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Abstract — In order to elucidate temporal variations of temperature, salinity, pH, dissolved oxygen (DO), suspended
particulate matter (SPM), dissolved inorganic nutrients, and chlorophyll a, we performed 25-hour continuous
monitoring in the Seomjin River Estuary in March (dry season) and July (rainy season) 2006. We also investi-
gated spatial variations of marine environmental parameters across a saline gradient. In the Seomjin River Estu-
ary, continuous monitoring results revealed that salinity variations were mainly affected by tidal cycle in the dry
season and by river discharge in the rainy season. In the dry season, the spatio-temporal distribution of dis-
solved inorganic nutrient (nitrate, nitrite, and silicate) concentrations showed a good correlation with tidal cycle.
While nutrient concentrations in rainy season showed not much variance in time. There were 6 and 4 times
higher dissolved inorganic nitrogen and phosphorus concentrations in the rainy season than those in the dry sea-
son, respectively. Silicate concentration was 43 times higher in the rainy season than that in the dry season.
Chlorophyll a concentration was higher in the dry season than that in the rainy season showing high nutrient
concentrations. The results of this study, spatio-temporal variations of marine environmental factors are deter-
mined by both tidal cycle and river discharge. It seems that chlorophyll a concentration is related to the river
discharge than dissolved inorganic nutrient distribution.

Keywords: Seomjin River Estuary(d 217 3}7), Nutrient(%d %$3), River discharge(’d& 3 ), Tidal
cycle(Z215=71), Chlorophyll a(354 a)

fCorresponding author: wbluesea@koem.or.kr
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s Bt sl whvks oA oo we R WSt
upe} A W Sk, ofof whet A shekA gke- ke vhekst
Al L oj - th(Pakulski et al., 1995; Hedges and Keil, 1999; Park
et al., 2002; Kwon et al., 2001; Chung and Ceon, 2009). 3}~
A Qo] 5 R o) f19), A%H 54, 240 o
£ a5 5 Wate] ue} ket B FelE HITH(Lee and
Yang, 1997; Officer, 1979).

B R I EE SREA S ahrelA tekst A
ABFHAR] IS AWM Al 3 R sE A F
FHO 7 FUdoR FFEH= ko] A FTH(Moon and Dunstan,
1990; Montani ef al., 1998). 53], A¢t AejAIE FA3k= 73
7127t He AEEEaee] A due SEdYET e
o] frd &l whet Al S a7 FA s Wt webA sk
AEAE olalisk] fleiie dedTe As B BEE oldlishe
Zo] u$- 23K (Kaul and Froelich, 1984).

AR seluket st 7 - shukE ok skl BlsiA vl
2 2 e 9] 3 548 HItK(Kim and Lee, 2009). 184
T 290] AzalA w7k st Ao tiFE L Altk(Na
and Son, 2005). 197256 1998714 P37} o] Fo %
o, 1980 of e AR e At FeE ek A
el AR s e We7F A A Eke sy gl
oz Qlek. wEgt el AT A ) W sk A
o] o7 AT IF AR 1 = Qo] ti(Na and Son,
2005). ol2f gt = 84 QlE9] Wst® XA ebe) g Bl
A Wz} S48 K31 9l Aolth(Lee ef al., 2008).

ARG sl slkehy Bl Ao AleghA T3 wistel] o
Sl 1S Ad9REo] X3E o] TH(Moon and Dunstan, 1990; Kwon
et al., 2001, 2002a, 2002b, 2004; Yang et al., 2005; Lee et al.,
2006b). #* Lee et al.(2006by> A7 slollA 24 F-E%9]
HAstel] w2 S| S FERF Ao s Rkl on,
Kwon ez al.(2001, 2002a, 2002b, 2004y R34l w2 3|3}
812 S} AREGAE) FAAR PE Pl et ATE 5
Patdek. et AW ATELS F2 sHPolA Pofks WAHQ
T4 s} 5400 tiaA] ATeleleh. 2T ol AT
Aol 93] A%NZL Fo RS WalE 20N
(Yang and Kim, 1990; Lee and Yang, 1997; Kim and Kang, 2002),
S} 22 o F AR oM A SAE olaliehr] lal
M A5EH5E] F94S HolF Al It(Kim and Kang, 2002).
TS Kim ef al(2006)> vid 227} BAsH= ol Az
A ARl 7155 we)7] ko] dA5dES AAlsIelT. vt
AR sl A&5BE5S Bot Al mE ke v A
A}l thgh A= AL] Agh Ardolnt

o] A= AxIA shelA 21718k 9716l A= frEEe
upE flkeE ele] Wst e A Ry] SAsiA g A

=

s}ol]
oA

oY B

2.1 AKX AH
ARZFE Zhd st depdeE 724y JElE e, 4
ol oF 303 km, F -7 WAL 2F 4,900 km™|THKEIL 2005). 9

G FEEE OF 10.7~39.3x108 EO|THMCT, 2007). 1217+
S HUZAP) oF 4 mEE Tt ZA): 9F 2.6 myelH, B35} A
=9 HF 752 47 56.1, 9.8 cm s'O|tH(Lee et al., 2006a). 3
27 3 fredellA] 20062 A A= ©F 1,711 mmaier of
T 4937 89 Alelell FEE o] AThEF 1,445 mm)(MCT, 2007).
AZ17 shHellA] 7HE QIS SIS AelA AR s 1%
7 °F 86.16 m® sec' @l 2,103 m® sec’, 4 11.04 m® sec)T}.

2.2 AEEAL R AZEA

ARl hE SFMAE] 3 S Thetslr] f1sliA Fig. 19
A3 5004 2006 39 13~142 A7) 72 24-25U ($71ell 25
AIRE FRE 2R A 0 @A B SAI R E AFSISIE. S
TAZE EFEEESE 50 cm)¥ AS(HFCZNE] 1 m el
A 22y Aol mEek AAlel] whe ke sk s
afetsly] flsliA 719k 710l Aol 0]l AT ARdAE
714 ez B AdAkE 1kl 167 RS st

ol

SV . S8

85 . 7€

Qngyang—bay o112

1
127" 40 2750
Fig. 1. Map of the study area (@ Station for continuous observa-
tion, @ Stations for across a saline gradient).
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Fig. 2. River discharge and precipitation of Seomjin River at Song-
jung, Chollanamdo.

o 35 AWrElth(Fig. 1).

T, AR, pHE FAES71(YSI-6600V2, USA)E Agolr =
gelglon, BE g A2 dldEE T A (MMAF,
2005)S W $EAR(DOYE 8 oo | S ERH, F
T (SPMYS S 0= S74solon, 454 a= 90% of
MEOC R F5 3 &R0 A (Turner Designs, 10-AU-005-CE,
USA)E °]8st] S7dsisitt.

SEF7YSET S A% AR AG SA @A GFY

F oJA| &2 oj gt & Telololo| Az YipHytste] APz £
HFskaL EAAZEA] WERIH20°C) 33T LS QERE, of
AArAE EEA 0 otxslgtE A, Ak e
9, Akl opaF =Nl S, AR HA B u ke
W o] g8to] B33F A (Cary 100 UV-Vis, Varian, USA)Z 7
At F3 Al qES g A FsAaEE Y
Sl ATshe FEARE oS (Fig. 2), 29571 9
S FFARACA A Al TSR gt djol ] ZAYRE o] 83190

3.1 SHY=E Q12| A|ZH B

3.1.1 o]8}shE] Adito] Ajzte]] W Ws}

shollA] sllerEE Q1] Al e EatEs AE G E
g} 2495714 2siM T2 P W=Th(Park et al., 2001; Liu
et al., 2007; Schmitt et al., 2008). 3217 sllM 717] (322 -
7172yl 58S A3, 22 770l FEFe ASlM 2
7} 7.4~8.8(F T 8.2+0.5°C), 8.1~8.8(F ¢ 8.5+0.3 °C) WA I}
$71elE 2359 ATellA 24t 20.7~22.3(3 4 21.5+0.4 °C),
20.1~21.3(FF 20.7£0.3 °C) HLANTH(Fig. 3). T2 Aol vl3l
ESoA FRE d57] WskE Helon, 53], 7]l 72 A
4 104] o] Fell 2 Fha(< 8°C)ate] 24 6A7ANE] S8t
= A0F Yepth 97)o] 15 -2 71710 nlsl] 457 ¥s)
9] o] AITHeF 0.5 °C)(Fig. 3).
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Fig. 3. Temporal variations of tide, salinity, temperature, pH, dis-
solved oxygen (DO), and suspended particulate matter (SPM) (The
dry (L) and rainy (R) season).

QIS 2700l 2T Aol A 22 20.54~31.03(FB T 24.56%
2.77), 25.79~31.22(8 1 27.55+1.82) W om, 97)ol= F=3}
Az 22 0.01~4.40(8 7 2.13£1.26), 15.10~23.32(F 7 20.55+
2.35) HYSILE. 21719k 7Aool S 2 20 0P 2 Aol E B
St} Kwon et al.(2004)°]] 21314 1999~200013 ) ZAFE G2
T BE oS AHE g3t AJolg Bolon, £ AT f
ARt 7oA €EE ZARE 21719} §7] Aol GRAs A
TAT} FAFeE 91k 20)00 ASTh BT ATT Aol
AEAR= A0l oF 3 g on, 970l oF 15 o)A AJol5
HAATHFig. 3). 710l %55 &3 Frel o= 117]el vl
RSO} AT Abol] A A o ezt S| A veks
h(Fig. 3). ZAPIRFERE 235 5 ARkl w9 Hsh=
EAlelE o] F7kekaL MEAlelE fhashe Ade Hol Azl
7 sl A Aol Wshe A5 Jo]

EPFTHR7] : 1=0.753, 971 : 1=0.702)(Table 1, 2). webA] A7
SlrellA] AlZke] w2 4 = %

A7), 97)) G sk X FE FEE IS e e
= b

pHE 7710 EZ5F AZFrollA ZH2) 8.07~8.67(F 1 8.30+
0.16), 8.03~8.52(F ¢+ 8.21+0.14) BAA o™, $7)oll= E559)
Azl 242} 7.62~8.25C37 7.96£0.18), 7.20~7.92C3 1 7.64+
0.23) M1 th(Fig. 3). $71°l pH7} ¥ S E)e) f0=
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Table 1. Correlation matrix between environmental factors in the surface and bottom water of the Seomjin River Estuary during the dry season

(continuous monitoring)

Tidal height Sal. Temp. pH DO DIN DIP DSi SPM
Surface water Sal. 0.753**
Temp. 0.084 0.502
pH -0.670* -0.537 0.138
DO 0.538 0.433 -0.093 -0.643
DIN -0.883**  -0.870%** -0.332 0.747** -0.599
DIP 0.106 -0.025 -0.584* -0.568* 0.701* -0.172
DSi -0.556* -0.661*  -0.713** 0.265 -0.315 0.736** 0.255
SPM -0.065 0.066 -0.066 0.058 -0.264 0.027 0.150 0.217
Chl a -0.894**  .0.690** 0.138 0.656* -0.330 0.740%* -0.208 0.216 -0.112
Bottom water Sal. 0.797**
Temp. -0.285 -0.163
pH -0.480 -0.406 0.368
DO 0.096 0.277 0.208 0.065
DIN -0.853**  -0.825** 0.407 0.291 -0.001
DIP 0.409 0.422 -0.758** -0.459 -0.148 -0.628*
DSi 0.231 0.324 -0.448 -0.138 0.320 -0.280 0.147
SPM -0.507 -0.513 0.031 0.094 -0.490 0.357 0.188 -0.373
Chl a -0.940**  -0.854** 0.103 0.515 -0.141 0.833** -0.328 -0.105 0.506

*: P<0.05, **: P<0.01

Table 2. Correlation matrix between environmental factors in the surface and bottom

season (continuous monitoring)

water of the Seomjin River Estuary during the wet

Tidal height Sal. Temp. pH DO DIN DIP DSi SPM
Surface water Sal. 0.702*
Temp. 0.595* 0.578*
pH -0.526 -0.526 -0.477
DO -0.132 -0.233 0.397 0.159
DIN -0.424 -0.456 -0.406 0.550 0.120
DIP -0.564* -0.248 -0.343 0.309 -0.046 0.742%*
DSi -0.052 -0.432 0.260 0.357 0.422 0.304 -0.142
SPM 0.015 0.492 0.308 0.113 -0.030 -0.384 -0.300 -0.110
Chla -0.145 -0.136 0.056 -0.160 -0.347 -0.224 0.019 0.004 -0.071
Bottom water Sal. -0.035
Temp. -0.567 -0.355
pH 0.228 0.347 -0.605*
DO 0.282 -0.241 0.083 -0.558
DIN -0.501 -0.519 0.295 -0.208 -0.131
DIP -0.621* -0.103 0.384 -0.396 -0.119 0.840%**
DSi -0.454 -0.511 0.267 -0.293 0.053 0.930%** 0.800**
SPM 0.035 -0.268 0.352 0.088 0.370 0.068 -0.127 0.112
Chl a 0.712%* -0.089 -0.366 -0.012 0.593* -0.377 -0.579* -0.339 0.303

*: P<0.05, **: P<0.01

N~ 2

7A77el] u3l A o= WA VRt 71710l 255 F pH WSk
ZAF7 9} 7P S 52 AR 1=0.670y8 Hglom, 7o)
Aol 7P s ke ‘%1&74% B ItHr=0.228)(Table 1, 2).
1471 TFek AN 22 10.1~14.8F
11.6+1.6) mg L™, 6.5~ 109(% 0£1.4) mg L' 310, $7]
o= X5 Aol 22 7.9~12.1(3 3 9.3+1.3) mg L7,
5.6~13.3C3 % 7.1£2.1) mg L' WY A th(Fig. 3). DOE $-7] KT}

Abar}yr

DO %+

A7l iAo S FEE
ol vla] A7l o 2.7 mg L' 979 &F 23 mg L' AEE
A YERETHFig. 3). 71718} $710 255 & S84k 0] 23
=47 101~147%(ﬁﬂﬁ 115%), 91~142%(C3 1 107%) B2
% Bt 3= 22 107%, 89%3Th. 97100 vl8l
= T7F <k 10% oV =7 eI, 2471 =
FIEE %% T2 A AEZHIES] G Fee 9

===
Holow, 55
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Z 0 & e th(Dodds, 2007).

FHYAEL LS A7 Bt 2A57)9F FEE dARAE
HolA] eFkOm(Table 1, 2), 71710]l A1ZelA 7] vhehd F-h<]
A2 5 0F 30 mg LS Al9)skar 7117194 $71¢) tiAIE 10 mg
LoJakz URbARI shrollx] Ak Firiabad Eiee] nlaiA st
7| Ve th(Fig. 3)(Berner and Berner, 1996; Ki and Kim, 1987).

3.1.2 7198 ARt iE 2

AR17 sHrellA 1718} 9710 A5AST ST 1997
A3} FS Fig. 40l YERHSIT §577]199%d 7] Altel ot
£ H3E Ay, AV)0s 555 5 ST o
At +2areel AT S Heke dRe) W3l o) 22 A
A B3, $7ed= Aoz v A s Bald
(Table 1, 2). §HH QIAIALS AP IZRERT A v A&
HIT(Table 1, 2). 577194072 S5 717160 vlal] $-71e]
7333 =A UERoH, A&53HS AEE 2 AR B i1
T T $EWNAA w2071 vlEl 9700 enll o) =)
YERTE )1l 1710l vla] 9-7]e 355 T 557t oF 44l
ol S FEE HS A

> o
=)
=l
2
ultA
o
2
&
=
i
X
W

B2 el YR8 g BS54l Z2ARE 74719F $7191 200
3283} 790]) A7 BT FE FER 747 138, 7125 mP sec”!

o

32
o

W, 1999~2004' 714] 7S5 Aolx] AR 3€ 2 790l shzh
At e FEDS 2F 109483, 54.1~6362 m® sec’! MY wf2hA
AR B T SR FEEE SS9 RY &
B 21719} 97 Aolel] et AjolE B Z1ow wdu]w, gko.
2 e Rl 7] vl mE AR sHE S S
9| T TR 74 BuUEHo] F s 310w JAehE),

BT AT Aol EETT719UETE % Tulle 1710l A
3] AL Hhde] 7)ol 25 AS Aelel & 7t 24
UERTE 9716 Ak, I, 1At e] s Aol vl 3
oA 2~38 A= = veb o, R EH obdAd ] A,
AT =& FEF Bk o= ik, 1A, At A
E5s i S22 UEERH FREE AR ddEy, iy
7 oA S HAE S A71E Eellell 3 ] AeET
FAEZTE AR Qe FHOE & FEE Kol Zl0%

ke Ch(Herbert, 1999).

] 3L ) TH(Carpenter et al., 1972; Kwon et al., 2001; Gameiro et
al., 2007; Tas et al., 2009).
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Fig. 4. Temporal variations of tide, ammonium, nitrite, nitrate, phos-
phate, silicate, and chlorophyll @ (The dry (L) and rainy (R) season).

Bpkor], ©4re] fedo] Ho} o] Ea $EYIYYAT
7} w2 Al7]e) GHA] YR 97191 780l BT T
a®] E57F ARhel| wet s Kol kgt 1710 ¢
a s 9700 ws) B350 B39 5o Y=, A5
34l Iz S2A] YERsT A7l e 454 a Ak 1R
o A7) e FEEY AR A 29 ARARE SRR AE
ZgaEo] Haalr)o] £ @7o] G4 E 2o FerH)
(Gameiro et al., 2007).

=2

]IO
ox Mt of
B SO T et

3.2 oliErAE0l1o|
3.2.1 0]3}s}4] Ao

OH

|-u

12

r I
B H
(o]

&

ok
R
iy
{3

AR7) sl A Sl 252 AlRtel| whE wslerd ) g
7 AE7Atel whE FHAR1 Ws) oS 717]9F 971l 2t At
HHYTHFig. 5; Table 3, 4). X5 52 71719 A <k 6~9°C
AR FrFo) v|al| all7FolA EA Yelson], $-7]ol= ok

22°C &R T Apo)7t Agkth(Fig. 5). Gt Bl 17
0~35 A om, £7)o= 0~20 LR A7)} 97] Alo]e] T
g 2lolE ®SiTk 7ol AR 1004 itol 21.27% st A
A AshE AS & ¢ 9lom, 971 292 7Y

o] A5kl A 104 ARo] 0.060F LEFITHTable 3, 4). A

— N

7.
all



25A3F AEASE Fot ARV shrellA AleAH sielsd Wl 24 Q91 319
24i P 0.0 20
< Mar o 5 g
oo ® Ju 85 ~ 15 o0
~ Fo = (S
P 5 .‘ [ ] (& 50] | any
= [as] %EQD
'g 12 280 e %, g 10 oee *
) L ] ¢
g 0o 6 g
S 6p0 © 75 5 o
0 ——— —— 7.0 4 0 —— T
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
20 12 20
O —
-~ 15 = %9 15
. = = (o] :
¥ E 3 &
—
£ 10 2 69 3 10
= O e @ o g i *
& Gy ]
w 5 o o G% g 3] ﬁ. z ) ‘ QOCb
fo* “ 7l 5= J® %
c.ga & { )
0+ . . . 0 @3«(53 o 0.0 =]
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 ’
90 10 > 180
'...o'.
3T 8% 08 o* 150
g % s o . ~
60
= 120
2 2 . = 06 E.
| 3 L 2
2 4 o E o g 9
g -
= g 04 =
Z 301 é 'y £ 60
15 | g, 02 o (1 0 30
e 2 00 0
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
10 Salinity
o I e ©
‘= 84 o0
o Q
2 9 ° ©
= o
= [ea]
= 4
g s &
=2 2 ..
Y W
04—

0 5 10 15 20 25 30 35

Fig. 5. Relationship of temperature, pH, dissolved oxygen (DO), suspended particulate matter (SPM), ammonium, nitrite, nitrate, phosphate,
silicate, and chlorophyll a with salinity in the surface water of the Seomjin River Estuary.

A7

N
=

7171 20061 327N 72 ($7)) s A
9oz U AR 2t 13, 675 mmith. 73
712.5 m® sec'Z 71718} 971 Afolol] st 2folE B
2), A7 7 9 5 zlol= A7 sHelA ¢
A e IS vA= 2o ekt

pHE= 71718} 97190 242} 7.97~8.77(31 8.25+0.19), 7.49~8.45
B3t 7.97+0.25)2) MY L (Table 3, 4), 7719 B8] 710 #
5 Zo] Zlrh §71e pHOl T34 WA 2 0~15 W ($7))
O] G FRINA T FellA FEsH| W ghs B3, ¢lito]
Z71elel ule} S7FsRs oS Kotk whd, 747])(3% 20~35)°01
= 23]7] ¢lito] W el % pH ke B IThFig. 5). ¢

[e]
L

"

i

N ol
N
w
x

~ —

o

Fig.
7

qul

1o
N,

ok

=]
RLn

7ol slisrell il A o2 w2 pH 3k Kol B 1Y
ol wat Ax1A 3] pH gk el 3RS Wol W= RE
ZAEL] frEo] A 711710l pHE AEH 57 7=
#holl 2lsh 3 Hrks ohe 2R15e] Hglel 23t <

O % ek}, dlg 7 pHe) Wishs 2 2, 854, 81
AEZFIAES] F3dFel 2sA 2EHH(Chen and Durbin,
1994). 127 shtellA] 71171 Bl 84k s w2 92
ZrollA A vk e, sAlol 454 g w5 A A ek
THFig. 5). webr] A7 shtellA 71719 pH #ke] 84 B

P>
el
jan)

SEO.
o=

o1 Wan
© 712 AR e gk Bl T CO, FES] FHAgt A

o] Sl Ao FAter),



320 MIS S A - WA - o - o]

Table 3. Values of physico-chemical constituents with salinity in the surface water of the Seomjin River Estuary in March 2006

Sampling  Station  Salinity ~ Temp. pH DO SPM Chla NH," NO, NOy PO,/  Si(OH),
data No. °C mgL!' mgL' pgL’! uM
Mar. 2006 Fl1 0.09 5.5 8.77 17.4 3.95 6.58 1.76 1.85 61.7 0.53 24.7
F2 2.82 5.5 8.15 17.4 16.4 8.67 11.1 1.39 56.8 0.75 323
F3 7.05 6.3 7.97 16.0 7.45 6.65 3.33 1.22 39.8 0.46 26.7
SJ1 21.27 7.7 8.35 17.4 5.40 7.92 0.58 0.71 16.8 0.21 4.7
SJ2 21.50 7.8 8.36 16.1 6.80 9.19 0.36 0.74 17.5 0.20 4.0
SJ3 23.06 7.9 8.30 14.5 6.55 7.25 0.04 0.67 14.5 0.20 23
SJ4 24.71 8.1 8.28 13.8 5.40 8.00 0.36 0.58 12.6 0.18 2.7
SJ5 25.97 8.2 8.29 14.6 5.80 6.95 0.59 0.52 10.5 0.16 0.6
SJ6 28.38 8.2 8.22 14.0 7.10 5.08 1.68 0.44 8.2 0.15 1.1
SJ7 29.51 8.3 8.14 12.6 6.05 4.50 2.06 0.39 6.8 0.17 1.9
SJ8 30.60 8.4 8.14 12.7 6.05 4.52 2.14 0.33 5.0 0.14 1.8
SJ9 31.63 8.5 8.13 12.6 6.55 2.90 1.61 0.23 4.1 0.23 0.9
SJ10 32.49 8.7 8.10 12.0 5.00 3.34 0.69 0.13 2.6 0.21 0.5

Table 4. Values of physico-chemical constituents with salinity in the surface water of the Seomjin River Estuary in July 2006

Sampling  Station  Salinity ~ Temp. pH DO SPM Chl a NH," NO, NO; PO,>  Si(OH),
data No. °C mgL' mgL! pug L' uM

Jul. 2006 F1 0.04 23.4 7.69 11.7 4.87 1.43 0.25 0.26 78.9 0.91 167
F2 0.04 21.4 7.93 12.7 2.90 1.26 0.42 0.20 78.4 0.96 160
F3 0.04 21.3 7.49 11.1 2.06 1.24 0.34 0.19 79.6 091 153
SJ1 0.06 21.4 7.73 11.3 1.85 0.81 0.60 0.21 78.9 0.98 164
SJ2 0.05 22.2 7.66 11.1 1.42 0.90 0.56 0.25 78.6 0.95 157
SI3 0.54 22.0 8.45 10.3 2.34 0.85 1.21 0.35 76.3 0.78 164
SJ4 2.14 21.9 7.97 10.2 2.40 0.78 1.73 0.46 76.7 0.83 141
SJ5 3.59 21.8 7.81 10.0 3.03 0.84 2.17 0.66 75.1 0.88 142
SJ6 3.13 22.4 8.13 10.2 2.83 0.68 2.30 0.71 73.3 0.88 139
SJ7 5.59 21.8 8.01 9.8 3.28 1.29 2.59 0.82 74.5 091 139
SJ8 6.83 21.8 7.93 9.9 3.97 1.79 2.89 1.08 71.0 0.87 129
SJ9 8.33 21.9 7.92 9.6 3.16 1.69 2.88 1.14 72.4 0.94 129
SJ10 9.17 22.1 8.12 8.9 3.62 2.19 3.17 1.26 67.9 0.99 122
SJ11 11.38 22.2 8.14 9.4 4.01 2.65 2.95 1.37 67.8 0.94 112
SJ12 11.61 22.4 8.23 5.3 7.00 3.21 3.15 1.46 64.0 0.76 107
SJ13 16.48 22.5 8.28 9.9 7.03 8.89 1.34 1.79 52.7 0.36 78
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