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Introduction 

The Outer Reef Slope fishing survey was conducted during October and November, 1996 
with the broad goal of obtaining some reliable figures on fish catches and fishing effort 
from both main islands in Western Samoa. The outer reef slope has been identified by the 
Western Samoa Fisheries Extension and Training Project as the area outside the outer reef 
where the sea floor slopes down away from the island and into depths in excess of 100 
metres. Roughly speaking this is between one and five miles off the outer reef Armed 
with this information it should be a straight forward exercise to determine if fishing in this 
area can be economically viable and support repayments of a small ($9000) loan with 
moderate repayments. 

Two Master fishermen were commissioned to undertake this survey. Mr Ueli O'Brien is a 
current employee of the Fisheries Division and carried out the survey on_Upolu Island Mr 
Simi Lava is a Master fisherman with bases in both American and Western Samoa, and 
carried out the survey on Savai'i Island Both master fishermen had a crew of two for the 
duration of the survey. In an effort to maximise the validity of the data, fishermen were 
allowed to keep their entire catch, and were paid each week on the satisfactory completion 
of that weeks data forms. 

Each fishing crew fished from an aluminium. boat equipped with an outboard engine, 
anchor, and fishing reels. The boats and engines were different and these differences have 
been noted and will be discussed later. 

General sites for the survey were chosen because the adjacent villages were participating 
in the Western Samoa Fisheries Extension and Training Project. As shown in Map I. 
below the areas fished were, Sato'alepai, Falealupo, Salelologa, Aleipata, Fagaloa, 
Manono, Falelatai, and Fusi Safata. Specific fishing spots were chosen by the master 
fisherman at the time. 5 sites were chosen on Upolu, and 3 on Savai'i. As a rule the 
fishing boat, equipment, and crew were transported to the selected site at the beginning of 
the week and were subsequently picked up at the end of the fishing week. One condition 
of the ORS survey was that the area to be sampled was up to 5 miles outside the reef and 
that fishing crews were encouraged to troll for pelagic species as well as bottom fish. The 
average depth of bottom fishing was between 50 metres and 70 metres. 

Values for the fish caught were estimated by referring to either a table of length/weight 
data compile�_by Dr. Leon Zann �r br_asking one or several Fisherie�Qfpc�!!·
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Analysis of the Results 

Time allocation 

The fishing crews spent 16 days around Upolu and 11 days around Savai'i. A total of 
1432 kg of fish were caught during this time with an estimated value of $4346. 

This information can be further broken down into bottomfishing and trolling data. 
Bottom.fishing accounted for a total of 846 kg while trolling contributed 585.5 kg. In 
percentage terms 59% was from bottomfishing compared with 41 % for trolling. 

Percentage time spent fishing 

2 Trolling 

19% _ 

81% 

2 Trolling 
41% 

- -- --- -

Percentage of catch (kgs) 

Figure 1. Percentage time spent fishing and percentage of catch 

If the relative times are compared 81 % of the total number of hours were spent 
bottom.fishing as compared with only 19% for trolling. These percentages do not include 
the 4.5 hours that were travelling time from Apia to Aleipata. 

The number of days spent in trolling was about a quarter that of bottomfishing and this 
can be ex.plained by looking at the weather conditions during the survey. On days where 
the sea was moderate to rough trolling was an unattractive option. Of the 27 days of the 
survey, the conditions were rough or very rough on 16 and moderate on a further 5 days. It 
follows then that when sea conditions are favourable it is beneficial for the fishing crew to 
spend several hours trolling. 

CPUE 

Probably the most important and meaningful statistic is that of catch per unit effort 
(CPUE). This refers to the number of kilograms of fish that are caught for a fixed amount 
of effort. The effort may be measured as hours per man, hours per line, days per line, days 
per m� hours per boat or days per boat. The most accurate figure for CPUE is 
'kg/line.hour. During this survey each man only worked one line and therefore kg/line.hour 
and kg/man.hour are the same. Appendix 2 shows graphically the CPUE in both 
kg/man.hour and kg/man.day. It must be pointed out that the number of hours that 
constituted a fishing day varied between 3. 5 and 17. Most of the following discussion 
refers to CPUE in kg/man.hour but as a guide to the practical situation kg/man.day is used 
This latter unit is also the one that is used for calculating the breakeven values. 
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A summary of the CPUE values is shown below. 

CPUE 
CPUE kg/man.hours 
CPUE kg/man.days 

Bottom fishing 
1.49 
12.82 

Table 1. CPUE values for different fishing methods 

Trolling 
3.99 
15.01 

Total 
2 

18.35 

The CPUE for trolling for the whole survey was almost 4.4 kg per man.hour, (if the 4.5 
hours of travelling is not included but 3.99 kg per man.hour if it is included). On some 
days the result was poor sometimes nothing, but on others the catch was extremely good. 
Even if trolling only supplies the bait for bottomfishing the financial benefits are obvious. 
A brief look at the graphical representations in Appendix 2 shows clearly that trolling is 
very much hit or miss with 4 days ( 11 hours) producing only bait. On another 5 days the 
CPUE was over 11 kglman.hour! ! . 

$/unit effort 

The average $/kg value of the fish taken by trolling was lower (2.67 $/kg) than that for 
bottomfishing (3.29 $/kg). 

Because of the fact that the CPUE ( catch per unit effort) was higher for trolling 
(4.39 kg/man.hour) than for bottom.fishing (1.49 kglman.hour) when these two sets of 
figures are combined; for every hour bottom.fishing, each man averaged a catch whose 
estimated value was $4.90 whereas for every hour invested in trolling each man averaged 
a catch worth approximately $11. 72. 

Comparing the overall data for the Upolu crew with the Savai'i crew showed remarkable 
consistency indicating reliability of the results. 

Savai'i 
Upolu 
Total 

Hours 
90 
148.5 
238.5 

Days 
11 
16 
27 

Kg 
543.1 
888.8 
1431.9 

$ 
1766 
2580 
4346 

kg/man.hr 
2.01 
1.99 
2.00 

Table 2. Comparison data for Savai'i and Upolu 

kg/man.day 
16.46 
18.51 
17.68* 

$/man.day 
53.51 
53.75 
53.65 

* Note: this value includes 4.5 hours trolling from Apia to Aleipata while travelling. If this
essentially travelling time is omitted then the value is 18.35 and is more accurate.

From the data in Table 2. above, one can see the amazing agreement between the two 
crews in $ per man per day. 

For bottom.fishing the CPUE was 12.8 kg/man.day while for trolling the CPUE was 
15 kg/man.day. When these figures are plotted on the breakeven curve in Figure 2, $2.50 
and $2.00 respectively are found. During the survey the average $/kg value for bottomfish 
was 3.29 and for trolling was 2.67. Both of these values are significantly higher than the 
breakeven $/kg value. 
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Figure 2. Breakeven curve ie. where returns to fishers just balance the total cost of 
fishing. 

The best days were when the crews combined both bottomfishing and trolling. This makes 
for long but usually profitable days. When the weather is bad, it is still possible (albeit 
uncomfortable) to bottomfish and this provides the fisher with his day to day subsistence 
living. 

Profit and loss 

The nett profit or loss is the all important figure for the survey and indeed for any 
entrepreneurial enterprise. There will always be days where a loss is incurred - fishing is 
like that- but over these 27 days an estimated nett profit of $2312.92 was made. Not 
forgetting that the weather was rough on many of these days and prevented the crews from 
spending as much time as they should have, the result was very encouraging. 

The average daily cost as calculated from Appendix 1 was $75.30. From Table 2 above 
the value of the daily catch was $53.65*3=$160.95. This leaves a daily profit of $85.65. 

Wages and depreciation have not been taken into account in the survey costs but they have 
been calculated into the breakeven curve shown above in Figure 2. From this breakeven 
graph, (calculated for price/kg against CPUE, where returns to fishers just balance 
predicted costs of fishing), a CPUE of 18.35 kg/man.day (the overall value for this 
survey), has a breakeven price per kilo of $1.6 ($/kg). The average $/kg for this survey 
however was $3.03. Using these figures the profit level for the survey can be estimated. 
(3.03-1.6=1.43*1432 =$2055). This figure agrees closely with the calculated nett profit as 
shown in Appendix 1 of $2312.92. 
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Catch Composition for the ORS Survey 

A total of 1004 fish were caught during the survey and the total weight was 1432 kg. 

The main types of fish caught by bottomfishing were: 
Savane (Lutjanus kasmira) 
Sinapa (Pristipomoides sp) 
Filoa (Lethrinus elongatus) 
Malai (Lutjanus sp) 

The main types of fish caught by trolling were: 

Gata.la (Epinephelus sp.) 
Mataeleele (Lethrinus sp.) 
Papa (Plectropomus sp) 
Utu (Aprion virescens) 

Atu (Katsuwonus pelamis) and Asiasi (Thunnus albacares ). 

Lutju1111s q11i11q11elineams 

BLUE-LINED SNAPPER 
Savane 

Katsuwonus pelamis 

SKIPJACK 
Atu 

Lerhrinus elongatus 

LONG-NOSED EMPEROR 
flloa 

Lutjanus gibbus 

PADDLETAIL 
Malai 

Thunnus albacores 

YELLOWFIN TUNA 
Asiasi 

All these above fish are regularly seen in the fish market and command good prices. 

The Catch composition analysis is shown in detail in Appendix 3. but several points are 
worthy of note. Of the 1004 fish, 521 were either Savane or Atu. On the other hand Atu 
contributed 37.7% of the total weight with Filoa adding a further 14.2%. The value of the 
Atu was estimated at $1397 or 32% of the total value of the catch. 
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Analysis of Costs. 

The costs have been broken into fuel, oil (2 stroke), ice, food and bait. 

4 Food 

14'1(, 

5 Bait 

18% 

Savai'i cost % 

3 Ice 

25% 

1 Fuel 

35% 

8% 

Figure 3. Cost percentages for 
Savai' i crew 

4 Food 

31% 

5 Bait 

12% 

Overall ORS 

Cost percentages 

3 Ice 

22% 

4 Foo 

36% 

7% 

5 Bait 

10% 

Upolu cost% 

3 Ice 

21% 

1 Fuel 

28% 

Oil 

Figure 4. Cost pe rcentages for 
Upolucrew 

Figure 5. Breakdown of Cost Percentages for the ORS Survey 

Firstly regarding the fuel: the engine used in Upolu was a 30 HP Yamaha outboard but in 
Savai'i it was a 20 HP Yamaha Unfortunately the fuel use ratio is not a straight linear 
relationship but without detailed specifications from the manufacturer and detailed 
information on times and RPM' s from the skippers, an accurate comparison is pure 
speculation. If the data in Appendix I is viewed with fuel use in focus, the fluctuations 
become apparent. For example on 5 November the Savai'i crew bottom.fished for 12.5 
hours and only used IO litres but on 21 November the same crew bottom.fished for only 
6.5 hours and used 10 litres. 

The Upolu team had similar fluctuations. For example on I October after bottomfishing 
for 13 hours they used 15 litres. On 21 November after bottomfishing for only 9 hours 
they used 30 litres. Days where both trolling and bottomfishing were done the fuel usage 
becomes even more complicated. Of the 595 litres that were used during the survey, 411 
litres were used by the Upolu team which fished for a total of 16 days, andl84 litres were 
·used on Savai'i fishing for 11 days. The daily averages were 25.7 litres/day and 16.7
litres/day for Upolu and Savai'i respectively. The ratio of these two daily averages is 1.53
which corresponds very neatly with the HP ratios (30:20 or 1.5). The average hourly
consumption ratio is 1.35 which is not so neat. The only thing that can be said with
ce rtainty is that the 30HP engine uses more than the 20HP engine. As a final note it should
be said that although every effort was made to ensure the veracity of the data there may
have been some pilfering of fuel in the course of the survey.( Fuel costs have been
calculated at 96.8 sene per litre.)

The 2 stroke oil costs have been calculated using SO: 1 mix ratio and the number of litres
of petrol used. For the purpose of this report the; cost of 1 litre of2 stroke oil was $12. It is
a significant cost accounting for $142.8Q fQT tllO JUf\'JY,



Ice costs depend on the purchase price per bag and can be highly variable. The am_ount 
required varies with the particular situation too. For example on Savai'i in Sato'alepai and 
Salelologa a freezer was available and leftover ice was saved by putting back into the 
freezer until the next day. The average cost per day on Savai'i for ice was $12. However 
on Upolu the average cost per day for ice was almost $20. 

Food costs were remarkable in the difference between Upolu and Savai'i. In a total of 
$621.30, the Savai'i crew spent a paltry $76.30 or 14% of total costs. On the other hand 
the Upolu crew spent $545 or 36% of their total costs for food as shown in Figures 4 and 5
above. Each fisher was paid an allowance of $25 per night for food and lodging on top of 
the wage payment and being able to keep the fish. It is assumed, and was certainly the 
case sometimes, that the fish caught were partly eaten by the _ crew and the remainder 
given to the villagers in exchange for meals and lodging. Possibly a misunderstanding in 
how to fill in the data sheets has caused a problem here. The best data for the purpose of 
the survey would have been the equivalent value of the food used rath�r than the actual 
money spent. 

Savai'I 

20il 

10% 

1 Fuel 

40% 

Upolu 

10% 

Figure 6. Breakdown of Cost Percentages without Food costs included. 

1 Fuel 

42% 

As can be seen from Figure 6 the cost percentages for the two crews agree closely with 
each other when the food costs are omitted. The fuel component accounts for 
approxiately 40 % and is the main cost. 

Bait costs during the survey were variable. It must be noted that bait was bought at the 
beginning of the fishing week and generally was not bought again in that week thus 
biasing some daily costs. Market prices are also variable and some bait was caught rather 
than bought. The average daily bait cost was $11.40/bottomfishing day. The bait 
accounted for between 16 % and 21 % of the costs. 



Proiected ORS fishing venture compared with the survey. 

The survey provided data that can be used to establish the viability of outer reef slope 
fishing but there are some important considerations and differences. 

I. The engine will be 15HP and not the larger and less efficient 20HP and 30HP. Fuel
costs will be correspondingly reduced, perhaps half of the fuel costs for the Upolu crew
who used the 30HP. 2 stroke oil will be even less since the 15 HP uses 100:1 mix and
not 50: 1 like the others.

2. The fishermen that were involved in this survey were seasoned fishers with years of
experience and local knowledge. This accounts for more than can be guessed at. Things
such as reading the weather, picking the tides and the particular fishing site all play
important parts in fishing. A new comer to this sort of fishing should not expect to
perform as well as these results indicate. Certainly not in the first season.

3. Replacement of lost fishing gear is another small cost that has not been considered but
the proposed fishing boat, engine, gear package will supply the initial fishing gear cost.

4. As stated above wages have not been included in the survey costs. In order to provide
more accurate information wages must be considered. It is probable that in a new
fishing venture the inain fisher would be taking a minimum wage for the start but the
crew would still be demanding some payment If for example each member of the
crew were paid $20 for each day fished, and there were 2 crew, then the wages cost for
the survey would be $1080. This still leaves over $1000 for the period of the survey.

5. Regarding loan repayments, if the value of the daily profit is $85.65 per fishing day
(from above), and a fisher managed to fish 3 days a week or 12 days per month then the
total monthly profit is $1027.80. If a further $480 is paid in wages for the crew ( $20/
day/ man and 2 men) there is a profit margin of $547.80. Repayments on a $7000 loan
from the Development Bank are a minimum of $250/month over 5 years. These figures
indicate that enough profit would be made each month to make bank loan repayments
as well as pay wages.

6. The survey was only conducted over a short period of time and at one time of the year.
A more complete picture would include seasonal and lunar variatiofi!? in catch rates and
market prices.

Although the fuel and outboard oil costs would be significantly reduced, the remaining 
points will all lead to a smaller nett profit to the fisher than indicated by the ORS survey. 

Conclusions. 

In conclusion it appears that based on this fishing survey a viable fishery exists for small 
aluminium boats to fish in the outer reef slope areas surrounding the islands of Upolu, 
Manono, and Savai'i in Western Samoa. Initially profit margins may not be up to 
predicted levels especially because of lack of expertise on the part of the fishers. In time 
however and with training, profits should be equal to or above the levels shown in this 
survey. 

Suitable management strategies including regular monitoring are necessary so that this 
new fishery is not over exploited. This would be part of the Fisheries Division 
responsibility. 
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Appendix 1. I Data summary oithe Outer Reef Slope.Fishing Survey' �- 'November 1996 I 
__ -- S•�•l'� and Upolu I I I ! __I I 1,,. 11 "·" . \. . 

BOTTOM FISHING' I TROLLING I: DAILY DATA ' > '.' I I ' COSTS' ··I 
Date Lines Tot.hrs Fish kg CPUE Value$ Hours Fish kQ CPUE Value$ Tot.hrs Tot.k�. Tot.$ CPUE I Fuell! Fuel$ Oil - $ . lice - $ Food$

SAVAl'I DATA 
Sato'aleoai 

-----

5-Nov 3 12.5 . - . - --

7-Nov 3 7 
8-Nov 3 11 

Fale aluoo 
11-Nov 3 7.5 
13-Nov 3 4 
14-Nov 3 4 
15-Nov 3 3 

Saleloloaa 
18-Nov 3 6 
20-Nov 3 3.5 
21-Nov 3 6.5 
27-Nov 3 11 

11 days total
UPOLU DATA 

Aleioata 
30-Sep 3 

1-Oct 3 13 
3-Oct 3 
4-Oct 3 

Faaaloa 
7-Oct 3 13 
9-Oct 3 12 

10-Oct 3 12 
Manono 

21-Oct 3 11 
23-Oct 3 4 
24-Oct 3 12 

Falelatai 
18-Nov 3 12 
20-Nov 3 4.5 
21-Nov 3 9 

Fusi Safata 
25-Nov 3 11 
27-Nov 3 
28-Nov 3 

16 days total

31.2 0.84 103.00 
48.3 2.3 142.25 4 0 (bait) 0 
10.4 0.32 57.75 

83.9 3.73 285.50 
58.5 4.6 227.30 3 0 0 

102.1 8.51 294.00 2 75.5 12.6 
37.8 4.2 154.00 1 41 13.7 

7.1 0.4 36.25 2 0 (bait) 0 
11.4 1.09 41.00 2 0 (bait ) 0 
11.5 0.59 44.50 
24.4 0.74 109.00 

4.5 0 
60.7 1.56 177.00 

5 18 1.2 
5 17 1.14 

36.85 0.95 114.80 
59.8 1.67 198.50 5 39 2.6 
25.3 0.71 83.00 

29 0.88 100.50 
21 1.75 56.00 5 12.5 0.84 

43.3 1.21 105.75 

59.1 1.65 180.00 
36.1 2.68 110.00 3.5 118.5 11.3 
25.3 0.94 92.25 

23 0.7 71.25 
3,5 120 11.4 
3.5 144 13.7 

... 

-

12.5 31.2 102.50 0.84 10 9.68 2.40 15.00 18.60 
...; 

o.oo·_, 11 48.3 142.25 1.47" 20 19.36 4.80 15.00 16.90 
i 11 10.4 57.75 0.32 I' 7 6.78 1.68 6.00 

' I 7 

-

7.5 83.9 285.50 3.73 25 24.20 6.00 12.00 12.00 
-

0.00 7 58.5 227.25 2.79 25 24.20 6.00 12.00 -
155.00 6 177.6 449.00 9.87 25 24.20 6.00 12.00 

6.5tf1 117.00 4 78.8 271.00 25 24.20 6.00 12.00 

0.00,, 8 7.1 36.25 0.3
,..1 7 6.78 1.68 18.00 

0.00' 5.5 11.4 41.00 0.7J 15 14.52 3.60 18.00 14.40 .-
i 6.5 11.5 44,50 0.59;! 10 9.68 2.40 6.00 8.40 

11 24.4 109.00 0.74'.!i: 15 14.52 3.60 6.00 6.00 
! H 178.12 44.16 132.00 

,Ii 

r J.
-

! 4.5 Oi 25 24.20 6.00 20.00 30.00 
1.56J: 13 60.7 177,00 15 14,52 3.60 20.00 40.00 -·

10.00; 5 18 70.00 1.21! 18 17.43 4.32 10.00 30.00 
1.14 j 56.00 5 17 56.00 20 19.36 4.80 10.00 30.00 

-

I 
13 36.85 114.75 11 15 14.52 3.60 30.00 30.00 0.95,, 

-

1.94ti 132.00 17 98.8 330.50 35 33.88 8.40 20.00 40.00 
l 12 25.3 83.00 0.11:P: 20 19.36 4.80 10.00 25.00 

I I I' 
11 29 100.50 0.88 r! 25 24.20 6.00 20.00 30.00 

-

1.25 11 , 25.00 9 33.5 81.00 38 36.79 9.12 30.00 60.00 
,-

1.21 ,! 12 43.3 105.75 20 19.36 4.80 20.00 30.00 
: ! 
- i., 12 59.1 180.00 1.65, 20 19.36 4.80 20.00 30.00 

6.45w 283.00 8 154.6 393.00 45 43.56 10.80 20.00 50.00 
-

9 25.3 92.25 0.94i, 30 29.04 7.20 20.00 30.00 
-

! '.I· 

I 11 23 71,25 0.7] 30 29.04 7.20 20.00 30.00 
-

334.00 3.5 120 334,00 11.4 >J 30 29.04 7.20 20.00 30.00 
-

391.00 3.5 144 391.00 13.7 25 24.20 6.00 20.00 30.00 
- � 

COMMEN" I • 
Bait - $ Total$ Nett.$ .. I 

·• 

14,00 59.68 42.82 Rough 
caught 56.06 86.19 Rough.rain 
caught 14.46 43.29 Rough,rain 

20.00 74.20 211.30 Rough 
20.00 62.20 165.05 Rough 

42.20 406.80 Rough 
42.20 228.80 Rough 

18.00 44.46 -8.21 Very rough
caught 50.52 -9.52 Very rough
caught 26.48 18,02 Very rough

24.00 54.12 54.88 Calm
96.00 

80.20 -80.20 Travelling
caught 78.12 98.88 Rough 

61.75 8.25 Rough 
64.16 -8.16 Rough

25.00 103.12 11.63 Rough 
102.28 228.22 Calm 

59.16 23.84 Moderate 

30.00 110.20 -9.70 Rough
135.91 -54.91 Mod erate

74.16 31.59 Moderate 

60,00 134.16 45.84 Moderate 
124.36 268.64 Moderate 

86.24 6.01 R ough 

40.00 126,24 -54.99 Calm
86.24 247.76 Calm 
80.20 310.80 Calm 

Total I 189.51846.051 �12783.60
27 days� Total I CPUE(kalboat.da'il, I 55.06

gl �, 3:9911563.00 238.5j 1432\4346.00\ � !. �\ 754::�01.�15,74.00 621:_J0I ML.Q.Q\2033.0�l 2312.92I 
CPUE(kglman.da'il, \ \ 18.35 J \(Withou t Ueli's travelling day included) J ] J I I 

I 
- =--- - I I I I I I I 

---

--
-

- ,_ -
I -
i 

i 

-
- · 

- -· 
.., 

-
- - ! 

. ! 

-' I 

- .. 

I . 
I 

- . 
I 

-
I 

- -· 
-

I J, 

i - . 
. I [ 

I 

-
- -

----
-- ... --··· _,, = ··'· ... 

-- -- ---



Appendix 2. 

CPUE(kg/man.hr) vs Day fished 
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