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ANSWER

Coral reef area/Matural reef
{= B0 nm from coastling)
in the South China Sea

reef area
¢ 3nm from coast line) |
| in the South China Sea

During the last 20
years, artificial
reefs (ARs) have
been installed along
the coastline of
several countries in
| this region.
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To date, majority of ARs deployment have not been
adequately monitored, and there is no real
information on the true impacts of sometimes very
costly ARs.

Therefore, monitoring and evaluation should be an
integral part of any ARs programme and the cost of
monitoring and evaluation should be included in the
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This paper highlights { in general) information need to be
collected before and after AR s deployment in order to
- evaluate the effectiveness of ARS projects intermm of fishery
| resources and socioeConomic,
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The purpose of gathering
information on ARs
programme are to enable
the effects of the project
to be assessed and its
benefit measured. The
effects that ARs

deployment have on
fishery and
socioeconomic will vary
from place to place, and
perhaps, over time at the
same place.
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Some surprises
can result,
including
unpleasant ones.
The potential for
ARs to provide

expected benefits
may be reduced
unless a careful
assessments of
their impact are
made.

Taxonomist

RESOURCE NEEDS IN THE
¢ IMPLEMENTATION OF ARs
.. PROGRAMME

Certain basic resources are
— needed to implement a sUCcesstul
AFs programme. These include,

—— =Sufficient skilled manpower (fish
= taxonomist, maring biologist,

o 8= ; oCceanographers, socioeconomics,

{ — ' rmarine engineer, etc)
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Biologist

Certificate Divers
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eSuitable survey and
deployment vessels
and equipment
(barges, crane, jetty,
research vessel, etc)

* Fund for site
= selection (seabed
__Isurvey), ARs
materials and
deployment

Fund for
maintenance,
evaluation and
monitoring
activities

179
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' With the above resources, the ARs programme can
- be successfully conducted that will bring maximum |
- benefits to local community (coastal area) that
' depended on the fishery resources as mean of
‘livelihood.

Methods of Information Collection

There are two main methods collection of
information, which are referred to as active
and pagsive,

The active collection inwolves visiting to
the areas and c out research activity,
interview and gathered anecdotal
information from fishers and others. It is
thus a labow-intensive operation regquiring
a dignificant commitment of manpower
and funds,

Passive information collection, on
the other hand, relies on fisher themselwes
}gmriding the requested data in a standard

trmat, usually ugh filling inlog-books
or pre-printed data forms This method of
ohtaining infonmation iz cheaper and lesg
labour-intensive.

Mote: Collection information should bea
regular activity,
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Although the extent to which
information can be obtained will be
limited by the financial and human
resources available for data collection,
ideally these should include:

+Site Information

*Biclogical information
sizaological information
sDceanographical information
sEngineering information
sSocioeconomic information

SITE SELECTION
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Using a checklist
enable those sites
that are least suitable
for ARs deployment
to be detected. A
Prioritization of the =
various criteria listed | —
here will largely :
depend upon local
circumstance and the
objectives of the ARs
programme.

The checlk-list below shows
most of the important
characteristics to be

considered, and can be
Used to refine the site
selection process:

Type of sea floor

Current speed

Wind and storm

Market

Distance from fisher village

Gears uszed by local fishers
Mumber of fishermen

Risk of conflict between
different communities

Limitation of fishing area

Capability of local fishers to
maintain and look after ARs
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Biological Information

Information on the rapid increase of
resources by installing ARs must be

recorded to confirm that the ARs acted £ i !?'f,r:: .
el - F

positively in creating fish communities. EEEE ciniom!
. # - e W
These include: o T '
. . ﬂ Y- -
«Zessile organism N N
+Fish species composition — P
*Benthic community TR

Fish larvae

Information on sessile organism attach on the ARs
structure could be obtained from scuba diving,
video recording and underwater photographic.
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During scubia diving, divers can
record the marine arganisms such as
sponges, corals, seafans, mollusks
and other sessile organisms that
attach onthe structure ofthe ARS.
Clualitative study on encrusting
organisms should also be done in
order to cormpile information on the
abundance of encrusting arganism
onthe ARs structures.

This is important because these onganism
themselves also indirectly create a
complex habitat for associated animals.
The habitat complexity is an important
factor in reducing predation for small
associated fauna. These fauna will exist
well and increase in abundance providing
an important source of food for many fish
species, with reference to omnivores and
generally camivores.
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There is no specific schedule
to collect this infommation.
Howeswer, regular maonitoring
at every 3 month basis could
prowvide wery good
information. Survey
methodologies used by
research divers included
intersected transect method
for sessile arganism, wisual
obsersation via transect,
fixed stationary points and
search pattern. Permanent
gquadrants were also used o
record changes inthe
community structure and
population level of encrusting
organisms.
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: F"rehmmary baselme Study on fish resources (commermal

' the establishment ofthe ARs. Such baseline studies could

" be carned out in conjunction with the surveys. The use of

i fishtrap as well as hooks and lines could provide some

E preliminary indication of the fishery resources of the selected °
" sites.

Information on the presence of different
schools of fish attracted to the ARs could
also be obtained from scuba diving, video
recording and undenwater photographic,
These observations were espedcially useful
in supplementing the catch data to provide
some estimate of fish abundance. They
also help indicate the presence of other
species of fish not represented in the
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Observation by fishfinder or echo-sounder also provides infornation of the
fish around the ARs but notto the species level. Fish species observed by
undenwater visual ohservation should be listed during each diving activities.
Mights diving also recommended in order to getting maore diversify
information on fish species.

The best methods to collect information on species
composition on commercial species around ARS
are hand lines, squid jigging and trolling.
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Be care when using fish trap and nets because they
can easily entangle with ARs structures. Entangle trap
around ARs will also caused ghost fishing.

Mets also can easily entangle with
artifidal reef structures
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Sampling activities could be applied duringhda}f and night
ime. Sampling should be conducted monthly in order o get
better information. Data on the catches, strikes, and efforts
should be collected, Fish caught must be recardad according
to the species, weight and number, The length, weight also
must be recorded.
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Benthic Community
Benthic community especially macrofauna is considered to be
affected by the installation of the ARs, and it is considered to play
an important role in the ecosystem . Morm ally the density of benthic
macrofauna is higher inside the ARs area than outside.

Sediment sample for benthic
macrofauna can be collected by
using grab sampler. Specim en
than identify into taxonomic
group at least at family level ta
obtain information on species
compaosition, density and
community characteristic. The
Spedes Evenness Index {1} and
Diversity Index (H) could be
used to measure spedes
diversity and richness. This
infarmation could be conducted
priar to the deployment of ARs
and every 6 month to one year
bazis after the depyoyment.

Fish Larvae
The present of multispecies fish as well as their larvae around the
ARz proved that this structure has turned into new habitats that
resemble natural habitat for several demersal fish species as well
as sanctuaries and nursery for fish and other marine life,
Information on the presence of different fish larvae species
attracted to the ARs could be obtained by Using bongo net. This
informaton could be conducted prior and after the deployment of
AR s,
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Geological Information
Itis wery important to take sediment sample before any deployment
of ARs. The particle size composition of the bottom under an ARs can
play a vital rale in the effectiveness of the artifical reef structures.
Sediment partides are divided into sewveral different size ranges
bazed on their average diameter. In general a bottom com posed
largely of all sand size partides would be suitable for artifical reef
site while bottom composed of unconsolidated day size particles
would not support even low density reef materials.
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Oceanographical Information

The most important oceanographical data are current. These
data should be collected over a long period in order to
understand the changing of wave and current speed as well as
their direction. Other information those should be collected
included, plankton diversity, salinity, suspended saolids and
tem perature, While sediment traps could be used to determine
the level of sedimentation at the artificial reef sites.

Engineering Information
Stability of ARs Structures

When considering the design of ARs, the simpler shape
is better. Another factors are the stability of the
modules again the wave action and current.
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After deployment, scuba diving and underwater photograph should
be conducted in arder to record the position and stability of the ARs
structure either overturning or sliding. This activities should be as
regular basic depend on the financial availability and if possible
every 1-3 month for the first yvear of deployment.
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Socio-Economic
Information

+Catch and Effort Data
*Economic Data
sMarket

st sSpcial
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CATCH AND EFFORT DATA

It will be impossible to collect data on &
every fish caught by every boat, but
the information collection programme
should be design to obtain
representative samples so that
information for the multiplying up the
data gathered. A representative
number of fishing vessel should be
sampled from time to time and
following data recarded for each
fishing trip:

sFishing area or ARs location
*Fishing method used

#Time spend using each method
oTotal number and weight

of each spedes caught by each
fishing m ethod

It is valuable to measure
the individual lengths and
weights of representative
samples of fish caught.
This will allow
investigation of changes
in the nature of the fish
resource itself over time,
and will be especially
valuable in the distant
future when questions of
resource over-exploitation
may arise.
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In addition to the catch and effort
data, sampling of fishing vessel
should also include gathering of
the following set of economic
data:

sLzngth of fishing trip

«Cost of fuel, bait, ice and other
expendable items used during the
trip

sPrice for each different species

Comparison of these data with
information obtained before the
ARs were deployed makes it
possible to assess of the real
economic impact of the ARs,

MARKET
&5 well as gathering economic data from fishermen, itis important to obtain
similar infarmation from as wide a variety of retail and wholesale market
outlets as possible. These include the level of demand for fresh fish in local,
urban and rural area. There are usually local preferences for certain species
of fish. In some area, certain spedes are not familiar with locals and they
fetch lower prices, while in the other areas the opposite is the case.
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Sodal
Social inform ation is not as amenable to quantitative sampling than
catch-and- effart and m arket data. However it should be possible to
obtain qualitative information on the social im pacts of an 4Rs
programme through communication with ARs users.

A&Rs may change the way fishermen organize their time. Fisher can
target particular fishing areas and organize their day fishing trip to the
&F=, rather than searching open water for fish and having less chance
of m aking good catches. This may allow them to spend more time on
other economic or subsistence activities or o hawve more leisure or
family time.

One important potential impact
is the creation of new activity
such as recreational fishing. In
particular, fishers are likely to
use their facilities to organize
fishing trip to family member,
friend or anglers as part-time
job.

AR.s Usage

If the ARs were deployved To create a new demersal fishery or enhance
an existing one, an estimate of the numbers of traditional fishers
using ARs should be made.
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If the intention of deploying ARs was to reduce pressure on the
coastal fishery, it is important to find out whether inshore fishers
hawve switched to use ARs and also the number of recreational fishing
are making use of them. Infarmation on the numbers and types of
fishers using an ARs, and the reasons why they enter and leave the
fishery, will allow planning for new ARs deployment, and the
avoidance of conflicts between users if overcrowding appears to be a
problem.
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Alternativel:
d, it is impo
i od g
solution is to look for more prod.
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CONCLUSION

Inxestment in ARs programme, like any indestment,
contains an element of rsk.

Wihen ARs deployment have considered as an ad hoc
fisheries developrment tool, with litile considering belng

given to the wider context (socio-sconomic, biology,
geology, oceanographic ete), conflict, Useless, unproductive,

and wasted funding bawve often been the final outcome.,

The bensfit of the ARS programime can be maximized, the
cost minimized and the risks of faillre reduce by proper
plamning, geod management, consistent and adeguate im
monitzrng and evaluatng

GRACIAS

AND

HAPPY FISHING






