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Fig. 1 Sampling stations in Jiaozhou Bay
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Tab.1 The species composition of macrobenthos in Jiaozhou Bay

F13 4% name in Chinese HL T X4 name in Latin

13 4 name in Chinese

1T 344 name in Latin

2 ETILY/ T Annelida
HRAF Terebllidae
it 8ty Terebellides stroemii
o g — Pista sp.
YImED % Lumbrineris nagae
T HE R —Fh Spionidae sp.
Nk R Capitella sp.
A 2 Chone collaris
B S Phyllodoce papillosa
Al Marphysa sanguinea
2 BRAHE Oty Minuspio multibranchia
F&9 B R Ampharete anobothrusiformis
HARKF & Magelona japonica
S H WA Goniada gurjanovae
I I 2= 6 Poecilochaetus ser pens
T A Cossurella aciculata
22 B Cirratulus cirratus
Y 22 il Cirratulus filiformis
ENIENAGY 1 Pherusa bengalensis
rh A S Heterospio sinica
25 Rk Phyllodocidae
GRS Notomastus | atericeus
BB Cirriformia filigera
AR H Paralacydonia paradoxa
I B Harmothoe imbricata
A 40008 5 Nonparahal osydna pleiolepis
Bt R} Sigalioninae
IR Paramphicteis angustifolia
Kb # Glycera chirori
W)U 4R Glycera sp.

L7 ¢uNTILY/TN| Mollusca

YAl Trapezium liratum
ALY Y Moerella rutila

2B HIRk G Nucula faba

T W R Moerella iridescens
Bt Scapharca subcrenata
] i f o Lepidozona coreanica
R EIGT Ruditapes philippinarum
H A B 05 Dosinorbis japonica
bEgaiL s Theora lubrica

Jhk &1 42 Rapana venosa

T ARRE—Fh Naticidae sp.

LI BB assarius succinctus

e i e 0 Eocylichna braunsi
(G Dorididae

T Arthropoda

H A VR Byblis japonicus

5 JFURLHR ) B Ampelisca miharaensis
W R Bodotriidae

FEV)IR Ve IR Eriopisella sechellensis
FHHR AL Gammaridae

DU i LM Sriella trispina

ZEHT L JE —Fp Caprella sp.

H A% 25 A HF Callianassa japonica
EFNTTI Alpheus japonicus
LN Oratosquilla oratoria
bicE Cumacea

LIS Corophium sp.

H 2 Ji ik 7K Natatolana japonensis
e BB HR Alpheus distinguendusde

(f¥%% to be continued)
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(8231 Tab. 1 continued)

HEEW U 4 Glycera onomichiensis
B A Goniada maculata
-8 NSy S Nephtys oligobranchia
H A il b 7 Neanthes japonica
Ty ik A Nephtyidae inermis
rhAe N 1 Aglaophamus sinensis
WG A R Aglaophamus sp.
R} Nereidae

e 240 e 5 1L Ophiodromus angutifrons
TR E R Sigambra bassi

LIIRG s Eunicidae

FHIROLYD & Eumica bobiensis

Kb JmFh Lumbrineris sp.
BRI Lumbrineris latreilli
GEIE Notomastus latericeus
22 J o Heteromastus filiformis
4 R Hesionidae

P Bl Maldanidae

XU Ampharete acutifrons
5 BT Euclymene annadalei
KRR Hapl oscol oplos elongatus
M8 HUR Aricidea sp.

NG Sternaspis scutata

2R B — T Sabellidae

ZEE BB Pectinaridae
BREWE Diopatra chiliensis

R E R Sigambra bassi
ALY Nemertinea
HREYI] Adelochorda

= IR AT 3k Balanogl ossus misakiensis

W] Cnidaria

SRR 231 Virgularia gustaviana Herklots
ITENERE Caenanthura ibex

[ A3: 7K EE Cirolana sp.

VR He Cumacea

Q5 R I Anatanais normani

H A S g Dorippe japonica

s Parthenope validus

R A Macromedaeus distinguendus
IR Parthenopidae

N 3T Upogebia major

G s R Xenophthalmus pinnother oides
U S B — b Corophiidae

LR TR Eucrate crenata

HEH LR Raphidopus ciliatus
N Hexapus sp.

i At Bk —Fh Balanidae

EHERTI Leptochela gracilis

rpi A Sk g Orithyia sinica

BB Echinodermata

H A g 2 Amphioplus japonicus
ORI S Protankyra bidentata

24 JifE 220 ¥ A Temnopleurus tereumaticus
I IS 221 il v IR Temnopleurus har dwi ckii
LivE Ophiopholis mirabilis

AN =2 Ophiura kinbergi
BRI Chorelata

A RTFL AR R Ctenotrypauchen chinensis
7 QAR A WF B2 Odontamblyopus lacepedii
R EF R Odontamblyopus rubicundus
Akt Ammodytidae

N2 R AT R Amblychaeturichthys hexanema
FLAR R A Trypauchen vagina
LRI Cephalochordata

HHCE M Brachiostoma belcheri tsingtauense

2.2 RMEBKBERBHIRREFHHZE ST
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£ S9 HI S12 il A HUS e s R e ARAE, 4300k
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S1 ALK T S9, 4 31.18 [g(AFDW)/(m*-a)]; P/B 43
MifEOL 5 Z AR, B RIEAE S12 ¥, Ky 1.25/a, 7E

SO Ui A He/IME, A 0.28/a; 1K 2 LFBHAE ST FI S9
T B AT T3 A S G X, ) DY JE D8N,
M P/B{H7E S6.S7 F1 S12 35 AY 3 e X, %
{E o X BRAE SO U .
23 BRMEBXREEBHIRREFZTNETE
B M VS A Y JRCATG 3h 0 1 ek A = i A P/B A
ZETT A L3R 3, PR % B AR o & > F
B> E>H T, R L, P Y RN AR
G R G AT T, B> TE>H
F>FhZE, BNV A Y MR G = 15350
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Tab.2 The secondary productivity and P/B ratio of macrobenthos at different stations in the Jiaozhou Bay

S 44 3R R A = v
B station &;Tdfnt;ﬁii? [g(A?:Ij:Wf)J/fz?biinass [g(AFDW)/(nijz\-iE)i]é‘sie}:ﬂ;ry productivity PB/™)
Sl 225.00 54.28 31.18 0.57
s2 127.50 10.54 7.29 0.69
3 160.00 29.80 16.60 0.56
sS4 97.50 4.89 3.81 0.78
S5 112.50 4.67 3.13 0.67
S6 110.00 2.85 2.85 1.00
87 135.00 2.36 2.73 1.16
S8 77.50 3.55 2.74 0.77
) 50.00 121.29 34.45 0.28
S10 142.50 8.91 6.96 0.78
S11 97.50 2.55 2.52 0.99
S12 95.00 1.16 1.45 1.25
F-H4{H average 119.17 20.57 9.64 0.47
36.3°N 36.3°N
36.2°N | . 36.2°N | 5y ‘
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Fig. 2 The secondary productivity (a) and P/B (b) of macrobenthic in Jiaozhou Bay

N 43.45 [g(AFDW)/m’], 17.01 [g(AFDW)/(m’-a)],
B2 07 ¥ 25 B R A 7R 4y B 1.77
[g(AFDW)/m?]. 1.89 [g(AFDW)/(m’-a)], T P/B
B P 2271 AR AR 0 5 W T A R, Bk R
H1.07/a, FEEL, H 0.39/%4,
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Tab.3 Season change of the secondary productivity and P/B of macrobenthic in Jiaozhou Bay
= P . AR WRAET 1/
£ S 474 5L %% B /(ind/m?) densit T P/B/(a™

I season I (ind/m?) density [g(AFDW)/m*] biomass [g(AFDW)/(m?-a)] secondary productivity @
2 spring 136.67 43.45 17.01 0.39
B2 summer 51.67 8.34 5.12 0.61
FkZ= autumn 110.83 1.77 1.89 1.07
K2 winter 177.50 28.72 14.55 0.51
F-YJ{H average 119.17 20.57 9.64 0.47

Z% 3 (chlorophyll a). ¥#fi#% (dissolved oxygen). 1
{E#74% (median diameter), £ #LJ%(total organic ma-
terial), JH:rH 3 o AH SC AT I AN T3 4R A5 45 3l 7 1) TS
2R, ST, S2. S8 MDY, S3. S11 NHi+ /i
kb, S4. S5 MIRARIPI ., #h L FikvD), S6. S12

J¥UP, S7. S9. S10 MERVY . MR 4 HHATHI, IRK
A 01 5 Ay 2 8] A 3 A DG (P<0.01, N=12,
r=0.930), 1H5%& 58 F A G IEARIA 2] 2
K, Horh, ORI R pH, FEIRA X B,
pH VB R 9.43~10.05, FHV [ 1) P THS s in o

x4 RMNEXRBERWENVORRE = DI EE FHEX T

Tab. 4 Correlation of secondary productivity of macrobentho with environmental factors in Jiaozhou Bay

- )Y : , . i kAR
T H i mas CRET o mw me Mg AR RfDRER
item biomass densit secondary depth alinit temperature chlorophyll a dissolved median
0 ¥ productivity p s y peratu orophy oxygen diameter
Wi B B density ~0.086
W "
WRAETTT 930" 0.269
secondary productivity
JK % depth 0.222  —0.489 0.000
EEF salinity -0.016  -0.489 —-0.210 0.702"
¥ temperature —-0.080  -0.393 —-0.242 0.456  0.760°"
pH 0.590°  0.049 0.557 0.036  0.242 0.122
4% % a chlorophylla  0.033 0.397 0.189 ~-0.584" -0.901" —-0.639°  -0.418
[‘;ﬁii ~0.545 0.605"  -0.294 ~0.667" -0.446 ~0.350  —0.164 0.211
dissolved oxygen
o in
EME.*MI. —0.028  —0.133 -0.010 —0.197 -0.531 ~0.369  —0.414 0.444 0.127
median diameter
HHLR 0.247  -0.072 0.237 -0.092 -0.658" -0.406  —0.332 0.607" —-0.118 0.797"

total organic material

TE: #*3RRTE 0.01 ZKF-(OUIM) B A, *RRTE 0.05 ZKF-ORUI) 1 35 AH G,

Note: ** means correlation is significant at the 0.01 level (2-tailed); * means correlation is significant at the 0.05 level (2-tailed).

25 BRMEXBERENIMRRE=NZEGE

G 2017 457 BT REE 204 ) YO 3
N S I S K R AL, 20k 370.6 km®, %
20162017 4F Ji5 P ¥ A B JEC AT 3l 1 - 240 ik A=
72110 9.64 [g(AFDW)/(m*-a)]i1&, e Em
AR AL S T R S A YR 2B 7 1ok 19847.69 t (2
), 5 2005 SEMFFTLE R E, K AR
A3 T 13.4 km? F1 8752 ¢t

3 itig
3.1 RBEFHHDHIER

TR AR AN ZS (| oAl b, P AP ik
FoeA TR R, H T FE AR
#(P<0.01), #RHFFEE RALUEN] T A= W) e
WL S A B R RS 1 ey,
P 1 5 YR A S R > 5>
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HZE>FZE, HRRWPA T8 17.01 [g (AFDW)/
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1S9 sl F 2= Fh B 2 8 S A A
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k41 32 (Rapana venosa) 5 A4 K FAE P 2 358
) B, (HEZEA Y I s T HA 3 A4~
7, P W B A B S IR R A ) [F,
R4 H 58 SR R 2 4 B 4 X Ay )
A 3758 X B FE A SR A A4 DL R B e T By
AR T EYRMRGAE . R BPA
AR, SO S A A KAk KARW S 4,
L Al 38 457 18 0 K 2 B NS R B 3R 5 3h ),
MR AR S L, S BRI T
%, Hofth2g 02> IR SR A = IR IR Y
AL — SRR B2 Bl 1 R 2 A 7™ )
AR EERRZ—, Al WIRHAE T T = k5 4K
ey Y R Y A oG o AR SCEkic sk, A
2008 A, T U E S 2 AR AW B R R R
B, o i PNV AZ 52 ) B S, R R R[]
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HIFIEAEY) . WSS A R, TR
T AR KA FE AR R I U, K IARE AL,
[F] Fof 10, 25 T BT AR A B v i i L ik 2D, AT 5%
ey B S B 2R, BRIV AE R RGN
FEPE, AR R M S v SR Rk R 2 g W A B D
A i FIAR A 77 0 AR A 5 W 7 T ) %
KA K

FEZE M b, mAEERY . ZpE 00 gk
5 45 U2yt 3] Ay 34 2 1A S M ¥ K R A 2 4 1k
A= s A EE AR R I B, AR
A RA A, RGP T Zs 18] oA LA S1
F SO Sl LI UM A = (A 0 X, ARALERY S3
R TRIPE, 1o )8 AR 3 2 o I TS
ACEBHNA 2 2 AT (AN RTE VAT . ZERPT L 2610
1), ATA T R A AR T R R TR SR,
b R i A AR FER A AT A5 DL TR K SRR X,
F B E TR IR RS X WA 2P ST, S3
i XFIAE B A 7 Ty v T R B B A . A
2 ATHN, SO b AR W R RN A 7 B SR A

—, S5HLWIZEE A A A 35 SR AR R kA
PR G, ARAS R 1A TR Bk KA 77 T
A IX, XS S5 LU As 8] 43 A 1 B0 AR 9] )
FEEN, (HPEANIC EH AL H S K bk 2r i
SCHERL >, SO SEALAL T AL, JK AR S i R
P, REARREEAT K BT, AR TIRW s A K &
. XU B s A K R B HoA ATk
ST MBAEE FA s, ETE 0 A A A AR 9 0 AT B
B OBERYREZ EARHER, e RKIAAFIK
AR L TN N E Y. = S/ 3 e 7/ B
TEAZR AL R T, SO i MR £, 2
1EH SR DI WKL IR, X 0] g5 k2 42 A 9% )
PEA e, AWM 6—8 H & Ik 4r i i) o 7=
A, He TR 1 3 o 3 e A1 A 3h 1Y, (R vk
BRI ZE 8 A T B AT R AR B IR LT R DL R FL A AT ol
P, AR YRR A AR A T 2R R SR AR B K i Ik 2T R,
T SRk 9 2 TE ke 1) J DR R R, R R Xt
TR DX ) TR AT 314 B PR B AT A DG 8 2 AT
FEREE,

ARICRH 2016 4 . BRI DI K 2017 425
7 1) R TR P AV B 0 B B AR B IR G R
5 1998—2014 AF7E RNV T A 1 o A 25 R ik
THERE 5), vl WAAISE kg A 7= 7 B B AR ALK,
1UH 9.64 [g(AFDW)/(m*-a)], 7E25[H) | i EET
ASCAE e 0 V5 ) ) Ve R R IR R A . S
2 KT RISk G A 7= 3 B AH S& STk,
Tl &0 A E sl 5 g s U ge it |
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RHEELE T AT AR IR G 7= gt 1B oy
T RE A b S A AR ER R A Ty, AR
TR A O Y — R, L, ARSCEES 2017 4EE
Z R BB A s, 150 2016—2017 4FEJIEM
TS R TR R ATG 2 0 1 AT R R A 7 T IRl A %
WLPEFES FME AR 2016 4F | 2017 457 B TR
EZ8 W/ SAANNE] <1 Bli 1 K oY L R R (59 €7 S A 1o
BTG, ABACHR SR B TR AR . AR
T b R BRREMS, KIAETELIEAH]
TFIRAE XA W 0 A K B, D/ 37 R T B X R
JEMGEREE Y “BERNT MEH], Hak, FE B i
BTSN NE, RPREIRSESBRE TRSE
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Tab.5 Comparison of the secondary production of macrobenthos during 1998-2017
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i il o IR/ L FREET(P<0.05) 5%k
. . [e(AFDW)/(m*-a)]  P/B/(a™) i
year sampling station L environmental factor reference
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B Jiaozhou Bay _ [30]
1998-1999 18.65 1.05
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Secondary productivity of macrozoobenthos in Jiaozhou Bay
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Abstract: Based on the data obtained from four cruise investigations during 2016-2017, the secondary production
and the P/B ratio of the macrobenthos in Jiaozhou Bay were analyzed using Brey’s empirical formula (first devised
by Brey in 1990), and the relationship between environmental factors and secondary productivity was analyzed
with Pearson’s correlation. The results showed that the annual mean abundance was 19.17 ind/m?, mean biomass
in ash-free dry weight (AFDW) was 20.57 g/m’, mean secondary productivity in AFDW was 9.64 g/(m*-a), and the
mean P/B ratio was 0.47/a. In terms of spatial distribution, sampling stations with high secondary productivity
were mainly located in areas near aquaculture systems and coastal sea areas, highlighting these as high productiv-
ity centers. For seasonal distribution, the seasonal variation of secondary productivity was spring>winter>summer>
autumn. The correlation analysis indicated that the relationship between environmental factors and secondary
productivity was not significant (P>0.05). The secondary productivity near the aquaculture area in the bay was
closely correlated with sediment type, while being greatly correlated with dissolved oxygen outside the bay.
Comparing the results of the present study with other similar studies, secondary productivity in Jiaozhou Bay was
higher than that of most sea areas of North China, but the P/B ratio was lower. The results showed that species
with small body size, short life and quick metabolism were accounted for less in the community composition of
Jiaozhou Bay.
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