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Abstract — In order to understand the dynamic characteristics of water column environments in the Western
Pacific seamount area (approximately 150.2°E, 20°N), we investigated the water mass and the behavior of water
column parameters such as dissolved oxygen, inorganic nutrients (N, P), and chlorophyll-a. Physico-chemical
properties of water column were obtained by CTD system at the nine stations which were selected along the east-
west and south-north direction around the seamount (OSM14-2) in October 2014. From the temperature-salinity
diagram, the main water masses were separated into North Pacific Tropical Water and Thermocline Water in the
surface layer, North Pacific Intermediate Water in the intermediate layer, and North Pacific Deep Water in the bot-
tom layer, respectively. Oxygen minimum zone (OMZ, mean O, 73.26 uM), known as dysoxic condition (O, < 90
puM), was distributed in the depth range of 700~1,200 m throughout the study area. Inorganic nutrients typified by
nitrite + nitrate and phosphate showed the lowest concentration in the surface mixed layer and then gradually increased
downward with representing the maximum concentration in the OMZ, with lower N:P ratio (13.7), indicating that

TCorresponding author: khkim@kiost.ac.kr

143



144 &7 A - Bofzt

57 TAE -7

V&

the nitrogen is regarded as limiting factor for primary production. Vertical distribution of water column parameters
along the east-west and south-north station line around the seamount showed the effect of bottom water inflowing
at around 500 m deep in the western and southern region, and concentrations of water column parameters in the
bottom layer (below 2,500 m deep) of the western and southern region were differently distributed comparing to
those of the other side regions (eastern and northern). The value of Excess N calculated from Redfield ratio
(N:P=16:1) represented the negative value throughout the study area, which indicated the nitrogen sink dominant
environments, and relative higher value of Excess N observed in the bottom layer of western and southern region.
These observations suggest that the topographic features of a seamount influence the circulation of bottom current
and its effects play a significant role in determining the behavior of water column environmental parameters.
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Fig. 1. Bathymetric map of the study area with CTD sampling sites.
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Fig. 2. Vertical distributions of temperature in the (a) east-west line and (b) south-north line crossing the CTD sites (Contour intervals are
1°C, 1°C, and 0.5 °C in the upper, middle, and lower water column, respectively).
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Fig. 4. (a) Temperature-salinity diagram and (b) temperature-dissolved
oxygen diagram for the seawater at the sampling sites (A: North Pacific
Tropical Water, B: Thermocline Water, C: North Pacific Intermedi-
ate Water, D: North Pacific Deep Water).

“(North Pacific Deep Water) 53] 7} &4 5}31 21 (Kawabe et
al.[2003]; Chaohui et al.[2008]), AT 0 & 255 -2 7145k
W i 8k w s SkRE S UERISItHFig. 4). ©]
© 95 7199 =2 gy §FAARE AR Y 1Y 9

Fig. 5. Vertical distributions of geostrophic flow in the (a) east-west
line (solid line: northward, dashed line: southward) and (b) south-
north line (solid line: eastward, dashed line: westward) crossing the
CTD sites from the surface to the depth of 1,000 m (unit: cm/s).

O 7 JehEnt, 28 9k 2°C o]3f, B 34.6 psu o1, EFAT
2= 115 pM ol WERIE, -9 Exelis D 99,
-Gk TRAE G P AFECH(Fig. 4).



148

A4k gl f1x]gt CTD3 3= 3}
S gko s AAsk CTD A elRlellA =4 1,000 mE 75+
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I T) LA At o] 2 St EAlEH, S5ellA] o7 sl
| w3k, 33 2H8- $17)(ventilation) B 52 E3 Aka
BTk WA A EE o] Wa w85k HATo] 4
107 AR AT Wright ef al[2012]). ASIF 02 AT 3
F AR RS SR R 84 HATo] iAo w
AolA|nt T T ETstal sAARS I 53k ol
3 &AL Al FEAA HAT BTt
Zhgah= A2 ofe] ATE Fall AAE v QITH(Verlaan
et al.[2004]; Glasby et al.[2010]; Hein et al.[2013]; Muinos et
al.[2013]).

Sl ElAlolA F7] Q2 sl AEL] AskerA diakg el
193] AA o Q= WE AAZE Fd= o, A& wxs)
A 1E)al 24 Sl GRS T (Millero[2006]), ot = &
off ool Ax} AAkES sk Alskeqle R 285t Capone
et al.[1997]; Falkowski[1997]). alloFel ] FFAe] e T2 A4
=719 71 Aakat 2a 1o laF =] A 22 A

A g}e-4 Aol 23l 4 ¥ th(Hirose and Kamiya[2003]). -

g

N of
AN
_)A,‘_,(ﬂ

off

ax

e 18 1 ol
e S ozl
ALY

o ok

:lol:v

o
)
I3
1o
ofl

>

(a) Dissolved Oxygen (pM) (b) Nitrite + Nitrate (uM) (c) Phosphate (pM)
0 50 100 150 200 250 0 10 20 30 40 50 0 1 2 3 4
0 20 0 ' 0 '
]
: «f
500 I COOm 500 500
700 "
]
1000 m | OMZ (<90 pM) 1000 1000
3 1200 i. ( a
£ 1500 - 1500 1500
o ' N =6,7-102 X Dep.(m) P =4.9:103 X Dep.(m)
a ' (2] R? = 0.97 (125 - 800 m) R? = 0.97 (125 - 800 m)
2000 i 2000 2000
]
]
2500 +H—o 2500 2500
]
I | )
3000 i o 3000 - 3000 o
]
9 B B
3500 g 3500 3500
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Fig. 7. N:P molar ratio as a function of phosphate at the sampling sites.
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Fig. 8. Vertical profiles of chlorophyll-a at the sampling sites (MLD:
mixed layer depth, DCM: deep chlorophyll maximum).
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Fig. 9. Vertical distributions of density (sigma-0) in the (a) east-west line and (b) south-north line crossing the CTD sites (Contour intervals
are 0.2 kg/m’, 0.1 kg/m’, and 0.05 kg/m’ in the upper, middle, and lower water column, respectively).
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