[AEFEARTE MRERLE] £315 1—7 2020%F 3 A

2016 FE FDILFEKTFBHDE L - L BRME(LBKIRIETIC
B2 ARBREEDOD

4R

¥ BB ORTC-AX ma

Distribution of shelled pteropods under different acidified seawater conditions
in the Northwest Pacific Ocean in summer 2016

Hiroshi SASAKI’, Kohei KUMAZAWA™ and Katsunori KIMOTO™

" 2Department of Biological Sciences, Faculty of Science and Engineering,
Ishinomaki Senshu University, Mivagi, Japan
" Research Institute for Global Change, Japan Agency for Marine-Earth Science and
Technology (JAMSTEC), Yokosuka, Japan

Abstract

Horizontal and vertical distribution patterns of shelled pteropods were studied in the North-western
Pacific Ocean during 28 June to 4 July 2016. A NORPAC net was used to collect samples in the upper 150
m at 12 stations (from Al to A5 and from B1 to B7, around 45-46°N, 165-170.5°E) in relatively well-mix-
ed surface waters. A VMPS net was also used to collect samples in five depth ranges (0-50, 50-100,
100-150, 150-200, 200-300 m) at 4 stations (B2, B5, KNOT and K2, around 44-47°N, 155-166°E). Shelled
pteropods were dominated by Limacina helicina in the present study areas. A less marked horizontal
variation of L. helicina at relatively a short distance was found (25.3+22.4 ind. m~®in A area and 27.9 =
38.6 ind. m ® in B area). The vertical distributions at 4 stations showed that the abundance generally
decreased with depth, and the maximum abundance of L. helicina was >400 ind. m~® in the shallowest
layer (<50 m) at St. B5. The abundance in each depth range was weakly related to the aragonite satura-
tion index (Q a,) of seawater of the same depth range (r=0.397), suggesting that the acidified seawater
had a negative influence on the pteropod distribution.
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Fig. 1. Location of stations where horizontal samplings (A
and B areas), and vertical samplings (KNOT, K2, B2
and B5) were made during the cruise 0S026 in 2016.
Table 1. Location of stations of horizontal sampling stations
(A and B areas), and vertical sampling stations
(KNOT, K2, B2 and B5).
R
Al NORPAC 0-150 M 3/7/2016 | 4550N, 168 30E
A2 NORPAC 0-150 M 3/7/2016 46N, 169E
A3 NORPAC 0-150 M 3/7/2016 | 4545N 169 30E
A4 NORPAC 0-150 M 4/7/2016 45 30N, 170E
A5 NORPAC 0-150 M 4/7/2016 | 45 15N, 170 30E
Bl NORPAC 0-150 M 30/6/2016 45 40N, 165E
B2 NORPAC 0-150 M 1/7/2016 | 4540N, 165 20E
B3 NORPAC 0-150 M 1/7/2016 | 4540E, 165 40E
B4 NORPAC 0-150 M 1/7/2016 | 4540, 165 50E
B5 NORPAC 0-150 M 2/7/2016 45 40°E, 166E
B6 NORPAC 0-150 M 2/7/2016 | 4540°E, 166 20E
B7 NORPAC 0-150 M 2/7/2016 | 4540°E, 166 40E
B2 VMPS 0-50 M 1/7/2016 | 4540N, 165 20E
B2 VMPS 50-100 M 1/7/2016 | 4540N, 165 20E
B2 VMPS 100-150 M 1/7/2016 45 40'N, 165 20E
B2 VMPS 150-200 M 1/7/2016 45 40N, 165 20E
B2 VMPS 200-300 M | 1/7/2016 | 4540N, 165 20E
B5 VMPS 0-50 M 1/7/2016 45 40°E, 166E
B5 VMPS 50-100 M 1/7/2016 45 40°E, 166E
B5 VMPS 100-150 M | 1/7/2016 45 40°E, 166E
B5 VMPS 150-200 M | 1/7/2016 45 40°E, 166E
B5 VMPS 200-300 M | 1/7/2016 45 40°E, 166E
KNOT VMPS 0-50 M 9/7/2016 44N, 155E
KNOT VMPS 50-100 M 9/7/2016 44N, 155E
KNOT VMPS 100-150 M | 9/7/2016 44N, 155E
KNOT VMPS 150-200 M | 9/7/2016 44N, 155E
KNOT VMPS 200-300 M | 9/7/2016 44N, 155E
K2 VMPS 0-50 M 28/6/2016 47N, 160E
K2 VMPS 50-100 M | 28/6/2016 47N, 160E
K2 VMPS 100-150 M| 28/6/2016 47N, 160E
K2 VMPS 150-200 M | 28/6/2016 47N, 160E
K2 VMPS 200-300 M | 28/6/2016 47N, 160E
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Fig. 2. Vertical cross sections of salinity in area B (left) and A (right). Numbers below indicate the locations of the stations. In B
area, relatively high salinity water (ca. 33.4-33.5) seemed to convect downward to the depth of about 150 m around St.
B3-B5. No marked downward convection of high salinity water was found in A area.

0 - - 0
100 f- = v 100 |-
¢ Kot
T ™ ] 20 |-
£
8
T 300 300
400 - : 400 - :
Fluo DO
500 H so0 Lfe .

Fig. 3.

2 25 3 35 o 1 2 3 4

7
(mi/1)

Vertical profiles of water temperature (Temp), fluorescence (Fluo) and dissolved oxygen (DO) at B2, B5, K2, and KNOT

stations. Relatively warm waters at the depth range of 60-300 m, and high DO waters at the depth range of 100-500 m were
found at stations B2 and B5. Fluorescence (= phytoplankton) was most abundant at about 40 m of St. B2.
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Fig. 4. Vertical profiles of Qa, of seawater at B2, B5, K2, and

KNOT stations. Higher Qa, values at stations B2 and
B5 than those at KNOT and K2 stations were observed
in the depth range of 100-400 m. Seawaters below
about 100 m at KNOT and K2 stations were undersatu-
rated.
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Table 2. Abundances in three size categories and the relative size compositions of L. helicina at stations of A and B areas. The
mean abundance of B area was comparable with that of A area. Averaged sizes of L. helicina in A area were larger than

those in B area.

Station Bl B2 B3 B4 B5 B6 B7 Al A2 A3 A4 A5
size Abundance of pteropods (ind. m %)
< 200 um 114 55 9.8 53 112 137 103 37 156 274 06 6.5
201-300 m 6.2 20 161 15 2.3 1.7 1.2 25 188 154 15 5.0
> 301 um 1.5 1.2 21 0.8 25 0.5 1.4 1.6 143 76 2.8 3.3
total 191 87 1150 76 160 159 129 78 487 504 49 148
Mean abundance * s.d. 279 = 38.6 25.3 = 224
size Relative compositions (%)
< 200 um 59.8 635 842 697 699 865 799 477 321 543 131 440
201-300 m 324 227 140 199 146 106 94 322 386 305 310 340
> 301 pm 78 138 1.8 104 155 30 107 201 293 151 560 220
< 200 um mean 734 +10.3 38.2 = 16.2
201-300 4m mean 17.6 £ 8.0 333 £33
> 301 um mean 9+52 28.5 + 16.2
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Fig. 5. Vertical distributions of L. helicina abundance at Sts. B2 (a), B5 (b), K2 (c) and KNOT (d). An alive and a dead indicate
pteropods with the shell and without the shell, respectively.

Table 3. Relative compositions (%) in three size categories and in five depth ranges of L. helicina at stations of B2, B5, K2 and

KNOT.
Stzit;(;n/ Depth range (m) Stzit;(;n/ Depth range (m)
B2 0-50 50-100  100-150 150-200 200-300 K2 0-50 50-100  100-150 150-200 200-300
< 200 pm 65.4 22.7 0.9 3.7 0.4 < 200 um 50.6 14.1 1.7 1.4 0.0
201-300 um 49 0.4 0.1 0.1 0.1 201-300 um 9.8 0.7 0.6 1.4 0.0
> 301 um 1.0 0.0 0.0 0.1 0.1 > 301 um 19.7 0.0 0.0 0.0 0.0
% %
B5 0-50 50-100 100-150 150-200 200-300 KNOT 0-50 50-100 100-150 150-200 200-300
< 200 yum 59.1 0.9 1.7 3.4 0.9 < 200 um 2.5 76.1 3.7 3.2 2.4
201-300 ym 24.1 0.0 0.6 0.3 0.1 201-300 um 3.2 0.3 0.7 0.6 0.0
> 301 um 8.5 0.1 0.1 0.1 0.1 > 301 um 5.2 1.9 0.0 0.2 0.0
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Fig. 6. Relationships between the pteropod abundance and Q a, of seawater (a), and between the pteropod abundance and the
chlorophyll concentration (b) estimated from the fluorescence of seawater. A relatively high regression coefficient was

obtained in (b).
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