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SUMMARY

I. Title

Carbon assimilation rate of sea ice ecosystem in the Kongsfjorden MIZ, Arctic

[l. Purpose and Necessity of R&D
Evaluation of carbon uptake and fate of carbon according to ice stages by the
environgmetal changes in the Kongsfjorden marginal ice zone

lll. Contents and Extent of R&D

Evaluation of the species diversity and determination of carbon assimilation rate
of sea ice algae in the Kongsfjorden marginal ice zone

Study on the composition of organic compounds and energy flow for
understanding of the carbon cycle and dynamics of organic matter in the sea ice
ecosystem

Constructing of the long-term pCO, observation system and the investigation of
carbon assimilation rate with the sea ice growth to confirm carbon behavior in
the sea ice ecosystem

IV. R&D Results

O Nutrient and biogeochemical characteristics in the Kongsfjorden

Density and biomass of the zoo- and phytoplanktons varied within each station in
the Kongsfjorden.

Distribution of the planktons were horizontally divided into inner and outer bay.
Organic matters in the water column consisted with autochthonous and
allochthonous matters.

O Investigation of the in-situ carbon assimilation rate using stable isotope technique

Pico-plankton(<2pm) contributed more than 40% of the total carbon production
We confirmed the seasonal/annual variation of the carbon assimilation rate in the
Kongsfjorden.

Carbon uptake rate decreased at the inner bay which seemed to be related with
the light penetration depth

O Investigation of the in-situ carbon assimilation rate using stable isotope technique

Carbohydrate and protein were major macro molecules in the sea ice algae
Carbon assimilation rate of sea ice algae showed a negative correlation with snow
depth



O Food source and trophic position of zooplankton according to the sea ice growth
- Nitrogen isotope values indicates that various nitrogen sources into the
Kongsfjorden
- Nitrogne isotope values of Calanus spp. and Euphausia sp. suggested that their
trophic position was between omnivore and carnivore, and varied in season
- Trophic position of O. similis varied with season which related with variation of
seasonal food availability
O Mapping of the primary production around the Svalbard using satellite ocean color
data
- Primary production around the Svalbard showed the highest increase than other
region
Average primary production was 634 +325 mgC m? d™
- Primary production in the Barents Sea and Greenland Sea tend to gradually
increase
- Phytoplankton biomass was affected by light penetration by reducing of ice

covered area

V. Application Plans of R&D Results
- Providing a basic data for research of climate change in the Polar region
- Supporting of the field observation data for the climate model
- Re-estimation of the contribution of sea ice algal primary production
- Establishing cooperation with Near Arctic States based on scientific relationships

through research in sea ice ecosystems
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DOC concentration (UM C) NO2 + NO3 concentration (pmol/L)

POC concentration (uM C)

10

130
120
110
100

40

35

30

25

20

15

10

st1

st1

1.5+

= 2018 Spring (before bloom)
B 2017 Spring (bloom period)
3 2017 Fall (after bloom) | _
= 2018 Spring (before bloom)
Lo = 2017 Spring (bloom period) -
E O 2017 Fall (after bloom)
g 10
£ =
]
g |
1]
Q
o
£
8
‘ g 057
=
o
I IIIlII Il b = ml] D'-D]IJ_
st1 st2 st3 st4 st5 sté st7 st8 st9 st10 st1 st2 st3 std4 sts st6 st7 st8 st9
Sample I.D. Sample I.D.
14 -
m 2018 Spring (before bloom) = 2018 Spring (before bloom)
B 2017 Spring (bloom period) B O 2017 Spring (bloom period)
[ 2017 Fall (after bloom) 12 3 2017 Fall (after bloom)
Z 10 _ = M
- ™ —
2 1 —
c
L 8- M
B
£ J
8
g 67
o
8 J
3
8 *
2
0 || | | || | | L
st2 st3 st4 sts st st7 st8 st9 st10 st1 s2 | st3 | std st5 | st | st7 st8 st9
Sample I.D. Sample I.D.
20
= 2018 Spring (before bloom) = 2018 Spring (before bloom)
3 2017 Spring (bloom period) -~ T et e e
02017 Fall (after bloom) 1 O 2017 Fall (after bloom)
M = 15—
3
=
2 J
- c
K]
M g
€ 10—
8
Q
e
o
o
z
[*]
a 5
— 0
s2 | st3 | ost4 sts | st6 st7 st8 st9 st10 st1 st2 st3 st4 st5 st6 st7 st8 st9
Sample I.D. Sample I.D.
7 s od ) ] X o3 Z © 5l ol 2 =
19 26. Kongsfjorden sS4 A, 54, 85 7823 gE, 85
o ] X &SR ol zxl A} © XN BLSFE ol 1A} © ] X &lsFE o
F71 a8 E, AR F7leassd s, A 712 A=
3l o S ( Al B3 ko3 E
ARA s WAsi(AESEaE 14 A, HAA7, WA F) 54
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Temperature [°C] @ Depth [m]=first

=first

Safinity [psu] @ Depth [m}

NO#+NO; [umol/L] @ Depth [m]=first

r9.05°N

78.95°N

NH, [umol/L] @ Depth [m]=first

Si(OH), [umol/L] @ Depth [m]=first

PO, f[pmol/L] @ Depth [m]=first

79.05°N

78.95°N

78.85°N
b

11°E

DOC [uM C] @ Depth [m]=first

Chl-a [ug/L] @ Depth [m]=first

DON [uM Nj @ Depth [m]=first
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78.85°N |
L

11%E

19 27. Kongsfjorden

EEXRE

[e=]
=

3l

(2) Kongsfjorden

0
il

2]
il

2017

)

WA 7

=EdaE

201

]

]

B

o]

of +43]

A4 7hs (10€)

7}3]
skl 7}

=
[}

573

A (79) w=7}

=
=

=

2 (69)3 o

X
=]

N5 e

0

o

= 4o

© =
=4

1 3%

o]

N

4 (49)9 7F

=

X
1=

Hat

|

7

o
IT

s

&

i

]

ofp

fex]
AN

}

o]

34



W 2018 Spring (before bloom}
B 2017 Spring (bloom period)
[] 2017 Fall (after bloom)

| ] 2049 (bloom period), I —

2018 Spring (before bloom)

2017 Spring (bloom period)
st? s8 | st | sti0 | std stz st3 std | st5 | st6 | st7

2017 Fall {after bloom)
2018 summoer (bloom period)

ooEm

NO2 + NO3 concentration (pmoliL)

S
——————— 1
E=d
Chil-a concentration (mg!maj
b =
o o
i
]
]
]

st st2 st3 st 1
Sample 1.D. Sample 1.D.
140 | 'm 2018 Spring (before bloom) 14 W 2018 Spring (before bloom)

W 2017 Spring (bloom period)
1 2017 Fall (after bloom)
2 2019 Summer (bloom period)

[ 2017 Spring (bloom period)
M [ 2017 Fall {after bloom)
12 - ] 2018 (bloom

-
w
=

110 -
100 +

DOC concentration (UM C)
=
(-1
1

DON concentration (uM N)

I
. |
R RN

62 T ath Dotk Lats T md Lo ' oms | ! :
Sample 1.D. Sample 1.D.
a9 28, Kongsfjorden sl ellAle] A4, 54, & F7IgasdsE, &5 A713488E
o] AdA F& W3 (HNEZHFIAE HA A, HAA7IH " F) 54

2. A BEANA fF R A mAzF @2 R A& F5E W

7F 55 tAH71A] ¥ Kongsfjorden sl oA &4 9 A4 S48 W)

Kongsfjorden 3ol A 2017 5€9 (19 2), 2018 49 F 47019 AHAAHQ, 5, 7, 10)(L¥H 3), 6
A F= 40 AAE (2,5, 7 1002 4) 28 20199 7€ F 4709 AAQ, 5, 7, 100(1E 5)9

A Z47E Secel disk® FAE B FACAA A 2 A F5E SAHAS AT T AEE
ARatader @aPC) 2 AA(PNO;, PNHy) 85994 FARE T F vlF@2d 1) F
B g dA bR EdA BAS et AR oA o] Ato]l=d AEERAES] BA
FrE S wep 22 Apo]=o F AL TlostE A gof sta dA A E
A FARE ol &t AL B AL S SAHSt] AT G AF AAS A
zx B4 &3 oo w3 dAY] A 5 ALkl AA sk vl & (f-ratio) s dhetghel whet
of Ao s ABENAL] AT B4 =% ottt ST ES AFAH o R A &4
ol ¥4 3 E3 Kongsfjorden 312 &4 2L AL S48 U3t A&7 A5 J5S



Aol el Afol=d AgEGAEY da F4E ST G e A= (<2 m)
o % ARl Velsts Aw velalath(ad 29). AT ) AF AE AL AT
o 24 2% Mot 8] dx AAEIAL FHALE o

&3t AL 2 AL S SA
stglom AA e A T AlALke]l AR g ¥ & (f-ratio)S IFetstAv(I® 30). 39 < §
= 53 (20179 549, 20189 4¥€ 3 6¢, 20199 7€) Kongsfjorden a9 ErA 2

| Jvc—:—
Az FRE 9@ AFHA AR HS5HA0

i)

N Large
B Small

10 A

Carbon uptake rate (mg C m?h™")

3 5 7 9 10 2 &5 7 1w 2 5 7 10
May 2017 April 2018 Jun 2018

a9 29 A BEHAE Alolzd b4 HHE

B Large EZA Large
1 Small

N Small

Nitrate uptake rate (mg N m® h™)
{3
Ammonium uptake rate (ng Nm?h™)
>3

3 5 7 9 10 2 5 7 10 3 5 7 9 10 2 5 7 10
May 2017 April 2018 May 2017 April 2018

19 30, Atol=® AeEdaEe] dAabd 3 dRE AAHE
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U AR (0174) B e B AR Wol) A BAESE 4

At ERXHo] 9 X3k Cambridge Bay2l seasonal ice zoneol A &4 S48 =4S ¢
g dY 2AE AAsRTAAbd R, 20179 3 1F 31). B w T st st2, st3,
st4, F7F 2AF AH(A-DAA Z+2F 49 cm, 4.1 cm, 4.3 c¢cm, 49 cm, 109 cm & YERGTH(E
1). Bt iy FAE stl, st2, st.3, std, F7F ZAF AHA-DNA Z+7; 1336 cm, 1374 cm,

155.7 cm, 1734 cm® =3 3t}

105.8°W

Ocean Data View

Tégew gO“w

9 31 AdEA o] BAaFrs 54 A7 A9 (2017d)

& i
69.02°N %0
40
69.01°N
30
69°N
20
68.99°N 3
3
Fe
a 10
=
g
i

105.85°W 105.8°W 105.75°W

19 32, 3" bottom 10cmolA] JP=24 ao F7HF EE
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F 1 ALEYA A BHA L & FA, Y FA

s A4 = 7 At R 1t
20170428 1 4 - - - 132 - - -
20170501 1 4 4 45 5 130 140 - -
20170503 1 6 5 45 7 49 130 - - - 1336
20170506 1 7 6 5 4 131 133 134 135
20170509 1 4 5 45 4 133 138 - -
20170428 2 5 - - - 137 - - -
20170501 2 4 4 4 4 137 135 - -
20170503 2 4 - - - 41 143 - - - 1374
20170506 2 4 4 4 4 1355 - - -
20170509 2 4 - - - 137 - - -
20170428 3 35 - - - 155 - - -
20170503 3 5 - - - 43 155 - - - 1557
20170509 3 45 - - - 157 - - -
20170426 4 2 5 - - 190 - - -
20170428 4 10 10 14 14 200 - - -
20170501 4 2 - - - 167 - - -
20170503 4 25 3 3 = 170 165 - o I
20170506 4 4 35 28 3 164 164 - -
20170509 4 3 3 3 170 171 - -
20170513 A 15 - - - 133 - - -
20170513 B’(high) 9 - - - 125 - - -
20170513  B(low) 35 - - - 136 - - -
20170513 C 12 - - - 18 - - -
20170513 D 13 - - - 124 - - -
20170513 E 15 - - - 109 122 - - - 193
20170513 F 95 - - - 115 - - -
20170513 G 12 - - - 132 - - -
20170513 H'(high) 13 - - - 41 - - -
20170513  How) 5 - - - 130 - - -
20170513 I 13 - - - 132 - - -
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AW AET F GH2 a

'r’ QH"

4 A3 Yol bottom 10 cmolA SHE =4 a
T stloA 65.33 ug/Li M = BAI st39A 895 png/L=2 714 w2 #Hes B

ATHIHE 32). J54& a9 Hd gk stlolA 41.25 pg/L (S.D. = £ 1961 ng/L), st.2¢lA]
3374 (S.D. = + 12.71 pg/L), st.3°1A 22.71 pg/L (S.D. = = 15.07 ng/L), F7Fd A 3512
ug/L (SD. = £ 1794 pg/L)& e},

AW mAZEFY A7) WE =L a TE =20 um, 2-20 ym, 0.7-2 pm) A3 20 p
molde] V|7 E ZF9 7] = St.4°ﬂ}"] 81.36 %= 7F& =il st2914 60.02 %= 7F
F e Fs BT 2-20 um 2719 8 279 7| R st2olA] 3761 %E 7P =3k
st4el A 1743 %= 7Hd w2 vES Bk v, 07-2 pm 2719 7R #2579 7]
T ostdoll A 497 %, st.lelA 061%°] Hol HAgs B B ARA 277 & X

o

NAZF7FZF 952 a2l 60 % o] dS AA 5= A

oy

.
o

=2 s

[e)

T

712wk 549 @edhs, %‘E‘H@, X]“‘ﬂ ETikee ‘:’é%% 747} 382.45-3498.26 ug/L
584.49-3199.05 ng/L, 559.13-754
S 169533 ng/L (SD.= + 9 ug /L) 1676.42 ng/L (S.D.= £630.07 pg/L), 3606.33 ug/L
(S.D.= #£1521.38 ng/L)o.2 ALt A 2 F-ol A Hus F7lEe 418 Aol 50.45%
(SD.= +791%)= 7} =kl @& o] 24.84% (SD.= £529%), ©¥ldo] 2471% (S.D.=
+5.95%) = EFE

69.02°N

69.01°N - wst.3

69°N

68.99°N

Ocean Data View

9 33. St, st.2, st4ol A F FAS4 aol it R
n AR A7|E 7

2

L
a
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SdE £ (B4 fugl) TRYFE (29 -l
< - 2500

105.85°W - 105.8°W 105.75°W

1% 34 R e bottom 10cmel A &3k (A), @HAB) 2efal AA(C)9] &3

o 22bd = (20189) Ayt Al B e A wo] SR mAlzR{e g4 S48 5A

Al EReol BEZFdo] $12 3 first year sea ice zonel® &%l Cambridge Bay°ﬂ/\1
2018 49 7AH-E 2018 49 26Y 7bA] W wiAzFe BHEE A4S
2 mAER AR)S 8 SAti(2d 35 3% 1-1). W ZAE F

e Ak 28 59 stk £, AW 2B FH holedl M AW FAZ ZFsA AT

[UO

712 st S WFol] EAlstE diFiE e AEEo] AW ol o] 10em (o] ¥ bottom 10)
Tk EAsE Aoz el uhel bottom 109] e AE S F3FATHEFuUl Zolol o
3 bottom 109] AEF 7= A = 964 + 0.05 %). oA F 53 bottom 102> FA]
HE Aadt & Qe &7)d ¥ F ofo]xubo] ol "o tigh 2EHAE HASIAZTH
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ol MIESS APHAE H1 F &A3F] 55 w7bA He A FEHE d2oA Bkl
o} o] A3 =& T YSI model 30 (YSI, Yellow Springs, Ohio)& o] &3] 9488 =4
shdth ol F S WAERFO 454 a AdEA 2 BAM MG A {7 @h B4 96

GF/F (pore size = 0.7 um, Whatman) ZE & o] &3 o= $3h3}3t}.

69.2°N

69.1°N

69°N|

105.5°W - T T

19 35, A4 A9 (Cambridge Bay, Nunavut, Canada, Arctic)

E 247 B A= R A

CE FE=(CN) BE(W)

St.B1 69.107180° -105.059510°
StR3 68.970550° -105.462220°
St.1 68.993333° -105.843167°
St.2 69.000550° -105.816117°
St.3 69.009717° -105.781117°
St4 69.022000° -105.734000°

(D s mAl=/Fe] &2 S8 SAS AT G 49
B o S99 FARA30)E ol & MRS A5t A8 A B A lA bottom
1001 disk MEHS WA 73 sATE o]F bottom 10S A3 AV|Z2 Ao & #|g W
=71 @3 GF/F(pore size = 0.7 ym, Whatman) 28 % o33 &< 400mlS F7F st} o)
oA 13CE Y F MF ZaEde wid BEs 2ZAA A =5 ol &l s offel ik
Be AXAA T 34417 ul e v 5 ek B S ofolzubzoe] Hol HFAR % A kA
?‘_

8 w2 Wb 0 AUF 27 sl FeoIA muagth Yol 4 e Fowg
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7et 4 BAS 918l GF/F(pore size = 0.7 pym, Whatman) ZEZ o] &3] oJ3= S35

ZAF 713F St AAE GAHAAY w9 FAE 41em-234cm (9.7 +49cm)E Y ERSLTE 7}
Zve] oA B Hir = FAE BlolA 194em(5.7), R3914 14.0cm (£6.4cm), st.1ol A
6.5cm(+2.2cm), st.3o14 69cm (£1.0cm), st4olA] 10.8cm (+1.6cm) o2 et 18 37, &
3). Y FA A$ 119.0cm-168.0cm (143.8 +17.1cm)® YEFSTHE 4). ZH2+e] A dolA '
ol H W FA= BlolA 1384cm (12.2cm), st.1olA 1255cm (+4.6cm), st.3°14] 157.2cm
(£2.0cm), st4elA]l 164.5cm (£5.7cm) o= YEFSTEH AFA oA o] o] L= vigho] uwet
g = Aoz Bl Y FAE stlolA stdR A5FE FAYPAE By
st1] F4lo] 30m olstE w9 e A FolA ME sEes #

#o] gl Aow Ardth

#E 3 AT AGA A4 = 5
Station Date Thickness of sea ice (cm) Average
20180407 16 15 15.5 15 15.4
o 20180419 25 24 22 225 23.4
20180414 17 20 < — 18.5
K3 20180422 10 9 — — 9.5
20180411 B 4 4.5 5 41
20180414 5 6 8 12 7.8
St.1 20180417 6.5 6.5 55 6 6.1
20180424 4 5 5.5 5.5 5.0
20180426 10 10.5 10 8 9.6
20180417 8 8 7 8 7.8
St.2 20180424 7 5 8 9 7.3
20180426 6 5 7 6 6.0
20180417 6 5 6 6 5.8
St.3 20180424 8 8 7 8 7.8
20180426 9.5 7 6.8 5 7.1
20180411 12 13 135 13 12.9
20180417 7 9 10 11 9.3
o 20180424 11 12 11 11 11.3
20180426 11 10 9 9 9.8
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E 4 AT AGelA Z4F A

Station Date Thickness of sea ice (cm) Average
Bl 20180407 147 — — — 147.0
20180419 130 133 130 126 129.8
R3 20180414 157 160 — — 158.5
20180422 — — — — —
20180411 130 — — — 130.0
20180414 122.5 — — — 122.5
St.1 20180417 129 128 127 127 127.8
20180424 119 119 119.0
20180426 128 129 129 127 128.3
20180417 135 134 135 138 135.5
St.2 20180424 132 132 133 — 132.3
20180426 128 127 130 129 128.5
20180417 157 157 156 156 156.5
St.3 20180424 156 156 155 — 155.7
20180426 159 159 160 160 159.5
20180411 156 — — — 156.0
St 20180417 165 166 169 170 167.5
' 20180424 168 168 169 167 168.0
20180426 165 167 167 166.3
ESea ice thickness
200 -
—~-Snow depth
+
150 A + ]
- ]
£100 A
50 1
S —
0 <
Bl R3 st.1 st.2 st.3 st.4
29 36 AAEA o] Y = FAS Y F B

w9 W9l= 27.1-315 psu(281 1.1 psu)®]
HATHLH 37).

43

zF = 6.3 0.4 psu)=

UElskom 20174 gk vk S Btk S ol Im (o] % underwater)oll A H.Q1
&2

[e=]

=

=
=



Salinity

st.1 st.2
Bottom10 underwater

29 37 ALEY A Ho] AW bottom 107} underwateroll A &9 Hyt

(4) S wAzERF] GE4 a & A A7

ZAF 717 %<t bottom 100 £A)8t= sl uAEFo G224 a FEE 422 ugl '-9246 n
gl '(49.58 £26.18 pgL H& YERTh ZAZIZE S9b 27t FHo A B Hit =i a F
T stBlolA 1154 +10.35 pgl!, stR3¢IA4 64.66 £38.82 pgL !, st.1olA 58.11 +16.45 pgL ™,
st.2ol A 67.15 £21.99 pgL!, st3el A 60.19 +23.35 pgl ' e st4ollA 29.25 £17.79 pg L!
o= vebgthay 398). Y uARFY Z7)d WE 7lodEE 20 pm olAo]l 66% +10% ©
2 7P =A vEREh 2-20 um 2719 mAlERF{ o 7l EE 29% 6%, 0.7-2 um =719 7|
Az 7elEE 5 +6%= YERTHIH 39). ZAF 7IF 5 & A5 a vE9 F
Abolel fregt §o] A (p<0.0DE EAew o= ol& #HEH bottom 1002 FihH=
dof| thste] wol A alow &g o Hrh

iAh

120 1
100 -
80 -

60 -

40 A

20 1 ’_1_‘
0 T . T . :

Bl R3 st.1 st.2 st.3 st.4

% 38 AJE A Ho] A bottom 109149 Ft

Concentration (pug L71)

Jfu
B>
o

off



Contribution

100%
80% A
60% A
40% A
20% A

0% -

st.1 st.2 st.3
l>20 um l2—20 pum 80.7—2 pm
a9 39, AYEHA wo] AHY bottom 10914 F AF4 ao sk 27|
k=R

(5) WA EF] AdEA 24 24 A7

ZAb 717F 53 bottom 109 EAskE W mAlR{FE FAHSE AdEA T ©@FsE
(CHO)?] W9l 899.2-6746.2 ngL (25209 11942 pgl Y2 debwcth &2 (PRT)3 A2
(LIP)¢) W9 2H2 0-1389.0 ugLl '(609.6 +447.7 ugl™) ¥ 621.7-3366.0 ngL '(5127.2 +1911.0
wgl HE  veikch @estEr ded aga xPe] Foz AHoHE FMO WHele
1879.9-10571.6 ugL'(5127.2 +1911.0 pgL HE YEFSTHCLE 40). 201737 2a] 20181 ZA}
717F B ergsl o] Hgo] 49 +10%= 7 A JEbgth(d 41). 2 ATF V)3 B
FAL AA FEE F9% &9 AudAA (p<0.0DE Bow ol gl P thdk &y

B1 R3 st.1 st.2 st.3 st.4
mCHO mPRT @LIP —FM

2% 40. AJE A Ho] A bottom 10014 9] ©3tE, @A Ad e
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Contribution

100% 1 —
80% A
60% 1
40% A
20% A
0% - T - . T .
Bl R3

st.1 st.2 st.3 st.4

BCHO mPRT oLIP
29 41, AGBE A Heo] FAE bottom 1004

3 mAEFe FMell thdh gsts, @i, Ade] 7)o

o

A A8 43}

=

o

6) N wAEF] @A F5T&
ZAF 712 E<F bottom 100 EAIEE W mAZEF (totaD®] ®A FF &S] WHAE
0.054-2.642 mgCm *h 1(1.009 +0.869 mgCm *h Ho = Yewtth 07-2 pm Z7]¢] #Fe %
(smal)®] &4 &89 W9E 0.016-0.872 mgCm *h '(0.285 +0.291 mgCm > *h He =
CH(1® 42). Totale & FZ9 fFoldt 29 FaAaAA (p<0.05)¢t AF s=9 ot Fof 4
H8A (<002 Bt

3.000 1
2.500
= 2.000
1500
£1.000
0.500

0.000

R3
Btotal Osmall

2% 42, A5 713 E<F bottom 100419 BHA FFE& A

23}
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Y A A Y] A A, A wE S vAlERe BHAFFES SAE] ATAT
A9 ez iyttt Hudson Bay®l 3 sf<fol €%

zoneS AASFATHIYH 11(F)). s e ‘%74]01] b2 AAE A5E gHEtr] {8 F 3
el AHS Ao s AzRe 12 AL A4S A3 Mg 2ES site CollA 3
SFATH(Site A : WY Site C @ dxA2F A4, Site F @ 3 7FAAE)(F 5). A ZFe
AEFo] AFHo e Y vuigdoz HEH 10 cm F3F (9]%F bot.10)ol i3k A=HS 3
s

ZAF 717F =9 bot1091A] =AH®E Z Chl-a (> 07 yim) %+ 1.94-466.35 ugL’1(178.89

R

_IXQLL

+131.37 pglL He] B2 B9 43). =d, A} 7]7F B¢k bot.10914] =4 ¥ % Chl-a®
Lo tigk 20 um o] ZFE 25-89%, 2-20 ume FZFE 9-57% 183 0.7-2 pm94 z=
T 2-21%9 7] E HATHY 44).

3% 5. Coral Harbor 47 A=A 9%

Latitude Longitude
Site A 64° 06’ 51.96"N 83° 04" 46.62"W
Site C 63° 59 37.14"N 83° 20" 15.18*W
Site F 63° 54’ 37.38"N 83° 18 25.98'W

A A EFe BrFFE
201991 0649 01¥ 7hA| site CollA F
3 248 GaFEe
(217 45). 24} 717 5% bot. 1014 Z4 ¥ Chl-a 529 SAFFE o] we o] 4w

T o =2 4o A

ool

A(R*=0.6775, p<0.01)7} 1= gla, wwld w9l Bi
(R*=0.5909, p<0.01)7} Sl = ATk 2E 46, 47).
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% chl-ats & (pg L)

Echl-ask (pg L)

% chl-a s (g L1

300

200

100

500

300

200

100

200

100

(A) Site A

0506 | 0513 | 0516 | 0519 | 0523 | 0526 | 0529 | 0601

(B) Site C 2

0504 | 0506 | 0509 | 0513 | 0516 | 0519 | 0523 | 0526 | 0529 | 0601

(C) Site F G

3
0506 | 0513 | 0516 | 0519 | 0523 | 0526 | 0529 | 0601
2019

o iy

9 43 2 AR S4E sivAlEFe] F Chl-a §%=.
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FA>20pm @A2-20pm £H0.7-2 pm

0526 | 0528 | o801
B) Site C
100% | :5:5:5 s
so% { B B BT
o 2
[ e b ]
[ e s ]
e 7,
[ e b ]
L3 v/ 27 v
= ol 7,
g b B 2,
P [ e s ]
aw {1 [£d pad B ]
[ e b ]
v/ 27 v
v b 9,
s K b
w0 bR
I 2% B
S
i 22 .
0504 | 0506 E"SDE| 0513 | 0516 | 0519 | 0523 | 0526 | 0529 | 0601
(C) Site F A
100% 7 po o
80%
Ly 60%
ra)
™ AD%
20%
0%
0526 | 0529 | 0601

g% 44 7 BRAA SAE Y mAEFY F Chlra sk tig 27

7o &=,

49



A2

0504 | 0506 | 0509 | 0513 | 0516 | 0519 | 0523 | 0526 | 0529 | 0601
2019

12 7 Site C
29 45, ZAF 7

5

34 582z + 1028
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Region PP CHL SST PAR Seaice
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F7AGE dAANE R QR I AHTA A G p<0.05, x= p<0.1)
Region PP CHL SST PAR Seaice
PP 1 0.22 0.20 0.20 -0.39"
Fast CHL 1 -0.34 0.43" 0.10
Siberian SST 1 -0.21 -0.87"
Sea PAR 1 -0.08
Seaice 1
PP 1 0.60™ 0.35 0.49™ -0.53™
CHL 1 -0.05 0.47 -0.01
Laptev Sea SST 1 0.22 -0.88™
PAR 1 -0.43"
Seaice 1
PP 1 0.68™ 0.09 0.39" -0.23
CHL 1 -0.16 0.27 0.01
Kara Sea SST 1 0.19 -0.88™
PAR 1 -0.12
Seaice 1
PP 1 0.76™ -0.06 0.35 -0.07
CHL 1 -0.15 0.43" -0.08
Barents SST 1 0.28 080"
PAR 1 -0.09
Seaice 1
PP 1 0.72™ -0.17 0.31 -0.12
CHL 1 -0.44™ 0.14 0.10
Greenland SST 1 -0.22 -0.79"™
PAR 1 0.05
Seaice 1
PP 1 0.86™ 0.04 0.70™ 041"
CHL 1 0.11 0.64™ -0.42"
Baffin Bay SST 1 0.23 -0.74™
PAR 1 -0.44™
Seaice 1
PP 1 0.68™ -0.27 0.11 0.28
CHL 1 -0.47" 0.15 0.39"
Beaufort SST 1 0.05 -0.84"
PAR 1 -0.29
Seaice 1
PP 1 0.62" 0.27 0.77 -0.36
. CHL 1 -0.16 0.58™ 0.17
Chulkchi SST 1 013 083"
PAR 1 -0.05
Seaice 1
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Th2k7) %] o Kongsfjorden ol A9l sl uAzHF2E dotalr] 98 AFAZAIZ 20179 5€
107 AH BFdAM F4 —?— HE 2 F22A4E 54359, Kongsfjorden WollA A EZHaE
T dE AGAHA 2 M E FE2F7F F

-
S Shal dR o o9 9 X]Q%OHH-E A717F 22 AR ZFR Phaeocystis sp.7F 323 A
o 3}

iy

| Kongsf]ordenoﬂ/ﬂ«] AEEFAE THSEES FRoen A77F 2 A
Z 59l Phaeocystis sp. (single cell form)7} @ A|7]2] dxF o= HAsAh &5 3§
Fol o5H A F8 ATl d AR o fHrt Tk Fd Ao

o] v S Bl 7S Fragilariopsis sp.7

o a2y JEs AaE =53] e E ALE siUA s £ Zastt

= 7€ Faed
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_,d
=
=]
of\
e
pou
o
t
2
ox
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¥

¥ 8. 201799 B3 Kongsfijorden WolAe] Add i 85 55

K HE SHF H] a1

st-01 unidentified flagellates (<20um) FFEdgo] =5 A g 35
st-02 unidentified flagellates (<20um) AETF w5 95

st-03 Fragilariopsis sp. (chain form)

st—04 Ditylum brightwellil

st-05 Phaeocystis sp. (single cell form)
st-06 Phaeocystis sp. (single cell form) AdE Fx7F =9
st-07 Phaeocystis sp. (single cell form)
st-08 Phaeocystis sp. (single cell form)
st-09 Phaeocystis sp. (single cell form)
st-10 Phaeocystis sp. (single cell form)

unidentified flagellates (<20um) Fragilariopsis sp. (chain form) Ditylum brightwellii Phaeocystis sp. (single cell form)
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v, B a1 A 98 Kongsfiorden W 5 &2 %35 3

A

Kongsfjorden®] T2ZHIE +3S #4387 Ha F 10719 44 S AAse 2017d 5¢
of MEHS st om QYL W 45 cm, EH 200 me] FEEFHIAE UEE ALY
thoo] wf, HE {FIFAE Tt deUNATE AT

BEAA ARG FEZHIES Hi AAYUEE 6529 indiv/m3E AH 2904
1235.7 indiv./m3=2 7Fg =9k, AA 10914 937 indiv./m3Z 7} wrkoh =g AEF (F
Ve )< Ha 1074 mg/m3Rer AH 844 1993 mg/m3= 7H =kal, AHE 690 A
342 mg/m3= 7H¢ @A YeEbwoH( " 72).

ZAAY W] BEFGS vlustd AARES AEFo] Wi S Bidsd o=

sEEYAEY TN Aolzk 7] wiiteltar AzbEnh AAl iR ARl
(] E
=

Cirriped larvae7} -A3sts o olglst Axp= HAS AFZAIo| H|stH Holgt o=z 1
olm ol AMH 9l o Aow HETh W Ciriped larvaes Wite] $1x8 A A
ANA HeHsR L =2 HATE B, A Fow Fa5E AT FAhste Aom
vebgth(z2d  73). T3 Copepod FolAME  Calanus spp.7b 7Fd $Hsgew  C
finmarchicus®t C. glacialis’} =33FAth. ol & C finmarchicus’t A o2 =& AAdE
5 B ole AN Yol Ao 2udt A gl Foll TS =

e
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¥

] AH oz METgo] =dud HAHAAME C finmarchicus’t =& H&
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501 5102
B Unidertified Hydrozoa
1 Calanus glacislis
B Pseudocalnuscopepodite
g Copepod nauplius
E Unidentified Amphipoda

76

5106 07 5t.08 509

5t03 5t.04 5605 5610
B SEitaclerans W Acartiz longiremis B Bradyidius smifis B Calanus finmarchicus
§ Calanus copepodite mMetridiz onga § Microcalanus spp. B Pseudocaanus spp.
B Oithona atlanta B Oithonasimils B Tibesp. 1 Unidentified Harpacticoida
u Cirriped &rvae (nauplitcyprs stage) m Decapoda Brvae [Zoeg) § Polychaeta larvae B Euphause 5.
B Unidentified Ostracoda
29 7320179 AR FEEFAE 2HT 8 4R
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¥ 9. 20183 Kongsfjorden 31 EZolAel AdE X $H4FT(GHFEF) 55

47 HE HF
44 64
st-01 Fragilaria sp. Coconels sp.
st-02 Fragilariopsis oceanica Licmophora sp.
st-04 Navicula vanhoefleni -
st-05 Fragilariopsis sp. (> 20um) Fragilaria sp.
st-07 Thalassiosira sp. (<20um) Licmophora sp. Coconeis sp.
st-08 Fragilariopsis sp. (> 20um) Fragilariopsis sp. (< 20um)
st-09 Fragilariopsis sp. (< 20um)
st-10 Navicula vanhoefienii Coconeis sp.

Navicula vanhoeffenii (ribbon form) Unidentified sp. (nano size)
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Kongsfjorden®] EZHIAE T3S #4387 918 20184 4¥€ 3 6€o] 45+ 40 cm, W
200 mo FEZFIAE UEES AMEste] AR AFS Adsint 4do= F 87 A, 69
= 67 AHAA A= AR JPeATt. TEZFAE Hdt AMAdUEe 49o] 1222
indiv./m’Z A7 1o]A 250.6 indiv/m’e2 7} =93, AA 9914 37.7 indiv/m’2 7} b
obth, 283 6€olE 2561.7 indiv/m’® A 1614 7974.3 indiv/m’o® 7} =9ka, AW 8
oA 650.8 indiv/m’® 7Hg @kth(19 81A, B). ZAAHolA A3 FEZHAE] A&
F(H71E8TH) 2947 490 Hit 333 mg/m’A e AH 5904 151 mg/m’= 74 vk
T A 8N A 442 mg/m’E M =vh 2ela 69elE Hi 37.17 mg/m’ Fon AA &

A 14.33 mg/m*=Z 7H Sk AA 1A 87.23 mg/m’= M =98 (18 81C, D).

N

Ny-Alesund Ny-Alesund

a3 81. 1xF =AF717F (NICEIRA) ¢t &5 & aE (A) abundance % (B) biomas

o} 22 ZAF713F (NICE1SB) &< =29 2% (C) abundance ¥ (D) biomass
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TEEYAEY TXHL2 AR 7O met tha Zolvt o] SAEHAT 490 BEE A
Ao 277 (Copepoda)’t A3+ o™ Oithonoa similis, Pseudocalanus spp. —L%] il
Microcalanus spp.7} F33h= oz Yebgoh(1d 82). 18y 6¥elv= ZAMA 99 UnkE

AN WANH A (Cirriped larvae)S WY %3 A EFAo] FAAA R AR A o] npgZ:

o2 FstiA a7t (Copepoda)7b F3etal s &<l HATH(L® 83). T3k FHol whet

T4 zpol7b AR 87V F = Calanus copepoditeS X33+ Calanus finmarchicus®t V)57

275 FA (Unidentified copepodite)©] =& v]&=2 33T o83 Z2ye AEZwa

E A (Phytoplankton blooming)¢] 4¥€ 3 69 Alolo] ¥yl on 1 A} 6] A}

Al FAGAY] SEEFAE R T EC HEeE s AoE AAHEY FHo] Ao
T

g uALe ) Agans 453 v
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7}. Kongsfjorden 3ol A AEZHIE +7

Kongfjorden 1 107 A4 959 WES AHgstel £4 AL B3 NEE P54

o A" Ase AFAR o] Ao AVEE ox § 4 Sl wel dA Y 3A

j
S AN S ¥ 2L WFs B 454 a9 AF 2AE WA fske] oA A] YelA] S
5 2 BABG MARR F Oy, Fo $UF doh L @Y TS 99 ARE A7
AR gwste] AnA A AAste] Bl HEEIAE HTY ANFY vt % HEE
FAE d5%H 9 A9y W vAxFe i $H8E dHelHE X SITHIIYE 84,
&5, ¥ 10)
Total Chl.a_18Apr [ug L] @ Depth [m]=first Total Chl.a_19Jul fug L] @ Depth [m]=first
1 0 I B 1.25 o 0 T B 1.25
?s.us'm'[ i rs.uw.r[ i
0.75 L 0TS
78.95°N 78.95°N
| . ]
0.25
78.85°N 78.85°N i :
11°E 1.5 12°E  12.5°E  13°E ? 11°E 1.5 12E 12.5°E  13°E

Total Chl.a_170ct [ug f.:f @ Depth [m]=first

Total Chl.a_17May [ug L] @ Depth [m]=first

—

1.25 1,25
w‘““"l I 1 ?Q,N‘HI T 1
- 0TS 075
78.95°N I TEA5N;
| 0.5 | 0.5
Jpyoes 0.25
n.srnh § 78.85°N g
— Zo — ~ 2o
11°E 11.5°E 12°E 12.5°E 13°E 11°E 11.5°E 12°E 12.5°E 13°E

Total Chl.a_18Jun [ug L] @ Depth [m]=first

79.05°N | 1

Tﬂ.#ﬁ“’ﬂ'l 1

78.85°N i 1

11°E 11.5°E 12°E 12.5°E 13°E

19 84. Kongsfjorden 319 2] AlE¥H A& =F(chlorophyll a) ¥ 3}
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Abundance_18Apr [cells L:f @ Depth [m]=first Abundance_18Jul [cells L] @ Depth [m]=first

N'““”l | Fe+dE n‘”pﬁl lm
1. 5e+08 |1 15008
?s.nw-rl - e rs.nswl ' i
SO0
T8.85°N

11°E 11.5°E 11°E 11.5°E 12°E

12.5°E 13°E

Abundance_170ct [celis L] @ Depth [m]=first

TO.05°N 20408
| 1. 5a+08
mml Jat0s
SO0000
T8.85°N

11°E 11.5°E 12°E 12.5°E 13°E .

79.05°N

?B‘.EE“H‘

11°E 11.5°E 12°E

12.5E 13°E

1°E 1.5 12°E

12.5°E 13°E

19 85. Kongsfjorden a9 2] AdWY ANEZF3E dEe] W)

3 10. Kongsfjorden sl e] AdE Fo¢HE 55

Pre-dominant species
Month .
Phytoplankton (Oceanic) Ice Algae
Fragilariopsis oceanica o )
Apr. ) B Fragilariopsis oceanica
Navicula vanhoeflenii
May

Fragilariopsis cylindrus Fragilariopsis sp.

Licmophora sp.

Jun. ] Nitzschia frigida
Coconeis sp.
Cryptomonas sp. ) .
Jul. ] Nitzschia frigida
Pyramimonas sp.
Oct.

Fragilariopsis oceanica Fragilariopsis sp.
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U A7 SEEHIE 3 2 2 SHF W gof

FTEZSHAEY F AAYEE 24206 indiv/m’E EZARK G <kl 9IXE FAH 1]
5115.2 indiv/m’Z 7} =93 A4 6914 876.8 indiv/m’® 7HF WEdtH( 19 86). BEZ
A= BEZF(F7IE TS Bl web vhai Aolrp AR M AR A Ao} FAFS
#e BYEd FiF 11149 mgC/m*=Z A3 1014 33651 mgC/m*’= 74 =3, 44 6004
1992 mgC/m’& 7Hg wrrh(1d 87).

ZAAY W 8% F
A ezkRrE sAEY e AT
Calanus copepodite +A& X3t Calanus spp.7t HF38E, 18913l Oithona similis,
Pseudocalanus spp., Microcalanus spp.7} 533 Aoz FAHAJY. Holg Ho=z AH 49
A A Q7 (Unidentified Harpacticoida)7t $-3838tA =4 ol ' Aol 4ol A}
AR T 7P Ha@20m), £APRAIY R Al EHASol Ffste]l B2 MAFY AAMA

“
L74F7 AFE Ao dadrh

2

f
ot

-

-

=

2% Calanus finmarchicus, Calanus glacialis®}

Ny-Alesund

28 86. 2019 7Y€ FAIA Y HEZFAE AAUE (indiv./m®)

Ny-Alesund

28 87. 20199 7Y FAIA Yo HEZFIIAE AEF (mgC/m’)
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= o]&ste AR F=EFFAE AREE AWA(LEICA DFC49%5)s ol&ste] Hids 54

TR 54 2 5 § 8745F(Calanus spp.), A (Parasagitta elegans), ‘FvFch
EFAES FHo dAH AL FAS AAEA
ey AgE Ut B 3 A3 B3-S AA GC/IRMS (Agilent 6890N / Isoprime 100,
GV instrument) £ ©] L ™ Chikaraishi et al (2009)] <]3] arote 2]
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¥ 119 120 247 7FS(20179d 109)3 22018 49)o] AMFE HEZHAE ofu =4t
Az g dan B4 A 4 9 dAE ve
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EETAE Holwe F2E Mg A7 5] Ky v 9lon, FE Ad
Y g dAe BxE st} ste A7 AEE AT Soreide et al., 2008; Grigor et
al., 2015). H <t Calanus glacialis®t Calanus finmarchicus®] 33Eo] FHuth Q<+ & ol
A Zdsk Aol By o (Parent et al, 2012) ¥ AFoAN ANFHE Calanus®S =5 Calanus
spp. WHW3Ite] AaE AR oy, A2 Kongsfiordenol A Calanuss 2 A& wel C.
glacialis, C. finmarchicus, C. hyperboreus®] A= thE ZAHE 71AH FYEHHop et al,
2002., Kwasniewski et al., 2003). ¢]E-2 3o we} A A C finmarchicus?}y, 5= 3l
A C. glacialis, C. hyperboreus’} 4%+ 7 o] Ath(Walkusz et al., 2009).

AT FAE Calanus spp.®l A5 7FeRT 5ol S GAE =& o] FlHAS
H st7o A 7MY 2 AS5ES B, Calanus%S 719 bulk tissue?l SHH 59U A >]
ToA -2 2272 BHaHE vf 9l 0rvf(Soreide et al., 2008; Grigor et al., 2015)
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bloom o]l A=A Holdo] AgA oz EAPY] wiol oo RE FEA Holds Bol
AR A3e F59H. P eleganse A7l wE & A9 Aol FRIHA fkon,
T Z2AE A7JOA B AdAR g b BEE YERY. ol 55 d9 o= thAY,
Bk 5o oY o] Fdsh= T o R(Terazaki, 2004) T2 Calanus%9] 87t75E 4425t
= Aoz Hu¥ oY (Grigor et al, 2015), ¥ AT Calanus spp.ZHE 2H&¥ 94 oA
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E 11 7F=(20171d 10€)ol =

Y
(i
oift
il
e

FES] of] Al A

1l =

L=,

AddsAda 2 A

& oA
Species Class Location "N 8" Nppe TP
Calanus spp. Copepoda st.1 20.63+0.52  4.12+0.77  2.72+0.08
st.7 20.51+0.07 6.01+0.85  2.46+0.11
st.10 19.67+0.31  3.79£0.68 2.64+0.12
Parasagitta elegans (>20mm) Chaetognaths st.1 22.39+0.73  3.07£0.25  3.09+0.10
st.7 23.76£0.42  2.98+0.65  3.29+0.04
st.10 23554046 4.62+0.65  3.04+0.10
Parasagita elegans (<20mm) st.1 22.82+0.55 4.31+045  2.99+0.04
st.7 23.24+0.27 3.29+0.70  3.18+0.10
st.10  2451+0.37 5.04+0.48  3.12+0.11
Meganycitiphanes norvegica Euphausia st.3 23.40+£0.73 3.34+062 3.192£0.12
Themisto abyssorum Amphipoda Harbor 26.70+0.29  3.98+0.40  3.54+0.08
3 120 50189 48)e AP TEEFAE o=t AA Gt EdAa] B 9Y &
Al
Locatio i
Species Class §PNan §Nphe TP
n
Calanus spp. Copepoda st.1 21.58+0.23 3.38£040 2.95%0.06
st.7 20.93+0.32  3.74+0.37  2.81+0.09
st.10  19.07£0.12 2944035 2.67+0.04
Parasagitta elegans (>20mm) Chaetognaths — st.1 23.60+0.51  347+0.25 3.18+0.11
st.7 24.02+0.40 590053 2.94+0.12
st.10 25112058 5.98+0.45  3.07+0.03
Parasagita elegans (<20mm) st.1 23.96+0.65 3.27£0.30  3.27+0.08
st.7 23.30+0.86  3.39£0.60  3.17£0.13
st.10  24.42+0.73 529056  3.07+0.05
Thysanoessa sp. Fuphausia st.4 25.08+057 3.77£0.71 3.36%0.14
st.7 23.66+0.59 5.25+0.32  3.02+0.05
st.10  25.18+0.15 4.13#0.39  3.32+0.07
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Amphipoda
T.abyssorum
= O Euphausia Chaetognas
=) Pelegans
= &) & Copepods
g O O A Calanusspy Copepoda
o ® 4 %8& O.similis
TR A A 9 »
s e 5
A Q
2 e,
= iy
O
@

Open circle: Fall (2017.10)
Closed circle: Spring (2018.04)
Triangle: Summer (2019.07)
a9 92, 201749 102 (1A &), 20184 044 (2xd =), 2019

074 @BAdR)ol AfE FEETAEY ¥ 9

# 13 TE SEAEY o=t A kA Edan 9 FF BA
Species Class Location 8 NG 8" Nppe TP
Calanus spp. Copepoda st.1 22.62 7.89 2.49
st.7 22.86 7.27 2.60
st.10 23.22 3.82 3.11
Parasagitta

Chaetognaths st.1 25.93 7.46 2.98

elegans
st.7 25.32 4.74 3.26
st.10 24.23 5.10 3.07
FEuphausia sp. Fuphausia st.1 21.35 2.65 3.01
st.7 21.26 4.98 2.70
st.10 18.67 0.79 291

(2) & ZHAEe] 44 S A ¥F
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St.79] W] 3| "U}E.Uﬂ Calanus spp.7} ©]83 4 Q= Holdo] FHH o=z o]zl =

N

A

o
P. elegans= 37\ AANA e Hi G @A 7} 3.10+0.14% Calanus spp.ol B]s] Bl uz vt
2 ¥+ HAE B9, Euphausia= 371 Ao A2 Hit I @AV 2.87+0.160. 2 FH2 782
Atele]l Y BAR FAHAL 7 TEEFAESY §"Nppes AH ol @t §98 ZolEs Ho
72| ko, 7 EiHatel] wE Aol mgF WA A gkt

Oy R2v BE A ATZIAA 4" sEEEAEY dIdTAE BRoed @GR
(Amphipoda)9] 73-%- 2017\ 10€ 5 - = A3z, duprfataol
o & Fol syl wimel A7l wE 9 dAIE e 5 glth

St (P, elegans)®] 4 GHAI= 2017-2018A 3} 2019y Alolol A f-2n| gl =}o] 7} H o]
A Th(t-test, 20173 2] vl oA p=0.88, 2018 A ¥} Hlw A p=0.77, T+ 0.05). P.
elegans= T2 475 AASte Aoz d#HF 24 FEFHIE S Z(Samemoto, 1987,
Terazaki, 2004), & ATelA EX48 & DA ZgepA ALMHTL A= 7\]/\}6}‘4. Egh
o] 5 over-wintering s o Ho] Fo| LAY Q7FE FF3] e AR B
% At e.g. Grigor et al, 2014). 2017 109 % 2018 49 Aelel] A ©A
A gkorom w3l TEZHIE ghundance’t =1 FA 59 = A o

PG DAV WA @2 S e, P eleganse] Ho] Aol
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Calanus spp.©= P. elegansol| W3] 4 ©Ae] & ®H7F Sl oy 2017-2018W@ 3 2019
W Alolol A fF-ougk zpol7F WA E K] FtH(t-test, 2017 3ol H]ao A p=0.57, 2018 3}
ol 1 p=058, e 005). A o8 7ksd A7) Hold =& AdAbe Ao

o] Hlx

wal dF dAVF A= Ao R AR EUY. Calanus spp.= over—wintering 5¢F Aol A

FH wax esterg ARSI AESIE Aoz dHA o Hol SF52 A EE FoeE H
3

1%+ A dA stop(Falk-Petersen et al,, 2007, Scott et al., 2000).

20173 10€3} 20183 04¥€el O. similis®] FF GA H2 20173 10¥€ ol A
2018d 04€o 2.29+0.07=, F Al7|NAMY O. similis®] 4¥ dA = 23 xpo]7}
2 Blth(t-test, p<0.05, e 0.05). O. similist 20173 1090 240 7172
GAE 7HAH, 2018 04el= Al sl dY HAE THA = Aor gy =,
T A7 A 9] Hold FAdo] Adolst Adom AZLE. O similis®] TEH Hol¥-e ciliate S
heterotrophic dinoflagellate, 12 3 diatomo. % <& # At (Atkinson, 1996, Atienza et al,
2006, Pond and Ward, 2011, Zamora-Terol et al, 2013). o] & TEZHIAEIN= Gy
A A7 7F glar, SV =A] e AHEHdE WA &S AlE 3tk (Berge et al,
2015). wWekd AF o8 7hsd Holds FEd AYsior stre, dxwF Wste] mE algal
diet 71% Wel7b FF DA Wgo] H= Aoz FHHT

S
00
C.)‘l
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(2 ABEFAE A9H FFELY T RE 54

Kongsfjorden s SeAx AEZHIAE F AYASFTFELDY =& 0-1030 pg/Le BHE
olm it 257+2.35 pg/LoZ YERGTH Y 94, 95). A &=
o] FEE 0-143.7 pg/ng Chla o WS Holy Hit 13.6+23.

1
69 10melA 7F¢ %2 $%(1030 pg/L)e B vt Be=dd & Add S5

VI 7
il
i)

o,

o
X,

Aol grEs A4 69 0 mollMd 7H =& ghs (1437 ng/ug Chla). Kongsfjorden 3l %]
oM AEZHIE F AJAEFEZDS 094 100 m FA7HA integrated = 70.5-227.6
mg m* 2 WS Holvw Hit 1357+49.1 mg m *O.E LEFTL

B23o] &3t Svalbardx 9 Ul A F8 A} Az W w A Z2Fe] AEEA, g
A Ae dore 5 UFHEed wet i foodwebel A= FEeHAd HIE S
S AR AEEN, o] T8 et Tttt dF W] wE FA e

a
[ il
9] physiological stressol] ™3k 3+7 W3} A=} 7

ri

Depth [m]
Depth [m]

o 10 20 30 40
Section Distance [km]
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(3) 53 FFel wE WY mAxRFY FHE EHo £¥ ¥
A EFEEAS HYEFFE 310-360 nm AbololA A EH+E mycosporine-like amino
acids(MAAs) 2 =3k Ao A AES 9k A=fom tgst 54 AMEHI
20173 5€ 58 20199 7€71A] Kongsfjorden 319 W & 107019 A=A, 2, 3, 4,5, 6,7 8 9

100(19 2, 3, 4, 5A ALdFTELD SAHS A% A5 QAT 39 5 538 A=
£ %3l Kongsfiorden 3192 L] AE4EAd ot Al F7H4 Aa5E &1 & 4 )
20173 599 71 He F3E S HAa 20189 10€9 7 e 7S Bt 57,
20179 59¢ The AEY A7le] wmste] FHE g Wk Aridow Wi Vel o
gt A Aol & & AT Bu Agd AT TS AMAE ALAA A7l
We o AY] 2 AEEgaEe] ARw, £7 Aold U@ welt By Aow puHt
3.0
—— May 2017
Oct. 2017
—— Apr. 2018
2.5 1 e .J:|.2cr19
3 2.0 -
<
]
Q
S 15
2
o]
(7]
2 10-
0.5 -
0.0 e L ¥
400 500 600 700 800 9200
Wavelength (nm)
a9 96, AL FFEALY #5 AV ~HEY 32
1}, Kongsfiorden 319 % HFUA oA =8 ©3l<A(n-alkane)d] ¥ EA

20181 4€¥(NICEI8A) Kongsfjorden 3¢ & 8 AolA FAEE AFPHA FH48 dA=ZF
H F2d AdS v=4d 2 IS4 AE2 8k vl A&+ gas chromatography -
mass  spectrometer(GC-MS)E  °]&3to] CipCxy #A5F  ©dheok ZEE(cholestrol,
cholestanol, coprostanol, brassicasterol, campesterol, stigmasterol, and B-sitosterol)2] “§4

A TS AT A5y wsrie 259 AT ARdA FEE Aolg B
3], xsolA #H /\}%(CW*C%)Q gl g o2 =2 Y (relative abundance)
W, 285 AMEE A3 AT ARdA= I A @3 (CyCa)7t =2 &
Blith(d 97). A9 gt g ddvE Sl AttE indices
(Carbon preference index (CPI), average chain length (ACL), natural n-alkane ratio (NAR)
and proxy ratio (Paq)) %3 253 AF9 F3g xol& YEFHTH(ZH 98).
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19 98. Kongsfjoden 59 F=3 &344E &3 A4kE average chain
length (ACL), Carbon preference index (CPI), natural n—alkane ratio
(NAR) and proxy ratio (Paq)
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