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Measurements of Flow Field in Rearing Tank of Marine
Fish Larvae : A Case Study of the Seven Band Grouper
Epinephelus septemfasciatus

Shigeaki Suiorant™!, Atsushi Akazawa™??, Yoshitaka SAKAKURA ™4,
Hisashi CHupa™®, Toshihisa ARakawa*5, Atsushi Haciwara*?

Abstract

Marine fish larvae are fragile against physical stress. However, few studies have been conducted to evaluate
the flow field in rearing tanks. The flow field is generated by aerators, which are commonly used to provide
oxygen as well as aid in the even distribution of live food. The procedure of fluid dynamics was used to analyze
the flow field in rearing tank (1m® polyethylene tank) of seven band grouper larvae, Among fish species, grouper
larvae are highly sensitive to physical stress; mass mortality caused by flotation has been commonly reported.
When aerating rate exceeded 500mi/min, strong vertical circulating flow was observed, and production of air
bubbles at faster rate will have increased the chance of direct physical damage to larvae. The fast water flow can
also have caused a decrease in encounter rate between larvae and prey organisms. When aerating rate was below
200m!/min, there was no water movement in the central body of the vertical circulation flow. This area probably
did not receive direct supply of oxygen from the aerator, which may have affected physiological status of larvae
distributed in the area. The estimation based on fluid dynamics analysis was consistent with experimental data of
larval growth, feeding incidence, and mortality obtained from larval rearing trials. Aerating rate at 200ml/min
gave highest survival and growth of grouper larvae.
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Fig.1 Larval rearing tank and air stone for
Epinephelus septemfasciatus larvae.
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al of Epinephelus septemfasciatus larvae.

B 1000mi/min; A 200m!/min;
@ 50ml/min; € no aeration,

10000

8000

6000

4000 -

2000

Cumulative number of dead
farvae on water surface

0 3 [ 9
Days after hatching
Fig.5 Effect of aeration rate on floating death
of Epinephelus septemfasciatus larvae.
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Fig.6 Relation between flow velocity distribu-
tion on center of larval rearing tank
and aeration rate.
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Fig.7 Relation between mean flow velocity on
center of larval rearing tank and aera-
tion rate.

FBIBAC AL, BEE & TPIEC—E DR H
BT Embhots (Fig 7)

5 FhkEH M &R (50, 200, 500, 900, 7800mi/min) TK
HUSATEII N 0 3 RICHNDEH I % 7T - 7255 B % Fig. 8
~12 TR LT, 22T, BROEMA KR SLHE, K
WERROFIBRIT -2 b= Thb, SHlIES 2
WK A OMEREx 2780, RETHENZ brte
FL L1,

BFGR &R 7800ml/min 12, FEOFHHATOREK
LR D LIRS VS, KR OERICHS O & &%
HPHIETX % (Fig. 8 LX), o x, zWlH0u
wEESA T, KR ISR OK 2 T 0 JAH R 6
SUBITBH LR EAWRAH Y, KT T wla s
WEE, uRAPREIWML, ZOumSITLY, K
TR AT K P B8 & ASEH EHISFL T i, K
Wi oMy = 3 oERh %88 L 7 BEBMCH, ki
rr LR K AR B RF I RO IRR L TS » T,
KT b Rl U 7o GV KPR TR I B L, 08
THRTHRL, KAGERO o2 FEHN T,
KA DML 1 3 L 7o UK ¢ CRA TV A LS
CRA DM, Fig.8 icRbNbd Lo, KEiFomnit
SRR O IR & 2 C, BETC I » TTFHE L Tuvre,
I B IS RS T 4T 388 U 70 AU I T OV K ST i b ko e
W s » THAL, FHUMTE S CRIRETE Y OB
B AR L 12, ZOMERT OB ORI 2 KIED S L%
1B3OBIIHY, EZTORNDBIBMANTH -1,
Dy, 2OV, wHlESMGTIE, O v RS
WA HE RS R 5 &I (Fig. 8 TRD,
3 2 BA Y OF BB EOKEERRAMNTSH B Z
EERLTY B, BWEFI00m/min i, —iRIc< X140

M=7800miimin  — 10cm/s | |
0_ fd el I_
W»W‘
L ] - - ‘,¥\ J
t &« ’ - “‘l
i Nt |
20 \\ﬁ\i + » “‘
T | AR RN o, ,i"
2 Nvvy oy /’,//
N——4O‘ N U t - ‘,//!
AN //// T
i TN NN N - //'/5
\\‘w\\\ Noe //f/ 1
—GO~\¥\\\\ -— -— PAVERT: )
TS T o= o133
L. i L 1 i L 1 L P
0 20 40 60
X (cm)
s . . . . y . . -
=7800ml/min {a"*10CWVSI
v
or 24 4 1 1i4j
L + o - v "{ o
+ N [y LI
‘ /
i T ]
~20 t ot + v ‘il
= | toy + ' '\I |
£ fr . “k
N40 ta ! « 'y
g !t y . “1 ’
A LA ;;l ]
+ ! 1 . **E
60} o FETT
« » v ¥ - ed b"’
1 1. L 1 I ' 1 i .
20 40 80
X {cm)

Fig.8 Flow velocity distribution in larval
rearing tank. (M =7800m!/min)
AHICHV 2SR L VRO SN LBEETH S
(Fig.9), HEBM T, KEEHOHNL OIS HE
L, BerIiid, KEREENTHENIE 7800ml/min X
DEFELIBEAERUTH -T2,

2 F ARk T AOFRIAT Tl —ikiy Al Koy 500
mi/min X OEE (Fig. 10), =~ 2 OFFE T2 200ml/min
HARTHEBRROET L L~NCTEORAR i,
P, B L~NCTEA OB TR X 1 B KR < SEHo
KEFHEOTEAIE, 7800ml/min, 900mi/min [X & FHEIC
WA -7z (Fig. 10 L), F /oKWY 2 D u ik
AOBERELDSKE , MLIZTFHEL LD ETRNOMY
RAMITIE L 7oy KINAIBERR O TR S BT, kA
EERAFEE D ARG RO B S FKBTAVULE TR A o 7,
K AROSHETERTEO PO Fig. 8 B L UF9 i<
g4 5 &, BT, REBISKASBATHYS
EHEZBND, FHATOWEREOBI OLLKN 1D



210 K B T %
(r T T T v T y T ™3
M=900mi/min 1Ocm/3J
oF ;’/ 3 = ?.. ?3‘\,&: -
L 7 » & ~ v - A \x E
y A3 ] - ~ -y "
20+ ' * : N T E
AZO \ A 3 ‘ . P jf
& X % . x - ]
& 7 T U T, ‘5 {/5
N vox * X - vy // 1
-40r t o x -~ - A
i Vo - - - - ok e |
e W % % - P - -
- e e N - x ot W
R < 1%
0 L 1 L ) I 1 L fer]
0 20 40 60
X (cm)
(r T T T ¥ g T T T
M=900mi/min"{  —— 10cm/s
oL U2, Ly |
AR £y
b « 4 3 s v « ¥ J
f 4 4 v 4 [ ,t
-20} b ‘ s Ty 4
boa ] . P
g [T S ) v x Ll i
L i t ot f ‘ - {1
N 0 D A A ) ! . . l
40 [ N v . } }:‘ J
. e ‘ M NN i
L + A R
~60F <4‘ L : L ]
gz bl SO,
[ 1 ! : 2 i I i L]
0 20 40 60
X (cm)

Fig.9 Flow velocity distribution in larval

rearing tank. (M =000m{/min)
BERLBORBP L RANOA —F —% 1 &7 H &,
KT D KFERNAL0, Kk R LA A1000
F—F -l HRET I BH D, b LOHETRETH
Ffuc & - T, BREOHROLRSPEELBEETH D &
FHE, TOLSITEOF — £ —RIRTEGHCH, AR
BUCH A BTNO AT BHEYKRE AL 0HHE LR
LHDEHIBND,

ABGETC, <X OPWIRAERE CREMDERE S L
7= 200ml/min D, HRBIIC LD L, =7 =X b—
Yinb DGR D B L, KRB DR 1 42k
B 578, Kilidhgeo AT L URTEEHOK
SEFALEHEE T H - 1o (Fig, 11), KAUGIEEICIR - 72 T
WOMER 2 LOFHE LUK E IBR—FREN T,
CRNEFZZTORNAMANTH D, LhdERTED
HERET 2 & BHABSHELE BF 0 v RN O FHI2EL <, &
BIZLDHDEBLLND, Licdd-TC, ERMHBE

Vol. 39 No.3
\Tﬁ M=500m!/min—-'10cm/sl
o- S o - N
\K e 5o =h\
» ¢ 7 v » > w 1
> v ¢ . v - . :‘ R
» vy ¢ « - 4 4/‘
_20_ TR T Y « v »a v, A
T SR T . N - » -
—— ‘/
E ¥ l" T
~ LI S A ¥ > IS Yoy e
_40_ X x> > - - P i
[\ > » % - - ” " “
1 LA SR - - PR i
\v Py s > - PR
—60t \. R - . RN i
y * 4 - - - » » %4
I S SR I S
0 t ) i L L 2 L L]
0 20 40 60
x {cm)
M=500ml/min ?L*'”“"1OCHVS
ok e v J_.
YRR R
fv ‘¢« 4 v i L B
" v 4 4 . « L) - [ .
(0 v 4 v 4 1 . [
-20+ o ¢ M VN
— 4 4 < 4 < Pl . > [
g L R} a N vy ]
\N/ L Y « > vy
. A4 « 4 v « N v |
40 4 FY a 4 " > \ [}
v ¢ vy < - % 4« oy w7
"'60" - e < - L A
vy v o+ 3 - v L]
F S TA 4 2
n { I L . 3 i : P
0 20 40 60
X (cm)

Fig. 10 Flow velocity distribution in larval
rear_ing tank. (M=500m!/min)
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rearing tank. (M =200ml/min)
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Fig. 12 Flow velocity distribution in larval
_ rearing tank. (M =50ml/min)
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