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Fisheries Schience
Temporal changes in the nutrient status of Matsushima Bay after a wastewater plant was destroyed by a tsnami on 11 March
2021
Yutaka Okumura (HUAL/KAFHESE) |, Yoshio Masuda (= 4i7k$5 &) |, Noriaki Suzuki (& 37K pEIfAEER) |, Shigeho
Kakehi (BAL/KHBFHEZE) |, and Motoyuki Hara (BRAL KR 2)
87, 845-859, 2021

We investigated how the nutrient status of Matsushima Bay was affected when a wastewater plant was destroyed by a
tsunami in March 2011. The nutrient concentrations in the seawater and the treated water from the wastewater plant increased
just after the tsunami, but decreased again to pre-tsunami levels after 2013. The amount of untreated water that passed through
the wastewater plant decreased just after the tsunami. It was estimated that approximately 40.7 X 103 m3/day of the treated
water from the wastewater plant was discharged to Matsushima Bay; therefore, the quantity of effluent from the wastewater
plant was less than one percent of the water inflow from Takagi River and Sendai Bay (which are outside Matsushima Bay) to
Matsushima Bay. The nutrient concentrations of seawater in Sendai Bay were lower than those in Matsushima Bay. The
results suggest that nutrient concentrations in Matsushima Bay after the tsunami did not increase because any untreated or
poorly treated effluent was easily diluted by the river flow and the inflow of seawater. Many people were concerned about
eutrophication, therefore, because of the decreased functioning of the wastewater plant in Matsushima Bay. Marked

eutrophication in the bay was not observed after August 2011.

Aquacultural engineering
Identification and counting of Pacific oyster Crassostrea gigas larvae by object detection using deep learning
Shigeho Kakehi (ZKAFEHE « & JFAF) , Takayuki Sekiuchi (Z1h/ U =—3<-a2), Hiroshi Tto (7K FEAKEL 5 /K P 3 KA 4%
#1), Soichiro Ueno, Yutaka Takeuchi (IDDK) , Kousuke Suzuki (727 »Z A) , Mai Togawa (‘& 3 /K )

95, Article 102197,2021
Natural seedling collection is widely used in the culture of various bivalve species. For successful natural seedling collection,
collectors must be installed when larvae appear in the water column at a stage immediately before attachment. Aquaculture
farmers generally identify target larvae by morphological features through microscopic examination in a time- and labor-
expensive exercise, which also requires a level of expertise to ensure accurate larval identification. We develop a deep-
learning-based object-detection technique that ultimately might reduce the time and effort required to accurately identify and
count Pacific oyster larvae, render their identification more consistent, and negate the need for expertise. Images of plankton
net samples collected in Matsushima and Sendai bays, Japan, were taken using a new photographic device with a CMOS
image sensor. Images of oyster larvae identified by an expert were used to create a library of labeled images to train a deep-
learning model, which proved to be 82.4% accurate in precision, 90.8% in recall, and 86.4% in F-measure. A further method
for estimating larval shell height from the rectangular shape of oyster larval images is also developed. The standardized mean
difference in shell height between measurements and estimates is 3.3%. This deep-learning model has the potential to
significantly reduce the time and effort required to identify oyster larvae in plankton samples, and thereby costs of this

exercise.
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Management of Biological Invasions
Success in population control of the invasive largemouth bass Micropterus salmoides through removal at spawning sites in a
Japanese shallow lake
Yasufumi Fujimoto (F {34 [H]) , Kiyotaka Takahashi (34 & G4 %) , Kentaro Shindo (7 & A4H]) , Takeshi
Fujiwara ('E 3% /K &) , Koichi Arita(3 4L T.K), Kenji Saitoh (K ZEA=#{% 214 , Tetsuo Shimada ((F &7 A1)
Volume 12, Issue 4: 997-1011,2021
The control of invasive species is of major importance for ecological conservation, and there is a need for more effective
techniques and approaches to control these species, especially in open habitats. Two types of activities were conducted to
control the population of largemouth bass (Micropterus salmoides) in Lake Izunuma-Uchinuma,Japan. The first activity was a
lake wide catch using set nets deployed all along the lakeshore beginning in 2001. The second activity, beginning in 2004,
focused on catches during the spawning season over spawning sites, distributed along lakeshore segments with sandy
substrates. The efforts of both activities were similar (involving about 140 people/year). From 2001 to 2003, the catch per unit
of fishing effort (CPUE)of largemouth bass using set nets increased; however, CPUE decreased dramatically after catches at
the spawning sites started. The numbers of nests spawned, larvae, and adults of largemouth bass also decreased after the start
of spawning site catches. In 2010, the CPUE of other fish species, whose numbers had decreased due to predation by
largemouth bass, recovered to the same number as before the expansion of largemouth bass. Capturing largemouth bass at the

spawning sites was an effective approach to controlling this species and conserving fish communities in the lake.

Marine Ecology Progress Series

Bottom temperature warming and its impact on demersal fish off the Pacific coast of northeastern Japan
Shigeho Kakehi (KHFEEA%) |, Yoji Narimatsu (ZKAF#HE) | Yuriko Okamura (=3 RKIRER) |, Asagi Yagura (‘= 3kKE:
) , Shin-ichi Tto  (H K KHERF)
677, 177-196, 2021

Global climate change occurs not only at the ocean surface but also at the ocean bottom, which is the main habitat of demersal
fish. To clarify the current status of bottom temperature warming off the Pacific coast of northeastern Japan, we examined
gridded bottom temperature fields from 2003 to 2019. These fields were created by a newly developed gridding method using
flexible Gaussian filter weighting with time, distance, and depth. Spatially averaged bottom temperature had a strong, significant
warming trend of 0.083 to 0.115°C yr-1 in depth zones of 150-300 m, indicating bottom temperature warming. Corresponding
to the warming, increases in landing amounts were found for warm-water species such as searobin in the middle region of our
study area (37°50°-39°N). Seasonal catch amounts suggest that ribbon fish and swimming crab recently began to overwinter
and reproduce in the area. The distribution shifts of non-target species in fisheries were also analyzed using bottom otter trawl
survey data from the area from 2003 to 2019. Northward distribution shifts and increases in density were observed in blackbelly
lantern shark and bighand grenadier, indicating that bottom temperature warming led to habitat expansion. Conversely, darkfin
sculpin and jelly eelpout shifted northward with decreasing density, suggesting that bottom temperature warming had a negative
effect on them. Deepsea bonefish shifted deeper into colder waters with increasing density and mean body weight. Thus, changes

and responses of demersal fish to bottom temperature warming in the area were revealed.
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Commercial fisheries stocks of the searobin Lepidotrigla microptera collected off Miyagi Prefecture by set net and bottom
trawl started increasing gradually in 2006, and eventually exceeded 300 tons in both 2016 and 2017. Gompertz growth
formulae estimated by the age determination using otoliths showed a significant difference between male and female. The
asymptotic total lengths of males and females were 252 mm and 279 mm, respectively , and it was found that females grew
larger. The total length and age at maturity were estimated to be 230 mm at 3+ years for males, and 250 mm at 3+ years for
females. The gonad weight index peaked in June and decreased rapidly from July to August; this is in accordance with
searobin spawning season which occurs in Miyagi Prefecture from June to August. No predominate age group was identified
from the age composition, but with individuals aged 4+ years accounting for the majority of examined searobins, it is
fathomable that individuals of the 2015 age-class and earlier had already spread out. Taken together, these results suggest that
environmental conditions in Miyagi waters have improved over the past decade and, consequently, have possibly attributed to

increased recruitment of searobins.

BRI 0BRGP
IR O EIRIRT 61T 2 EE RIS & iEER D2
Rl ATISEL T - SRS - RAEDE - HBRL - FEEVEA - BRI (Eiokt)

21, 41-46, 2021
ITEEIR T, WmAKERFEOKGENHAD LT, 4F TKET SN T IR o ltBKREAFENREINL TH Y,
WEBRE DL & & bW CHBER O ZLICBL S E E > T b, KRELEEEOZRE BRI S EOHER
&, EEMLSTITEKRGENHEM L TW D BROKGEOHMB 2T 7z, KBS EY 7 Mok b, KRIEHH
T DKL DO IR ER &2 T, EEMIC I T D IREMRL R O IR 2R B L, BRI & IRED A & )
L OB EZ B STV e, FHIRARIC &> CUIERET O KBROZEL T TV D alReER H 72, 2018
FEOENOIKORENZ, Biin & /38 L 7zBEk stk & o 2 BIK O BRGNS, EFEEmLiz2F o
F 70 EOBEAKMAFRILZ ORI E & HITRELE B X b,

AAKEF S
A F¥OWIEREME L 77 MEEICT
PRETE OKPEMRBOM K PE AR TEARRR) - BURTHE OKPERERE - KERF) - RERE OKERME - EIAF) - REPR—AD
(IDDK) * BANZAT (Fa by Va—vay) - $KE (705 v A)

87(5), 520-521, 2021
HHAARREL DD O X I OB THEME L7 F O IERIAROHEE, H- R HEIC X D R0 FAES
77 v bk, ICTAEA L7-FiAT X AR O ERRE ~ DRI B 2 B0 AL S SV Te LTz,



62
VAL YA
BIEX Y O

e B (Edokit)

24 (11), 38-41, 2021

WO X P 7B TIIE T ) AROFAEDR L <, FIC XV RIMERE AMBEBERE(EIBS), BKD, L > % EKE
JE, EoZ MWNFEELTND, TNHOREFD OB, MHEMTIERET 20T Y AHDOHT, ZOMOE
I FR S AEFESS TR L, WKIRTS KOV CTHIR L T 5, FIRIR DR OIS AR & B CTI]bL TV D
X, B OBFFE S, RSSOV O L7,

FALEAR A
EIREHCENEMEIC L > TRESNL D~ P22 T
WS - MESRRI - MAHEERL T (Ehk k)

41, 31—39, 2021
ERROEVCEZHECTRESN S SITHEOBEBEREITHEMLSoH Y, ZOEBEIT OV THIFEEC/KEER DS OVE
HENSESTWDLZ NG, RELENFABE THL I ANECEHETREIN, M2 22H 250020
T, MEOKGTT—%, HHHE, BENE, ERAMHECHEMRNEE NG ONTHEREZ AV TREL
7o WTEAFRFIBIN OB N5, b EBRAKBIRAN -, ARIBEDMERIIEKEMICH D, < SR fandil
ALRTWEREEL - THEY, RAO LA LTS EEL b, £17, AR ROIL EELEF O~ 3]
(I, MBETECY ) T AR T7 I 2B L TWDA, MEEVKEMENZOIIZ@3 E 2586<, 47 v MREOHIK
OHMEE CHIREINTLEI D EE LN,



63

(VU RYT L)

[ = FIE R 2 8 2 v R0 B RO A

BFEATHE (BOLKRBER), FEMEHE GRAbKBERE), MEEi CGRAbKpE) AiEdcE GUCKBeE) b8 HEE
CRAEKRBERE) mAkmms (ki) AHEPE R CEifokit)

HAOKFESSGE (2021) U RY U Atk

[ar i IR A IS O & MBI 2 D S ~ s Ik A 35 1 2 VRV A B TR D A 0 N BE 9~ 2 B s ~ |
HH ]|E (EhokEw)
KEFERIE TSI = VR LA 20218 10 T 74 Bl

BB D & F Ao L Bkt

HWH RY (EHokEw)

SR SEE T oy s BIREEREMNESY VRV T L [ ZF 4ol &) 20214100 A v 74
> B e

R%E%)

[ R Y B TEHRAVAE D E NI & FE55 D BLIK )

RES W] (EBOEET)

SO REIRIE 20216 ATH (o 74 L 4%)



