IRI>1 000; FHZF: 1 000>TRI>100
DL 100>IRI>10; /> ILAh: 10>IRI>1

¥ kErE Shannon-Wiener s S—FhREL Shannon 45(1949)

FIFH H'=D PINE g s e

i=1

Margalef YR FE&EE R=(S-1)/InW fé{;ﬂl it SERE (SRR o 4T 3R T (SR RO 19 Margalef (1958)

Pielou Y5 EEF5 %k J'=H'/InS Pielou (1975)
YIRS T D,=S/L S—O R RS EE Dunne %£(2002)
Zifiyfiiil - Density, Dy LT PURRIIAETE (R €006 R

D AEER, FEE N YIF$ £ 0C R I P (B
Foft [ SCHK B2 45 £ C=L/S? S—En R AR Dunne %5(2002)
Comnectance, ¢ L7 PURRIIAPE (O £ 6 R

CEBOR, Wi (AL R -l B O MR g

*® 2 \LWFiEEE AR N ER

Tab.2 Evaluation index of biological quality status of inshore fishery in northern Shandong Peninsula*

5—6 H I 5—6 H Ik
S Benchmark density value S Benchmark density value
Classification during May-June Classification during May-June
/(kg/km?) /(kg/km?)
Wik s Nekton 27.909 /N f Eupleurogrammus muticus 0.027
125 Fish 8.441 KISt Hexagrammos otakii 0.012
53¢ Crustacean 17.201 K gt Saurida elongata 0.000
3k /E£2& Cephalopod 2.267 R Lophius litulon 0.124
BFAE 2% Flatfish 0.266 WMBNET14 Liparis tanakae 0.669
H #5235 Soleidae 0.145 K43 Zoarces elongatus 0.094
2% Octopus 0.157 FH &l Enedrias fangi 0.487
INTEA Larimichthys polyactis 0.519 LR tE L il Thamnaconus modestus 0.000
fit Engraulis japonicus 0.061 Effif Ammodytes personatus 0.002
8 Pampus argenteus 0.107 TEBEAR il Takifugu xanthopterus 0.000
I Setipinna taty 1.416 RN Pleuronichthys cornutus 0.007
Ty /NPT 1 Sardinella zunasi 0.273 R HE Conger myriaster 0.000
TrENE 0] Thrissa kammalensis 0.133 1% Kareius bicoloratus 0.017
P Konosirus punctatus 0.251 W Loligo japonica 2.108
W85 Lateolabrax maculatus 0.000 mEYN A Oratosqilla oratoria 12.689
R Cleisthenes herzensteini 0.000 J&)NEF  Trachypenaeus curvirostris 0.038
W Trichiurus lepturus 0.142 BIEABYF Crangon affinis 2.507

*o QUCRFEHRAME = FEEE, WEHIREN 15 JEESN, WA EEHREY 18R (H—HE )/ S FEEE R IR
T 2011 4EF1 2013 4F 5 3 L 6 JT il E IR I A 45 Rl SR R A (E

*: If the indicator value is greater than or equal to the Benchmark value, reassigned to 1. If the indicator value is outside the
Benchmark value range, reassigned to 1—|(indicator value-Benchmark value)/Benchmark value. The baseline values are derived
from the average density of the various species in the Fisheries Resources Survey in May and June 2011 and 2013.
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2.1 FhEAR

LR B G v Bl A I AR 0 28 31 Fb, SRS
F 1L H., 248, 28 )@, MWiEREME, BAKME 8,
i 25.8%; BEIRYE 16 F, 5 51.6%; WiRME 7/, &
22.6%. FEMIEIKIZES D, FEAIEIEIRZEMLIKER
240, i 77.42%; FETD LJZA TR, & 22.6%.

MERAR RTORE, SFMERENAE 12 F, 5
38.7%; LVFME—MBIAE 9 F, 5 29.03%; LT M
HEBARHA 10 F, 5 32.25% (3 3).

IR S b i A IR e B e sh i 22 Fp, H
o B SR 16 B, &7 72.7%; 5K S 4 B, (5 18.2%;
B EY 2 B, 5 9.1%. AT E AR,
SMERE A 7R, 5 31.8%; LU IMERAKN
3R, A 59.1%; TEFFMER R 2 Fh, 5 9.1%.

F3 WEFLIEEEENENTEAR

Tab.3 Composition of inshore fishery organisms in northern Shandong Peninsula

i LS VL e LS eV i
No. Species Economic No. Species Economic
value value
1 #% E. japonicus —f8 General | 28 kK4 Apogon lineatus BAK Low
2 iREE P argenteus & High 29 ZHAC L Hemitripterus villosus A Low
3 H#) S tary —#% General | 30 /NMEALHA Cottiusculus gonez BAK Low
4  FHE/NDT A S, zunasi —J¥ General | 31 A K bicoloratus & High
5  FREWEE T kammalensis — ¥ General | 32 JE)JNUF T curvirostris & High
6 /NEM L. polyactis % & High 33 #KIRUF Metapenaeopsis dalei & High
7 KiRfs Protosalanx hyalocranius — 8 General | 34 HRKEUF Palaemon gravieri BAK Low
8 EHREE C. herzensteini & High 35 HIEWEF C. affinis A Low
9 A T lepturus W High 36 fif B Gk R Alpheus distinguendus W High
10 /Nt E. muticus K Low 37 HARULHF Alpheus japonicus K Low
11 Rik/N€ft H otakii 1 High 38 YUFKUF Leptochela gracilis B Low
12 Kighf S elongata % & High 39 HWABLIRNF Eualus sinensis BAK Low
13 K3L#E Gadus macrocephalus BEE High 40 HUREL O, oratoria BEE High
14 N&¥ REIE M Chaeturichthys hexanema A% Low 41 KVPHEBEYF Euphausia pacifica & High
15 FJR#RIEf Chaeturichthys stigmatias BAK Low 42 WHEER Charybdis bimaculata BAK Low
16 TEEEEE L. litulon —J¥ General 43 20 5 5 Ovalipes punctatus e High
17 MeFf L. tanakae BAK Low 44 PR Carcinoplax vestita BAK Low
18 K4t Z elongatus — % General | 45 FEIFHIESE Cancer gibbosulus BAK Low
19 HER=W E fangi BAK Low 46 HiIERHRE Oregonia gracilis BAK Low
20 R Syngnathus acus A Low 47 HAWLEE Pugettia nipponensis A Low
21 LREELEEE T modestus —#% General | 48 MW L. japonica 1% High
22 Efifh A personatus — B General | 49 XUH- W, Sepiola birostrata & High
23 4§ Callionymus beniteguri BAK Low 50 4HW Octopusocellatus % & High
24 IE8 L. maculatus % & High 51 BREEL Asierias rollestoni Bell J& No
25  WEERFEL T xanthopterus 1% High 52 P R K BAE & Solaster dawsoni Verrill  J& No
26 fAKRMEE P cornutus & High 53 G Nassarius spp. & High
27  BIEE C myriaster & High

e A HARIESH BT A (2004),
Note: Classification criteria refer to Cheng (2004).

2.2 RBF

W ZR2 B A E8 R b, 68 (Engraulis japonicus) iz
P ME— LR, HA R EAE A2 60.12%,
T3 —AR R R LN H B KR (Crangon affinis),

i G AR 13.6%; B ERNA SR Lophius
litulon) . T ¥R (Oratosgilla oratoria) . K3k1%5(Gadus
macrocephalus)f E ffi fii(Ammodytes personatus), i
SRR 15.03%; WA AT 6 B, ok,
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1 ¥ 4 o0 W F i (Liparis  tanakae) . /N
(Eupleurogrammus muticus) . 1 4% i (Zoarces
elongatus) . J5 KR =it (Enedrias fangi). R85 (Pampus

h

argenteus) FI K I 752k th(Hexagrammos otakii), 5 &
WA 5.11%, HRYIF gD WAR, UL B
(1 6.14%. IHAR B AL EEOR LI T (3R 4).

R4 UFRFRIAMBEHBLEYREEE

Tab.4 Dominance of ecological group of inshore fishery in northern Shandong Peninsula

FERAE WELSEIR RRE e R A IRI Vs 1 2K 2

Main species Bt F/% NI% Wi% Classification Habitat pelagic
fit E. japonicus 61.54 28.38 60.31 5457.76  {f:#Fl Dominant species ' |-JZ Pelagic
BIEWEF C. affinis 53.85 61.68 13.62 4054.78  {#Fh Dominant species Jit)Z Demersal
AR L. litulon 30.77 0.09 7.36 229.86  EEELF Important species JIK/Z Demersal
H ¥R is O. oratoria 61.54 1.38 1.81 196.21 T ZH Important species Ji/Z Demersal
K3k#E G macrocephalus 23.08 0.03 5.23 121.49 T ZH Important species  Ji/Z Demersal
Ll A. personatus 53.85 1.58 0.63 118.89  HZEH Important species H' )2 Pelagic
RS+ L. tanakae 61.54 0.20 1.10 79.89  # ULFh Common species JiK/Z Demersal
/N E. muticus 84.62 0.26 0.55 69.11 % ULFh Common species JiK/Z Demersal
K 4itii Z. elongatus 23.08 0.16 2.21 54.85  “H ULFh Common species JiK/Z Demersal
F Rt E. fangi 61.54 0.26 0.25 31.23  # WLAh Common species Jit/Z Demersal
iR P, argenteus 38.46 0.05 0.61 25.37 % WLFF Common species H1_I'JZ Pelagic
KNt H. otakii 30.77 0.20 0.39 18.19  # ULFI Common species JIK/Z Demersal

e FEASEEE IRI>10 RS FERTE, 2004),

Note: Main species refer to species with IRI>10 (Cheng, 2004).

23 £

LR 5 AU BB 3l A 1 22 1 2 B SR A B > 1
F>ToHHES WL A R (K] 2), Yl =F & B He 4L
R & TIHEMESN 2, M ZHEERRE(H)
MRS EAR ) B ZRA T B RIETE
1983—1985 4F | 1998 4F, 2006 4145 (FEu5 4=,
2004; E4RYE, 2010)BR(GER 5), 2021 HFEHEFMHLL
BEVEFE B 35 5] BEFR B BT M ka4, O HE sh 4
BI5) B 2021 AEEAR, MRFICHHESNY) F & AL
#1998 4R (% 5).

24 BYMRIMNEND, MBS ITEIER R XE

LU ZR 2 5 b 3 T 3k A0 2 B ) ) P oA B R S
(S)H 284, MEXRARBEWL) N 94, BV MR HNEEHY
HRE(Dg) 0.246, FHEIDCHREE(C)H 0.1199, RAER
(CI)M 0.2510, MBERZERE(W-C)H 0.281,

2021 AR FILGR M 31 R, SREE il
(Thamnaconus modestus) . K %R 4 (Protosalanx
hyalocranius) 1R 88 5 H At £ 288 T4 8 ¢ 5 P 501
&, 1997; FRAE, 1992; #4408, 2001; 5KIE, 2018),
ANPA BN Y RIFINER B b, F R b LA )
28 A 2R B B AR NS (18] 3).

AR 6 5 R R, 7R B JL AR i F o 2
#5111 (Chaeturichthys stigmatias)i) Do, fic K, B H:
ATz R T 11 AR, NZ2r RRERRE
(Chaeturichthys hexanema)M i R =i 5 9 Fhifafy
TERRE KRR (Dou=9); MBIt VR H 13 Fhvf
HK(D,=13), HElGEE. L85 (Lateolabrax maculatus).
KWt (Saurida elongata). i fa(Trichiurus lepturus)
B i Y (AR Rt e 1 v R e R e ST RN
FEBC) . IHFMEEAEFER(TI)TE 28 iRk,
Ul A A0 SO0 f00E BV £ S AL S BE ) deik , XFREVE o

-ﬁ 6 —

% N 539 --a-- Hw--a- Hn —s—Jw
5.5 ) o JN —0— RN —#--
%E soln +-Jn o~ Rn -e-Rw
L . ~. .

4 S\

Bc': % Sso U336
=] ~.
SRR

S '2‘% ~~~~~~~~~~~~~~~~~~~~~~ 24
m, g 2+ 162 ' 2.29
=8 s T — L7 ] 1.24
it Rl -

i ) o3IA-
# KR s
Ecological group Fish Invertebrate

B2 2021 4R AR B AL it sl A= ) 2 A A2 1l
Fig.2 The biodiversity of inshore fishery in northern
Shandong Peninsula in 2021
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Tab.5 The changes of biodiversity of inshore fishery in northern Shandong Peninsula
1983 1985 1998 4E 52 2006 4EHZE 2021 4EHRZE
ZREMEFE L Spring 1998 Spring 2006 Spring 2021
Biodiversity e THHESIY BN ToH HES ) mAk HEMESIY BN ToH HES )
Fish Invertebrate Fish Invertebrate Fish Invertebrate Fish Invertebrate
R 6.890 2.581 1.671 0.44 0.86 0.13 3.36 2.40
H' 3.061 1.832 1.412 0.46 0.86 0.27 0.54 0.51
J' 0.672 0.590 0.600 0.34 0.41 0.19 0.16 0.16

A 3

7R B U AR It SRV W PR 254
Fig.3 Topological structure of fish community food-web
of inshore in northern Shandong Peninsula

YRR (E B BRE T R . BV B RS (A F) IR
B B U (A PF) e R I S /N ffL (Larimichthys
polyactis) MBSO, >4 =3 AL HEH 4% 5 R
B, IR S5 AP APF RN K, GRS 454
FREE ARG, 7 FRERR 0| SRR BT XX
TV B U (RS I 238 3 Lo /N Et fa i K b
(CO). fREPOIEACER K, *HEVE 5 B 6
Fidni s RIS, ) SC BT FR (KO T AT oA
PEAE BU(K) [E R R (K=K,=9.91), HXTEEA v 45 M 1Y)
SR B F R AT WA, RV 3E a4 B4
e, SR EAT S EEMEFR EU(K ) E R, Ui
X FE v AT RO B R (K 6)

B H8 5 rh B K AE K 2 B Rl (Jordan et al, 2006),
Wi a7, 7 RS i, SeReR . SR M
Rl 2R 2 5 AU FR v Sl A 2 0 S U OGS

25 @A EYRERTEN

PL 2011 551 2013 45 5 H . 6 H Byl w5 2
KRB B, 2021 4E 5 H ks s
TRbR | (S B AR AR AN HH ST 2% B dE b fidt B F8 2034 R
RS, T Sk 2 285 B Ak F A IR S o 1% 35
R, B AREE | BT GPEEE | /NS
KU fa, KIS FEBUIRE, DNk T

WARFERA o Sk B2, WA I (Loligo japonica)
A3 A B A (R SR (R RS o R 78 2 R Ak T (R
A, AH RIS G T RO AR RRAS , B IS AR 5 5
KB 59%, Pl T e B ROLAIT (R 7).

it

521 a2 wF B (B IR, 2010; 29, 2010;
W5, 2016), 2021 4 LLZR 2 B b it v 4 A 2 41
WIGHH 22 5, B E R = B9 R 2R B o L A K
(R 4). WARYSHEKZ A AW A2,
b R A BRI GGR 4), b i A e ol o R
HHTEI S Ak (4 WA, 2020), 1998 41 2006 4 )2
2GR 40%E 2021 AR L 22% (RREE,
2004; BHRYE, 2010), HkiEAd, b ERAEEE
Fg wll(Setipinna taty) . T 8/ND T fa(Sardinella
zunasi)F/NRIFRE  EFAF R R R AR
s ), 1998 AR iR | /NE A B,
2006 4EMEE . K, K IRy, BEEE(Konosirus
punctatus); AU A PARAFACA B2, Fhb,
B 3B B AR RRAR . /N b 2 2 HA A i SR
R AR T AT ) b 5 PR BE R i S5 A
(FAO, 2013), [ 20 42 90 AR TF G, v vl il
Pine )1 5 B PR R S A, 1997), g KA |-
FEm, W S (Scomberomorus niphonius). fif
(Scomber japonicus) 555 2 KME BE T [, I EB4R4Y
RETE/INAR 43 g 380F B — 2 T2 BE i TR (B &5 55, 2019),
RO/ R R JE 2Rt T 2 A AN S ]
FELLAR P B e FRE I F AR T, 2018) L i (25 0 L AF,
200 WAER LI, TTHEHES WP ARN 2 N IS
R . KR K f(Ommastrephes sloani Pacificus) |
M8 (1998 4F) - IEH#EIF(2021 4E)72E L, SIA
VT T & DI RRAR G N, XA | m {2 TC M B
YRR, B 2R R A T A RO
(F 7)o WEEIEREZIR, JOBEME WA m LIRS
T EAE RN E CRIREE, 2011), 5 IE 18 IF 258 %
L RIREUET I, RARZR)E ISR Z A

3

=3

SN
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Tab.6  Spring fish community topology indicators of inshore in northern Shandong Peninsula in 2021

Ei=gaN iES o fE g HH IS e
Indicators Species Value Species Value Species Value
HE D AL+ 16 /N L. polyactis 15 X R C. stigmatias 11
L. tanakae (2 E. japonicus)
AJE D, Y ST 18, 13 HEUEORE L. litulon 10 Kbt Z. elongatus 9
L. tanakae (B85 L. maculatus) (# £ T, lepturus)
W Do F RIS 11 NLLT RERIE M 9 ML KLAN A, lineatus 8
C. stigmatias C. hexanema
(8% E. japonicus) (TRt E. fangi)
FHPEFe S K wiEEE L. litulon 9.91 AFE85 L. maculatus 4.52 Ml T, lepturus 4.51
AT RHVEIE R K, WEEER L. litulon 9.91 1EH L. maculatus 4.52 Wi T lepturus 4.41
AT REEEIR S K, B2 E. japonicus 1.96 FIRERFEM C. stigmatias 1.8 IR E. fangi 1.63
HIPHEZIEIEEL E4H A s 3.58  HHGHE L. litulon 3.45 {E85 L. maculatus 2.48
=1 11 L. tanakae
HINEZE IR TR L. litulon 1.42 &R C. herzensteini 0.70 £E8% L. maculatus 0.65
=7 T1I
4 )
A pa i BC ;'H 2{ Uiy L 23.17 /N#EAfL L. polyactis 11.78 K Wgh Z. elongatus 10.04
anakae
gt Cc /NEEA L. polyactis 69.23  HNGMiF14 L. tanakae 67.50 T EEERFLf C. stigmatias 61.36
(8% E. japonicus)
= ﬁ J N N
ARALLAE IC /INE L. polyactis 2.493 LT L. tanakae 2.491 ?Eéﬁﬁﬁ%@ 2.349
C. stigmatias
RSB WU AF' /NH# 8 L. polyactis 0.044 ZHENEF 44 L. tanakae 0.042 HtlE L. litulon 0.026
T A L S A MWMEiF10. L. tanakae 0.031 TR L. litulon 0.019 KWphif Z. elongatus 0.018
APF (/NEEfL L. polyactis)

T RPANHEZET 3 AFhE, HEA t 28 A RRFRAR, 165 R s RSl
Notes: There were just the top five species in topological indicators, rank in descending order from left to right, fish species
with the same ranking are indicated in parentheses.

®7 WFxiEEEILEMRRIER

Tab.7 Evaluation index of biological quality status of inshore fishery in northern Shandong Peninsula

IS TR 6 %L ViES fa 5 EL ES TR 6 %L

Classification HI Classification HI Classification HI
Uk sh%) Nekton 1.00 B K. punctatus 0.00 1 URes O. oratoria 0.17
1124 Fish 1.00 W5 L. maculatus 1.00 J&E R T curvirostris 1.00
F#2% Crustacean 1.00 FREE C. herzensteini 1.00 HIEABAR C. affinis 1.00
3k £ Cephalopod 0.42 W T lepturus 0.07 T /NPT S, zunasi 0.05
BPHE Flatfish 1.00 /Nt E. muticus 1.00 KRt H. otakii 1.00
W2 Soleidae 0.00 Kigt S elongata 1.00 NEFF14 L. tanakae 1.00
2% Octopus 1.00 R L. litulon 1.00 W HEERTTEf T xanthopterus 1.00
/N L. polyactis 0.48 K45 Z. elongatus 1.00 AR P, cornutus 1.00
i E. japonicus 1.00 Effifa A personatus 1.00 B8 C myriaster 1.00
HER P argenteus 1.00 f118 K. bicoloratus 1.00 FIRBEH E. fangi 0.61
TEHEN S, taty 0.08 MW L. japonica 0.32 2kt DA T modestus 1.00
RN R T kammalensis 0.34
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The waters of the northern Shandong Peninsula are spawning and nursery grounds for

many fishery organisms from the Bohai Sea and Yellow Sea and play an important supporting role in

the supplementation and reproduction of fishery resources in these seas. In recent years, with global

warming and intensification of human activities, the fishery resources in Shandong offshore have

generally declined, with obvious species miniaturization, low quality, and reduction of species

diversity. Important fishery resources have been unable to achieve the minimum amount for the

fishing seasons, and its support function in the Bohai and Yellow seas is increasingly diminishing.
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The fishery organisms research in the northern part of the Shandong Peninsula is less focused on their
composition, community structure, and fishery biological health evaluation. Therefore, based on the
northern Shandong Peninsula fishery resource survey data of May—June 2021, this study analyzed the
fishery's biological diversity and identified the dominant species in these waters. Key species were
evaluated through food web topology and social network analysis, and the fishery's biological health
status was provided based on the survey data of 2011 and 2013. The study showed that the fishery
resources of the Shandong Peninsula would be conserved and managed in 2021. The proportion of
pelagic fish in spring decreased in 2021, and the turnover of dominant species showed a gradual
decrease in pelagic fish, mainly small and less economically valuable. In the past 40 years, the spring
fish diversity and evenness indices in the northern Shandong Peninsula sea area have been
continuously reduced, reaching values lower than the reasonable range of the proposed diversity
index, which indicates that the species in this area are poorly homogeneous concerning their
horizontal structure. The higher number and extremely uneven distribution of species can lead to a
lower diversity index. Compared with the late 20th century to the early 21st century, Engraulis
japonicus was a dominant resource based on the results of this study, and the lower number of other
fishes may be a factor for the lower diversity index. The significant increase in the richness index
may be related to the occurrence of succession in the community structure, resulting from the mutual
replacement of small, low-quality species with short life cycles, rapid resources renewal, and small
individuals. The dominant species E. japonicus is often found among the catch. Shandong offshore
fisheries development history corresponds to a significant number of large, high-value class
invertebrates fishing, including cephalopods such as Loligo chinensis, in an unhealthy state. Crangon
affinis is the absolute dominant species of invertebrates. In the spring of 2021, the fish food web in
the northern Shandong Peninsula showed correlation values ranging from 0.03 to 0.30, excluding a
possible specific relationship between the population feeding and the community. Moreover, external
factors may disturb the community, which is consistent with the community interspecific feeding
relationship under natural conditions. The key community species were Liparis tanakae, Lophius
litulon, E. japonicus, Larimichthys polyactis, and Chaeturichthys stigmatias. E. japonicus was both
the dominant and key species in the fish community in the northern Shandong Peninsula waters in
2021. The regulating effect of E. japonicus on the food web was related to its upward control effect
through changes in resource abundance that affects the changes of other fish that use this area as bait.
L. tanakae, L. litulon, and L. polyactis were important predators in the sea through the downward
control effect, affecting the stability of the whole food web. Fishery biological density, fish density,
and crustacean density health index were found within healthy parameters, while the cephalopod
density health index was in a sub-healthy state. Compared with 2011-2013, the densities of various
economic species have increased significantly, and the overall health of fishery organisms in the
northern part of the Shandong Peninsula is good. Overall, the results of this study can provide a
reference for conserving and managing fishery resources in the Shandong offshore region.

Key words Northern Shandong Peninsula; Fishery organisms; Keystone species; Health

evaluation; Community structure



