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Some informations as observed from the records of the

fish finder in the experimental tuna longline operation

Jiro MoRrITA and Hajime YAMANAKA

(Far Seas Fisheries Research Laboratory)

As the records obtained by the supersonic fish finder demonstrate the vertical distribu-
tion of scatterers in the sea water, the analysis of the records will be useful for clarifying
some ecological aspects of fishes in the water. The authors analysed the records of the fish
finder obtained from research cruise by the SHUNYO MARU in the western Pacific Ocean
from October through December 1967 (Fig.1), in which the experimental tuna longline opera-
tion is included. The present paper particularly discusses on some ecological aspects of tuna
behavior as well as operational mechanisms of tuna longline gear. The results are summa-
rized as follows:

1. It is suggested that there is a diurnal change of the swimming depth of tunas (Fig. 3).

2. When the ship is stopping, the moving speed of scatteres can be calculated in conjunc-
tion with winding speed of recording paper, if the scatterers move upward or downward with-
in the range of sonic beam of the fish finder (Plate I-b,e). Taking this idea into account,
the swimming speed of tunas is calculated as shown in Table 3. The maximum and average
speed of vertical movement are estimated to be 2.5 Kts and 1 Kts, respectively.

3. The depth of tuna longline gear was measured by 200 KHz of the fish finder, and the
deepest part of the mainline was located at the depth between 70 and 110 m (Fig.5, Plate
TI-a).

4. Results of the series of specially designed experiments on the tuna longline operation
(Table 2) are shown in Fig.4. It is infered from the relation between the diurnal change of
the swimming depth of tunas and the depth of tuna longline gear that the hooked rate of yel-
lowfin, shown in Fig. 4, is affected by the length of time in which the swimming depth of tu-
nas coincides with the depth of tuna longline gear.

5. The linear increase in number of fishes approaching around longline gear with the
time (Fig.6) is observed by continuous observations done only once for twelve hours in “Na-

wamawari” operation.
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Table 1. Range, volume and time of research of the fish finder used by
the SHUNYO MARU.

Case of ordinary Case of special

Time Range Volume research research
L 04:00 0~200m Lo 04 2 00—+ x
Sun rise
06 :00 0~400m Lo |
07 : 00 07 : 00-*
-—09 : 00
11 : 00 111004
Noon 12 : 00
13:00 0~600m H, 131 00-%
15:00 15 : OOfr
0~400m Lo
Sun set -—17 100
18:00 0~200m L 181 00-%
-—19:00
0~200m Lo
(White line)

—24:00 -

HRTH B EBRTND, 2NT, HERKEIUOEEERGHRETE, 28KHz 2FXE LTHW, 7z, IE
BOEEMETIE, WO, 4 (1962), %M (1962) OFEIcH LT, Eakkosivy 200 KHz 23EH S,
155, HHEREELZEODSL HEocwic, </ a0 RIS R RGBS 5, Lic-T, T
DEAITE, Plate I-c lcRT L1, White line—iBE O K4t L ~ic L 0 ERgks ALk 5 & 5 72E]
BRI EINTOE—BLY, 7739 VEOBESI L T~/ oD EEA KT L,

Table 2. The detail of the experimental longline fishing by area.

3 Time of operation
Op. No. | Date Area* "I(;}};per(i)f — Number of basket used
PeLImED Setting Hauling
1 11-10 A 1 Before sun set Night 50
2 11-11 A 2 After sun rise Daytime 80
3 11-11 A 1 Before sun set Night 50 (with extra float)
4 11-12 A 3 Before sun rise | Daytime 80
5 11-14 B 1 After sun set Night 50
6 11-15 B 2 After sun rise Daytime 80
7 11-15 B 1 Before sun set Night 50 (with extra float)
8 11-16 B 3 Before sun rise | Daytime 80
9 11-28 C 1 Before sun set Night 50
10 11-29 G 2 After sun rise Daytime 80
11 11-29 C 1 Before sun set Night 50 (with extra float)
12 11-30 | C 3 Before sun rise | Daytime 80
13 12- 2 D 3 Before sun rise | Daytime 80
14 12- 3 D 3 Before sun rise | Daytime 80
15 12- 4 l D 4 Before sun rise | Night 84

% ---Refer to Fig. 1.
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Fig. 2. Structure of unit gear (basket) of
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Fig. 3. Swimming layer of tunas and tunalike fishes by time based on the records of fish

finder for the experimental areas A,B,C,D combined.



/o EMBERICE T 2AREBEENBORE, LB O 2 ~ 3 DHIA 41

SNERNC S ED0T, B = 7 ofEoskEkfEs i, s (1966) 2 110~120m & L, #, 4+ (1967
13 150~200 m PIETH 3 LT T, ARIOHHEEDRICKERTA SN,

—77, PiRF (1961) {3 New Zealand JbHERICE VT, < 7 ol0lkED HEEMN D s5hic &k
NTWNB, F1o, %M (1963) 3, vy YEBEEERICENT, =2 o, BHEL, ®REBL ETFERER
THEOH B0, KD 200m HEICTTHHT 2FBABDON/ICEBNTNE, YEOT LS, 4RO
HRICBOTIE, ERLAZESIChT LA TIREOD, —IF, HEZLOEAREDONEEELLD,
2. ITREOEKEE

ARHEMBIEER L7 XD 1B O BEARARTET 2 &5 TE 5, LT, EMRICEER S EEHE
MBOBEWH E—LNTETFICBETNIE, CEROMREXDEEEZFA L TZ ORI ARDORELHEETE 5,
ZDJEIC KD, Plate I-b, e, IT/RTHDELEEREH O THEEREE AR, #HRAFEIEHICRLEZ, B8,

Table 3. Estimated swimming speed of tunas based on the records obtained
by the fish finder.

Species Estimated swimming speed (Kts)

Date Time Position
of fish Single observation Continuous observation

Nov.28th | Around | 03° 50° N |Tuna
17h00m |150° 16"~ E | species

0.8% 0.8* 1.3* 0.8*

Nov.29th | Around | 04° 10” N |Yellowfin
17h00m |150° 06" E tuna

0. 9* 2.5 0.7*% 1,2% 1.1% 1.2%* 1.1* 0.9**

#.--Upward swimming speed #*---Downward swimming speed
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Fig. 4. Results of experiment for tuna longline operation.
Type of experiment is shown in Table 2.
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Diagrammatic representation for the records of tunas, mainline and branchline of longline gear observed by
the fish finder in the special longline experiment, type-4 experiment in Table 2. In the special experiment,
research by the fish finder was carried out in the following division of time; before setting, during sctring,
during three times “ Nawamawari” and during hauling.

The “Nawamawari” means to trace the set gear back and forth to find the sinking of float. During the
“Nawamawari”, depth of longline were measured by 200 KHz on the onward search, and depth and number

of tunas were measured by 28 KHz on the backward search.
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Fig. 6. Density of tunas and tunalike fishes by time approaching longline gear.
Density was calculated by the following formula:
N

D= Leh?etan v
N...Number of records of tunas and tunalike fishes
h...Depth of range of the fish finder (in this case, h=200m)
f...Half power angle of the fish finder
L...Length required to research, and L=V T, where V; is ship speed in

m/sec, and T is time required to research in second

Division of research time are abbreviated as follows:
B.. S, ssvesnms Before setting longline gear
S. e During setting
1st “N”...During 1st “Nawamawari”
2nd “N”...During 2nd “Nawamawari”
3rd “N”...During 3rd “ Nawamawari”
H.o.oooo. During hauling

%, v/ nEBRERE GB2X3R) KLB3ERZFIC OO THRIT LIcER, <~/ o4 >N TETD

HEAEOTHET S,
1. =/ oEo#HEkEDHEAZERZATLUSHETREND, —IREO@EABEDONEEELLY B
RIE DN

2. (ST EELA BB O TR E— AN T L Fic BB hd, RERORE D REEAFIH LT,
ZOHEAOEELMERTE S (Plate I-b, e)o TNtk b &, =/ oHOENEEDEKIL 2.5 Kts, ¥
SEEFE, FR, THEE b, 9 1Kts THd B3RS,

3. 200KHz ic & -T, EMBOEEZNE LI, TOMKE, EAAOBIEO FEBSZ, 70~110m Of



</ oIERERICE Y 2R EHENB OB OB o NI 2 ~ 3 DR 45

Hicd 2z (B5K, Plate T-a ),

4, PERERTZ < /o@BBRERE (BE2R) KII3ERERR, F4RKRTLOITH S, Rl
- oOERED HAZLE, EEBOEE S OEFRPOHT E, B4R F L O@ERILIZ, WED
—HK T IREOE, BERBRLTNS 5 LW,

5. 1BIOERTIRS S, BIEE (—APERERLCEE, ¥, B, 0L bWws “H
Wy” FEETD) OFRicks s, EROMATROKDS, K ECERMICERLTHE T ED5pH
bird (&E5, 6 NER).

# #

COMEEE EDBICUD, AEHENRIC L BEED, WHRTEREREICH AT 7 FRIER,
—IBE® KO BANICRST B

¥7o, BERCET BHA OXBROBAD, WIS TE o REAFKEEFHE, SR S RS
Bo EBic, Mk ORREE I EEAD, ERBCTERERS X OGS, FRERBOAMI HELER
b

54 ik

HilfagE - Ron#— 1970 MEHRAMIC X 2 h & 7 F 4 7 VEOA B OMEA L AhMBOHEE. p.93-
118, #iBZE =7 s Ui s L ORBEEmIAA®RSE. VKU, 146 pp.

CUSHING, D.H. 1968: The abundance of hake off South Africa. Fish. Invest. London., II,
XXV.(0), 20 pp.

TRHEERE 1958 | MBHEMBORER X D Hic A v VB O ARSI DT, BEKRTER, (9), 76-83.

OB KA « SPEPIER « VA 32 1962 REHEMBIC X 2 <~ 7/ o EHETEIROHIE. A AKESSBRISTAE
BERE R TR, 6 pp.

NR B OB 1971 0 B AR RENERIC B ) A = /e, h VR FOBHAEOMEEN. B
7k&xgk, 37 (2), 83-89.

BAEH - MEEE 1955 @ AR BT BIXEIEE S RO ME. mMUHEER, (6), 113-139.

ZUAREIR « BORBAR 1968 | RpRIIBITIEIC K 5 = /" R BERED HEEic DT, dbAUKEERRR , 19 (2),
109-122.

PR 5K 1961 @ New Zealand JLBRICE ) 2 = 7 0 HABEMBOER. NHIE®H, (15), 79-89.

NISHIMURA, M. and K. SHIBATA 1966: Echo-survey of tuna fishing ground. La mer, 4(3),
1-14.

REINTJES, J.W. and J. E. KING 1953: Food of yellowfin tuna in the central Pacific. Fish.
Bull, U.S. Fish and Wildlife Serv., 54(81), 91-110.

SArto, S. 1973: Studies on fishing of albacore, Thunnas alalunga (BONNATERRE) by experi-
mental deep-sea tuna long-line. Mem. Fac. Fish. Hokkaido Univ., 21(2), 107-184.

SeHEE 1962 ¢ AEHEEABIC RONICEEEITOES -1, fHEMo /KPR >0 To =, ZDHEA,
Rk, (13), 9-18.

LeMTER] 1963 | MBSO — 1. SRR EEY Cic = /o2 SO EKEDEREIC D
T. BARKWER, (14, 15-17.

SR 1964 L AR B DN REORIT— V. FiET D L UCHRBI 20 TA). BAKFR A7
25-43.

SeHER 1965 @ AREFERABICEI D NI B D EIT—VI. EVRAA OG220 T, BEAKDER, (9,
37-46.

&R BOFTAR < BEAMA - INTZ 1967 @ B ALIC B 1 3 = /o Ao aERE. AEHESBICE 3



46 HRE el —

EBFEMEHHRSWE (3), AKERE, 3-11.

WIS - PENIEER - B ERET 1970 | R4 BT AR PR A — R P, PHERASERE. KEE
JrA DTS, 103 pp.

FEA 1958 @ PHES KA EARERIC B T 2 F 2 & AN FOEIAKO I 20T, AR, (D),
72-81.

i — 1965 : BRREALIC L 2 AUERAT R AR, ABHENBIC X 2 </ o BRAEMERSZSER, Ak
HRE, (MS).

thirp — « BREEEHE - AR AL 1966 @ FEHEABRIC X 2 THRS K EO A O MEE. BI/KBHR, (24), 115-
127,

BEHRERE 1953 @ A, SO 4 7 DT, BUKUHR, (2), 251 pp.

YUEN, H.S.H. 1970: Behavior of skipjack tuna, Katsuwonus pelamis, as determined by track-
ing with ultrasonic devices. J. Fish. Res. Board of Canada, 27(11), 2071-2079.

LEpOE - TAMEHHES 1965 1 < 7 wEEEESH(LD 7o OMBHEABOER . KET, 2
B« S AEMITEOE LR, 67 pp.



Plate I.

I=f

</ nEARERICH T 2 M BHEABO RS, 5B O N2 ~ 3 DHIR 47

Records of tunas and tunalike fishes observed by the fish finder.

Skipjack and yellowfin tuna under the natural drifting wood
09h13m, 13th Nov. 1967, 00° 50” S, 142° 50" E

The movement of tunas and tunalike fishes in the beam of fish finder when the ship
kept stopping (In the shape of rocket)
17h00m, 28th Nov. 1967, 03° 50” N, 150° 16" E

Tunas indicated by the white line in the dense shallow scattering layer
18h30m, 28th Nov. 1967, 03° 30" N, 150° 16" E

The movement of tunas in the beam of fish finder when the ship kept stopping
05h30m, 28th Nov. 1967, 04° 05" N, 149° 59.5" E

Continuous records of the movement of yellowfin tuna in the beam of fish finder
when the ship kept stopping
17h00m, 29th Nov. 1967, 04° 10" N, 150° 06" E

Tunas in the depth of 150 m when the ship was crusing
12h00m, 1st Dec. 1967, 04° 59" N, 146° 54° E

Plate I-a

Plate I-b
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Plate I-c

Plate I-d

Plate I-e

Plate I-f
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Plate II. Records of tunas and longline gear observed by the fish finder.

M-a Tunas around each basket in the research of “ Nawamawari” (by 28 KHz)
07h55m, 16th Nov. 1967, 00° 19 S, 144° 20" E L
I-b Mainline and branchline of longline gear in the research of “ Nawamawari” (by 200
KHz)
15h00m, 28th Nov. 1967, 03° 42” N, 150° 17 E
M-c Tunas in the special experiment (by 28 KHz)
4th Dec. 1967, 04° 15" N, 146° 18.5" E
c-1 Before setting longline gear (around 04h00m)
c-2 1st “Nawamawari” (around 08400m)
¢-3 2nd “Nawamawari” (around 12h00m)
c-4 3rd “Nawamawari” (around 16h30m)

Plate 1-a

Plate TI-b




50 HAHEZEe o —

Plate I -c-1

Plate I[-c-2

Plate I -c-3

Plate M -c-4




