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Evaluation of Simple CO, Budget with Environmental Monitoring at an
Oyster Crassostrea gigas Farm in Goseong Bay, South Coast of Korea in
November 2011
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Abstract: Real-time monitoring for environmental factors (temperature, salinity, chlorophyll-a, etc.) and fugacity
of carbon dioxide (fCO,) was conducted at an oyster Crassostrea gigas farm in Goseong Bay, south coast of Korea
during 2-4th of November, 2011. Surface temperature and salinity were ranged from 17.9-18.7C and 32.7-33.8, re-
spectively, with daily and inter-daily variations due to tidal currents. Surface fCO, showed a range of 390-510 patm
and was higher than air CO, during the study period. Surface temperature, salinity and fCO, are showed significant
correlations with chl.-a and nutrients, respectively. It means when chl.-a value is high in surface water of the oyster
farm, active biological production consume CO, and nutrients from environments and produce oxygen, suggesting
a tight feedback between biological processes and environmental reaction. Thus, factors affecting the surface fCO,
were evaluated using a simple mass balance. Temperature and biological productions by phytoplankton are the main
factors for CO, drawdown from afternoon to early night, while biological respiration increases seawater CO, at night.
Air-sea exchange fraction acts as a CO, decreasing gear during the study period and is much effective when the wind
speed is higher than 2-3 m s™'. Future studies about organic carbon and biological production/respiration are required
for evaluating the roles of oyster farms on carbon sink and coastal carbon cycle.

Key words: Realtime Monitoring, Oyster, Aquaculture Farm, Fugacity of carbon dioxide (fCO,) in seawater, Carbon
budget (mass balance)
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Fig. 1. Location of oyster Crassostrea gigas farm (star symbol) for
environmental monitoring at Goseong Bay, south coast of Korea
in November 2011.
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tHFig. 2(a)]. o] 2t adh= AdFo|glon), Aule] oF
2 QI8) 114 3¢ 22456 4 4A|7HA] 0] FTE| Qlet. 3
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Table 1. Correlations between environmental parameters measured at an oyster Crassostrea gigas farm in Goseong Bay in Nov. 2011 (*, P<0.05; **, P<0.001)

pH
(NBS)

TA
(umol/kg)

TP
(mg/L)
-0.378

.862 (**)

N
(mg/L)
-0.144

514 (%)

Sio2
(umol/L)
-.509 (%)
796 (*)

PO4
(umol/L)
-671 (*)

NO3
(umol/L)
-.685 (*)

CcOoD Chl-a SS
(mg/L)
.645 (**)

(mglL)
0.322

Salinity

Temperature

(ug/L)

(mg/L)
501 (*)
-.823 (**)

(psu)

-0.461

()
1

0.203
-554 (*)

-0.274

T74 ()
- 714 (%)

Temperature

0.217

895 (**)

789 (**)
-.638 (**)

- 498 (*)
0.387

-698 (**)

1

Salinity

0.392
0.335
0.429
0.312
-0.431

-530 (*)

-0.23
-0.022

-.649 (**)
-489 (*)
-.629 (**)

-0.137
-0.416
-0.262
-0.244
0.435

742 (%) -593 (**)
- 544 (*)
-.923 (**)

-626 (**)
971 (**)

558 (*) 637 (**)

1

DO
COoD
Chl-a

-0.428
-798 (**)
-549 (*)
917 (**)

705 (%) -487 (*)
- 947 (**)
- 667 (**)

AT4 ()

1

-0.37
-0.201

754 (**)

1

-0.342
814 (™)

1

SS
NO3
PO4
Si02

0.408
0.368
496(*)

1

0439  .854(*)
508 (*)

915 (**)

1

-0.38
-0.048
-0.319

906 (**)

1

0.172
0.461

626 (**)

1

™
TP

1

0.327

1

TA
pH
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2012). whebA] = Ao A o] Abdlehar faro] ke 714
L A4S s} FHak HAek T 7 G Al Faws
A0 2 sfekstAl B 44 ()3 () Agshch
A@0NA AtERE HISHE o FSERAERN A O) 4TS
Aol A FE3to] Toket 4 GULOH, OF 25~53 yatm ¥$)
2 ARkl ket $7h0} 4 BhEstth ACS AU PR
AUH 29 W 39 A Aol 1 A F7kstgon],
390 Ve 22 H (104120452t 71 2A] 48t
S22 o|Iste A Btel oS- T QL v dejs
(thermodynamic) Q1ZF2A], 5>2-0] 1°C AH53F off o] Alsleka
ko oF 4 239,Z7}5tch(Takahashi et al., 1993). whehA] (5C/
3t), = toF tH At Afo]of] A5/obst -2 WSS A% Ayt
of|A] &3] AAle 4= k. ZA|E Ft 2w Bl o5t
o AlsheEt A EQt %QOO‘:[(SC/S‘[)T]% -14.5~18.9 patm .2 4~
o] dwsto] whet - 6AFE 5 24 7M1= ¥ Fhe, &
T 2A1E thed @A 647 = 22 g B YATk(Fig. 5).
whEbA] =22 Vol = o[RS A B A Al 7= S St
o f=g-o] Lropx| = Hhofl= o] Abalet A 91S Al 7=

7|9 W 24 RE Qe e vt
I o] = Q8| ojAtstetai el =Rk vigo] Zd Aoz Azt
et 3h, 2 ] = ARG 2 e ZE(9F 50)
27 SR (5C/6t),(-11~12 patm, Shim et al., 2012)7}
o Woked, ole = A ot ARt ST 2T
AP ETE gkl &9k7] Wzold

20119 1€ AR 7|59 31/ wke] tf 7] o) ftefehas I
Bt 405 patm 2 = ¢-2|ute} 119 gf7] o|ibeleka et 5k
(2012 11 3 403 ppm, KMA, 2013)%} vj->- G-AFS}A T
JgRE 7] ofqkeieta FET} sl oAttt Akt Yok
ZAPZIZE S sl di7] = oliteekar) A& o= v
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Fig. 3. Relationships between fCO, and temperature (a), salinity (b), chlorophyll-a (c), dissolved oxygen (d), nitrate (e) and phosphate (d)
measured in surface seawater at oyster Crassostrea gigas farm in November 2011. The points in a circle are excluded for calculating each
relationship.
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Fig. 4. Vertical distributions of seawater temperature and salinity measured at 2-hour intervals at an oyster Crassostrea gigas farm located
Goseong Bay, south coast of Korea, in November 2011.
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Fig. 5. Evaluations of environmental factors affecting fCO, variations for each time interval at an oyster Crassostrea gigas farm located
Goseong Bay, south coast of Korea in November 2011.
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SH(8C/5t), ], th7]-sfFuLghol] ofgt HIH(C/o1), |15 B 75k ZYTEL 8]E3} u| 2B o3t A YA FEE 9
o, A 2)°fl dste] 2 2pol & ALtelE Aol ot #gt ARk A Al =3 olof FakE Azl %t £, aEx
OF EelEgtol ot ¥iskE et GHBCHY), pJol |ek L gk 29 (il HdE CaCO,) Aol whe oitaleta: vi&
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RE 2 05 el 59 g mylom, MRE oot o] IShAE o5 2 Wl sl e Eam Uﬂ}_i%
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