BSPE99/772-12226-3

=2| d=X2|5H
A

_l

o

SMHEEY Al HMS
=X 5

Bio-geographical distribution of deep—sea benthic fauna in

the Northwest Pacific

2020. 02. 28

rok
Hl
St
02
=]
1o
N
>
0






ald

A

U,

1

o

il

M2 A

2020. 02. 28.

A
_&O






2 L6 s etA .
W PE99772 e 3 A T2 3/3
.- ZA1 2019 F QA1
SRR AR mlef =AY
Ao ol 24 g sl AMEEe] WEA Y Ex 54
Rk
. = 109 | 7 Gk
ageA |50 DR g | BT o
goldrds | L S | al " 43l
e 59 A o 42,0005
AUzl | o]A]ml
N = 14 . AR A
%‘5‘7‘7]{]’ LHH. 5 ™ % 7]0_] iio_]
Fojdzds | L S| @l " s
=, 9 A 122,000
A3 7| o N
TR aseeshpiey R
= =) = H O
psmagm | AR
A FEAT
et 7
RH3A
Lo APAIE FHOE 24 5002 o) g 86
T
1. SAHE S A GA1E 53 ol ANEE ABHE &5

=

- OAMRE-T (1, 22d), 2Fga(3zad)E &8sl F 3Wzr HEAMHEEG 15°~37°N,

127°~159°E Aol 2270 A A A ZAF 43

- Tv-grab, MC, BC #H] &85z 7489 BEAL & CTDE &8
O AEREYE g1

- F 471489 A3 AMFE dERE 3-2214, 223-904, 3axd-1604)

- Ao Al FEE 93 Auled 2 AR A A WHE FYe

-8Ry AERE I A5 FH P AA
2. A3 AXTE O A

U
O and A ANER] ABEEe Ui YUEE U 94 RS Bg 3 by wA
O Ae ANEEY 28 54 B4
C Al 29 ANEES 3 SAR(EREEEE NYEEE DUEEE AxEEER, 9
HEEE)on o = AXEREO sF GARRS. AAEBAE Bu e, BN
7. R, Sop FAvRolf, B2R. RELAR = T4 Bz sdddon wE

AHANA dael = o]

- 1A= E FH 170104 GRS E],
dstA =d g

O A&l AMETES] 4 E/FT E=
- A AXEE F AP EE(Nematoda) 1415, Zuglw=8d F(Harpacticoida) 1415 6
AFE g 107 EF, FAHY Eo]F (Tanaidacea) 141 1A% 5 & 2414 841F 2 10]7]
Z2F9 Al EFTez gdst. o] F AAAY 84/ ZugxHE R/ 2 AF(Leptotachidia
apousia Kim, Yu & Lee, 20193 Leptotachidia senaria Kim, Yu & Lee, 2019)2
TAAE =Ro2 Wxg

4

A Qlo] Lig=3 Hall, AAEE, ©F, BECUSE, A 7T
a3 o] A} . . . .
(7} 574 ©]%) 3 of Deep-sea, Benthic fauna, Taxonomy, Biodiversity, New taxa







il

gk

A7ALY Pay

II.

olp
o

B!
]
T
e
o

Aol o

o &=,

Il FYEAd &H

9|

o FA-4

al

@

9E 5

%

o

=24

O

N8 e Al T2k 7w,

A8

3

Al
T

of we} w7y

=]
=

3

<4

il

ol

il

oy
H)

—_—

¢}

!

AL
00

YE, AAA

=0
RE ey

@l

(@)

AN A A e 5

T

2

ol

I AM s

F A5

3

A Ef

_ B
=3



dAFAE A3

Im.

F Al AN

3

A E] =

=]
-

1.

Hol Bt

O 43

- AFZAA o] 4}

¥ 15°~37°N, 127°~159°E Atelel A 227) Bxe] 4% ANgg dug

50

2)

i TV-grab, MC, BC A4 =

J

_(H

o

)
2l

ol
<

32t

22hd-904 ,

12hd-2214,

Al A

el

471

d-160%
- AgelAel Ag u

=
[€)

!
il
%0
ol

—

=
=

v 8-

9

=
=

o

I AMds= o

ORE

i

A

2.

TR

+

oj

i)

bl

do] 714 T

3APd = A 1903004 EA]

- 1A= HAH 1701004 SEFE],

A =7} 670

_iv_



, a8l ="¥d F(Harpacticoida)
o] F(Tanaidacea) 121& 14l

(==
1- O

1A

=5 (Nematoda)

(€]

A

I AMEE 5

_/1\:(]5

No

z =
[€] [¢)

Th

A

20197

&  Lee,

Kim, Yu
A A o

apousia

241% (Leptotachidia

H &
Leptotachidia senaria Kim, Yu & Lee, 2019)

) .
-

e
T

AFNLTEFe &84 F

V.

H

|

@)

A I =

S

FFRALE 59

3]

3

O =2d g A

i)
7K

A

ofo
o

©

o

—

<P

W G 7tell A v

A

=3
o



SUMMARY

I. Title

Bio-geographical distribution of deep-sea benthic fauna in the Northwest

Pacific

IT. Necessities and Objectives of the study
1. Necessities of the study

O The Pacific Ocean, which exerts the absolute influence of global
climate change, is closely related to meteorological change on the

Korean Peninsula.

O As international competition for the discovery and preoccupation of
deep-sea marine resources through global ocean exploration increases,
there is an urgent need for research on securing unexplored deep-sea
marine resources, structure and function of deep-sea ecosystems, and

linkage between deep-sea creatures.

O The necessity of expanding the economic territory through the
establishment and development of a global ocean exploration
infrastructure (research vessel ’'Isabu’, research equipment and
technology) to overcome the limitations of Korea's narrow territory and

natural resources.

2. Objectives of the study

O To secure the samples of deep—sea benthic fauna in the Northwest
Pacific and analyze their diversity using a research vessel ‘Isabu’

survey, furthermore, to understand the biogeographic distribution of
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benthic animals and the characteristics of the deep-sea benthic

ecosystem

- To obtain 400 real specimens of the deep-sea benthic animals

through exploration in the Northwest Pacific

- To analyze diversity and occurrence characteristics of the deep-sea

benthic animals

- To discover new taxa including new species and unrecorded species

from the deep-sea benthic animals

M. Results

1. Acquirement of deep-sea benthic specimens in the

Northwest Pacific

O Deep-sea exploration

- A total of 22 stations were carried out between 15°~37°N,
127°~159°E in the Northwest Pacific for 3 years using the research

vessels Isabu (1st and 2nd years) and Onnuri (3rd year).

- TV-grab, MC and BC equipments were used to secure deep-sea
benthic specimens and CTD was used to analyze environmental

factors.

O Securing the samples of deep-sea benthic fauna

- A total of 471 deep-sea benthic fauna specimens were secured (221

samples in 2017, 90 samples in 2018 and 160 samples, respectively).

- The equipment operation, sample selection, and processing method to

secure samples on board were founded.

- Acquisition and presentation of the image data of secured benthic

samples
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2. Analysis of diversity in the deep-sea benthic fauna of the

Northwest Pacific

O Biodiversity analysis is carried out through primary morphological

classification of deep-sea benthic animals.
O Occurrence characteristics of the deep—sea benthic fauna

- A total of five phylums (Kinoryncha, Nematoda, Annelida,
Arthropoda, and Tardigrada) appeared in the deep-sea benthic fauna
of the Northwest Pacific, of which arthropods were the most diverse.

- Seven taxa including harpacticoids, cyclopoids, amphipods, isopods,
tanaidaceans, ostracods and halacaroids belonging to the Arthropoda,

of which harpacticoids were the most prominent at all stations.

- Tardigrada only appeared at the station 1701 and Amphipoda at the
station 1903, respectively.

- Eleven taxa appeared in 2019 showing relatively diverse, while in

2017 was low as six taxa.

O Discovery of new taxa in the deep-sea benthic fauna from the

Northwest Pacific

- The results of identification of the deep-sea benthic fauna, two new
genera, eight new species and one unrecorded species are confirmed,
of which two new species (Leptotachidia apousia Kim, Yu & Lee,
2019% Leptotachidia senaria Kim, Yu & Lee, 2019) belonging to

harpacticoids were published in the international journal.

IV. Application of the results

O It can be used to develop basic infrastructure, equipment operation

skills, and analysis know-how to conduct global deep-sea exploration.

O It is possible to discover new marine resources and useful resources

based on the technique of securing undeveloped deep-sea marine

= viii -



resources.

O The acquisition of bio-resources and diversity in the deep-sea can be
usefully applied to assessment of the deep-sea ecosystem and
conservation for the future development of commercial mineral resource

from the deep-sea.
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Faal g ede da A7 Azeel RARSH AnA'E gl A
EATE AT AW A7 AgHe @A Fale] AAE uEs vieloht
Aol A A GAE A% APE ATk =T BAEFG Ao A=Y
A5EET YAE ol FH 2ol Atk E@ Udel Jel AR AT Bed
A7 AzF@FATH, AW A L AmAY 4Y 5)7 A ngE Ju=
Hmd AR EeeA Ad A7z AgEgew, 20164 daaAgAA A U
A7 ColAREY AzE g A ANYE A7 Bad zee
THOR W PUE BARom Jadw gk

@ dReried A=A
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A2d =2 A7

3 ol

A AefAe] Hstd AFE e FAVEYI(INDEEP, International

network for scientific investigation of deep-sea ecosystems) ZZI130]
2011958 2016d7bA 19AI7F AFHA, o FHAlede 1674570 e sto
AAAAA AAEE AAARe FEAL Foe, A8, AGUEE
AAE, AAAEA 71E, AAQ] we i #AeH HIAHES w71 AT
ExHoz gsa o,

1698l (

3}-_ Conventionon
) | Biological Diversity
[

oz 42
fORLD OCEAN COUNCI

a=

OCEAN
BIOGEOGRAPHIC
INFORMATION SYSTEM

d,

CENSUS ."‘

0
* *n,‘-

PERSEUS OF MARINE LIFE P& &

g JAMSTEC
) 0) @ 2~ Global Ocean

e Commission  Jesestestbutees

% 7. INDEEPS A el A TE 9 mAMEN D o] 71

A bed A AF AY FAE A% Amer FHL BHoE se

Ns-AsdTs Fdsn ol F2 A A%, FEARY, AR
dolwek, AFd 5 daoR W we gAYoR 2% =yE % £
ahitol )



Crulse Oparation:
RVMairel
ROV Kalko MarkiV:
benthic Inndor, %
Ite=mitu instrumant

Now Ship

MCS, OBS , CTD

VRl
buoys
cross-Sectional and
stationary observations
L . S04

120° 140" 160° 180°

a9 8. QB BAHRY e Ay BEA} o

3. UNDPE Az &A4 Zz2 338l (IUCN Seamounts project)<
Aal sl AH L ALt A e g AETGSFY ATF+E Jdst A,

Sl 't Sladie am heah B
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4. AT FRsm & v AF ok 40748 FH AT ok b,

A R AFBY Aol A% YRIGPY A7 Fa HvE, o
Wee A ABFL FEAE W QWA Holate FxA vAE 9T HF
BEEADY Mt AUEAA REd GAE 99 AT 4EEALD 3
AFPBHAAAL AZGge] 2w AW 7Y (53 AELe] MAT 3
BB A, % AFRIA 9103

AFE, HAd=)  AdAEe]l  AA(

OI, NEPTUNE Canada $°] $rt}.
¥S 7Hto® ﬂ%iﬂﬁ% sl x| HFEEF Es FHshH

FAFMA Azet 7EE Fal dolHu AT THay] AldEuA
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KuramBio II

29 10, FAlotel Hal AETEY 2 2ZHE 2} Y
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HAlobs BAHEY FLIEE FACRE 20109%EH AHaAdTE FPsta
dom, A HETGSY ATE o 5d ATEH A AFE FPstn ATt
HEAQ AFAREA 20109 SOJaBio ZZIAHA HAE 620F ©l
o] 7k&dl 203Fc°] AlFez EAHA, 20129 KuramBio
ATl 1780%F 14 AR, 60%7F AFeom EAEAT. 201549
SokhBio@T7-<lA 1000F ol AAsNCH, 50%7F AFoz EAHACH,

ol&¢&fel 2016d KuramBio II A+7} AP = At}

=713t A+ T2 (Marine Envrionmental Research Program)<l

s FAYEThF g B (Marine Biodiversity Hub)& %3led A 7&Q sl

BEDPY A8 FRstn o 1 A3 d@om AvErbtele A 474
A7 WPe At

39 11 An B e A ATA AA B
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M 3 & A7 21
AE SAEE G A3l AMsE dEEs HE

1. SMeEF dald g

7b. 2A7IZE
- 1AE=E: 20179 108 17¢ ~ 11€ 139, A ZAMIZE 2
- 22pd = 20189 1049 169 ~ 10€ 274, A ZARARE 54
- 32hdE: 20199 10¥ 01¢€ ~ 10€ 239, A ZARAIRE 7¢

ERE N
- EAEE Y 15°~37°N, 127°~159°E AtoloAl 1xpd=el] 67, 2x3d% 674,
sz 107 A4S 2Aste] 397 & 2270 AR (2d 12)914 242 %
Patgck. G874 =g due £ 1% 20 (Y 13).

50.0°

40.0°

30.0°

20.0°

120.0°E 130.0°E 140.0°E 150.0°E 160.0°E 170.0°E 180.0°E

a9 12, 32pdzte] SAEE S del deid & 24 A
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1250°E  1M0°E  1350°E  140.0°E  1450°E  150.0°E  1SS0°E  1600°E  105.0°E

15.0°

120.0°E 125.0°E 130.0°E 135.0°E 140.0°E

146.0°E 148.0°E 150.0°E 152.0°E 1540°E 156.0°E 158.0°E

a9 13 9 SMEEF Al =AM A
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kel

. 5AH

o,
o2
PN

>~
=

94 4 o1
Site Date Lat (N) Lon ® | PP | Gear | om | Solinty | PDO™
(m) (C°) (psu) | (ml/1)
1| 1701 | 2017.11.03 | 36°07.6375" | 158°13.097' | 3365 | MC 141 | 3468 | 3.03
2 | 1702 | 2017.11.06 | 34°50.7675 | 157°20.284" | 5140 | TV-Grab | 151 | 34.69 | 3.42
3| 1703 | 2017.11.08 | 32°23.3452' | 155°52.158" | 4554 | MC 148 | 3469 | 3.27
4 | 1704 | 2017.11.01 | 31°08.9786' | 155°14.895" | 5482 | MC 153 | 3469 | 3.51
5 | 1705 | 2017.10.30 | 28°36.9456° | 153°20.857 | 5875 | MC 158 | 34.68 | 3.57
6 | 1706 | 2017.10.28 | 25°00.1710° | 150°00.753" | 5718 | MC 158 | 34.69 | 3.66
7 | 1801 | 2018.10.19 | 21°01.085" | 127°01.202° | 4707 |MC & BC| 1.2 | 3468 | 3.39
8 | 1802 | 2018.10.19 | 19°59.619 | 128°21.819° | 5642 | MC - - -
9 | 1803 | 2018.10.20 | 18°51.501° | 129°10.737 | 5578 | MC - - -
10 | 1804 | 2018.10.22 | 17°28.679 | 131°11.028' | 5856 |MC & BC| 1.21 | 34.68 | 3.41
11| 1805 | 2018.10.23 | 15°58.387° | 133°01.114° | 6259 | MC - - -
12| 1806 | 2018.10.24 | 14°00.868' | 135°24.437° | 5299 | MC 118 | 3464 | -
13| 1901 | 2019.10.19 | 15°22.369' | 151°39.251' | 5795 | MC - - -
14| 1902 | 2019.10.18 | 16°22.951' | 150°14.991' | 5816 | MC 145 | 3470 | 3.61
15| 1903 | 2019.10.14 | 16°57.595' | 151°31.858' | 5818 |MC & BC| 1.47 | 34.69 | 3.62
16 | 1904 | 2019.10.03 | 18°17.582' | 149°50.331' | 5317 |MC & BC| 1.50 | 3470 | 3.64
17| 1905 | 2019.10.04 | 18°51.937' | 149°51.670' | 5416 |MC & BC| - - -
18 | 1906 | 2019.10.04 | 19°19.763' | 150°19.321' | 5078 |MC & BC| - - -
19 | 1907 | 2019.10.16 | 19°01.428' | 151°08.549' | 5547 | MC 148 | 34.69 | 3.56
20| 1908 | 2019.10.18 | 18°12.880" | 151°33.354' | 5319 | MC - - -
21| 1909 | 2019.10.11 | 18°32.629' | 155°48.116' | 5614 | MC - - -
22| 1910 | 2019.10.10 | 17°58.859' | 155°11.778' | 5690 | MC 147 | 3470 | 3.61
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2. A8l AdE=E Als AF 2 A

(2) AFZAMA AR E &83F 1, 2adTde AR Y =3 § oA R 5o
F2E AFAgu|el SBP(Sub Bottom Profiler), BG5&33547] (Multibeam
Echo Sounder, EM122), EK80(w®A7]) & ol &3t sixwe] Ao
darsta B A Fo] TdelA 2 A9 (backscatter value #°] @& A9)&
At 2A A S § AR S Fotetdvi(E 14).

(3) AE AP AN AHEE vl oJAREE &% 1, 2xpd R4 =
TV-Grab® T5E A EA 243 7] (Multiple Corer, MC) & A=
71(Box corer, BC)E AR&stdoy, 2Fgidie wdFEHAEA M7
(Multiple Corer, MC) <2t ZAE A2 21# 7] (Box corer, BC)E &-&3dto] 43
stATH(1E 15, 16).

(4) AF2AF FAHe 4L 24 3356 molAFE A 6259 m 7R 9] vi= H
HEES AFstden, AF9 #FAR(2E, 9%, DO)E CTDE &84 &

Hakith.

29 14, BFSFEUE o1 §F AAW Be
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a9 15, AR A 52303 7] (Box corer, BC) I3 16 UsER E/\Lﬁﬂﬁﬂﬂ\/ﬁﬂm)b&mf MC)

O oJAFFE MC & EF3h: o|AHFsolA e dFHA=AIBAF 7] 8] A9
Fee =9 WHE 5—.1’013}919—“4, + A& winch® 3¥ winch & 84W

(1) EZoA wire Z°] zero setting

(2) vg =4 50m A7HA] B9 60m=E wire pay out (wire Zo] =4 - 50)

(3) wire9] ZAol7} viet 4 200m Aol =€t wireE HE F, 5% t7](8
W winch® 7% block tension¢] 0°] )

(4) wire Zolet AAl F4 2t A S IAAA F4& EK 80 scientific

fisheries echo sounderolA &9l)

(5) wired 9 30-40m= pay out [FIE7HR9] wire ol o] = (wire 2
o] - AAFA) + E F4)

(6) 487} migtel] FAete As Sl(vteed =gstA HW, wire®l block
tension W% Fo] 7HAF, 8H winch 2§ 9tolofr} 7Lf’Jr°ﬂ 17)

(7) Au7F vigol] =23 o] % —F

(8) wire® #% 10mE haul st Au7E vlge] HoxeE RS g9l
(tension?] W3}EZ F4 79 5—7} 3k _%r PAPis)

(9) wiree] Zeol& Htgto|A 100m7HA % 10m=E haul in & ¥, % 60m

=
2 £37H &9

10m A% wire pay out 3, HETH7]
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4
15 Kot

60 m/min = -60 m/min

b= g —

HESt 50m HOIA 102 th7] Z, 30 m/min HFSHO A 100m 7HX], -10 m/min

a™ 17. oJAFFZ oAl MC 9 =243

o AlE HE

(1) TV-Grab, MC, BC T2z xH A HHAEL Ao TZAM 2 cm
zolol FAES 5T W2 A#s+E ol &std 200 m(EE 25
AET. YA 2~5 cm #ole HABEL A
T 10%)22 nAsit, dF HAEL s &
3l WE(-20C) BR#atet

(2) Al A7 200 m(EE 250 mm) ©]F 79 FEEL AR S @7F A
AR AXE AAAR A SfollA] MEstn, EREHEEZ CCD 7 E A

(3) AAelr Iz EFE HERFEELS BEFrEs 22(80%) Ex x=7d
(10%) o2 ngste] Aadd geth Aadde AJTE, AFL, £/FTH
59 HEE FASL 7|58

(4) AAA BEARZA E3F 200m (EE 250 m) ©lst nFE HAET 2~5
cm Zolo] nFE HAEES A7 HAIAHARZ &4 FERERE AW I
- FE2 A 44 2

(5) YAET T ASEL AAARE st A, BRsta ARl Zd gt

(6) 2+ BEFTFES JHERE S8l 3% AUz XFste] H-S slide =&
FrEHolERES TEo mul&e] dAnA el #F, R/, VIS
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Meiobenthos

—

sievin

macrobanthos

0.038mim sieve
for meiobenthos

© Removing SW

section

Fixation

=

o

Live sample

- B

%

:

Fixation

=
O

a9 18. TV-Grabs &3 Alm A

y . -
! Removing
P seawater

macrobenthos

section

0.038mm steve
for meiobenthos

macrebenthos

meichenthos

19 19. Multiple CorerE o] €3k A8 g
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Jrot
HT
D}-I
>

250

200

150

100

50

2017

(1) 124 =(2017)

1ZHdze= 6719 2AMEA

(Nematoda), E}E%(Polychaeta)
(Tardigrada)°] =33l F 22189 AASE AEFES 3 3
o] 60% = 714 %o FEo] FRFEHJYL 1 v}

ABEE 4R A5 F AATE

S2HE FEEE
A

[fliod
R
off
> m{ﬂ

L
o2 QEF, ASH € oo, TEEEd gETE

ol FRHUR(H 22). FHE

o M Be HEXRE

o
17012 6334 <« <lden, A 1702004 = AF+

F7F E3v (a9 23).

7t Bl HuE AMsE A

A8 EE
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# 3. 1AE=(2017) BHE g

Aol AMsEe] dEixd He
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J %)
n= o G 1701 1702 1703 1704 1705 1706 Al
o TT L
Kinoryncha 0 0 1 0 0 0 1
Nematoda ¢ 1 8 19 0 0 34
Polychaeta 15 0 24 12 1 1 53
Arthropoda 41 0 47 33 3 8 132
Tardigrada 1 0 0 0 0 0 1
Al 63 1 80 04 4 9 221
1XHE = (2017)
Mematoda
15% Tardigrada
1%
Kinoryncha
1%
Arthropoda Palychaeta
Bilh 2 A%




15 = (2017)

1701 1702 1703

3238

B0
T0
&0
50
4+ a0
=0
30
20
10
u —_—
1704

=
1705

1706

H

a9 23, 12d

AAd stuE Ao AMEeE dEid
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ad 26. FH 170104 GEE AXFE
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A=

a9 27, FAH 170404 GEE AASE

ad 28, BH 1704004 gHdE AN F=
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TE 29, BA 1704004 FEE A& 27

39 30. AR 1704604 GuE Aa FAue Rl R
2 4
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2% 31 Fd 1705
A mE He e

= =

a8 32, AA 1706904 SEE A3 824F 9@ i

(2) 22Pd%=(2018)

- 2aAd R F oMY 2AHCRRE E&EE (Kinorhyncah), A3 F&
(Nematoda), WEF(Polychaeta), AA&E(Arthropoda)©] &
e Aell AMEsE dE2FE0] FERHJTHE 4). FEE dE2FE 5 dAFE
o] 57% = 1apd =t FAFeHAl 7 B2 FEdo] FHEHIeH 1 ‘:]r%i’-i 4l

771 38% & olfem, ¥ FEFEEH TREF
A= (L 33), 1Ad =t 28 BRF F71 v¢ 54.91‘;}. @@@i SHE
Aal AXsES A 1802004 260 = 71 B2 AEXEo] FHE 0N,
2oz FA 18064 244, 3 18032 214, A 180414 198 «<&
2 SGHREJATH(TH 34). skAIR FH 18013 180504 ZHH /\]OH Vﬂ
< . 3d F Frd A AMESEY AFrt P A

- 7t A FERE AXMFE AEEE dvnAFAe 19 35~
skt

r1 r
N
N
—
o
o,
ke
i
s
et
o
A,



E 4. 22d%E(2018) A SHSE M AMFES HAEXE HF
34
no o 1801 1802 1803 1804 1805 1806 Al
T L
Kinorhyncha 0 1 0 - 0 0 1
Nematoda 0 4 12 5 0 13 34
Polychaeta 0 1 0 0 0 0 1
Arthropoda 0 19 9 12 0 11 51
Other 0 1 0 2 0 0 3
Al 0 260 21 19 0 24 90
2AHE & (2018)
Others

355
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2AHA & (2018)

25

20
4 s
=0

10

1]

Ln

1801 1802 1803 1804 1805 1806
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ad 37. A 180404 FH3I A AMTE HdERE
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2% 38. FA 18069014 &g /“611 A A&

(3) 324 %=(2019)

ofll
il

Jtd=es F 10708 AR c=RE A 39 ERTd AEE
(Nematoda), ©HEF(Polychaeta), HAF= (Arthropoda)e] =331
1604 Aal AXsE dEFio] FHREJT(RE 5). 1, 2Ad =9 %*}6}71]
|1EFE g8 xq—’:‘— T AAEEC] b6%=E 7P e HEo] FEEHJY. 1o
¥ 35%, OEF 7%, 718 o2 Yeyt(ad 39). 3xddE= g

A3l Xﬂ/ﬂ == AA 190694 298 o2 7Y BHe AEREo 2RI
, 7&?%‘3 1910914 63 o2 7Hd @ A7t GRHEAATH(E 40). AR A
A 190304+ AXMAA W Fagt A A9E 23 e AFF/7T
As FAEA] Fsdvh. F 3dY 2APIZE T MY B Ad AAEsEY] BE
A7t GREAT. ol A "ARAZe] 1, 2Ad =Y ok 2AF 7137}
B7] wEolet Azd

ol-t

Kl

nlo 1
o
F

|o
fu
r‘_n..

o K

- 7} 3R guE ANEE ALY AAAAS 19 41~549 A8

=
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# 5. 3x4d=(2019) AAE FHI Ao AMsEe] dERE HF

2 A
" | 1901 | 1902 | 1903 | 1904 | 1905 | 1906 | 1907 | 1908 | 1909 | 1910 Al

e

i

Nematoda 7 5 0 3 2 9 13 ¢ 8 3 56
Polychaeta 0 0 1 0 2 5 3 0 0 0 11

Arthropoda 3 2 6 19 | 17 | 14 | 11 6 9 3 90

Others 0 0 0 0 1 1 0 1 0 0 3
Al 10 7 7 22 | 22 | 29 | 27 13 17 6 160
3XHE = (2019)
Others
2%

Arthropoda
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3AHE £ (2019)

i W
o 20
&0 15
: I I
1801 1902 1903 1904 1905 1906 1907 1908 1

-] L

(=]

o 1910
010
JUT = LD
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O™ 42, ZA 1902014 FEF A& AMETE de=dd

_34_



T19 45, A 1904004 gEE Al A TE dERe
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a9 47, AA
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A A

A 190694 gHg 43|

%Y 48.

T
ﬂA|
o

oA ZEF A

A 1906

oY 49,
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I 50, A 19074 &
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5719

1

T

2] el A

B
A

alg

6).

-
it

tof 7bg ThEES VR ATH

wiwol =ds

7R

s 7

Ho

2019

2018

2017

of

1
g

i

i

hd =l H

A

11

10
- 40 -

Kinorhyncha
Nematoda
Polychaeta
Acari
Ostracoda
Harpacticoida
Cyclopoida
Amphipoda
Isopoda
Tanaidacea
Tardigrada
Others




(2017)

b

e

L

(1) 1=

(15.4%),

uig
all
o
T

=(24%), %

&

HdRF=(0.5%) w2 5749

sweEw(0.5%),

el

3

Ho

51.6%=2 BRE ZAHdA =4

2R

B A,

;g!:
T AA 170404 T8 F/ol

T o

tel 7bg crgs

=33

il
oo
o

gl
KH
o

stk A3 1701

g geo® - 17017 1703004

g3

HhH A 17059 1706904

78 A ol A

ge

oAM=

=

B
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7. 1A= (2017) BAE A AT E =4 £FT

A A
waa °r 1701 1702 1703 1704 1705 1706 H]-2(%)
Kinoryncha 0 0 1 0 0 0 0.5
Echinoderes 0 0 1 0 0 0 0.5
Nematoda 6 1 8 19 0 0 15.4
Nematods 6 1 8 19 0 0 15.4
Annelida 15 0 24 12 1 1 24.0
Polychaeta 15 0 24 12 1 1 24.0
Arthropoda 41 0 47 33 3 8 59.7
Acari 0 0 1 0 0 0.5
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SAEHE FAA FEd Ha AMTEECd W A S v er F s
g A3, F 2% 24 4% 153 20%F 32F " FESS Adsiien, A

= =
%5 (Nematoda) 1A%, Zuglx="HdF (Harpacticoida) 141% 641%, 1n
}_
[6)

7= FAHY Eo|F(Tanaidacea) 1413 141& 2 AF 5 2 ERFTLoR
1412 2414 841 2 1In7]| 552 st o 5 AAAE 877 Zag
wHYF 2 AlF(Leptotachidia apousia Kim, Yu & Lee, 20193

o
fru
3

Leptotachidia senaria Kim, Yu & Lee, 2019)& =AAdd] =&

Fohltt.

- SAEE G Al AdsEe] THEFE FHE otdfek 2

Phylum Nematoda

Class Chromadorea

Order Desmodorida

Family Draconematidae

**1. Prochaetosoma new species

Order Desmoscolecida
Family Desmoscolecidae
2. Desmoscolex sp. 1

3. Desmoscolex sp. 2

4. Desmoscolex sp. 3

Phylum Arthropoda

Class Crustacea

Subclass Copepoda

Order Harpacticoida Sars, 1903
Family Aegisthidae Giesbrecht, 1893
5. Cerviniella sp. 1

6. Pontostratiotes sp. 1

Family Argestidae Por, 1986
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. Argestidae sp. 1
*8. Eurycletodes cf. monardi Smirnov, 1946
9. Eurycletodes sp. 1
10. Eurycletodes sp. 2
**11. Dizahavia new species
12. Mesocletodes sp. 1
13. Mesocletodes sp. 2
Family Canthocamptidae Brady, 1880
**14. Metahuntemannia new species
Family Cletodidae Scott T., 1904
15. Stylicletodes sp. 1
Family Ectinosomatidae Sars, 1903
16. Ectinosomatidae sp. 1
Family Idyanthidae Lang, 1948
17. Nematovorax sp. 1
Family Pseudotachidiidae Lang, 1936
**18. Leptotachidia apousia Kim, Yu & Lee, 2019
**19. Leptotachidia senaria Kim, Yu & Lee, 2019
**20. Cylindronannopus new species
Family Zosimeidae Seifried, 2003
**21. Zosimeidae new genus, new species
22. Zosime sp. 1
23. Zosime sp.
24. Zosime sp.
25. Zosime sp.

(G2 B SN GO \V)

26. Zosime sp.

Order Tanaidacea
Suborder Tanaidomorpha
Superfamily Paratanaoidea
**27. Paratanaoidea new family, new genus, new species
Family Leptognathiidae
28. Letognathia sp.1
29. Letognathia sp. 2

Family Pseudotanaidae
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30. Pseudotanais sp.

Family Agathotanaidae

31. Agathotanais sp.
Family Colletteidae
32. Collettea sp.

Desmoscolex sp. 1

Desmoscolex sp. 2 Desmoscolex sp. 3

a9 63. Adl AP EE(Nematoda)e F 5%
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Leptognathizsp. 1 Agathotanais sp. Colletteasp.

a9 64. A&l FAHH Bl F(Tanaidacea)s] & &%

.,\.(‘ |
/:\,; i

Cerviniefia sp.

| . ; ;
Pontostratiotes sp. Mesocietodes sp. Diz3h3V N SP- Eurycletodes of  sp.1

Argestidae sp monardi

Nematovorax sp. Metahuntemannia

n.sp. Cylindropannapus
B 8p.

1 Leptotachidian. sp.

Ewycletodes sp. Mesocletodes sp.2  Stylicletodes sp. 1

a9 6548 AMA 27ZtF (Harpacticoida)el & 53
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