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Introduction

The three-year SPC FAD
research project ran from mid
2001 to mid 2004, with a six
month extension until the end
of 2004 to allow the completion
of fieldwork, data analysis and
report preparation. This project
was funded through the New
Zealand Government’s Pacific
Initiative for the Environment
(PIE) fund. The project was
implemented in three locations:
Niue, and Rarotonga and
Aitutaki in the Cook Islands.
The objectives or outputs of this
project were to:

1. Develop a more cost-effec-
tive FAD mooring design,
with an average lifespan of at
least two years, while reduc-
ing costs to a target unit level
of NZD 4500 for deep-water
FADs (1000 m depth) and
NZD 3000 for shallow-water
FADs (300 m depth);

2. Conduct studies with selected
coastal communities to meas-
ure the FAD-related benefits
accruing to the communities
and the usefulness of FADs as
a management tool; these
issues were of special interest
in areas where reef and/or
lagoon marine protected areas
(MPAs) have been declared
and FADs deployed.

3. Collect catch and effort data
from fishermen involved in
FAD fishing, disaggregated
according to the fishing tech-
nique used, and conduct a
cost–benefit analysis of the
use of FADs; and

4. Produce a technical manual
and other literature, reports
and articles to document the
findings of the project, with
the technical manual cover-
ing the new and recom-
mended design for FADs
based on the project results.

This is the first of two articles to
summarise the final results and
outputs of the project. This arti-
cle covers the results in relation
to the first objective (FAD
designs and costs). The next
issue of the Fisheries Newsletter
will cover the final results in
relation to objectives 2, 3, and 4
above.

Activities undertaken in the
first two years of the project

A progress report on the FAD
mooring designs initially tri-
alled during this project and the
activities undertaken in the first
two years were reported in
Fisheries Newsletter #105. A
brief summary of those early
results are provided here.

FAD materials were ordered for
the three project locations in late
2001; materials arrived in early
2002. Site surveys (Fig. 1) were
conducted in late 2001, with 15
FADs deployed from February
to April 2002 (eight off Niue,
four off Rarotonga and three off
Aitutaki, all in depths from
400–1150 m). 

Three FAD buoy designs (Fig. 2)
were trialled during the early
stages. The first design, used for
offshore FADs, had 15 pressure
floats and 14 purse seine floats
threaded alternately onto an 18
m length of 32 mm diameter
nylon rope with an eye spice
and galvanised thimble at each
end. The second design, used
for inshore FADs, had five pres-
sure and four purse seine floats
threaded alternately onto eight
metres of 32 mm diameter
nylon rope, with an eye splice
formed around a galvanised
thimble in one end of the rope,
while the other end was spliced
directly onto a mussel float. The
third design, also for inshore
FADs, was very similar to the
second, but the 32 mm rope was
replaced with 20 mm nylon
rope, which was sheathed with
black PVC tubing to protect the
smaller diameter rope.

Several types of mooring line
were used in the new designs.
These included 9 mm gal-
vanised wire cable with a tube
thimble hand spliced into each
end to form an eye, 18 mm and
20 mm nylon three-strand rope,
20 mm three-strand polypropy-
lene rope, and 20 mm three-
strand lead-core polypropylene
rope.

Replacement FAD designs

In May and June 2003, after the
loss of five project FADs (2 off
Niue, 1 off Rarotonga and 2 off
Aitutaki), it was decided to
deploy one replacement FAD at
each location. In reviewing the
design, the wire cable upper
mooring (4 losses) and the
polypropylene rope upper
mooring with chain counter-
weight (1 loss) were considered
not the best designs to pursue.
Therefore, all replacement FADs
used either the 20 mm, three
strand nylon rope or 20 mm,
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Figure 1: Sample site survey — Toi area off Niue with sites for two FAD deployments
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three strand lead-core poly-
propylene rope for the upper
mooring.

The buoy system was also
changed slightly, using 28 mm
nylon rope and No. 4 Nylite rope
connectors (Fig. 3). This replaced
the galvanised thimbles in the
eye splices of the 32 mm nylon
rope, which rusted and turned in
the splice causing some abrasion
to the rope. The same arrange-
ment of alternate pressure floats
and purse seine floats was used,

with the mussel float retained for
inshore FADs only.

Cyclone Heta devastated Niue
in early January 2004, which
resulted in the loss of four
FADs, with some damage to the
buoy system of others. As a
result, two additional replace-
ment FADs were deployed off
Niue in June and July 2004.
Figure 4 shows the design and
lists the materials recommend-
ed for the new Indian Ocean
type mooring system.

FADs deployed, their status
and cause of loss

Table 1 summarises the deploy-
ment date, location, the depth at
which each of the original FADs
was deployed, and the status of
each FAD as of 31 July 2004.
Twelve of the original FADs
deployed have been lost,
between 249 to 693 days (8 to 23
months) after deployment. Six
of the lost FADs were of the
same design, using 9 mm gal-
vanised wire rope on the upper
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Purse seine floats with
7 kg buoyancy

Mussel float
Rope spliced to
mussel float

8 m of 32 mm
nylon rope

8 m of 32 mm nylon rope
sheathed ion black PVC tubing

Eye splice with
galvanised
thimble

Pressure floats, rated
to 200 m with 20 kg
buoyancy

18 m of 32 mm nylon rope with eye splice
and galvanised thimble in each end

Figure 2 (top): The three designs of FAD buoy systems used by the project
Figure 3 (bottom): Final design buoy systems used on replacement FADs

Design #1

Design #2

Design #3

Design #4

Design #5

Nylite rope connector

Mussel float Rope spliced to
mussel float

Purse seine floats with
7 kg buoyancy

Pressure floats rated to
200 m with 20 kg
buoyancy

18 m of 28 mm nylon 3-strand
rope with eye splice and No., 4
Nylite rope connector at each end

8 m of 28 mm nylon 3-strand
rope with No. 4 Nylite rope
connector at one end
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Figure 4: Design and materials recommended for the new Indian Ocean-type mooring system

No. 4 Nylite rope connector 
(hole drilled to 28 mm)

18 m of 28 mm 
3-strand nylon rope

15 x oval pressure floats,
200 m rating and 20 kg
buoyancy

28 mm galvanised safety shackle
with stainless steel cotter pin

22 mm forged big-bow galvanised swivel

25 mm galvanised saety shackle
with stainless steel cotter pin

6–10 m off 20 mm galvanised chain

25 or 28 mm galvanised
safety shackle with
stainless steel cotter pin

2 t concrete block

22 mm galvanised safety shackle
with stainless steel cotter pin

No. 3 Nylite rope connector
(hole drilled to 22 mm)

20 mm 3-strand twisted
nylon or lead-core
polypropylene rope

20 mm 3-strand twisted
polypropylene rope

No. 3 Nylite rope connector
(hole drilled to 22 mm)22 mm galvanised safety

shackle with stainless
steel cotter pin

22 mm forged big-bow galvanised swivel

14 x purse seine floats, 7 kg buoyancy

No. 4 Nylite rope connector (hole drilled to 28 mm)

Splice
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mooring. This design lasted
from 313 to 530 days (10 to 18
months) on station before loss.
One of the buoy systems with
cable was recovered; the bottom
eye splice broke (Fig. 5) and
caused the loss. It is assumed
that similar problems were
encountered with the other five
wire cable design FADs that
were lost.

Three of the remaining six FAD
losses were a result of cyclone
Heta. It is not known if the
extreme weather conditions
caused the mooring line to part,
if the buoy system was pulled

Area Latitude (S) Longitude (W) Deployment
depth (m)

Status of FAD

Niue:

Lakepa 19º 00.000' 169º 47.375' 400 m Lost 18/12/02 – 313
days on station

Avatele 19º 07.125' 169º 56.750' 900 m 31/07/04 – 904 days on
station

Limufuafua 19º 11.125' 169º 51.875' 900 m Lost 01/03/03 – 382
days on station

Vaiea 19º 08.875' 169º 54.125' 400 m Lost 19/07/03 – 523
days on station

Halagigie 19º 04.000' 169º 59.500' 800 m Lost 05/01/04 – 693
days on station

Toi 1 18º 56.725' 169º 53.025' 550 m Lost 05/01/04 – 691
days on station

Toi 2 18º 56.225' 169º 52.150' 1100 m Lost 05/01/04 – 691
days on station

Hikutavake 18º 57.250' 169º 55.375' 650 m Lost 29/07/03 – 530
days on station

Rarotonga:

Matavera 21º 13.000' 159º 43.000' 650 m Lost 20/03/03 – 358
days on station

SE Titikaveka 21º 18.125' 159º 43.750' 1150 m Lost 15/01/04 – 659
days on station

Rarotongan Hotel 21º 17.500' 159º 50.250' 1150 m Lost 03/07/03 – 463
days on station

N of Black Rock 21º 10.875' 159º 48.250' 550 m 31/07/04 – 857 days on
station

Aitutaki:

W of Maina 18º 56.000' 159º 52.625' 950 m 31/07/04 – 848 days on
station

SE of Motukitiu 18º 59.500' 159º 42.000' 1030 m Lost 25/05/03 – 415
days on station

N of Arutanga 18º 48.500' 159º 47.500' 960 m Lost 10/12/02 – 249
days on station

Table 1: Summary of the original FAD deployments undertaken in Niue and the
Cook Islands from February to April 2002 and the status of the FADs as of
31 July 2004

Figure 5: Rusted and broken eye splice in
wire cable upper mooring design
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under to a depth where the floats
imploded or were crushed by
the pressure, or if the hard plas-
tic pressure floats were smashed
together, causing them to crack
or break and loose their buoyan-
cy, with the buoy system then
sinking. The latter was observed
on one of the inshore FADs,
where the hard plastic pressure
floats were smashed (Fig. 6) as a
result of cyclone Heta. 

Of the three other FAD losses,
one was attributed to hockling
of the three-strand nylon rope at

a depth of around 90 m (Fig. 7);
the other two losses are thought
to be due to the buoy system
having been pulled under by
strong currents in the area of
deployment, which led to
implosion of the buoys. A fish-
erman reported that the FAD
buoy system on one unit was
underwater one day when he
was fishing. The next day the
FAD could not be located. It is
assumed that the mussel float
used in that buoy design
imploded when the buoy sys-
tem was pulled under (it is not a

pressure float), and that the
other floats had insufficient
buoyancy to support the FAD in
strong currents.

Table 2 summarises the deploy-
ment date, location, the depth
each of the replacement FADs
were deployed in, and the sta-
tus of each FAD as of 31 July
2004. One of the replacement
FADs was also lost off Niue,
soon after cyclone Heta, and it
was thought that the mooring
line might have been damaged
by the cyclone.

Figure 6 (left): Buoy system retrieved after cyclone Heta with hard plastic pressure floats smashed
Figure 7 (right): Hockling in the nylon rope of one FAD, which lead to the rope breaking

Table 2: Summary of the replacement FAD deployments undertaken in Niue and the Cook
Islands with their status as of 31 July 2004

Deployment
date

Area Latitude (S) Longitude (W) Deployment
depth (m)

Status of FAD

Niue:

29-May-03 Limufuafua 19º 11.000' 169º 51.600' 900 m Lost 15/03/04 –
288 days on

9-Jun-04 Halagigie 19º 01.750' 169º 55.225' 720 m 31/07/04 – 52
days on station

22-Jul-04 Hikutavake 18º 57.660' 169º 55.060' 625 m 31/07/04 – 9 days
on station

Rarotonga:

13-Jun-03 Matavera 21º 12.925' 159º 42.950' 650 m 31/07/04 – 414
days on station

Aitutaki:

18-Jun-03 Arutanga/Amuri 18º 48.750' 159º 48.000' 1000 m 31/07/04 – 409
days on station
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As of December 2004, three of
the original and four of the
replacement FADs were still on
station. Five of these FADs have
20 mm three-strand nylon rope
for the upper mooring and two
have the 20 mm three-strand
lead-core polypropylene rope
for the upper mooring. The
three original FADs have now
been in the water for 32–34
months, while two of the
replacement FADs have been on
station for almost 18 months.
These two designs appear to be
reaching the two-year average
lifespan as set out as one of the
objectives of this project. In fact,
if cyclone Heta had not
occurred, there would have
been another four FADs off
Niue. Three of the lost FADs
had been on station for 23
months when the cyclone hit.

Aggregator types and
effectiveness

All project FADs had aggrega-
tors placed on them, although
how long these lasted varied,
based on weather conditions
and design. A data sheet was
completed during each FAD
maintenance trip, and when
trips were made specifically to
work on the aggregators. The
aggregators trialled were:

Bamboo raft aggregator arrange-
ment. This is a Niuean design cov-
ered with coconut fronds and has
been used for many years (Fig. 8).
The raft is approximately three
metres by four metres and is
lashed together with purse seine
twine; six polystyrene floats pro-
vide additional buoyancy. The
raft is attached to the very end of

the FAD buoy system by a 20 mm
diameter polypropylene rope bri-
dle, so it streams behind in the
current. The local fishermen in
Niue like this type of aggregator,
and they feel it is effective in hold-
ing fish around the FAD.

String of five polystyrene floats.
These are threaded on 10 metres
of 18 mm nylon rope, some with
PVC sheathing (Fig. 9). The
floats were spaced about two
metres apart, and the rope was
tied in an overhand knot on
each side of each float to stop it
from moving on the rope. The
PVC sheathing covered the rope
between floats. Coconut fronds
and strapping materials were
secured to short lengths of 10
mm diameter polypropylene
rope, which were attached to
the aggregator next to a float.

Figure 8 (top): Bamboo raft aggregator design used in Niue
Figure 9 (bottom): Rope and polystyrene float design aggregator being trialled by the project

25 cm diameter
polystyrene floats

Bamboo frame for raft Raft covered with coconut fronds

20 mm diameter polypropylene rope bridle

Attachment point to FAD buoy system 25 cm diameter polystyrene float

18 mm
nylon rope

PVC sheathing

10 mm
polypropylene
rope

Coconut
fronds

Weight
Strapping material
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Figure 10: Aggregator made from deer wire fencing
materials and used in both Niue and Rarotonga

Figure 11: Shade cloth aggregator whipped
to upper mooring line before the FAD was deployed

Problems occurred with this
aggregator system tangling and
bunching up, and fishermen in
Niue do not think these are as
effective as the bamboo rafts.

Cylinder type. This was con-
structed from two-metre-wide
deer fencing wire, which was
formed into a cylinder (Fig. 10).
Plastic strapping material was
woven through the wire mesh to
provide areas where baitfish
could congregate. An attachment
bridle made of 10 mm poly-
propylene rope was attached to
the top of the cylinder (Fig. 10),

with the other end of the bridle
attached to the FAD buoy system.
This allowed the aggregator to
hang under the buoy system.
This system did not appear to
work very well and they had a
much shorter lifespan compared
to other aggregator designs.

Shade cloth. This incorporated
10 m of shade cloth two metres
wide, which was whipped to
the upper portion of the nylon
mooring line (Fig. 11). Heavy
twine was used for the whip-
ping. The only problem with
this design was in maintaining

it, as it was attached to the
mooring line prior to a new
FAD being deployed. The shade
cloth worked well and hung in
the current, but could not be
replaced without the use of
divers, or if the upper mooring
line was hauled aboard the
servicing vessel.

Wire mesh and tyre type. This
type of aggregator was trialled
off Niue and used 6 x 2 m of
deer fence wire mesh, six old car
tyres and four styrofoam floats
(Fig. 12). The wire mesh was
rolled around four of the car
tyres and secured. The remain-
ing wire mesh (around 4 m long)
was left out straight, with two
old car tyres attached as shown
in Figure 12. The four styrofoam
floats were attached to the ”top”
end to provide buoyancy; the
rope was also used as the attach-
ment point to the FAD buoy sys-
tem. Coconut fronds were then
whipped onto the wire mesh
using heavy twine. This provid-
ed a large shade area when it
hung vertically in the water, and
it provided shelter for small
baitfish. The Niueans liked this
design and thought it worked as
well as the bamboo raft design.
This design should only be used
in areas of low current.

Overall the aggregator trials are
inconclusive in regard to which
design is best. The bamboo raft
design and the fencing wire and
car tyre designs appear to be
working well and also have the
longest lifespan, lasting several
months in reasonable weather
conditions. The other designs
trialled were also effective; sev-
eral did not last long before they
were lost, however, which did
not allow a good trial period for
assessment. Fisheries Depart-
ments experienced problems in
being able to get to the FADs
regularly to check on and main-
tain the aggregators. The only
definite statement that can be
made is that FADs work better
when deployed with some form
of aggregator.

10 m rope bridle

Cylinder made from deer
fence netting, 1 m in
diameter and 2 m long

Plastic strapping
woven through netting

Top section of mooring line
with shade cloth whipped to it

10 m of shade cloth
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Figure 12: Deer wire fence netting and old car tyre design trialled off Niue

FAD maintenance

A data sheet was used for
recording maintenance activi-
ties and repairs to the FADs.
With this system, the wear of
upper hardware components
and the buoy system could be
monitored, and repairs under-
taken at the appropriate time.

FAD maintenance was conduct-
ed in two ways. Off Niue, the
Public Works workboat was
used for maintenance runs. This
vessel was fitted with a powerful
capstan winch on the transom.
The workboat was manoeuvred
alongside the buoy system, and
the latter hauled aboard by
hand. Once the top connection of
the upper mooring to the buoy
system was on board (Fig. 13),

the mooring line was wrapped
around the capstan and the
upper mooring hauled slowly
(Fig. 14) until the rope became
taught. The mooring line was
cleared of growth and fishing line
as it was hauled (Fig. 14). Once
the rope was checked and any
repairs made to the mooring line
or the upper hardware, the rope
was slowly let out and the buoy
system placed back in the water.

A totally different approach was
used in the Cook Islands, where
the Fisheries Department used

Old tyres

Deer fence netting-2m
wide and 4 m deep

Coconut fronds
whipped to netting

Old tyres

Figure 13 (top): Buoy system
pulled on board ready to haul

the upper mooring line

Figure 14 (bottom): Hauling
the upper mooring line and

removing marine growth and
fishing line
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their skiff or workboat, SCUBA
gear and air-filled lifting bags to
bring the upper mooring line to
the surface. The skiff was tied to
the buoy system. Two divers
with SCUBA gear (Fig. 15)
would then go down taking
empty air-lift bags. When they
reached 30 m depth, a lift bag
was attached to the mooring line
and air from the diver’s regula-
tor put into the bag, causing it to
rise and take the mooring line to
the surface. The divers would

wait at this depth until the air
bag reached the surface.

When the first air-lift bag
reached the surface, the divers
would attach a second bag in
the same manner, and fill it with
air (Fig. 16). Additional air-lift
bags could be attached. The
divers then returned to the skiff
while the last 30 m section of
mooring line was being raised
to the surface. With the mooring
line on the surface, supported

by the air-lift bag, it could easily
be hauled onto the skiff, cleaned
and checked. Repairs were then
undertaken, and afterwards the
mooring line let out.

Overall, the two methods of
conducting maintenance on the
upper mooring and hardware
worked well. However, in Niue,
it was not easy to access the
workboat in good weather in
order to do the work. In addi-
tion, after cyclone Heta it was
almost impossible to get access
to the workboat. Nevertheless,
the maintenance programme
worked well, and the repairs
that were undertaken definitely
added to the lifespan of the
FADs. Regular ongoing mainte-
nance is essential to the overall
success of a FAD programme.

FAD costs

One of project objectives was to
develop a more cost-effective
FAD mooring design. The aim
was to achieve an average lifes-
pan of at least two years, while
reducing costs to NZD 4500 for

Figure 15 (top): Divers preparing to enter the water with empty air-lift bags
Figure 16 (bottom): Attaching air-lift bags to the upper mooring line

Buoy system First airlift bag lifts mooring
line to surface

Second airlift bag

Diver using air from
regulator to full airlift bag

Second diver keeping
an eye out for sharks
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deep-water FADs (1000 m
depth) and NZD 3000 for shal-
low-water FADs (300 m depth).

To determine the overall costs,
the actual FAD costs need to be
defined. Tables 3 and 4 split up
the component costs to give a
better understanding of where
the costs were incurred. For this
project the FAD costs were con-
sidered to include all but the
deployment cost. The latter was
excluded as the cost varied so
significantly between locations
(from NZD 0 to 800 per deploy-
ment). Maintenance costs have
also been included in Tables 3
and 4, although these are ongo-
ing costs in addition to the ini-
tial FAD costs.

For the initial 15 FADs deployed,
the average cost of a shallow-
water FAD excluding deploy-
ment cost was NZD 3093 (15,462
÷ 5 = 3093). This meets the

requirements of the objective on
reducing costs of FADs to
around NZD 3000 per unit, espe-
cially given that most FADs were
deployed in water deeper than
300 m. The cost of the deep-
water FADs excluding deploy-
ment costs averaged NZD 4472
(44,716 ÷ 10), also meeting the
target cost of NZD 4500.

All replacement FADs were
rigged using the more expensive
deep-water buoy system design.
The FAD deployed off Aitutaki
used 12-strand ropes (nylon
upper and polypropylene
lower), which added another
NZD 1300 to the cost of this
FAD. The other four FADs cost
NZD 4183 on average, which is
well within the target figure,
although three of these were set
in depths from 625 to 720 m.

Overall the objective of design-
ing FADs whose component

costs do not exceed the set max-
imums has been met, with the
FADs that remain approaching,
or having passed, the 2-year
average lifespan objective.

Summary

Fifteen FADs were initially
deployed in early 2002, eight off
Niue, four off Rarotonga and
three off Aitutaki, using differ-
ent buoy and mooring systems.
Early losses ruled out the con-
tinued use of wire cable and
polypropylene rope with coun-
terweights. Three replacement
FADs were deployed in mid-
2003, one at each location, with
another two deployed off Niue
in mid 2004 following the loss of
four FADs as a result of cyclone
Heta. 

Overall, two FAD designs are
proving to meet the target two-
year average lifespan, with

Table 3: Summary of costs for each of the initial project FADs

FAD (depth in
metres)

Buoy
s y s t e m

Moor ing
s y s t e m

Anchor
b l o c k

Sub-total Freight
c o s t s

Sub-total Deployment
c o s t s

Total cost

Niue – shallow
Lakepa (400) 742.87 1386.08 400 2528.95 520 3048.95 350 3398.95 319.09
Vaiea (400) 707.15 1357 400 2464.15 520 2984.15 350 3334.15 1005.39
Toi No. 1 (550) 742.87 1469.1 400 2611.97 520 3131.97 350 3481.97 644.6
Sub-total 2192.89 4212.18 1200 7605.07 1560 9165.07 1050 10,215.07 1969.08
Cooks – shallow
Black Rock (Rar –550) 707.15 1614.61 400 2721.76 430 3151.76 800 3951.76 1301.44

Matavera (Rar – 650) 692.07 1624.06 400 2716.13 430 3146.13 800 3946.13 218.64

Sub-total 1399.22 3238.67 800 5437.89 860 6297.89 1600 7897.89 1520.08
Total – shallow
FADs

3 5 9 2 . 1 1 7 4 5 0 . 8 5 2 0 0 0 1 3 , 0 4 2 . 9 6 2 4 2 0 1 5 , 4 6 2 . 9 6 2 6 5 0 1 8 , 1 1 2 . 9 6 3 4 8 9 . 1 6

Niue – deep
Avatele (900) 1376.82 2105.08 400 3881.9 520 4401.9 350 4751.9 1071.59
Limufuafua (900) 1376.82 2254.83 400 4031.65 520 4551.65 350 4901.65 384.89
Halagigie (800) 1376.82 1967 400 3743.82 520 4263.82 350 4613.82 681.9
Toi No. 2 (1100) 1376.82 2388.8 400 4165.62 520 4685.62 350 5035.62 868.04
Hikutavake (650) 1376.82 1888.83 400 3665.65 520 4185.65 350 4535.65 700.09
Sub-total 6884.1 10,604.54 2000 19,488.64 2600 22,088.64 1750 23,838.64 3706.51
Cooks – deep
Raro. Hotel (Rar – 1150) 1376.82 2571.98 400 4348.8 430 4778.8 800 5578.8 820.09

Titikaveka (Rar – 1150) 1376.82 2413.15 400 4189.97 430 4619.97 800 5419.97 958.89

Maina (Aitu – 950) 1376.82 2199.35 400 3976.17 650 4626.17 150 4776.17 1203.84

Motukitiu (Aitu – 1030) 1326.02 2309.76 400 4035.78 650 4685.78 150 4835.78 644.84

Arutanga (Aitu – 960) 717.05 2149.85 400 3266.9 650 3916.9 150 4066.9 218.64

Sub-total 6173.53 11,649.09 2000 19,817.62 2810 22,627.62 2050 24,677.62 3846.3
Total – deep FADs 1 3 , 0 5 7 . 6 3 2 2 , 2 4 8 . 6 3 4 0 0 0 3 9 , 3 0 6 . 2 6 5 4 1 0 4 4 , 7 1 6 . 2 6 3 8 0 0 4 8 , 5 1 6 . 2 6 7 5 5 2 . 8 1

Total FAD costs 1 6 , 6 4 9 . 7 4 2 9 , 6 9 9 . 4 8 6 0 0 0 5 2 , 3 4 9 . 2 2 7 8 3 0 6 0 , 1 7 9 . 2 2 6 4 5 0 6 6 , 6 2 9 . 2 2 1 1 , 0 4 1 . 9 7

* Cost of aggregators and ongoing maintenance costs (materials and fuel) for the FADs after deployment (no staff costs)

Cost of components in New Zealand dollars (NZD) Aggregators
and ongoing
maintenance

costs *
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three original FADs having been
in the water from 32 to 34
months; as of December 2004,
two of the replacement FADs
having been on station for
almost 18 months. One of these
designs uses 20 mm three-
strand twisted nylon rope in the
upper mooring, and the other
uses 20 mm three-strand twist-
ed lead-core polypropylene
rope. The use of alternating
purse seine floats and 20 kg lift

pressure floats on 28 mm nylon
rope and Nylite rope correctors
is proving to be the most effec-
tive buoy system.

The costs of the project FADs
have met the target limits of
NZD 4500 for deep-water FADs
(1000 m depth) and NZD 3000
for shallow-water FADs (300 m
depth). The costing of project
FADs included materials,
freight to get the materials to

the project locations and the
cost of the mooring block (2 t
concrete block). Deployment
costs were not included as these
varied greatly from one location
to another. Overall, the project
shallow-water FADs averaged
NZD 3093 each, while the deep-
er-water FADs averaged NZD
4472 for the initial units, and
NZD 4183 for the replacement
FADs.

Table 4: Summary of costs for each of the replacement project FADs

FAD (depth in metres) Buoy
s y s t e m

Moor ing
s y s t e m

Anchor
b l o c k

Sub-total Freight
c o s t s

Sub-total Deployment
c o s t s

Total cost

Niue
Limufuafua (900) 1224.2 2331.35 400 3955.55 520 4475.55 350 4825.55 514.59
Halagigie (720) 1384.1 2122.2 400 3906.3 520 4426.3 350 4776.3 113.05
Hikutavake (625) 1453.7 1614.15 400 3467.85 520 3987.85 350 4337.85 121.04
Sub-total 4062 6067.7 1200 11,329.70 1560 12,889.70 1050 13,939.70 748.68
Cook Islands
(Raro)
Matavera (650) 1246.8 1765.9 400 3412.7 430 3842.7 150 3992.7 795.84
Sub-total (Niue /
Raro)

5 3 0 8 . 8 7 8 3 3 . 6 1 6 0 0 1 4 , 7 4 2 . 4 0 1 9 9 0 1 6 , 7 3 2 . 4 0 1 2 0 0 1 7 , 9 3 2 . 4 0 1 5 4 4 . 5 2

Cook Islands
(Aitu)**
North Arutanga (1000) 1218.62 3546.8 400 5165.42 650 5815.42 150 5965.42 689.88

Total FAD costs 6 5 2 7 . 4 2 1 1 , 3 8 0 . 4 0 2 0 0 0 1 9 , 9 0 7 . 8 2 2 6 4 0 2 2 , 5 4 7 . 8 2 1 3 5 0 2 3 , 8 9 7 . 8 2 2 2 3 4 . 4

* Cost of aggregators and ongoing maintenance costs (materials and fuel) for the FADs after deployment (no staff costs)
** More expensive 12-strand ropes used as no other materials available on Aitutaki at the time.

Cost of components in New Zealand dollars (NZD) Aggregators
and ongoing
maintenance

costs *


