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Spawning migration triggers of sailfin sandfish, Arctoscopus japonicus, and the annual
fluctuation of density of egg mass off Akita Prefecture

Ryota Komoto'" and Tetsuya Takatsu”

FKHIRIR T TSRS B F OREEIUE~DREOIEE I 5 )T 572, 2008 42 & 2009 4D 11-12 AizBiT %
IR L OVEA - BUR L, NEAFORBRRER S AR U SUAREEE 18 m/AbL, EoJEFERAKR N Z 1-6 B4
IR L CWas, KIS ARREEE ORI BRI S - 7o, SR RICHEO AR O R L VB4
L L, dLVEE Y OMEIFE O BRSEROFHEIC R 2 b0 B2 o, BAKICED N T oS MREORE, ©
PR B BIBEEROPEEL & ~HF OIS & ORIOTEOFHEARD bz 2 binh, b3~ & HEEEEOFHEN
FEINEZRET HEEREROUE D L Hlrs .

Daily commercial catch of sailfin sandfish, Arctoscopus japonicus, and water temperature and maximum
instantaneous wind speed around spawning grounds off Akita Prefecture in 2008 and 2009 were compared to
clarify the spawning triggers. The first spawning migration date of sandfish occurred 1-6 days after the
northwest wind, having a speed of >13 m/sec. Both the complete growth of female gonads and strong waves
caused by the northwest wind may be the necessary conditions for migration to the spawning grounds.
Furthermore, underwater line transect observations with SCUBA revealed a positive correlation between the
density of fucoid species and that of mean sandfish egg mass on the spawning grounds. The coverage of fucoid

species vegetation may contribute to the egg mass density on the spawning grounds.
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3.4 mm OJf 600-2,300 Ki% 1 [WOEIMTEI TLEPED
T5. iRt D SFRAEICHVO R EEA R L, B
2 4 BRSEO IS A5 & A/ THEEE 3-5 cm DERIROD
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Fig. 1. Location of spawning area investigated.

Open arrows shown in three areas represent
2x 50 m belt transect. Open circles show,

locations of meteorological observatory cities.
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BALHR R L ORAE oA tER R (52 1967) 2B
% 2008 4E, 2009 FE0> 11-12 H AR L@ - ik
DAL, NF K RO PEINENTE A ORISR A 5N
T 5. F72 2009 4, 2010 £ 1-2 HizB1T HFKHIEN
3 TFTOPESIG T b o3~ & BEHEEOYEEE &~ o B
BEIE OPAETERND, b A X BIBENANT NZ DFE
PREZ BT LB DOWTEERT 5.

Bk L Ui

2008 4F & 200940 11-12 A ITRKH RIS CrEEE &
HIEIS & 0 I S e ZNZ DWRE & F LI
FEROHERE AW SN B0, KA AL E$ 5
NI & B K HIRIECE IR G A /e ST (BLR, JafE
ERET) & RE O BB EALEIALE T B AL
FESCAT AL l2 31T D& 2 0 H B R A TR~
ANEANFIHITE 1T I HIREENDH, FIZX > TE%
H 2 iy ST AAEDIERE B L CIRSTBEI S h
HZENDHD. ZOw, RIEHENE U AR S
% 1 A ORI E O ol 2 BERICBIT S
SHEPRIROBER DTS L 92 728, IRIEORRMG B B
T H ORI ORIEROYSMNTE L] (CUF, iy
HERET) 2RATRDE.

n n
D, = Z(Di X Ci)/z C;
i=1 i=1

ZIZT, DR VFINENH, nlIPifRH N S&RE ETO
AL, DR R /N H OB AL (WIAA A 1 A & 9°5),
CAIWNRH S 1 HHDIRER (Fy) ThA.

HRAH 3 L ORI A RIE T4 LT, ShE
CALicB T 2 BRNAER L, KEUTONFRE KON
BT (Fig. 1) @ 11-12 HiZdiT % BRI e KGR
W (/) AR LT, 7o, Bl Oi KIBHE RGEIE,
WA & b H N OIHED e b o T2 ALl CodNf A
? 10 HETNS 12 A O AR H £ TOfEAE Hu vz

2009 E3 L TN 2010 R, EfH, L, B ORE
HOIZHETFR CER) OKIE0.5-4.0 m OEHER &
CHEAIE 5705 8 FEA CIIEEB LU N~ & Hig
BEOWEATA L (Fig. 1), FAEIFELR, 12 A
KTEROWKICES 50 m OFERE 1 AREL, HE
BOEER 1 mIEO~V N N 27 NI T D00
BOMEEE A X 2= EKIZE W EHEL, VR R
T 7 N OmE T L7 fE% % O SO L L
7o, AT oW, Ipkitk (DU, IR EEY) %
B D720, EANOIIIEL & i S Ik A, LITFO
ANTHFEINE DT B (FAR K558 2HWT
HeE L7z,

N=533 e00826W (=95, 12=0.826, P<0.001)
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T NIV, WIZIMLER (@) Th 5.

2008 4F & 2009 0 12 A, Au#/\GHE (Fig. 1)
VA Lo Z N OIS 2 122 200 835
J O 3h8 fEfmAH L, MRS 0.1 g B CHE L. %
ot FOXERNTFT v FTAOIMEEHEE L,
Lk hT s NOmEETHRLUTINEE (f/m?2) %
HeE Uiz, Z2°C, ALfoIEE BRI S4BT 5
BEEINOFNICE LNEELT, Moty MEan
55m I & ITE 2 x5 m OFIPHN OIBIERICIRBLYS 72
DI F CI-fl%, KRNI E L.

PIBRE I & (A CRIPAPIC 1T 5 b o3~ 2 BABRO L

(LLF, e X EHE L) 13, 0,0.05H),020-
5%), 1 (6-25%), 2 (26-50%), 3 (51-75%), 4 (76—
100%) D 7 Bk (Penfound and Howard 1940)
TRl L, BEV &9 2RO FEHEEESD 5m
T OB L U AR K OSER O IBEE
FEIT 100 m2 CHEI Y RDI=AS, GOV TIFELS b
F2 57 5 OFERE 4050 m O IAY B D THIE T
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BERBH U, MRS 3EAD R T ks M
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DNT, AT ONABBIRE (1) & HWTHERS
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FAAHIFE R OAGRIE, i (Fig. 1) OKES m &
ICERE L7=/KiR e 7 — (HOBO Water Temp Pro v2,
Onset Computer Corp.) T, 2008 4FF5 J2OF 2009 D
11 A 1A 12 A 31 HOHMO 1 KRR CKIRE
LBk L, 24 R OEE AR OF —F & LTHWE.
B H OARIAIROFRSL, 7=V F O ¢ FRETHE L

7=, BEKYET0.05 & L.

JafE & ALHIZ R S 2008 £ & 2009 A 11-12 A
B2 AR OHERE A, OB RS & O T
Fig. 2 1R L7z, #RfAHITE, ST 2008 4F 11 A 26
H& 2009 4F 11 A 30 H, AL#TIX20084F 11 H 25 H
& 20094F 11 A 24 A Th - 7. KRR OMERT,
2008 4F 11 H 25 H-12 A 29 A28 2,014 2, 2009 4
11 H 24 H-12 A 29 H731,433 Fo Th Y, 2008 41
R OWIER (1,800 F) & EEY, 2009 GHEI#ER:

(1,560 ) & FlEl>7=2. 2 EAC A BB
&~ L7z AL, 20084F1X 12 H 1 H, 8 R, 15 H
Bt Tl o7=DIZKTL, 2009 #1112 B 3 Hifitk L 8 H
Hit%, 14 HAEE & - Tz, 2008 4£& 2009 4EI23
% 2 R OSEROINE -4 H I, ASHEN i 12
H10H&12H 121, dLifinn12 H4HE 12 H 10 H
ThY, 2EmRE D 2008 A 2009 F£ LY 2-6 HFAv-o
To. 2 MRS L i L OBIRTIY, JEfEIT 2008
12 A 21 HICHERECE L7228 (11 A 26 BEREDIM
JEE 500 k), 2009 FEICIEIEENECE Lo 72, b
T, 2008 42 12 A 2 A (11 H 25 ALAEOffER 321

Daily catch (metric ton) of adult Arctoscopus japonicus and the maximum instantaneous wind speed

in 2008 (left) and 2009 (right). Open and closed triangles represent the first day and the weighted mean day

of catch of adult A. japonicusin both areas, respectively.
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Fig. 3. Mean density of egg mass of Arctoscopus
Japonicus in three locations. Data from 1995 to
2008 were quoted from Sugishita (2009).
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8.3m/ ML FITE F L7=A & 22Tz, —J5 2009 4
I, AR TIE 1L H 27 BRI EUE SRS 18.1 m/ 2,
A Crx 11 H 23 BICHEAEFE 134 m/ fPafegk L7-1-3
H% T, SRBRREDEA 7.1 m/ UL RIS F L= R & 72
STV, BERRE - CTURE, WThoFE s L
H ARG & ORI —EOBEAIERD ST,
T (2009) 23R L72 1995 4705 2008 4ED K N
& OIS O PR E & & $12, 2009-2010 4
BT 5 3 EROVEYIEEOHER 2 Fig. 3 1ITR LT,
ERETIE, 1995 £ 5 2002 4E % T 1.5-21.1 {H/m2 &
S THERS L, 2003 4RICITE L < @V 231.8 f#/m?2
L7z, Z0O#%IE, 2008 4% T 6.4-86.9 f#/m?
THERE L, 2009 2, 2010 FF 2 E 2 L EH 0.9 {8/ m?
BT 2.3 H/m2 LIEWEZR L. JLE T,
1995 4E v 5 2008 4F £ T 0.02-19.7 {H/m?2 THM
L 724, 2009 4F121E 189.9 fil/m2icF L < #m L,
2010 AE 12V 137.1 f/m2 2k L7z, PR
TlE, 1995 40 0.5 fi/m2 5 5 2004 40 69.8 {
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Fig. 4. Bottom depth, density of egg mass of
Arctoscopus japonicus and coverage of fucoid
species in three areas in 2009 and 2010. (s):
bottom covered with sand. Coverage was shown
by following grades as 0: 0%; 0.05: <1%; 0.2: 1—
5%; 1 6-25%; 2! 26-50%; 3: 51-75%; 4: 76—
100% (Penfound and Howard 1940).
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37.5-162.3 {H/m2 THERE L 72743, 2010 121X 34.2
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2009 4F, 2010 FUZIST B K RO LG T &
S HHBEE S Fig 4 1R L2, 3 EROWTRITE
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RO NIRRT (U 2 )V F O e HE, S,
P=0.34; dtili, P=0.17; ¥R, P=0.062). ﬂziﬁﬁﬂ
HEEL e\~ X AME ORI, WELLEH
ERIEOMENES b7 (Fig. 5, 2009 4F :
r~=0.70, P<0.001, 2010 4 : r=0.93, P<0.001).
EEE OIS, 2009 4F, 2010 FE BT T S b
SN FT 5-39.9 m (K 2.0-2.3 m) O T
HHi, B 0.2-6.0 fH/m2 DRWEE R L 7.
b= X HBEIL A XT 2 Coccophora
langsdorfii % ERIZ 7 > AV E Y Sargassum
confusum S FAET A4 5-39.9 m £ TOHPH
TRH B, #EIX0.1-0.6 DIKWEZ R LT,

F o, JEEITR S DS 40-50 m TliEME Eimn
HERE L Tz, ALl i, 2009 4, 2010454 i
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Fig. 6. Weight distribution of drifted egg mass

of Arctoscopus japonicus on Hattozaki Beach,
Kitaura in 2008 (upper) and 2009 (lower).

1-3 LEmWiEE R L. FRTEH, 2009 4, 2010
ELBICTTRTOXETINWARD S, A0
5H 0-24.9 m ® 35-543 {fH/m?2 (2%} LT 25-50 m T
% 1.2-6.4 ffil/m? SARVMEE R L7z, b3~ & HiGi
FYanxr, JVAVEYZ, AXTIORAET AL
RO B, HEIL0-24.9 m @ 0.2-1.5 12X LT
25-50 m Ti¥ 0-0.125 L&k~ 72. W4EL L, ©
N X HEENERD SR - 72 X E o I

F\ZY J ~ ¥ Chondrus ocellatus’i £ @/J\@{ﬁﬁé
WEATT b Tz,

2008 4F & 2009 4% 12 A ALl A\ SR i35 L7z
NENZIIHOBEBRMAKITIE LS B> T E
(Fig. 6, <> KA v b=0 UKE, U=20,378,
_nzzoo, 385, P<0.001). 2008 4£i% 18.0-189 g I
— RZROHER DML E R LD L,
2oo9f|; $14.0-14.9 g & 24.0-24.9 g\ZE— K&

O THERIOFRL 2R L, 2008 4 L0 KA IS
DEIENRE P2, WEE NI ERIZBT D
B 1 (e h—F ¥ K) 1%, 2009 2% 7.24x104—
1.86x105-3.07x105 fl /m2, 2010 4 7% 4.78x10%—
1.68x105-3.82x10% ffi/m2 TH v, WEDOBICHE
EEAROLN o (T2 LFD ¢ BT,
P=0.67).

11-12 A OARIARE, 2008 4£i2iE 11 A Efo
17.3°C 725 12 H FH® 12.0°C ~, 2009 m:ci
16.7°C 75 11.2°C ~ZFNFIVET L7 (Fig. 7).
HoOKIE, FAEMEORIZETRED T, Elﬂfjvi
2008 4 (16.8°C) 7% 2009 4F (15.7°C) LV HAEIC
<, afE L AU oENE A 2SR S s FRIOKRR
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Fig, 7. Daily changes in water temperature at
the 5 m depth layer in Tsubaki Port from
November to December in 2008 and 2009.

2008 4= (14.5°C) & 2009 4 (14.4°C) & oA
BARTRO NPT (T2VTFO ¢ RE ; B
P=0.053, Hfi% P=0.020, FHIZ P=0.76). 12 A
[T, FANIC 2008 4F (13.8 °C) 73 2009 4 (11.8 °C)

LV ERBICE - TIE0E, ZIRObnehoT (U
=)VFO tFE ; BA) P=0.11, 8] P<0.001, F
) P=0.12).

JEfER L UM TR A il L OvEEREIZ LA BB
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TE S NIRRT S ECOMIRICBI 8RR AR
OD?HEA%%&'H%*Té LEZSND. 2008 4L 2009 DL
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ﬁﬂ»ﬁ?ﬁ&#&ﬁwﬂﬁkﬁé%@kézgﬂ,E
IMGOKIBSMT 14 °C RBRE F TRERDOZ 4 I
TRBR R ET HEEN R &7 D RN T
.
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DB ifali g L o A L oBE» S, RERNS
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WEREEH L TWDaRESERSL 0D (FHR
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IEHIC K 5 TRELL R DG H Y (KHR 2011),
INENZIZBWT Y, =3 Clupea pallasii D X 5 1ZPE
YIS AR & » TR D (IR 1997) wIREMEDS
bDH. TNHDOZ NG, PHEHPNIETE LA -7 2008
L 2009 FRIZRVVT, 2008 4EICix & b RIIC S < DBl
FOORIE LR, REGIECRAORERIR DA
FROT, NZAZOEFKECFIE RS B 53 5 14k
SEFLTNDHHDEBEZLND.

MHEIRED 3 BRI D/ Z N Z O IR &
1, FICEAEERRENEOO, Bteia 2001 4ELL
B, HRHC 2003 ELERICEVMEZ R THEAHIT S XD
(Z7po 7z, IEEALED SRR OWBRIZ s U A I AR OY
EHITONG ANZRHERD SR O NI G RS

<7J<Fﬂr“ 2010) 1%, 1995 LRI IMEAR AR L,

2200145735 2003 4RI AT COBINAE LN Z Eh b,
Hi[ﬂ%{’c}fﬂlﬂ%@ L-gfao b Z oMficsmL - &
Ezohb.

MRS EOHR T, LR < bR K
1< (T2 2l 1988), AR DickD
PERIEE & 70> TN A, FRC )/ CHEER T b A Z B8
DME ST 2R E R A< (I 1987), SRSV T
LIRS EE N i (Fig. 3). —J7, ~NAAZ TR
PEDRILEL & 72 AU DI U 7= IR s dE £ ﬂ%if
LD TEEIN pAaLNTEY (Fig. 8; FkHIR 1936 ;
REF 2011, JUHESH 1 km B 7 AL EA % 2
LT AMATIE, 2008 4E 12 AITiE 20 B, 2009 4E
12 HIZiZED6.2(500 124 b BEAE LI LHEEENT
WA (A« KA 2012). ~EAE L AEE

i, =T



FEAE R 1, 1-8 (2015)

Fig. 8.
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