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Abstract: Marine ranching is an important component of carbon sink fisheries. In order to assess the biological carbon storage
of fishery resources in different functional areas of marine ranching, based on the trawl survey data from the Zhuhai Wailing-

ding marine ranching in spring, we analyzed the current status of fishery resources, measured the biological carbon content of
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fishery resources, and estimated the biological carbon storage of fishery resources in the marine ranching. The results show that

the biomass of fishery resources in spring was 4 505.48 kg; the resource density was 458.34 kg-km™, which was 23.34% higher

than that in the contrast area; the carbon content of wet biological samples in fishery resources was 6.53%—17.02% for Osteich-

thya, 8.55%—10.19% for Chondroichthya, 6.70%—11.84% for Crustacea, 6.48%—9.89% for Cephalopoda, and 27.04%—27.39%

for Bivalva; the biological carbon storage of fishery resources of the marine ranching was 495.63 kg; the carbon density was 50.42

kg-km >, which was 46.40% higher than that in the contrast area; the carbon density followed a descending trend of stock en-

hancement area>new artificial reef area>original artificial reef area>contrast area. It is preliminarily suggest that according to the

differences in biological carbon content among different fishery resources, the carbon storage capacity of marine ranching could

be improved by adjusting the structure of fishery resources through artificial reefs, stock enhancement and other means.
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Fig. 1 Survey stations in Zhuhai Wailingding marine ranching
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Table 1 Species distribution by region in Zhuhai Wailing-
ding marine ranching
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Class IELAT I 47T S BT X X LI

(A) (B) (©) (D)

i £ 4

Osteichihyes 2 2 2 26

BeE 2y 5 ) 5

Chondrichthyes

HI5EE

Crustacea 10 18 13 10

S|

Cephalopoda 2 3 3 3

G

Bivalvia 1 0 1 1
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Fig. 2 Distribution of biological resource density in Zhuhai Wailingding marine ranching



5551 BLSCHAF: SRIGIMEAT BT HOEHAR 20 TR A Ykt i 45 75
50
A
45 | A i C MI_) ABCM [ —D
D BCM| A CMp
40 + ] ]
35¢ éBCMQ
& B C
£30}
o=
E g5t
g g
£ 20}
S
15+
10 |
5 L
B
T B 1 20 Wt FH e KRR MFEN

D X, XGe, A X (41.67%). C X (42. 13%) ¥
=T DX (41.00%),

WOz X B4 (41.99%) BT D X,

& 4 AT, REE R AN A ) BB R S R

AlX (12.73%) .

(11.97%),

C X (11.58%) & T D X, WX
FIIACE A (12.16%) & F D X, B g,
A X (9.08%).
T DK (6.69%)
(9.75%) T D X, H5E4H, A X (9.86%). B IX
(10.39%) ¥JiEF D X (9.85%),

Osteichihyes Chondrichthyes Crustacea ~ Cephalopoda Bivalvia
K3 Ek?@&W‘ﬁ’@ﬁ%%%éﬂi%*ﬁ”‘%}?
H: A HATAMEX; BT ATAMX,; CIHFEMRK; M IEFEHEIX; D XWX,
Fig.3 Carbon content of dry samples of each category in Zhuhai Wailingding marine ranching

Note: A. Old artificial reef; B. New artificial reef; C. Breed and release; M. Marine ranching; D. Control area.
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Fig. 4 Carbon content of wet samples of each category in Zhuhai Wailingding marine ranching
Note: A. Old artificial reef; B. New artificial reef; C. Breed and release; M. Marine ranching; D. Control area.
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ARAY S SR (6.48%) . D IX i Y2 LA Rl
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Table 2 Carbon content of dry/wet samples of each family in Zhuhai Wailingding marine ranching %
[X 5 Region
F}4 Family

IHAT X (A) BT faEX (B) HIEORIX (C) FEEHAIX (M) XFHIX (D)
#ig} Leiognathidae 54.39/15.21 54.67/15.58 52.43/14.23 54.07/15.15 54.81/17.71
TR} Cepolidae — 42.41/9.35 — 42.41/9.35 —
fiF} Muraenidae — — 43.12/10.90 43.12/10.90 —
#r R} Trichiuridae 41.88/6.99 44.87/9.91 46.86/10.36 45.14/9.79 45.22/9.55
A} Lutjanidae 45.56/14.94 50.79/15.92 47.43/13.74 48.15/14.78 47.56/13.80
#iF} Sparidae 50.83/15.91 51.54/14.68 — 51.11/15.39 —
FMiA} Synanceiidae — 41.51/9.98 41.45/10.38 41.49/10.10 —
XTUHFE} Penaeidae 38.93/10.40 38.29/9.95 38.60/10.23 38.63/10.20 38.53/10.21
H 2 E Sepiolidae — 44.27/6.48 — 44.27/6.48 —
iRl Triglidae — — 36.86/9.68 36.86/9.68 —
D541 8%} Haemulidae — — 47.12/13.55 47.12/13.55 —
"kl 8} Exocoetidae 46.17/13.46 — — 46.17/13.46 46.57/12.83
iR} Clupeidae 45.16/13.17 40.55/11.72 47.03/11.27 44.75/11.75 47.58/12.15
S #EF} Varunidae — 28.58/10.38 — 28.58/10.38 —
¥t fa Al Synodidae 46.36/14.21 44.38/9.83 — 46.22/13.79 —
HYIFEL Alpheidae — - — — 40.02/9.68
KN EFL Dorippidae — 31.84/8.45 31.45/8.17 31.55/8.24 24.52/4.28
EHIUREL Solenoceridae — 42.31/9.26 40.98/8.28 41.83/8.88 —
R} Ariidae — 50.55/15.78 — 50.55/15.78 —
T} Dasyatidae 44.88/9.08 44.04/9.46 44.32/10.19 44.25/9.69 40.93/7.00
XS JEEER} Drepanidae 41.14/11.49 — 43.08/10.88 41.84/11.26 —
44k £} Nemipteridae 43.25/12.14 45.89/12.58 46.52/12.19 45.21/12.30 39.97/12.02
B TPl Siganidae 46.80/13.99 — — 46.80/13.99 44.49/11.78
#3575l Plotosidae — 47.54/11.18 — 47.54/11.18 —
59,8475} Cardiidae — — — — 41.00/30.98
¥R} Bothidae 41.07/11.41 46.68/10.69 41.31/10.08 43.28/10.94 35.94/9.98
#ig7Bt Serranidae 38.93/9.72 42.02/10.25 39.99/9.91 40.59/10.01 42.14/10.35
HIAT#E%} Dysommidae — 42.30/10.57 45.68/6.53 44.59/7.39 45.45/11.35
WA} Loliginidae 47.49/8.54 42.81/7.68 45.53/7.61 44.48/7.69 45.66/6.14
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R 2 to be continued
[X 4 Region
F44 Family

IHATARERX (A) HANTALTEX (B) WIER X (C) ERIZX (M) XX (D)
ARl Pomacentridae — — — — 38.79/9.40
3 DI} Pectinidae 41.67/27.04 — 42.13/27.39 41.99/27.28 —
T #F} Cynoglossidae — — — — 42.25/10.02
#6875 Ophichthidae — — — = 43.85/11.34
#5%} Caranginae 45.80/11.08 42.47/11.16 43.11/11.26 43.48/11.13 44.37/13.26
1 a8} Sciaenidae 43.81/9.45 46.50/12.46 46.34/11.46 45.29/10.70 46.56/11.43
¥ TR} Portunidae 32.01/9.20 32.64/11.20 30.51/8.95 32.18/10.44 32.08/9.91
#578} Soleidae 33.51/9.27 — 43.87/12.16 39.73/11.00 —
KA Apogonidae 39.98/9.46 40.98/10.74 44.54/12.02 42.35/10.98 42.72/9.70
fili} Tetraodontidae — 40.04/8.07 39.98/8.05 40.03/8.06 —
L IHE} Sepiidae — 41.01/9.89 40.59/9.48 40.78/9.66 —
R34} Squillidea 32.93/10.23 29.29/7.51 31.68/8.10 30.56/7.92 34.56/9.43
2} Gobiidae — — 39.51/9.75 39.51/9.75 —
i#iF} Callionymidae 41.51/7.60 — — 41.51/7.60 —
T #F} Paralichthyidae — 38.73/10.40 43.27/12.09 41.82/11.54 43.27/12.13
#EF} Rajidae = — — — 40.98/6.61
#ifiR} Platycephalidae 45.36/11.67 44.47/11.37 42.93/10.31 44.28/11.11 40.00/9.59
#F} Sphyraenidae — 46.15/10.45 43.74/12.17 44.65/11.43 38.27/8.96
FEITA} Hippolytidae — — 39.62/10.52 39.62/10.52 —
K BER} Centrolophidae 45.48/7.82 — 42.28/8.02 43.89/7.91 42.89/8.43

He =" RIS BZRHL SR AEY)
Note: "—" represents the fishery resources that had not been caught.

2.3 EEFERIH R L X AERREE I AT

TRV A DXt B R A T SRR A B R
11.00%; o, A Xl BIR A Y IR RE S kR A
T 10.61%~11.42%, “F-¥°4 10.78%; B X4 T
9.79%~14.13%, F¥H 11.99%; C XA T
10.73%~11.05%, F¥ 5 10.86%., D XA+F
8.49%~10.09%, FHIH 9.27%. HEFEHOEHIX P4 IX
MBS R = T D IX (K 5),

TRE TF A0 37 DX ¥l 5% T A W 1 T X0 il % R
50.42 kgkm™2; Hii AL B C X Hl SR AE Mk
B E R 27.97~88.71 kgkm ™, 34.37~74.28 kg
km ™, 37.00~58.84 kg-km >, D X il U5 A= Pk
W T 25.46~42.88 kgkm 2, HELEHIZ X 451X
TS5 Wl BE 24 T D X (81 6)

M X Saf it b 5% A W it o A ST H AT 0
TR X Y R 495.63 kg, i AL B,

C X IRAE R 5h 97.76 . 75.04, 322.84kg; A,
B. C DXl ¢ A W 001 20 85 BE 4353l Ry 49.88
50.03, 50.68 kg'km ™2, C XAYHcH . D Xl IR
ISR B N 34.44 kgkm 2, TR0 X i
MBI AE YT EI R BE L D X R 46.40% (5K 3).

3 e

3.1 EFEHRE I EREREYSHRE
HHICRNIE, ST AN Rl 72 R
AR AR, AT ARSI G IR A R
HOAIEBREE T IS, ARFSE R, BRIBIMSAT I
PERC Ol B IR A ) B TR R AT 23.88% ~
59.66%, ffiFaN ., Fagmy, P, KLEHN.,
XUFE 44 RE 5 B R B IR Y B 20 51K 45.63%
44.36% . 33.53%. 42.19%. 41.99%, 2418
W A T 2 0 TR S iR A T 42.95%~
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Table 3 Distribution of carbon storage capacity in Zhuhai Wailingding marine ranching

X35 WA A i IR Rl &S T B Tyt it
Region Area/km® Biomass/kg Resource density/(kg’km™) Carbon content/% Carbon density/(kg-km™) Carbon storage/kg
IHA T X (A) 1.96 906.65 462.58 10.78 49.88 97.76
BT AHEX (B) 1.50 625.85 417.23 11.99 50.03 75.04
BT X (C) 6.37 2972.99 466.72 10.86 50.68 322.84
BERIX (M) 9.83 4505.48 458.34 11.00 50.42 495.63
XFLEIX (D) — — 371.61 9.27 34.44 —

50.19%, “F-IIME K 46.1%, (TR i A
PIa iRy, ME R AR N TR AR BEAn
R TR B i - S 73 500 R 47.73% . 46.98% .
49.66% Fl1 48.32%, FEMIA T IFTIIE A 47.81%,
Palou 512V 5 2 3 T FE & B BA T 27.2%~
35.8%, FHIMEN 32.1%., SABFIEMEL, WAt
VIV T RE SR S A AT, MPREFIRA

ThR, KRTFEkE.

RIS MEAT IR Wl B8 U5 A= P VA, 25 ik
AT 6.53%~27.39%, HEMHN . HEmg, H
el KRN RGERRE S BRI AT 53
WM 12.16% ., 9.75%. 9.93%. 8.74%. 27.28%. L}
XA S B VR RE SRR T 5.13% ~
15.93% . HFEHNNT 7.67%~12.52% . 1 EHWNT
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5.88%~15.14% . BT T 4.24%~18.77% . k&
AT 3.86%~5.10%, FHIMED BN 10.25% .
9.35%. 10.58%. 10.10% . 4.48%., 2= 31" i
FEA I SRR T 11.05%~13.25%, P
R 12.30%. FRM AT SER e 2 250
RS IRR TN 13.54% . AT B9 RE 122K
TR B R 5 A Al U O RIF S A5 AT, W T
ST g R, BT S IR M E L2 12
B, FEEF R AT RE RN R S A R,
ENGIE
3.2 BEFEPUAARINEEX i@l F R E Y IRGE =
MALE GG, EPERIA AR DI RE X il 7%
BAYRRMEEA S22, FEEREXAYS
TR T R 3 1) 2 Sl U o YL LL BE VA e
BERE b, F N T AR X A X e % (50.03 kgkm ™)
SRS S TIHA T AEX (49.88 kgkm ™), BELT
AT IX. (50.68 kg-km ™), A T Ak (5% i 25 LA
F o\ SFRPUL IR . R AR A
B, S 5mAMICS FEE . YTTERIEIMEAT
WO N T BRI [ AN TR, AT 4y
B IHATAREX, WAEX Z A RS EAEHTE
BN ), 8 R Y G R A RV o AR %
PR iR BRI 2 Y, AN
IREX il FE AR Y S iR AR, 38 B Xl
UG AL Wt A AT AR 25 5 o TR ML IR R
i, [HA T A X R (462.58 kg-km™?) i
TR TFHEFE TR X (466.72 kgkm ™), 1 T8 AT fafl
X (417.23 kg-km ™) H7 A T A0 X A0 D 5805 5%
R TFIH N TAREFIEFE R X, AlRe S8 A T4
TEREREERS I, AR e e R A SN A K,
RO AL AN R A g ik, S
WOl PG A Y FECE R A SR 1 TR
W, KIEELYAE . SLAMER . ABFIE & B
BT DX A b 5 Y5 B Rt b 9 U A W 2% A
FeF i AT AR . 0T AR X A4 g, 3 A
1 S B R BRI AME AT IR 2 T N T AR S
B FE R IR B R A SRR . PR,
B R TEHCOA AEIRRE T, T LUy AT
1) SO R ZE R, HR R T R O DY el B IR
Y ERR B R A s S H s 2) s
N T A RE G BRI 55 T BL b R oA 1 il %t
VR . TR ERaet, A R E RO
MIANRIZIREIX, 46w e o i A= eI R

3.3 EFEBUREX KRR EYRIEE

WOV BT SRR 25 . AT AN
g WrRe~ S EIR AT R i KA < P N i N N
X ERIFSME AT HEAE Tl B I A= Wy i BE 1 (A
SEAHXORST o WEVERO DT il SRR A ) ik e
(11.009%) . ¥V IR (458.34 kg'km ™), L BE
VR RER T (50.42 kgrkm ™) Z3 5 EXF L X (9.27%
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R RESR TR, R SR IMEA T 4
FEAPRCR ORI, 458 ZRA BRI T AMEAT 3T
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5 s A s, WO I AN
IREIE A ASIAEE . FRyr il BEU . S mtEv e R
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IR T o (HEVA I, BRIBIMEAT R E
Wik fitt it O Al G ROR A — e IR, 29N
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T3, Ry B G b A A T A Y 5 DA Ak A
i, JEERA G IR R ITIRANII

4 ZEigHREE

ROV E R el i B ARG 7y, AMY
S G IR A PP S H AR A SR, M
TR BEIR A E S RO, R R )
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BEYIRR PR, S 5mANl. BERS
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