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Background

The Ministry of t he Envi r BrimmArea Kurivi | | est
Har bor Seal Management Project | mpl ement
Ol mpl ementati on Pl and) every fiscal year
implement the project, in accordance with the O Er i mo Area Kur il H :
Seal Specified Rare Wildlife Managem e n't Pl an, ¢ (hereafte
oManagement Plandé) which was established in

The goal of the Management Plan is to establish procedures for population
management, damage prevention measur es, monitoring, etc., in order to
work toward present and future coexistence in the Erimo area between Kuril
harbor seals and the local community , including the coastal fishing industry;

the Ministry of the Environment will establish these procedures throu gh
partnership with various organizations, including the Hokkaido Government,
Erimo Town, fishing industry associations, members of the fishing i ndustry,

local residents, related organizations, and universities and research
institutions. Working toward the = accomplishment of these goals, the 201 9
Project Implementation Plan shall be defined as given below, taking into
account the results of the proj ects implemented from 2016 to 2018.



FY 2018 Project Implementation Results and Assessment

Damage Prevention Measures

The following initiatives were implemented in order to mitigate damage to
the fishing industry.

Improvement of fishing nets

With th e goal of establishing procedures to mitigate the particularly
severe damage done to salmon trap nets, and in order to block entrance by
Kuril harbor seals into salmon trap nets, the Ministry of the Environment
installed rope grids (spring season: 2 0 cm x 20 cm (made of Dyneema®),
autumn season: 18 cm x 18 cm (made of Dyneema®), etc.) at the tunnel
entrance to the bag net in trap nets with particularly severe damage in the
Cape Erimo area during the trap net fishing seasons in spring and autumn,
and verifie d their effectiveness. In addition to the conventionally used
horizontal rope grids , rope grids angled at 45 degrees from the horizontal
were also used, which are thought to more easily allow Salmoniformes to
enter.

salmon trap net
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Figure 1. Rope Grid Installation
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Figure 2. Angled Rope Grid s (left) and Conventional Horizontal Rope Grids (right)

Table 1. Rope Grid Types and Installation Periods

Salmon Sector [Number of Type of rope grid Installation
Trap net [Name |nets with rope period
season grids installed
Spring Toyo |1 20cm x 20 cm 5/9 - 6/27
(angled)
Toyo |1 20 cm x 20 cm 9/1 6 11/20
(angled)
Cape |3 20 cm x 20 cm, 18 cm x 182 nets: 9/1 &
Erimo cm, 16 cm x 16 cm (mainly (11/20
angled, with some 1 net: 9/7 9
Autumn horizontal grids used) 11/17
Shoya |2 18 cm x 18 cm 1 net: 9/14 06
(angled) 9/29, 10/22 o
11/20
1 net: 9/7 &
11/20




<Results of monitoring of the improvement of fishing nets>

N Spring Season (Testing Conducted in Toyo Sector)

Damage prevention through the installation of damage preventing nets in
the spring 201 8 season was carried out in Toyo sector (Cape Erimo west side),
which was the same sector as in the spring 2016 and spring 2017 seasons, in
one salmon trap net (sea ward side). The configuration of the damage
preventing nets was 20 cm x 20 cm, as had previously been confirmed to
reduce damage, however, in addition to the conventionally used horizontal
rope grids, rope grids angled at 45 degrees from the horizontal were also
used, which are thought to more easily allow Salmoniformes to enter.
Further, regarding the material used, Vectr anE ( go lwasasedibr own)
2017 in order to reduce the effect of salmon avoidance behavior caused by
color. However, the fishermen were un able to notice any difference, and so
the stronger Dyneema® (white) material was used in 2018 as it had been
previously.

Throughout the whole period , the damage-to-catch ratio was kept low. (Fig.
3)
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Figure 3. Damage Preventing Net Inst allation and Damage Conditions by Day
(Toyo Sector Seaward Side)
(Throughout the whole period : 20 cm x 20 cm, angled)



(o]

Autumn Season (Cape Erimo Sector)

Damage prevention through the installation of damage preventing nets
in the autumn season was carried out in Cape Erimo sector, which was the
same sector as in the 201 6 and 2017 autumn seasors, in one salmon trap
net. Regarding the sizes of the slits (rop e grids) at bag net entrances,
horizontal slits sized 20 cm x 20 cm, 18 cm x 18 cm, and 16 cm x 16 cm
(Dyneema®), which showed a certain degree of d amage prevention effects
last year, were used in some areas, the angled slits which were found to be
effective in the spring season of this year were primarily used. = The total
catch size and damage-to-catch ratio were investigated with each type of
slit installed .

The results of this investigation showed damage concentrated in the nets
on the southern seaward side, with damage kept low in the other nets
(Figures 4 & 6). Moreover, in the nets on the southern seaward side in
which th e damage was large, residual parts of damaged salmon were found
on the tops of the bag nets with slits installed , making it conceivabl e that
salmon are at times attacked by seals in the heart rather than inside the
bag nets with slits installed. Based on the results of previous experiments,
it is considered that while they do not completely prevent damage, 18 cm x
18 cm grids with angled slits are relatively effective at preventing damage,
while still guaranteeing a favorable total salmon catch size.
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Figure 4. Damage Preventing Net Installation and Total Catch Size,
Damage-to-Catch Ratio (Cape Eri mo Sector, Net: Southern Land Side)
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Figure 5. Damage Preventing Net Installation  and Total Catch Size,
Damage-to-Catch Ratio (Cape Erimo Sector, Net: Northern Land Side)
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<Assessment of the improvement of fishing nets>

"In a manner consistent with previous results, the damage m itigation
effects of installing rope grids in individual salmon trap nets were
confirmed, and their effectiveness as a prevention method in trap nets
with particularly severe damage was shown. Fur ther, it has been
confirmed that the frequency of Kuril harb  or seal visits to t he net areas
is decreased, and it is reasonable to expect mitigation effects for
undetected damage, such as salmon being carried out of nets.

" In 201 8, rope grids were installed in one salmon trap net in one sector during
the spring season, and in six trap nets in three sectors during the autumn
season; this was an increase of one trap net compared to 201 7, and there was
an increase in the total number of days on which trap nets were installed. It is
considered that this is the result of increasing expecta tions of damage
reduction effects from rope grids by fishermen who are already using them. Itis
essential to plan further improvements aimed a t creating damage preventing
nets that are highly effective at preventing Kuril harbor seals from entering,
while also having minimal effects on salmon.

Improvement of ultrasonic wave repellent equipment

For the devel opment o f ed liemme netqu( Ipene e a f
which effectively emits ultrasonic waves that have been shown to be
effective in repelling Kuril harbor seals in previous experiments (Murata
et al. 2016), tests of this equipment installe d on salmon trap nets, as well
as examinations of Kuril harbor seal behavior were conducted using
floating cages. Further, based on opinions of fishermen who used the
equipment in 2017, improvements were made in the batteries and
emission directions of the equipment (previous equipment: single direction
B improved equipment: two directions on each side ).
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Figure 7. Installation of Repellent Equipment and Damage Conditions by
Day (Spring Salmo n Trap Nets)
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Figure 8. Installation of Repellent Equipment and Damage Conditions by
Day (Autumn Salmon Trap Nets)

In the spring salmon trap nets (using repellent  equipment alone) the
damage-to-catch ratio was kept low (Fig . 7). In t he autumn salmon trap nets
(used along with damage preventing nets), during the period when repellent
equipment was installed, while there was one day which showed a large
damage-to-catch ratio (October 11 th), the other days showed lower levels than
the period when the equipment was not installed (Fig. 8).

Further, in tests conducted with floating cages, the repellent equipment
was activated one hour per day for a period of twelve days, and seal behavior
was recorded while the equipment was active and while it was inactive.
Because no conspicuous changes in behavior were found i n the result s of
these tests, it is considered that verification is necessary, focusing on
assessment of the test results and tests with the equipment actually
installed on salmon trap nets .
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Table 2. Comparison between Current Specifications and Improved Basic Design

Specifications

No. Item Prototype S pecifications Improved Basic Design
Specifications
1 Structure  main unit | separated separated
and power supply
Housing circular x 2 units circular x unit square x
2 | configuration unit
3 Housing rough 950 x 530 x 550 mm 1070 x 670 x 790 mm
dimensions
4 | Housing material stainless steel stainless steel
c Weight -in -air 46.5 kg or less 71.7 kg or less main
unit
5 Ultra sonic wave 600 W x 1 600 W x 2
oscillator
Frequency of selectable (default: selectable (default:
7 | emission of ultrasonic | continuous) continuous)
waves
8 Ultrasonic wave adjustable (9 levels) adjustable (9 levels)
intensity
_ linear 0 6 90° linear 0 & 90°
9 v Itras.onlc wave (from vertical to (from vertical to
emission angle horizontal) horizontal)
Ultrasonic wave impossible possible
10 | emission output
switching
11 | Battery capacity* 3 days (default settings) | 4 days (default settings)

*Battery capacity adjusted separately on the battery unit.

<Assessment of improvement of ultrasonic wave repelle nt equipment>

" Reductions in damage were found in tests of installation on salmon trap

nets. Moving forward, in addition to making further improvements

based on the opinions of fishermen, it is necessary to continue to verify
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the effectiveness of the equi pment through methods including tests of
long-term installation with trap nets, which could not be conducted in
this year due to unfavorable circumstances.

Population management

The Ministry of the Environment attempted to capture seals using salmon
trap nets, gilinets, etc. in order to perform population management aimed at
both mitigating the damage done to t he fishing industry and maintaining a
sustainable Kuril harbor seal population level. Further, attempts were made
to capture seals alive to the greatest extent possible, and research data
necessary for developing future measures was gathered, after which
captured individuals were transferred to aquariums, etc., fitted with EM
transmitter tags and released, or euthanized by a veterinarian.

Captur e using salmon trap nets

With the cooperation of salmon trap net fishermen in the Cape Erimo
area, tunnel capture nets from which Kuril harbor seals cannot easily
escape (Fig. 9) were deployed in the spring season for a total of 50 days
between 9. May and 27. June, and a total of 17 days in the autumn season,
between 3. September and 1 9. September. During the deployment periods,
nets were raised 3 9 times and 11 times, respectively.

13
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Figure 9. Structure of Tunnel Capture Nets Installed on Salmon Trap
Nets (above: spring; below: autumn)
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Figure 10. Structure of Tunnel Capture Nets Installed on Salmon Trap Nets
Capture using gillnets
Capture of seals using gillnets was performed with the cooperation of
members of the fishing industry near the  rocky shore reefs of Cape Erimo
on 5 days between 23. May and 26. June, 2018. (Approximately 3 hours
were spent working at sea on each day of sea | capture.)

Capture as part of an academic investigation (test firing of firearms)
In order to investigate th e possibility of using firearms for capture, as well
as the effects on the Kuril harbor seals, etc., test firing by  two marksm en
using air guns was carried out in the presence of a veterinarian, near the
rocky shore reefs of Cape Erimo on 22. February 201 8. [Contents of FY
2017 implementation.]

Capture results

Between May and November 201 8, a total of 1 43 seals (not including 5
individuals which were fitted with EM transmitter tags /patches and
released) were captured using salmon trap nets, gillnets, etc.

Further, seals were categorized using age estimates made based on
growth curves, with individuals aged 5 years and older designated as
adults (sexually mature individuals), with immature individuals aged 2 to
4 years designated as subadults. Additionally, while individuals aged 1
year old or in their first year of life were designated as juveniles, this data
was tabulated separately.
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Table 3. Kuril Harbor Seal Capture Results by Capture Method

Capture Juveniles Juveniles Subadult s Adults Total
method (<1 year) (1 year) (2 to 4 years) (5+ years)
Male | Female Male Female Male Female M ale Female

Spring 0 0 0 0 0 0 0 3
salmon
trap nets

(33 times)

Autumn 0 1 0 1 0 2 5 2 11
salmon

trap nets

(24 times)

Subtotal 1 1 2 10 14
Gillnets 63 59 0 4 0 0 0 3 129
(5 tim es)

Total 123 5 2 13 143

*Does not include 5 individuals which were fitted with EM transmitter tags

<Results of monitoring of population

A Population size and structure

' The largest number of

management>

/patches and released.

individuals hauling out found in a long

-term

land based census (performed by Tokyo University of Agriculture) was
295 individuals on 11. October.
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<1983 8 2010>

Survey report of one we ek during molting season (Kobayashi et
al. 2014)

<2011 06 2018>

Results of Tokyo University of Agriculture Long -Term Census 0

July through November (Kobayashi, unpublished data)

Figure 11. Largest Number of Kuril Harbor Seals Hauling out at Cape Erimo

"Imag es captured by UAV were used to generate orthographic images
and ascertain differences in size of individuals at each rocky shore reef
haul out site.

An index of relative importance was calculated from the ranking of
the number of individuals using  each haul out site and the number of days
of use in all seasons, and by season, shown in graph form in  Figure 12. In
spring, Nishi, Natasha, Rosoku Right , and Kamaiso were commonly used;
during molting season, Rosoku Left, Kamaiso, Poroiso, and Nagaiso were
commonly used; in autumn, Rosoku Right, Nagaiso, and Natasha were
commonly used. The haul out sites used in autumn were similar to those
used during molting season, but those used in spring were quite different.
Moreover, the haul out sites which were highl y important through out
the whole period were Kamaiso, Natasha, and Rosoku Right.
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