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Characteristics of Carbon Circulation for Ascidian Farm in Jindong Bay in
Summer and Winter
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Hyung-Chul Kim* / Jeong-Bae Kim* / Junghyun Park
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Abstract : The ascidian Styela clava has been one of the favorite seafood in Korea. Suspended culture of Styela
clava was initiated in 2001 and the annual production reached 15,084 M/T, but declined to 2,655 M/T in 2011. In
order to solve this problem, it is necessary to estimate the material balance according to the farm-environment.
Vertical particulate fluxes and release fluxes were estimated at 2 stations, an ascidian farm (AF) and a
non-cultivated area (control) in Jindong Bay. An in-situ benthic chamber(Belcl) was used in summer and winter
season. The sedimentation fluxes of organic carbon were 72 mmol C m? d?, 93 mmol C m? d*, 34 mmol C m?
d? in Jul. AF, Feb. AF, Feb. control. The organic carbon oxidation rates were 13 mmol C m? d*, 81 mmol C m?
d?, 31 mmol C m? d, in each. The release fluxes of nutrients followed the general pattern, well. Consequently,
the ratio of the organic carbon burial fluxes were 20:4:1, in each. By the estimation of the carbon circulation, it
could be a scientific basis to analyze the reason of production decline for cultivated organism.

keywords : Styela clava, benthic chamber, sedimentation flux, release flux, burial flux, Jindong Bay
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Fig. 2 Belcl benthic chamber instrument M
frame with disk feet, @ automatic water
sampler, @ stirring motor casing on lid, @
stirring device, ® opague PVC chamber, and
® sedimentation trap (adapted from Lee et
al., 2010).
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Fig. 3 Environmental characteristics in Jindong Bay (a) Salinity in surface water, (b) Dissolved
oxygen in bottom water, (c) Ignition loss in sediment, and (d) Total organic carbon in sediment.
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Table 1 Environmental characteristics in the ascidian farm and control. AF is ascidian farm

Item (unit) Jul.AF Feb.AF Feb.Control
Surface Bottom Surface Bottom Surface Bottom
depth (m) 1.0 13.1 1.1 13.7 1.4 16.1
water temperature (°C) 26.2 16.7 5.2 5.3 4.9 4.8
salinity (psu) 23.2 33.1 32.4 32.5 32.3 32.4
pH 8.62 7.49 8.01 8.00 7.93 7.89
DO (mg 1) 11.4 2.1 10.37 10.26 10.46 10.44
" (mg 1Y) 0.063 0.170 0.006 0.003 0.003 0.002
NOz” + NO3 (mg 1) 0.101 0.123 0.003 0.002 0.002 0.002
0,% (mg 1) 0.003 0.043 0.001 0.002 0.002 0.002
Table 2 Sedimentation flux of particulate materials (unit : g m~ d™')
JulL.AF Feb.AF Feb.Control
SPM 12.07 15.63 9.89
POC 0.87 1.12 0.40
PON 0.15 0.20 0.07
S sfe] A% Akt FA3 12| JrhHom v
o HAE RTHL Uit 053 29
79 Agvh) HUE PP A3Se] &2 oY A datel AFHIERS gyom
A T 9] mg lom miaka 31Ae] = Ad5741] Bele/2 wWids AdE AvRW,
g% o] AT 01”«1 SHAl EA= AR e HAE e FAelA 105 mmol O
16 mmol Oy m™ d'& W% e AWE el m? d'® ¥4 Yet gzt 548 Az
AtHTable 3, Fig. 4). f71%<] 4taja}gel|A] L7 40 mmol O m™> d 'l Hlste] °F 2,64l
WAEE oletEiash ASEE Akl A AR ¥ 4TS Uehiglom, ol gl
(106/138 = 0.78)% ol§3e] f7leke Meew 2ol HAE 71880 ¥ Azl 7]},
zwa}o% uy, A MEESAE 13 mmol C f7IRkk ASHEE Sbsle] BH, wUE Y
2 Yedh ol wlika @A {7 ol/] 81 mmol C m™ d”', thZ&7<I4 31 mmol
C m” d'2 yebdrh FAg3 gizTe] SOD

Sl J 57
7F Al Aom g vk HAES] Akx
LT HAER 7 AAWe] 54 s
of F&E W] wiitel, At FAE el
A BEARe] Tt wi- e A HAE AL
r8TEe we WA H@rkE 0 o
(Sommaruga 1991). &, Xswz o] A 1l

FH7F FAEE telAE F71E sl 9

ATAINES A, B9 o] Yol
20099 5€el 225 mmol Oy m? d!, %¥AFo]
= Aaute] EAA7]el] 84 mmol Oy m*? d!
2 ZAHFAoH(Lee et al. 2012), T4 71+
FA Aol 19959 620l 230 mmol Oz m™ d,
el A 75 mmol O m” d "2 SHRIA
3] 5 1997)% ZAyHr}; W SN wk
A At HAES W SODv= 1646
mmol O: m? d'(Lee et al. 2012)2A] Z1EqH
gy A e HAE 992 43 13
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Fig. 4 Sediment oxygen demand flux in the ascidian farm.

Table 3 Estimation of sediment oxgen demand and nutrient flux in the ascidian farm

(unit : mmol m2d™")

JulAF Feb.AF Feb.Control
SOD 16 105 40
NH," 11.13 2.84 1.66
NO; + NOs3 -2.50 -0.61 0.03
PO,” -0.13 0.21 0.12

NH ¢ 7¢9 €& Zg 2= 11.13 mmol m

dl(Fe 167 Orollon, 298 ool 2.84
mmol m? dN$E 5.3°0), HET 1.66 mmol
m? d'(5 4.8°C)Z(Table 3, Fig. 5), Al{F&
71l whe} Zrbehe AES Ho] §7159 AFE
s} @48 JeEISITE NHy 8532 29 b
ato] mlgldow Flehs 7€ A (Rt
Z73A 2003)¢F FAFelloH, s &= A
7} 7V Eokth EAE ofgolelel NH, 5%
o] oF 1.78] EAEtl, o= ol oste] F4
FH FFEAHE 7715 Hdl(regeneration)’} T
< dhlle] FgHS HolFErh 20099 549l &
d $Hdo] G 13.5~14.9°C)°] 5.1
mmol m™” d”', &a7e] gl Kainte] FUA7)

d

lo]glom(Lee et al. 2012),

-2

199513 6€ell B9 7Hre] PG 181~
19.3°C)¢] 13.9 mmol m™* d', thr]AHelA
45 mmol m? d'® ZHAAI 5 1997
o} Akl Ele] AANO, + NO;- )% b AT
= AT UERo], 79l -2.50 mmol m™?
d'= A JebdtHTable 3, Fig. 6). o5 2
4 oJFME -0.61 mmol m? d'E T2
om izl A 0.03 mmol m™* d'® F7Fek]
o} gukdoR NOy = 37] 2 ¥likh 2719
A Feo] 7Kgl wiEl 5ol hAEh, E
HEo||A §EEE NH, do] B2 NOy &
Ardte ATS wﬂ%vﬂ(%o g =AA
2003). "HE FAAe] A 2 FAdAE o
Z a3l
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Fig. 5 Ammonium flux in the ascidian farm.
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Fig. 6 Nitrite and nitrate flux in the ascidian farm.

PO, & 79 vty kAgelx Hxp 7k mmol m? d'® YEtHTable 3, Fig. 7). ¥
A Bk S waasHe] o Frl B SEuck JUde) Fuke] S v o2t
Az {718 a7t A8, ol#sk sig A= smk AeS st FEoR §EY
gAolE e SO FEE QE] gitiol v GEAS dFFskE e Fd st S
SO~ el o3& §71Eo] et SO 3 B3 —};‘0}2]13} (Jansson et al. 1988). ¥
9 gl A Beea e BdoR & FAT ool dmTurt U o) Ise
18 R el TS BARTE AR &2 nelFn Gv. 59 990 G4 A
ol ofg} 24 @ olyl 748 whSAo] =o A 7HE 1.08 mmol m™” d ', 0.09 mmol m” d'&
T Adste] A FOA A o]Hg ol F2Fel o =4 L}E}MJ— TR FAE
2 34 Az U]ﬂﬁ °ok57]’§}g ol AAHE YZFE 2 mmol m? dY, 0.4 mmol m?2 d'e]

s Bt
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Fig. 7 Phosphate flux in the ascidian farm.
ot k24 AHE AL 29 ARt de] AEZSH
3.4 SZ&FX| = 5 o -2 g1
JE 93t 7| 2AAEL 27 mmol C m” d 9]
ss moygade] AddE friease] & Aok vdgFgNM s 7EF IR e
A=A 2 Fig. 83} o] AA4san). Asjwt &)<l (POO)Ol Wit e gFae] Gkl <J3k A=A
of AEZHIE o 7|2ALE (PP 7Ee (Biodeposit)o] F7Fer). 29 $217<] 71EF o
59 mmol C m® d'o]QIEKNFRDI 2008). 73} A-5-718227F 66 mmol C m? d7, th&=F7) 7
71849 3HCWS AEZHaE9 7)E ¢ mmol C m™ d'2A o] ¢ 9u) A= f7]e

A7) 82Po0e] oA 72 mmol C m”
d eIttt 71ek I R (POOE A BE7=
e ALY BE AHTIEREA, Cudt PP
e N K L et A S
B Ak #HC) 13 mmol C m” d
12tk Al BHHE FHCouwi) e Cut Cox®l

27 FAEE 2ol FrbEL. POC/Cid 2¥ U
Zoll A 21%24 Asfk 2t 33%H = U
Uz, 79 AN 18%, 29 FAFAA 71%
2A 59 o] P 76%HTE A e
Wklee et al. 2012). 78 Coe 13 mmol C
m? 4 2A ML) G sy E

S R R L S N S N R N
PP POC PP Biodeposit + POC PP POC
59 13 27 66 27 7
C. Co. G Co C. Co.
72 13 93 Bl 34 31
\ / | /' /
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Fig. 8 Organic carbon mass balance in the ascidian farm (unit : g m? d™).
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= 9AT, 71E Al mEY rgye] gt
B o] AEZHIE 4|, JUd o3k A
A & Eote] Ak Al FH4 FEgFSs 7
I ti(iang et al. 2008).
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275 Agsgon, A AYFR P
Belc/E ol§3te] AA4BA AU} AAE &
% 28 SR olF Faol Haed
B4 $AE A4aQn, 42 gy
Az Qe BAL 9% xR 288 5
ik,
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SE G- 2010. AFEFAHAE 7], pp 495.
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