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A7 TN S, B, pH, BENE, PRUAEE, GYUT, B2 a0 Al 0HE W3t IS St 9
3141 2006 3R 7RG 242t 25413 Q1%5REE AN g FHA REEYE setsh] Sl

A QA Al ket sflera 2ARE ANBSICE A7 SFrelA Qe Wk Ayl 2457, $lolke B
fFEF] FFE W Z o= Uepith §E7719UAT @A, oFA, 1Ak T T AF BEE 7170
Agkek. 9714 JYATL) B

RS W19} 2 GAA 21500 0 S 105 Al v % s 3
S5 00 el $ER71AC] A5 oF oM, BER71910] 55 of 4, S840 B9 o v ) o]
EhatE) S o et SET19RTE 57} 3 57100 v 27160

1ol S ARIA) ALBA B A ) el o) AR5, A ool R SERI|
o) BERCR Yoo fEF Malsl Aol g JO% B,

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 }), Nutrient(% %$3), River discharge(’d& =), Tidal
cycle(Z471), Chlorophyll a( 54~ a
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uket G WL SAlek, o)e wet AR ghehA g vkt
Al Lo th(Pakulski et al., 1995; Hedges and Keil, 1999; Park
et al., 2002; Kwon et al., 2001; Chung and Ceon, 2009). 3]
A g 5 REE 9ol 59, A9E 54, 2400 v
& ¢ 5 wistel mat theket E JElE Helth(Lee and
Yang, 1997; Officer, 1979).

e BN TR TR HFBAEL SO thFe 4
AseLAR) e AR AT B P} SR AH H
FTHOR YO R FFEE Yol A ¥ TH(Moon and Dunstan,
1990; Montani et al., 1998). 53], 1t AAeAE 3= 713
727t H ABEYIEC) 44t AnE §EIYATE JE
o) ikl uheh Al g7 FEIE FASH et weba s
BEAE olalishr] fleis FUaTe As B w2 olalishe
Zo] u-9- 5 23}tH(Kaul and Froelich, 1984).

A7 selvket st 7 5 shuE thE skl BlsiA vl
A 2 A9 s 548 BQItkKim and Lee, 2009). 121}
AT 990 AeiA BE7F Bedk xYgo 2 thFEal Jrk(Na
and Son, 2005). 1972d%-E] 1998 37}4] SPIREANF 7} o] F13)
om, 1980 of 4 AR dRe] i HeE QIS A=
o] A sl ]l ®Si7H A AR ks sy gl
w31 Qlok, BEgh el e DA Al L) W s dA e T
o] dFo R ATt A

I Sl 39 o] th(Na and Son,
2005). ol st T 3 QB2 WelE A7 e 2
A W3t S8k e Q= Aotk (Lee ef al., 2008).

!

Y =

AR sl Al W AR Ale7hA] A Wste] o
Sk RS- oALEo] 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.(2006b)y>- 477 sHollA B &2
W sle]] w2 F)42 52 2R WAl dEia Raskglon,
Kwon et al.(2001, 2002a, 2002b, 2004)> GE7AAl] W A=) 5}
sh EAJ3 AEZHIES] F7HAQ AL ol gt A5 5
eplet. 2ev A8 ATES T2 shellA] dofuks dAlEl
7] W3t B/gel tisiA ATt Bsh A= ofe] AT
Aol oJal A%KAS5S B9 AFRE S wiskE 2kl o
(Yang and Kim, 1990; Lee and Yang, 1997; Kim and Kang, 2002),
a9} 22 5 A ] A eA A3 B3-S olalsk] sl
e AE5E5] T8 2951 JIHk(Kim and Kang, 2002).
TS Kim et al. (2006 viid AZ7t dAshs oA Az
A Az 712 vhs]7] flste] A%HASS AAEAY ey
AR sllA AER5S B35 ARt whE sllkEd =) A
HAsle] gt A= AL] Mgk A7golrt.

o] A= XA shellA 718 §710ll A= frEEe] Wl
e B 2212 Wist o AT RY] slA 1178 el

2.1 AKX
A7 AdE el Aepd g 7lE2dY JelE f]lE, 2

o= 9F 303 km, F 9 A2 oF 4,900 km*]TH(KEI, 2005). 1
0

+ A2t F 4 mEET A} oF 2.6 m)e|H, 353 A
=9 HH 752 47 56.1, 9.8 cm s'O|TH(Lee et al., 2006a). 3
27 3 felA 200649 1 7= oF 1,711 mm$iom o
Tt 497} 89 Aolell FEEo] ATheF 1,445 mm)(MCT, 2007).
AR7E 3l 71 QIS FraSAellA AR g A9
T+ 2F 86.16 m® sec’F T 2,103 m’ sec”, F 4 11.04 m® sec)SITh.

2.2 EYZTAL Y AlZEN

ARt whe SRS B s geter] 184 Fig. 19]
87 50141 2006 3€ 13~14417N)# 78 24-25U(F71)ell 25
ARE FRE /3 A 0w AgEAL 9l SA RS AT Bl
FARE ESEEIS 50 em)P AT ZRE 1 m )l
A 2z Afgskolet. ek R AL whE sjehd W) oS
stetslr] SleliA 31718k 710l el 0]l A3HE A Pt
A7NA oks A AEAARE skl 167 BAde st

SV . SE

1S5 . 7€

ngyang—bay 012
r L ]

1
127° 40' 127 50"
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] 2T7E AFeRlchFig. 1).

T, G, pHE FAE71(YSI-6600V2, USA)E @l &
el om, BE e A2 sl 3 g A E W (MMAF,
2005)yS Wit SEA(DOYE YF e oo =R ERY,
FHAEA (SPM)E FEFHoE S431810M, 454 o= 90% of
NEO R % 5 PB4 (Turner Designs, 10-AU-005-CE,
USA)E o]&-ste] S7adrt.

BETT9UAF 2AE Hst AEE A A dAelA GFY
F o]7A| & ofFst & =gjoloto|rr Y HAsle] AP ¢
Hkskal FAA7H] BEEK-20 °C) 3k, ofa- Q1esll=R, of
AN A ofxslghE v, A TtEE e Eh
H, QLA ol AT ERIAL F9IN, THALR A BB ulatelel
W

A=A (Cary 100 UV-Vis, Varian, USA)E

o
o
ofo
ol
i)
@
M
o

[‘

O

Astalet. f deRe el W S ARG
Sa)elr Algshs eAtss o8- al(Fig. 2), 24571 =H

AN Algehe Fnt e 24P RE ol 83kl

3.1 HYEERQI2| A[ZHA 3|

3.1.1 o] g}eka] /gt Alztel] whE Wish

sholl A kg Q1] Al e EatEd AE fE
Z} 24716 QM T2 FES Wi=th(Park ef al., 2001; Liu
et al., 2007; Schmitt et al., 2008). 477} S}l 771322t -
71(712)ell A% A}, 522 A7)0 TSl ASSelA] 7t
7} 7.4~8.8(H 7 8.2+0.5 °C), 8.1~8.8(H ¥ 8.5+0.3 °C) A}
F71elE B3k ATl 42t 20.7~22.3(8 3t 21.5+0.4 °C),
20.1~21.3(83F 20.7+0.3 °C) HLAh(Fig. 3). T2 Al vl&l
BTN FRIE A5 WskE Belom, 53], 7]l 722 A
Y 104 o]Fof FAsH (< 80yl 24 6AHE F7)s)
= A0 ® vt 7ol 35 22 11710l vlsl 5] Wt
Fo] AATHEF 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).

A2 A7)0l BF T AFolA 27 20.54~31.03(F 1 24.56+
2.77), 25.79~31.22(83t 27.55+1.82) Mo, $7)oll= Z
AZol| A 242 0.01~4.40(38 T 2.13+1.26), 15.10~23.32(F T 20.55+
2.35) LAY, 2719} 7Aool 35 GRS 20 oY 2 Aol E 1.
St} Kwon ef al.(2004)°] £J3l141 1999~20001d ]l ZARE -2
T WE P AEE et AjolE Belom, B Ao} £
Abet AdelA] FE AR 71718} §7] Afold] Rk & A
TAZ} fAReE 91 ek 20000 USATE BT A5 At 2
k= 710l oF 3 AEl o, g7]olE oF 15 o) Alol&
HOth(Fig. 3). 97101 258 T3 952 A9le2 7171 vl3|
BT AT Atele] A A A Tzt Ads] A R
CHFig. 3). ZAPIRFERE 5 5 ARl b ¢lite] Wisk= 4
EAlolE o] F7kekal MEAIClE Fhashe Ade Hol A%l
7 shrelA] GEe] Wshs 24579 A3de] Sl Ao U
EPFTH7] : 1=0.753, 971 : r=0.702)(Table 1, 2). Wb 44217+
ol A7kl W G B 24579 GRS vk, A7)
H7], $7) 98 F5 BEE 8 G590 9F&FS e gl
2 e,

pH:= A7 B54=9F AF=ellA] 22} 8.07~8.67(F  8.30+
0.16), 8.03~8.52(3 ¢ 8.21+0.14) B om, $-7]ol= 549
Aol 242 7.62~8.25C3 T 7.96+0.18), 7.20~7.92C31 7.64+
0.23) M tkFig. 3). 3710l pH7} W2 FFdE)e) f90=
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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
Chla 0.712%* -0.089 -0.366 -0.012 0.593* -0.377 -0.579* -0.339 0.303
*: P<0.05, **: P<0.01
710l vlal A o sl vl 2710l 57 5 pH Wshs 317 = H3lon, 355 s AF

ZX5719) 7P 28 59 ARAA (=0.670)F BP0, 7]
ASollA 71 v ko] AEEAlE W 3Thr=0.228)(Table 1, 2).

DO w5+ 71l 2579 ATl 242 10.1~14.8¢3
11.6+1.6) mg L™, 6.5~10.9C8%F 9.0+1.4) mg L' 8o, $7)
N S5t ASFelA 2H2F 7.9~12.1(8 7 9.3+1.3) mg L,
5.6~13.3(3 ¢ 7.1+2.1) mg L' ¥$Ith(Fig. 3). DO 7K.tk

o AiAoR & F%
o

Leofl mlel 171l 2k 2.7 mg L

71l ¢F 2.3 mg L*! 2&&

= 22 101~147%C8 115%), 91~142%(8 3 107%) HLI3A
], A4 F et E3eE 242 107%, 89%3Atk. §-71e] Hla]

& X3 w2 23 9

5
=7 JeRTthFig. 3). 1719k 97]0l B54 F 540 X3}
o
i)

710 SR ESFET} ©oF 10% oV A ekt 71 %

HEEY

=] G Aol 9
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A0 72 HFETtH(Dodds, 2007).

FHAAEAE A7 B 24719 S A
1Ho]7] oSO H(Table 1, 2), 717]0] AZelA] A ERt F-69]
AR F5CF 30 mg LS AlelskaL 2171} 7ol tiAl2 10 mg
L'oJ3l2 ARkAQl shellr] ZAkE F-RiAEd Hlaix] vt
7| YePth(Fig. 3)(Berer and Berner, 1996; Ki and Kim, 1987).

S5l

3.12 R 7|ojored 2 0] A7) upE B3
A oHL o 11719} 1ol A%ST SRR
3} = Fig. 40l UERAIT. 855719497+ /\]ﬂoﬂ o}

e

[
WaE *qu_u_ra WIS EE T STV ILb Tl
e aisol T S R el W

o

HEITH(Table 1, 2). 85719972 5= 11710l vls) $-7]el
48] A Uehsom, A&HS ARE 7 AIVEE et 2
= T FEEA 2 76 vlsl] 97100 enl o) =4
UERTE. 1Ak 276l v]s) 7)ol 255 & w5} oF 49
ol S FES B , TS 9% 43HH =7 L}E}kb:}. A7

=
393} 790 3FA7t Hrdt %%‘:% %‘ﬂ 13.8, 712.5 m’® sec’4.C.
™, 19992004 7H4] $ABZA0A AR 393} 790l sk
Bt e GRS ©F 109483, 54.1~6362 m’ sec’ 9Tk whbA
AR e FElA Sl ®E FaEE SS9 Re
22 71719} 97 Alelell st zlolE Y Ao yhdkwn, 9o
7 FEEe] F7] %ol e A7 s B3t 3T
o] T wE 4714 ByERe] Qs zlo 7 gkt
AT AT Afele] 85TV SR il 2176l
F3] A2 Rhdol 7)ol B35 A Alelel] w= ezt A
UERTE. 9710 Ak, I, 1AHAE] s ATl vlE 3
ZolM 2~38) A= = Jehson, dn gy} opaatd o] g,
AT =2 FEE B o= Ak, Ak, tatde] A
ESE W 32 UrRTE FuEE 208 I, 4Ry
3 ob kel Elﬂ“ = 7715 wsllel st gl A=
HAEZRE AFFE A3 THORE B FEE HolE Zlow

HAE th(Herbert, 1999).

31 SlBH(Carpenter ef al., 1972; Kw
al., 2007; Tas et al., 2009).

E AAC] AL
HElE A EHFig. 4), 7171 380 §EL a v

A~
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o Fow QI SEFVIFYRT 7t =2 Aol = o

on et al., 2001; Gameiro et
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Fig. 4. Temporal variations of tide, ammonium, nitrite, nitrate, phos-
phate, silicate, and chlorophyll a (The dry (L) and rainy (R) season).

ERon, F==0] f19lo] Ao] o] wal FETIYYET s
7h 52 Al7lel YAl et 97191 78l 255 T 954
a®] “EE7F ARt w2 HEEE Kolx] Adgith 317]e A5
a F5= 7100 vlsl 2579 739 5~64f @E AT 75
34} L2 A vEbsTh A7l e 54 a AR 1R
o A7el A= A=) AR s 29 iﬂ?‘r*lﬁ S/t AE
E@dAEe] AAshrlel £ 0] Y4E Jlow dddEn

(Gameiro et al., 2007).

3.2 oljU=IH 2019

32.1 o]@rﬂ;ﬁ SR

AR shrellA e
7 QEZAL w2 FZHAQ) M3 RS 717]9F 979 7}
¥ B4 THFig. 5; Table 3, 4). %3 22 71712 49 oF 6~
HOZ o) nlg) sl5%
22°C AR A zpol7} Akth(Fig. 5). GE W= A7]el
0~35 J=3lom, $7lell= 0~20 Y= 7179} 971 Alolof] 5
3t 2ol & Bolek. 7)ol A 104 dite] 21.27= sli57t A
7 A7 sk 2 1 5 e, $lelle Bl Y

o] A5k A 104 o] 0.06°2.E YEFITH Table 3, 4). &



25ARE AEASE T AR shtelld Al siekRd Wl 2 g9l 319
24 . 9.0 20
i‘...o
< Mar o ® g
U 18 ® Ju 85 ~ 15 o0
= Coco . oo
Z o o8 ° U | o
[ani
g a2 T80 e o, E 10 Pmeg, o
) » ~
g Pesselucis =
S Soo 75 ] .
0 7.0 4 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
20 12 2.0
(o] I's} -
O -—
-~ 15 91 15
3 N Ee
< = o
g g E ¢
£ 10 2 61 3 10
= Q = = [ ]
Z 5 ¢ 80690@ g z A &
N Y 2 < 3 .3. 0.5 * s
L4 ?. B &5 ‘ Q%O
I}
i 0¥ — Qo 0.0 . . =
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
90 10 . 180
§ .o
55 oY% .
T 9% 08 ¥ 150
—_ O‘ E 1) e -
= 60 =1 120
= 2 * :; 0.6 Eq__
o 45 P
= o} 3] a g %
=} 2 04 8
30 4 ] L] = 60
z é w
15 4 OO = 02 @Q%db(b 30
Q:)%b
0 0.0 0
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
10 Salinity
e fo) e ©
= 84 oo
‘ o)
s o ©
2
5
Z 4
g s &
s »
= 2
(] *.o.'
0

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.

R ST R

FEe 27 138,

T717k1 20064 3E @7 7E®7)) S
o= U Ak 27t 13, 675 mm3itt.
712.5 m® sec’'E 71719} §7] Alolol| At xolE B OH (Fig.
2), AT 73 9 70 Aol AR shtellA] el w3t
2 e dEe vAE A ow Akt

pH= 2719} $710ll Z42; 7.97~8.77(F3¢ 8.25+0.19), 7.49~8.45
Bt 7.97£0.25)2) HAN W (Table 3, 4), 771 vlsf] $-71) A
& Zo| Zlrh. §7]el pHe] AL 0~15 HA 7))
O] G FRINA Hp FollA FEsHAl W ghs B3, ool
7t wet F7kelke e Balvk whi, A7) (R 20~35)°]
© 239 o] vk IhelA H2 pH FhE E3lth(Fig. 5). F-

S

71el= allseell Hlsl Adtha o= w2 pH gk Hols 95| 74
g reol whet A7 312 pH gk el GRS wol W b,
e frEo] A2 1710 pHe A=t a7 7= 3 pH
froll o5t FF Bk vhE ads2] Wstel oJgt Y e A
o= W) a5 5 pHE Wshs 72 8, 854k, Tela
AEEl %«1 Fed el oleiA 24 ¥ tk(Chen and Durbin,

1994). 24717} 3ol 717] Zotol] £FA: F s U2 gGE7
kel =70 UrE} wom, SAl] A4 a0 FE A EA ERL

i=]
FA Rk

hFig. 5). Webx] A7 sbtellA 77]el pH #te]
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Table 3. Values of physico-chemical constituents with salinity in the surface water of the Seomjin River Estuary in March 2006

Samphng Station Salinity Temp. pH DO SPM Chl a I\IHJr NO{ NO3> POAS- SI(OH)4
data No. °C mg L' mg L' ug L' uM
Mar. 2006 F1 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
N 21.27 7.7 8.35 17.4 5.40 7.92 0.58 0.71 16.8 0.21 4.7
SI2 21.50 7.8 8.36 16.1 6.80 9.19 0.36 0.74 17.5 0.20 4.0
SI3 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
S5 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 83 8.14 12.6 6.05 4.50 2.06 0.39 6.8 0.17 1.9
SI8 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
Samp]lng Station Sahmty Temp. pH DO SPM Chl a I\IH;r NOZ' NO3' PO43' SI(OH)4
data No. °C mglL' mgL' pgL! uM
Jul. 2006 F1 0.04 234 7.69 11.7 4.87 1.43 0.25 0.26 78.9 091 167
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 0.91 153
STl 0.06 21.4 7.73 11.3 1.85 0.81 0.60 0.21 78.9 0.98 164
SJ2 0.05 222 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
SJs 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 0.91 139
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
SI11 11.38 222 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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