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The Damage of Submerged Bottom Setnets by Northern
Sea Lions and its Encounter Plan

Yasuo Sasakawa

Abstract

To prevent the damage of submerged bottom setnets (Sokodate ami) by the northern
(steller) sea lion, Eumetopias jubatus (Schreber), the replies to the quetionaires, and inspec-
tions of broken nets along with their specification notes and diagrams were made in Kamoenai
and Bikuni areas, Hokkaido.

Bait in bag nets with various strengths were hung at the water surface of the pound used
by northern sea lion males of about 800 kg weight in Otaru aquarium. The breaking pattern
of the bait bag nets, the pulling force of the sea lions, and VTRs of their behavior were
obtained.

Noto’s automatic explosion simulator for expulsion of northern sea lions was improved
and tested on the sea surface just above the entrance (Haguchi) of a submerged bottom setnet
that had been damaged by northern sea lions.

Results obtained were as follows :

The body weight of the observed northern sea lions was 200-700 kg. Damage to the
submerged bottom setnet by northern sea lions involved tears and holes at the lower part of
the side wall net in traps made of knotless webbing of 8-15 polyester yarns. Catches in these
cases were nil.

The behavior pattern of northern sea lions in the pound involved shaking the bait bag
net and rapid swiming with it in their mouthes. The pulling force reached 90 kg in the
maximum. Every bait bag net composed of twines less than 43 yarns in standard number
was broken while those of 54 yarns were not. The twine of 54 yarns was 63-86 kg in tensile
strength at one intersection of two bars and 43 kg in estimated shock straight strength. It
is estimated that a net composed of twines made of more than 75 yarns is safe from damage
by northern sea lions. English knot webbing should be better than knotless webbing from
the point of view of preventing the spread broken areas of the side wall net in the trap.

The improved Noto’s automatic explosion simulator made periodic loud explosive sounds
of 1,200 horn. The net using this simulator was hauled thirteen times, and good catches of
cod, etc. continued during Winter fishing season of 1987 without damage by northern sea
lions.
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Fig. 1. Diagrams of submerged bottom setnet with two traps.
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Fig. 2. Experiment on breaking of a bait \
bag net by a northern sea line.

Fig. 3. Noto’s automatic explosion sim-
ulator.
1: Loud explosion sound pipe. 2:
Ignition point. 3: Water tank. 4:
Carbid tank. 5: Float. 6: Safety
valve. T7: Weight plate.
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BRIz %H L DER 30~40cm ORBD VI EBEIhTV5, ThH0BE, BEIRALEE
TH 5,

2. Bk

2.1 BT OFHA

P FOWEXSIANEFAEREOTEN, AERE L CR#EXATHCERE L CRER
fr & s, HAIL 88K L OB 0FEE T X hid, BEBEEMAOUBTHcESrT5, 18
DENEBERLABMNEIEAOIRIREDSEVIARTFRLE s T TEBRRE LT Y
(B =R FALREHREH) EEBOMEM L XTHCEN I i, HiF (hh3D) 20 ¥F, R
(ARTF) 86 rFidbh, BIAKEXVWAKRFIZ180emX85em TH -7 (Iedks, TOFHMIL Fi
I ABEBCHATH DAY BB ETCAS LA HbOTHERBLELL > TH D),

22 MEGREZ
HEARERRESCRST  HEEAR, BEPHERSIV FEERKINEBRCKT SN
ERBEBOESHEBOILEBRETH 5,

221 EBEM

AR BB L OBBRRTHEMALED - T, HZEISH, REPEL @I X 420 rHRE X
RTONT, BEFBA LTV BDEDOL 5 iR 2~3 r A E~NTEHETHZ L/, B
FricizZez by, o5 EEAZEL LTVv5, REKEL 35~52 FT 40~45 Zic &\, fHEl
DEDWGCIBERTIIEDORSF L MicEMO LEY S LT Thxtd i, BlIT e
v 8~15 BEREFHI H VBT TH 5, FIDRIRSFLREOAY FI L VHEITED
ERBTV5H, AN 0B EBEXOECABIAERTLL LT b, HAS| Lo TRE
EAEICE XY, BROBREBNFECELLRVWI I LTV, i Wil OB FIIVEAT
8<E, BTRE, HEATR2ITHLVEIRERH 52, WK (RETE) OFVHENTCRE
Foktr s BB, RIFMEBE A€y 2 2L, BHEREEREI D F R S5FENOL
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CERIRLTEHERVELL, T DMK 3 2RID5(3EIE 33 kg LUT T, BN L 7= R84 4
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Table 1. Northern sea lion’s behavior patten related to breaking bait bag
nets.

Bait bag net

Ordea of .
experiment  Number of yearns Knot Degree Behavior pattern
in twine strength of break
1 18 23.4kg  Break at Incomplete bite
2 knots and slight shakes
2 26 416 Tear Shakes after
rapid pull
3 36* 52.0 Tear Strong shakes
4 43* 60.0 Break at 3 Violent shakes
intersections  and jerks
5 54 73.1 No break several shakes
and jerks

*: The number is the number of yarn converted int the thickness to cotton
20’s.
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r* [ - —
10-30 10-40 10-50 Time

Fig. 4. Pulling force exerted by 800 kg class males of northern sea lions on bait bag nets with
various strengths.

DAL HESRBDOKEILKS T LB FHI EOERC L AER T SEH 2 TIELTHIL

Bh, FIEDS TTkged L, EHIETOBThAELLDZTH -1,

HADOBFH 54 KOEJL ZOFRETHEHAL LV R/DEEYRET L L2 BT ER
THERUCESY KEI WP LEAMBIRTHY THTLi, BBV FRES
DREEL D, AV AYEWHFOR, Sy vEiwsFLRCHSNe - 0bANRT, PR
R T HNTERER 72, FOHOBRAE L 0 kg 1o Lo, 5 HEU L3213 2 7 oY)
nBRED LI,

kg kg
120 T
=401
v
2 100
& 30} ©
- oy o ey,
n S a0 l .
=20 5 ya
0 o .
s = 60 <H :
10 r - '
A w (o !
e . : & 40} :
4 8 12 15DXI0°
Denier ]
Fig. 5. Tensile strength of twine pulled at 207
1-10 m/sec (Kimata, Honda and Ho- I
shino 1971), and estimation of 800 kg . :
class northern sea lion’s breaking power S20d 40 60 80
to the bait bag net. tandard number of yarns
A : Straight strength of polyester 210 d/ Fig. 6. Relation between number of yarns
9/3=knot strength of nylon 210d/ and tensile strength at one intersection
9/3. of two bars in polyester webbing and
B: Knot strength of polyester 210 d/9/ estimation of the number of yarns to
3. necessary to avoid damage by northern
C: Knot strength of vinylon 240 d/3/3. sea lions.
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FFRIZERBBRFEEERECIE BHEI FAABLLERYRGCELBREGE F S
RO LEEACA Y ALBEDEZR VDS THEE LICKFIZh, BIENEL,

b FOBEFEIRBOERLD, MBI L CE, BERMCH L SEROMUEE AV =2 F
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HRNOW 3 X L KRORERIEA L, BEOHMKERSEMTLEEZLRSL, BLAYV =R
T 25 SEHESHFEBORBAIC L Y BE EBLTIB S IERESMED L b KX T
AT, BTEAZLOMCLTCABRETH D, ¥k, BESHEOBE/IEMORAL D, P&
CEROBEBTANEFTRELL B EELLRDOT, RH0ORR, BB, @40 (0F) o5
£k, ¥ERAETEXHIEBLTAAV I ey hALv T e voFRANFETH S,

BENDL F FARIOABABZRECH LT, P FEdTAH9% R} 0fiH 58 e 2
WWEE-TH FOAREYBETA, HLAYBEIZFArvE) 74541+ 808, HE 50cm, 2 &
EXHEHOEBME T 5, SO, RETAHREAO N FCLEEL xRV RADDKED
#85%, B0+ FORE (Fig.7) 26 F FOMEBAVESRVWERADEE S L ORHE EKF
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BRAREEOTHERNBEEE IO RANREFLH
T 1987 1 At MENEENKEC RS\ T{Thbh,
BRI 3R B2 HBRE I BB NI, FOB%, B )
fb, BRI z5 X 5BELY VY, BRESHRY I
b~THHEWKER T AR EDOHR Y ML -HBEREA
BERY I8THE2H2HLL L F2AE-7-3F810H
T, FFRIDZEENERL WL ARBHERER
WU e, TORER, E#ORBEMMHLL b K
CEHHENES LY, ~ & 5 K OFRI . 2
DB, WEHDROFHEEITERFEN S L B8N
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~N
o
o

Girth of chest

o
o

T B RIIBEE AT B, P e 0
2 > | L) [ )
Thiaid b FOREEICHT S !Ehf@éo it Fig. 7. Relation between body weight
BIRIE I RIE Cle 7o b, ELC, HSE, dEETIR and girth of chest of northern sea
b FORER, EREBSSED L, KERERNL lions.
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Bait bag nets broken by northern sea lions.

PLATE L

The number within parentheses is the number of yarn converted into the thickness to

cotton 20’s.
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