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Three populations of the Pacific herring Clupea pallasii in Nemuro Strait in 2018.
Takasar HORIT*, Youer SHIMIZU?, Takuma KAWASAKI? and Hirosat YAMAGUCHT

' Kushiro Fisheries Research Institute, Hokkaido Research Organization, Kushiro Hokkaido 085-0024,
* Mariculture Fisheries Research Institute, Hokkaido Research Organization, Muroran Hokkaido 051-0013,
* Central Fisheries Research Institute, Hokkaido Research Organization, Yoichi Hokkaido, 046-8555, Japan

The catch of Pacific herring suddenly increased on the coast north of the Notsuke Peninsula in the Nemuro Strait in 2018,
although it had been low since 1959. In this study, we attempted to determine the population of Pacific herring caught on the
coast of Betsukai, Shibetsu, and Rausu, by sequencing a 410 base pair segment of the mitochondrial DNA control region,
number of vertebrae, and maturity stage of the ovary. It was thought that the Pacific herring caught off Betsukai, Shibetsu, and
Rausu coasts belonged to the East Hokkaido Lagoon population, the Ishikari Bay population, and the Hokkaido-Sakhalin
populations, respectively. However, the Pacific herring caught off Shibetsu was suggested to be independent as the
subpopulation, which was different from the Pacific herring caught in Ishikari Bay, although the Pacific herring caught off
Shibetsu belonged to the Ishikari Bay population, similar to the Pacific herring caught in Ishikari Bay.
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Fig.1 Annual catch of Pacific herring from each town in
Nemuro Subprefecture.
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*Tel: 81-154-23-6222. Fax: 81-154-23-6225. Email: horii-takasi@hro.orjp
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Fig.2 Sampling point in Nemuro Strait.
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ROBGER G BROREEWED S # % E D 5 1272 > THi
ODTHEETHL, 72, BRERLITH-OICLfES
NH=2 v ORMERALPICT HLEND S,

MR IR T EGE I R OMIZ, BE =2 v H b0k
FEH = v EEEIn o st = >~ (G, 1952), kil
BN R CAH, 1952, Ja/N— 7 - ¥ ¥,
1957), TR=T7RHE (IR, 1982) D44, i, #
WAHE SN TWD, T2, =V VORKICOVTIES
NE T, BREMAEREYEEICE SRS D RBEOLRF
s S (B
1982, /IR, 199372 &), 74 V¥ A1 LX°DNA, HAM
BILRE O 25e 2 T C & 72 UM, 1993, Sugaya

< NAER, 1927, AJL, 1980,

etal, 2008, [LIfR, 2011, {EKS, 20187 &), £ TA
e T, B Z V22280 i T b 32 AL il
BESIERZEREL, Ao, Y o CIRE L ERS
FEHTICH V2R S (2018) o FEE, AEENTW2
I FYT7DNA (LN, mtDNAE§5) OF—49 %
FIH LT, 20184E I CAR SR ok T S /2= 2 » O
RHEL, INFETIIMEINTERFEOENATE
BRI 2 725 24T - 7o

ABRUFE

MR | IZRSEA R w2 V72 £/, 20184R (2
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TV, B, REFESE RG22 ©520184E 0 H Bl i &
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WA (Bets-18), 4 7H (ZHAEHTE 5] (Shib-18), 5
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VIR L o Tt S 7z (Table 1, Fig. 2), 2L
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Vo (i, 2013) (CH#ELCRAE, fE, NEKEAER,
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pre-mature @ JUIBAINIZ A Y FEHIZ % 555, KFIR
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GW : HJERER (g) , EW: NKEEEE (g)
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mature :

Table 1 Sampling location, sampling day, and number of sampled individuals of Pacific herring

Sample code Location Gear

Date ni n2 n3

Bets-18 Betsukai Town - Odaito
Shib-18 Shibetsu Town — Kunbetsu
Raus-18 Rausu Town - Uenbetsu

small set net
bottom trap net
small set net

2018/3/17 156 48 36
2018/4/1 13 60 45
2018/5/19 284 160 38

nl: Number of samples measured

n2: Number of samples whose number of vertebrae were counted among the measured samples

n3: Number of samples whose mitochondrial DNA were sequenced
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Fig.3 Daily catch of Pacific herring at Shibetsu and Rausu
fishery cooperatives from May to June in 2018.
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(f =29542, df =4, p=0000), Raus—18DLERIEHL
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[X20144FF0E © 45%, 20154FFEE 1 51% CTd o 7= DIk
| "CShib-181X20 144E#% T : 18%, 20154FE#%HE : 78% Td
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Fig.6 Maturity composition (a) and gonadosomatic index
(GSI) (b) of female in each sample.
Vertical bars in (b) indicate standard deviation.
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Fig.7 Frequency distribution (a) and mean (b) of vertebral
numbers in each sample.
Vertical bars in (b) indicate standard deviation.

Nhdross (1=198, df =81, p=10051), 201545k HE
DGR A EZL, Bets-18%5262 cm (#ij#H:23.7~289 cm),
Shib-187%%262 cm (&iPH : 241~287 cm) T&H V), 28ER
MICEEZIIBO LN o7 (1=034, df =134, p =
0.736) o F 72, Raus-18M20164EMHED PR L 13218
cm (EipH : 189~245cm) TH -7,

FREDRAIREE IO RN L, Bets—18T idpre-
mature7381%, mature’319% % 5%, Shib-18Tldrecover-
ing spent’33 %, pre-mature?’)’43 9%, mature’)’489%, spent
7389% %, Raus-18Tldrecovering spent11%, pre-mature
7335 %, matureH339 %, spent?S15 % & 5 & T W 7z
(Fig.6a), GSI® 35l 1x, Bets—187%%31, Shib-187328,
Raus-187%516 T - 7z (Fig.6b) o ZiILH D Z L 725 Bets—
1813 E I BT, Shib-181ZEEIF AN, Raus-18(32EJN
HOIRTEIZ D B &I S 7z

BHBHROIFE Bets-1I8OHFME I, 4HIKL %L
<, &fEDT5% % L&, W TSEM19% T - 72
(Fig.7a), Shib-181%, 544 & 55MfASZ I -EN4T% % 5
T\ 72, Raus-181d, 54HA%61%, S55MEA23% % 6, 53
T81314% T & o 72 FHEB BB AR TH EAEHF
DHNT: (o =2041, df =6, p=0002), 2REARMTIL,
Bets-18 & Shib-18 ()¢* = 1032, df =2, p = 0.006), Shib-18

Table 2 Number of each haplotype in each sample and
haplotype diversity of each sample

Bets-18 Shib-18 Raus-18
Haplotype number  Haplotype number  Haplotype number
HKD_CP-001 3 HKD_CP-001 5 HKD_CP-001 3
HKD_CP-006 1 HKD_CP-002 1 HKD_CP-008 2
HKD_CP-010 3 HKD_CP-008 2 HKD_CP-010 6
HKD_CP-030 5 HKD_CP-010 7 HKD_CP-015 1
HKD_CP-033 2 HKD_CP-018 1 HKD_CP-016 4
HKD_CP-037 1 HKD_CP-020 1 HKD_CP-018 1
HKD_CP-043 4 HKD_CP-030 6 HKD_CP-030 7
HKD_CP-069 7 HKD_CP-032 1 HKD_CP-032 1
HKD_CP-070 2 HKD_CP-043 6 HKD_CP-039 1
HKD_CP-102 1 HKD_CP-050 1 HKD_CP-056 1
HKD_CP-181 1 HKD_CP-062 1 HKD_CP-071 1
HKD_CP-191 1 HKD_CP-069 1 HKD_CP-124 1
HKD_CP-378 1 HKD_CP-071 2 HKD_CP-181 1
HKD_CP-426 1 HKD_CP-077 2 HKD_CP-238 1
HKD_CP-433 1 HKD_CP-104 1 HKD_CP-272 1
HKD_CP-482 1 HKD_CP-163 1 HKD_CP-517 1
HKD_CP-483 1 HKD_CP-308 1 HKD_CP-518 1

HKD_CP-464 1 HKD_CP-519 1
HKD_CP-514 1 HKD_CP-520 1
HKD_CP-519 2 HKD_CP-521 1
HKD_CP-524 1 HKD_CP-522 1

Haplotype diversity

0.9286 =+ 0.0231 0.9343 = 0.0182 0.9346 = 0.0233

“HKD_CP-001 - 464" are Haplotype number that were reported by
Shimizu et a/. (2018)

“HKD_CP-482 - 524" are Haplotype number that were found out in
three population of this study
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Fig.8 Neighbor-joining tree based on the pairwise Fst values among the Pacific herring population samples.

The figure was created by adding three datasets of this research to the data of Shimizu et al. (2018)
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Effect of freezing on the quality of nagakombu (Saccharina longissima)
Ryouya NASU*', Masakt AKINO?, SNyt KATOU', Hiroyuki KODAMA'! and HiRonumt TAKEDA'

' Kushiro Fisheries Research Institute, Hokkaido Research Organization, Kushiro, Hokkaido, 085-0027,
* Central Fisheries Research Institute, Hokkaido Research Organization, Yoichi, Hokkaido, 046-8555, Japan

Recently, kombu catch has decreased in Hokkaido, Japan. One of the reasons for this decline is ageing and a decrease in the
population of fishery workers. Dried kombu accounts for most of kombu products. However, labor-intensive drying of kombu
is a significant problem in terms of efficiency. Herein, we focused on nagakombu (Saccharina longissima) caught in Eastern
Hokkaido and proposed replacement of the drying process for nagakombu products with freezing. We examined the effect of
quality on frozen nagakombu compared with dried nagakombu. The yield and breaking strength of frozen nagakombu were
lower than those of the dried nagakombu. Further, the nutritional content of frozen nagakombu was higher than that of dried
nagakombu. Kombumaki (a food item made from nagakombu) was prepared by both frozen and dried nagakombu. The results
were compared using a sensory evaluation. The differences between frozen and dried nagakombu were significant (»p<0.01).
The preference tests were not significantly different between frozen and dried nagakombu; however, sensory panelists showed
a tendency to prefer texture-dried nagakombu to frozen nagakombu. These results suggest that frozen nagakombu maintained a

high nutritional value and that the texture of the products became soft.

F—7— N EBEERHME RBAES, OGS FA a7, BiRE, AR

F 43 ¥ 7'Saccharina longissimald It ¥ & 5 E O K I TIEZFDITE AEPELESIIMTENG, T2 T
FIRRICOAT 2 RKBOBEFATH Y, I, OREM  BmoBEICE - Qi o, w2l Ykr, 550, fr
HIZBITLEELKERFETH L, BNTHESILSL D O TR HEFEEDVHOIT>TW5, BRI T Y T O
CTEFICHIHE SR - MIHEICG T NG, F LRICEE oM EFSEIPLETH Y, o=t
Har7Tidoar 7T HELTEROFERERL 7V PR OBETH b, TOHERIKO—DL LT, #
Y I VIR T ARG FUBROGHEREP D20 (W BRI RERRO X = X A0 (L5, 2021)
5, 2005), HilHEME LTARME TH A28, INBGREIC . KU Mz %3 2 950 (Rt 5
Lo THRZRTWI L LREABEESRME, BTADR  2016) 2MThIlT &7,

N

MrEaxsrary 78 LTSN TV S, T R L TR ORI AL L 3O S5 T
TAETCIHALHERE O 3 v THO A ER LR ENIC D S VT DEERTIET A O, #EEFT Oy T OERET
(bR EMRB T, 1991~2021) . O RIE M ERBE SHOTREVEIZDOWTHE LTze FH T v T OEHEMAL

DEALIZ & > THFEEO A BN L TW 5D 2 &2 #Tﬁk&ﬂ 2, GERD T Y TV T A A
A, HEZOERILEB L OHHBEE ORI L 5578 EN, FTIhPLHENERHRTEL LT TERL, F
NARREEZZ5NTWE (IFE 2014), BES 2T T Ha Ly TOFRINLERE L CoEH L Tc& 5,

L5 A627 (20234E10H27H )
*Tel: 0154-24-7083. Fax: 0154-24-7084. E-mail: nasu-ryouya@hro.or jp
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Fig.1 Changes in the yield of frozen and dried nagakombu.
Nagakombu was stored at —10 °C ([_]) and =30 °C (&)
for up to 12 months. The frozen nagakombu was
subsequently thawed in water. To estimate yield, frozen
nagakombu was weighed before freezing and after
thawing. Dried nagakombu was stored at room
temperature for up to 12 months (O). Dried nagakombu
was reconstituted by soaking in water at 25 °C for 3-4
h. Error bars indicate standard deviation (n=3).

FHA Y TOREIITTHEORE 11

B, RBE LK L OB B IR R B AR 2 <
—ETHo72Z b, IFI2ZPHHBORHROARZIRL
7z (Table 1) KA VBRI OERET T3 > T ORBIEY =
BEEH-N114%TH ), FHoEIIIKT (3.8%),
TNUFVEE 33%), ~v=b—=N (22%), My /X7
B (09%) DS H o720 RA IVINEGEO LSS T2
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8.6% (M), 8.7% (=30 THyEL), 83% (-10 THyL),
55% (Weliadh) Tho7zo KA EIIOWVTIL, JRIE
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Fig.2 Changes in the breaking strength of frozen and dried
nagakombu after heating. Freeze-thawed and dried
nagakombu after reconstitution were heated in boiling
water for 10 s. The explanations of the symbols are
given in Fig. 1. Error bars indicate standard deviation
(n=3).

Table 1 Nutritional contents, alginic acid content, and mannitol content in frozen and dried nagakombu after heating.

Samples c];?;i ‘ Ash  Alginic acid Mannitol PCr I;:S; Other
Raw nagakombu (before heating) 11.4 3.8 33 2.2 0.9 1.2
Raw nagakombu 8.6 2.2 3.0 1.3 0.8 1.4
Frozen(-30°C)-thaw nagakombu 8.7 2.1 3.6 1.2 0.6 1.2
Frozen(-10°C)-thaw nagakombu 8.3 2.0 3.6 1.1 0.6 1.0
Dried nagakombu after reconsitution 5.5 0.8 34 0 0.6 0.7

Raw nagakombu was defined as nagakombu before freezing. The frozen and dried nagakombu were stored for 12 months (Fig. 2). The

component values are presented as percentages of the wet weight.
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Table 2 Sensory evaluation of frozen and dried nagakombu
products.

Number of correct panelist
13*

Triangle difference test

Pairing preference test Number of panelist

indicating for

Dried Frozen
Appearance 5 8
Taste 5 8
Flavor 3 10
Texture 10 3

The difference test was performed by 15 panelists. The preference test
panel consisted of participants who had correctly identified frozen and
dried nagakombu in the difference test. Significant difference is
indicated with * (p<0.01).
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Fig.3 Effect of heating on the breaking strength of frozen
Frozen (<) and dried
nagakombu (O) were heated in boiling water for up to

and dried nagakombu.

60 min.
Error bars indicate standard deviation (n=5).
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Flow characteristics of surface horizontal circulation in the northern Japan Sea
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* Ehime University Center for Marine Environmental Studies, Matsuyama, Ehime, 790-0826,

* Kyushu University Research Institute for Applied Mechanics Center for Oceanic and Atmospheric Research,
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Using satellite sea-level altimeter data and research vessel observational data, we investigated the flow characteristics of
surface horizontal circulation in the northern part of the Japan Sea. The main flow that makes up the circulation was the
baroclinic geostrophic flow, which has been reflected seasonal variations in the volume transport passing through the Tsushima
Strait. Furthermore, from spring to autumn (winter), when the volume transport through the strait increased (decreased),
northward (southward) barotropic flow occurred, making the circulation stronger (weaker). Therefore, the strength of the
surface horizontal circulation was maximum in summer and minimum in winter. However, in winter, the baroclinic
geostrophic current increased owing to wind stress; therefore, the circulation did not weaken as much as the decrease in

volume transport through the strait. Therefore, the volume transport estimated from the inflow and outflow through the strait

was not consistent with the baroclinic geostrophic transport estimated in the northern Japan Sea.
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Fukudome ef al, 2010 ; Shin et al, 2022), Wi (2018) 1,
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Fig.1 Solid lines (HO, AO, NO, OK, and TU in figure)

denote the observation lines indicating the horizontal
circulation of the surface layer in the Japan sea.
The black circle denotes the CTD (Conductivity
Temperature Depth Profiler) observation points over
the J4 line off Hokkaido. The arrows in figure denote
annual mean field of the current velocity vector on the
sea surface in the Japan Sea. Subarctic Gyre (SAG)
and the first, and third branches (1 *B,3 “B) of the
Tsushima Warm Current are shown as shaded areas.
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Fig.3 Diagram of the monthly mean sea surface (@) absolute velocity, () baroclinic geostrophic velocity, and (O) barotropic
velocity at the west coast of Hokkaido in the Japan sea. The averaged period for velocity is 1990-2009. HO and J4 are the
observation lines representing the calculated absolute velocity and baroclinic geostrophic velocity, respectively.
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Fig.4 Vertical distribution of (solid) absolute velocity, (dotted) baroclinic geostrophic velocity, and (thick solid) barotropic
velocity at the J4 line in December 2021. Absolute velocity was measured by the ship mounted-ADCP (Acoustic Doppler
Current Profiler) with a frequency of 150 kHz.
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Seasonal and interannual changes in the distribution of volume transport of the Tsushima warm current in the
western Japan Sea off Hokkaido, Japan
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In order to clarify the seasonal and interannual variability characteristics of the flow path and water temperature distribution
of the Tsushima Warm Current in the western Hokkaido Japan Sea, we calculated the average field using our oceanographic
observation data from more than 30 years, and described the characteristics of the geostrophic volume transport and water
temperature distribution. The long-term annual mean baroclinic volume transport of the Tsushima warm current in the western
Hokkaido was approximately 1.0 Sv, which was 0.2 Sv less than that reported before 2000. The seasonal variation in transport
became unclear owing to decreasing transport in June, August, and December. The distribution of warm currents was
examined, and a stable northward flow off the coast of Iwanai Bay was found, along with a bifurcation flow along the coast of
Iwanai Bay. Compared with the long-term mean, the mean temperature in the last decade after decreasing the volume transport
showed a wide negative temperature deviation in the middle layer of the Tsushima warm current area, suggesting a decrease in

heat transport associated with a decrease in volume transport.
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Fig.4 Mean and standard deviation of northward baroclinic volume transports between each station in the observation month at
each observation line. The number on the X axis represents the number of samples. Hatching areas indicate that the

number of samples is 15 or less.
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Short-term risk assessment of the drift of red tide occurrence in the western waters off Erimo, Hokkaido, Japan
(Short Paper).
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The seasonal risk of short-term drift of red tides from the Tokachi coast to the Funka Bay, Iburi, and Hidaka areas around
Hokkaido was calculated using particle tracking experiments with a high-resolution model. Particle tracking was conducted for
15 d each month from January to December during 2003-2021, and the drift rate for each area was estimated monthly. Red
tides could not occur from January to April because of low water temperatures. From May to December, the drift rate in Funka

Bay was negligible and the risk was low. During May—September the drift rate was high in the Iburi and Hidaka areas, and the

risk was high. Particularly, in the Hidaka area, the drift rate peaked in June, and the risk was considered to be the highest.
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