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Orientation of Isada Krill (Euphausia pacifica) in Relation to
Acoustical Observation

Kazushi MrvasHITA,* Ichiro Aokir* and Tadashi INAGAKT®

Abstract

In this paper, we examined tilting behavior of isada krill (Euphausia pacifica) in an aquarium and

obtained the resuits as follow.

(1) Three swimming patterns were observed ; keeping balance in an fixed angle, lowering and raising
its head slowly and repeatedly, and sharp fluctuations of pitch angle.

(2) When the number of individuals in an aquarium increased, the contact between individuals in-
creased and fluctuations of pitch angle became sharp.

(3) Krill's mean pitch angles were 30.4° (total) and 36.9° (hovering).

(4) There was anegative relationship between pitch angle and swimming speed ; y=—5.8x+31.5 r=—
042, p<0.01), where, x is swimming speed (cm/ sec) and y is pitch angle in degree.

(5) Difference of mean pitch angle between isada krill and Antarctic krill was suggested to be due to
the difference in body form between the two species.

(6) The reduced TS averaged for the pitch angle which were derived from the straight cylinder model
(STANTON, 1988) when L/ 2 =1 were —52.1dB (total) and —57.3dB (hovering).
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Fig. 1. Total length (TL) distridution of Fuphausia
paciffica collected off Kamaishi (a) and Ofunato
(b) by the trawl net.

BELIcA+7T 105, MR EMES 1008 &
ML THRERNEL, hEELTaE (TL) %
MY, Aok, SEORRE TOESE L, K
MEMTENtcA+7 I3, FHEEEHNISImm, £
ATEhicA+7 I OPEEERIZFIEIMm T, KE
HER NP -0 T (Fig. 1), ERICITAELREET
EJEER O ol

AEH &

WKEBENET BB, EF4H 4 T 2K
IEHCERE Lo KB T 2 U Lkl (60X 30 X
35cm) T, EFAEGER, HELLAFT I EAN,
I ESRE L TZoBRBRIAG S i, 51,
HBTE BT A SO L S ICHEE BN =1
W, KA e 5 HEMT (307 v b)) ERE L k.
F /o, EETEH KO ZRIESHE 35S UtE A
EL A, MERI0.29~0.77 X 10" (quanta/sec/
cm®) OB TH - 1o

WERESOREE, KGRI O TR
(10x15cm) WA -4+ 7 IBFORHLOEZET
DF, 1ECA+7 I OflEORE & A 5mAR -
Too JWEBKIEEE O3 LS WK (Bem/seckl b)) kB
LTid, 06 EIciilEZERL oo £/, MBS
HiEORES LHEEEBEICHRAWMAE I EMTES L
DR DATEHRIE—Lsmm O FREHEEE S AN

- Too MREITIR SRS, M ORTAFT I OMBENET -

TRABHEFEOAEZMA VI, KEICANEAFT IO
fEfAsiE, 20, 30, 50, TOME{AD 4O TRERL /=,
SEERIER 3000 & 1 AT B - 72,

By FAOERE L URIEBHE

Fig.2 Dk HCABHICA -t +7 I DR O
ZEHEEORESE (0, 0 &L, E—iAofkifoEEs
(a, b) LLTHREZLEFEHREZH VY Ta, bEHAIEL,
WAPSE» FHOEEHL 1,

tan@ =b/ | a | D)

CITORAEAREKTEE Y FETHY, BN
FHEDEEIE, THZOEZCADESEE 5,
Kbtz 0 R FEBIC £ &, & iclEDoES
Oma ZHH Ul iT, 1B RD 127~ 5 % —
DICE EDREIY Qg 3R 2 3T, HESH
REVERR LT OS2 MET L 72,

3. R ‘
HEHEVWHEET o flikor y 5/
DOEZRIE(LE 7oy b Lz (Fig. 3), % DEEE,

— 236 —



HEMEICBY B Y/ F o4 F T I OWIREEIC BT 2T

tanB=b/ | a |

Fig. 2. Calculation method of pitch angle (8).
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Fig. 3. Time pattern examples of pitch angle and
swimming speed. Numbers of individuals in the
tank (NV2) are 70 (1), 50 (2) and 70 (3). A : Keeping
balance at an fixed angle, B: A krill lowers its
head and raises it again, C: Sharp fluctuations of
pitch angle.
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Fig. 4 Pitch angle distributions of krill at different

numbers of individuals in the tank. Nt : Number of

individuals in the tank, Na : Number of measure-

ments.
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Table. 1 Summary for pitch angle of isada krill in a tank.

Fig. 5 Pitch angle distribution of krill when hovering,

Number of individuals Number of measured Number of Mean pitch Standard deviation
in a tank(Nt) individuals(Wm) measurements(Na) angle (°) SD(C)
20 12 140 33.0 18.3
30 6 24 238 12.4
50 24 357 334 17.0
70 20 158 22.6 25.1
Total 170 62 679 304 19.9
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Fig. 6. Relation between pitch angle and swimming
speed.
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Fig. 7. Calculation method of pitch angle in the state
of hovering based on Kils' (1981) model. G : Center
of mass, M: Center of force, L:Point where the
line from the point M intersects at right angles to
the body axis, 8 : Pitch angle.
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Fig. 8. Back scattering pattern of straight cylinder
model (STANTON, 1988) when L/ A =1. Positive
‘pitch angle means head up, negative head down
and 0°horizontal. TS:Normalized target strength.
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