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Spawning and Transport Process of Scallop Larvae Maintaining Seedling Production of
Scallop off the West Coast of Hokkaido
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Isao Kupo? and Yasuhiro HOSHIBA?

Abstract

Shelf area off the west coast of Hokkaido (Ishikari bay, Rumoi shelf and Teshio shelf) is one of the major
seedling productions of scallop. However, since there have been no surveys of wild scallop, natural spawning
ground maintaining the seedling production has not been resolved still now. To improve our understanding of
immature scallop, a large number of larvae collected in the seedling production area were numerically backtracked
to take into account the advection, which was roughly inferred from the analysis for mooring current, ADCP, GEK
and hydrographic data. Northward flow mainly affected by the Tsushima Warm Current and estuarine flow from
Ishikari River is characterized by intense shelf-edge flow and weak flow with a large periodical variation on the
shelf. The model result suggested, at least, two major spawning grounds. One is somewhere about southern area
outside of the shelf (south of Syakotan peninsula), and another is the southern end of Rumoi shelf where there may

be spawning from scallop of the aquaculture.
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Fig. 1.
catches by fishery and aquaculture, respectively.
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Catches of scallop in the Hokkaido from April 2006 to March 2007.
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(a) Bottom topography off the west coast of Hokkaido (i.e., enclosed area shown in Fig. 1).

Isobath lines are

drawn every 20 m (100 m) shallower (deeper) than 200 m depth. Closed and open circles indicate the
locations for CTD and scallop-larvae sampling, which were observed by Ushio-Maru during 9-11 May in

2007.

Solid straight lines named from A to F are the across—shelf lines contracted by a few CTD stations. (b)

Open circles numbered from 1 to 10 indicate the ordinal monitoring stations for scallop larvae by the Hokkaido
Rumoi-Hokubu Fisheries Technical Guidance Office on March-June in 2007. Three closed squares indicate

the locations of current mooring sites from a to c.

and ADCP on 4" X6’ grid.
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(a) Schematic frequency distribution for the densities of scallop larvae in each developmental stage.
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dates of Ushio—Maru observation.
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Sampling period during 9-11 May in 2007
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Fig. 5. Spatial distributions of the relative magnitude for scallop larvae at seven developmental stages (S3-S7). Black
and gray colors of circle indicate the difference of sample data by Ushio-Maru and Hokkaido Rumoi-Hokubu
Fisheries Technical Guidance Office. Symbol of cross is the location without the sample data.
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Closed squares indicate the three current mooring sites of Teuri(a), Tomamae(b) and
(b) Spatial distribution of the current vectors for GEK and ADCP data on 4" X6 grid during

FREBERAIIC & % BEAFE_ L DFtEREE)

5 L B3I ADCP &l &R & 1 2 gl - o fih
Bix, oG (EMRmE) Of#EI D b/hsnwl ez
U7z, Fig 913Z OBHHEEN LOXRSE (a) D7KEE 10m,
ERT (b) OKZE10m & 40m, HEE (¢) DAEI0m IZB
ORI SIEIE, EOKE - EOFHERZ V.15 HEE
B U RN MV ORRERY] GH 1H»5 6 A 30
H%2%£mxR)« 5 LBABHE SH 11 H) LAEi—» Ao
T—=F EHOCTER LIZTEDAF v v ¥ ) > 77y b
(KHIE—» BIHIOFER 2 bv) Th b, FERFIRICR
U7z WK EER I, 5 UBIERESRTh %,

3 HSDOZKEE 10 m DAIREERINE, EHERNC & {728
bZRT, 3A»S 4 A TOKREEFIFIEF IS
{, SCHIBOERHE> Tz, HHi (b) O L TEOKE
EFICEETHY, KREEEIZHEVFEL TV,
MEWHR TR L7z 4 H 20 H, 3 S OKEIXIZ & A EFRFRC
3I~4CHAREFTEIANY I BHoT, TDEE, ERHID
T KE40m) HIFIFFAKRRC, FEEOARLAEZRL
TWwb, 0%, SATA»S 6 AR Z 5 £ T, 3HED
JKEZE 10 m DOZKMEIZ 10~13FC £ TW-L D EERL, 20D
BRI ERT (b) O TFEAIRIZ 8~9°C O—EAEZH-> T
Wb, FEOKESZEAEERLTHARWIELD, &
OFHHO LEOAE LA SEENEE ELER E LTw3



b X K BE Z& # 60(2/3), 2010.

{a) Temperature (°C) (b} Salinity (=) Density {7
y ] __.-'" o 11E -~ o —— Al
40 L= :n-_:-- 54 .
T i T
{1e1] ____-—' {01 ____--' 1o —
; A ; A s A
LTRET LR - LR e i
L s . ] 1 ] o — ]
] --.,",.#'. a0 ‘__-'j-"' 50 o _|__.--'-.
o -
00 . 0 ! A0
.. B B ; B
. 150
¥ - T _I." g iy, =1 | f
- ,;JJ o ;
-I- R S
e .-'f C | ey ___' ':
m LE
D=y - L -l I " BB
50 ll."'-.. .-'-u'. 0 L ,-I
— | .
0 1 r" | L o _——3a
L] ._: i D ' | a0 ,.'a“' D
ey | BT
50 o = -
— .:‘""' ni
om [ R
" II E . | 553 II E
||1"'._ o o
e 1 —zza
) i/ 'n 1]
h = bk |. b
Lacl BTN | et TP o 1]
i
s | F i { F i F
Fig. 7. The cross sections of (a) temperature, (b) salinity and (c) density of A-F lines shown in Fig.2(a). The

contour intervals are 0.2°C (thin lines) or 1°C (thick lines) for temperature, 0.1 (thin lines) or 0.5 (thick lines)
for salinity and 0.1 ¢; (thin lines) or 0.5 ¢; (thick lines) for density. Vertical dashed lines indicate the

locations of shelf edge (100 m depth).
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Fig. 8. Horizontal distributions of (a) salinity at the depth of 5 m and (b) temperature at the depth of 50 m. The
contour intervals are 0.5 for salinity and 0.4°C for temperature. Solid circles indicate the observation locations
of CTD. Dashed line in Fig. 8(b) suggests the path of flow with a local maximum temperature.
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Time series of (a) raw temperature, (b) raw current vectors and (c) 15-day running mean current vectors at

three sites. Vertical gray lines indicate the observation period by Ushio-Maru. Vertical dashed lines in Fig.

9(a) and (c) indicate the event of temperature risen.

(d) Scattering diagram for current velocity and mean

current (arrow) by using data from 1 April to 11 May in 2007.
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Fig. 10. Progressive vectors by using mooring current data
from 1 April to 11 May in 2007. Closed circles
are the initial locations (i.e., mooring sites), and
open circles are drawn by every 5 day.
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Fig. 11. (a) Horizontal distribution of spatially averaged current vectors, which are calculated from current data in
Fig. 6 using Gaussian interpolation (e-folding scale is 25 km). Closed squares indicate three current mooring
sites. (b) Horizontal distribution of divergence (white) and convergence (gray) areas, which are calculated
using data shown in Fig. 11(a).
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Fig. 12.  Left hand side panel is the same as S3 map in Fig. 5. Center panel shows the initial locations of model
particles. Crosses and open circles are the particles with the density below and above 2 ind./ton for scallop
larvae, respectively. Right hand side panel shows the simulated back-trajectory of model particles during
12.5 days.
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Fig. 13.  Same as Fig. 12, but for the case of S7 size.
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In this case, crosses and open circles are the particles with the

density below and above 1ind./ton for scallop larvae, respectively. The simulated period for the back-

trajectory is 32.5 days.
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Fig. 14. Left hand side panel shows the initial source locations with unit concentration in the advection-diffusion
problem (=0 day). Right hand side five panels show the model results at t=12.5 (S3) to #=32.5 days

(S7).
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Fig. 15. The initial source locations (left), the model results at #=12.5 days (center) and ¢=32.5 days (right) in the

cases for initial areas of (a) Teshio shelf, (b) Rumoi shelf, (c) Ishikari bay and (d) Syakotan peninsula
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