BSPN68480-12596—-3

2021.02.28.
Y2URWMNYO| (Hediste diadroma)2l

N2 YEl N IYEINE 535 29

N WE B8 B
N

Study on the population ecology of Hediste diadroma and its
utility as a bio—indicator of heavy metals in marine sediment
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AMEME TS Qs SAUHNM Hediste diadromas TS 525 & AMEHES $THSIQUCE
Jol SFM SAY EME U S35 S metsty| f8l i ATE FHSAE HE ABAA
ElMEg AMEstol 235 2M2 TSIt EXME2 1om ZHE 22 10cm Z0|7kX| #Esto EA St
Ao, zE Zlolol EXMEo s & 1170 S=ol st BEM 2 5% Ct

2% & Age 2le] EEEZo ois syt AEERe Setdel BN oM AHA
o2 sTJl =} (TEL =2}) otd (zn), T2 (Cu)% A5G o, MY s AMEsTE 0.1,
1, 10, 100, 1000, 10,000 uxg/LZ St0{ 96A|ZF SOt AJUEZS SHoI¥CE A2 500 ml S H|FHo
EMES 300 mlS @20 s (30 psu)E 200 ml 4 FH|SR D, HIF Y AX|HOo| s/HAMME E10 4
UZt ditotn] AIUES FHSIQUCE AE2 2 sTHZ 3dts - SIQIct
3. dTINLRIH 44 HIl U BE DY 7

1) AN A7 a7 ed )

7b. 28 2 HAE AT

SUAHAM MESH Hediste Boll the HEfsty, RSN oz & SHS s 21, SS4H
of MAlSl= B2 Hediste diadroma &€ &elsiict (28 1; 28 2)

deEstzie 8™ A2 BollM 242 "W 20.7, 20.5 psuR 2 AfO|E HO|X| &ygct AEE HFk
A2 MEHEH Fop7|el e"ol JHE L1, 108 OlF 25 psu O|A2Z = UEGCE (O3 3). 2%
ZH2 HE AdME Zef 2ol H3H 80% OlM0[AL, MA BolM= Zef ol Bd 70%0[42
Z LIEGCH HA AdlM= 102 22 30| 58% =2 St IO 2| ZAMAZ|ol= 25 70%0[AH0|

Act HH BolAME= 1022t 1120l =Zaf 20| 50% Helz dfxoz IAct (I 3).

J2 1. Hedistse diadroma 8A|2| 2

SAAHo| MASHE HEXMMSEL ZEZME AEE 20, 8 AdAM= & 2282 HEXAMS
of &8s, 0 & ct=2 /It 95 AMsE 78, &dUF 630 EdsI, ¥H BoAM= CtERF
E, dxs= 78, ULF 430| E3sict A At BolA E6SH Cl2/Fel ExM2 RASIFS

L, ™ AolM= Simplisetia erytraeensis7t 7V & stR 1, M™ BolM= Heteromastus filiformisZf

AT -?-:.*3}9"1& O 2ol & HEAME= Hediste diadroma, Prionospio japonicusS0l & &5}
Ct. H. filiformise & AEAM 25 3o MALUZI} JHE = LIENGD, S erviracensis2t H.
diadroma= 5 HHEOM 2% 8~10"€0 MAYL T} =H LIECH (28 4).



Mitochondrial cytochrome ¢ oxidase subunit | gene(COl)
COlI-F : 5'-ggtcaacaaatcataaagatattgg-3'
COI-R : 5'-taaacttcagggtgaccaaaaaatca-3'

Hediste diadroma mitochondrial CCl gene for cytochrome oxidase subunit |, partial cds, haplotype: Hd04 Hediste diadroma mitochondrial COI gene for cytochrome oxidase subunit |, partial cds, haplotype: Hd36
sequence ID: AB996695.1 Length: 658 Number of Matches: 1 Sequence ID; ABI96727 1 Length: 658 Number of Matches: 1

Range 1: 14 to 639
Range 1: 33 to 51
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S‘]; o i sl et 3 &%&M&&M&L{&LMA&%&H&W&&A&H&M{{Léélélé&&{&m %
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o o IOV e TR TGOS e
Shict 1E)l&H’Ml&E‘H’HHL&Hééé&&?&“ﬁ““%HH%&L&IHHLM\L“N 263 Query 181 mggggiiiiﬁi1iEEEHHEniﬂiungnmriiiuﬂiiﬂiﬂﬁiﬁ
gyttt ottt s o 21 ST o
o = A = e 0 B
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el G, oy TR e a
;m:t 8 BTEC{ﬁ&ﬁﬂilﬁﬁtiiiﬁﬁgtiTTAiEéﬁEjééuﬁééfﬁiﬁiiﬁﬁﬁﬁ gjs E:Jet; j;} AT TAT ThACA TG AR TCCAMGEGCTACGTCT TRAACOAGTCCCATTATTTATTTEAT ::E
e T e = Shict 43 ottt i | ke
Query 541 GTATTAGCTGEGRCRAT TACTATACTTCTCACTRACCGAMTTTARACACRGCATTCTTT 600 Ouers 481 COGTAATAATTACABCTATTTTATTACTCCTTAGTTTACCARTATTARCTRGHRLRATTA - B40
et 1t e Shiet 513 &&&HMME,léH,LHMMH&MMM&éHIH&H&&&& LL w2
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a7 2. Hediste diadroma2l COlI PCR 2 A& A 24

35 51 Salinity Sand (%)
100.0 -
Al 900 -
55 80.0 -
70.0 -
» 20 A A gfg_o -
-3 15 £ 500 -
40.0 -
10 4 30.0 -
200 -
51 10.0 -
G 00 L R
Mar, Apr. May Jun. Jul. Aug. Sep. Oct géaifg Apr. May chan. Jul. Adg. Sep 104

2018
oSt A mSt.B Ost. A mst. B

a2 3. HE ASBolA SHE AR U HEE U 2 el Y HE A

800 st. A 1100 st. B
700 1000
600
.. S00 400
E E
= 400 = 300
£ =
0 200
200
ol Y I [
. 5 E s nnnl
Mar., 2018 —\pr \[1y Jun. Jul. Aug. Sep Oct. Mar.. 2018  Apr. May Jun. Jul. p. Oct,
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S| &35t ch (L=27.603W-3500.8, L=AZZo|, W=3tmj ojc| = chf:
um) . B AANM H. diadroma® I AMUETE JHE =xE A7|= 80D, 3ol MALET}L JHE
UCt. 3Holl= 3HM otc| = LHH| 1.0 mm O|ste] JHA H[Fo| =U*D, 421 58o= = LHH| 1.5 mm
ielel Jix d|Eo| =AH LEGCEH 58 o|F ZF {d]| 1.5 nm o|&ke| JHX| H|F0| B7t5tCt 68 FE
Z 4] 2.0 nm o|&te| JHAIF BE=AD, 9ENX| A FIE Bitste HES ER2LE, 108 olF
2.0 mm o|&e| JHH = Heol E&SHA| LUCt (A 5). 7THEH F 0.3 me xF o] =l
7ERE] Q'K ZE 4d| 0.4 nm LHele| JHA H|F0| Z7tstRCt. olz{st x[Fel U= gl JHE =
A LEFGEE, HE AdA E8 S A diadromeel ZO| % HH|= 8 2.6 mm ¥, O|E 2Hit st X E
Zo|7}F 2F 68mm O|&t0| == W22 LIEHGCE.

A BOIlAl H. diadroma®l MAMYEIL JHE SUE AIZ7|= 10&0(2, 3AFE 8FZIX| 500 ZHA|
/m? U2 HAE 7+ = x}o|E HO|X| &yct 32€ol= = u| 1.0 mm 0|52 ZHA| H|Z0| =1, 4
2t 6E VX = = HH| 0.4~1.5 mm LH2l2| JHA H[Z0| =2 LiEHGCH 58 Z=AL Ol Z L4H] 1.5 mm
ol&te| 7HA| H|Zo0| Z7tstUct. 8& T 9&ol = 4d| 0.3 mmel X|F o] =el=dn, 7€HEE 108

3

olr

k!

A= = 4] 0.4 mm Liele] JHA H[F0| =A LIEHGCH Z 44| 0.5 nm Ol5te] X|Fel YEE 7Y

HE 100 HA/m® ol 2 =k 9”ofl 290 JHA /mPE JHR = LiEFGCH (28 6). = L{dH| 2.0 mm

Ol&e| 7= 3 FE FFo| ZE=JLD, 8o 7t& =2 H|FSS 210, 107X = | t

OE*EL ™ BollM &3St 4. diadroma2l ZTH Z HdH|= 88l 2.9 nm ¥, o|E &M St X & Zo|J}
oF 77mm Ol &to| == Ho=Z LIEHGCE

s0 100 100
St. A Apr. May
4 ‘ Mar., 2018 80 30
" 30 w 60 &
£ ‘ £ E
=20 ‘ = a0 5 u
0 20 20
0l . R S e ST o4 SEEIEENE
0002 0.4 06 0.8 1012 1.4 1.6 1.8 2.0 22 24 26 28 3.0 0.0 02 0.4 0.6 08 1.0 1.2 14 1.6 1.8 2.0 22 2.4 26 28 30 0.0 0.2 0.4 0.6 08 1.0 1.2 1.4 16 1.8 2.0 22 2.4 2.6 2.8 3.0
100 - 400 - 400 -
Jun. Jul. Aug.
8 300 300
o 60 N_ &
3 = 200 S 200 -
= E ]
& 44 E
100 - 100 |
20
0 0 L e e e e
0.0 02 0.4 0.6 0.8 1.0 1.2 L4 L6 18 2.0 2.2 2.4 2.6 2.8 3.0 0.0 02 04 0.6 0.8 1.0 12 14 1.6 1.§ 2.0 2.2 2.4 26 2.8 30 0.0 02 0.4 0.6 0.8 1.0 12 1.4 1.6 L8 2.0 2.2 24 2.6 2.8 3.0
200 250
Sep. Oct.
200 -
150 |
- ., 150 1
S 100 2
E ]
E & o0 -
s0
s0
00 02 0.4 0.6 08 1.0 1.2 1.4 16 18 2.0 22 2.4 2.6 2.8 3.0 0.0 02 0.4 0.6 0.8 1.0 1.2 14 1.6 1.§ 2.0 2.2 2.4 26 28 30
WS3(mm) WS3(mm)

a8 5. FE AolAM 2018 3EFE 10X &£88t Hediste diadroma®l 3HM ojc| % LHH|of

e 22 24

2019 1226 107X 2L HoA MAISHE H diadromael MAZEZE= 172-1,568 WA /m 2,
AZL WAMAYEE 541 A /m 2 LIEMRCH (O8 7). MAZE= 1-7E7X] d3 275 A /m 2

=
— -1 = —
HEol i eLt, ggol =435 &7tet ol=, 10=€dll 7h& =2 LiEtn, MEF2 2.2-92.4 g/m2| H
2, A7t BOMEEE 31.1 g/m22 LIENGon], 580 23| SII5iCtrt 8ol dAHeo=z Z



StD, o|Fofl CiA| B7tst0od 10”0l 7HE =2 LiEtGch Sekbdol| MASk= A diadromasl FW |
Z UEEEE MEHEM, 201949 6ol MEF 0.3-0.4 nme| XE 7to| A== of 9N
gholgr = AACH (OB 8). 2019 HntE HIFHSZ 4. diadromaoll THeh HZE2AZ 1}
H. diadroma HA T2 2702 A2 FEE=JA2H, (IEFH ME JidE AF2=Z sl oiEnt 7t
Aol 2702] A Fo| ER3t AACt (22 9). Cohort 12| A 2019 12 2E 3ENX| HZE 0.8 nm2
RXISIED, 4" olF w2 MZESto] 720l 2.3 nmbX| MASHE W2 & LIEFD, Cohort 2& 20194
ol 7t =lof 10€7HX] ®MZF 1.1 mm7bx| M ESHACE

100 100 100
St.B Apr. May
Mar.,2018 80 80
~ 60 ~ 60
£ £
=4 Ea
20 20
0 0
0.0 02 0.4 0.6 0.8 1.0 12 14 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 0.0 02 0.4 0.6 0.8 1.0 12 1.4 1.6 1.8 2.0 2.2 2.4 2.6 28 30 0.0 02 0.4 0.6 0.8 1.0 12 1.4 1.6 1§ 2.0 2.2 2.4 2.6 28 30
60 150 100
Jun. Jul. Aug.
- 120 80
4 L % L 6
H]
60 40
15
30 20
. 0 0
0.0 02 0.4 0.6 0.8 10 12 14 16 18 2.0 22 24 26 28 30 0.0 02 0.4 0.6 0.8 1.0 12 1.4 1.6 L8 2.0 2.2 2.4 2.6 23 3.0 0.0 02 04 06 0.8 10 12 14 L6 18 2.0 22 2.4 2.6 2.8 3.0
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Distribution Patterns of Macrobenthos during
Recent Summer Seasons at the Bongam Sand Tidal Flat
of Masan Bay, Korea

Jin-Young Seo, Jeong-Hyun Kim and Jin-Woo Choi*

Risk Assessment Research Center, £IOS5T, Gaoje 33201, Republic af Korea

Abstroct - In this study, a series of survey were conducted to ldentify the distribution patterns
of macrobenthos at the Bongam sand tidal flat in Masan Bay. We collected macrobenthos at ¢
sampling sites twice in June and September of every year from 1011 to 2017 uzlng a box core
sampler {collecting area, 0.018 m2|, There was 5 total of 50 spectes with a community density
of 6,388 indm * and a blomass of 3138 g wet m * during the study period. Polrchaetes had the
highest number of spedes and denslty among the macrofauna, but the molluzks had the lorgest
blomiaszs, The number of spectes ranged from 10 to 28 during stndy period but increaszed to over 20
species in 2014, The density which ranged from 1,508 indm™” to 12,008 md.m™ rapidly increassd
in 101&. The dominnnt specles were all polychaetes such as Heteremarmis filiformas, Priomormic
Japonicus, Hediste digdroma, and Neanthes succinea. The mean diversity index ranged from 1.2 to
1.2, richness index from 1.2 to 24, and evenness index from 0.8 to 0.9. From the duster analysis
results, there was a spatial difference in the simflority of faunsl composition of macrobenthos and
this pattern was maintained throughout the study period, that is, the temporal shmilarities were
higher than the spatial simdlarities, There was a change in community composition from June 2014
to June 101F in most of the zampling sites. During this time, the dominant specles nlso changed
from H. filiformis and N. ruccinea to H. filiformis and H. disdroma. The denslty of opportuniztic
spectes such as Capifella capitata and Pelpdora Gent decreazsed compared to the early Z000s while
the population of H. disdroma increased firom 2018, There was litfle ecologleal information on H,
diadroma such az when and where this species occurred.

Eeywords : macrobenthos, distribution patterns, tidasl fiat, Bongam, Mazan Bay
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Ni

[ @p Co Mn Cu Zn. il

| g/kg mg/kg mg/kg mg/kg mg/kg || mg/kg
BA st.1 O~lcm 21.31 8.15 10.28 335.0 _=29.51 189.0
BA st.1 1~2cm - 18.15 6.95 8.43 236.7  21.49 166.4
BA st.1 2~3cm 17.74 7.04 7.93 195.0 21.24 172.4
BA st.1 3~4cm 17.17 6.62 8.44 175.7 19.74 157.7
BA st.1 4~5cm 19.62 7.19 8.40 182.2 20.40 167.3
BA st.1 5~6cm 19.11 7.24 8.74 181.8 19.86 168.1
BA st.1 6~7cm 20.58 7.03 8.90 195.4 22.42 164.2
BA st.1 7~8cm 18.17 6.99 8.90 191.8 19.90 163.5
BA st.1 8~9cm 17.99 7.17 8.01 178.5 19.81 163.0
BA st.1 9~10cm 14.10 6.20 7.25 161.0 15.88 136.9
BA st.1 10~1lcm 12.52 5.88 6.99 150.9 14.54 122.3
BA st.2 O~lcm 18.80 6.50 7.65 287.9 18.62 142.9
BA st.2 1~2cm 14.11 6.10 6.08 272.5 15.47 116.8
BA st.2 2~3cm 16.98 6.57 7.22 277.5 17.21 134.9
BA st.2 3~4cm 10.87 5.30 4.96 194.9 12.70 103.8
BA st.2 4~5cm 10.04 4.80 4.69 181.2 11.50 95.0
BA st.2 5~6cm 12.59 5.48 5.22 184.6 13.14 106.3
BA st.2 6~7cm 16.92 6.05 5.99 203.9 14.35 120.2
BA st.2 7~8cm 18.21 6.46 7.32 270.4 18.30 135.8
BA st.2 8~9cm 18.87 6.54 6.96 259.7 16.99 137.7
BA st.2 9~10cm 18.18 5.86 7.33 230.3 16.02 126.6
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\ i Cr Co Ni Mn | Cu zn
| ! mg/kg  mg/kg  me/ke || mg/kg  mg/kg meglke |
| BA st.2 10~1lem 20.46 6.92 9.16 | IMgeo.gll 1] 17.01 1} 146.6

BA st.3 O~lcm 33.48 10.11 14.67 w“‘j;; ‘382 o“ 40.53 272.9

BA st.3 1~2cm 27.34 9.6l 12.54 3356  37.96 2414

BA st.3 2~3cm 28,08 il " 9.37 12.00 345.9 32.68 238,61 |

BA st.3 3~4cm 27 21 9.4l 12.43 323.3 31.81 23680 ||

BA st.3 4~5cm 2251 893 9.73 279.1 | 27.67 2160

BA st.3 5-6cm 24.34 8.79 10.86 ‘273 4”‘ 29.57 2263

BA st.3 6~7cm 22.46 8.93 1050 || 286 ‘41 28.72 222.9

BA st.3 7~8cm 25.16 allis 129 i 2%5.3 27.73 224.3

BA st.3 8~9cm 25.54 19153 L 74 2844 30.77 234.2

BA st.3 9~10cm i 27:‘06 éfj:‘qs A 1212 2825 32.17 230.8 1"

BA st.3 10~1lcm | 23.88 9.04 " 11.60 279.4 28.29 lNgs, 1)

BA st.8 O~lcm 43.29 11.32 19.47 423.3 49.15 296.0

BA st.8 l~2cm 25.12 8.93 12.03 306.1 30.40 209.7

BA st.8 2~3cm 24.06 8.64 11.87 265.1 27.38 202.8

BA st.8 3~4cm 22.71 8.44 10.88 294.1 25.28 188.7

BA st.8 4~5cm 44.31 7.72 22.38 258.8 21.69 168.5

BA st.8 5~6cm 26.01 7.87 10.02 262.6 21.98 171.0

BA st.8 6~7cm 22.01 8.09 10.21 266.4 24.66 185.2

BA st.8 7~8cm 29.71 8.53 11.47 294.4 26.64 198.9

BA st.8 8~9cm 23.18 8.76 11.59 289.8 26.61 189.7

BA st.8 9~10cm 24.92 8.70 11.88 294.9 28.47 200.8

BA st.8 10~llcm 25.17 9.00 12.36 285.9 28.82 199.1

BA st.10 O~Icm 41.07 11.41 19.36 392.1 50.73 283.9

BA st.10 1~2cm 33.56 10.03 16.20 317.9 40.79 244.0

BA st.10 2~3cm 29.62 9.59 13.98 2943  37.17 207.5

BA st.10 3~4cm 20.08 6.89 9.47 213.1 26.76 146.4

BA st.10 4~5cm 22.31 8.26 11.56 261.8 27.79 179.6

BA st.10 5~6cm 20.00 7.48 10.42 231.8 24.46 157.7

BA st.10 6~7cm 21.11 7.69 10.47 258.5 24.78 167.4

BA st.10 7~8cm 22.96 8.36 11.51 268.4 28.10 185.4

BA st.10 8~9cm 23.02 7.93 11.34 261.9 24.48 171.8

BA st.10 9~10cm 20.33 7.90 10.99 276.4 22.96 164.8

BA st.10 10~llem  16.54 6.71 10.13 221.9 19.69 134.6
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As Se Cd Sb | b U He
| | mg/kg  mg/kg mg/kg || mg/kg mg/kg mg/kg |||
BA st.1 O~lcm 3.23 0.00 0.40 T "GPz (1'5308 0.03
BA st.1 1~2cm 250 000  0.30 034 2465 0.02
BA st.1 2~3cm 2.46 ""0,00 ) 0.40 043 2252 0.02
BA st.1 3~dcm 274 000 | 036 0.34 20.67 0021
BA st.l 4~5cm 2.93 ~ 000 039 0.37 22.70 “j‘ju il
BA st.1 5~6cm | 1ﬁ17 | 0.00 0.34 033 2211 0.06
BA st1 6~7cm | | 3.34 0.00 0.36 0:300, 1 23: 12 0.02
BA st.1 7+8cm 3.13 0.00 0.3 “\o 34 23.25 0.02
| BA st.1 8~8cm 3.14 000, 036 \JW‘ 0.38 23,12 0.02
J1 BA st.1 9~10cm Zpb 0.00 0.26 M\ 0.30 19.15 0.02
BA st.1 10-Llemy, 2000 0.00 1028, 1" 0.31 15.90 0.02
BA st.2 O~lcm il 2;‘-‘9‘;1‘”;‘\\\\\1 0.00, 10.14 0.30 2189 002
BA st.2 1~2cm | 0.00 0.12 0.25 17.50 001
BA st.2 2~3cm 31—  0.00 0.20 0.26 19.40 0.01
BA st.2 3~4cm 2.11 0.00 0.10 0.20 13.98 0.01
BA st.2 4~5cm 2.43 0.00 0.09 0.17 13.15 0.01
BA st.2 5~6cm 3.41 0.00 0.06—_0.24 15.47 0.01
BA st.2 6~7cm 2.38 0.00 0.16 0.30 17.76 0.02
BA st.2 7~8cm 3.88 0.00 0.25 0.43 21.29 0.01
BA st.2 8~9cm 4.07 0.00 0.28 0.45 20.10 0.02
BA st.2 9~10cm 3.88 0.00 0.27 0.45 18.31 0.02
BA st.2 10~llcm 4.04 0.00 0.50 0.49 21.17 0.02
BA st.3 O~lcm 6.94 0.00 0.53 0.67 39.60 0.05
BA st.3 1~2cm 5.49 0.00 0.52 0.56 34.87 0.04
BA st.3 2~3cm 6.65 0.00 0.51 0.51 32.57 0.04
BA st.3 3~dcm 7.45 0.00 0.53 0.56 32.79 0.03
BA st.3 4~5cm 6.46 0.00 0.46 0.50 28.54 0.03
BA st.3 5~6cm 5.06 0.00 0.50 0.50 31.36 0.04
BA st.3 6~7cm 5.61 0.00 0.49 0.52 29.55 0.03
BA st.3 7~8cm 4.94 0.00 0.43 0.50 30.10 0.03
BA st.3 8~9cm 5.40 0.00 0.46 0.56 31.66 0.03
BA st.3 9~10cm 5.99 0.00 0.51 0.51 31.51 0.03
BA st.3 10~1lcm 5.23 0.00 0.49 0.57 29.19 0.03
BA st.8 O~lcm 8.46 0.00 0.56 0.73 44.23 0.05
BA st.8 1~2cm 6.34 0.00 0.37 0.52 29.28 0.03

BA st.8 2~3cm 5.99 0.00 0.37 0.52 27.62 0.03
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i As Se cd Sb Pb ] Hg H
| mg/kg mg/kg  mg/kg  mg/kg  mg/kg  mg/ks
BA st.8 3~4cm 7.24 0.00 037  Mio.sg "l 2636 I 0.0
BA st.8 4~5cm 626 000 | 030 | 08 2321 0.02 |
BA st.8 5~6cm | 6.35 000 | 040 053 27.49 0.03 |
BA st.8 6~7cm ;"i‘?‘ 7139 | 000 Tl 0.34 0.50 26.68 ‘Q 02 ‘T i
BA st. 8‘7 gem || 7.36 | 0.00 0.41 0.57 26.90 002‘1 i
BA st 8~9cm|  6.33 0.00 0.38 P 126.48 dloz 1
BA st.8 9~10cm 6.47 0.00 oAy, o, 60 2810 0.02
BA st.8 10~1lcm 5.31 o0y, Owa i o8 20loh 0.03
BA st.10 O~lcm 8,16 0.00 ol 0.90 43.05 0.06
BA st10 1~2em | '8.43 0.00 ol pgg 37.15 0.04,, il
BA st;10 286m | ;jifeff‘ee I o.00 Ml o.41 0.69 31.70 003 |
BA st.10 3~4cm 3.46 0.00 0.23 0.55 21.30 0.03
BA st.10 4~5cm 497 0.00 0.34 0.64 26.52 0.02
BA st.10 5~6cm 5.98 0.00 0.32 0.65  23.05 0.05
BA st.10 6~7cm 5.02 0.00 0.33 070 24.16 0.02
BA st.10 7~8cm 5.48 0.00 0.39 0.73 26.12 0.02
BA st.10 8~9cm 5.10 0.00 0.32 0.83 34.00 0.02
BA st.10 9~10cm 5.01 0.00 0.36 0.66 23.83 0.02
BA st.10 10~1lcm  4.47 0.00 0.36 0.56 19.44 0.01
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