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Salp bloom and vertical fluxes of organic matter in coastal water

Tsuyoshi Fukao, Toshimasa AsAnl and Kuninao TADA

Abstract: The changes of salp abundance and environmental factors such as water temperature

and salinity were investigated in surface water of Shitaba Bay, Uwa Sea, Japan, in spring, 2011.

Furthermore, sediment trap samples were collected at the bottom ocean layer of Shitaba Bay

during salp bloom phase or non-bloom phase. Maximum salp abundance were recorded at 26

April, but no salp were observed at water temperatures of more than 20C (from 12 May

onwards). Particulate organic carbon and nitrogen fluxes during salp bloom phase were higher

than those during non-bloom phase. Therefore, these results showed that salp bloom in spring

contributed to rapid supply of particulate organic matter from surface to bottom layer in coastal

environments.
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(W 5, 2000; B, 2007; #itH, 2009). F 7-38H
EFF5EE T, BUKIZ Sem #20 kA A
W (Salpa fusiformis) SRKERAL, HKZR
MOT A NT —%iiFE S 4E, 17y HE 5
B %E 40% FTRT SELHEE2H->Tw5
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Fig. 1 Location of sampling station (Stn. A)in Shitaba Bay, Uwa Sea
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2.3 ILRENTFDOREERER

URIZARED 2PN = W A€ |0 DA NP
LHFZE T4 AV DN NT vy TRFEL, LT
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ABERH LI MAE LS5 v 7 (MONTANI et al, 1988)
BATo 72, FEERIE, HiE SRR T ORNT
O LD ZIR/NT B2, 7270 IVEEO
KICTSAF v 78O 7Y v REEWZ (ZHS,
2009). F7 v TUE, KEAKBOFVIREAL
HWwEIHcTs-oEETHOTE HB X 106
um D 5B WTHM L 72K TG 72 L7z 8B KE
15 mfF 2L, FRAEEH 5 EEARE L2 (Fig
2). B, EBRMBEPIENT y THRBEINLTY
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Fig. 2 Schematic diagram of sediment trap system
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2011 4 4 A T2 5 5 A A H ) TH LS
DTNV —LHPIgE SNz (Fig. 3). 4 A 26 HIZ
R MARTE 18920 inds. m>IZHEL, ZOHRM
I~3HREETT VL — 2D - R0 EL
A5 H 11 HE TV (Fig. 3). u2so
KREFH 1~3cm THH I & EBELSB\BIIC
FHRIM R 2 AT L7292 (1995) ol & bk
W NAY NS TH B LR L7 (Fig 4a, b, c).
T — BT RCHT FE R K & HUUIE AR A3 Dk L C
WD DOWHER S, & ORIRE #7203 SH A1
FIZE BTV —2WBlL7: (Fig. 4d). 727
V— A OFBRINE, FARPIICII X T
(Aurelia aurita) & % NIEBHEONT 7 57 )8
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I8 TN — KIS T 58 (5 H 8 H) I
W TR (Noctiluca scintillans) TR AT
SN LKAy FRIZEIML T oz, Hv
N T — AHIKIER, KRR AT V305
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TWBIEE D — TR TE 72 (Fig 4e). v
2N0L, RNOREE AT BT & 7 B BRERLT
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Fig. 3 Changes of salp abundance and water temperature in surface water (0-0.5 m) of Shitaba Bay from late
April to early June, 2011. The error bars represent one standard deviation

Fig. 4 Photographs of solitary zooid (a) and aggregate zooid (b) of salp Salpa fusiformis, salps collected in a
sieve (c), salp bloom (d) and Nuta aggregates formed by salp cadaver (e)
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BONE et al., 2000). X #1%, Y <h o sh
7=V S DFEHRER K T O SR B T- 254 75 L
BELLZLDLEEZON, KBBIZHEELZLE
A B OMFEINET S & TKREFHEICY A —
VEGZZMEEND D, IR TIESRIERN
VETHLEEbNL. T8 =21, K
MmA320 C DLhi2hs5H 11 HEmFEICALNR
%< o7z (Fig. 3). F72, MM oS
(3457~3477) WCHELWEINIZh o7z, bHY)
FNNRP TN — LD XD EEETHIT 256
DK O ERRIE, 165~22C O#PHICH % &
ME SR TWD Z &2 5 (Braconvor, 1971;
LICANDRO et al., 2006; CHAE et al., 2008; LU et al,
2012; FRANCO et al., 2014) 4 HOFA & BE4a—3
L, A% TU—2BBEEN L o701
KD EFHICE Db 0EEZ HNL. AWK
THD 20124FE3 F BT EZRIRTELL
W 72As, 12 A5 3 A F TRIEAY20C LTI
BRolZlZHPPb oI TI—L%HhDHI
Dol THUF, ZOFHNEITHEE O
THHDFNR T WD RIG K TH IV DK T
EZVHOLERNIN, TU—2DBBEENLD
13 20C LT D23 B 72 R0 7 H = O 5k W
WKRohTwaEEZ NG, F72, gk
7 50m UEICHDAERLTWSE Z &5 5 (MoRrRiS
et al., 1988; NisHIKAWA and Tsupa, 2001; PAGES et
al, 2001; ONO et al, 2010), 797 v % v b %
HWCEE (9 15m) S8BTV SoF %2 H
R7zb0?, RIEH5H 12 HUREBRTLZ L

XTELDo7z, TRHDOZ ENE, FIIIET
BEIZEAEL TV DI TIZ AL, LiEh o HE
RBRRDZEFERNIR IR AT 2HRTH 554
WGRBE 5, 1992; /AL, 2002) & % W2 T
Jig 72 & B RHADE R D@ K ANRAT 2B TH
A D W (VMR 2002; FEH 5, 2010) & &I
WEPSBAL TS B LA S, &R FBEN
DRABBOFENPLEIIRLEDEEZEZ LN
5.
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i
HuoN- TV —2E G H6H~8H) BXUIE
PN - T — AW (OCHRE 5 3 11 H~13

HBXOETZNV—2 5 H17TH~19H & 5H 24
H~26 H) IcktF1 A NSy FTHELLE
NENOWLEY O EIT R 5 Tz, Fos -
TN — AREORREWIL, AR AT S VR
ROYE CTRTHEE L IRETH - 72D L
(Fig. 5a), BICHRID 5 \VIZIET IV —LFED b
DR T AR T w7z (Fig. 5b, ). 4k
Bk -7 5 v 2 213 520-7.16 g dry m™? day '@
HWETHY, PR TL—LAOFEIZLBEE
HERIIAD SN -7z (Fig. 6, Tukey i, p >
0.05). —F, AIKFET T v 7 AZBVT, +u
28 T — A (031 g-Cdry m2day ™) &#&6H
W (029 g-C dry m 2 day ™) 12T — 1
(0.084 33 X 17 0.063 g-C dry m 2 day ™) XY A&
WZ@Edro 7z (Fig 7a, Tukey i, p< 001). 724

Fig. 5
and non-bloom (c)

Photographs of settling matter collected by sediment trap during salp bloom (a), Noctiluca red tide (b)
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Fig. 6 Mass flux during salp bloom, Noctiluca red
tide, and non-bloom. The error bars represent one
standard deviation
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Fig. 7 Organic carbon flux (a) and organic nitrogen
flux (b) during salp bloom, Noctiluca red tide, and
non-bloom. The error bars represent one standard
deviation

T, BUkBRT 79y 7 AChHD b EKRET
Ty I ABLOVARERT T v 7 ADEED, €
NEN 1.21-4.84% B £ U 0.16-0.86% 2 X 7
MmolzlzbbEZOND. FIUNOEREB X UEIC
HENDAREBOFERE L ERED LY & Mt
WAL, TR SRR L7z, N T — A
FRCBUT 2L E EN L HREORERB L
OEF IR AR & FERICIE TV — A0 &
DE L, S T — KOS RO C/N (£
V) &, FE VN - T — AKX D H LStk
LEITEWETH -7z (Table 1). HvsSid, il
O TT I b EYVECAKENERL
(ALLDREDGE and MADIN, 1982), iy 75 > 27
v, BN TS o b v B X ORI RER T & JF
HINMWIZE AT 5 (SILVER, 1975; HUNTLEY ef al.,
1989; NISHIKAWA et al, 1995; V& JII, 2001, 2003;
VARGAS and MADIN, 2004). & 5 I2H 812X 5
HEEEOAL LT, MoMEEEEw 7 27 b
i, IS LR D D EA R IR
MICHEBR SN ENH B Z LRSI TwW 3
(NISHIKAWA et al., 1995; V4 JII, 2001; PERISSINOTTO
and Paxnomov, 1998). Z® 7z N 8 - T —
LIRS B T, b AR R R R D2
LWiIRA2SA 54 (BATHMANN, 1988; ZELDIS ef al.,
1995; 74 )II, 2001; GIESECKE ef al, 2014), (ZiTH )V
NROMEIREEIZZ S (VE), 2001; GIESECKE et al.,
2014). #to T, TEEOIF VIS T — LBFIZJE
@ ik S 72 IR B TR O A RPN IS VS
KOLOTHLWHENZRET L. ThETH,
VS HUR A Y O IR IE OB % 2 BT 5
1%, % DEBICB VTR ST 5 (Iseki, 1981;
MADIN, 1982; MORRIS ef al., 1988). MORRIS et al.
(1988) 1%, Hu#ET 4 V75 v ¥ 2BIZBT S b
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Table 1 Organic carbon and nitrogen of settling matter, and fecal pellets and body of salp (Salpa fusiformis)

Trap experiment period Settling matter C/N

and salp-derived matter (mgC g (mgN g) (mol mol™)
Salp bloom (6-8 May) 42.8 8.58 5.82
Noctiluca red tide (11-13 May) 484 8.10 6.97
Non-bloom (17-19 May) 12.1 1.64 8.63
Non-bloom (24-26 May) 550 0.82 7.86
Fecal pellets of salps 115 244 549
Salp body 35.5 8.67 478

CETHMICX Z E L THET S LOD, fiHH
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