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Review of seabird bycatch from 1996-2013 in Japanese scientific observer data
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Introduction

Recently, new seabird mitigation regulation was introduced in ICCAT, IOTC and WCPFC
conventional area (ICCAT; Rec11-09 started from July 2013, IOTC; Res 12/06 started from July 2014,
WCPFC; Conservation Measure 2012-07 started from July 2014), and the effectiveness of the
regulation needs to be tested (Conservation Measurement and Monitoring, CMM). In this document,
the points which should be considered to examine the effectiveness of the regulation were discussed
using long-term Japanese scientific observer data. In particular, how the variability of bycatch rate
occurred was examined by investigating the seasonal and temporal variation.
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Material and Method
1. Analysis of bycatch

Number of total seabirds and observed hooks in the Japanese observer data from 1996 to 2013 were
used for the examination of factors affecting the bycatch rate. Sets of which the number of observed
hooks was less than 100 were excluded from the analysis.
2. Very preliminary analysis on the effectiveness of new mitigation measures

As the detail implementation of mitigation measure have been recorded only from recent year,
limited number of observer data of sets using new mitigation measure were available in this study. The
bycatch rate of total seabird were tentatively compared with ones without new mitigation measures.
For this purpose recent observer data which contains information on mitigation measures were used.

As these comparisons are indirect (data with and without new mitigation measures only available in
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different, season or area strata) and the number of data is insufficient to conduct stochastic approach
on this data set, the results of comparisons in this study can only offer some insights on the effects of
new mitigation measure.

For this analysis, the data were divided into two groups according to the occurrence level of seabirds
around the longline boat during gear setting; one is the data from trips with higher occurrence level of
seabirds, and the other is the data from trips with lower occurrence level. At the each data set of two
different occurrence level of seabirds, the average seabird bycatch rate were compared between trips
with the night setting and with the daytime setting, and trips with the weighting branch line and with
un-weighting branch line. Because Japanese longliners always uses Tori-line during their gear setting,
it was ignored in this analysis.

ML L ik
1. TREREAT

AARDF 7Y —=_"—F =2 28T 5, 1996 475 2013 4 £ TOBIEE & T~ TOIRME
ENTWBOEAE W, IRERICHEL WL ER ARG L, BlEE 1+ > - 100
FILL T Db DI, BT BERS LT,
2. REEREEE OROE ERRET

IRAE LR [ O BT OFEMITITFED DRk SN2 7o, T OMHTICIE, RO TV D Hi-
IR EREE E O BT OGN LG SN A TP — =T — 2 R LTz, TR TOWEBDOR
BERIZONWT, EHHEEZBITLTCO0EH0L LT ANEDE, BEMICHE L, 20
HID 7212, IRIE R E D JEIT OF N 3D IBFEOF T —_"—F —=Z R LT,
Z OEIE, MR CORE R E O - REEH Ol A | H7p 55 = U 7 TR,
ZOF—=HEy MTBWTHRHOZR T 70 —F 2 WD IR0 EOTFT =2 D=,
IR I N TR U7 RGBT, 7o 7 IR RS & D 2RI 1T 2 R Z R DRI &
¥ ot

Z DFEFTIZ BT, BBRFIC O E IR E DMROBERIC L > T, T —4 5 2D
N—TN3 0, =D EWBOBN RS N T V—T b D — DS OB D 7 T
N—T & Uiz, BEOENR D —oOT—4 % v MIBWT, K&K E B Z - it
LM OERA I T e o TR, b L <k, INEEGR A L 7oA &R L Cuie i
WEEC L VS O RRIE R 2 ik Uiz, BAROIT X ML, BERECHFIZ N Y T4 &8
HALTWHDT, ZOMIIZENTIE, MY FA4 DRI ONTIFMRET Lo T,

Result and discussion

The effect on bycatch rate
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Tweedie model assuming the Poisson distribution were constructed to explain bycatch rate. In the
model, the bycatch number was defined as response variable, and the year, season and area were
defined as explanatory variables. The season and the area affected bycatch rate (Table 1). The effect

of season and area in detail is shown below.

Area and spatial effects

Bycatch rates by area and seabird taxon were shown in figure 1. The bycatch rate in the Tasman Sea
(area 4,5,6,7) was lower than off South Africa (area 9,14,15) and western Indian Ocean (area 2, 8). At
the same time, the bycatch rate of petrels which provoke secondary attacks was lower in the Tasman
Sea than that in other areas. The bycatch rate in the Tasman Sea was low probably because the
occurrence of the petrels in the Tasman Sea were fewer than that in other areas.

To examine whether the distribution of bycatch rate in each trip were spatially autocorrelated or
spatially random, we used Moran’s I. In the second quarter, the bycatch rate in each trip has spatial
autocorrelation (Observed Moran’s | = 0.108, expected=-0.008, p<0.001, Figure 2) while in the third
and fourth quarters, the bycatch rate in each trip did not have spatial autocorrelation (Respectively,
observed Moran’s=-0.0005, expected=0.026, p=N.S, observed Moran’s 1=-0.043, expected=-0.024,
p=N.S., Figure 2). From this result, it is suggested that bycatch occurred in particular area in the second
quarter, while bycatch occurred rather spatially scattered or disordered in 3" and 4™ quarters. Further

analysis should be necessary to clarify the spatial and temporal feature of seabird bycatch occurrence.

Seasonal effect

The bycatch rate was not varied by quarters, except that the first quarter was lower than others
(Figure 3). This may be due to the mismatch between seabird distribution pattern and operational
pattern of Japanese longline boats in this quarter. In addition, only limited number of data was obtained

for the first quarter from positions where relatively lower bycatch rate  was recorded in other quarters
(Fig. 2).

Effect of seabird occurrence level around the vessel

Tweedie model assuming Poisson distribution were constructed with defining the bycatch number
of total seabird as response variable, and the number of the albatrosses around the vessel in setting and
the number of the other seabirds around the vessel in setting as explanatory variables. Those two
factors affected the bycatch rate, and when the number of the albatrosses/the other seabirds around the
vessel in setting increased, the bycatch rate became high (respectively, F=9.02, P<0.005, F=31.80,
P<0.0001, Coefficiencies =0.297, Coefficiencies =0.227).
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Effect of bycatch mitigation measures

The effect of bycatch mitigation measures was shown using observer data in recent years (Figure 4).
Though only indirect comparison can be made, it was suggested that both night setting and blanch line
weighting seemed to have strong effect for the reduction of bycatch rate when the larger number of
seabirds flying around the vessel during gear setting (Figure 4). This corresponds to the research
experiment conducted by Melvin et al. (2013). On the other hand, when the number of seabirds flying
around the vessel during gear setting is small, because of their smallness of the bycatch rate, the
effectiveness of mitigation measure cannot be detected. Further and detailed studies should be
conducted to examine effectiveness of mitigation measures under the situation where the level of

seabird occurrence around vessels is low.
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The results of the analysis of seasonal and spatial distribution pattern of seabird bycatch rate
suggested that bycatch occurred widely in the fishing ground of Japanese longliners in the 3 and 4"
quarters while bycatch occurrences appeared to be concentrated into particular areas such as offshore
area of the west of Cape Town and the southern offshore area of South Australia (Fig. 2). The species
composition of by-caught seabird seems to differ among Oceans (Fig. 1). Further analysis should be
done to clarify this.

The bycatch rate of total seabird from 1996 to 2013 varied between seasons and the first quarter
tended to be low compared to other quarters. First quarter is off-fishing season of southern bluefin
tuna for Japanese longliners, and observations only occurred in positions where relatively lower
bycatch rate was obtained in other quarters (Fig. 2). In addition, bycatch rate of petrels, which were
reported to induce bycatches of albatrosses (Melvin et. al., 2013), were very low in the first quarter.
And also, since it seems that the breeding season and/or migration are related to the variation of the
bycatch rate, those factor might be explain that the bycatch rate in the first quarter was relatively low.
Since the breeding season in each species is different (Tickell 2000), the bycatch rate in each species

might vary between seasons, but the bycatch rate of all species combined kept at a certain level
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between seasons.

The bycatch rate in trips with weighted branch line or with the night setting tended to be much lower
than ones not using these mitigation measures when relatively high number of seabirds flying around
the vessel during gear setting. Though this comes from in direct comparison, it was indicated that these
mitigation measures had good power to reduce the seabird bycatch at the actual longline fishing
operations when used with Tori-line. We could find that the mitigation measure was effective even
with using the observer data which was obtained from various area, various fishing gear and various
vessel. On the other hand, these two mitigation measures do not seem to have clear effect on the
reduction of seabird bycatch when the number of seabirds flying around the vessel during gear setting
is small. Since the probability of bycatch occurrence itself would be very low when seabirds
around the vessel are very few, the effectiveness of mitigation measure cannot be detected. There
is little information of bycatch mechanism under the few number of seabirds around the vessel during
gear setting. When the number of seabirds around the vessel in setting is few, the mechanism of
bycatch might be different from the one when the number of seabirds around the vessel is many, which
has been explained by Melvin et al, (2013). Further study would be needed to discuss the effect of the
mitigation measure in the situation where few number of seabirds occur around the vessel.

W S IRIER O, 227230 O/ 58— O OFER L 0 | 5 =Wk JTOE I
BT HARDIT X MBI OBRELFTICB W TR EZ TWD Z ENREN, — 5T, RED
BANE, 7 —TE T OESCHEA—A NT U T O/ S FREOHIRICER L TH L bR
TV e, IRES DR ORI, WiHlE TR D, ZNEWALNITH7DICIBRD
FRAMT S NEE L 72 D

1996 25 2013 FFOVE S ORERIIFHHETEB L, H 1 FHREHm 23580 b
Too H—HNE. BARDIZZAMMAMICE N T, 3T IV mOREOIRADOIFHITH Y | fih
DRI W T HHEGANRIE R DR WIGFTIZ B W T O AR DOBIEE L 72 5 7= (Fig. 2), I T, 77K
U R USHDIRSE %7579 % (Melvin et al. 2013) & i STV D I X7 F R U OJRERNIE
AR o 7o, BHEHOBE / 81X IREROEHER B2 D, ZTUHDOERKIZE - T,
F— W ORERITAL ) > o Db iy, BIEHNIREIZ K - TR 5 72 9 (Tickell 2000).
FEZ L ORERIIFRHTEHNT 2000 LRV, T X TOWEEERE L, IR LD
REBRAT—=NTRDL L IRERIIEOFH TLH L —EOKELRT LEZZ LN,

NG E 7213 MM Z I 272> TW DO TT 03 1RBERDPSIEF AR MR 2~ LTz,
AR 2R LB OAE IR T3 d 5 25, INEAGH Y J O IR T, BBRs (i o Ja P o1
FIMZWIRHT, U T4 OPFHT, IBERBHIROWIRN O D Z LRz, 7Y
—NN=T = H D & D Tpkkx UL IR METIT O TTW ST =2 2R LT | [ElEE
EIIEBSH D Z LR EINTZ, —H T, THb ZOOIRMEEEHE I, o EHOW
DEDINES WU, IRIESR O DRNRDI B DTl T, RO JE P OVE R 23D 72 O RF
X, IRENRAET DHMRZOS O L RIFFITMEN 2O WRBPRGETE ehoTo, HliFIC



CCSBT-ERS/1503/16

TR O JE PHIZAE & DS D 7 WREDIRIE D8 E A 1 = X LT L TIIIEFIRA D720, 1
ST WEEDIRIEDFEA A B = X A, Melvin et al. 2013)IZ/RENT- L D RZVEED §
D ERIRDH LR, IO RO NV e VRO R E2#imT 2121, S64k5T
— A PMELEZ HRD,



CCSBT-ERS/1503/16

Table 1 Coefficient and P value of the factor of bycatch rate

Estimate  Std.Error  tvalue P value
(Intercept) -8.089 0.141 -57.510  <0.001
Year_1997 -0.464 0.156 -2.967 <0.01
Year_1998 0.160 0.134 1.193 0.233
Year_1999 0.446 0.127 3.498 <0.001
Year_2000 0.199 0.151 1.315 0.189

Year_2001 -0.167 0.154 -1.082 0.279
Year_2002 0.057 0.160 0.357 0.721
Year_2003 -0.728 0.179 -4.061 <0.001
Year_2004 -0.473 0.165 -2.860 <0.01
Year_2005 -0.533 0.152 -3.513 <0.001
Year_2006 0.220 0.133 1.651 0.099
Year_2007 -0.226 0.164 -1.375 0.169
Year_2008 0.557 0.167 3.330 <0.001
Year_2009 -0.099 0.196 -0.507 0.612

Year_2010 0.619 0.149 4.153 <0.001
Year_2011 0.279 0.136 2.044 <0.05
Year_2012 -0.517 0.188 -2.744 <0.01
Year_2013 0.567 0.141 4.023 <0.001
Second_quarter -0.363 0.096 -3.795 <0.001
Third_quarter -0.579 0.075 -7.728 <0.001
Area_2 -0.069 0.077 -0.895 0.371

Area_3 -0.791 0.083 -9.508 <0.001
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Figure 1 The rate of each seabird taxon in each area.
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Figure 2 Bycatch distribution of total seabird from 1996 to 2013 in southern Pacific. Data obtained
from the observer database.
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Figure 3 Bycatch rate in each season in each seabird taxon. Black-dot on white pattern shows the
nominal bycatch rate of albatross group in each year, stripe pattern shows the nominal bycatch rate of

giant petrel group and the white-dot on black pattern shows the nominal bycatch rate of the petrel

group.
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Figure 4 Bycatch rates and its SEs of trips of the higher occurrence level of seabirds around the
longline boat during gear setting (left column) and of the lower occurrence level of seabirds (right
column), of trips with/without night setting (upper row), and of trips with/without blanch-line
weighting (lower row) . This analysis were obtained from observer data only in recent years. Bars

without SE indicates number of data is one.
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