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CHAIRMAN’S FORWARD

n the modern fisheries management, Illegal
IUnreported and Unregulated (IUU) fishing
has become a serious threat to the sustainability
of marine resources. Although increasing
number of countries are trying to develop their
national plan of actions on IUU fishing, in many
parts this activity is still common and constitutes

a real danger to the local fishers.

While most of the IUU activities refer to the
Illegal part, the Unreported and Unregulated
components are similarly destructive, which
have been overlooked in most of the IUU
analyses. It is understandable that the data
collection for this particular study is rather
difficult, but nevertheless, we must start the
process of estimating the total IUU activities,
which reflect the total extraction of fisheries
resources from the region. Furthermore, I
want to encourage the scientists to use more
comprehensive approach in conducting IUU
study by including the small-scale fisheries into
the equation of IUU analysis. Until then, would
we be able to get the “complete picture” of the

IUU activities in Indonesia.

In Indonesia, the regions most at risk from
IUUfishing activities are the South China Sea, the

waters around North Sulawesi and the Arafura



Sea (Purwanto 2005 pers.comm). Each of these regions experience

specific problems at various levels of severity, however there are a
number of similarities, including a very high level of illegal fishing in
each of these three areas. In addition, the level of surveillance by the
relevant forces of law and order is still very low. It has been estimated
that the overall losses to the country are around 2 billion US dollars

per year, which is equivalent to around 18 trillion Rupiah per year.

This report presents the results from the activities coordinated by
the Research Center for Capture Fisheries, in cooperation with the
Arafura and Timor Seas (ATSEF). I commend this initiative as the first
publication providing first estimates of IUU activitiy in Indonesian
waters. It is hoped that through this report the Ministry of Marine
Affairs and Fisheries could develop management actions to reduce,
suppress and eliminate illegal fishing practices and fisheries catch
which is not reported. It is also recommended to extend the coverage
area of this study to include the Sulawesi Sea and the South China Sea

regions.

Finally, I highly appreciate the efforts by the Research Center for
Capture Fisheries in making this study possible and in particular I am
thankful to the financial support by FAO to this initiative. I wish the

information provided in this publication would be useful to you.

Jakarta, May 2009

Dr. Gellwynn Yusuf

Chairman Agency for Marine and Fisheries Research
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"lUU fishing has far-reaching
conseguences for the long-term

sustainable management of fishery
resources.” (UNICPOLOS, UN A/
AC. 259/1, para. 1)



ABSTRACT

ish catch which is not reported (unrecorded) is one of the components of
FIUU (illegal, unreported and unregulated) fishing activities which have
become a major international issue in the past decade. Fisheries resources in
the Arafura Sea Fisheries Management Area have been intensively exploited
by industrial scale fishing fleets using fish trawls, shrimp trawls and bottom
long lines. Based on data records, interviews and a series of workshops and
consultations, this study attempts to estimate IUU in this region using the
“anchor points and influence table” approach and including estimation of
uncertainty using Monte Carlo simulations. Unrecorded catch is divided into
catch which is thrown away (bycatch, discards), catch which is not reported,
catch which is reported but not recorded or improperly recorded(misreported),
and illegal fishing activities. In the early stages of shrimp exploitation, bycatch
was relatively high but recently there has been an increasingly downward trend
in bycatch in this fishery for about 50%. Bycatch from the capture of finfish
using fishnet and bottom long lines can be considered negligible as hardly any
fish are discarded. The highest level of misreported catch (95%) occurs in the
bottom long line fishery, followed by the fish net fishery and is least in the
shrimp trawl fishery. The highest level of illegal catch (average 35%) occurs
in the fish net fishery, where fish are directly transferred (trans-shipped) from
the capture fishing vessel to a foreign carrier vessel for direct shipment to the
country of origin of the carrier vessel. Levels of illegal catch in the shrimp trawl
and bottom long line fisheries are unknown, but are assumed to be around
5%. Several specific recommendations are made to improve the quality of data

reported from the Arafura Sea.

Key Words: Bycatch, misreported, IUU, The Arafura Sea Fisheries

Management Area, Indonesia
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INTRODUCTION

t global, regional and national levels, issues associated with IUU fishing
Aactivities currently constitute a major world-wide threat to fisheries
stocks. There have already been many international initiatives supported by
international organizations such as the FAO which have been engaged in the
International Plan of Action (IPOA) on IUU fishing. Although an increasing
number of countries are trying to develop national plan of actions on IUU fishing,
in many parts IUU fishing practices are still commonplace and constitute a real
threat to local fishers. Indeed, there is increasing global concern about IUU
fishing practices due to the fact that global fish stocks are declining drastically.
At the global level, stocks of large pelagic fish (tuna, marlin, spanish mackerel)
have been reported to have declined by almost 90% in the past 50 years (Worm
et al. 2006). This fact forces the fishing fleets of coastal nations to extend their
fishing grounds to the point where they go beyond their exclusive economic
zones (EEZ), a practice which is conducive to the growth of illegal fishing
practices. Of course this trend is linked to the high level of demand for animal
protein which can be supplied relatively cheaply from fisheries products. The
continuous increase in the world population will automatically increase the

demand for fish (FAO 2004, Delgado et al. 2003).

When discussing IUU fishing issues, there is a tendency to pay more
attention to illegal fishing activities than to the unregulated and unreported

components. Indeed this tendency has become generalized in many
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countries. However if this situation is allowed to continue, there is a danger
that the information obtained will be biased and this will have a negative
effect on the management and surveillance of fisheries resources. As is
the case in other sectors which rely on natural resources, those fisheries
resources which have already been depleted and are continuing to decline
will easily become severely overfished and furthermore will suffer from on
going mismanagement if the available data and information is inaccurate
(Pitcher et al. 2002).

In Indonesia the regions most at risk from IUU fishing activities are
the South China Sea, the waters around North Sulawesi and the Arafura
Sea (Purwanto 2005 pers.com.) Each of these regions experience specific
problems at various levels of severity, however there are a number of
similarities, including a very high level of illegal fishing in each of these
three areas. In addition, the level of surveillance by the relevant forces
of law and order is still very low. Approximate estimations suggest that
overall at least 30% of world-wide fisheries catch is obtained from IUU
fishing activities (FAO report 2004, Pauly et al. 2002).

This shows that the problem is increasingly severe, especially in view
of the accelerating overall decline in available fisheries resources. In
Indonesia it has been estimated that the overall losses to the country are
around 2 billion US dollars per year which is equivalent to around 18 trillion

Rupiah per year (see Willoughby et al. 1999, Gatra Magazine 2007).

An estimation of the level of IUU fishing in The Arafura Sea will enable
an estimation of the difference between the fisheries statistics and the real
volume of fish which is taken from a given area. In addition, calculating the
volume of catches from IUU fishing will enable a more accurate estimation
of the real fisheries resource potential of the Arafura Sea. With this
improved estimation, it is anticipated that existing fisheries management
can be enhanced by taking into account the carrying capacity of this sea
area. One method which has already begun to be implemented is the
adoption of an ecosystem-based approach to management, for example

changes to the way in which Indonesian waters are divided into fisheries

A Study of Illegal, Unreported and Unregulated (IUU) Fishing
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management regions. This paper presents the results from a number of
research activities undertaken by the BRPL-PRPT (Research Institute for
Marine Fisheries—- Research Centre for Capture Fisheries). The general
methods used follow the “anchor points and influence table” approach,
with Monte Carlo estimation of confidence limits (Pitcher et al 2002).
The final target of this paper is to list data regarding catch which is not
recorded (unrecorded, unreported and misreported) and compare it with
the data contained in national fisheries statistics. With an estimation of the
volume of this catch, the management authority, in this case the Ministry
for Marine Affairs and Fisheries can then develop management actions to
reduce, suppress and/or eliminate illegal fishing practices and fisheries

catch which is not reported.
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OVERVIEW OF THE ARAFURA SEA
FISHERIES

2.1 General Overview of Arafura Sea Fisheries

isheries catch which is not reported is one of the IUU (illegal, unreported
Fand unregulated) fishing activity categories and has become an
international issue in the last decade (Anonymous, 2001). The fishery resources
of the Arafura Sea have been intensively exploited for some time now by three
industrial-scale fisheries: a finfish trawl fishery, a shrimp trawl fishery, and a
bottom long-line fishery. Small-scale artisanal catches in the area using lift nets
(“bagan”) and other artisanal gears are thought to be relatively low on account
of the small coastal population. Hence, in this region steps taken to manage the
fisheries resources in the Arafura Sea can succeed if these three industrial scale
fisheries can be controlled in order to obtain optimal and sustainable yields, as
well as ensuring the long-term conservation of these fisheries resources as laid

out in Law No. 31/2004 concerning Fisheries.

The Arafura Sea Fisheries Management Area consists of an extensive
and fertile continental shelf which is part of the Sahul shelf sea area which
is divided into two parts, which are the Indonesian and Australian sectors
of the Arafura Sea. There have been major fisheries activities in these two
sectors for some time now, indeed since the late 1960's, with fisheries

licenses issued by the Australia Northern Territory Authorities to vessels
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from Taiwan, Japan and Thailand. Because there were signs of a sharp
decline in fish stocks, these licenses were withdrawn in 1990 (Ramm, 1995).
One of the reasons for this decision was the worry that if the demersal fish
resources in this area are all part of single stocks (populations), then the
collapse of demersal fisheries in one sector would cause collapse across

the whole of the Arafura Sea region.

In contrast with the Australian sector of the Arafura Sea where signs
of overexploitation resulted in a moratorium on license renewals, in the
Indonesian sector several new licenses have been issued since 1990, adding
fish net licenses to the existing shrimp trawl licenses. During the same
period, there was substantial expansion of the bottom long line fishery
based in Tanjung Balai Karimun, Riau with secondary bases in Probolinggo
and Kupang (see map in appendix). These bottom long line vessels have
recently (during 2007) begun to use the ex-fishing base of PT. Djarma Aru,
Jayanti Group in Wanam in order to save on fuel costs.

2.2 The Development of Demersal Fisheries in the
Arafura Sea

In general, the exploitation of fisheries resources in the Arafura Sea can be
categorized in accordance with the fishing gears used, including industrial
scale shrimp trawls (about 47% of the reported Arafura sea catch), fish
trawls (about 48% of the catch) and bottom long-lines (about 2% of the
catch), plus a number of smallscale fishing gears with very limited areas
of operation. Recent developments include the introduction of off-shore
gill nets and squid jiggers, so far in relatively small numbers thought to be

around 3% of the current catch.

The Shrimp Trawl Fishery

The exploitation of shrimp resources in the Arafura Sea began in 1967, with

an ‘exploratory survey’ programme by a number of companies involved

A Study of Illegal, Unreported and Unregulated (IUU) Fishing
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in an Indonesia-Japanese partnership with Indonesian-Japanese joint
ventures based in Ambon and Sorong. This fishery developed so fast that
the government was forced to create a legal framework with specific rules
and regulations. Furthermore, in 1967 the Government promulgated Law
No. 1 of the year 1967 concerning Foreign Investment, which was followed
ayear later by Law No. 6 of the year 1968 concerning Domestic Investment,
which was further amended in 1970 to become Law No. 12 of the year 1970.
Under this legal framework, through the facilities provided by Foreign and
Domestic Investors as well as bilateral and multilateral loans, a total of 26
domestic fishing companies were established. By 1976 the shrimp trawling
fleet in the Arafura Sea had reached 120 vessels of 100-350 GT tonnage.
The vessels are double rig shrimp trawlers of approximately 35-45 m LOA,
5-7 m B, and 3-4 m D. The nets are 40 mm mesh size cod end. At this time,
almost all licensed companies in the fisheries sector were involved in the
capture and processing of wild-caught shrimp, and the Arafura Sea had
become one of the main shrimp fishing grounds in Indonesia. The success
of these joint ventures encouraged a swift expansion of the shrimp fishery

in the Arafura Sea.

The main target of this double rig shrimp trawler fishery were penaeid
shrimp species: the ‘banana shrimp’ (Penaeus merguiensis), tiger prawn (P,
monodon, P semisulcatus), king prawn (P, latisulcatus) and the endeavour
shrimp (Metapenaeus ensis, M. elegans). These tend to be mixed with
around 42 other shrimp species, most of which are small in size. The
proportions of the various species have not been separated in any samples
or catches, except for those of the main target species that usually have

higher economic values.

Many small demersal fish were caught together with the shrimp, and
considered as bycatch, most of which was thrown back into to the sea
dead as discards. According to the report by Naamin and Sumiono (1983),
bycatch was estimated at around 80% of catch volume in 1982 (i.e., four
times the shrimp catch). Under Presidential Decree No. 85 of the year

1983 concerning the capture of shrimp in the Arafura Sea, by 1983 at
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the latest all prawn trawl nets were obliged to be fitted with TEDs (Turtle
Excluder Devices) which were subsequently changed to BEDs (Bycatch
Excluder Devices).

The Fish Trawl Fishery

The use of trawl nets to catch finfish (fish trawl), which have been
subsequently referred to as ‘fish nets’, began to develop in 1987, with a
total of 113 trawling vessels of 100-300 GT and 41 vessels of 40-50 GT
recorded as operating around Southwest Papua. They moved there from
elsewhere in Indonesia after a Presidential decree banned trawling in most
other areas of Indonesia. The nets are generally 50 mm mesh size cod
end. In addition to these legally operating (licensed) trawlers, according to
information from the then Directorate General of Fisheries, it was known
that there have been illegal trawling operations owned by companies from
Taiwan and Korea operating in these same waters. The number of illegal
vessels that operated annually was not known but was estimated at around
more than 30 vessels. Because of the limited capacity of the surveillance
apparatus, it was suspected that the illegal trawling fleet was increasing

each year in terms of vessel numbers and size/sophistication.

In the 1990s it was estimated that the number of illegal vessels
operating in Indonesian waters reached more than 100 vessels. In 2003
the government of Indonesia issued a policy to officially licensed foreign
vessel with 100-300 GT through a licensing fee agreement. Illegal fishing
practice in the Arafura Sea has shown a decreasing tendency starting in

2003 following the implementation of vessel re-registration policy.

The fish trawls ostensibly target fish, but in fact catch and market many
shrimp, without the legal need to be fitted with BEDs. Fish trawls are
mean to be hauled by single vessels, but in practice many operate as pair
trawls. On one instance of aerial surveillance survey conducted in May

2005, there were sightings of pair trawls operating in the Arafura Sea. The

A Study of Illegal, Unreported and Unregulated (IUU) Fishing
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numbers reached up to more than 20 pairs (Wagey 2008, pers. comm.) All

pair trawls are illegal in these waters.

The Bottom Long Line Fishery

The industrial scale bottom long line (BLL) fishery is mainly based in
Tanjung Balai Karimun, Riau with subsidiary bases in Probolinggo and
Kupang. (See Appendix map 1 for geographical location). More recently
there has been information that the BLL vessels have begun to use Wanam
fishing base, once the base of the former company PT. Djarma Aru, of the
Jayanti Group. The size of these BLL vessels is 70-120 GT, and they are
equipped with ‘line hauler’ equipment, GPS, SSB Radio, Gyro compasses,
and navigational charts. Each BLL vessel deploys 1800 to 3000 hooks.
There are around 10 crews per vessel and they tend to operate fishing

trips of 3-4 months duration.

Thefishtargeted by the BLL vessels are large demersal species, including
red snappers, groupers and emperors. Most of these species are slow-
growing and are therefore very vulnerable to intensive fishing pressure.
Indeed, the 1990 moratorium on licensing renewals in the Australian
sector of the Arafura for vessels from Taiwan, Japan and Thailand (Ramm,
1995) was because of a dramatic decline in CPUE in fish like these where

growth and recruitment were unable to balance the high capture rate.

2.3 The Arafura Sea Fisheries in the Context of Indonesian
Fisheries Statistics

2.3.1 The Indonesian system for the collection of
fisheries statistics data

Indonesian fisheries statistics were originally produced based on methods
designed in 1973 by FAO expert Dr Yamamoto, using the data and
information collection system shown in the following figure 1.
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Figure 1.

The data collection system for data presented in National Fisheries Statistics.

Since then the increasing complexity of Indonesian Fisheries and the
need for more detailed data and information have driven a number of
additions and improvements to this mechanism as shown in the following

sketch in Figure 2.

Although improvements have been made since 2003, like many fisheries
statistics around the world, fisheries information and data are still based
on “landing sites”, meaning that the data does not take into account where
the fish was caught but is based solely on the quantities landed. Efforts have
been made to group fish landing data based on Fisheries Management Area
(FMA) by estimating total landing within each FMA. These estimates have
been made since 1997 data and were published in a book of Production per

Fisheries Management Area.

A Study of Illegal, Unreported and Unregulated (IUU) Fishing
] 2 in the Arafura Sea, Indonesia



d B
CONSIDER WITH: IMPROVEMENTS

THE DEVELOPMENT OF
CAPTURE FISHERIES,

IMPLEMENTATION OF
AUTONOMY LAW & THE
NEED OF USERS DATA

/ VALIDATION
INDIAN OCEAN INDUSTRIAL o MEETING
TUNA LONG LINE FISHING CENTRAL e

(DGF)

IMPROVEMENTS:
DATA COLLECTING
METHOD, DATA

COLLECTING FORMS,
DATA PROCESSING
PROVINCE PACIFIC
IMPROVEMENTS: OCEAN

BREAK DOWN
SPECIES, FISHING i F;I-SLIJ-:\III\AIG
GROUND, SISPT

DISTRIC/
\  MUNICIPAL

L)

OVERVIEW OF THE ARAFURA SEA [FNZI=RI=S]

SAMPLING FISH FISHING
VILLAGE LANDING PORT COMPANY
\ Source: Directorate for Fisheries Resources, Directorate General for Capture Fisheries. /
Figure 2.

Improved mechanism for the collection of fisheries data

With these improvements/additions to the data collection mechanism it
is hoped that the amount of “unreported” (catch) data can be reduced so
that the quality of data in terms of accuracy can be improved and respond

to the needs of data users.

2.3.2 Results of fisheries statistical data collection for
the Arafura Sea

Catch Data

From 1975 to 1985 the volume of catch landed in the Provinces of Maluku

and Irian Jaya grew relatively slowly, with a marked increase since 1991. It
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is suspected that the source of the steep increase in catch volume was the
landing of a proportion of the catch from fish trawls which began to operate
in the mid 1980's. Up until 2004, however, the catch from fish trawls was
not recorded, so that in this work it has been placed in the category of
“unreported catch”; in the data sources there are no explanatory notes
stating that the catch from fish trawls is included in the catch recorded for

any particular fishing gear.

The recorded catch landed in the Provinces of Maluku and Papua is
lower than the volume of fish caught in the waters of the Arafura Sea,
because of several factors: (1) some vessels land their catch outside these
two Provinces, for example the bottom long line vessels from Tanjung Balai
Karimun generally land most of their catch in Probolinggo and Tanjung Balai
Karimun, whereas some high value species tend to be illegally exported to
Singapore; (2) fish trawl vessels generally trans-ship their catch at sea for

direct transport to their county of origin.

From the explanations above it is clear that the reported catch landed
in Maluku and Papua Provinces is an underestimate and does not present a

true picture of the volume of fish caught in the waters of the Arafura Sea.

Figure 3.
Recorded Catch from the Arafura Sea landed in Maluku and Papua Provinces.
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Source: Directorate for Fisheries Resources, Directorate General for Capture Fisheries.
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Fishing Effort

Fishing effort discussed in this paper is limited to three fishing gears which
are shrimp trawls, fish trawls and bottom long lines. In Figure 4 it can be
seen that from year to year there is an overall increase in the number of

each of these fishing gears.

The fishing effort figures given in the main Fisheries Statistics include
all fishing vessels operating legally in the waters of the Arafura Sea, both
those with licences issued by the central government (> 30 GT) and those
licensed by Provincial and District Authorities (< 30 GT), whereas the
data held by the Directorate for the Development of Fisheries Business
(Direktorat Pengembangan Usaha Perikanan, PUP) only covers vessels
over 30 GT.Following a continuous increase since 1975, the number of
shrimp trawls fell in 2003. In fisheries statistics prior to and including
2003, only the Double Rig Shrimp Trawl gear type was listed, however in
2004 the name was changed to BED equipped shrimp net and a new gear

type called Stern shrimp Trawl began to be listed.

As with catch volume data, the data on fish trawling vessel numbers is
only available from the year 2004 when the fleet consisted of 568 vessels,
as in previous years fishing units using Fish Trawls were not included in
Indonesian Fishery Statistics. Based on data from the PUP the number of
Fish Trawls recorded for the years 1998, 1999, 2000, 2004 and 2005 were
respectively 222, 599, 779, 815 and 785 units. The figure of 568 vessels
given in the 2004 fisheries statistics is way below the data from the PUP

which is 815 units (vessels).

The number of bottom line fishing gears (listed as set long lines in
fisheries statistics) increased dramatically by over 300% in 1983 from 657
units recorded in 1983 to 2,156 in the following year followed by a gradual
increase up until 1990 then in 1991 there was a decrease of around 50%
from 2785 units in 1990 to only 1410 units in 1991, followed by a relatively
stable number of bottom long lines up until 2005. The name "Set Bottom

long line" only appeared in published fisheries statistics in 2004 with
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Figure 4.

Data on the number of capture gears in the Arafura Sea

a recorded total of 5 units. In previous years only “drift long line” and
“set long line” were listed. Unrecorded gears and the inconsistent use
of gear names, with established guidelines for standardizing gear names
often not being followed in practice, have contributed to the increase in

“unrecorded” catch.

Catch per Unit Effort (CPUE)

Catch per Unit Effort (CPUE) can be used as an indictor in establishing an
“index of abundance”, the decline or rise in CPUE can be used to estimate
changes in abundance of a particular stock in a given area. In this study CPUE

is calculated from fishery production and the total number of each gear type.

The aggregate CPUE for shrimp trawls tended to increase until 1996/
1997 and has since exhibited a downward trend. The lowest CPUE was in
the 1980s with around 20 tons per vessel, and the highest was in 2005 with
a CPUE of 300 tons per vessel per year.

A Study of Illegal, Unreported and Unregulated (IUU) Fishing
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Figure 5.
Changes in CPUE over time in the Arafura Sea.

In 2004 the average CPUE for fish trawls was around 700 tons, which
fell to around 500 tons in the following year. Because of the lack of catch
and effort data for previous years, the CPUE for Fish Trawls before 2004
cannot be determined from the fisheries statistics data. For bottom long
line gears, the average CPUE has been stable at a fairly low level of 0.5

— 2.5 tons per vessel per year.

The CPUE for bottom long lines of 0.5 to 2.5 tons per vessel per year is
exceedingly low when compared with the results of research into the rate
of use of fish hooks in sizes 1 to 5 and 6 (Hook rate 1 to 5,6), and it is highly

suspected that there is a substantial “unreported” catch.

Its is worth noting that the accuracy of the CPUE obtained is heavily
dependent on the accuracy of the catch landing data and the data regarding

numbers of vessels/gears operating in a given sea area.
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3

METHODS

3.1 Data Collection

The data collected includes data and information concerning catch and
fishing effort as well as the legal framework related to fisheries in the
Arafura Sea, including written records and publications as well as unwritten

information and unpublished documents.

Statistical catch data for the Arafura Sea to be used as ”Base-line"
statistics are those contained in the National Fisheries Statistics for 1976-
2004 published by the Directorate General for Capture Fisheries — Ministry
for Marine Affairs and Fisheries.

A desk study was undertaken in order to obtain data and information
related to fisheries catch and fishing effort from the results of relevant
research, as well as rules and regulations which can be used as a reference
in establishing ”anchor points” and ”influencing factors" (ref to method
Pitcher et al. 2002).

In order to obtain unrecorded data and information, a number of
interviews were carried out with sources that it is believed have an in-
depth knowledge of the real conditions in the Arafura Sea fisheries. These
sources include a number of shrimp trawler ex-captains during the 1970's

up until the 1990's, employees and past employees in fishing harbors and
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Provincial/District Fisheries Services, and ex-crew members of fishing

vessels that are based in Semarang, Ambon and Sorong (Papua).

3.2 Data analysis

Analysis of the data and information relating to the exploitation of fish and
prawn resources in the Arafura Sea over the period 1976-2005, included
qualitative analysis of the behaviour patterns which drive the misreported
and unreported fisheries as well as quantitative analysis to estimate
unreported data and information. The “anchor point/influence table”
analysis was structured on percentages covering 5-year blocks of time
from 1976: annual estimates were later obtained using annual reported

catches.

From the “anchor points” data obtained, interpolation with reference
to “Influence Factor” tables can be used in order to obtain an estimation of

the unknown values for a given year.

Influence Factors

“Influence Factors” in this context consist of a number of components
including policy, rules and regulations, decisions and actions which
can influence the rise or fall of IUU fishing activities (incentives and

disincentives).

Factors in the table are reviewed and analyzed to determine to what

extent they influence the increase or decrease in “discards”, “misreporting”

and “illegal fishing”.

Anchor Points

Data and information regarding catch and fishing effort for given years can
be estimated with reference to an “Anchor point”. An Anchor point consists

of data and information regarding catch and fishing effort obtained as a
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result of research or from rules and regulations which can be used as a

more reliable basis or reference point for estimation.

Interpolation

Interpolation is a process used to fill in and estimate data and information
for a given period which cannot be obtained from the process of anchor
point determination, taking into account the factors listed in the Influence

Table as provided in Appendix Table 1.

Estimation of annual base line catch

Base line catch is the total volume extracted and is estimated through

multiplying the calculated catch per unit effort by the calculated effort.

Estimated value of the IUU fishing components

The total IUU fishing component is the combination of Discarded,
Misreported and Illegal Fishing components. The value of each component
on a yearly basis can be obtained through addition/subtraction using the

following formula:

Base line catch = Statistical Data + (Discards+Misreported+lllegal)

This is accompanied by an estimation of the upper and lower limits for

the estimations made for each year over the period 1976-2005.

Monte Carlo Simulation

The following step is the use of a Monte Carlo simulation to estimate the
size of the likely error in the afore-mentioned catch estimations. The Monte
Carlo simulation is used with square wave probability samples between
the upper (max) and lower (min) values consisting of 500 iterations for

each 5-year block estimation for each fishery.
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The end result is the calculation of the median value and the 95%

confidence interval for each simulation.

3.3 Validation of Results

During this activity five workshops have been held both in order to

obtain additional data and information and to validate data obtained and

calculations made.

Workshop Location No. of Participants
1 March 2007 Ambon 10
2 March 2007 Papua 10
3 March 2007 Semarang 10
4 May 2007 Jakarta 25
5 June 2007 Jakarta 30
6 January 2008 Jakarta 40

Table 1.
Workshop Meetings in Various Locations

The first three Workshops were held in Ambon, Papua and in Semarang
with the goal of collecting data and validating data and information
obtained from the desk study and interviews. Most of those attending the
workshop were either ex captains and crew members of prawn trawlers
operating in the Arafura Sea, or researchers, lecturers and students from
higher education institutes who had undertaken studies in the Arafura Sea.
The following Workshop was held in Jakarta, and was largely introductory
in nature, setting out the methodology, the project goals and the
anticipated outputs, as well as compiling initial data necessary to project
implementation. The workshop was attended by representatives from the
Sub-Directorate Fisheries Resources Data and Statistics, Sub-Directorate

for PUP Monitoring from the Directorate General of Capture Fisheries,
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Directorate of Surveillance of the Directorate General of Surveillance,
association of shrimp fishery-related businesses and researchers working

within the Research Centre for Capture Fisheries.

The fifth Workshop was held in Jakarta and was attended by the Head
of the National Committee for Fisheries Stock Assessment, expert staff
from the Ministry of Marine Affaires and Fisheries, Directors General from
the Ministry of Marine Affairs and Fisheries, the Director for Fisheries
Resources from the Directorate General for Capture Fisheries, the Sub
Director for Data and Statistics, The Director for Surveillance, The Head of
the Research Centre within the Agency for Marine and Fisheries Research,
representatives of Bogor Agriculture University, the Heads of Provincial
Fisheries and Marine Services from Papua, Maluku, North Sulawesi and
West Kalimantan, the Fisheries Industry Association and researchers. In
this workshop the values of the “Anchor points” and “Influence factors”
were presented together with estimations of the IUU Fishing components
according to the calculations which had been made. A number of inputs from
the workshop attendees included corrections to the proposed values which
were used to improve the calculation of the values obtained. This meeting
was also attended by Prof. Dr. Tony ]J. Pitcher from the Fisheries Centre
- University of British Columbia as a expert consultant for this project. On
this occasion, Prof Tony Pitcher presented in detail the application of the
“Monte Carlo Simulation Programme” to be used in the final analysis to
calculate the level of IUU fishing in the waters of the Arafura Sea, and also
an approximate method based on a framework from N. Willoughby, which
agreed in large measure with independent approximate estimates from the
BRKP team.

The final Workshop was also held in Jakarta and presented the final
output from this analysis of IUU Fishing in the Arafura Sea, and was
attended by stakeholders including the Head of the National Committee
for Fisheries Stock Assessment, Minister Advisor, Ministry of Marine
Affaires and Fisheries, Directors General from the Department of Marine

Affaires and Fisheries, the Director for Fisheries Resources from the
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Directorate for Capture Fisheries, the Sub Director for Data and Statistics,
The Director for Surveillance, The Head of the Research Centers within
the BRKP, representatives of Bogor Agricultural Universities, the Heads
of Provincial Fisheries and Marine Service from Papua, Maluku, North
Sulawesi and West Kalimantan, the Fisheries Industry Association and

researchers from the PRPT.

The material presented was generally acceptable to the stakeholders
attending the meeting, who all agreed that it there needs to be a systematic
improvement in the collection of fisheries statistics. Several suggestions
were made by those attending regarding actions which could be taken to
further clarify IUU Fishing. The Chairman of the Agency for Marine and
Fisheries Research presented the results of the final workshop in front of
the Minister for Marine Affaires and Fisheries who expressed his sincere

appreciation of this study.
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4

RESULTS

4.1 Influence Table

Q number of elements which can influence the rise or fall in IUU fishing
ctivity levels (incentives and disincentives) have been identified and are

shown in Table 1 (see Appendices).

4.2 Anchor Points

Shrimp trawl: as one of the “Anchor points”, research has shown that for
the period from 1982 to 2002 the ratio of shrimp to fish in the catch varied
from 1 : 5 to 1 : 19 with an average of 1 : 12. Estimates of the average
shrimp catch per vessel per-year for the period 1991 to 2002 were obtained
from the records of catch per vessel peryear over the period 1991-2002
(Hernowo, 2003) covering around 1033 shrimp trawl vessels belonging to
HPPI members (HPPI is the Association of Indonesian Fisheries Companies)
after being corrected using the estimated total “catch per unit of effort”
for each five year period from 1976 to 2005 which was obtained from ex
shrimp trawler captains. From this calculation, the total catch per Shrimp
Trawl unit of effort for each of the periods 1976-1980, 1986-1990, 1991-
1995, 1996-2000 and 2001-2005 was, in that order: 1085 tons, 837 tons,
679 tons, 644 tons and 581 tons.
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Fish trawl: the “Anchor point” used was the “catch per vessel per trip”,
with a value of 210 tons based on the catch of 144 catcher (fishing) vessels
which made transshipments to carrier vessels in 2000 (Badrudin et al,
2004a).

Bottom long line: the “Anchor point” used was catch per boat per day,
with a value of 643 kg obtained from 12 observers who were placed on
“bottom long line” vessels during the years of 2001 and 2002 (Badrudin et
al., 2004), giving a figure of 56.7 tons total catch per boat per year.

4.3 Estimates of “lllegal”, “Misreported”, "Discards” and
“Total Extraction”

The illegal, unrecorded/misreported and discarded catch components
are in general outside of the system for collecting fisheries statistics, and

require a systematic estimation system using a proven method.

In this section the end results of the ”Anchor Point” calculation
process taking into account the "Influence Factors” are presented in the
form of ”“Total Extraction” or base line catch, with annual and five-yearly
estimates of the value of the IUU (discarded, misreported and illegal catch)
components for each fishing gear (Shrimp trawl, Fish trawl and Bottom

long line).

4.3.1 Fish Trawls

Fish trawl or fish net vessels have been operating in the Arafura Sea since
1986, however landing data is only available from 2004, and efforts to
collect statistic data only began in 2004.

The percentage (%) of annual fish trawl catch consisting of discards,
misreported and illegal catch as well as the total resources taken (Total
extraction) can be seen inAppendix Table 3, whereas five-yearly figures are

shown in Table 2 and Figure 6 below.
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Time Period 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005

Discards Upper 19.08 18.91 15.15 12.60 12.90
Mid 16.59 16.44 13.17 10.96 11.22
Lower 14.93 14.80 11.85 9.86 10.09
Misreported Upper 78.01 78.34 79.52 25.68 21.43
Mid 67.83 68.12 69.15 22.33 18.64
Lower 61.05 61.31 62.23 20.10 16.78
llegal Upper 17.91 17.75 20.33 76.72 66.88
Mid 15.58 15.44 17.68 66.71 58.15
Lower 14.02 13.89 15.91 60.04 52.34
Table 2.

Five yearly percentages of discarded, misreported and illegal fish trawl catch
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Figure 6.

lllegal, misreported and discarded catch (tons) from Fish Trawls in the Arafura Sea.
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The annual estimates of legal and illegal catch for the 1986 to 2005 are
shown in Appendix Table 3.

No data relating to fish trawls was recorded in official fisheries
statistics until 2004, so that before that time all of the estimated catch can

be classified as “illegal”, “misreported” or “discards”.

Almost all of the catch from fish trawls tends to be used, and over the
20 year period the average percentage of discards ranged from 10 — 16%.
The majority of the catch consists of “misreported” catch, which in 1991
to 1995 reached a level of 70% with a volume of around 800,000 tons from
vessels which held licenses but were not recorded in Indonesian fisheries
statistics. There was a sharp fall in the following years to around 100,000
tons (7%), followed by an increase to reach a level of around 400,000 tons
(30%) in 2005.

Illegal catch was below 17% or around 200,000 tons until 1995, then
rose drastically in 1996 to form 82% (950 000 tons) then fell again in 2000
to around 450,000 tons, however in the following three years rose again
to around 790,000 tons (74%). In 2004 and 2005 illegal catch fell again
to around 400,000 tons or 30%. The catch from Fish Trawls began to be
recorded in official statistics in 2004, with a recorded catch of 400,000
tons, around 30% (of total catch). It is likely that this development caused
the decline in illegal catch to around 30% (400,000 tons).

4.3.2 Shrimp Trawls

The shrimp trawl fishery began to develop in the 1970s with joint ventures
between Japanese and Indonesian companies. The main target of this
fishery is shrimp, so that the Bycatch, consisting mainly of fish, tends to be
discarded. The annual percentages of Shrimp Trawl discards, misreported
catch, illegal catch and the Total extraction values can be seen in Appendix

Table 2. The five-yearly figures are shown in Table 3 and Figure 7 below.
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Time Period 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005

Discards Upper 82.80 80.50 78.20 71.94 50.83 48.68

Mid 72.00 70.00 68.00 62.56 44.20 42.33
Lower 64.80 63.00 61.20 56.30 39.78 38.10 E
Misreported Upper 12.65 21.83 26.68 13.42 18.56 24.46 g
Mid 11.00 18.98 23.20 11.67 16.14 21.27 &

Lower 9.90 17.08 20.88 10.50 14.53 19.14

llegal Upper 30.00 25.00 25.00 25.00 25.00 25.00

Mid 10.00 7.50 5.00 5.00 5.00 5.00

Lower 5.00 5.00 5.00 5.00 5.00 5.00

Table 3.

Five-yearly percentages for discarded, misreported and illegal Shrimp Trawl catch
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Figure 7.
lllegal, misreported and discarded Shrimp Trawl catch in the Arafura Sea.
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Figure 7 below shows that over the period from 1976 to 1988, “discards”
and “misreported” catch increased significantly from 100,000 tons and
25,000 tons in 1976 to 275,000 tons and 100,000 tons respectively in 1988
even though there was no significant increase in the percentages. This
increase seems to be caused by increases in the fishing grounds (area)
and number of fishing vessels. From 1999 onwards, the “discarded” and

“misreported” catch was variable but with an overall downward trend.

The “illegal” catch was relatively constant at around 5% (10,000 tons),
and indeed the incidence of illegal fishing activities is lower in the shrimp
trawl fishery than in the fish trawl and bottom long line fisheries. The
catch percentage recorded in fisheries statistics shows a marked increase,
reaching around 50% of the total legal and illegal catch (100,000 tons) in
2005 compared with 10,000 tons (6%} in 1976.

4.3.3 Bottom Long Lines

The target of the Bottom long line fishery is medium to large demersal fish
such as snapper and sharks, and the catch is never thrown away so that it

can be said that there are no “discards” in this fishery.

The industrial bottom long line fleet mainly consists of vessels from
outside the Provinces of Maluku and Papua who enter the Arafura Sea with
“Andon” status (fishermen fishing in a Province other than the Province
in which they live). The catch is generally taken directly to the home
ports (Purbolinggo and Tanjung Balai Karimun) for immediate processing.
Moreover, the tonnage of bottom line vessels based in Maluku and Papua
is generally below 5 GT, and most do not have fishing licences. There are
many of these small vessels spread over a wide area so that it is hard to

keep a record of their catch.

These factors result in a very high level of unreported (misreported)
catch which was constantly above 90% over the period from 1976 to 2005,

however in terms of weight this component exhibited a downward trend
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from 160,000 tons in 1976 to 79,000 tons in 2005, this is thought to be due

to a reduction in total catch resulting from a decline in (target) resources.

The annual percentages for discards, misreported and illegal catch and
the Total extraction for the Bottom long line fishery are given in full in
Appendix Table 4. The five yearly figures can be seen in Table 4 and Figure

8 below.

Time Period 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005

Discards

Misreported

Illegal

Table 4.
Five yearly percentages of discarded, misreported and illegal Bottom long line catch

The “illegal” component is due to the fact that a number of high-value
species such as “Kurisi Bali” (Goldband Snapper = Pristipomoides spp)
are sent directly to markets in Singapore without going through official
procedures, and in addition a number of vessels with “drift long line”

licenses actually catch fish using “set bottom long lines”.

The average yearly volume is around 7,000 tons or 7% of the total
catch. The high level of unreported catch results in fairly stable catches
being recorded in fisheries statistics with a very low percentage of around

5% (of total catch) and an average annual volume below 5 tons.
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Figure 8.

lllegal, misreported and discarded catch in the Arafura Sea Bottom long line fishery

4.3.4 The three gears combined (Shrimp Trawl, Fish
trawl and Bottom Long Line)

Overall, there was an improvement in fisheries statistics as in 2005 the
percentage of the combined total catch recorded in fisheries statistics
reached 30% (500,000 tons) compared with 3% (10,000 tons) in 1976.

The combined annual figures for discarded, unreported (misreported)
and illegal catch as well as total extraction (in tons) can be seen in Appendix

Table 5. The five-yearly figures are shown in Table 5 and Figure 9 below.

YEAR 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005|

Total IUU (ton) 284,732 868,328 1,684,222 587,758 1,553,307 | 1,274,553

Hi 45,884 152,278 285,064 252,097 240,989 179,997

Lo 91,229 134,872 209,838 185,361 177,662 112,962

Baseline Stat 9,945 9,318 14,468 57,907 94,919 484,620
Table 5.

Five yearly percentages for discarded, misreported and illegal catch for the three gears combined
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Figure 9.

Combined lllegal, misreported and discarded catch in the Arafura Sea for all three gears.

The variations in the “discards” component follow the trends for Shrimp
Trawls, with a downward trend beginning in 1988 (falling from 500,000
tons to 200,000 tons in 2005). The shrimp trawl fleet made a significant
contribution to reducing the levels of “discards”, with an increased use of

bycatch as the Arafura Sea shrimp stocks continue to decline.

The “misreported” component has been reduced compared to previous
years, with a significant decrease from 1,000,000 tons in 1995 to 450,000
tons in 2005. The percentage of “misreported” catch is mainly determined
by the Fish Trawl fishery, however the bottom long line fishery also makes

a significant contribution.

There is also a downward trend in the “Illegal” component which fell
from 950,000 tons in 1996 to 410,000 tons in 2005. The Fish Trawl fishery

has a very considerable effect on the “Illegal” catch component.

Table 5. Five yearly percentages for discarded, misreported and illegal

catch for the three gears combined
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4.4 Monte Carlo Simulation

The Monte Carlo Simulation is applied to the five-yearly figures for
estimation of ”“discarded”, “misreported” and ”illegal” catch for each
fishing gear and for the three fishing gears combined. The results of the

simulation are shown in the four Figures 10-13 below.
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Figure 10.
Results of the Monte Carlo Simulation for IUU Fishing in the Fishnet/trawl fishery compared with
reported catch (statistics).
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Figure 11.
Results of the Monte Carlo Simulation for IUU Fishing in the Shrimp Trawl fishery compared with
recorded catch (statistics)
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Figure 12.
Results of the Monte Carlo Simulation for IUU Fishing in the Bottom Long Line fishery compared with
recorded catch (statistics)
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Figure 13.
Results of the Monte Carlo Simulation for IUU Fishing compared with recorded catch (statistics) for the
three fisheries combined
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DISCUSSION

5.1 Differences between Fisheries Statistics Data and the
Estimated Value of [UU Fishing in the Arafura Sea

he estimates provided from analyzing each gear separately and for the
Tthree gears combined show that there is a decreasing trend over time
in the “Illegal”, “Misreported”, and “Discarded” catch components, while on
the other hand the Indonesian fisheries statistics show an increase in fisheries

catch.

Over the period 1996 - 2000 the average annual value of “Illegal”,
“Misreported” and Discarded” catch from the three fishing gears combined
were respectively 833,254 tons, 464,633 tons and 259,594 tons. Over the
period 2001 to 2005, these values declined to 663,626 tons, 373,827 tons
and 240,639 tons respectively, or in other words the average total annual
IUU fishing volume fell from 1,652,401 tons during the period 1996-2000
to 1,494,809 tons during the period 2001 - 2005.

The main causes of the high level of “Illegal”, “Misreported” and

"Discarded” catch in the Arafura Sea are:

® The position of the Arafura Sea which is bordered by several Nations
and by the high seas which provides great opportunities for foreign

vessels.
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® The licensing system and mechanisms for implementation which need

to be improved.
® Limited equipment and operational resources for surveillance.

® The low level of competency and limited numbers of staff in the field
of statistics and limited availability of supporting equipment and

operational resources.

Over the same two periods, the catch levels recorded in official fisheries
statistics rose from 94,919 tons over the period 1996 - 2000 to 243,713
tons over the period 2001 - 2005. The decline in IUU catch levels and
the increase in recorded catch in fisheries statistics began around the
year 2000, and was caused by a number of policy changes concerning the

concepts of Monitoring, Controlling and Surveillance, including:

1. Improvements to the quality and scope of the system and
mechanisms for statistical data management (database

management).

2. The implementation of new fisheries policies especially

those related to the licensing and surveillance systems.

3. Increased resources allocated for surveillance and a

greater emphasis on “law enforcement”

Although there has been some success in reducing “Illegal”,
“Misreported” and “Discarded” catch, the volume of these components
is still considerable and it is obvious that this will have negative effects
on the management of fisheries resources in the Arafura Sea. The ideal
condition is for all catch and fishing effort in a given area to be recorded
in fisheries statistics, and for the “Illegal”, “Misreported” and “Discarded"

catch to be as small as possible or even completely eliminated.
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5.2 Economic and Ecological Losses

Economic Losses

It is self-evident that IUU fishing activities cause economic losses, from
the catch which is not made use of (discarded) that which is illegal, and
that which is not reported (misreported). Table 6 below shows the average

annual estimates for total IUU Fishing catch taken from the Arafura Sea.

YEAR 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005

High 330,616 1,020,606 1,969,286 1,839,855 1,794,296 1,454,550

IUU 284,732 868,328 1,684,222 1,587,758 1,553,307 1,274,553
Low 193,503 733,456 1,474,384 1,402,397 1,375,645 1,161,591

Table 6.
Estimation of average IUU Fishing catch (Tons) in the Arafura Sea showing maximum and minimum
values.

Hence, the average losses from 1991 to 2005 are estimated at around
Rp. 11 trillion to Rp. 17 trillion based on an assumed value of US $ 1 per
kilogram of fish.

Ecological Losses

IUU Fishing in the Arafura Sea has resulted in uncontrolled exploitation
which has had substantial negative effects onthe resources and environment
of this sea area.

Change in the composition of organisms in a certain waters provide
some reaction from some disturbing effects on the community. These can
be interpreted as the effort of the community in maintaining eqillibrium
condition. This phenomena were often expressed in the form of inter-
specific interaction occurred within the community or in the form of

species replacement.
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In the Arafura Sea, there has been change in species composition
with regard to both predatory fish and shrimps. As an indicator of this
phenomenon is the continuous decline in the catch rate for large predatory
fish and penaeid shrimps (Figurel4 and 15).
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Figure 14.

Trend of catch rate (%) of demersal fish in the Arafura Sea

Analysis of species composition of caught fish for 1991, 1997 and 2003
showed that there were family variations on some major groups. There
were sharp declines for the Sciaenidae group, which were the dominant
species group caught in the Arafura Sea. This has been observed for other
family groups from Pomadasydae, Synodontidae, Lutjanidae, Nemipteridae

and Formionidae.

On the other hand, there were signs of increasing numbers of fish
caught from the family of small Leiognathidae and Mullidae. Smaller

fish (TL<15 cm) have also dominated the composition of fish caught. The
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Figure 15.
Annual changes in catch compositions of the Arafura Sea shrimp fisheries in 1991-2000 (Source:
Badrudin et al.,).

number of swimming crabs and squids also increased in fish caught in the

Arafura Sea

This phenomenon has also occurred in the Arafura Sea shrimp
resources, where the five group of shrimps including tiger shrimp
(Penaeus semisulcatus), banana shrimp (P Zmerguiensis), endeavours
(Metapenaeus spp.), black tiger (P monodon), the group of brown shrimp
(Metapenaeopsis spp.), and other some small-sized shrimp showed some
difference reactions againts fishing pressures. This was happened to the
annual yield of banana shrimp and black tiger during the period of 1991-
2000 with the decreasing trend, while the tiger endeavour shrimp seems to

be resilience as reflected by the ever increasing trend, eventhough within
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the last three year this trend of production was sharply decreased. If the
trend of banana and tiger shrimp production was decreasing, the trend
of small sizes shrimp during the 1991-2000 was significantly increasing
(Figure 14). The economic value of the small size shrimp is certainly lower

compare with large size shrimp of banana and tiger shrimp.

As a result of the uncontrolled use of trawl fishing gear, the sea bottom
has probably suffered considerable damage, made even worse by the
disposal of large quantities of unwanted catch. The often imperfect process
of decomposition of this discarded bycatch tends to cause a decrease
in dissolved oxygen, for example in the Membramo River estuary in the

central-western coast of Papua, the level of dissolved oxygen reached nil.

5.3 Implications for National Fisheries Statistics and
Fisheries Resource Management

The National Fisheries Statistics in their true form should be a collection
of information which can present a picture of the real condition of the
fisheries sector past and present, and can be used as a tool for making

predictions and planning the future development of the fisheries sector.

In the FAO Code of Conduct for Responsible Fisheries it is stated that
each Country must ensure that the fisheries catch and effort statistics are
complete, reliable, collected on-time and made available in accordance
with current international practices and standards and sufficiently detailed
in order to permit valid analysis. This data should be kept up-to-date in a
well-ordered fashion and verified using a system which is deemed suitable
for this purpose (FAO, 1995). At present, Indonesia’s estimated compliance
with the FAO Code is not high (for IUU: 0-20% compliance score; overall:
26-32% compliance score, ranked 40/53 countries, Pitcher et al. 2006).

In reality in the case of the Arafura Sea fisheries, comparison between
the estimates of total IUU fishing catches and the data recorded and

reported in official statistics reveals extremely large differences. It can be

A Study of Illegal, Unreported and Unregulated (IUU) Fishing
42 in the Arafura Sea, Indonesia



seen that fisheries production recorded in the statistics is only between
0.9% - 19.4% of the true values (Appendix Table 2).

Several other studies have recently been published that employ the
“anchor points and influence table” approach used here (Chile: Kalikoski
and Pitcher in prep; Eritrea: Tesfamichael and Pitcher 2007; western
Canada: Ainsworth and Pitcher 2005; Iceland and Morocco: Pitcher et
al. 2002). Our Arafura Sea results are among the highest levels of IUU
reported world-wide, and are comparable with values obtained from
alternative methods of estimating Indonesian IUU (e.g., Buchary et al.
2008; Willoughby et al. 1999), but are higher than preliminary values
from other areas of Indonesia (Raja Ampat, Indonesia, Varkey et al. 2008;

Waigeo, Indonesia, Bailey et al. 2007; Bali Strait, Buchary in prep.).

This analysis demonstrates very clearly that the official statistics for
the Arafura Sea fisheries are not in line with reality as regards both catch
and effort in this fishery so that they do not provide a true picture of the
real condition of this fishery. Fisheries management can succeed if it is
supported by the availability of accurate data and information, however
conversely, accurate data can be obtained if the fishery is well managed. It is
thought that the improvements made in the way data for fisheries statistics
are collected has had a positive effect in increasing the percentage of total
catch which is recorded in fisheries statistics. Since 2001, the recorded
catch given in fisheries statistics has increased sharply from 25,000 tons
to 500,000 tons in 2005.

The recording of Fish Trawl catch since 2004 has enabled fisheries
statistics to give a better picture of the real catch taken from the Arafura
Sea. The high rate of occurrence of IUU Fishing in the Arafura Sea is an
indication of ongoing poor fisheries management where the concepts of
Monitoring, Controlling and Surveillance (MCS) are not implemented as
they should be. The fisheries statistics for catch volume and fishing effort do
not represent the real “total extraction” or the “actual effort”, and therefore
cannot be used to undertake meaningful stock assessment, although stock

assessment is an important component of fisheries management.
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5.4 RECOMMENDATIONS

Revitalisation of MCS Programme Implementation :

improvement of data management including data collecting, analysis
and storage, including increasing human resources in terms of quality
and quantity, as well as infrastructure, equipment and supplies both at

national and regional levels. The log book and observer programmed

Monitoring needs to be better organized and putin place asa matter of urgency.

the log book and observer programmers in the Monitoring component.

g Strengthening of the system and mechanisms for licensing can support

National and regional licensing needs to be implemented under a

Controlling common policyand must be“online”

Coordination between officers of the different authorities involved in
. surveillance needs to be greatly improved, in addition to increasing
_)__‘ operational infrastructure, equipment and supplies and improving

social security benefits for field staff. Law Enforcement need to be well

Surveillance and trulyimplemented.

44

Some more concrete actions which can be taken are :

The statistics system needs to be free from data manipulation activities
such as merely recording that the annual production targets have been

reached.

Fisheries regulations should be more specific in line with the data
requirements of fishers and penalties actually imposed for infractions

must be more severe.

A policy of "no data, no license" should be implemented as a matter of
urgency, through regulations from the ministerial regulation level or
above, such as government regulation. This would mean that companies
wishing to renew their fishing license would have to append a report
containing data such as a ‘log book’, without which their application

would be refused.

A Study of Illegal, Unreported and Unregulated (IUU) Fishing
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® Verification of reported fisheries catch must become a key component
of overall improvements to the system. Observers can play an important

role in this verification.

® Thevestedinterestofinternationalbodies and donorsinthe improvement g
of statistical data should be taken advantage of. For example, Australia o
is interested in improving Indonesian fisheries statistics, especially
those relating to shared fish stocks. 8

o

Figure 16.

Revitalisation of MCS Programme Implementation
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TABLE 2

Annual Shrimp Trawl Catch for the Period 1976-2005
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Annual Fish Trawl/net Catch For The Period 1976-2005
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TABLE 4

Annual Bottom Long Line Catch for the Period 1976-2005
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Annual Catch For All Three Gears Combined Over The Period 1976-2005
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