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BOX core sampling lists of RV Helmer Hanssen 2016 Cruise into Fjorden, Svalbard
Research items : Geochemistrv (KOPRD. # Microbiogeographv, *Dinoflagellate, $Biological compounds

No. Core Latitude(N) Longitude(E) Depth(m) Sampling Site Saglftleing

1 HHI6-1176-BC-MF 782477 017.06.97 70.72 Tempelfjorden 18072016 ~ KOPRI ~ GIST *KOPRI SNU
2 HHI16-1182-BC-MF 78.48.28 015.21.74 39.61 Dicksonfjorden ~ 19.07.2016 ~ KOPRI ~ GIST *KOPRI SNU
3 HHI16-1185-BC-MF 78.45.44 015.18.07 66.82 Dicksonfjorden ~ 19.07.2016 ~ KOPRI ~ GIST *KOPRI SNU
4 HHI16-1187-BC-MF 78.41.97 015.19.47 7723 Dicksonfjorden ~ 19.07.2016 ~ KOPRI ~ GIST *KOPRI SNU
5 HHI6-1190-BC-MF 78.39.91 015.21.47 96.78 Dicksonfjorden ~ 19.07.2016 ~ KOPRI ~ GIST *KOPRI SNU
6 HHI16-1193-BC-MF 78.38.73 015.17.41 109.21 Dicksonfjorden ~ 19.07.2016 ~ KOPRI ~ GIST *KOPRI SNU
7  HHI16-1196-BC-MF 78.47.21 015.17.92 52.72 Dicksonfjorden 19.07.2016 KOPRI GIST *KOPRI SNU
8 HHI16-1199-BC-MF 78.48.34 015.21.85 37.33 Dicksonfjorden ~ 19.07.2016 ~ KOPRI ~ GIST - -

9 HHI16-1223-BC-MF 76.58.64 015.51.81 193.37 Hornsund 21.07.2016 ~ KOPRI ~ GIST - SNU
10 HHI6-1227-BC-MF 77.00.02 015.59.80 108.79 Hornsund 21.07.2016 ~ KOPRI  GIST *KOPR -

11  HHI16-1230-BC-MF 76.58.99 016.16.37 109.92 Hornsund 21.07.2016 ~ KOPRI  GIST *KOPR SNU

*#Dinoflagellate

- 11 -

HOER\
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Gravity core sampling lists of RV Helmer Hanssen 2016 Cruise into Fjorden, Svalbard

“Reconstruction of Holocene palecenvironmental changes in Svalbard Fjorden.

No. Core Latitude(N) Longitude(E) Depth(m) Sampling Site Sagg)tléng Recovery(cm)
390
1 HH16-1178-GC-MF 78.24.80 017.06.49 66.9 Tempelfjorden 18.07.2016 : 0-90(+10cm lost in upper part),
90 190, M:190-290,  IV:290-390
N9 o e . . . 274
2 HHI16-1202-GC-MF 78.43.63 015.18.58 874 Dicksonfjorden 19.07.2016 I 0-74, T:74-174, TM:174-274
465.5
3 HH16-1205-GC-MF 78.20.813 015.17.11 259.5 Isfjorden 19.07.2016 It 0-65.5, [M:65.5-165.5, M:165.5-265.5
IV: 265.5-365.5, V:365.5-
4 HHI16-1209-GC-MF 77.49.57 016.21.22 68.9 Van Mijendjorden  20.07.2016 I 0-102, OHZ2102*202
- e o 306
5  HHI16-1214-GC-MF 7477 015.41.33 86.2 Van Mijendjorden 20.07.2016 I: 0-106, T1:106-206, T:206-306
_ _GC-MF ’ . 236
6  HH16-1217-GC-MF 76.59.00 016.16.16 192.3 Hornsund 21.07.2016 I: 0-36, 11:36-136, T:136-236
. ~ = . 280
7 HHI16-1219-GC-MF 76.58.62 015.50.98 109.6 Hornsund 21.07.2016 I: 0-80, T1:80-180, M:180-280

12 JOPR\




2016\ B58F By
Brief information on the sampling for CTD, zooplankton and water samples
Latitude Longitude Depth CTD Zooplankton gﬁgfe
Dickson st.3 7848312879 N | 01521.726704 E 38.83 o X o)
st.2 7845680201 N | 01518594409 E 64.17 o o o
st.4 7841987108 N | 01519.163655 E 76.88 o X 0
st.1 7839.928727 N | 01520873126 E 97.49 o o o
st5 7838611953 N | 01516946740 E 100.96 o 0 0
st.6 7847.263407 N | 01517984590 E 50.65 o o o
st.7 7843336942 N | 01518950807 E 90.72 o o o
van
Mijenfjord | st.1 7749.42068 N 01621.246354 E 65.9 o o o
en
st.2 7747812109 N | 01541.077799 E 86.49 o o o
Hornsund st.1 7658524664 N | 01550999046 E 1925 o o o
st.2 7700.053486 N | 01600.283313 E 107.79 o o o
st.3 7659.010064 N | 01615802218 E 109.92 o o 0

3. 853 CTD, zooplankton, water A8 AFH Z2E

Appendix 1. CTD profile of Dicksonfjorden st.3

stnr11B1.cnv

P
T = » - 2 "

Appendix 2. CTD profile of Dicksonfjorden st.2
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Appendix 3. CTD profile of Dicksonfjorden st.4
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3. ARAEA 717 B A
1) 71z : 2016. 07. 18. ~ 2016. 07. 23.
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2016

[l

g5 B

Rk

%1 &

24 9 CTD A2 AR

ol Shid i Latimde () Longimde {E) Water Depth
Degree (°) Mumute () Degree (%) Minme()  Meter (m)

1 HHI16-1178-GC-AMF 78 4580262 17 64911 &6.0

2 HH1§-1202-GC-MF 78 43.63201 15 185839 B74

3 HH16-1203-GC-MF 78 1DE1330 15 171105 25035

Pore Fhod 4 HHI1§-1200-CC-MF 77 4B E6645 W 212143 LAY

5 HHI1§-1214-CC-MF 77 47.76887 1% 1.3312 B6.2

] HHI1§-1217-G0-MF 76 SRD0044 16 161534 106

7 HHI1§-1218-GC-MF 76 5B.62271 15 0.979 1823

Cl Duckson st.3 78 4831287 15 217267 JEE

c2 Duckson st.2 78 456802 15 185944 4.2

C3 Dickson st4 78 4108711 15 191637 Tho

c4 Ducksom st.1 78 3807873 15 208731 L]

Seawater Cs Duckson st.5 78 3E6H103 15 169457 101

Ca van Mijen st.1 77 4840468 16 212464 650

cT van Mijen st.2 77 4781211 15 410778 B6.5

CE Homisund st.1 76 5REI64 15 50000 1925

ce Homsumd st.3 76 3001006 W 158022 1o

3 2. Box-core A& AE

Loc Stno Fjordem [Station type| Depth Drate Time Latitude | Longitmde
1176 Tempel Box core T1{ 1B.072016 213849 34765377 N |04 965670 E
1182 Diickson Boxcore 401907 2016 8:50:36H8 283824 N|21.738435 E
1185 Dickson Box core 67199072016 10013945 HI03] W|1S.072541 E
1187 Dickson Box core 77| 19.072016 105148 M1 065520 W |19 460837 E
1190 Drickson Box core 97 19.072016 11:4320[(F2 012506 W21 47141 E
1193 Dricksen Box core 109 19.072016 131344 58730038 N |17 4010 E
1104 Dricksen Box core 53 19.072018 14:363THT 2101 W (17924264 E
1190 Dhicksen Box core 37 19.07.2016 165746 48344085 N 21346816 E
223 Homsund Box core 193 21072016 163750 (58 638246 N |51.809EH E
217 Homsund Box core 109 21072016 17:50:05 [0.024311 N |59 84580 E
1230 Homsund Box core 110 ZLO72016 19:12:13 (38 087373 N|16 368008 E

- 17 -
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2385 1

Rk

#3355 3 CID A& AF ol 3 9&= 23
Totad . of sarmples: 117
na. of CTD samples: 52
no. of pw sarmples: (7]
e Dty Salinity Depth Salinity
CTD samples s i porewatar samples (mbsf) foe
C1-1 36,1 13.3 1-1 k2 4.2
C1-2 10.6 13.3 1-2 0.5 4.2
Ci-3 5.2 13.3 1-3 0.8 304
Ci-4 &3 4.2 14 11 ZB.5
C2-1 &4.6 5.2 1-5 14 26,6
c2-2 40.8 35.2 1-6 Ly 238
C2-3 208 35.2 1-7 21 20.0
cZ-4 2.3 34.2 1-B 25 14.3
C3-1 4.9 i5.2 1-9 1.9 10,9
C3-2 50.8 35.2 1-10 1.3 0.5
C3-3 3.6 i5.2 1-11 1.8 i.B
Ci-4 20,6 5.2 2-1 0.1 152
C3-5 9.7 333 -2 o 154
C31-6 .4 31.8 2-3 .7 161
C4-1 o7 5.2 2+ 1.0 71
C4-2 754 i5.2 2-5 L¥ I8.0
C4-3 714 35.2 2-6 16 3840
Ca-4 45.7 i5.2 2-7 149 15.0
Ci-5 412 5.2 2-B 2.2 40.4
C4-6 30.5 35.2 2-0 2.6 428
C4-7 15.7 34.2 -t {155 § 161
C4-8 153 4.2 3-2 T4 352
C4-9 106 342 3-3 a7 152
C4-10 2.2 23.8 34 10 152
C5-1 o7 i5.2 3-5 1.3 35.2
C5-2 61,2 5.2 36 1.6 15.2
C5-3 30.2 .7 -7 19 5.2
C5-4 15,7 35.2 3-8 2.4 15.2
C5-5 5.2 Z8.5 35 28 I4.2
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Ch-4 10,0 342 4-1 0.1 34,2
Ch-5 2.7 32.8 d4-2 0.3 34.2
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Cr-4 20:1 3.2 46 1.2 333
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CB-1 1595.3 35.6 3-1 1 34.2
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CB-3 1012 i5.6 5-3 a.7 4.2
CB-4 50.5 i5.2 5-4 10 342
CB-5 30.4 35.2 55 14 34.2
CB-6 101 M2 36 1.8 34.2
CR-7 20 33.7 37 22 34.2
-1 1090 35.2 3-B 1.6 34.2
ce-2 60:1 35.2 59 1.0 14.3
C5-3 34.9 5.2 -1 01 15.2
C5-4 153 342 62 Ot 152
C5-5 27 3.3 &3 0.7 152
G- 1.0 35.2
65 L3 15.2
66 L& 15.2
&7 1.9 3113
6B % | 30.4
7-1 0.1 34,7
72 a4 333
7-3 a.7 323
7 1.0 0.4
5 1.3 9.5
76 1.6 85
7-8 bk | 252
-9 .7 234
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5. ZAYE 3 IS
1) Water Column (WC) components
O Water column observations of biota
O Pelagic ecosystems observations
O Nutrients and productivity
O Bio-geochemical measurements
) Underway collection of meteorological and near-surface seawater
) Meteorological data from ship sensors
4) On-shore calibration of instrument compasses
) XCTD (expendable temperature, salinity and depth profiler) casts
) CTD/rosette casts for hydrograph and geochemistry (ecosystem, nutrients,
salinity, and barium)
7) Deploy and recovery oceanographic moorings
9) Sea-ice (ICE) observations through regular visual observations from bridge and
automated fixed-camera photos.
10) Arctic Sea-ice camp operation
Sea-ice physic and dyanmic
Sea-ice biogeochemisty

O
O
O Sea-ice biota
O Buoy deployment
O

Melt pond ecosystem
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A% (F &) Developing analytical techniques fo.r investigat.ing changing
permafrost ecosystems in the Arctic
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permafrost ecosystems in the Arctic
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Arctic permafrost environment change monitoring and prediction
method developments

Study of the upper and lower atmosphere coupling through
4—dimensional observations for the northern polar atmosphere:

Polar upper atmospheric and space environmental changes
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. Az S ghol®i gl 35 71 BAS %—f— 3 | 2016.03.30.~04.11. /
=Eydegolnt A 9 AP 10.10.~10.21.
2 oy FAATF A sZgdegtoth A4 2016.10.07.~2016.10.14.
3 o 3]F A2 &k al Sy egot 24 2016.10.07.~2016.10.14.
4 IRl A&t gkl sZHdegoltt A4 2016.10.07.~2016.10.14.
5 &4 gA ol €l H SZHdEdge|t A4 2016.10.07.~2016.10.14.
6 A& GA o1 A Hl EZedEget A 2016.10.07.~2016.10.14.
7 Dé;;n Leosphere T=EYdE=gtolnt AX 2016.10.10.~2016.10.14.

a7 JORR\
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3. A=A 7| € A Y
1) 71ZF : 2016. 03. 30. ~ 04.11. / 10.07. ~ 10.21.
2) ZAAY . 471 A] (Dasan station), Gruvebadet 2384, CCT E}]

d = ol 2 H(H) o o
2016. 03. 30. B 1 g/ FAATA
Wod/ SAATA
2016. 10. 07. SIS 5 ogF, 9/ Aedsta
=4, 24E/ @AY
. ‘E‘#*P&/ FAAF A
2016. 10. 10. RS 2 Damien CEUS/ Leosphere

2) X—l/‘ : ]40]—)& = %-O]O']B]Oﬂ

4 A ol s A A(3) g9 &
2016. 04. 11. & 1 WE ) IAdTE

W2/ A A T4
ol 8%, W5/ Aetista

2016. 10. 14. &+ 6 5
° e, A8E/ @Al
Damien CEUS/ Leosphere
2016. 10. 21. 3 1 NI S ZA A F A

38 - JOPR\
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712 3 287k E=E

RIS - 10556
Polar organisms: Cold-adaptation mechanism and its application

RIS - ID
A W (FE)
A% (D E)
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2016 558F R
3. @F=EA 7|1 2 AY
1) 71k : 2016. 06. 29. ~ 2016. 07. 04.
2) 2AAY  BaA T S 8 e
: I, = 1
— 79°20° = : - NORDAUSTLANDET]
T Stwdy Ards |
SPITSBERGEN
EDI_SE@?A
= &
s
— 79°10" e e o ]
- g 1 od Hibmstran, he Comwaytroen
Kivadéhuken FJ—AI_II 7 o — X
K, : &a E
27N @?.;5%:_. ;?
NysAlesund - S
0 5 km Broggerhalvoya A0trce.,
e "f%‘
11" 12° e,
| |
4 F R A
1) 59 : Bolojuld m UUE
4 A ol FT d () ¥
e ARF(FAL) / o8 (FAN) / olH&(FAD
2016. 06. 29. B 5 (/ 71:]’%‘)'54(37(] 1_)(/ 9_%7&(}‘\_%%)( )
2) A YL m 2olojuldl
4 A o T d () =
o JHTHFAD) / lFH(FAL) [ oA (AL
2016. 07. 04. I+ 5 (/ 71:”62@(‘31] ‘_)(/ _Q_Eli%_](/;_%tﬂ)( )
5. HE A&
1) A& A4 : Teisten
2) A& 717F @ 2016. 07. O1.
3) 4824 2 g
e HHE & AF W4 VAR e
S AT AT B



2016

L
i
4

g5 B

Rk

6. Pt AL§

1) AH& 71k : 2016. 07. 01. ~ 2016. 07. 02.
2) AHEEZA F Yg

-3F HAE AE U 2E 9 AAE

- AGAE NG D FRAA 2
7. UAV A8 @ sl2els

8. AIAE AR : IS

1) A2 d=7/, 4= AR
O W3} A&/ 2F (Limacina helicina, Clione limacina) 3
A

- EAR] AS A ES HolAE BAC doen B AEHA 7N EY
242y AAA, AARA], SEA] EA S g A X1
O zdut2 &byl A9 ZA A 459 54 A= A 2 A W ST
O AA&}H 2F (Draba alpina, Cardamine pratensis), 153 2% (Cerastrium arctica,
Silene acauluis) = A H W 7oA T wiGAE &Hstr] st At F

O TR & P MR Fu

FolX & 35 dus &9, v

O ZYZ} Holosticha sp., Euplotes sp., Dioplrys sp. 9= A3+

==

o
O

A3

o

Ho F % E

d

(Holosticha sp., Euplotes sp.)°l tlall f-HKH gr
- e B3 FEHEH R BB AH Holosticha diademata, Euplotes nobilii =+
E. rariseta & A%

- A 9 22 AN dAHH R MiE T

e JORR\
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RIS - 10555
STUDY ON THE CHEMICAL FATE OF ARCTIC
POLLUTANTS AND MONITORING OF NEW
CONTAMINANTS IN KONGS FJORD

RIS - ID
A (2 E)
A (P )

1. 7971
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1) 71k : 2016. 07. 04. ~ 2016. 07. 11.
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2016\ 5585 Hi
5. HE A&
1) AH8 A4l @ Teisten
2) A& 71ZF : 2016. 07. 05. ~ 2016. 07. 07.
3) AHEEZA g W& Y HHE, s, Wk 2AH
6. Pt AL§
1) AH& 717t : 2016. 07. 07. ~ 2016. 07. 08.
2) AHEEZ E g ARAAY
7. UAV ARE : 3i3dels
8. ANAE AA : AT
9. ZAFE B F$
1) 32722 A FFAEH B4 9% AEAF
O g : 87 HA
O W3l : 27 HA
O F2 ¥e=2Eg FY=H= §9F : 671 AA
O 7% : 3/ AA
O B¢ : 378 AA
O 45 : AawololA AAZ ALgsE 44 184
O ZzHlo] A&l : st A WolA AEH
O 24 dAdAHANA F2F : A EF BREAS AN AEH
- % H59 NEE HEeRE ES0E fAHE AEAH 2E=dY T/ 4
TEE EAT 9%

2) Geir Gabrielsen(NPI) ¥}AL9} &%

53 B FEOE BASE
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2016

RIS - ID RIS - 4985
« 7] A47] AEFE D SFBAHI} B AT
HABE) | B 2~dvlE o2 XA+

A B (I &)

* Reconstruction of paleo-environment changes in the western Arctic
* Changes in environments and coastal geomorphology of
Svalbard fjords, Arctic

lo
b
ol
4
23
o
i
&3
of
ol
o
rlr
ol

O Kongsfjorden % &7 <A &4
2. Fojzr e
Hs | A H & & 235U &
e o5l sokslA Wil EEZagE
1 Hen Sl s Jat5gol o g Walel FEEdaE YH
H st T
2 A A st Kongsfjorden 7 ZA}
3 A gt Kongsfjorden #7 ZA}

- JORR\



2016 558F R
3. FZ=EA 712 B A Y
1) 71%k : 2016. 7. 8. ~ 2016. 7. 13.
2) ZAAY ¢ AT EE
79.06
@ Vertical sampling
79.04 Surface sampling
79.02
79
Z78.98
;378.96
578.94
78.92
78.9
7888
115 1.6 17 1138 1.9 12 121 12.2 123 124 12,5
Longitude (°E)
\ 1 _ D
[} 50 100 Bottom 1sﬂepth (m) 200 250 300
4 59 8 A5
1) 59 : Zolojulal m A
g A | oEsw | A A CI-!
2016. 7. 7. Eigy 3 H2ASEAATL) / ALdH(AA) / FANLA)
2) A% U= m FolofH]ql
4 A olFrd | d ¥™) H o
2016. 7. 14. Blary 3 H2ASEAATL) / AL (IAD) / FANLA)
5. HE A&

1) A& A4 : Teisten
2) A& 71%F : 2016. 7. 8. ~ 2016. 7. 13.
3) AH&EH B W&
- Kongsfjroden 37 ZALE 9& 34 sampling

- Sampling &% : N,O(nitrous oxide), Nutrients, N-isotope, Bacteria

- HOER\



20169 &

&

-llJ
oft
=
kd

6. Tt AHE : AFRE
7. UAV AME : slgels
8. NAE AXA : i3S
0. AT U A §
1) Kongs fjorden 3] $&7HEA 4]
O Kongs fjorden®| &4 EA &4
- Kongs fjorden®| 410 W 37 ®3E o} & = e 1719 BHe AAT 7,
A BARAE 2AR 3 720 SRS Sa @
Bottom | Depth s Temp. o Fluor. DO
1 30.83 5.70 24.29 1.14 10.94
10 33.73 3.40 26.83 1.90 10.87
20 34.78 4.36 27.57 0.22 10.12
30 34.90 4.13 27.69 0.15 10.48
79025 1 11730 203 40 34.92 4.11 27.711 0.11 10.38
50 34.95 4.07 27.74 0.10 12.49
100 35.05 3.50 27.87 0.07 12.30
195 35.06 3.22 27.91 0.05 11.76
1 30.85 6.31 24.23 0.12 10.47
10 33.68 3.38 26.80 1.23 10.96
20 34.72 4.71 27.49 0.72 10.38
79.000 | 11.930 100 30 34.86 4.24 27.65 0.15 10.20
40 34.91 4.13 27.70 0.17 10.41
50 34.95 3.98 27.75 0.10 10.42
90 35.02 3.57 27.84 0.06 10.26
1 25.48 5.25 20.12 0.27 10.87
10 33.42 2.50 26.66 0.26 10.97
79.010 | 12.135 43 20 34.58 3.96 27.46 0.16 10.79
30 34.73 3.80 27.59 0.09 10.72
35 34.76 3.76 27.62 0.09 10.49
1 28.34 7.06 22.17 0.40 10.75
10 33.47 2.76 26.69 0.19 10.97
78.980 | 12.320 55 20 34.25 3.10 27.27 0.11 10.74
30 34.79 3.87 27.63 0.13 10.87
40 34.91 3.65 27.75 0.06 10.67
50 34.92 3.40 27.78 0.07 10.68
78.960 19.990 1 1 29.50 5.95 23.22 0.10 10.96
10 33.56 2.73 26.76 0.66 11.43
78.945 | 12.390 55 1 29.68 6.14 23.34 0.37 10.39
- 48 - ﬂrw¢ \



2016 ES8F Hu

10 33.94 2.67 27.07 0.18 11.07

20 34.61 3.63 27.51 0.07 10.88

30 34.74 3.76 27.60 0.06 11.79

40 34.77 3.06 27.69 0.05 10.75

1 30.13 3.13 23.99 0.11 10.85

10 33.71 2.68 26.88 0.23 10.96

20 34.43 3.37 27.39 0.10 10.59

78.907 12.385 >3 30 34.73 3.88 27.59 0.07 10.84
40 34.81 3.71 27.66 0.06 10.84

50 34.85 3.46 21.72 0.05 10.74

1 31.13 3.40 24.77 0.15 10.93

10 34.61 4.28 27.45 0.65 11.00

20 34.79 4.19 27.59 0.11 10.81

78.925 12.145 103 30 34.88 4.15 27.68 0.09 10.72
40 34.92 413 27.71 0.10 10.91

50 34.93 3.99 27.73 0.06 10.90

98 35.01 3.49 27.84 0.04 10.91

1 30.84 5.70 24.30 0.10 10.98

10 34.50 5.46 27.23 0.81 11.08

20 34.74 4.65 27.51 1.80 11.03

30 34.86 4.24 27.65 0.23 12.01

78.955 11.915 350 40 34.94 4.32 27.70 0.17 11.86
50 35.00 451 27.73 0.20 11.31

100 35.02 3.45 27.86 0.09 11.44

200 35.04 3.19 27.90 0.05 11.45

300 35.00 1.90 27.98 0.03 11.43

1 31.08 5.39 24.52 0.12 11.11

10 34.22 6.58 26.86 0.55 10.55

20 34.71 4.56 27.50 1.28 11.55

30 34.87 4.27 27.65 0.48 10.83

78.980 11.910 224 40 34.89 4.15 27.69 0.14 11.01
50 34.94 4.15 21.72 0.16 10.55

100 34.99 3.50 27.83 0.09 10.62

200 35.05 3.09 27.92 0.04 10.39

1 33.95 7.46 26.53 0.08 11.33

10 34.50 5.60 27.21 0.21 12.10

20 34.76 4.65 27.53 1.90 12.27

30 34.85 4.33 27.63 2.02 12.54

78.985 11.650 289 40 34.85 4.24 27.64 1.25 11.97
50 34.93 4.35 27.69 1.68 11.85

100 35.00 3.22 27.86 0.11 11.75

200 35.03 3.00 27.91 0.04 11.20

275 35.03 2.63 27.95 0.03 11.49

w9 JOPR\



- Kongs fjorden 3li® ¢ FaFs H7td 33 A 1IME AAst, SHER S
=A% § SRS g
Bottom | Depth f Tem . . | Fluor, DO
Lat. Long. m) (m) Sa]lnlty (° C Slgﬂla t (/1 g/L) (mg/L)
79.025 11.750 154 1 30.826 | 5.703 | 24.290 1.140 11.26
79.000 | 12.050 23 1 28.633 | 5.898 | 22.537 | 0.243 11.09
78.995 | 12.245 44 1 25.932 | 6.838 | 20.304 | 0.194 10.87
78.965 | 12.370 69 1 29.670 | 6.264 | 23.313 | 0.950 11.12
78.950 | 12.300 65 1 29.870 | 3.234 | 23.774 | 0.455 11.33
78.925 12.400 49 1 28.845 2.786 | 22.991 0.105 11.41
78.907 12.250 93 1 31.390 | 3.283 | 24.980 0.130 11.24
78.945 | 12.150 133 1 30.760 | 4.848 | 24.331 | 0.130 11.48
78.940 | 11.980 304 1 30.940 | 3.915 | 24.566 | 0.450 11.45
78.975 | 11.780 224 1 33.815 | 6.449 | 26.559 | 0.350 11.23
79.005 | 11.700 238 1 32.070 | 4.286 | 25.428 | 0.460 11.42
2) Kongsfjorden a8+ Walo] W& S =22F B4 s=Zd3aE o314
O H=ZTaAE AEF 24S % 2224 74
- Kongsfjordenol| A &1 3k 83719 alFARA EE2EF 4
O TEEZIE T4
- SESYIE FARNT YR BAS 9 A8 Fu

4) 35+ sampling

O Kongsfjorden®] 27 &

Nutrients, N-isotope, Bacteria) sampling

olafist7] 13 2 parameter(N20, Dissolved Oxygen,

- 50 -
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RIS - ID RIS - 10263
AA B (ZE) 23 sdlz veze Agdsy
Changes in environments and coastal geomorphology of
k1 L=
J’]-;q]tg(%‘?:) Svalbard fjords, Arctic
1. 7718
1) &5 534
O t4t7]A] A Kongsfijorden BAF 2 Al 53] 3]
- EFE oF R WHE wYss 5 83 N A5 ARE Hu
- dAEA B ASASH B Ad
2) &5 U
O Kongsfjorden®] W3}&E ol o3t st wstet nA=AE HStAT
- HS FFAEES ?ﬂ’é}'oﬂ A1 0.2 um pore size9] membrane filtratione T3¢+ 7,

HAE YsdH=

- BEAE2 DNA FE& 58 A= 7109 e £4& 3 & 94

2. FAz B

i A9 A F g5 4 &
1 ey ZAAF A gab71x] FH o=t F AgkxAl A Y
2 8T SAAT A A7)z FH gje 2t 2 AzA AR Y
3 slsd J*%Jrfﬂﬂ*"l HAE £4S 913 83 A8 g1
4 4971 T NAE A4S 9% SBANE SGH

3. A=A 713 B A
1) 71zt : 2016. 07. 08. ~ 2016. 07. 13.

2) ZAIAY . g HoBE

79.06 7 o .
B _ e e @ Vertical sampling
79.04 “G_;\V\ Surface sampling

79.02

~
©

Latitude (°N)
NN
0 -]
b o o
o ()

11.5 11.6 11.7 11.8 11.9 12 12.1 12.2 123 12.4 12.5
Longitude (°E)

150
Bottom Depth (m)

e HOTR\



20168 E3¥F R
4 ¥9 2 A5
1) £ : FolofHll = YL
d = ol FFT Q (H) ;B
2016. 07. 07. & 1 Y7 (FFHr19)
2016. 07. 11. Elas 3 Fsd, EFFEFAGTL), 54 (FFH7Y)
2) A UdE m FolofH|ql
d = ol FTT < H(H) Lo B
ged, EEFEFAATFA
2016. 07. 14. 3z 4 e, EIFEAAT L)/
sl5d, 9713 FH719)
5. HE A& .
1) AH8 A4 Teisten
2) AH& 7% : 2016, 7. 8. ~ 2016. 7. 13.
3) AH&EA 2 W& : Kongsfjorden A 2 &5 %
6. I AR : PR
7. UAV ARG : d3 el
8. AIdE HA) : AU
9. ZAFE I A $
1) Kongsfjorden 3 &7 54 &4
O Kongsfjorden®| 7454 &4
- Kongsfjorden®] 4l w& 3siF Eﬂfﬂri et & 4 e 1M A¥E A4
g FH, FAE SHEARE 2ASI F 72719 slFAIRE SR S
Bottom | Depth s Temp. oo Fluor. DO
Lat. Long. (m) (m) Sa]JI]lty c C Slgma t (/1 g/L) (Ing/L)
1 30.83 5.70 24.29 1.14 10.94
10 33.73 3.40 26.83 1.90 10.87
20 34.78 4.36 27.57 0.22 10.12
30 34.90 4.13 27.69 0.15 10.48
79.025 | 11750 203 40 34.92 411 27.71 0.11 10.38
50 34.95 4.07 27.74 0.10 12.49
- 52 - ﬂr:«'—‘ \
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100 35.05 3.50 27.87 0.07 12.30

195 35.06 3.22 27.91 0.05 11.76

1 30.85 6.31 24.23 0.12 10.47

10 33.68 3.38 26.80 1.23 10.96

20 34.72 4.71 27.49 0.72 10.38

79.000 11.930 100 30 34.86 4.24 27.65 0.15 10.20
40 34.91 4.13 27.70 0.17 10.41

50 34.95 3.98 27.75 0.10 10.42

90 35.02 3.57 27.84 0.06 10.26

1 25.48 5.25 20.12 0.27 10.87

10 33.42 2.50 26.66 0.26 10.97

79.010 12.135 43 20 34.58 3.96 27.46 0.16 10.79
30 34.73 3.80 27.59 0.09 10.72

35 34.76 3.76 27.62 0.09 10.49

1 28.34 7.06 22.17 0.40 10.75

10 33.47 2.76 26.69 0.19 10.97

20 34.25 3.10 21.27 0.11 10.74

78.980 12:320 > 30 34.79 3.87 27.63 0.13 10.87
40 34.91 3.65 27.75 0.06 10.67

90 34.92 3.40 27.78 0.07 10.68

1 29.50 5.95 23.22 0.10 10.96

78.960 12220 14 10 33.56 2.73 26.76 0.66 11.43
1 29.68 6.14 23.34 0.37 10.39

10 33.94 2.67 27.07 0.18 11.07

78.945 12.390 55 20 34.61 3.63 27.51 0.07 10.88
30 34.74 3.76 27.60 0.06 11.79

40 34.77 3.06 27.69 0.05 10.75

1 30.13 3.13 23.99 0.11 10.85

10 33.71 2.68 26.88 0.23 10.96

20 34.43 3.37 27.39 0.10 10.59

78.907 12.385 53 30 34.73 3.88 27.59 0.07 10.84
40 34.81 3.71 27.66 0.06 10.84

50 34.85 3.46 21.72 0.05 10.74

1 31.13 3.40 24.77 0.15 10.93

10 34.61 4.28 27.45 0.65 11.00

20 34.79 4.19 27.59 0.11 10.81

78.925 12.145 103 30 34.88 4.15 27.68 0.09 10.72
40 34.92 4.13 27.71 0.10 10.91

50 34.93 3.99 27.73 0.06 10.90

98 35.01 3.49 27.84 0.04 10.91

1 30.84 5.70 24.30 0.10 10.98

10 34.50 5.46 27.23 0.81 11.08

20 34.74 4.65 27.51 1.80 11.03

30 34.86 4.24 27.65 0.23 12.01

40 34.94 4.32 27.70 0.17 11.86

78.955 11.915 350 50 35.00 451 27.73 0.20 11.31
100 35.02 3.45 27.86 0.09 11.44

200 35.04 3.19 27.90 0.05 11.45
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300 35.00 1.90 27.98 0.03 11.43

1 31.08 5.39 24.52 0.12 11.11

10 34.22 6.58 26.86 0.55 10.55

20 34.71 4.56 27.50 1.28 11.55

78.980 11.910 224 30 34.87 4.27 27.65 0.48 10.83
40 34.89 4.15 27.69 0.14 11.01

50 34.94 4.15 21.72 0.16 10.55

100 34.99 3.50 27.83 0.09 10.62

200 35.05 3.09 27.92 0.04 10.39

1 33.95 7.46 26.53 0.08 11.33

10 34.50 5.60 27.21 0.21 12.10

20 34.76 4.65 27.53 1.90 12.27

30 34.85 4.33 27.63 2.02 12.54

78.985 11.650 289 40 34.85 4.24 27.64 1.25 11.97
50 34.93 4.35 27.69 1.68 11.85

100 35.00 3.22 27.86 0.11 11.75

200 35.03 3.00 27.91 0.04 11.20

275 35.03 2.63 27.95 0.03 11.49

FAF AR 1E A3k, BHEALS

AR § A s R E

Lat. Long. Boé;tgm Dg%ch Salinity r{?né Sigma-t (ljlllé%) (nlljg(/)L)
79.025 11.750 154 1 30.826 5.703 | 24.290 1.140 11.26
79.000 12.050 23 1 28.633 5.898 | 22.537 0.243 11.09
78.995 12.245 44 1 25.932 6.838 | 20.304 0.194 10.87
78.965 12.370 69 1 29.670 6.264 | 23.313 0.950 11.12
78.950 12.300 65 1 29.870 3.234 | 23.774 0.455 11.33
78.925 12.400 49 1 28.845 2.786 | 22.991 0.105 11.41
78.907 12.250 93 1 31.390 3.283 | 24.980 0.130 11.24
78.945 12.150 133 1 30.760 4.848 | 24.331 0.130 11.48
78.940 11.980 304 1 30.940 3.915 | 24.566 0.450 11.45
78.975 11.780 224 1 33.815 6.449 | 26.559 0.350 11.23
79.005 11.700 238 1 32.070 4.286 | 25.428 0.460 11.42
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- qPCR< 53 Archaeal DNA<®} Bacterial DNAS] & ZAf
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Adresseinformasjon felles inn ved
ckspedering. Se mottakerliste nedenfor.
SYSSELMAMNEMN

rA SVALBARD

Al Adresscinformasjon tylles inn ved

ekspedering. Se mottakediste medenfor, GOVERMNOR OF SVALBARD
I¥YEEPHATOM CRAANLEAMNA
Execuihve nfifcer Cr dare: Eer Fef e be quatial o it correapandimes |
Paul Lutnaes 18082016 16T 266-9
paul hutnnesirsysselmannen.no
TO2A3 X1 Four afwie;
17.082014

Answer to Application for Research Activities - RIS 1D 10018 - Korea Polar
Research Institute

We refer to vour application dated 3. 8.2016, and 1o our contact via e-mail and elephone.

Application background
In order to map the Arctic region precisely, the Korea Polar Research Institute (KOPRT) is planning
to mstall a permanent Umified Control Point (LTCP) and six provisional Ground Control Pomts

(GCPY in the Ny-Alesund area,

According to KOPRI, no motor traffic is necded to conduct the fieldwork, exept the use of boats in
the ford.

The Governor®s Considerations

According to the descriptions of the planned fieldwork, the GCP points are 3x3 meters large fabric
aerial target that will not alter the terrain. and that will be removed after the fieldwork is done. The
field work will last for 2 hours at each of the six points stated in the application. The Governor
regard that the use of the GCP points does not require special permission according to the Svalbard
Environmental Protection Act.

[nstallation of the Unified Contrel Point (UCP), on the other hand, is regarded as a terrain alteration
which requires the Governors” permuission according to the Svalbard Environmental Protection Act
of 15 June 2001, § 57_ letter a. The UCP measures 45 x 45 cm on top, and consists of a sole of
concrete that goes 60 cm in o the ground.

Kings Bay AS has offered KOPRI to use the existing GPS reference points in and near N}-‘—.—'i[r:ﬁund,
instead ol mstalling their own UCP, However, KOPRI has argued that the existing points are too far
away from their area of inferest, This means that thair fieldwork would be more expensive and ime
consuming it the should wse the cxasting points,

The Governor considers the described LICT as a reversible installation. It can be remowved, and the
ground can be re-vegetated.

Puorstal address Phcme: P Ermmnal sl vkt
Fossihiodis &3 ST T A5 I 4T THAZ 43 00 Fimnapsl o sy s selmanien nis
MHA1T LOFGYEARBYERN W T m_nir

FORW AN
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The Governor’s decision

The Governor of Svalbard grants the Korea Polor Research Insiitute permission do conduct
fieldwork as described in the apphication, including the installation of @ Unified Conmol Poine
(UCF) on the location UTM 33X 437040 / 8761560

The permit is given under the provision of the Svalbard Environmental Protection Act §57, letter a.
The decision does not interfere with possible permissions needed from property owners in the area.

The Governor’s permission 15 granted on the following conditions:

= All the installations, both the permanent and provisional points, shall be labeled with the
owner's name, contact info, RIS ID number, and the date of deployment and retrieval.

#= The provisional points shonld be removed and adequate cleanup undertaken after the
heldwork is conducted.

*= The terrain alteration shall be reversed if the permanent UCP point is removed, and the
ground shall be re-vegetated.

= Sampling must be done in a manner that minimizes disturbance of wildlife and destruction
of vegetabion.

Duty of care

The Governor calls attention to the duty of care in the Svalbard Enmvironmental Protection Act § 5
first sentence. “Any person who is staying in or operates an undertaking in Svalbard shall show due
considerarion and exercise the caution required fo avold unnecessary damage or disturbance to the
natural ermvironment or cultural heritage.”™ The Governor reqoests particular attention regarding
flora and fauna.

- JEOPR\
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Right to complain
According to Norwegian law vou are entitled to complain about the present decisien. Written
complaints must be submitted within three weeks of receiving this letter. The complaint must be

submitted to the Governor.

Best regards

KEnut Fossum Paul Lumes
Head of the Environmental Environmental Semior Adwviser
Diepartment

| Approved and expedited electronically without signamure

Recipients:
F.orea Polar Besearch Institute - KOPRI

Copy to:

Kings Bay AS

Miljedirektoratet

Svalbard Science Forum

Kaorea Polar Research Insttute - KOPRI Hyoung Geun
Kim Sung

Attachments:

Answer to Application for Research Activities - RIS TD 10018 - Korea Polar Research Institate
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Maintenance work for Dasan Arctic station
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Korea Polar Research Institute (KOPRI)

Research activities of the Dasan Station at Ny—Alesund

Status Report on October 10, 2016

1. NUMBEROFPERSONS/DAYSSPENTATTHEDASANSTATION

DURING(MARCH-OCTOBER2016)

Project Organizations Numbers Project date
ChangWon University 2 16
Dealkin University 1 12
Gwangju Institute of Science and Technology (GIST) 5 47
HanYang University 2 16
Incheon National University (INU) 2 16
Korea Polar Research Institute (KOPRI) 29 416
Korea University 1 16
Kyung-in Women’s University 1 5
Seoul National University (SNU) 5 40
SunMoon University 1 6
Other 14 116
Total 63 persons 706 days

* Actual station open date: 18 March, 2016
* Actual station close date: 21 October, 2016

2. SCIENCEACTIVITIESIN2016

-903 -
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1) KOREA ARCTIC MULTIDISCIPLINARY PROGRAM (KAMP)

During 2016, our research groups carried out field research on atmospheric science in
Arctic station. Our research activities in 2016 are mainly focused on regular maintenance
and installation of analytical instruments (e.g., atmospheric DMS analyzer, cloud
condensation nuclei counter, high volume sampler for sulfur isotope analysis, nano-size
particle analyser) in Zeppellin station and Gruvebadet laboratory. Our research team has
been carrying out a successful atmospheric science program in a collaboration with
Norwegian Polar research Institute (NPI), Norwegian Institute for Air research (NILU),
National Research Council (CNR, Italy), University of Stockholm since 2006. Ultimately,
we are aiming to evaluate “l. formation of aerosol in Arctic environment” and “2. linkage
between ocean and atmospheric aerosol/CCN formation™.

(Contact Point: Young Jun YOON / yjyoon@kopri.re.kr / RIS-ID: 4985)

2) DEVELOPMENT OF THE ARCTIC CLIMATE SIMULATOR FOR CLIMATE CHANGE
DISASTER PREDICTION (DACS)

In March 2016, our group participated in tethered balloon operation of Italy. Its purpose
was to observe vertical profiles of meteorological conditions as well as characteristics of
aerosol in early spring. During this period, optimal location of doppler wind lidar was
determined in cooperation with Italian and German scientists to obtain most representative
wind field above Ny-Alesund. In October, our group installed a doppler wind lidar at the
pre-determined point near CCT. After some period of test-run, the wind lidar will be
operated on continuous basis and will give a 3-dimensional circulation pattern at
Ny-Alesund.

(Contact Point: Sang Jong PARK / sangjong@kopri.re.kr / RIS-ID: 10247)

3) POLAR ORGANISMS: COLD-ADAPTATION MECHANISM AND ITS APPLICATIONV
(A-COLD)
Two major Arctic pteropods, Limacina helicina and Clione limacina, were captured at the
Ny-Alesund harbor. These animals habitat close to glaciers and play critical roles in the
Arctic marine ecosystem. We brought the animals from the harbor to the Dasan station,
then purified total genomic DNA, RNA, and whole cell lysate in the lab. These samples
will be further utilized for genomics, transcriptomics, and proteomics analyses by KOPRI
research scientists (Dr. Sung Gu Lee, holynine@kopri.re.kr). To assess and to compare the
distribution pattern of ciliate communities between North and South poles, we collected
seawater samples from the coastal regions near the Dasan station using a planktonic net
(20-um mesh size). The ciliates were cultured in the lab condition and among them,
Holosticha diademata, Euplotes nobilii and Diophrys sp. were identified based on
morphological and molecular analyses. For the information of morphological description,
type slides and 18S sequences, contact wus at email (Dr. Sanghee Kim,
sangheekim@kopri.re.kr). To understand the molecular adaptation mechanisms of plants
colonized successfully in polar regions, we collected the samples of 4 plant species around
the coastal regions near the Dasan station. They were Draba alpina, Cardamine pratensis,
Cerastrium arctica, Silene acauluis. We have cultured them in 0.5xMS agar in the lab. If
the axenic lines were set up, we will study about the molecular response of the species
according to various abiotic stress factors (Dr. Jungeun Lee, jelee@kopri.re.kr). In addition,

o JORR\
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Arctic soil and marine sediment samples were collected to find novel cold-adapted
actinobacteria. Individual bacterial colonies were isolated from the samples and their
antibacterial or antifungal activity test will be performed.

(Contact Point: Jun Hyuck LEE / junhyucklee@kopri.re.kr / RIS-ID: 10556)

4) STUDY ON THE CHEMICAL FATE OF ARCTIC POLLUTANTS AND MONITORING
OF NEW CONTAMINANTS IN KONGS FJORD (KONGS FJORD POLLUTANTS
MONITORING)

During 2016 summer season, our research team conducted Arctic field research near
Kongsfjord. We collected seawater, glacier, sediments, melt water, riverine water, lake
fresh water, soil, and moss to monitor legacy and new POPs using NTSA (non-target
screening analysis). Living organism samples will be supported by NPI to collaborate
NTSA based research in Kongsfjord.

(Contact Point: Kitae KIM / ktkim@kopri.re.kr / RIS-ID: 10555)

5) RESEARCH ON ENVIRONMENTAL CHANGES IN FIJORDEN AND COASTAL
GEOMORPHOLOGY OF SVALBARD ARCHIPELAGO (RFCOSA)

To investigate the hydrographic features and microbial biogeography in Kongsfjorden after
the recent retreat of tidewater glaciers, a total of 83 sea waters were collected using a
conductivity-temperature-depth (CTD) rosette system. All samples were kept at frozen
condition after the filtration with 0.2 um pore size membrane. Microbial diversity, relative
abundance, and community composition are going to be determined based on a
pyrosequencing approach after DNA extraction as well as their relationship with water
mass properties.

(Contact Point: Seungil NAM / sinam@koprire.kr / RIS-ID: 10263)

6) CIRCUM ARCTIC PERMAFROST ENVIRONMENT CHANGE MONITORING AND
FUTURE PREDICTION TECHNIQUES (CAPEC)

We collected Arctic plants to research and preserve in Korea. We inoculated small tissue of

the arctic plants to regenerate them by plant culture technology.

(Contact Point: Yoo Kyung LEE / yklee@kopri.re.kr / RIS-ID: 10547)

7) ENVIRONMENTAL CHANGE STUDIES BASED ON THE ARCTIC DASAN STATION:
IN TERMS OF GEOLOGY, ATMOSPHERIC SCIENCE, AND ECOLOGY (DASAN PROJECT)
During 2016 summer season, we conducted a supplementary field work for areas that we

have been studied for last 3 years. For comparison with previous study area, we
investigated 3 new sections and draw sedimentary columns of them. Additionally, we
collected about 400 kg of rock and fossil samples for conducting microfacies analysis. This
study aims to refine litho- and bio-stratigraphy and reconstruc the Late Paleozoic
depositional environments of Svalbard. A suite of rock samples were collected to study
endolithic community from three sites: Stupbekken, Scheteligfjellet, and Midtre-Lovenbreen.
The main objectives of this work were to investigate the major members of bacterial
communities colonizing the endolithic environments of Svalbard.

(Contact Point: Jusun WOO / jusunwoo@kopri.re.kr / RIS-ID: 6752)

3. NON-SCIENTIFIC ACTIVITIES
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1 KOREA OUTREACH PROGRAM - 21 CENTURY DASAN JUNIOR

KOPRI selected 4 high school students passionate about polar science and global
environmental change and aspiring to be researchers in this field in their future career.
They participated in the research activities of Korean scientists such as microbiological
analysis from the arctic soil, gas observation from the arctic permafrost, and observation
of the melting glacier in the vicinity of Dasan station. Through these activities, they could
see first-hand the importance of each research discipline on the Arctic for a comprehensive
understanding of global environmental change.

(Contact Point: Ji Young LEE / jylee@kopri.re.kr / RIS-ID: 10018)

2) THE ARTIC GEO-SPATIAL INFORMATION DEVELOPMENT

Our observations of the Arctic was carried out through the Arctic Geospatial Information
Development Project 2016, in which we made precision maps and to support Arctic
research. We installed the Unified Control Point, 6 Ground Control Points and surveyed
around the Dasan Arctic Research Center.

(Contact Point: Sang Hwa LEE / sanglostfield@gmail.com / RIS-ID: 10018)

3 MAINTENANCE CHECKUP

One logistic staff in charge of operating Dasan Station stayed about a week for
maintenance of research instruments and internal facilities.

(Contact Point: Won Jun KIM / wjkim@kopri.re.kr / RIS-ID: 10018)
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