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To find out temporal variations of net photosynthetic rate (NPR) of intertidal flats, we measured oxygen
microprofiles in sediments with oxygen microsensors 4 times from December 2003 to June 2004. The study
areas were the intertidal flats in Janghwa-ri and Dongmak-ri, located on the southwestern and the southern
parts of Ganghwa-gun, respectively, and in Incheon North Harbor where the content of organic matter was
relatively high. During the investigation, oxygen penetration depths in the tidal flats of Janghwa-ri and Dong-
mak-ri were high in December (mean values of 4.0-4.1 mm). Thereafter, the oxygen penetration depths
declined to mean values of 2.2-2.8 mm and 1.6-1.8 mm in the two tidal flats. Interestingly, the oxygen pen-
etration depths in the Incheon North Harbor tidal flat showed a lower range (0.8+£0.3 mm; mean+1SD)
over the period. The maximum NPR in the Dongmak-ri tidal flat was found in March (11.1+2.8 mmol O,
m=2 h™?), and those in Janghwari (6.1+4.1 mmol O, m2 h™) and Incheon North Harbor (6.4+1.4 mmol
O, m2 h™) were observed in May. During the period when NPR was most active, the highest oxygen con-
centration was found at 0.1-0.5 mm depth below the surface sediment, and was on average 1.8-3.2 times higher
than the air-saturated oxygen concentration in the overlying seawater. Although we took into account of low in
situ light intensity (400 pEingt m2 s™) during the investigation in June, NPR in the 3 study areas decreased sig-
nificantly to less than 0.2 mmol O, m™ h™. Thus, temporal variations of NPR were somewhat different among the
tidal flats. Generally, benthic primary producers inhabiting in the uppermost 0.5 mm of the sediment showed a
pesk photosynthetic activity in the study areas in spring. This is the first domestic report on photosynthetic rates
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of benthic microfiora in the tidal flats with oxygen microsensors, and the use of the microsensor can be
widely applied to measurements of benthic primary production of atidal flat and the oxygen consumption

rate of surficia sediments.
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Fig. 1. Tempora variations in the tida flats of Janghwarri (O),
Dongmak-ri (A) and Incheon North Harbor (@). (A) Temperature of
surface sediment, (B) porosity of sediment in the depth of 0-1 cm,
and (C) O, penetration depth. Error bars represent 1 SD; no error
bars denote that 1 SD is smaller than symbol size.
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st o} Fut] AdolA Fad AtA F3 fole Y 9%
Z] (hypersaline salt marshyelld €33 7k2] ¥4l (2.5~4.1 mm; Glu
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Aol wet Aol AAT UHE FZ A go] $4(F 5, 2004)5H]
LERE7] W7l AR AT gt A i) Zol= HAE
G439 B3 (Nielsen et al., 1990) 2 AA] wlA| FEo] 24
5Eo) o8 B wi= Zow IEA gth(Revsbech et al.,
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RAATE, o] A|71E A2t vHR] A dEE A (>91%)0]
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CHEEE vlAA)). 2ta =] Hghe A 79 Aol ot
o)7F QUSR] W, 2004 328 RAMoA] Eury] Ee] BAE U
o)A 5+ 808+ 284 pmol L& 7|2 E3hE ¥3 d|5e] £

zw3
b e v)s] 320 B2 pEolginh B Huldeh 1F
53 o] EHE W I Ak TR Het 553 pmol L]
HEE Bed], ol #3 sl vl 1.6~2.31 =2 F5elth
3719 =28 HYENA {35 Zole HAEY YA
Fe] A7) B oo} HAE F2o) $HeE gt ARty &=
Fol we} 93-S =T (Revsbech and Jorgensen, 1986; Kuhl et
al., 1996). =, Alol=rtez]o}(cyanobacteria)’t 78l 4 &

N 232 ZlolE 05~0.7mm F.LLHKihl et al., 1996),
Z5-(diatom)7t 55k A -Foll= 832 del7t 2~4 mmel] o]
2% tH(Revsbech and Jorgensen, 1986). &L} H 2 & Fwe) &
2ok 3o Al7le Zolol met Ao E ZHaE7] i) #
gAdo] &atsl 2 (photosynthetically active layer)e %% 1 mm 2}
o] oW & o ARt} (Revsbech and Ward, 1983; Revsbech and J
orgensen, 1986). VI E Z(microbial mat)e] FAE HFENA
Ak M AFE o) gal Abh FEL 47 BEE 2 A 2
g AR, H A FEE 33 0.1~05mm ZHololA o
B5E 2259 = (Revsbech and Ward, 1983; Revsbech et al.,
1983; Revshech et al., 1986; Nielsen et al., 1990; Kihl et al.,
1996), & Aolx e e ook FAFSIATE SEA|RE B3] 2
AT Ao SFE HE& o] A A4 vEE FH4o="
EZ oy 3} 4k wre] 16-3.209ed), ole 71 o
TENA Z2HE ) A FEFES Al X35 kA Fxe
H 3.1~4.68)0 vlex= 2 Hol9 ok (Revsbech and Ward,
1983; Revshech et al., 1986; Nielsen et al., 1990; Kihl et al.,
1996). ]2l Alol= EXE AF5S FASL e gak A
o] &5, B A7, BHHE W U = 5o wE e
T UE Flo R FAE
AT Xl &= AEFME U CIE A
sl ol FukE] Aol & FHHES
1.8~2.6 mmol O, m? hi& fA}eE =092, Bl =713
S RATH(Table 1). &AF 7[7F 5 9] A E 399
A E=e & FFAES BYo@H T 11.1+2.8 mmol O, m?
AHeM = olR) =3 54 ZAlIA HU &= B3
AEET 61141 mmol O, m? h™)S Yeldth(Table 1). <1
53 o] & FRAHES 129 2ANA HAEEA] AN &
(Y Al Askr AEoA 9 fALgE E02 =4 57t
A THET 64+ 14 mmol O, m? h’; Table 1). e}k ol 2(6Y
FAPIA BE AT A 99 & F3dEL 02 mmol O, m? ht o]
3ke] FHOE sl A Hiith(Tale 1).
6Y AL AIZIO] EX7F 5 E BAE Ege] 33400 PEinst
m?2 sho] tE FA} A]171(520~800 pEinst m?2 st)ell Hl&] w2
Aol tH(Table 1). WabA] o] Al7]o] S48 W2 & JFFAAE(<
0.2 mmol O, m? h)o] w2 F# 271e) 7]1Q18t9-E 7Fs/ o]
AUTE. o)E FRIE] 3 TS 21719 Hsle] A AES
o w FetA-E# =4 (photosynthesis-irradiance curve; P-|
curve) AL 3 a1 =0, 800 pEinst m? s'¢] H& B =7
Eo] Hit 25+0.1 mmol O, m? he] gto7 =
71he A3 RATHAE vEdR). whEhA] o] Al7]d 249 &
AR ES Gl o] A|gs vl WA SAHEHAUE 74l
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Fig. 2. Typical examples of oxygen profiles obtained from the tida flats of Janghwa-ri (Stn J), Dongmak-ri (Stn D), and Incheon North

Harbor (Stn 1) in each investigation. The horizontal dotted line and the uppermost datum in each panel represent the sediment-seawater inter-

face and the air-saturated oxygen concentration in the overlying seawater, respectively.

Ao Bk spAR o] A1719] = R ES 59 AR
Tl Ao R HohEn) dfetd 5l e
Fek 2791 800 pEinst m? sol|A 4= F3
mmol O, m2 hY)o] 62 Al B8] F2&}
Epst7] w & o] Th(t-test, p=0.008, n=2).
2314 € (gross photosynthetic rate)ollx] .5
£ (respiration rate)= A £] 3 7o 2 (Revsbech and Jorgensen,
1986), "= Georgia ZZF AFEA AN L] A7F Aol oJshd =

Y Bo] Holw F

S =
B ES

] 90%= 2BAJ8kaL 1 TH(Pomeroy,
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Table 1. Net photosynthetic rates (NPR) and conservative estimates of gross primary production (GPP) of tidal flats in Ganghwa (J, Janghwa-
ri; D, Dongmak-ri) and Incheon North Harbor (I) measured with oxygen microsensors. Values are meant1 SD. N: number of oxygen profiles

measured during the investigation.

Insitu NPR GPP*

Year Date Stn light intensity (UEinst m™2 s™) (mmol O, m?s™) (mgCm?s? N
2003 Dec 3 J 520 1.8+2.1 17.9+£20.7 4
D 2.6+1.5 26.1+15.4 16

| nd** nd 2

2004 Mar 17 J 770 22425 22.1+255 9
D 11.1+2.8 111.3+28.0 7

| 5.6£2.6 56.0+26.1 3

May 17 J 800 6.1+4.1 60.6+40.5 8

D 5.0£3.7 49.5+36.6 6

| 6.4+1.4 63.7£14.0 2

Jun 10 J 400 0.2+0.1 15+1.4 8

D 0.1+0.2 1.2+2.4 41

| nd nd 2

*: GPP was estimated from NPR, assuming a photosynthetic quotient of 1.2 (Asmus, 1982)

**: not detected

A57F F BURE AT A2 vlE)] FuHoz A2 AA=
(Pomeroy, 1959; Wolfstein and Hartig, 1998), & -olla =43
& BE ARE 7Y T AGEE A AHEF vlZsiTh
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