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SUMMARY

| . Title

Eco-mapping and characterization of soft—hard bottom

area in the middle shore of the East Sea

Il . Necessaries and Objectives of the Study

1. Necessities the study

- Coastal area is where atmosphere and land have direct contacts, and as
such processes of each environmental sphere are intricately interrelated.
Therefore, to understand coastal environment properly, technology that is
needed to grasp interaction (mass exchange process, mass balance, etc.)
between each environmental sphere is essential.

- Currently, technologies that are used to understand and evaluate complex
environmental characteristics and of coast area are being developed.
However, as these characteristics and influential factors are different
from each other by region, the technology that is required to grasp
influential factors regarding interaction between environmental spheres
which affect coastal environment quantitatively taking these conditions
into consideration is still lacking.

- Accordingly, for understanding of complex processes of coastal
environment and grasping of quantitative influential factors, acquisition of
long term time-series data is a prerequisite utilizing coastal access of the
East Sea Research Institute and using state—of-the-art investigation
equipment and analysis methods, and based on those data, research on
diverse access methods is necessary that would enable multi-faceted
interpretations.

— Furthermore, to respond to the environment on an on-gong basis, to

_VI_



understand characteristics of changing coastal ecosystem, and to
comprehend processes for natural and man—-made factors that are used to
adjust its fluctuation, construction of a permanent monitoring system that
would enable long—term observation of coastal environment transition

areas and ecosystem response experiments 1S necessary.

2. Objectives of the study

- Grasping mass movement and processes of atmosphere and ocean

- Grasping mass movement and process caused by internal processes of
ocean around a river estuary

- Grasping mass movement and process on land and under sea

- Grasping habitat characteristics around river estuaries of East Sea coast
and ecosystem characteristics

- Investigating biota (benthic organisms/ interstial organisms/ medulary
layer organisms) characteristics by habitat

- Conducting research on environment characteristics of East Sea coast

- Establishing an integrated eco-mapping technology of East Sea coast

lll. Contents and scopes of the study

1. Research period

January 1, 2013 - December 31, 2015

2. Contents and scopes of the study

A. Grasping Mass Movement and Process between

Atmosphere and Ocean

- Grasping major chemical components in time-series aerosol and cipitation

- Grasping bacterial communities characteristics of the atmosphere around

- VII -



river estuary coastal area

- Measuring and investigating surface layer carbon species

B. Grasping Mass Movement and Process Caused by

Internal Processes of River Estuary Ocean

- Investigating spatial distribution of low salinity water
- Grasping background concentration of major components for river estuary
coastal area sea water

- Analyzing characteristics data of river and river estuary sea water

C. Grasping Mass Movement and Process between Land and
Ocean

- Investigating short-term water temperature fluctuation characteristics and
long-term water temperature change
- Collecting basic data on river in-flow and grasping background

concentration of major components of river water

D. Grasping Habitat Environment of River In—-flow Coastal

Area and Fluctuation Pattern of Ecological Characteristics

- Grasping habitat characteristics and ecological characteristics for river in—flow

area of East Sea coast

E. Grasping Biota (Macrofauna/Meiofauna/Medulary layer
organisms) Characteristics by Habitat
- Investigating variability of large benthic organism species by sandy
underwater base rock habitat environment type
- Grasping variability of interstial organism communities based on sandy
sediment change of the beach and subtidal zone
- Grasping variability of large benthic organism larvae inhabiting near

sandy underwater base rock

F. Conducting Research on Habitat Environment

- VIII -



Characteristics of East Sea Coastal Ecosystem

- Investing basic environment (geological, physical, and chemical) of habitat
surroundings

- Grasping spatial distribution of sediment characteristics (organic content,
heavy metal content, average particle size) and time-series change

- Constructing investigation data DB

IV. Result

A. Grasping Mass Movement and Process between

Atmosphere and Ocean

- Grasping characteristics of the mass coming from high resolution
time-series atmosphere using wet and dry atmospheric dust collection
equipment

- Measuring surface layer carbon species of coastal area for grasping
atmospheric carbon uptake

- Analyzing clustering characteristics of atmospheric bacteria for grasping
bacteria species that exist in the mass coming from atmosphere utilizing

pyrosequencing and RDP classifier

B. Grasping Mass Movement and Process Caused by

Internal Processes of Ocean near River In—-flow

- Measuring background content of dissolved compounds in Wangpicheon

downstream and river estuary area

C. Grasping Mass Movement and Process between Land and
Ocean

- Setting up a long-term monitoring base at Wangpicheon in—-flow and the
sandy tidal area taking the salinity gradient into consideration through
investigation of a physical environment site

- Analyzing sediment characteristics through collection of in-flowing river

_IX_



D.

E.

F.

sediment and marine and beach surface layer sediment

Grasping Fluctuation Pattern of Habitat Environment and
Ecological Characteristics near River In-flow

Conducting a precise seabed terrain investigation using multi-beam echo
sounder

Conducting a sample collection and particle size/organic matter analysis
using surface layer sediment clay collector

Grasping spatial distribution of sediment characteristics (organic content,
heavy metal content, average particle size) and time-series change
Grasping 4-season vertical/horizontal distribution of physical and chemical
characteristics (water temperature, salinity, pH, dissolved oxygen,

nutrient salt, carbon species)

Grasping Biota (Macrofauna/Meiofauna/Medulary layer
organisms) Characteristics by Habitat

Conducting a 4-season bio species investigation after establishing benthic
organism bases by habitat environment type

Securing and producing ecological pictures and samples of inhabiting
benthic organisms

Analyzing diversity of major seaweeds and their components by sandy
underwater base rock by habitat/environment type

Grasping distribution and characteristics of interstial organisms

Conducting Research on Habitat Environment

Characteristics of East Sea Coast

Preparing an image synthesis map of underwater basic rock habitat
Monitoring basic environment of habitat surroundings

Constructing a habitat environment/biological data DB

Preparing multi-faceted environment/biological subject map

Applying and establishing an integrated eco—mapping technology taking
simultaneous sandy and underwater base rock, the two representative

habits of the East Sea coast, into consideration



V. Application plans of the results of the study

- Can be utilized for understanding the process of mass circulation and
accumulation in the East Sea coast through calculation of mass process,
grasping the effects of these circulation instruments based on
environmental change, and conducting a quantitative evaluation of organic
matters, carbon dioxide, and pollutants.

- Can be utilized for construction of management information for
sustainable coastal development by finding out in—flowing process of
coastal pollutants through a research of mass behavior along the East
Sea coast and for developing a reduction and removal policy of pollution
sources.

- Can be utilized for comparison and evaluation of changes in marine
environment by securing marine environment observation data of coastal
areas continuously.

- Can provide data on marine environment that is used for integrated and
efficient management of the nation’s coastal area by local
self-governments of the East Sea coast.

- Can be used for developing new technologies that can be applied to the
research field on indicator organism search which responds to
environmental changes.

- Media data on long-term ecosystem monitoring can be utilized for
promotion of marine ecological value of local societies, education data for
marine science, and PR and guidance material for ecological tourism of
localities which can be used by marine leisure tourists.

- Can be used to present ecological and environmental data for East
Sea-based marine industry (including fish farming and environmental
technology) that has a great industrial potential through preparation of
the East Sea coast eco-mapping.

- The resulting eco-map can be utilized with great benefit by educational
institutions of localities (for elementary, intermediate, and high education)

along the East Sea coast for education of marine science.
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3. sk tr] d¥Ed T vAd= 24}

e =2 EAsts MAE AEe AeAFVIPVCAE, AT H1H
0.25m’(0.5mx0.5m), Z°] 40cm, Total; wet + dry deposition]Z & E 3 7]A] &
50mlE membrane filter (pore size 0.2um, ®25mm)= o] ¥}3}o] Har= 30040
molyo] 34atelar, UdatAE WHoRE Sraedtl nAE A BE 2AA] Y
2 ovpehdedel] wel € 9 e HI e RS AFH S AL, Tryptic Soy
Agars 1/2& 3|43k v Aol A ul g

7] A&l EA = vAE2 16S rRNA F 42 ARE o] &3t HA519 2
H 27F(5'-AGAGTTTGATCMTGGCTCAG-3")¢} 1492R(5'-TACGGYTACCT
TGTTACGACTT-3') Z&tolr] AES VA= T 4 o & }Oﬂ th. 16S rRN
A FAA FEUES2 filtrate 5ulE primer 20 pmole¥ £33 & AccuPower®
Taq PCR PreMix (Bioneer Inc. Korea)E AF-&3lo] PCR ¥Whg-olol HF Ry =
2002 0], 94T ol A 5zt wlg WAAAIZL $ 94T A 1, 55TelA 14,
72Tl A 289 2Ho=Z 403 WS (PTC-200, M]J Research, USA)A| Z . PCR
T EAE 2 15% agarose geloll #7]- 53] STHAAFHE 13t & Dyne PCR
Purification Kit (DYNE BIO, Korea)< AF&3to] T35S AA|st . BigD

]

mlo

ye Terminator Cycle Sequencing Kit (Applied Biosystems, USA)E
H7IME 2RSS AR e, AVIMYE WA ES g A
377 DNA Sequencer (Applied Biosystems, USA)Z 97| <9S AA3}
7194 delH = BLAST #HAMS o] &ato] thefAlel A= $5 stk

Al 5ol SRt vAAEY FHE5EAHS £ 3-1-19] YEH barcode primer
£ o]&39gtt. PCR wWHg2 filtrate 5ulE primer 16 pmoled} =% F,
AccuPower®Taq PCR PreMix (Bioneer Inc. Korea)& A3l o™, PCR WhHs-
Ho] HF FIE 0= 2SI HATAA 1083 12l FAZAIA, 94Tl A
30%, B3TAAA 30x, 72TCelA 19 =Ho=z 3038 w¥-&(PTC-200, M]J
Research, USA)AlA STZE0HgS 343}

PCR #Z42% Dyne Gel Extrction Kit (DYNE BIO, Korea)g o]-&3a] A=
st o, wdrzte DNA library A1 2% emulsion PCRS #83 & 454
platformS ©] &3t pyrosequencingS 33} th. Pyrosequencing Hk-S-o] &

= BE W$L& 454 Life Science (Branford, USA)2] W] upg} =833 2
GS FLX Titanium system (454 Life Science)& ©]&3dle] 7| ES AA
s

PyrosequencingS %3] €& 7|4 d dHolEH = GS FLX AZEY oS o] &
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&) 4 adaptor key¢l MID (multiple identifier sequence)Z <QIAIA|A Z} A8 &
AL E ERada, 249 9714 Do A MIDSH PCR primerel] 333k ¢
715 AASA

3% 3-1-1. "@telglo} 16S rRNA F32 99 53%& 93 barcode primer

Primer name Sequence (5'—3")

MIDO1/Uni 16S-27F | CCATCTCATCCCTGOGTGTCTCCGACTCAGACGAGTGCGTAGAGTTTGATCMTGGCTCAG
MID02/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGACGCTCGACAAGAGTTTGATCMTGGCTCAG
MID03/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGAGACGCACTCAGAGTTTGATCMTGGCTCAG
MID04/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGAGCACTGTAGAGAGTTTGATCMTGGCTCAG
MID05/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGATCAGACACGAGAGTTTGATCMTGGCTCAG
MID06/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGATATCGCGAGAGAGTTTGATCMTGGCTCAG
MID07/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGCGTGTCTCTAAGAGTTTGATCMTGGCTCAG
MID08/Uni 16S-27F | CCATCTCATCCCTGOGTGTCTCCGACTCAGCTCGCGTGTCAGAGT TTGATCMTGGCTCAG
MID10/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGTCTCTATGCGAGAGTTTGATCMTGGCTCAG
MID11/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGTGATACGTCTAGAGTTTGATCMTGGCTCAG
MID13/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGCATAGTAGTGAGAGTTTGATCMTGGCTCAG
MID14/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGCGAGAGATACAGAGTTTGATCMTGGCTCAG
MID15/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGATACGACGTAAGAGTTTGATCMTGGCTCAG

MID16/Uni 16S-27F | CCATCTCATCCCTGOGTGTCTCCGACTCAGTCACGTACTAAGAGTTTGATCMTGGCTCAG
MID17/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGCGTCTAGTACAGAGTTTGATCMTGGCTCAG
MID18/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGTCTACGTAGCAGAGTTTGATCMTGGCTCAG

MID19/Uni 16S-27F | CCATCTCATCCCTGOGTGTCTCCGACTCAGTGTACTACTCAGAGTTTGATCMTGGCTCAG
MID20/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGACGACTACAGAGAGTTTGATCMTGGCTCAG
MID21/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGCGTAGACTAGAGAGTTTGATCMTGGCTCAG
MID22/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGTACGAGTATGAGAGTTTGATCMTGGCTCAG
MID23/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGTACTCTCGTGAGAGTTTGATCMTGGCTCAG
MID24/Uni 16S-27F | CCATCTCATCCCTGCGTGTCTCCGACTCAGTAGAGACGAGAGAGTTTGATCMTGGCTCAG
MID25/Uni 16S-27F | CCATCTCATCCCTGOGTGTCTCCGACTCAGTCGTCGCTCGAGAGT TTGATCMTGGCTCAG
MID26/Uni 16S-27F | CCATCTCATCCCTGOGTGTCTCCGACTCAGACATACGCGTAGAGTTTGATCMTGGCTCAG
MID /Unil6S-518R CCTATCCCCTGTGTGCCTTGGCAGTCTCAGATTACCGCGGCTGCTGG

el A7 E dHlolg  AAEE  Ribosomal  Database Project
(http://rdp.cme.msu.edu/) AF°]E<2] Pyrosequencing pipelines ©]83}% 2
Bt A24E A7 E3 PCR HAoA AL = e dA71AAL9] 9_%%
HAastslz] fl& 300 bp olake] AVIAES EA A ALeA T Mothur Z=
a9S &83t9 chimera G714 E FHTE AASRSH, HdALHE » A7)

XEE& RDP Classifierg o]l83ste] vAE £ ASEFE HAASAT. 3



RDP Aligner®t RDP Mothur: column distance matrixs ©]-&3}¢] distance
matrixs WE o, o]5 Mothurel]l Z-83te] observed OTU (operational
taxonomic unit), Chaol richness estimate, Shannon index &2 TdA AAE
3} rarefaction curveE A3t Th RDP classifiers ©]-&38te] A& 4
A8l Al5E e A AolE ZANSFSY 2™, shannon¥ chaol #S A

747k e] Mgl v T FHEE Atsdth
A 5ol EAeke AR T S AN A FdATAE SAAA
AAG 7] vAE T dtEH ol ZARA 7] wep & A zbol 7 AU
T

(3% 3-1-2). Bacillus sp.7} 3851 o} 59 WA R = HEHA &%

2 o

Il

==
o
]
>,
il
=2
=
ol
-
>
N
N

i, Bacillus sp. & Bacillus megateriuma 2 u |
dreglol Folom o]lE F& AT wet EARIEd R AFolE WERSIL

t}. Bacilus pumiluse 7~99 W EA|Fo vt A% AT 2H 3-1-8).
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E 312 BAATE SAA AAT o7] wEEeld RAAE 2d F
ol | s
N -
20134 3-42 07| O2E HTAE 2013552 Of7| O2Z HFA=
253 WEs ZFE ey
Bacillus aryabhattai 2 Antarctic bacterium 1
Bacillus beijingensis 1 Duganella sp. 18
Bat-llus careus 1 Duganella zoogloeoides 8
- = Janthinchacterium 25
Bacillus coahuilensis 2 —
: : Massilia sp. 6
Baaillus drentensis L e
= Massilia timonae 1
Bacillus flexus 2 Oxalobacteraceae bacterium| 5
Bacillus megaterium 15 Oxalobacteraceae bacterium| 2
Bacillus sp. 45 Uncultured bacterium 132
Uncultured bacterium 28 Zoogloea sp. 2
R 100 Bl 200
20135 72 o] 08 E BHEME 20134 32 07| O1EE HiZAIR
=25 HEr ZFE Y=+ 2F3 PiEs 258 Hiss
Altersmonas sp. 2 |Microbacterium sp 1 Anas platyrhynchos collagen 1 |candidatus Lariskella arthropodarur] 24
Anoxybecillus sp 1 IMIDCOSCUS Sp: 1 Bacillaceas bacterium 2 |enterocaccus fascium 1
ig:[zzzgi f”atwhwm'“ é SE::F;E;I[U'””: 0. 1 Bacillus acidiceler 7 Exigucbacterium acetylicum 1
Ea;i\lua a\gita:\pa - P:ntcea aggrlorr';eran; = Bacillus alcalophilus i Exigucbacterium aestuari 1
Bacllus attudine 1 o 1 Bacillus aquimaris 23 |Exiguchacterium arabatum 1
Bacillus bejingenss T Pantoza 5p 3 Bacillus aryabhattal 53 |Exiguobacteriurm aurantiacum 13
Hacillis cores 1 Pantoez vagans 1 Bacillus bataviensis 4 Exigugbacterium homiense 1
Bacillus firmus 2 |Paracoccus kamogawaensis 1 Bacillus befjingensis s Edguobacterium indicum 1
Bacillus horikeshii 1 Paracoccus sp. ) a4 Bacillus cereus 7 Exigucbacterium mexicanum 12
Bacillus licheniformis 5 Planococcaceae bacterium 1 Bacillus cibi 1 Exiguobacterium profundum 2
illus megaterium 2 Planococeus denghaensis 1 Bacillus circulans 1 Exigugbacterium sp. 34
Bacillus pumilus 7 Planccoccus psychroteleratus 1 Bacillus firmus 11 |leotgalicoccus sp. 1
Bacillus sp. 21 |planococcus rifictoensis 2 Bacillus flexus 3 Kocuria sp. 1
Bacillus stratosphericus 1 Planococcus g 3 Bacillus funiculus 4 Lactobacillus sakei 1
Bacillus subtilis & |Planomicrobium sp. 1 Bacillus halmapalus 1 Lactobacillus salivarius 1
Bacillus vigtnamensis 2 Pseudomonas sp: i Bacillus horikashii 1 Lactobacillus vaginalis b
E:;:?:'gztsrium 5 5 E;ii:;z:;iz: ;ie:;mri\ 1 Bacillus licheniformis 74 Lysinibacillus sphaericus L
Cotyricbacheniim case S 1 P spr 1 Bacillus luciferensis 3 Pasteurella pneumotropica 1.
Conynebactenium sp. 1 Salinicocous 5p. 1 Bacillus marisflavi 7 Rhizebiaceae bacterium 1
Clirtobacteras Iianm 1 [Sporcsarcina lutecla 3 Bacillus megaterium 136  |Ricketisizles bacterium 1
Curiobacterum sp. 2 |staphylococcus saprophyticus g Bacillus mycoides 1 Staphylecoccaceae bacterium 1
Entercbacter ludwigii 1 Staphylococcus succinus 1 Bacillus oceanisediminis 7 Staphylococcus hasmolyticus 1
Enterococcus mundtii 1 |[streptomyces griseorubens 1 Bacillus purnilus 12 |Stephylococcus saprophyticus 2
Exiguobacterium acetylicum 1 Streptomyces kunmingensis 1 Bacillus safensis 2 Staphylecoccus sp. 3
Exiguobacterium aestuarii 1 Streptomyces sp. 3 Bacillus shandongensis 4 Uncultured Anzerococeus sp. 1
Exiguobacterium aurantiacum 2 Uncultured bacterium 22 Bacillus simplex 1 Uncultured Bacillus sp. 35
Exigucbacterium indicum 1 Uncultured Enterccoccus sp. 1 Bacillus sonorensis 1 Uncultured bacterium 116
Exiguobacterium oxidotolerans 1 Uncultured Erwinia sp: 1 Bacillus sp. 283 |Uncultured compost bacterium 1
Exigiobattenum prafinduen T |Uncittured gamnia 4 Bacillus stratosphericus 1 |Uncultured eubacterium 1
Ftunhecierio s 4. ot Halbimonsesp, X Bacillus subtilis 5 Uncultured Exiguobacterium sp. 6
Halobacillus halophilus 1 Unculturad maring bacterium 1 -
TR T —— n Unchtursd rganism clas T Bacillus tequilensis 1 Uncultured Firmicutes bacterium 1
Halobacillus 1 Uhecftured Parscoeeds 3p 1 Bacillus thuringiensis 2 Uncultured low G=+C Gram-positive 1
Jeotgalicoccus psychrophilus 1 Uncultured protecbacterium 1 Bacillus vietamensis 4 Uncultured organism 5
Kocuria rosea 2 Uncultured Pseudomanas sp 1 Bacillus zhanjiangensis 1 Uncultured soil bacterium 9
Kacuria s 3 Uncultured Streptomyces s 2 Bacterium 13 Unidentified Hailaer soda |ake bactel 2
Listeria ng:ayi strain 1 Zhihenglivellz ;E - 2 2 Bhargavaea cecembensis 10 Unidentified marine bactericplanktol 2
Lysinibacillus sphaericus 1 A 182 Bhargavaea sp 2 2l 993
20134 9f Cf7| O|ME BiYA =
Vi o) Hes
Bacillus sp. 122
Bacillus megaterium 68
Bacillus flexus 47
Bacillus aryabhattai 26
Uneultured bacterium 23
Bacillzceae bacterium 3
Uncultured Bacillus sp. 3
Bacillus horikoshii I
Bacillus pumilus 1
Bacillus thuringiensis 1
Bacterium I
Kocuria sp. 1
Staphyloceecus sp. ¥
5] 2%
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A3, whgke] ekl wiet ojr] Hbe ok &

2 E o)l £ 3, Curtobacterium sp.= " A ZoAur AZEE A 89 ZAMA
oA Bacillus megateriums ZdRE7F doll <t fHaste HEdS B,
Bacillus pumiluss= 349 %7} dtol] G284 F718 o, @ AlgoAs= A&
a
N

H A e Curtobacterium sp.”} &S JAH(E 3-1-3, L
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3-1-3. 20134 8¢
0E =9

Sad T
=]

=
'(’)‘x

\__

2013 83 (K] Cf7| O|E S A=

Ayl A AT 7] e elole]

H}- 2+ u} ko)

=2 =2 ) =

Anas platyrhynchos collagen 1 |Candidatus Lariskella arthropodarun] 24
Bacillaceae bacterium 2 [Enteroceccus fascium 1
Bacillus acidiceler % terium acefylicum %
Bacillus alcalophilug 1 terium aestuari 1
Bacillus aguimaris 23 Exigucbacterium arabatum 1
Bacillus aryabhattai 53 terium aurantiacum 13
Bacillus bataviensis 4 terium homiense %
Bacillus befjingensis 5 terium indicum 1 20134 g ) 7| O|8E A=
Bacillus cereus 7 Exigucbacterium mexicanum 12 == HES === HES
Bacilles € x U R 2 Bacillaceas bacterium 4 Entercbacteriaceae bacterium 4
Bacillus circulans 1 |Exigucbacterium sp. 32
Bacillus firmus, 11 [Jeotgalicoccus sp. 1 Bacillus aerius 2 Erwinia milletiae L
Bacillus flexus. 3 Kocuria sp. 1 Bacillus aerophilus g Exigucbacterium indicum %
Bacillus funiculus 4 Lactobacillus sakei 1 Bacillus altitudinis 27 Karuria sp. ¥
Ezc[\lus ha\r.r\apa\ys 1 La(tuba(!Hus sahvaru:ts 1 Bacillus aryabhattal 54 Marine bacterium 1
Bacillus horikoshii 1 |Lactobacillus vaginalis T -
Bacillug lichenifermis 74 Lysinibacillus sphaericus 1 Barillus cereus 2 Pantoea agglomerans 38
Bacillus |uciferensis 3 |Pasteurella pneumoctrepica 1 Bacillus cohnil ¥ Pantoea ananatis &
Bacillus marisflav 7 |Rhizobiaceae bacterium 1 Bacillus flexus 2 Pantoea sp. 22
daclllus e | Rickettsisles fiacterium x Bacillus haledurans t Pantoea vagans 1
Bacillus mycoides 1 |Stephylococcacese bacterium 1 = n i -—
Bacillus ocesnizediminis 7 staphyloceccus haemolyticus 1 Bacillus herikeshil 2 Salinicoccus roseus L
Bacillus pumilus 12 occus saprophyticus 2 Bacillus licheniformis 2 Staphylococcus saprophyticus 2
Bacillus safensis 2 Staphyloceccus sp. 3 Bacillus megaterium 76 Staphylococcus sp. T
Bacillus shandongensis 4 [Uncultured Anaerococcus sp. 1 Sacillus pumilus 224 |streptomyces sp. 1
Bacillus simplex 1 Uncultured Bacillus sp. 35 7S
Bacillus soncrensis 1 Uncultured bacterium 116 Bacillus safensis 10 Tetragenococcus doogicus £
Bacillus <p. 588 |Uncultured compost bacterium 1 Bacillus sp. 247 |Uncultured Bacillus sp. 8
Bacillus stratesphericus 1 Uncultured eubacterium 1 Bacillus stratosphericus 12 Uncultured bacterium 19
Bacillus subtilis 5 |Uncultured Exiguobacterium sp. 8 Bacillus subtilis 13 Uncultured Entercbacter sp. g
Bacillus tequilensis 1. Uncultured Firmicutes bacterium i 4 = e -

5 - Bacillus thuringiensis b3 Uncultured gamma protecbacteriun 4
Bacillus thuringiensis 2 |uncultured low G6+C Gram-positive 1 - -
Bacillus vietnamensis 4 [Uncultured organism 5 Bacterium il Uncultured erganism 1
Bacillus 2 1 |Uncultured scil bacterium ) Curtobacteriur plantarum I Uncultured Pantoea sp. 10
Bacterium 19 |Unidentified Hailaer soda |ake bactel 2 Enterobacter agglomerans 7 =) 802
Bhargavaea cecembensis 10 |unidentified marine bacterioplanktol 2
Bhargavaea sp 2 =4 993

&d (&)

megstarium

Species

88 (&)

8Z (&)

Bacillus megaterium

13.70%

9.48%

Bacillus pumilus

1.21%

27.93%

Curtobacterium sp.

0.00%

0.12%

s (S

8% (W)

= Curtobacterium sp.
w Bacillus pumilus
H Bacillus megaterium

19 3-1-9. 2013 8¢ E 3

#HEA

=]

=

08 W 2ANEE W sd YR

e

W3} ¥l-2 candidate 792 131E 98] =& Hlx o]

Curtobacterium sp. =°] %o]

=

=
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LA 8= Bacilus megateriums 743} ¥b& candidate M| A== A5,
FF AFdAME B megaterium® AA Aw ARE A skl AW o] RS
we Agohs FAAE okt @vh EW, 3-58 07 v A% WA Rl
Me AEHA Foy 799 A s5oA HEHAAL, vigh Wkl wel 3R
T #olE YElH Bacillus pumilusE 374 ¥ 3} WS candidate "= 2 A A8
o™ B pumilus® AA Ax ARE SR, SAHEE} WE 3 ofF 2
=d WX A Wolete] AAAAE A s gt
* Bacillus g-nd (%}
23.08% e ; Species 98 (&) 9F ()
_am . Bacillus megaterium | 23.08% 6.72%
Bacillus pumilus 0.33% 0.00%
Curtobacterium sp. 0.00% 19.10%
;:: o - = Curtobacterium sp.
son {7 # Bacillus pumilus
u:m = T — ™ Bacillus megaterium
o 9E (<) - SE ()

4 saAATE Sl AMFHT d7] wregoke] whE
.]
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A 3-1-4. 2013 99 FalAT4 3l AFHS di7] vbeelole] npahngke
e 29 F R A=
20135 82 () 07| 0|4 E HIPAM=
B e
Bacillus sp. 122
Bacillus megaterium 69
Bacillus flexus 47
Bacillus aryabhattai 26
Uncultured bacterium 23
Bacillaceas bacterium 3
Uncultured Bacillus sp. 3
Bacillus horikeshii ik
Bacilluz pumilus 1
Bacillus thuringisnsis 1
Bacterium 1
Kocuria sp. 1
Staphylococcus sp. 1
= 2959
20134 92 (4 07| | S BYAE
2% HE 25 HiEeg =5 HlE
Bacillaceae bacterium 5 Exiguobacterium soli 2 Pseudomonas sp. 35
Bacillus aryabhattai 51  |Baguobacterium soli 2 Pseudomonas stutzeri i
Bacillus flexus 4 Exiguobacterium sp. 148  |Pseudomonas xanthomarina 1
Bacillus horkoshil 1 Exiguobactenium undae 12 |Salmonella enterica 57
Bacillus megaterium 94  |Flavobacterium sp. 1 Salmonella enteritidis 1
Bacillus mojavensis 1 Glacial ice bacterium 1 Salmonella sp. 2
Bacillus sp. 109  |Klebsiella pneumoniae 1 Salmonella typhi 6
Bacillus subtilis 3 Klebsiella sp. 1 Salmonella typhimurium 1
Bacillus thuringiensis 1 Kocuria sp. 3§ Shigella sp. 1
Bacterium 31 Margalefia venezuelensis 1 Staphylococeus sp. 3
Citrobacter freundii 1 Marine bacterium 2 Uncultured Bacillaceae bacterium 1
Curtabacterum albidum 4 Pantoea agglomerans 1 Uncultured Bacillus sp. 6
Curtobacte citreum 44 |Pantoea dispersa 2 Uncultured bacterium 208
Curtobacterium flaccumfaciens 1%  |Pantoea sp. 2 Uncultured Curtobacterium sp. 4
Curtobacterium herbarum 3 Pasteurella pneumotropica 1 Uncultured Enterobacter sp. 29
Curtobacterum luteum 64  |Pectobacterium cypripedi 2 Uncultured Enterobacteriaceae bactd] 1
Curtobacterium oceancsedimentum 18  |Planccoccaceae bactenum 2 Uncultured Enterobacteriales bacter 2
Curtobacterium pusillum 3 Planococcus citreus 3 Uncultured Erwinia sp. 6
Curtobacterium sp. 111 |Planococcus maritimus 1 Uncultured eubacterium 2
Enterobacter cloacas 19  |Planococcus rifietoensis 10 |Uncultured Exigucbacterium sp. 15
Enterobacter sp. Fl Planococcus sp. 24 |Uncultured Firmicutes 2
Enterobacteriaceae bacterium 1 Planomicrobium chinense 1 Uncultured Firmicutes bacterium 1
Erwinia psidii 1 Planomicrobium glaciei 3 Uncultured gamma protecbacterium 1
Erwinia sp. 2 Planomicrobium koreense 2 Uncultured Klebsiella sp. 3
Exiguobacterium acetylicum 22 |Planomicrobium mcmeekini 1 Uncultured Micrococcineae bactenu 2
Exiguohacterium antarcticum 8 Planomicrobium okeanokoites 1 Uncultured organism 22
Exiguobacterium arabatum 1 Planomicrobium sp. 9 Uncultured Pantoea sp. 1
Exiguobacterium aurantiacum 23 |Pseudomonas aeruginosa 2 Uncultured Planococcus sp. 4
Exiguobacterium homiense 4 Pseudomonas alcaliphila 1 Uncultured prokaryote 1
Exiguchactenium indicum 16 Pseudomonas mendocina 1 Uncultured Pseudomaonas sp. 6
Exiguobacterium mexicanum 16  |Pseudomonas oleovorans 1 Uncultured soil bacterium 1
Exiguobacterium oxidotolerans 8 Pseudomonas oryzihabitans 2 Unidentified Hailaer soda lake bacter 2
Exiguobacterium profundum 3 Pseudomonas pseudoalcaligenes 2 = 1398
Exiguobacterium sibiricum 12 |Pseudomonas psychrotolerans 7

Pyrosequencing <

ol&3ato] Fal At tirIAE Wl M=

S|

=% O =]
T= TS

A3} Actinobacteria, TM7, Spirochaetes, Bacteroidetes,
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unclassified_"Bacteroidetes”, Proteobacteria, Cyanobacteria
Gemmatimonadetes, Chloroblr, Acidobacteria, Firmicutes, Planctomycetes,
OP11, Chiloroflexi) < (phylum)dll &3} mlAd&o] & ol Fa AL
proteobacteriaZ} -3t Al ow, Add] wet $Hse= A E ZO]

G A= AS FASATHE 3-1-5). F8 F(genus) Tl A Blud A}
Novosphingobium?} $-73} 2 W, Phenylobacterium, Bradyrhizobium,
Sphingomonas, Gemmatimonas, Parvibaculum 52 ++3< ol F1 AAH(2d
3-1-11, % 3-1-6). & 3-1-72 "A= T G FF=E Hed Jo=w
pyrosequencing & &-&sto] 7} AR vAE FHY T S AeE
Axbsta vlal - B8] Y8l = AlEektl 500071 o] del gl de] Ha

Aoz Fetsi

% 3-1-5. 2013 EaAte diZIAlE U] drEElol ] 2 54 (phylum level)

Phymm, ‘‘‘‘‘ T Sample URT107 URT110 URTI116 URTI20 URTI126 URTI30 URT132
Actinobacteria 7 0 0 0 0 3

TM7 196 0 0 0 0 0
Spirochaetes 0 0 0 0 0 1
Bacteroidetes 0 1 0 2 49 120
unclassified_"Bacteroidetes” 0 0 0 0 0 0 3
Proteobacteria 365 725 1623 1815 834 1512 562
Cyanobacteria 0 0 0 7 0 0 0
Gemmatimonadetes 0 92 1 214 0 0 0
Chlorobi 0 0 0 0 0 0 0
Acidobacteria 0 0 0 6 0 0 0
Firmicutes 0 0 0 0 0 0 0
Planctomycetes 0 0 0 0 0 18 1
OP11 0 0 0 0 0 0 0
Chloroflexi 0 0 0 0 0 0
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3

No. of Observed OTU Chaol index Shannon index
Sample sequences 396 59% 29 59% 39 59%

analyzed cutoff cutoff cutoff cutoff cutoff cutoff
URT 107 568 24 19 31.00 26.00 2.01 1.83
URT 110 817 24 16 27.00 16.34 1.60 1.52
URT 116 1625 45 33 75.50 44.00 1.87 1.67
URT 120 2402 37 29 63.25 47.33 1.44 1.37
URT 126 836 30 21 37.00 24.75 1.84 1.22
URT 130 1597 52 39 95.88 66.20 1.08 1.03
URT 132 695 47 38 75.88 49.67 2.56 2.32
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# 3-3-4 ZFTHAE 9= 2201349 64¥)
St Sediment Composition (%) Statistical Parameters (phi)

type Gra. Sand Silt Clay Mean  Sorting Skew. Kurt.
WPO01 (g)S 1.98 97.92 0.10 0.00 1.29 0.82 -1.07 5.53
WP02 0.00 98.00 2.00 0.00 2.85 0.63 -0.38 3.28
WP03 0.00 99.98  0.02 0.00 1.76 0.57 -0.37 3.39
WP04 S 0.00 98.67 1.33 0.00 2.70 0.85 -0.57 2.58
WP04a S 0.00 9456 544 0.00 3.17 0.58 -0.65 4.18
WP05 S 0.00 99.97  0.03 0.00 1.65 0.58 -0.46 3.40
WP06 S 0.00 98.93 1.07 0.00 2.79 0.63 -0.48 3.24
WP07 S 0.00 99.96  0.04 0.00 1.60 0.52 -0.10 3.82
WP08 S 0.00 99.81 0.19 0.00 1.99 0.74 0.07 2.47
WP09 S 0.00 99.97  0.03 0.00 1.60 0.53 -0.48 3.98
WP10 S 0.00 98.50 1.50 0.00 2.60 0.65 -0.53 3.80
WP11 S 0.00  100.00  0.00 0.00 1.10 0.42 -0.08 3.98
WP12 S 0.00 99.89  0.11 0.00 1.87 0.70 0.19 2.76
WP13 S 0.00 99.00 1.00 0.00 1.61 0.68 0.56 4.78
WP14 S 0.00 99.09 091 0.00 1.93 0.66 0.08 5.00
WP15 (g)S 0.47 99.37 017 0.00 1.04 0.46 0.30 11.16
WP16 S 0.00 99.89  0.11 0.00 1.86 0.57 -0.09 3.89
WP17 S 0.00 99.92  0.08 0.00 147 0.58 0.32 3.65
WP18 S 0.00 99.81 0.19 0.00 1.99 0.62 0.02 2.87
WP18a S 0.00 98.45 1.55 0.00 2.00 0.68 0.43 3.75
WP19 (g)S 0.33 99.59  0.08 0.00 1.55 0.63 -0.59 4.94
WP20 S 0.00 99.90  0.10 0.00 2.12 0.54 -0.56 4.33
WP21 S 0.00 99.36  0.64 0.00 1.53 0.73 0.54 3.72
WP22 S 0.00 95.74  4.26 0.00 2.43 0.71 0.35 3.49
WP23 (g)S 0.17 99.65  0.18 0.00 1.39 0.60 0.19 5.34
WP24 S 0.00 98.01 1.99 0.00 1.55 0.85 0.74 4.00
WP25 S 0.00 97.42 2.58 0.00 1.83 0.76 0.76 4.26
WP26 gS 2280 7113  6.07 0.00 0.62 1.99 -0.22 2.25
WP27 (g)S 1.32 97.67 1.00 0.00 154 0.74 -1.00 9.45
WP28 (g)S 0.46 98.83  0.71 0.00 1.54 0.78 -0.63 4.74
WP29 (g)S 0.98 98.72 0.30 0.00 1.20 0.61 -0.94 9.08
WP30 (g)S 2.46 9753  0.02 0.00 0.53 0.68 -0.63 3.58
WP31 gS 2616 7384 001 0.00 -0.57 0.95 -0.59 3.00
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# 3-3-5. #5HAE d=EA 2320139 9¢)

. Sediment Composition (%) Statistical Parameters (phi)

type Gra. Sand Silt Clay Mean Sorting Skew. Kurt.
WPO01 S 0.00 9996 004  0.00 1.82 0.56 -0.35 359
WP02 S 0.00 9704 296  0.00 2.59 0.73 -0.18 355
WP02a S 0.00 9404 596  0.00 3.00 0.66 -0.66  5.05
WPO03 S 000 9998 0.0z  0.00 1.61 0.64 -043 345
WP04 S 0.00 9865 135  0.00 2.65 0.69 -0.28  2.82
WP04b zS 0.00 76.07 2393 0.00 3.35 0.71 -058 353
WP05 S 0.00 9997 003  0.00 1.69 0.60 -0.64  3.53
WP06 S 0.00 9992 008  0.00 1.31 0.84 0.45 2.96
WP06a S 0.00 9280 720  0.00 3.12 0.61 -0.45  3.99
WPO7 S 0.00 9996 004  0.00 1.76 0.58 -0.42  3.26
WPOS (2)S 008 9982 010  0.00 1.27 0.81 0.22 3.01
WP08a S 0.00 9790 210  0.00 2.85 0.66 -0.62  3.82
WP09 S 0.00 9996 004  0.00 1.31 0.50 -0.62  4.88
WP10 S 0.00 9925 075  0.00 2.67 0.53 -0.31 3.98
WP10a S 0.00 9926 074  0.00 2.31 0.79 -0.10  2.38
WP11 S 0.00 9995 005  0.00 1.44 0.53 -0.73  4.89
WP12 S 0.00 9995 005  0.00 1.50 0.59 0.26 3.59
WP13 (2)S 0.09 9983 008  0.00 1.64 0.60 -022  4.04
WP15 S 0.00 9997 003  0.00 145 0.48 -0.57 518
WP16 (g)s 1.28 9864 0.08  0.00 1.27 0.84 -0.61 4.12
WP17 S 0.00 9987 013  0.00 1.55 0.60 0.11 3.86
WP18 S 0.00 9986 014  0.00 1.82 0.61 0.17 2.99
WP19 (g)S 093 99.05 002  0.00 1.26 0.67 -1.22 558
WP20 (2)S 095 9892 013  0.00 1.88 0.82 -1.50  6.21
WP21 S 000 9990 010  0.00 1.86 0.62 -0.08 291
WP23 (g)S 160 9839 0.02 0.00 1.21 0.78 -1.62 826
WP24 (g)S 057 9929 014  0.00 1.11 0.86 -0.10 2.8
WP25 S 0.00 9982 018  0.00 1.88 0.64 -0.11 3.19
WP26 gS 6.57 8993 349  0.00 1.09 1.29 -0.63  5.03
WP26a zS 0.00 8.70 1330 0.00 1.77 1.22 0.92 2.87
WP27 (2)S 074 9392 534  0.00 1.77 0.82 0.60 9.41
WP27a (g)S 496 9144 359  0.00 1.00 1.12 0.06 5.28
WP28 (g)s 275 9715 010  0.00 1.44 0.91 -1.46  5.66
WP28a (g)s 172 9815 012  0.00 1.28 0.86 -1.08  4.80
WP29 gS 577 9421 002  0.00 1.00 0.99 -2.37  9.08
WP29a (2)S 178 9814 0.08  0.00 1.48 0.73 -1.96  8.82
WP30 (g)S 026 9971 003  0.00 0.87 0.50 -053 545
WP30a (2)S 022 9975 003  0.00 1.24 0.39 -0.99  11.37
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¥ 3-3-6. 20139 6¥€ HAEZS T55TH, T~ H FEAALH

5 Mz Fe Mn Cr Ni Cu /n Cd Ph TOC TN

' 00 | meke) | mehe) | (meke) | (mgke) | (mgke) | meke) | mehe) | G0 | o9
WP01 1.29 2.32 228 326 184 95 774 0.17 296 0.09% 0.018
WP02 2.8 2.66 451 475 166 114 79 0.16 2716 0.115 0.023
WP05 165 1.30 204 266 10.0 45 60.9 0.09 24.0 0.086 0.019
WP06 1.31 220 290 465 172 120 66.1 0.25 24.6 0.113 0022
WP09 1.60 1.25 120 227 10.7 84 709 0.14 34.7 0.080 0.019
WP10 260 2.5 367 50.8 170 13.0 79.3 0.27 26.7 0.099 0022
WP15 1.4 0.84 101 179 6.4 45 64.0 0.20 238 0.09%4 0.018
WP16 1.86 151 138 24.2 137 6.5 724 0.13 215 0.086 0.019
WP17 147 2.04 291 388 143 133 574 0.16 21.0 0.076 0.018
WP18 199 1.80 177 30.7 16.7 82 895 0.24 20.7 0.118 0.021
WP23 1.39 121 155 20.7 10.8 9.0 76 0.19 351 0.108 0.019
WP24 15 151 166 19.0 99 98 81.3 0.25 37.3 0.143 0.021
WP26 0.62 2.87 523 53.3 214 14.0 M5 0.33 248 049 0.055
WP27 1A 2.01 207 359 130 9.8 711 0.19 212 0.150 0.019
WP28 14 218 215 42.0 165 125 63.6 0.18 20.2 0.140 0.019
WP29 1.20 217 229 339 179 109 M8 0.18 238 0.109 0.019
WP30 053 0.74 77 82 6.1 46 499 0.15 169 0.084 0.014
WP3L | -057 376 1511 47 35 35 509 0.17 248 0.086 0.017
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A% 23.97m(F:4.80m)
TET 35ton
A 24knots
FEA 30007+
S0 128 (A4 84, 574 14%)

AL AR FEA A= 20139 3L (T H5Y, 6¢, 124, iz A& 69 22
) 2013 7E(FHA:18Y, 194, F AHA & :19Y)o s Fstr &
o A7 FH2EE o] &t AAstth olw] KONGSBERGAFS] EM3001
HE W ZAFTE AFESER =], o] Ful= HAd A F4lo] 150 mel 3§
FHlmA AR F e sl 2AMES FEEA T HE R O SLARE T
(Multibeam Echo Sounder)¥ &37F X dst= =5 wjde] o] viyd dF
= AAEAA HEclen YA 284" & ASE
o % w7} ol FstHA UTEFANTE WAS L
dqds #=7]

Octans, A9=4S 93 DGPSE TrimbleAl2] Pathfinder Pro-XR, @3 &%=
EZ2IE ICMAP NAVIE ©o]§35te sjiAAGzAE FAsATHE 3-4-2).
DGPS& 9145 AgstA & e 7IEdodAA f1xvelg el 914993 &1A]

sgl FA71E ol g3tel 24T 9A HelHE muste] 0T RAFO A

2 AGEE gHsE GPS S97IM S @tk o] DGPSE o]-&3te] Auho
AAARE 533t o] FusEe HEW A IZALEH S 5d 72443 94
st iz Bl AA skl BUE Y Al AFE A dXAste] AgS Fds)
GoH 19 3-4-6). Calibration 2}l AR H2A =3 A, & B A A 1%
BAGS 74zt 853593, SVP(Sound Velocity Profiler) A4S o] &3k 54
A Al d/Fol AASAtH " 3-4-7). dubdom HE RO AT
+ Transducers W9 Zspo R AAsto] AREstAnt A4 Ao FAMY

AE W7l St 39 ZAMAE EE ARl diste] HE R O ZAR T
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9] TransducerE A4}e]

gz o 2 30° 3| HAIA AL

Auke] Hito] fo]sk XY= Transducers 4uhe]

#A8a 54 5mel )9

AlstA k(198 3-4-8~9, &

il

A& Ao A9t TransducergE 7]& A ZALE

3-4-3~6).

3 3-4-2. A AA G Aol AHEE Fa An] Al
A3 SER % 9 v
DGPS Trimble Pathfider Pro-XR
Sound Velocity Profiler Kongsberg Smart SV&P Sensor
Multibeam Echo sounder Kongsbherg EM 3001
Motion & Gyro Sensor IXSEA Octans
3E 3-4-3. 2013 3€ 4y "YW dIaAbey ZAAE
. Time(UTC . Time(UTC
Date Line No. Start ( e)n q Date Line No. Start ( e)n q
104(S—N) 02:02:39 02:09:39 54(S—N) 03:16:27 03:30:56
103(N—S) 02:13:41 02:19:56 53(N—S) 03:35:50 03:38:09
93(S—N) 02:22:04 02:27:22 50(S—N) 03:43:32 03:45:37
97(N—S) 02:29:42 02:34:41 2013. 49(N—S) 03:51:48 03:56:38
2013. 94(S—N) 02:36:37 02:41:49 03.06 46(S—N) 03:59:28 04:04:53
03.05 93(N—S) 02:43:41 02:49:05 45(N—S) 04:07:28 04:12:17
90(S—N) 02:51:46 02:56:56 43(S—N) 04:14:41 04:19:59
8I(N—S) 02:58:01 02:59:34 42(N—S) 04:22:38 04:27:33
86(S—N) 03:04:20 03:09:33 40(S—N) 00:11:04 00:16:36
85(N—S) 03:14:38 03:27:05 38(N—S) 00:19:51 00:28:13
82(S—N) 01:24:19 01:30:13 36(S—N) 00:33:30 00:38:31
81(N—S) 01:32:04 01:37:52 34(N—S) 00:41:24 00:47:06
78(S—N) 01:39:53 01:45:04 33(S—N) 00:49:40 00:54:31
77(N—S) 01:47:03 01:53:04 32(N—S) 00:58:36 01:04:22
74(S—N) 01:54:17 02:01:56 35(S—N) 01:06:39 01:11:28
73(N—S) 02:09:26 02:14:27 2013. 39(N—S) 01:14:30 01:20:15
2013. 70(S—N) 02:16:54 02:21:51 03.12 41(S—N) 01:22:01 01:26:50
03.06 69(N—S) 02:24:12 02:29:54 43(N—S) 01:29:24 01:35:3
66(S—N) 02:32:24 02:37:22 45(S—N) 01:37:52 01:42:43
65(N—S) 02:40:07 02:45:30 103(N—S) 01:45:53 01:51:45
62(S—N) 02:47:25 02:52:18 31(S—N) 01:54:13 01:59:08
61(N—S) 02:54:29 02:59:54 31(N—S) 02:02:02 02:07:50
58(S—N) 03:01:59 03:06:49 38(S—N) 02:09:57 02:14:44
57(N—S) 03:09:11 03:14:35 30(N—S) 02:17:29 02:23:14

_8‘|_



¥ 3-4-4. 2013d 39 R Y) HEW o ZALSY ZAAE
. Time(UTC) . Time(UTC)

Date Line No. Start ond Date Line No. start ond
30(S>N) | 05:32:41 | 05:36:54 70(N—S) | 00:49:00 | 00:53:48
3IIN—>S) | 053834 | 054301 70(5—>N) | 005529 | 00:59:54
32SoN) | 054440 | 0654843 TAN>S) | 010159 | 01:06:47
34(N>S) | 055024 | 06554103 TASSN) | 01:0838 | 01:42:32
BSoN) | 055548 | 06:0252 T8(N>S) | 014443 | 01:4951
37(N>S) | 06:04:43 | 06:09:49 78SoN) | 0121:04 | 01:25:02
38(S—N) 06:11:17 06:16:23 82(N—S) 01:26:47 01:30:04
A0N>S) | 061741 | 062148 82(S>N) | 01:31:04 | 01:3153
ASoN) | 062323 | 06:26:42 86(N—>S) | 01:33:07 | 01:37:14

2013. [ 43(N>S) | 062936 | 06:3251 86(S>N) | 01:3910 | 01:44:39

03.06 44(S—N) 06:35:08 06:38:24 2013, 90(N—S) 01:46:09 01:50:12
A6(N>S) | 06:40:37 | 06:44:54 90(S—>N) | 0151:38 | 0156333
A7(SoN) | 064616 | 064952 | 922 [T oaN—s) | 015804 | 02:01:01
A9(N>S) | 065210 | 065521 94(S—>N) | 02:02:38 | 02:0551
50(S>N) | 065755 | 07:00:57 9BIN—=S) | 020646 | 02:0857
53(N—S) 07:03:47 07:06:02 98(S—N) 02:10:10 02:13:51
BASoN) | 07:0943 | 071341 102-1(N—S) | 02:15:07 | 021849
57(N>S) | 07:1550 | 07:19:37 102-1(S>N) | 022023 | 02:22:23
53(SoN) | 072211 | 072335 106-1(N—S) | 022410 | 02:30:49
61(N>S) | 07:2544 | 07:31:44 106-1(S—>N) | 02:32:11 | 02:33:34
62(55N) | 07:3346 | 07:40:01 102-2(N—>S) | 02:35:47 | 02:37:04

50130 | OAS—N) | 002946 | 00:34:21 102-2(5—N) | 02:3851 | 02:41:04
63(N—>S) | 00:36:00 | 004051 102-2(N—S) | 02:4222 | 02:45:36

322 T66(SoN) | 004221 | 00:47:24

E 3-4-5. 20139 79 99 A HEY o mASE 2YAE
. Time(UTC) Time(UTC)

Date Line No. o ond Date Line No - o
calibration(SoN) | 041424 0419:31 5AN—S) 074057 074550
calibration(N—S) | 044808 045319 52(SoN) 074871 075352

105(S—N) 0456:02 050131 HN—S) 0756:10: 080107
10I(N-S) 05:03:51 05:08:43 43(S—N) 08:03:18 08:08:43
9RB(S—N) 05:11:22 05:16:53 46(N-S) 08:10:51 08:15:54
BHN-S) 051912 05:24:05 H(SoN) RI&3 08:24:00
RSN 52637 053213 DN-S) 082609 083106
) 053426 05:30:24 20(SoN) 0R3343 083012
8(SoN) 054210 G475 | 2013, BIN-S) 084125 08.46:33
BIN—S) 05:49:40 65636 | 0718 3B(SoN) 084842 085406
- RSN 055647 060222 3AN=S) 085611 000118
T9N—S) 06:0419 06:00:13 BSoN) 093137 09:00:08
07.18 6(5-N) 061125 06:16:50 DN-S) 09:11:06 09:16:16
TAN-S) 06:19:06 06:23:56 3B(S—N) 09:18:30 09:23:55
Y 06:26:03 06:31:44 390N=9) 092550 09:31:08
T00N-S) 06:33:39 06:38.20 41(SoN) 03315 00:38:39
63(SoN) 06:40:47 06:46:22 BN-S) 09:40:39 00:45:49
66(N—S) 065328 06:58:20 5(SoN) 09:4754 09:53:24
64SN) 070107 07:06:40 103(N=S) B 235349
62N—S) 07:0840 0133 o3 31SoN) 062853 06:33:50
60(S—N) 071612 072028 31N=9) 06:36:58 064218
5RIN—S) 072324 w16 | 9 RSN 06:44:26 06:49:22
56(SoN) 073304 073831 N-S) 0651:37 06:56:34
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#3-4-6. 2013 7€ dizat(AHEE]) HEH dF3ZARH ZHAE
Time(UTC) Time(UTC)
Date Line No. Date Line No.
start end start end
98(N—S) 00:21:24 | 00:25:54 45(N—S) 02:56:59 | 03:00:47
95(S—N) 00:28:24 | 00:33:18 42(S—N) 03:03:05 | 03:06:52
7(N—S) 01:45:28 | 01:49:22 40(N—S) 03:09:01 03:12:48
83(S—N) 01:52:21 01:54:58 38(S—N) 05:03:54 | 05:07:42
79(N—S) 01:53:55 | 02:00:50 36(N—S) 05:09:50 | 05:13:31
75(S—N) 02:03:08 | 02:06:54 34(S—N) 05:15:25 | 05:19:15
2013.07. 71(N—S) 02:09:44 | 02:13:41 | 2013.07. 32(N—9) 05:21:17 | 05:25:08
19 67(S—N) 02:15:42 | 02:19:16 19 30(S—N) 05:27:01 05:30:59
63(N—S) 02:21:33 | 02:25:19 28(N—S) 05:32:57 | 05:36:43
60(S—N) 02:27:06 | 02:30:45 26(S—N) 05:38:30 | 05:42:17
57(N—S) 02:32:54 | 02:36:46 24(N—S) 05:44:24 | 05:48:36
54(S—N) 02:38:45 | 02:42:24 24(N—S) 06:07:33 | 06:11:32
51(N—S) 02:44:58 | 02:48:50 52(S—N) 06:13:55 | 06:15:46
48(S—N) 02:51:04 | 02:54:45

29 346, WE ol A&
Ao AN ES 2zt
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L=,

19 3-4-9. Transducer 30° 37 A[($)F} 2 wFgk(ole)ol =AM AR
AW A vl

A G EAR BgE 20139 39(209) ¥ 7H(259)0 HE25E o] &St A
Atttk olw AFRE Alol=AgMAUE EdgeTechAle] 4125 shallow water
side scan sonar systemoZ FHUFATAIS 300me]al roll, pitch, heading,
depth sensor7} &= o] 9lom 400kHze 900kHz2] Dual frequencies®] %H] o]
tH(1¥ 3-4-10~11). AFol =270 (Side scan sonar)© T% oA 25345 |

g3t FyY = eItk QAR Aol=AALE £3

)
o
o am
=
ol
rlr

A (Towfish) & A EHS S
Transducerd| A F£5 02 2&3E WAty 3o %iﬂoﬂ WAL AT E G4l
st 5o FHE R HAST EAb= 4

H AdsteE WA

olAAYE FASATHIE 3-4-7~8).
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18 3-4-
4 3-4-10. Alol= 2704y EdgeTech 4125
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F 3-4-7. 2013 3¥ Y B dHE2L(GIED) AolE A7y RAANE

Date Line No. Time(UTC) Date Line No. Time(UTC)
start end start end
105(N—9S) 02:47:04 | 02:56:10 22(N—S) 05:56:03 | 06:02:14
93(S—N) 02:57:40 | 03:06:25 34(S—N) 06:08:07 | 06:17:18

2013.03. | 85(N—S) | 03:07:34 | 03:17:01 | 2013.03 | 46(N—S) | 06:18:27 | 06:26:54
20.(8+9) | 78(S—N) | 03:18:24 | 03:28:34 | .20.(th | 54(S—N) | 06:28:21 | 06:33:48

) 67(N—S) 03:30:04 | 03:39:21 ) 60(N—S) 06:34:09 | 06:40:37
56(S—N) 03:41:11 | 03:50:34 66(S—N) 06:43:20 | 06:49:32
45(N—S) 03:52:14 | 04:00:49 82(N—S) 06:51:54 | 06:56:20

33(5—N) 04:02:24 | 04:11:31
22(N—S) 04:13:54 | 04:23:29

¥ 3-4-8. 20139 7€¥ &y H 2 QYERFREEY) AlolE AfAY 2AHAAE
] Time(UTC) ) Time(UTC)
Date Line No. Date Line No.
start end start end
105(N—9S) 03:09:05 | 03:17:10 22(N—S) 05:56:03 | 06:01:14
93(S—N) 04:07:40 | 04:16:35 34(S—N) 06:07:08 | 06:11:15

201307 | g1(N—>S) | 04:20:04 | 0427:20 | 201307 [ 4g(N—>S) | 06:17:27 | 06:22:54
25033 T 6osoN) | 043039 | 043720 | 2 [TERSSN) | 06:26:09 | 06:30:37

) SIN>S) | 044112 | 044733 | =) | 70(N>S) | 06:3320 | 06:39:32
A5(S—N) | 045231 | 045852 82AS—N) | 06:4154 | 06:46:20
33(N—S) 05:02:11 | 05:08:45
22(5—N) 05:11:27 | 05:17:47

G d e FAL oF 2 mollA o 18 me] wWolE Holw ZALFH 9
dgtell hnkx o] et St S wel el st oA A ek
Rk o] Aol A vEha Qi) o= Y oA B A Eo

of B4 HUS Ao AdHAT A A S SsAE

8 3 ZAow HATH(1HY

ol 4 oF 3 mollA 35 me| ZHolE
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o) oturo] @A wEo] QJom kAL weh FAlol
Ael FaAaA 2oAA T Akl A ool vla] AW7)Ho] wol Vehl
(1% 3-4-14~15). o] = ] Aol e hitglo] HAZo] g o
Ao Yehps A%/ Row wuwc 395 799 AUHAAGIAE 2 0
87 YA e Ao wudd.

rir
Ho
N
fu
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g 3-4-16. Gy QAE

F 349 99 A2 AFLANG L 2T S grab A
AT R e 2 =(DM) 74 = (DM) T4 (m)
1 36°58.4100 129°24.9100 5.7
2 36°58.4656 129°25.1000 9.7
3 36°58.5212 7 129°25.2900 13
%} j,] 73 o)
4 36°58.1813 7 129°25.0139 6.4
5 36°58.2369 129°25.2039 10.5
6 36°58.2925 7 129°25.3939 15.6
7 36°56.4200 129°25.3600 7.6
8 36°56.4200 129°25.5621 14.8
9 36°56.4200 129°25.7643 22.5
ol 2 (AFEE])
A4
10 36°56.2307 7 129°25.3600 75
11 36°56.2307 129°25.5621 14
12 36°56.2307 7 129°25.7643 22.8
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ESARAGA QR By, B, %, AR ol v fAE 39
2 nou] gEAAN el BT G WOty 3-4-21). HAHE
44 8 TOCE Asinm 590l s f9aigel TOC/ %7 tehgon] 89
o = iAo TOC7H 71 Webdvh(Ldl 3-4-22~24).
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2% 3-4-19. HA R A2, mel, M 47 tholo 1y

Graval (%) Sand (%) Sin (%) Clay (%) Gravel (%) Sand (%) Si(%) Clay (%)
D 20 4000 MO0 95 P8 O7 B8 B WA O 1 2 3 4 5 0 20 4 60 80 WM 0 20 40 B0 M 100 05 05 OF B8 90D O | 3 3 4 3 0 N &0 80 B0
o e St e e P B BRE TR BN T AP R TG W T AR TP

sy | - - 21— - .

sz ' 9 QF w2 . .

[=]

53— - - Jj_l a3 — . .

sa | ° . 7('_-| S4 — - .

58 —| [ . sts — - .

| - L BLE - -

o — . . - . L .

ste—| . - S8 — . .

se — . . )i‘_} S5 — . .

Pl . = o PR

2|
s — . . s —f L
stz | . . B — Ll .
=
58 TAt
—A— = 94 o] = Ay kel Baxo

_92_



nag L L s man Ba w5 ME
Mean (Mz. ©) Soeting (0, ) Skewness (5K) Kurtosis (K, Mean (Mz. B Surting (0, @) Skowness (k) Kurtosss (K,
o 1 2 31 a o4 08 08 1 12 04402 0 0204 04 0B 12 18 2 e 1 2 3 4 G4 08 Q8 1 12 0402 0 02 04 o4 o8 13 8 2
Lo L1 Latatanil Lo Loy b ] Pogiiey b dafyiag fie bpd
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Sheets A3 01 m resolution® BASE(Bathymetry Associated with
Statistical Error) surface® Ad3sto] AR5 o|w| X3} gtlom 7] A
olgfe] eAt=s A AT & AEF sk AR roll LA ZR I
WdE o] A= calibration tools o] &8t AdxA 3] HASHA XIE roll
o] S HASATHLH 3-4-27). =3 velocity 22+ swath editor® 5 3}¢]
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Phylum Nematoda

Class Adenophora

Subclass Enoplia

Order Enoplida

Suborder Enoplina

Superfamily Enoploidea

Family Anoplostomatidae
Subfamily Anoplostomatinae
Genus Anoplostoma Biitschli, 1874
1. Anoplostoma sp.

A 3704, 2013.05.30., dH 3 FIH A2, 9.7m
Subfamily Chaetonematinae

Genus Chaetonema Fiipjev, 1927
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2. Chaetonema sp.

AR 1HA], 2013.05.30., A5 =3 <9 H FA3, 13m; 3704, 2013.08.26., 45 =%

S A2, 8m/ 2704, 2013.08.26., H&H &3 49 A 45 10m

Family Thoracostomopsidae

Subfamily Enoplolaiminae

Genus Enoploides Saweljev, 1912

3. Enoploides sp. (Fig. 1)

A5 2704, 2013.08.26., A&H =X 4¥

K
o
N
4
o
—
DO
@
3

Genus Enoplolaimus De Man, 1893

4, Enoplolaimus sp.

dEA R 1A, 2013.05.30,, A5 =3 FulH B2, 9.7m/ 378A|, 2013.05.30., 45
3 G493 AA4, 6.4m/ 1714, 2013.05.30., 45 &3 F49d A A5 10.5m

Genus Oxyonchus Filipjev, 1927

5. Oxyonchus sp. (Fig. 2)

VEA S 17RA], 2013.05.30., B5 =30 9 AH2, 97/ 2704, 2013.05.30.,, A5 =31
g9 443, 13m

Genus Paramesacanthion Wieser, 1953

6. Paramesacanthion sp.

dEA R 1A, 2013.05.30,, A5 =3 &uH B2, 9.7m/ 1714, 2013.05.30.,, 45
S 9 44, 64m; 114, 2013.08.26, A5 &3 49 A A 76, 156m

ﬂH

Genus Mesacanthion Filipjev, 1977

7. Mesacanthion sp. (Fig. 3)

A= 1/4A], 2013.05.30,, BE =3 < A A4, 6.4m/ 174A], 2013.05.30., & &
<7 G 445 105m; HEA= 67HZﬂ, 2013.08.26. & &3 <9 Hd AA2, 8m/

o1

370A, 2013.08.26. A& =% &3z FH3, 12.6m/ 1784, 2013.0826. B5H &3 &3

A=
4734, 6m/ 12704, 2013.08.26., 45 &% <33 A5, 10m/ 2704, 2013.08.26., &5
=X S 446, 15.6m/ 171A, 2013.08.26., A& &% 2txeE]l FH7, Tm

Genus Enoploides Saweljev, 1912

8. Enoploides sp.

dEA R 10A], 2013.05.30,, A5 =3 &ulH G5, 10.5m/ 1704, 2013.05.30., 745
=7 Akxe] 44110, 7.5m
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Subfamily Trileptiinae

Genus 7Trileptium Cobb, 1933

9. Trileptium sp.

dFAQ = 1704, 2013.05.30,, BE =3 Abx2] A H10, 7.5m; 1704, 2013.08.26.,
=7 g "AA-2, 8m/ 1704, 2013.08.26., A& &% &y A4, 6m/ 27Hiﬂ,
2013.08.26., A& &3 433 A5 10m

Family Phanodermatidae
Subfamily Crenopharynginae
Genus Phanodermopsis Ditlevsen, 1926
10. Pbanodermopsjs Sp.

A5 6704, 2013.05.30., A5 &3 49
re] AA7, Tm/ 170A, 2013.08.26., 745

Ak
B 23 Abxel A4, 14m

ot

4, 6.4m; 1714, 2013.08.26., &5 =31
A 2bxE AAH10, Tm/ 270 A, 2013.08.26.,

Family Anticomidae

Genus Anticoma Bastian, 1865

11. Anticoma sp. (Fig. 4)

A E 1A, 2013.0826., AR &3 AFEE A9, 21m/ 2704, 2013.0826., A& &%
AhaEe] 4312, 21m

Genus Cephalanticoma Platonova, 1976

12. Cephalanticoma sp.

FAAE: 270A, 2013.05.30., A& =2 4y A6, 15.6m; 2704, 2013.08.26., 4 &
7 4y AAH3 126m/ 170A, 2013.08.26., AE &2 &9 A6, 15.6m/ 1744,
2013.08.26., A& &3 2Fx7 A9, 21m

Genus Odontanticoma Platonova, 1976

13. Odontanticoma sp. (Fig. 5)

AR 1A, 2013.0826., A5 = 4y FH6, 15.6m/ 4714, 2013.08.26.,
=31 Abxe A8, 14m/ 10704, 2013.08.26., A5 =31 2bxe] 4H9, 21m/ 27HX1],

=31 ke G312, 21m

Genus Paranticoma Micoletzky, 1930

14. Paranticoma sp.
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dRA R RA, 2013.08.26., A = Abxe] A9, 21m/ 1704, 2013.08.26., 44 &3
cbze] AA12, 21m

Superfamily Ironoidea

Family Leptosomatidae

Subfamily Platycominae

Genus Platycomopsis Ditlevsen, 1926

15. Platycomopsis sp.

A= 1A, 2013.0826., BE =7 49 A5 10m

Superfamily Oncholaimoidea

Family Oncholaimidae

Subfamily Oncholaimellinae

Genus Viscosia De Man, 1890

16. Viscosia sp. 1

YA s 170A], 2013.05.30, A5 =% Suld G312, 9.7m; 2704, 2013.08.26., B EH =X
<3 AF2, 8m/ 270 A, 2013.08.26., A& X &3 H AA5, 10m/ 478 A, 2013.08.26.,
5 &3 Abxe A8 14m/ 1704, 2013.0826., H& =31 Ak A9, 21lm/ 1714,
2013.08.26., BH =3 Abxe]l 4310, m

o
™

17. Viscosia sp. 2
HEAF: 10A, 2013.05.30., &5 3 LI A5, 105m/ 1714, 2013.05.30., 74 5
71 Akl A8, 14.8m

.

o

Subfamily Oncholaiminae

Genus Metoncholaimus Filipjev, 1918

18. Metoncholaimus sp.

A S 170A, 2013.08.26., A5 &3 Ak FH7, Tm/ 1704, 2013.08.26., A& &3
Ahae] 449, 21m

Genus Oncholaimus Dujardin, 1845

19. Oncholaimus sp. (Fig. 6)

A = TRAL 2018.05.30., AE X1 Ak FH7, 7.6m; 1714, 2013.08.26., BE &3]
9 A1, 5m/ 2704, 2013.0826., A& =% ¥ B35, 10m/ 1704, 2013.08.26.,

AE & Ak A7, Tm/ 10A|, 2013.0826., H&E =31 Akl AA9, 2lm/ 6714,

2013.08.26., A& =7 ArxE 4310, 7m
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Genus Prooncholaimus Micoletzky, 1924
20. Prooncholaimus sp.
#AAE: 1/0A], 2013.05.30., A5 &3 S F33, 13m

Family Enchelidiidae

Genus Eurystomina Filipjev, 1921

21. Eurystomina sp.

A = 10A] 2018.05.30, AE X1 Gy G2, 9.7m; 1704, 2013.08.26., A& &3]

493 45, 10m

Genus Symplocostoma Bastian, 1865
22. Symplocostoma sp.
HEA R 2704, 2013.0826., A5 &3 AxE] FH7, Tm/ 1A, 2013.08.26., 73

B FH9, 21m

>
Ho
o
)

>

Suborder Tripyloidina

Family Tripyloididae

Genus Tripyloides De Man, 1886

23. Tripyloides sp.

A5 5704, 2013.05.30., dH &3 4AbxE] AH7, 7.6m

Family Rhabdodemaniidae
Genus Rhabdodemania Baylis & Daubney, 1926
24. Rhabdodemania sp.

AZAE: 1704, 2013.05.30., A& &3 4y H A3, 13m

EAn

Order Trefusiida

Family Trefusiidae

Subfamily Trefusiinae

Genus Trefiusia De Man, 1893
25. Trefuisia sp.

FFEAE: 1HA], 2013.05.30, A& &3 49H AH4, 64m

Subclass Chromadoria
Order Chromadorida
Superfamily Siphonolaimoidea

Family Linhomoeidae
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Subfamily Eleutherolaiminae

Genus Eleutherolaimus Filipjev, 1922

26. Eleutherolaimus sp.

YA s 170A], 2013.05.30., A5 2% 9l G312, 9.7m; 1704, 2013.08.26., 78

AraEe] 4411, 14m

Ho
o
™,

Genus Eumorpholaimus Schulz, 1922
27. Eumorpholaimus sp.
A= 1704, 2013.08.26., AH =72 <45

P

A2 8m

Subfamily Desmolaiminae

Genus Metalinhomoeus De Man, 1907

28. Metalinhomoeus sp.

A= 2704, 2013.0826., AR &3 AFxE] A8 14m

Genus 7Terschellingia De Man, 1888
29. Terschellingia sp.
TEA R 1A, 2013.05.30., A& =3 %4y

R
oxl
jutn)

5, 10.o0m

Suborder Chromadorina

Family Axonolaimidae

Genus Axonolaimus De Man, 1889

30. Axonolaimus sp. (Fig. 7)

A8 3704, 2013.05.30., FHE 230 4bxE] 1,2 22.8m; 570 A, 2013.08.26., 78 &

=X Ak A8, 14m/ 2704, 2013.08.26., A4 =% Abxe A9, 21m

Genus Odontophora Biitschli, 1874
31. Odontophora sp.
HdEAE 170A, 2013.05.30., 5 3 49 H A4, 6.4m/ 170, 2013.05.30., & =

=% Akl A8, 14.8m; 1704, 2013.08.26., B & <7 <vxd A2, 8m

Family Comesomatidae

Subfamily Sabatieriinae

Genus Actarjania Hopper, 1967

32. Actarjania sp. (Fig. 8)

A 10A, 2013.05.30., A5 231 4kl AA9, 225m/ 170 A, 2013.05.30., 74 &
3 Az 4310, 7.5m/ 1A, 2013.05.30., A5 &3 AbxE AF11, 14m



Superfamily Chromadoroidea

Family Chromadoridae

Subfamily Chromadorinae

Genus Chromadora Bastian, 1865

33. Chromadora sp.

WEA T 2704, 2013.05.30., B5 =3 &9 G343, 13m/ 170A], 2013.05.30., 85 &%
G FH4, 6.4m; 271, 2013.08.26., 5 =7 49 F A5 10m

Genus Chromadorella Filipjev, 1918
34. Chromadorella sp.
FEAF: 10A, 2013.0826., F&E &3 L9d FH3, 126m/ 1714, 2013.08.26., 74 &

=7 &9 H 836, 15.6m

Subfamily Hypodontolaiminae
Genus Chromadorita Filipjev, 1922
35. Chromadorita sp.

dFAQ = 1/4A], 2013.0826., BE =3 <9 A1, 5m

Genus Dichromadora Kreis, 1929
36. Dichromadora sp.

FEA R 1A, 2013.08.26., AH =X 4uH GH1, 5m

Genus Neochromadora Micoletzky, 1924
37. Neochromadora sp.

A g 2704, 2013.08.26., A& &2 A¥x g A M8 14m

Genus Ptycholaimellus Cobb, 1920

38. Ptycholaimellus sp.

VEA R 10A], 2013.05.30,, A5 =3 &3 G35, 105m/ 1784, 2013.05.30., 78+
<7 g9 46, 15.6m:370A), 2013.0826., A5 &3 <493 F#1, 5m

W

Subfamily Euchromadorinae

Genus Endeolophos Boucher, 1976

39. Endeolophos sp.

A= 2704, 2013.0826., BE =7 9d HH2, 8m
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Genus Rhips Cobb, 1920
40. Rhips sp. (Fig. 9)
#AAE: 1/0A], 2013.05.30. A5 &3 43" AL, 5.7m

Family Cyatholaimidae

Subfamily Cyatholaiminae

Genus Metacyatholaimus Stekhoven, 1942

41. Metacyatholaimus sp.

A = 170A] 2018.05.30, A 2% Gyl FH2, 9.7m; 1704, 2013.08.26., A& &3]

F¥d A2, 8m

Genus Marylynnia Hopper, 1977

42. Marylynnia sp. 1

wEA S 17040, 2013.05.30, A5 23 9 GA2, 9./mi278A, 2013.08.26, 45 X

G A2, 8m/ 1704, 2013.08.26., A& &X1 <
2G93 AA5, 10m/ 170 4], 2013.08.26.,

h=Y
R
o,
o
=
g
~
w
N
-
2
Do
S
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w
o
o0
[\
<p

o
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o
co
o
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o
)
r >
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o
0
—
N
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43. Marylynnia sp. 2
A 170A), 2013.05.30. A5 €3 AFxe] 448 14.8m

Genus Paralongicyatholaimus Stekhoven, 1942
44. Paralongicyatholaimus sp. (Fig. 10)
AR 870A, 2013.0826., B&E X G H AH2, 8m/ 1714, 2013.08.26., H &5 &%

g3 d A5 10m

Subfamily Paracanthonchinae

Genus Paracanthonchus Micoletzky, 1924

45. Paracanthonchus sp.

WA RA], 20130826, 45 &3 9 AH2, 8m/ 1704, 2013.08.26., 8+ =3

F¥d A5, 10m

Genus Paracyatholaimoides Gerlach, 1953
46. Paracyatholaimoides sp.
FRAA S 370A), 2013.08.26., A& 23 FIH GH2, 8m/ 1704, 2013.0826., A5 &%

97 4 A4, 6m

=

Genus Paracyatholaimus Micoletzky, 1922
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47. Paracyatholaimus sp. (Fig. 11)
FEAS 0A, 2013.05.30., AE &3 FIA AH2, 9.7m/ 104, 2013.05.30., 4=
<2 gy A5 105m/ 2704, 2013.05.30., A5 &7 2FEE] A M8 14.8m/ 170A,

2013.05.30., A& &% Atxe] AA9, 225m; 170 A, 2013.08.26., B & =31 93 G 33,

44
12.6m/ 1704, 2013.08.26., 45 =% 42txe] BHE, 14m/ 3784, 2013.08.26., 4 & =3I

AhEel A9, 21m

Subfamily Pomponematinae

Genus Pomponema Cobb, 1970

48. Pomponema sp. 1

dEA R 1A, 2013.05.30., A5 = &y H B3R5, 105/ A, A5 =3 A

710, 75m; 170 A, 2013.08.26., 45 &2 &4yd A5 10m

49, Pomponema sSp. 2

AR UIA, A5 &3 Axg AA9, 225m

Genus Nannolaimoides Ott, 1972

50. Nannolaimoides sp. 1

AEAE: IAA, A5 2 49Hd AAH2, 9.7m; 170A], 2013.08.26., A5 &7 2FE T
A

A8, 14m/ 1704, 2013.08.26., B+ =1 Abx2] A A9, 21m

51. Nannolaimoides sp. 2
#AE: 1/0A], 2013.05.30., A5 &3 &y G5 105m/ 1704, 2013.05.30., 45

=% 4kl 4A-10, 7.5m

H

Genus Kraspedonema Gerlach, 1954
52. Kraspedonema sp.
A= 174A], 2013.05.30,, BE =3 < AF A3, 13m

Family Selachinematidae

Genus Gammanema Cobb, 1920

53. Gammanema sp. (Fig. 12)

AR 170A, 2013.05.30., A5 &3 Abxe] AA10, 7.5m; 270 4], 2013.08.26., 74 &

=3 g9 ZA2, 8m/ 1714, 2013.08.26., F&H =3 AtxeE FH7, Tm

Genus Halichoanolaimus De Man, 1886

54. Halichoanolaimus sp.
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A= 1704, 2013.08.26., 78 &

o
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o
2
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Genus Richtersia Steiner, 1916

55. Richtersia sp. (Fig. 13)

WEA R 2704, 2013.05.30., A5 =3 &I G5, 105m/ 270 A, 2013.05.30., 78+
=7 g9 AA6, 15.6m/ 2704, 2013.05.30., A& =31 Az A A8, 14.8m/ 370 A,
2013.05.30., A& &3 Abxe] HAd9, 225m/ 170 A, 2013.05.30., 4&H &3 Ab=

310, 7.5m/ 1704, 2013.05.30., B35 =3 Abxe] A1l 14m; 5704, 2013.08.26., 74 &

= Atz 48, 14m

g

Superfamily Desmodoroidea

Family Desmodoridae

Subfamily Spiriniinae

Genus Chromaspirina Filipjev, 1918

56. Chromaspirinia sp.

AR 1A, 2013.05.30., B5 &3 <33 FA3, 13m; 1704, 2013.08.26., 45 &%

2zl 447, Tm

Genus Metachromadora Filipjev, 1918

57. Metachromadora sp. 1

AR 1A, 2013.05.30., A& =3 ¥ G443, 13m/ 1784, 2013.05.30.,
49 A A5, 105m/ 1704, 2013.05.30., 25 &% Abxg A A7, 7.6m

o,
He
o
™

58. Metachromadora sp. 2
BAAE: 50A], 2013.05.30., A =3 4y]H G4, 64m

Genus Papillonema Verschelde, Muthumbi & Vincx, 1995
59. Papillonema sp.
#FEA S 170A, 2013.08.26., A& =2 AkxzE] HAH9, 2Im

Genus Polysigma Cobb, 1920
60. Polysigma sp.
#agE: 2704, 2013.08.26., AE =3 ¢4y H A2 8m

Genus Spirinia Gerlach, 1963
61. Spirinia sp.
#AF: 1704, 2013.05.30., 45

o
>,

A g9 ZAL, 57m/ 171A], 2013.05.30., 7 &
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Family Epsilonematidae
Subfamily Epsilonematinae
Genus Metepsilonema Steiner, 1927
62. Metepsilonema sp. 1
A= 1704, 2013.05.30., 73

A
o
™
oo
&
M
o,
juto)
o~
o))
=~
=]

63. Metepsilonema sp. 2

HFEAE: 1HA], 2013.05.30,, A5 &30 49H A34, 6.4m

Family Draconematidae

Subfamily Prochaetosomatinae

Genus Prochaetosoma Micoletzky, 1922

64. Prochaetosoma sp.

HEAE: 10A, 2013.0826., B5E & 49 A H4, 6m

Superfamily Monhysteroidea

Family Sphaerolaimidae

Subfamily Sphaerolaiminae

Genus Doliolaimus Lorenzen, 1966

65. Doliolaimus sp.

A= 1A, 2018.05.30,, BE =3 49 FH2, 9.7m

Genus Subsphaerolaimus Lorenzen, 1978
66. Subsphaerolaimus sp.
BEAZ: 10A, 2013.05.30, A5 &7 49 A4, 64m

Family Xyalidae
Genus Cobbia De Man, 1907
67. Cobbia sp.

FEA R 1A, 2013.08.26., BH =X 49 GH2, 8m

Genus Daptonema Cobb, 1920
68. Daptonema sp. 1
A 10A, 2013.05.30., A5 230 3 AH2, 9.7m/ 370A, 2013.05.30., A5

$2 gy A4, 6.4m/ 1704, 2013.05.30., AE &3 AxE AA7, 7.6m; 1744,
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2013.08.26., d & =% %]fquﬂ A1, 5m/ 2704, 2013.08.26., A& &3 &y H A2,
8m/ 570 All, 2013.08.26., A& =3 &3 A3, 12.6m/ 17H4], 2013.08.26., B & &%
<31 H 434, 6m/ 27HX1] 2013.08.26., & &= &3 A5, 10m/ 1784, 2013.08.26.,
B 23 9 A6, 166m/ 4704, 2013.08.26., BH =X A FA7, Tm/ 1A,
2013.0826., 45 &% AFx AA10, Tm

69. Daptonema sp. 2
#ZAA = 1704, 2013.05.30., A& =2 4uH AHAS5 105m/ 170 A, 2013.05.30., 45

=3 AFEe] 449, 225m

70. Daptonema sp. 3
#AAE: 270A, 2013.05.30., A& =2 AxE] A H10, 7.5m/ 170 A, 2013.05.30., A&
A 2k 4411, 14m

e

o

Genus Paramonhystera Wieser, 1956

71. Paramonhystera sp. (Fig, 14)

A= 2704, 2013.05.30,, BE = &9 B3, 13m/ 270 A, 2013.05.30., 25
=7 g9 AA5, 105m/ 37A, 2013.05.30., F&E &% 422 A 410, 7.5m

Genus Paramonohystera Steiner, 1916

72. Paramonohystera sp.

FRAA S 170A), 2013.0826., A& 231 Akl A7, Tm/ 370A), 2013.0826., A5 &3
AhEeE] A8, 14m

Genus Linhystera Juario, 1974
73. Linhystera sp.
FFEAE: 10A, 2013.05.30., d&E & Az AH9, 225m

Genus Pseudosteineria Wieser, 1956

74. Pseudostineria sp.

VEA R 10A], 2013.05.30., B35 =3 <9 H A5, 10.5m/ 1704, 2013.05.30., 75
=31 49 A6, 15.6m; 1714, 2013.08.26., 45 &3 A2 49, 2lm

Genus Scaptrella Cobb, 1917

75. Scaptrella sp.
FAEAE: 1/0A, 2013.08.26., A& =7 AxE] A9, 2Im
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Genus Stylotheristus Lorenzen, 1977

76. Stylotheristus sp. 1

A= 170A], 2013.05.30., BE =7 Abxze] B8, 14.8m; 1704, 2013.08.26., 72 &
=7 Gy -4, 6m/ 11A], 2013.08.26., d&E &3 Azl AH9, 21m/ 1714,
2013.08.26., 45 &% A=l A %10, Tm

77. Stylotheristus sp. 2

dEAQF: 1744, 2013.05.30,, BH =3 AbEe] FF11, 14m

Kl

Genus Theristus Bastian, 1865
78. Theristus sp.
#AE: 1/0A], 2013.05.30., A5 &3 4bxeEl FH12, 22.8m; 170A), 2013.08.26., 74 5

=3 493 444, 6m

Superfamily Microlaimoidea
Family Microlaimidae

Genus Microlaimus De Man, 1880
79. Microlaimus sp.

dEAQ = 170A], 2013.05.30., BEH = Atz FF10, 7.5m

Family Monoposthiidae

Genus Monoposthia De Man, 1889

80. Monoposthia sp. 1 (Fig. 15)

A = I0A] 2013.05.30., A5 2% Suld F34, 64m; 1704, 2013.08.26., A& =3
L9 A4, 6m

81. Monoposthia sp. 2
FEA = 1704, 2013.05.30., 2 &

=

o
)
o
o
I

875, 10.5m/ 170 A, 2013.05.30., &+

Genus Rhinema Cobb, 1920

82. Rhinema sp. (Fig. 16)

AR 1A, 2013.05.30, A5 =3 a1 H G35, 105m/ 2784, 2013.05.30., 785
=% AbxE]l G410, 7.5m; 2704, 2013.08.26., A5 X1 F¥9d A1, Sm/ 1A,
2013.08.26., A& &% Akx=] AAH7, Tm/ 1/0A|, 2013.08.26., A& &3 4kxE] FH11,
14m
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Family Aponchiidae

Genus Synonema Cobb, 1920

83. Synonema sp. (Fig. 17)

HFAF: 4704, 2013.05.30., BE %1 <49 2, 9.7m/ 17§ A, 2013.05.30., 4 &
=7 9 A4, 6.4m; 15704, 2013.0826., B&E =3 L9 G, 5m/ 370A),
2013.0826., A5 &7 43 32, 8m/ 1714, 2013.0826., & &7 F9H A4,
6m/ 570 A, 2013.08.26., 4% &% <9 AA5, 10m/ 1784, 2013.08.26., & &x
skl A7, Tm/ 370A), 2013.0826., H & &% AA10, Tm

el

2
o
g

Suborder Desmoscolecina
Superfamily Desmoscolecoidea
Family Desmoscolecidae
Subfamily Tricominae
Genus 7ricoma Cobb, 1893
84. Tricoma sp.

wEA R 1704, 2013.05.30., 74

Hr
o
)
ol
a=)
)
o
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—
o
o
8

Suborder Leptolaimina

Family Ceramonematidae

Genus Ceramonema Cobb, 1920

85. Ceramonema sp. (Fig. 18)

A E 1A, 2013.05.30., A& &3 &uld B3, 13m/ 170A], 2013.05.30., B5 &%
AhaEe] A8, 14.8m; 1704, 2013.08.26., A5 =3 &3z F42, 8m/ 2714, 2013.08.26.,

AE 3 49 H46, 156.6m/ 1704, 2013.08.26., A& &3 Abxe] G 38, 14m

Genus Dasynemoides Chitwood, 1936
86. Dasynemoides sp.
A= 10A], 2013.0826., A5 &% <3 A5, 10m/ 2704, 2013.0826., 45 &3]

2brg] 47410, Tm

Genus Metadasynemoides Haspeslagh, 1973
87. Metadasynemoides sp. (Fig. 19)
A E: 1/0A], 2013.0826., A& &7 2kxE] FH11, 14m

Genus Pselionema Cobb, 1933
88. Pselionema sp. (Fig. 20)
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#AzAE: 170A, 2013.05.30., A5 3 3" AH3, 13m/ 2704, 2013.05.30., 45 &3
S A6, 15.6m/ 170 A, 2013.05.30., A5 &2 Arxg] A 11, 14m; 178A),
2013.08.26., 4% &% 2rx7] A A8 14m

Genus Pterygonema Gerlach, 1954
89. Pterygonema sp.
A 170A), 2013.05.30., A5 =3 4kxe] A8, 14.8m

Family Leptolaimidae

Subfamily Camacolaiminae

Genus Camacolaimus De Man, 1889

90. Camacolaimus sp.

S A=A, 2013.0826., A &3 AFxE 4H7, Tm

Fal FHeet A4 QU Fu HH B AAs: AR 2H5A o}
< & 20144 33] 1170 AAHCEH EP 2~4, 7~9, 16~18, 34, 36), 201511 33
97N BHCIH EP 2~4, 7~9, 16~18, 36)A] 2ALE AAISATHIH 3-5-18).

==
2,
k)
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Abundance(ind./10ur)

37.072 37.074 37.077

Latitude (degree)

37.069

Okm S ¥85N0.25 kmes
129.412 129.416 129.419
Longitude (degree)

9 3-5-18. 3 FH FEAE ZAIA Y
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A1, Hae W, Hsp92 1, Mbo 1, Msp I, Xsp 1S AF-&3te] A3t & DNA o
|

A
A% A/GEs] 4B FL AAYEAGT AADRE Fud £33 A4 YBA
29 #& % AYAVl BhE F P4 9 PCR-RFLP Wy oz g

|
(1Y 3-5-30~31)E HH 7z /\]EQ] TS o|F = AE FTo| st Aow
At 2AE ol A- e gt 4 2 AE EA RN AE F
S AEsiA yerslr] 9sle] dA7IAEES AN o NGS(Next Generation

Sequencing) 7]1H & o] &3t

lN'
>

r‘lEo

Afal

Haelll

e ey [{ EA LT

Hspo2ll B ;

Mbol

a9 3-5-30. = A4 AE F 16S rRNA F342F <9
PCR-RFLP 4 Az}
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Afal

Haelll

Hsp921l

Msp 1

a9 3-5-3L 5 AA As £ COl

o
e
>
o2

o o] PCR-RFLP ¥4 A%}

o} %5714 &4 (Reference sequence) GloJE] A E A2}

- 148 -



a9 3-5-32. 5 A4 AE BAA AFE 7Hsd 16S rRNA 2 COI 59714
o

Hl o] B A E

et

B 52 A4 4B T 24 BAS A9 974D 95

71ME AERE AR&sto] ZAbal <ol A ’\]74]%-‘_5#— gH3 F3F A4
71 #18ke] 16S rRNA #xdAkek COL 314k 71 7]k

9] H}E’—E Zglol el Site specific Amplicon PCR Zzlolw & A3 tHE
3-5-6). 20143 49 209 H¥ 20143 10€ 24 71A] AR A5 16S rRNA
FA12 2 COI 42 Z+2+2] amplicon libraryE A 2t8Fe] Miseq platform(=1#
3-5-33).2 AVIAMEE SEIATHEE 3-5-7, 1™ 3-5-34). AVIANE HAHE
BLAST (http://blast.nchi.nlm.nih.gov/Blast.cgi) #H A3t A3} Patellogastropoda

(K2, Heliocidaris crassispina(2.2+3 Al), Mesocentrotus nudus(% <73

0

[¢]

A,  Apostichopus — japonicus(E7184}),  Thais Iluteostoma(EF+E=3 1% ),
Septifer virgatus(#FS=2A S R]), Pachygrapsus crassipesMFA),  Lottia

septiformis, Scurria viridula, Rotaria sordida, Balanus trigonus, Ampithoidae
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Stebbing=. A=A TH(1H 3-5-35).

¥ 3-5-6. Miseq sequencing= 9|3 site specific amplicon PCR primer g X

Gene Miseq-primer Illumina overhang adapter sequences
) ) TCGTCGGCAGCGTCAGATGTGTATAAGAGACA
71gL.CO1490-Miseq
. GTITCIACIAAYCAYAARGAYATTGG
mt-
) ) GTCTCGTGGGCTCGGAGATGTGTATAAGAGAC
1gHCO2198-Miseq
AGTAIACYTCIGGRTGICCRAARAAYCA
) TCGTCGGCAGCGTCAGATGTGTATAAGAGACA
16Sar-Miseq
GCGCCTGTTTATCAAAAACAT
mt-16S rRNA

16Sbr-Miseq

GTCTCGTGGGCTCGGAGATGTGTATAAGAGAC
AGCTCCGGTTTGAACTCAGATC

Site specific Amplicon PCR

=

Amplicon 9l

‘ Amplicon x|

Nextra index Amplicon | =t

Amplicon ZHH| % pooling

‘ MiSeq V3 sequencing

HiSeq2000 Sequencing Workflow

Paired end sequencing

- Using MiSeq platform
- v3 600 cycles)

1,561,630,084)
1,390,498,108
1,744,245,760)
1.922.242.708)

15,461,684
13,767.308|
17,268,760
19.032.106]

888
ccc
DoD

0052
0053
0.054

18] 3-5-33. Miseq V3 platformS A&
o] NGS 4]

rok
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3# 3-5-7. Miseq w4102 R xAlslo =35 A2 AEo A7IM4

Forward Reverse

number of reads 16,059 16,434
number of cotings 539 536
contig>100 512 485
used reads 14,443 14,188
unused reads 1,616 2,246
unused reads>100 1,137 1,442

(A) Forward (B) Reverse

19 3-5-34. Miseq w4102 SH3 dig @7IAde Ho] £

Patellogastropoda
Heliocidaris crassispina
Mesocentrotus nudus
Thais luteostoma
Septifer virgatus
Apostichopus japonicus
Pachygrapsus crassipes
Lottia septiformis
Scurria viridula

Rotaria sordida
Balanus trigonus
Ampithoidae Stebbing

" 7 EF

" ® ® ®» W ®E ®E = E = ®m ®

19 3-5-35. Miseq platform® 2 FA13F o 7] A

< BLAST #A4 A3 goF
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1. AAA] 8 71284 A+

b A8 FH o F3Ee s AT

AR FH FF 58 A A AR AL, 20149 39 274,
64 29, 108 9ol ZALE AAEA F 3270 AAAA YSIE o] &3 &
=, 9%, pHS &4 25 S48, 1 5 200 Aol 253 AF
oA dIFE Bh JAAHF §F FUEAR ¢ F S8 E) S48 A9 d@5E

Agatol, AR EA )
37.09-5
=
G
37.085- L R
\H
-
z 37.08 ke o -
¢ ] . EP14
° ~_ e EPZT _°
2 37.075- >~ Ep15'.:.‘:
S *3 o EP31
® EPO1 g;ﬁ-_::-‘
3? .G? ) EFU“-‘-" L EF:EU
_ EP21
: 7
37.065 .
LP"L_
\
3?;“6 1 1 1 1 \“I
129.39 129.4 129.41 129.42 129.43

ERIE LR =

YSI =74: red, YSI =4: green)

Longitude (°E)

A A =(E A= A3 blue,
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37.078

. EP32
= 37.076 ot
= ® Erzamlm
5 B
© i Er1 EP30
g orore ® oo @ 2@ =
= EP1
= eroi® . epis®

37.072 w’. «® .E;
® crl®

erise. B
37.07 g

129.415 129.417 129.419 129.421 129.423
Longitude (°E)
a9 3-6-2. A S A 7 W S AL
dA=(EHH= A3 blue, 3}selAF o

YSI =4 red, YSI =4 green)

38 A TAMA @4zl FYH FEEE AVEY, FAES 2-47 umol

kg-1, UAFA2 0.25-0.47 pmol kg-1, TFAFE 2> 48-76 umol kg-19] % X
o

il

& B9 3-6-3). 253 AT Aol= A9 glgler, tut, zle|7t 2
al

43 EP-32¢} EP-334 = 459 v&27F 5HT =34t

Nitrate [umol/kg] Phosphate [umol/kg] Silicate [umol/kg]
37.078 A

37.076 \epa

hd L
# EP24° EP30
L]
. EP31
‘® po7XEP17" ER25
BP0 o Ep1g® EP26

37.072 % EpoglER1S
\—"EP.1 0

37.074
E|

Latitude(°N)
Latitude(°N)

0.3\

37.07 T T
129.415 129.417 129.419 129.421 129.423

37.078

37.076
Ep22 EP28

7
EPS3:
°

T

z z

g < R oW EP2D

E § aror4] Ell:}é;fs‘\;uo Ep
5 5 e ¥ EP1T ER2S

16
EP

: EP06. EP ’
= P08
' =S EP04" &
(Surface)

X
éﬁ?‘zpob""v‘. Er2
37.072 \)/Epo'o' EP19
)
E,?[ [EP 10- S o
37.07 . : { 0 - :

129.415 129.417 129.419 129.421 129.423 129.415 129.417 129.419 129.421 129.423 ’ 120.415 129.417 129.419 129.421 129.423
Longitude (°E) Longitude (°E) Longitude (°E)
—A— = o O o T B i Q
% 3-6-3. T AP Aol Mo Aakd, b, At el = EE(3Y

EAZAL)
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Nitrate [pmol/kg] Phosphate [umol/kg] Silicate [pmol/kg]

37.078 5  37.078 - 05 37.078 e —
R EP33 X EP33
37.076 \ EPSZ\ 4 ar078 | EP32 104 57076 EP 6
z Mot \° = z e \° z e O\
5 R pga® EP20 3% R Epas® EP29 03 % e 2pz3” EP29 -
T 37.074 E"JZ.P 1 EP24” Epa& | 3 3r074 EP.15' 4c® EP24" EP30 ) T 37.074 EP.15'/ ® £p24% EP30 4
£ Eroe” ERIS o Epas® ER31 8] £ P06’ 58 & p17® EP25, EP31 02 £ A = ] ||
= NG A SN 23 © T e Epyg? EP26” 04 = © EROT e Ep1s® P26
37.072 | O epo” BRI S5 37.072 Epog® EP19 37.072| Epog® EP19” 3 2
L ) (] i 1 ° L 0.1 ° NS —
= o EP10 EP10°\ EP10
Bottom) N B . \ °
37.07 ( : = 0 37.07 . — 0 37.07 0
129.415 129.417 129.419 129.421 129.423 129.415 129.417 129.419 129.421 129.423 129.415 129.417 129.419 129.421 129.423
37.078 5 37078 - 05 37.078 8
EP33 e \ EP33 I EP33
J— N o ~v
37.076 levzr /Ep.sz 4 31078 o ?0\_,\ B 104 7076 ” g\ Eps2 6
z —o. PEP2E z 003gRzs” EPREN N | 3 EP22 Lh28
£ 2\EP2éP23. Epag 3 € E:lzépza' [T 03 % El; 4 Ep23" EP29
T 37.074 EP15 T e Ep24® EP30 & garoms EP1S e Ep2d® EP30N S 37.074- ® £p24>EP30 B4
= EP06) EPIE = e p s EP31 B z AL o= TR = EPOET ERIE g by EPS1 =
3 © ERo7 RN 160 EP26” ‘5 . e epor! ERIT ornoe® \ 02 5 ® ERo7 ERIT a0 EP26”
N ®epog/ERIS g ® epog” ER18 =g \ SEPog (ERIE "¢
37.072 N\ eEpog® EP19. 37.072 © Epog” EP19 37.0721 ® £pog” EP19 2
e LA ! N ER R 04 EPM"EW
L ol
a7.07 5urface) : : : 0o 3ror ] . oL 37.07 - . : 0
129.415 129.417 129.419 129.421 129.423 129.415 129.417 129.419 129.421 129.423 129.415 129.417 129.419 129.421 129.423
Longitude (°E) Longitude (°E) Longitude (°E)
-6-4 = ez ] o J A QAP NRe: X g] o H (g
a9 3-6-4. T A Aol A4, 4k, At e = EE6E
=
= A ZAD
=] O]]]]'i]ﬂ_" ]_]11:rz/\m/\945} E]
6'%] 2ol /15—1}\@' A Q’%%‘ AN = 35 —IE_/KELA(;’ s /= &
Loﬂ_Q_[LHoooﬂlnE]_u}]l)r]_ﬂo[q Al o ]g‘ A AL 7l o
H]EO]'ME c:}o]:u 27 O WorH2 ,‘l_'ILLDE A 11' Ex_u"/]’ 1_]
A o A = ol —-6— oo ZAAX - _
MAe 1d HEHE RYTH(aY 3-6-4). sEHAE ZAEE 0-1.2 pmol kg1,
) =
ol Ak 1.7-45 pmol kg-1S YeElW #4Hd v 22

WA RO Azrar
109 99 AN S SR AL st 697 AR FALE AdD A
A QNG FRE EFNA NS Rtk AF 4 W wpg & ol

= s} gelAE WEE meln Ytk o]t ol
Mg % ARES A BEIA ANE f71%el AFolA AAAH o
$E7k EEol Ha 2w ol BrHY 3-65). ¥

umol kg-1, 214k 0.03-0.33 pmol kg-1, 714+ 2.6-8.

!
—  rE
1o

£ o

mol kg-1S E.9)
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Latitude(°N)

Latitude(°N)

1% 3-6-5. FH ZAF Aol Ao At

Nitrate [umol/kg]

5
37.076 4
z
37.074 2 o2® EP30 . g
: . EP24’ 3
E”."g,,ﬁ:-‘ EP17° EP.25. AN F2 %
o7 eepis EP26
37.0721 EP19
EP09
= *ep10® % !
(Bottom)
37.07 - - - 0
5 129.415 129.417 129.419 129.421 129.423
078 5
\ \ EP33
Ll
S 4
o
37.076
- X
EP28 z
EP22 ¢ \ 3 2
® EP29 5
37.0741 ER1 5./52‘2,,249/5930 3
poe’ EP16 —® Ep3q B =
o Bpor® EP1T ER28 = F2 5
Epog” EP18” ERZE g -
37.072 © £pog® EP19
0.5epog™ ER10
(Surface) \
37.07 - : r 0
129.415 120.417 129.419 129.421 129.423

Longitude (°E)

ZAh

Phosphate [umol/kg]

37.078 ; 05
EP33
03|
\ o
37.076 T pa: 0.25 0.4
Ep27 = |
Ep22” ERZ8 % 0.3
37.074 EP1S® ERY 2@ EP30 o
® EP1 —eEP31 %
B e po7® EP17° EP25 EFS 0.2
ERO7 = Ep1g® EP26
o
37.0721 _/\—EPos. EP19 41
3 ®EP10 2,
).
37.07 - - -
129.415 129.417 129.419 129.421 129.423
37.078 0.5
\ \ EP33
8 % 04
37.076 S -
| EP2 2
2 0.3
37.074
02
37.072
0.1
37.07

129.415 129.417 129.419 129.421 129.423
Longitude (°E)

o

-

Akl

EREE

Silicate [umol/kg]

= P27
£ Epo2R ERZ8T
3 EP1GHEF 28
£ £pos” EP1E ER2¢ o'Eng
® ‘@ £po " EPITT EP25 =g
e ®Ep1g’ ER26
Epos” EP19
. P“W»
[ epss
oV
EP32
—_ @
z \
g 23" B2
2 Ze
£ p2s® EP31
k] m;:fs' EP26°
°
EPog” EP19
P10

37.07

129.415 129.417 129.419 129.421 129.423
Longitude (°E)

e #2104

= AOU
6% EP33 I 20
° =
37.076- Epor P32 0
8 37.074+ | 5?EP'235 ® EP30 ~
3 TONER2ARERS0 . 20
E ER06_ ELIR % EP2s” EPS
4 = SR e PEra N\ i
37.0721 Epos” EP19" % B
® EP10
o
37.07 T : T T v -60 37.07 T T T T T 60
129.415 129.417 129.419 129.421 129.423 129.415 129.417 129.419 129.421 129.423
Longitude (°E) Longitude (°E)
AOU AOU
37.078 I 20 37.078 — I 20
= \ L] =
_ S
SRS 0 EP27 . \ 0
z z ®/EP28 -
%— % 22;:30 EP29__ 50—
T 37.074 20 5 37.074 $ Ep 6‘/EP305 -20
£ BT EP E:.',gp 1 Epos® EP31
3 B - e pog® EP18" "?".25. B
37.072 .40  37.072 ® £pog” EP19 -40
Ep04VER10
e °
37.07 - - - - - -60 37.07 T — - - : -60
120.415 129.417 129.419 129.421 129.423 129.415 129.417 129.419 129.421 129.423
Longitude (°E) Longitude (°E)
_A— = o o) e} =
3-6-6. T A A Fol A9 3Y(2F)H 69(LEF) ZHY] A4
AR (AOU)
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102 AOU
= <
X
37.076- \‘E
_ EP27
Z EP28
g EP22 S'¢
5 EP29 9
E 37.074—\%&15'5:2;24 EP30 o 20
£ EPo6 ERIS ¢ Epos® EP31 ~]
- ®EROT =o gp1g® EP26 o
XM= *ep10” ., :
® 0
(Bottom) |
37.07 i : , . . 60
129.415 129.417 129.419 129.421 129.423
Longitude (°E)
AOU
37.078 20
\ EP33 !
37.076 % B z/
N \ I \ E;_'QJ 0
£
I3
E 37.074 20
®
-
37.072- Bl .40
37.07 -60

129.415 129.417 129.419 129.421 129.423
Longitude (°E)

a9 3-6-7. T A AGelAM e 108 2HT] A AR FAOU)

H2R7] A AR (Apparent Oxygen Utilization, AOU; b4 ¥ 3le® - =
3ol Hlaf 6ol AHA HExE Al AA Tt

7 ar
FHOE Q3] Aart AzEe] Yes ¢+ ATHAY 3-6-7). ALhe] HE
5} JEsh Aok Bom A54F ol AR B w, 4B YAHE A Bo
BF Bee & 5 Sl
69 pHE 39 P9 nusgds w Awsoz Frsgon, ot 45 A4
Ay Fkl ME WA FE ATHLY 36-8). W ¥
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o] &= pHe} #H7]

RN

474 EP-8, EP-9, EP-17°|A #& %7}
SR FME el Aol (pHe

Y
i
<)
SN—"

¢ _>; o
P
B

!

(e} [e) ES - o
G Uo7k tEE, ol o Aol BAel Arjow st ved.
= 1=y = =)
stAINE g FE FXAAE L AFol7t YERUA] dom, siA™E FAAE
A Aolg Foick okt ol F9ne
°F 0.17% = T o=
B o A Eis

8.18
8.15
z z 8.12
g § 8.09
£ £
5 = - 806
S 803
(Bottom) | 8
129.415 129.417 129.419 129.421 129.423 129.415 129.417 129.419 129.421 129.423
Longitude (°E) Longitude (°E)
37.078 PH
’ EP33 8.18 8.18
L]
8.15 8.15
37.076-| EP325
T T
lg 37.074- 8.09 g 8.09
E = E - 8.06
37.072 Beane =
2 8.03
707 (Surface) | L ) 5
. 129,415 129.417 129.418 129.421 129.423 8 ’ 129.415 129.417 129.419 129.421 129.423

Longitude (°E)

2% 3-6-8. 39(2F) I 64

Longitude (°E)

(LE8%)pH E¥X %

TCO2 [umol/kg]

37.078 !2100
37.076- 2070
o i
s 2040
T 37.074 P 24- EP30
£ EPoE ER16 EP31
5 * Ero7” Ep17® Engpza 2010
37.072 Po? EP19° B9 |
L EP|1n 1980
37.07 - - : : :
129.415 129.417 129.419 129.421 129.423 1950
TCO2 [umol/kg]
37.078 2100
\ EP33
L]
37.076- & EP32 - 2070
H /Eezzpza * =
L :-zépza EP29 2040
T 37.074- ERt Epzj" EP30
= epoe ERT EP25 EP31 010
K epo7  EP1T" o Est - 201
37.072 EBo975P19 =
Vo I1980
37.07 : : T T . 1950
129.415 129.417 129.419 129.421 129.423
Longitude (°E)
[e) = = B
a9 3-6-9. 39 F &< Flga
(TCO) wE®=
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riot
o,
N
(g
m
2
o
o
riot
o,
r o3
4

SRk

20141 54, 69 Z2t 1871 A ¥ 2014 10€, 2015 34, 649, 1090 7+

1
29N A 2SEAES 29 AY7IE ol&ste] AHs e, 2024 A4
& 2ol Fd3 1278 AAl sl dx&, T

A oA S AL

(TOC), v &% (Trace elements)S 4 3FAtH1d 3-6-10).

37.074N
|

EP-24
EP;16 *

37.072°N

37.070°N

129.414°N 129.416°N 129.418°N
a9 3-6-10. A4A Fu W A FH 24 7Y

W oEF H4E 24 4%

20149 549l AT HA = F F7]eta(Total Organic Carbon :

7] ek

TOC) &

F 0.025~0.039 %°] M= GHER F Aol7F UL, 69l 0.026~0.066

% AR sl ¥ A3 EP-02, EP-03, EP-04, EP-07¢] %
gol 0040 %= vE dds Hu ddiHde= w7 dHEwd o= 5

bE F99el A Aoz AZAEHIY 3-6-11).
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[]1405

Fe (%)

e @9”@”@3 Ve e Ve Y Ve (e Vi e e e M M e

W7EHMn)2> 549l 106~268 mg kg-19] W= slietdel AHs A

EP-03, EP-04, EP-072] W3t gaFo] b2 AHME HU FUdoz =9kt 6¢
o = 96~308 mg keg-1¢9 W= 5¥¥ gy < FHo A3 AA EP-14,

3-6-14).

400 —

[] 1405
J B 1406

300 —

2

S

=
|

Mn (mg/kg)

100 —

LY D A AT A AN o A1 AP}
B R R R R R R R L e

Py
LR

a% 3-6-14. HAE W ¥t g
YELDS HI} v)=d Bz s vehlo] ohuksEw 9l %

= !
EP-09, EP-17, EP-18° A Atz o2 A vebta glon sful &
EP-34, EP-35% 593 690 & %% 2ol HAvH1¥ 3-6-15).
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W

dAd  EP-14904 714 =2 »5E Jerggon v o= 44
TEHES Btk 6¥90le 1.96~1051 mg kg-12 W=

ot

% 9= A<l EP-11, EP-13, EP-149} ¢ub Ho 9%t A EP-16, EP-17,
EP-249] YA o] & BFE Bot AdH s =shvh(1d 3-6-19).
120
1001 []1405
25 5 M 1406
20 —
~
==
en 15—
N
Z
57

A A A6 At S A ab 6
»‘3» ‘&g»%g,x\@,%?_%g,\ @g,\ ‘3,\ @X“%ﬂn‘ @x‘%‘z‘” @X’”’ ‘Xz‘%yﬁ

@f“’”gx‘%z

a9 3-6-19. 4 i U2 a4

T2 (Cwe 599 293~1372 mg kg-19 WA= sotdo] AH3s AA
EP-02014 7} =2 & Yetudlon gditgiom BEAE% o5 AHH<
EP-13, EP-140A iAoz e s Btk 699+ 1.70~943 mg
kg-1¢] W= dvtsHom BXZ% o5 A< EP-11, EP-13, EP-14¢} Shwtb
Holl A AH EP-16, EP-17, EP-202] & g#o] v HAHPE Hu} A
Ao =2y 3-6-20).

16 —

[]1405
i B 1406

Cu (mg/kg)

N3

L\ A A0 A1 A% a0 M _ak o
SV SV TN e e Ve Ve e e e N N e M e

a9 3-6-20. HAE= W Y FF
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o}l (Zn)2 5€°l 180~41.3 mg kg-12 W= sctdde] A3 HH EP-02
A 7H w2 s UeEden duigdor EAE 9% A3 EP-11,
EP-13, EP-14¢} hdk Hel 923 A A EP-16, EP-17, EP-20014 Aoz
=2 HS Bt 6¥€dE 83~520 mg kg-12 MR T AHoR EHAMZ%
9] A<l EP-11, EP-13, EP-14¢} <bwt Hof 9xs A4 EP-16, EP-17,
EP-209] o}¢d gteo] th2 AAE B 8oz =dvhi(1d 3-6-21).

I

Zn (mg/kg)

6 Al A% a8 A ah 6
R gx’”\g?"‘ o> @z‘%sz

LR\ .S &
A s Rl R S e R R o

a9 3-6-21. HAE Wl ot I

H] 22 (As)e 59l 54~153 mg kg-19 He= skl Az A3 EP-02,

(]

EP-07, ¢hirsdoz HAE% o= Azl EP-133% oyt Hol #jA3 AA
EP-16, EP-17, EP-20014 doid oz =& Fas nrh 6€d+ 35~150
mg kg-1¢ WHAR dRkFAHoR HAZ% 95 AH<l EP-11, EP-13, EP-14%}
obdlk Ho 91218 AB# EP-16, EP-17, EP-209] H| 4 3Fo] tfE AHE wr}
Ao R Eavh(1y 3-6-22).
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472 EP-11, EP-13, EP-14¢} S5k Ho #1x& B EP-16, &utz4 o= o
% 95 AA<Q EP-20, EP-219] W o] vhE s By duHem

ST 19 3-6-24).

30 —

)
S
|

Pb (mg/kg)

...
=
|

@V’%‘z‘“ﬂ%}z‘%‘I'%?”%X"“zﬁ“q%ﬁ‘%ﬁ‘%?"%?"'\@?"‘%ﬂﬂ‘“@?n‘%‘zn‘b&x"’;‘2"%?'"’6

a9 3-6-24 HASW & &

20143 10¥ 9] &17]¥+2(Total Organic Carbon : TOC) 3t#& ndo]dith &
FHFE(ADS 2.68~647%(HAT 4.32+1.25%)HH = A EC-16, EC-17, EC-18,
EC-36°1A iAoz =2 FE& Yedlorn, HFe)> 0.31~1.79%(F
1.00£0.46%) M A= A5 EC-7, EC-99A HddAo=m & F:& HIATHGE
3-6-1).

¥ 367120149 108 2AAY BEHAE W FH9L W FE5daEE

TOC | Al | Fe |Mn| Li | Cr | Co| Ni|Cu|zn| As | cd | Pp
% mg/kg
EC-2 | nd | 396|087 | 99 | 153 ] 84 | 173|337 | 306 [ 223 | 603 | 0.013 | 17.3
EC-3 | nd | 268|062 74| 88 | 52 | 1.38] 201 | 393 | 151 | 494 | 0.007 | 133
EC-4 | nd [326|031 |59 |105| 49 | 095 | 1.42 | 158 | 134 | 527 | 0016 | 17.4
EC-7 | nd |344| 161 | 99 | 144 | 206 | 2.87 | 680 | 536 | 275 | 484 | 0019 | 189
EC-9 | nd |369| 106|101 | 154 | 136 | 239 | 476 | 297 | 223 | 7.81 | 0027 | 197
EC-16 | nd | 647|179 | 254 | 312 | 252 | 516 | 827 | 587 | 480 | 972 | 0026 | 224
EC-17 | nd | 548 | 1.04 | 126 | 175 | 160 | 2.82 | 529 | 442 | 255 | 793 | 0017 | 196
EC-18 | nd | 438 | 069 | 128 | 94 | 72 | 145 | 194 | 314 | 17.3 | 421 | 0010 | 21.2
EC-36 | nd | 550|098 | 97 | 186 | 259 | 247 | 523 | 489 | 274 | 1018 | 0.021 | 176

St
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20143 10¥€ 9] 3H(Mn)> 59~254 mg/kg(H 1t 115+57 mg/kg) HZ AH
EC-16, EC-17, EC-18°l4 AthA o =& FxZ yelyon lE(L)S 88
~31.2 mg/kg(@ i 157+6.8 mg/kg)el W= F3 EC-2, EC-9, EC-16, EC-17,
EC-36°14 Atzer =g 22 Bt ZE(Crn 49~259 mg/kg(HiF
141483 mg/kg)e W= A EC-7, EC-16, EC-17, EC-36°14 Adujdo=
e LS Yeoen ZPE(Co)E 0.95~5.16 mg/kg(F 3 2.36+1.25 mg/kg)
o W9z A EC-7, EC-9, EC-16, EC-17, EC-36°1A Atjdos & 5%
Z Bt UZNDS 1.42~827 mg/kg(H1 4344234 mg/kg)el B2 AH
EC-7, EC-16, EC-17, EC-36°l4] Ao g %& %5 Yetdlon, F2(Cu)
158~5.87 mg/kg(F 1 391+1.36 mg/kg)el W= AH EC-7, EC-16,
EC-17, EC-36°14 AdHoz ¥ 55 HJTh o}d(Zn)2 134~480
mg/kg(F 1 24.3£10.3 mg/kg)el M E AF EC-7, EC-16, EC-17, EC-360°4]
AgAozn e FTxZ ygdlon, HA(As)E 4.21~10.18 mg/kg(E Tt
6.77+2.21 mg/kg)el M2 A EC-9, EC-16, EC-17, EC-360l4 Atz o=
e FEE B A=HCDLS 0.007~0.027 mg/kg(HT  0.017+0.007
mg/kg)e] W Z FH EC-9, EC-16, EC-36°14 Athd oz =& vLE e
wor W(Ph)& 13.3~224 mg/kg(H 186426 mg/kg)el M= A EC-9,
EC-16, EC-17, EC-18°14 A8z ¥& H=Z2 BATHE 3-6-1).

rr

(

E 3-6-2. 201549 39 2AAYG EFHAE U FH0s L FEALEE

TOC | Al Fe | Mn| Li Cr | Co | Ni Cu Zn As Cd Pb
% mg/kg
EC-2 nd 298 1090 | 207|132 | 82 | 205|328 | 3.01 | 338 | 675 | 0.007 | 12.7
EC-3 nd | 481 | 088|123 | 115 | 137 | 259 | 484 | 416 | 23.0 | 7.04 | 0.011 | 234
EC-4 nd | 429|106 | 94 | 226 | 186 | 220 | 405 | 5.05 | 233 | 598 | 0.015 | 166
EC-7 nd | 425|136 | 189|236 | 16.7 | 3.37 | 528 | 6.08 | 36.0 | 648 | 0.020 | 15.7
EC-9 nd | 519 | 1.78 | 174 | 240 | 29.8 | 450 | 879 | 861 | 434 | 893 | 0.030 | 23.7
EC-16 nd | 410 | 150 | 267 | 188 | 155 | 2.73 | 6.26 | 6.83 | 66.2 | 896 | 0.082 | 374
EC-17 nd 464 | 148 | 133 | 20.8 | 23.0 | 352 | 715 | 6.08 | 39.1 | 11.20 | 0.015 | 234
EC-18 nd |35 |08 | 8 | 123 | 80 | 1.84 | 343 | 3.08 | 248 | 7.08 | 0.010 | 16.8
EC-36 nd | 439 | 157 | 266 | 24.8 | 29.8 | 418 | 881 | 7.57 | 46.3 | 14.93 | 0.024 | 22.8

St

20159 399 EH7]¥t4(Total Organic Carbon : TOC) d+#& ndolAdvt. &
FuH(ADS 298~5.19%(F+ 4.2510.66 %)W = A EC-3, EC-9, EC-17¢]
A Aoz 22 28 Yoy H(Fe) 0.85~1.78%(H T 1.26+£0.35 %)
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w2 Ad EC-9, EC-16, EC-17, EC-36014 Atha oz &2 ¥x2Z By
(% 3-6-2).

20159 3€9 %7HMn)> 80~267 mg/kg(%ﬁ 170+69 mg/kg) WY E AH
EC-2, EC-16, EC-36°4 AHtHA oz & & vehdon, fELe 115
~24.8 mg/kg(F 7 19.1454 mg/kg)e W= XMJ EC-4, EC-7, EC-9, EC-36
AN AHeR =& FEE BT AF(Cr)S 80~29.8 mg/kg(Hit 18.1+8.1
mg/kg)el W Z AH EC-9, EC-17, EC-36014 Aidor =& srE e
o #WE(Co)E 1.84~450 mg/kg(H 1 3.00+0.95 mg/kg)el W= A
EC-7, EC-9, EC-17, EC-36°14 Aoz =& v=5 Bt YZANDS
3.28~8.81 mg/kg(B it 576+2.13 mg/kg)e] W= AW EC-9, EC-16, EC-17,
EC-36014 Aoidoz %& $=F velow, 7 (Cwe 3.01~861 mg/kg
(B3t 561+1.95 mg/kg)el W2 A EC-7, EC-9, EC-16, EC-17, EC-36°l 4]
AiHer e FEE Bt old(Zn)e 23.0~66.2 mg/kg(H¥t 37.3£13.8
mg/kg)e] M Z FH EC-9, EC-16, EC-36°14 AtHd oz & FLE e
Wom HA(As)= 598~1493 mg/kg(Hr 859+2.88 mg/kg)el HHA=Z AHA
EC-9, EC-16, EC-17, EC-364 dHH oz =& FE& HAth 71=H(Cd)2
0.007~0.082 mg/kg(H ¥ 0.024+0.023 mg/kg)el WHE A EC-9, EC-16°14]
FHHeR e FEE YeYlon, w(Pbh)e 12.7~374 mg/kg(H1 21.4+7.3
mg/kg)el M= AH EC-3, EC-9, EC-16, EC-17, EC-36°4 Az o= =
S TEE EATHE 3-6-2).

E 3-6-3. 20156 69 F=AA

TOC | Al | Fe | Mn | Li
% mg/kg
EC-2 | nd [533[095] 121 [ 217103 247 | 363 | 365 | 265 | 796 | 0.012 | 215
EC-3 | nd [478[072] 109 [ 131|184 146 | 331 | 400 | 229 | 474 [ 0015 | 203
EC-4 | nd [530]146] 196 [ 233|229 | 387 | 818 | 620 | 37.4 | 9.13 [ 0.018 | 190
EC-7 | nd [545[085| 118 [ 161|133 | 225 | 411 | 414 | 250 | 477 [ 0034 | 217
EC-9 | nd [457[1.19] 128 [ 175|179 | 295 | 472 | 698 | 336 | 9.03 | 0.014 | 188
EC-16 | nd | 501|122 138 | 200 | 27.8 | 342 | 643 | 750 | 324 | 802 | 0.028 | 16.1
EC-17 | nd | 476 | 167 | 191 | 24.1 [ 199 ] 369 | 764 | 604 | 40.1 | 12.85 | 0.041 | 160
EC-18 | nd | 421|104 134 | 146 | 145] 259 | 529 | 386 | 228 | 801 | 0.016 | 169
EC-36 | nd | 455|157 171 | 185|197 ] 358 | 6.11 | 446 | 363 | 791 | 0.023 | 205
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20159 6€ 9] EFf7)¥4(Total Organic Carbon : TOC) =& ndoldrt. &
FuH(ADS 4.21~545%(F 4.83+042 %)HA=Z A EC-2, EC-3, EC4,
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EC-7, EC-1694 Audog =& Fx2 yedon H(Fe)d 0.72~1.67%(F
T 1.19+0.33%) 8 912 A% EC-4, EC-17, EC-36014 AtHAoz & 2
B ATHEE 3-6-3).

20159 6€9< H7HMn)2 109~196 mg/kg(H vt 145+32 mg/kg) HZ AH
EC-4, EC-17, EC-36°14 #tAez £& xZ yeldler g5Lie 131
~24.1 mg/kg(H ¥ 18.8+3.8 mg/kg)el W= A3 EC-2, EC-4, EC-16, EC-17
oA AHHoR w& FEE HIATY AFCrS 103~278 mg/kg(E
183452 mg/kg)el M= A EC-16, EC-17, EC-36014 Audog =& &
=2 Yetglon, 3w E(Co)E 1.46~3.87 mg/kg(B i 2.92+0.80 mg/kg)el 9l
= A EC-4, EC-16, EC-17, EC-369A A4 os w2 =5 KAt UA
(Ni)& 3.31~8.18 mg/kg(H 1 549+1.73 mg/kg)el W= A4 EC-4, EC-16,
EC-17, EC-3694 Addor =& w2 ygdlon, T8 (CuwEe 3.65~750
mg/kg(F 1 5.20£1.48 mg/kg)e] M Z X EC-4, EC-9, EC-16°14 )= o
2 =L FEE BT old(Zn)e 228~40.1 mg/kg(BF 30.8+6.6 mg/kg)2l
Hel2 AH EC-4, EC-9, EC-16, EC-17, EC-369l4 Auldog o 22
Ve o, B2 (As)E 4.74~12.85 mg/kg(H 1t 8.05+2.42 mg/kg)el HHE A
A EC-4, EC-9, EC-1794 Addoz ®& x5 BT J1=H(CD)S
0.012~0.041 mg/kg(B¥ 0.022+0.010 mg/kg)el WH=E A EC-7, EC-16,
EC-17914 Adix o g =& s:& Yetllon, Fd(Pb)& 16.0~21.7 mg/kg(*3
T 190422 mg/kg)el W2 AH EC-2, EC-3, EC-7, EC-36°A Aujdo=z

2 FEE HAW(E 3-6-3).

T 364 0159 108 2AAA BEHAR W) FH7188 2 2EU0EE

TOC | Al [ Fe [Mn| Li [ Cr | Co | Ni |cCu

% mg/kg
EC-2 | nd [326]120] 191 | 93 [105] 210 | 388 | 143] 205 | 1279 | 0.107 | 1938
EC-3 | nd |232]079| 122 |132] 82 | 184 | 513 353 386 | 734 | 0.106 | 127
EC-4 | nd |427]145]| 189 | 217223 | 407 | 805 |584 ] 435 | 975 | 0097 | 211
EC-7 | nd |402]096] 127 [179] 143 218 | 411 | 253 376 | 866 | 0.076 | 192
EC-9 | nd [316]070 | 134 [ 207|107 | 174 | 531 | 490 | 41.7 | 847 | 0.095 | 173
EC-16 | nd |423]118] 120 | 194 | 183 ] 278 | 628 | 571 | 385 | 16.19 | 0.088 | 25.1
EC-17 | nd |553]020] 51 | 82 | 31 [ 059 | 385 | 269 | 250 | 298 | 0.092 | 238
EC-18 | nd |559 | 173255 | 302|297 ] 444 | 1063 | 583 | 632 | 9.25 | 0.092 | 200
EC-36 | nd | 416|069 | 146 | 166 | 103 ] 1.30 | 383 | 473 | 341 | 583 | 0.091 | 168

St

20154 10¥€ 9] Z#7]€4&(Total Organic Carbon @ TOC) #& ndolitt. &

- 169 -



FrE(ADS 2.32~559% (B 4.06+1.06 %)M )= A EC-4, EC-16, EC-17,
EC-1894 Aoidoz =& F=& uYeidllen, H(Fe) 0.20~1.73%(F
0.99+0.46%) M 1 & A7 EC-2, EC-4, EC-16, EC-18lA A& o7 =& %
S HATHEE 3-6-4).

20159 10€ 9] W2H(Mn)< 51~255 mg/kg( v 149457 mg/kg) W= AA
EC-2, EC-4, EC-1894 dudoz =2 v55 Yedoen, gL 82~
30.2 mg/kg(H 1 17.5+6.8 mg/kg)el W2 A3 EC-4, EC-7, EC-9, EC-18°]
A AR 2 FEE BIth AE(Cr)2 31~297 mg/kg(Ht 14.248.1
mg/kg)el W Z AH EC-4, EC-16, EC-18°14 Adoz & srE e
Wwon FUE(Co)x 059~4.44 mg/kg(B1 2.34+£1.25 mg/kg)el BY= HHA
EC-4, EC-16, EC-18°14 Audoz =e ¥xE2 Btk UAN)S 383~
10.63 mg/kg(H 568+2.33 mg/kg)el HZE A EC-4, EC-16, EC-18A
dader e wEE uUsdlen, F#(Cwe 143~584 mg/kg(E T
413164 mg/kg)el W9Z AW EC-4, EC-16, EC-184A Atz ow o &
TE BHAY. ol (Zn)S 25.0~63.2 mg/kg(H 39.1+10.8 mg/kg)e]l HZ A
A EC-4, EC-9, EC-18%14 Afdoz o ErZ yegyon HA(As)E
2.98~16.19 mg/kg(B 3+ 9.03+3.81 mg/kg)e] WA= A% EC-2, EC-4, EC-16°]
A AR = vRE BT JI=EH(CDS 0.076~0.107 mg/kg(H 1t
0.094+0.009 mg/kg)e] W Z A EC-2, EC-3, EC-4olA Adjzow =2 &
=5 yetyod, ¥d(Ph)2 12.7~251 mg/kg(F i 19.3+3.7 mg/kg)e] HAZ A
4 EC-16, EC-17, EC-18°14 ZtHA oz %L s=E HIATH

Group C
EP-34
L]

0.0

PC 2 (19.7%)

-10—

20—

30 20 10 00 10
PC 1 (31.2%)
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=  seEgecldel  dAudes detstrl flstel FAE 24 (Principal
component analysis : PCA)S AASITH1H 3-6-25).

2014 59l &¥FT X9 oE e FAH LS Fetetr] 9E FHAH e
1685 2dF 1258 ddoz FAREAE AAsder FA4ZIPC 1)<
=(Mz), FF71E2(TOC), 25 (Cr), o} (Zn), Hla(As), 72 (Cw), F(Pb), &
E(Co¢t =2 oA r>057E yEal 3tk Nematodes®] A A==

Adud FFedy A Fe ARBAAE=079E Hola U
Polychaetes®] A2 =9} Fogt o] A@dAA =050 eI o,
Halacaloideans, Bivalves, Cnidarians®] A2¥dx=et= gk 59 A3
(r<-0.83)8 Holi At} FAHE2PC 2)2 FF=H(CA), FZHMn), &F1]5(Al),
A(Fe), BtUE (V)Y =& &34 >052)5 HERd I glow, ols 37
& Ostracods®] A AE =S Fo8 4o FA#A(r=054)& Holal Uth
3l Aozl eAF AxEE AVEW A JfY AL

o

T =

ol 2 gl AT AGrowp A FE H‘ﬂOﬂ e AHoR %
A 2|

Polychaetes Co | Group A
LI 2.0+

Ld H
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Tllrb llarians ¢,

S M S Group C
@ a o
g 0.0 — e heuﬂndommm&m ,,,,,,,,,,,,,,,,,, !9 ,!As,,q g SFP16
8 3 Nemato: de Li N
= ® Na auplius | ® ZnSFe Q

Harpacticoids  Bivalves
05— i | ®

{TOC
°

>

20143 699l+= 74892 1685 FdF 955 ez FAHAEEAES A
stgon] FHRIPC DS 2E(L), A(Fe), 2E(Cn), oA (Zn), M2(As), Y=
(Mz), 72(Cu), ®(Pb), 7H=5(Cd), ucan) %u]ﬁ(m) 2 (Fe), Wb (V)
B} oEe ARBA (0682 UET glo] S RRE § ’H—t— A5 B
b9l Row A7EN, A% EE(Nematodes)d) A4 Es} 73k ko] Arha

’
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2 5 d7FAFAAN =83 FHFFE List

e

Phylum Porifera 35 &
Class Demospongia X =™ 7
Order Hadromerida 733 =
Family Clionidae &49}sj™ 3}
Genus Cliona Grant, 1826

1. Cliona celata Grant, 1826 < Hv}s|H

Phylum Cnidaria A}¥2 5% &

Class Anthozoa 2t& % 7

Order Actiniaria 3l &n| 2 &

Family Actiniidae 3l¥ dn] 2 3}

Genus Anthopleura Duchassaing and Michelotti, 1860 23l H @] 2k &

2. Anthopleura midori Uchida and Muramatsu, 1958 & A % &f ¥ o) =+

= =

Family Phascolosomatidae &<
= =~

Genus Phascolosoma Leuckart, 1828 S &

4. Phascolosoma sp. &9

Phylum Mollusca 91A45& &

Class Polyplacophora ©# 7
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Order Neoloricata A% &
Family Ischnochitonidae 9154 3}
Genus [Ischnochiton Gray, 1847

5. Ischnochiton comptus (Pilsbry, 1893) & Fu-4-

Genus Lepidozona Pilsbry, 1892

6. Lepidozona coreanica (Reeve, 1874) =a-%-

Family Mopaliidae w7}2] 3}
Genus Placiphorella Dall, 1879

7. Placiphorella stimpsoni (Gould, 1859) w7}

Family Chitonidae % 3}

Genus Chiton Linnaeus, 1758 %

Jb

8. Chiton kurodai (Is. and Iw. Taki, 1929) Zlv}*4-

Genus Onithochiton Gray, 1847

9. Onithochiton hirasei Pilsbry, 1901 W] &t 4-

Family Acnathochitonidae 7}A]+5- 3}
Genus Acanthochitona Gray, 1821

10. Acanthochitona achates (Gould, 1859) &4 -5

Class Gastropoda &= 7

Order Archaeogastropoda 9A]1 5% &

Family Patellidae At%t=71 2}
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Genus Cellana H. Adams, 1869 X &

11. Cellana toreuma (Reeve, 1855) ol 7] Ak 7k % 7}

Family Acmaeidae @Atz z71 3}

Genus Notoacmea Iredale, 1915 w52 7] &

12. Notoacmea schrenkii (Lischke, 1868) v 5-2j] 7]

Genus Collisella Dall, 1871 F= 2z

Apx

13. Collisella dorsuosa (Gould, 1859) FX=& ]

Genus Acmaea Eschscholtz, 1893

14. Acmaea pallida (Gould, 1859) 31At7FZ 71

Family Trochidae Wils ¥}

Apy

Genus Chlorostoma Swinson, 1840 HFil% 9]

15. Chlorostoma argyrostoma lischkei (Tapparone Canefri, 1874) ¥il%

16. Chlorostoma turbinata (A. Adams, 1893) FHWil%

Genus Cantharidus Montfort, 1810 €511 %

Ap

17. Cantharidus jessoensis (Schrenck, 1863) UL S 1%

Genus Calliostoma Swainson, 1840

18. Calliostoma multiliratum (Sowerby, 1875) 9 &WA 1%

Genus Homalopoma Carpenter, 1864 & il% &

19. Homalopoma sangarense (Schrenck, 1862) AFZ <115
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Order Mesogastropoda & &% =

Family Calyptraeidae ®fil% 3}

1y

Genus Crepidula Lamarck, 1799 &4l 11%

20. Crepidula onyx (Sowerby, 1824) F5%o] A Al 11 %

Family Vermetidae " i1 % ¥}
Genus Serpulorbis Sassa, 1827 Wil % &

21. Serpulorbis imbricatus (Lamarck, 1860) &W il %

Order Neogastropoda A& 4

Family Muricidae 42} 3}

Genus Ceratostoma Herrmannsen, 1846

22. Ceratostoma burnetti (Adams and Reeve, 1848) Y& 115
23. Ceratostoma sp. 1

24. Ceratostoma sp. 2

Genus Reishia Kuroda and Habe, 1971 42 £
25. Thais (Reishia) luteostoma (Holten, 1803) ®F+=2 1%
26. Reishia clavigera (Kiister, 1882) th4~g]

27. Reishia bronni (Dunker, 1860) F=¢ 1%

Family Columbellidae 5 3}

Genus Mitrella Risso, 1826 H.2|F5 &

28. Mitrella sp. 55+
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Family Buccinidae =#1% 7}
Genus Buccinum Linne, 1758 ¥ il &

29. Buccinum sp. 1 815 HF 1

30. Buccinum sp. 2 =¥ i1sF 1

Order Aplysiomorpha 4> &
Family Aplysiidae w4 3}

Genus Aplysia Linné, 1767 4~

px

31. Aplysia parvula Guilding, 1863 4 2H| 4

32. Aplysia kurodai (Baba, 1937) 2

Class Bivalvia o] = 7
Order Mytiloida &3 &
Family Mytilidae &% 3
Genus Lithophaga Roding, 1798

33. Lithophaga curta (Lischke, 1874) off 7] ==tz 7}

Genus Modiolus Lamarck, 1799

34. Modiolus (Modiolus) agripetus (Iredale, 1939) 7§ %+

Genus Mytilus Linnaeus, 1758

35. Mytilus sp. 23+

Genus Arvella Bartsch and Scarlato, 1960

36. Arvella sp. 22 7

- 234 -



Order Arcoida E%7] &
Family Arcidae ==7

37. Arca avellana Lamarck, 1819 = =7l

Phylum Annelida 38 5% &

Class Polychaeta th& 7+

Order Phyllodocida F-]%78 =] g o] &
Family Glyceridae V] %782 o] 3}

38. Glyceridae unid. 1 "] # A Ho]F 1
39. Glyceridae unid. 2 7| ZFAA] & o] 7 2

40. Glyceridae unid. 3 "3 AA & o] F 3

Family Nereidae 7% & o] 3}

41. Nereidae unid. Z7A# 4 o] F

Family Polynoidae B] & A# 4] 3}

42. Polynoidae unid. W= 70 A & o] 7

Order Sabellida &£ A=A o] &

Family Serpulidae 2] 3] 3# %] & o] 3}

Genus Serpula Linnaeus, 1767 213 &7 A 4 o]
43. Serpula sp. 1 A3 BAAGo]F 1

44. Serpula sp. 2 A3 BAAH ol F 2

Phylum Arthropoda Z#| 5% i

Class crustacea 77t 7+
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Order Thoracica && &
Family Balanidae ™7fH] 2}
Genus Balanus Da Costa, 1778 w7lH] &

45. Balanus sp. ™78 5

Order Isopoda 57 &
Family Sphaeromatidae 7H3# 3}

46. Sphaeromatidae sp. 1 Hd#F 1

47. Sphaeromatidae sp. 2 ZHH#F 2

Genus Cymodoce

48. Cymodoce japonica Richardson, 1907 3~z ¢

Family Idoteidae 2@ ¥}

49. Idoteidae unid. F=AH 4 F

Order Amphipoda @7} &
Family Ampithoidae < AH-$- 2}
50. Ampithoidae unid. 1 G2 $7F 1

51. Ampithoidae unid. 2 &%

=
\]

52. Ampithoidae unid. 3 &%

=
w

53. Ampithoidae unid. 4 I -$-F 4

Family Caprellidae ®}cicidz] 3}

Genus Caprella Lamarck, 1801 vltjoi g <
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54. Caprella sp. 1 stgtdH e &7 1

55. Caprella sp. 2 vfooiH &l 57 2

Order Decapoda 472} =
Family Paguridae A 2}
Genus Pagurus Fabricius, 1775 3 A &

56. Pagurus sp. ZFHAF

Family Porcellanidae #Al&o] 3}
Genus Pachycheles Stimpson, 1858 Al+&°] %

57. Pachycheles stevensii Stimpson, 1858 A& 9|

Family Majidae = 2o] A 3}
o 2

Genus Oregonia Dana, 1851 Z 2ol A £

58. Oregonia sp. & 2o] Al

Family Portunidae 24 3}
Genus Thalamita Latreille, 1829 FZej w124 &

59. Thalamita sima HM. Edwards, 1834 FZ @714 A

Family Xanthidae Fx§4 2}

Genus Cycloxanthops

60. Cycloxanthops truncatus (De Haan, 1837) X} %5-=i A

Genus Leptodius AM. Edwards, 1863 F-=] A &

61. Leptodius sp. 1 F4AF 1
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62. Leptodius sp. 2 -2 AF 2

e

Phylum Echinodermata =3 & &
Class Stelleroidea &7FA2] 7
Order Spinulosa = &

Family Asterinidae ¥ & 7}A}e] 3}

Genus Asterina Nardo, 1834 ¥ & 7}ALE] &

63. Asterina pectinifera Muller and Troschel, 1842 & 7}A}E]

Order Myophiuroda ¥ A1 &
Family Ophiotrichidae 7}A] A v &7}A 2] 3}
Genus Ophiothrix Miller and Troschel, 1840 7FA| 7w &7 Abg] <

64. Ophiothrix exigua (Lyman, 1874) Z-&7A A w] & 7HALE]

Class Echinoidea Al 7

Order Echinoida A7l %

Family Strongylocentrotidae %<4 Al 3}

Genus Strongylocentrotus Brandt, 1835 & <73 7

65. Strongylocentrotus nudus (A. Agassiz, 1863) & <73 7

Genus Hemicentrotus Mortensen, 1942 WA A £

66. Hemicentrotus pulcherrimus (A.Agassiz, 1863) &4 A

Class Holothuroidea &l4F 7+

Order Aspidochirotida = &

Family Stichopodidae = 7|34 3}
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Genus Stichopus Brandt, 1835 & 7|34 £

67. Stichopus japonicus Selenka, 1867 = 7|34t

i

Phylum Chordata #2}& &
Class Ascidiacea 3% 7
Order Pleurogona =A% &
Family Styelidae "t ¥ 3}
Genus Styela Fleming, 1822

68. Stvela clava clava Herdman, 1881 7]ty

Family Pyuridae " Al 3}

Genus Boltenia Saviguy, 1816

69. Halocynthia roretzi (Drasche, 1884) ™ 7|
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6. ATAFANA ST AIAEETE dAE 44 =&

19 6-6-1 Enoploides sp., DIC Photomicrographs, lateral view.

A, habitus; B, head region; C, spicule region
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29 6-6-2. Oxyonchus sp., DIC Photomicrographs,

lateral view. A, habitus; B, head region;

C, spicule region; D, tail region.
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19 6-6-3. Mesacanthion sp., DIC Photomicrographs, lateral view.

A, habitus; B-C, head region; D, spicule region; E,

tail region.
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29 6-6-4. Anticoma sp., DIC Photomicrographs, lateral
view. A, habitus; B, head region; C, amphidial

fovea.
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a9 6-6-5. Odontanticoma sp., DIC
Photomicrographs, lateral view. A,
habitus; B, haed region; C,
amphidial fovea; D, tail region.
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19 6-6-6. Oncholaimus sp., DIC Photomicrographs, lateral

view. A, habitus; B, head region; C, amphidial
fovea; D, spicule region.
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19 6-6-7. Axonolaimus sp., DIC Photomicrographs, lateral
view. A, habitus; B, head region; C, amphidial
fovea; D, spicule region.
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19 6-6-8. Actarjania sp., DIC Photomicrographs,

lateral view. A, habitus; B, head region and

amphidial fovea; C, spicule region.
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29 6-6-9. Rhips sp., DIC Photomicrographs, lateral view. A,
habitus; B, head region; C, amphidial fovea; D,

spicule region.
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19 6-6-10. Paralongicyatholaimus sp., DIC Photomicrographs,

lateral view. A, habitus; B, head region; C,
amphidial fovea; D, spicule region.
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9 6-6-11. Paracyatholaimus sp., DIC Photomicrographs, lateral
view. A, habitus; B, head region; C, amphidial fovea;,

D, spicule region.
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29 6-6-12. Gammanema sp., A, habitus; B-C, head region; D,

amphidial fovea; E, tail region.
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19 6-6-13. Richtersia sp., DIC Photomicrographs, lateral view. A,
habitus; B, head region; C, amphidial fovea; D, body
cuticle pattern; E, spicule region; F, spicule and tail region.
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19 6-6-14. Paramonhystera sp., DIC Photomicrographs,
lateral view. A, habitus; B, head and
pharyngeal region; C, head region; D,

spicule region.

- 253 -



19 6-6-15. Monoposthia sp., DIC Photomicrographs, lateral view. A,
habitus; B, head region; C, pharyngeal region; D,

amphidial fovea; E, body cuticle pattern.
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19 6-6-16. Rhinema sp., DIC Photomicrographs, lateral
view. A, habitus; B, head region; C, spicule
region; D, body cuticle pattern; E, spicule

region.
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29 6-6-17. Synonema sp., DIC Photomicrographs, lateral view. A,

habitus; B, head region; C, amphidial fovea.
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19 6-6-18. Ceramonema sp., DIC Photomicrographs,
lateral view. A, habitus; B, head region; C,

amphidial fovea; D, tail region; E, body cuticle
pattern.
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19 6-6-19. Pselionema sp., DIC Photomicrographs,

lateral view. A, habitus; B, head region; C,

amphidial fovea; D, body cuticle pattern.
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