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Effect of wind on behavior of hypoxic water in Lake Notoro

Akiyoshi SHINADA™*', Hajime OMORI**, Masahide TADA™*',
Yasuhito NISHINO** and Tomoki SATO**

Effect of wind on behavior of hypoxic water was examined to prevent fishery damages in Lake Notoro from 18 to 27
September 2007. Vertical and horizontal distributions of water temperature, salinity and dissolved oxygen were investigated.
Wind data was obtained from the web site of the Meteorological Agency. Although average wind velocities were less than
ca. 4 m s " until 24 September, it became more than 6 m s~ from 25 to 26 September. The hypoxic water was observed
at bottom of shallow station on 18 and 20 September, and then it disappeared at all stations after 25 September. These
results coincide with information reported by numerical simulation, which indicated deep water lifted due to less than
4 m s~ of average wind velocity and the stratification was destroyed when wind velocity was more than 6 m s™'. Therefore,
wind might have strong effect on behavior of hypoxic water in Lake Notoro. We analyzed year-to-year variation of average
wind velocity in summer from 1998 to 2007. This analysis indicates that the probability, which is days under 4 m s™" of
average wind velocity continues for more than 50 days, is very low. The monitoring of average wind velocity could be

one of the useful index to precaution against behavior of hypoxic water.
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Fig.1 Study area and location of the observation stations (@)
and Abashiri local meteorological observatory (O).
Table1 Summary of sampling dates, stations and
mesurement  devices. The difference of
mesurement devices is caused by urgent matters.
Date Stations Measurement Devices
18Sep 12,3 *ACTZO-D (Alec. Electronics Inc.),
U-22XD (HORIBA, Ltd.)
20-Sep L2384 Compact-CTD (Alec. Electronics Inc.),

*YSI model 58 (YSI/Nanotech Inc.)

25Sep 1,38 ,4"  *YSI model 58 (YSI/Nanotech Inc.)

*

27-Sep 4 *YSI model 58 (YSI/Nanotech Inc.)

*Salinity is no data. **For temperature and salinity.
fFor dissolved oxygen. iFor temperature and dissolved oxygen.
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velocity, respectively. Arrows indicate wind direction.
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Fig.3 Vertical and horizontal distribution of water temperature, salinity and
dissolved oxygen (DO) of Lake Notoro on 18-25 September 2007.
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Distribution and feeding habits of shirauo, Salangichthys microdon, in the Ishikari
River system and adjacent nearshore areas, western Hokkaido

Nozomi OKADA™*', Hiroki ASAMI*' and Motohito YAMAGUCHI**

Larvae and early juveniles of shirauo, Salangichthys microdon, inhabiting the Ishikari River system and its adjacent
nearshore areas exhibit two migration patterns: some of them reside in the estuary-sea area while others migrate upstream
toward the oxbow lake. To evaluate the importance of the oxbow lake as a feeding ground after the upstream migration,
the feeding habits of shirauo were examined in August 2001. Shirauo preyed selectively on a type of cladoceran
(Diaphanosoma brachyurum) in the oxbow lake and on some copepods (Paracalanus parvus, Pseudodiaptomus marinus,
etc.) in the estuary and nearshore waters. Surveys on the distribution of zooplankton have revealed that cladocerans are
much more abundant in oxbow lakes, while the densities of cladocerans and prey copepods are low in the sea area. We

concluded that the oxbow lake of the Ishikari River was a better feeding ground for shirauo larvae and early juveniles

migrating in the summer.
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*1 b g HE K E SER Y (Hokkaido Wakkanai Fisheries Experiment Station, Suehiro, Wakkanai, Hokkaido 097-0001, Japan)
*2 A v gk E S ERY; (Hokkaido Central Fisheries Experiment Station, Yoichi, Hokkaido 046-8555, Japan)



8  [HOEA, EEAH, LIO#®A

140E 142E 144E 146E
Ishikari Bay il
stuary i
St M Qﬁﬁ (Ll
A
[Nearshore waters| F%nb S o I %

St. 1
3 elarval net

AS|edge net

mSmall seine net

Fig.1 Map of the Ishikari River system and adjacent

nearshore areas, western Hokkaido, showing the
sampling locations.

The three net types used for the collection of
shirauo are indicated in the figure.
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AT 8 AI0H I, F72, IBFTIX9I A3 HIZL -
EB L PRSI, IR TR EofE ST, K
EDOHR S TOFIED, FOHE LD E 0572,

Fig. 212 E SN FHERORAEEMRZ R L7z, 8 A
10H O WAREE— NIz =H H ¥ T34mm, [ 135 T32mm,
RIS C30mm TdH - 72 F3 L, = H A AR A &
DSFEIIKE P o7 (t %, p<0.01)e 93 HDO=
HAIZBIF A2 AKEDE— Flidd2mm L£46mm TH -7
DK L, i85 T334 ~40mm TH - 72,729 A17H
121E, W C40mm, {H/FET34mm O — FH R 6,
“HAMOIOASHDE=FIN S/ hEholz, 2DL
I KRB BT 5 FHRARIZ, ZHHRTKE

Table 1 Number of shirauo samples collected at each
sampling station.
Sampling  Sampling i Aug10 Aug20 Sep3 Sep 17
area gear
Oxbow Larval net StA 2 1 3 -
lake StB 7 7 0 -
st.C 2 5 1 -
St.D 54 340 59 -
Estuary Small StM 502 5 1 13
seine net
Nearshore Sledge net St.1 2(m) 0 1 1 5
waters 4(m) 0 0 0 0
6(m) 0 0 1 0
St.2 2(m) 14 0 2 21
4(m) 4 0 7 0
6(m) 2 0 0 0
St.3 2(m) 1 0 23 0
4m) 0 0 0 0
6(m) 0 0 0 0
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Fig.2 Frequency distributions of the body length of shirauo collected from the three areas.
Body lengths were measured from the tip of the snout to the ends of the tail muscles.

WX I ICRZIT N, FFHREEX, 8§ HIOHT
&, M, ZH AW, OIS D > 7208, LI
E=ZH A OB PMIREARE L Y D EH -7z (Table 2 ),

SAIOHIZA v MRESNI- B A, 1A TVH, W
HHEDOMAHERE % Fig. IR LTI 27 b
AR = H H i T1312.3~38. 8 X 10ME &/ m3T
& o 7=DITR LT, IS & RIS TR0, 7~2. 2 X 1043
R/ me A hdrolze ZHAMTIRERRBEE A7 V3
DIFEDPZNENA42.7~60.3%, 30.4~42.8% & &\ 5,
HAFES9.3~18. 7% R o N7z —77, M & IBFIETIX
HAT D% L E & EE LTz, Table3 128 A10
HICHRESINLB 7T >~ 7 b v OFEFIEAREESEE & .
&R L7z = H Bl ClL, S 8D Brachionus calyciflorus,
Asplanchna sp., Schizocerca diversicornis, ¥if8%ED Bosmina
coregoni, B. longirostris, Diaphanosoma brachyurum H M5
LTwiz, 47 VT, Cyclopoida ® 2K % A b
R AT VHEHD ) — 7)) 7 AEADL o 2 T,

Table 2 Condition factor of shirauo samples collected
from the three areas.

Date Sampling area No. of Condition factor
samples Mean S.D. Range
Aug 10 Oxbow lake 65 2.57 036 1.90-3.72
Estuary 449 2.66 041 1.17-3.90
Nearshore waters 19 2.26 0.76  1.06-3.37
Aug 20 Oxbow lake 63 2.56 040 1.85-4.70
Estuary 5 2.33 027 2.04-2.73
Nearshore waters 1 2.38
Sep 3 Oxbow lake 12 249 023 225-2.92
Estuary
Nearshore waters 13 2.01 020 1.63-2.33

H. > TEZWHEITFED SN o7z, F/REETIE,
HATVEO ) —T) I AMERELE, IATVHD
Acartia omorii D AR T A NAD L Hh 5 72,

8 A10H IHRE S MR D ALE N OFERLK %
Table 4 IZ7/R L7z Z=H HMAND St. D TIXRKEFEDEL
P8 D. brachyurum %% { fEER S T W72, St B T3 St
D [A%k D. brachywrum 3% 70 7278, g R A 7 V38
B L Tz, 2T LI CHRE S RO H
NEYNL, WO 5 A4 7 23 Paracalanus parvus AL
TOANRTA MIDIZIFHE - THDO LN Tz, it
B St.2 OkiE2m) T, 747 ZHEHOIIOMIZ 7
1 7 M Pseudodiaptomus marinus %27 3 KD, 72,
St.20KiE 4 m) Tl& P marinus DM P, parvus R° Acartia
steueri % EDH A T VEBFNFIBFE I N T Wz, St.3

x10*

45

40
O Rotatoria

35 I
B Copepoda

30 1
B Cladocera

Zooplankton density (inds./m®)

StA StB  StC  StD  StM Sti St2  St3

Oxbow lake Estuary Nearshore waters

Fig.3 Abundance (inds./m?®) of zooplankton (Rotatoria,
Cladocera, and Copepoda) collected at each
sampling station on August 10, 2001.
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(K 2 m) 13 St. 20KIE 2 m) & IZIZFEMEDOFME TH -
720 Z2H =TI EI333.3%, WH6.7%, =HH#0 %D
MBI\ hr o 72e TP AMRMAEL D, T - I
N, ZHHTEWEAA R 57z (Table4 ),

A7V 7 OFRERE»S, SHREMTICTBIT5EAE
BARIEZ MR L7z (Table5) o =HA#MIZBWT, ¥ 77
FAFHEAIBAME D. brachyurum (2L C0.9% 82 A 1F
DFRMEZ TR L T2l [0 TS BRI TW2 P parvus
AR D EEIRFEEH 0. 95 & & o 72,

TR

KAKIBD > T HFHERIE, ZHAECIdEAEY,
A - RREETRAA T VEHEFIEML TS 2 L’
HOEPICR oz, $72BFEO=HA M TIIBMAEIES
LTWa DS, - iRl E 3R e o TH %,
PR O B L AR5 ARAE L, KR EFIZ
DN THFEHEI ALY, 50Tk 2 ~ 3 T
RAMY KT, 721961FOFETD, ZHHAMTIIE
2O RS HT THAFADES L 2 0, D. brachyurum %7
~ 9 FIZHF THIEL L 725, — T ARRAE O A FFE R T I
BT, BAEOHRBEPIZLALROON P57z, F
7o, AFETCEEFICEHWM T 7 M OBAEI KD
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WX, B EHR TR S N Wik A O BN
EVI)RELBEMERD, THDZehD, ¥ I9F
OFGE LT, IR R=H A EN T
WhEHEEEI N, ZHAMO Y I A FHADZEER
S BERARBAMAITI RS o 722 e D5 ),
YIUFICE o TEHAMOEREIIRWEEZ HND,

=H A TIEAE D. brachyurum H5ERPABIE S
TWiz, B UAAEED B. coregoni D)7 3B I24% { H
HLTWwWieds, ¥I 7+ LETICEREED N
2o VT UABARDOEAATE 2 BIZ L72HR, Y704
R S gk o0, BELFICET, i (7TVT
ITHENTHF L TR LI ICLTHAEL Twiz?,
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TWb, —MICHEMEETH S A, BEhTY 1
ADOREVH DN LSBT 572010 2 F 7 HFHESE D
HEEETHDHLETDHE, B coregoni £ V4 ADKE
WD, brachyurum OFiSEIEORNR L ) RT VD TH
59 FRMERITAEY A XD@ENP S, IhHEL ) b
AFOREPFEOFHAE RSN L, —F, ABFZET
&, 777 Mty PTRESN G 72120 b
59, HILENEWHICBIE SNl N ODFRO 5
Wiz (B4 7 8 P. marinus, A. steweri, 7 I HHIE) .

Lfld, KKBICBTLEM T > 7 b ORERTEE
EHIHETT A LELD L,
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HHEADSLE EEOMEICR MO RETH S,
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Effects of summer water temperature and food concentration on the growth of
bottom cultured Japanese scallop Mizuhopecten yessoensis and the outbreak of
paralytic shellfish poisoning (PSP), in the coastal area of northeastern part of

Hokkaido, Japan. (Short Paper)
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F—U—FIKRyTIHA, HHEEE, MEEHE,
FANE
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Changes in the quality of the dark and white muscle of Pacific saury, Cololabis saira,

during storage in ice (Short Paper)

Koji TSUJT*, Akiyuki SATO*, Hiromi KANEKO™* and Hiroshi NOMATA*
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Table 1

R, feERmEZ, eFihgE, B

Weight,length and rigor index of Pacific saury
used for analysis

Storage Body weight Body length  Rigor index

day (g) (cm) (%)
0 145.5 314 100.0
141.2 30.7 100.0
136.1 30.2 100.0
1 130.8 29.5 100.0
153.7 304 100.0
158.1 30.8 100.0
2 1494 31.2 87.8
154.4 29.5 85.9
181.6 32.0 66.0
3 149.7 29.5 76.8
172.4 31.0 80.7
153.9 30.9 84.4
100
S g0 O—O0—o—— o
S 0 *—6 4o
40 ‘ ‘
0 1 2 3
Storage time(day)
Fig.-1 Changes in percentage of IMP in the dark and white

40
30
20
10

HxR (%)

Fig.2

muscle of Pacific saury during storage in ice.

IMP (%) : (IMP/(ATP+ADP+AMP+IMP+HxR+Hx) )
X100

@®, Dark muscle ; O, White muscle. Each point
indicates mean of 3 samples and vertical bars
represent standard deviation.

Storage time(day)

Changes in percentage of HxR in the dark and white
muscle of Pacific saury during storage in ice.
HxR(%) : (HxR/(ATP+ADP+AMP+IMP+HxR+Hx))
X100

Refer to the legend of Fig. 1 for details.
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Fig.3 Changes in percentage of Hx in the dark and white
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Lactic
acids(mg/100g
tissue)

Fig.5

6.2
6.0
T
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58
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Fig.6

muscle of Pacific saury during storage in ice.
Hx (%) . (Hx/(ATP+ADP+AMP+IMP+HxR+Hx) )

X100

Refer to the legend of Fig. 1 for details.

Storage time(day)

Changes in the K-value in the dark and white
muscle of Pacific saury during storage in ice.
Refer to the legend of Fig. lfor details.

1500

1000 | O——O—C—
500 o o o

Storage time(day)

Changes in the Lactic acid in the dark and white
muscle of Pacific saury during storage in ice.
Refer to the legend of Fig. lfor details.

Storage time(day)

Changes in the pH in the dark and white muscle
of Pacific saury during storage in ice.
Refer to the legend of Fig. 1for details.
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