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Diel changes in vertical distributions of two mysid species, Neomysis,
in estuarine brackish water

Satoshi KatayaMA'f, Motoya Tamak1® and Akihiro OKATA®

In order to reveal vertical distribution patterns of two mysid species, Neomysis, we collected the mysids from surface,
middle and bottom layers in Hiroura Lagoon located in the estuary of Natori River, twice in spring and neap tides,
1994. N. awatschensis and N. japonica coexisted in the lagoon. Although both species distributed mainly in the bottom
layer, they occurred in the surface and middle layers in night time. Through correlation analysis, negative effect of illu-
minance on the density of mysids was found. Their distributions would be expanded to the surface due to their swim-
ming activities enhanced in night. Relationship of stomach fullness and maturational condition with the diel vertical
distribution of N. japonica was not significant; however, juvenile N. awatschensis and the mysid without full stomach
contents tended to distribute in the middle and surface layers. N. japonica often disappeared from the bottom layer,
while N. awatschensis stayed there almost all the time. Behavioral differences were shown between these species.

Key words: Neomysis awatschensis, Neomysis japonica, vertical distribution pattern, maturational stage, gut fullness
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WE30emD V) 2y bEHWE, Ay PBLOVY
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(R EHELR, CM-2X) 2V TEEAME L, JiEdh
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Figure 1. Two study sites in Hiroura Lagoon located at the
mouth of Natori River.
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R 13 Mauchline (1971) 2% (2 L C, JMHEIZHE CHERE 7
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YR (immature female) ¥ & UVHE (male) & U7z, 72 &WH
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D 3 DOEFEIZHIR U 7=, Wik D PR (eI A
a) EHNEWTSE S AKEB L ORI & - T2k
TENEIPERFT S22, MaIMEORTE (G-test,
Sokal and Rohlf, 1995) %17 - 7=.

w R
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& - 7= (Fig. 2). BB OEME, WWIZEOKRELZE
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Survey A (spring tide)

Survey B (neap tide)
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Figure 2. Diurnal changes in salinity, velocity, water temperature, and luminance in the surface, middle and bottom
layers and water depth in survey stations 1 and 2 during survey A (spring tide, May 19-21, 1994) and survey B
(neap tide, May 27-28, 1994). Positive and negative values of the velocity mean flood and ebb tides, respectively.



b7z,

Frilgnst, Ryt KO7EGA

Survey A (spring tide)

Survey B (neap tide)
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Figure 3. Diurnal changes in estimated densities of N. awatschensis and N. japonica, in the surface, middle and bot-

tom layers in survey stations 1 and 2 during surve
May 27-28, 1994).
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Table 1. Spearman’s correlation coefficients of the relationships between environmental components and distribution
densities of Neomysis awatschensis and N. japonica at surface, middle and bottom layers in Hiroura Lagoon.

Environmental components

Species  Layer Survey Stn
Iluminance Water temp. Salinity Velocity
N. awatschensis
Surface A 1 —0.520 0.077 —0.529* 0.236
2 —0.516* —0.334 —0.086 0.384
B 1 —0.588 —0.020 —0.068 —0.178
2 —0.692* —0.277 0.216 —0.365
Middle A 2 —0.580* 0.116 —0.369 —0.041
B 2 —0.490 —0.739* 0.179 —0.607
Bottom A 1 —0.214 0.183 —0.359 0.332
2 —0.072 0.314 —0.584* —0.043
B 1 —0.544 0.182 0.177 —0.261
2 —0.405 —0.733* 0.200 —0.153
N. japonica
Surface A 1 0.290 0.259 —0.275 0.289
2 —0.445 —0.265 —0.262 0.474
B 1 —0.674%* —0.343 0.292 —0.317
2 —0.527 0.013 —0.019 —0.162
Middle A 2 —0.664* —0.090 —0.087 0.006
B 2 —0.584 —0.609 0.126 —0.577
Bottom A 1 —0.086 0.605* —0.666** —0.290
2 0.157 0.265 —0.499 —0.009
B 1 —0.163 0.644 —0.311 0.565
2 0.517 0.018 —0.030 0.104

*: Significant at the 5% level
**: Significant at the 1% level
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SHOREEICBWTIHRES Nz 04 b7 I L =KV
AHHT IDOREIZH T 55 MEKDHEZAL% Fig. 31
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Bl &k o T RESZEB L, HE0E 5 AMEEIE0-31.51
HTm>THo72. Stns 1,2 BN DONDE =T BAS
h, ZoMoskE ORI TIKIZIE0TH > 72 (Fig. 3). 7
MEEOE - DAL NBHEMATIL, BHAEATIEIET22
HATHho7. HAEBTIEStn LIZHB W T Tl CABEAE
R ES>FISEBERWT, 2 O2HAETH -7, KHEIZE
B REEE, 0-252.8 Ik -m T TR & FIMIZKE
SEFTAH, 0l2kb ZEi354melnl =T 7=-72. K
FEOSATEE L, FEBORICIZERICEWVEAAH 5 &
DD, FATATIE, W rarFlRIc k22 LIZRA S
B ol ZAVAYF T IORBEBOSHELEIL,

0-43.0MffA -m3 @ CEBHBH L, 794 97 I LEBRIC
WK DOPDE -7 RALNT: (Fig. 3). ¥—2DALNT
AR, HEADOSH LI W THRIZE AL A,
TR EPFHEATIEI22G, FEBTIH 2GR TH -
72, Y= Dz NENP572I1F L AL DR TI, 76
BENOTH - 72, KEIZHE T 2 0%, 0-1231.31
K -mP O T D > 7=, HAMEE 017 5 KM A 2
AT IR EETLL, s4lnlp14mAa S 7z,

A 7 IR O 53 A 29 5 BREEE H OB iR
MO, sa44H7 IIcOo0nTE, EEdhEIcsiT 3
WL OB REEL, 62DF =2ty FD3 53D
IZBWTHE LB FED 57z (Table 1). Wihd
BB ATH D, BEOFWKRIZEZBEHIEIZE T 2 0 Mm%
EREL BB ZEREN. £, ik E b TES,
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Figure 4.

Diel changes in the maturational compositions of N. awatschensis caught from surface, middle and bottom

layers. Coarse shaded, thin shaded, closed and open bars indicate sex and maturational stages; ovigerous female,
immature female, male and juvenile, respectively. Numbers above each bar indicate sample size.
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Stn 2D 16KFHR D 2\ ZFRIFIE R T30% AT ThH > 72D
KU, kg 2N 10 o E A THE KO HA D
50% % klRl>72, =RV AHFT7ITIEraALH¥ 7 IH
kR, MEREANIZITE CEIATHBLL 72 (Fig. 5). A
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BHBMNE D ERETNMET T 2 72012, MSLEORE %

TozbZ 4, BEIZE T AL A2 ETIZONTIT,
Wil VT HORERTTE 1% KETHETHD (¥
a4 Y7 I G-value=93.9, p<0.01, =K A HH 7T I
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Figure 5. Diel changes in the maturational compositions of N. japonica caught from surface, middle and bottom lay-

ers. Coarse shaded, thin shaded, closed and open bars indicate sex and maturational stages; ovigerous female, im-
mature female, male and juvenile, respectively. Numbers above each bar indicate sample size.
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& (Hough and Naylor, 1992) 2355 & 41, WY € Ot B
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N. awatschensis

N. japonica
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Figure 6. Diel changes in the stomach fullness compositions of N. awatschensis and N. japonica caught from surface,
middle and bottom layers. Shaded, dotted and open bars indicate stomach fullness; full, half and empty, respec-

tively. Numbers above each bar indicate sample size.
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