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Introduction

1. TheFiji Istands, lying appraximately between Lat. 16°S and 21°S, and Long. 177°E and
178°W, comprise about 300 islands and numerous islets and reefs, covering an oceanic area of
sbout 260,000 km2. The group has a relatively large continental shelf of about 15,000 km2
in tolal, mostly in the form, of shallow waters in the west and north of the main islends, Yiti
Levu and Venua Levu.

2. Per capita apparent consumption of fisheries products, including domestic production
and imports, is around 47 kg for the 770,000 people of the country (Fisheries Division
preliminary estimats).

3. The fisheries sector is relatively diverse with industrial, commercial/artisanal and
subsistence components. One of the major roles of the Fisheries Division of the Ministery of
Primary Industries is to collect, analyse and disseminate production deta from the fisheries
sector for administrative, planning, policy formulation, development appraisal and user
information purposes. To this end, 8 Market Survey group was established within the Resource
Assessment and Development (RASD) section of the Division in 1977.

4.  As it name suggests, the RAKD section also hes the responsibility for scientific stock
sssessment of exploited populations and provision of management advice 8s required.

S.  This paper describes the present data collection system developed by the Fisheries
Division, its output, and relations with other Government departments and user groups.
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The present system

6.  The Merket Survey group, or Inshore Resource Management branch as it hes evolved
into, has the services of six steff virtually full time, three in Central Division (Suva), two in
Western Division (Lautoka) and one in the Northern Division (Labasa). Their efforis are
primerily directed to surveys of commercial/artisanal sactor market outiets - municipal
markets, road-side sales, retall outiets and the Netional Marketing Authority. No catch data are
currently collected directly from commercial fishing vessels (other than the industriel snd
ex{)ort fleet), nor ore any dele on vessel operational economics or economic indicators
collected.

1.  As the Fisheries Division administers the licensing of fishermen and vessels, and
exports of marine produce, date are obtained from these sources, as well.

8.  The industrial tuns fleet (Ika Corporetion) provides deteiled catch and effort data on
forms supplied by the Division. Lending deta are supplied by the Pacific Fishing company
(PAFCO), where most of the industrial calch is canned for export.

9.  The subsistence fishery was surveyed in 1978/79, providing an estimsted total catch of
13,800 mt. This is arbitrarily upgraded annually, but with little confidence, and the estimate
requires considerable refinement,

10. Deta is obtained from other Government departments (Bureau of Census and Statistics,
Department of Customs end Excise). The ten-year Agricultural Census, which was to generate
information on the fisheries seclor for the first time, was due this yeer ( 1988) but has been
postponed for obvious reasons, (o ensure data gathered is truly representative.

11. Delarelevent to stock assessment have besn collecied on an ad hoc besis, as required.

12. The following sections provide detoils of the present system, dela processing
arrangements and dissemtination of information collected

Market Statistics (Commercisl/Artisanal Catch)

13. The Fisheries Division has made considorable efforts to develop its market intelligence
system, and the greater part of the Division's deta gathering effort is directed towards this
activity. Fiji's fish marketing systems are complex, particulerly when compared 10 the
overal size of the sector and con be classified as follows :

- Municipel marketls

- foedside Sales -

- Sales {0 Retail and Wholesale outlsts
- National Marketing Author ity

14. Most of the non-fish products are sold through the municipal markets, while finfish
follow a variety of channels. Middlemen are buying a significant and increesing shere of the
catch for both local sale and shipment 10 other urban centres.

Municipol markets

1S5.  There are eleven municipal markets, all of which except Labasa are on Vit Levu, le.
Contral Division -4, Western Division -6 (Figurs 1).
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16. Most fish sold in the municipel markets continue to be sold by the fishermen. However,
middlemen are taking an increasing proportion of the catch and are dominent in some markets,
particularly in Western Division.

17. Suvais the major consumption centre of fish in Fiji, With a tolsl populstion of almaost
80,000 &s at mid 1985 (including Nausori and Lami) out of & nationel total populstion of
over700,000. The fish market in Suva formerly handied as much fish as the other major
morkets, but the high level of market charges (30 to 50 cents per kilogram) has caused
fishermen to withhold their fish end mast of the local marketed catch is now sold from punts in
the neighbouring cresk or by roadside vendors. Market fees in the olher municipal markets are
lowegmdwmfrunﬁeanlsoﬂmto 14~ 15 cents in most of the lerger Western Division,
markets.

18. Suvaand the Western and Northern Division fish markets open datly apart from Sundey,
while the remaining Central Division markets only genersily receive fish on Ssturdays. Other
products such as kai (fresh weter mussel), marine molluscs, echinoderms and seeweed are
sold through the general produce section of the markets.

19. The markets are surveyed by Fisheries Division steff, usually on at least six days each
month for the six day markets, one of each day except Sundays. All fish fs also recorded by the
market master (weight only, not species) as it enters the market and this provides 8 resdy
check on total quantity. The Fisheries Officer responsibls for recording the market throughput
on particulor sampling day arrives ol the market at about the opening time of 0700 and
remains until most fish have arrived, usually by 1400. Hs notes the weight of fish by species
or species group brought in by each fisherman or middiemen and the price which he feels to be
representative for that dey’s sales.

20. Once the six (or mors) day’s defe have been recorded, any duplicsted days are averaged
and {otal quantity for the month estimated by multiplying the six day tolal by four and adding
the outstanding days. For example, if & 30-dey month commences on & Monday, it would be

10 add the quantity reported for Monday and Tuesday, as there are five of both these
days in the month.

21.  Asimilar merket recording system is employed ot three of the reguiar selling locations
outside the municipal markets. in Central Division, much of the fish sold in Suva is now sold
from boats in Nabukalou creek adjacent 1o the market. This selling location and another of the
major roadside stalls &t Lagere, midway between Suva and Nausori 1s currently being surveyed
on the same basis as the municipal markets. A reasonably reguler survey is also underiaken at
Namaks, on the outskirts of Nadi which hes a throughput of about 10 tonnes per month.

22. Following & review of this system in 1986, the sampling strategy was revised, in view
of the fact that half of the week's output in most markets is received on a single day ( Seturday)
and that the four largest markets account for 808 of market fish. Sampling efforts are now
concentrated on Seturdays in the major markets, sllowing more effort {o be directed to surveys
of roadside sales and retail outlets. This also reflects the declining percentage of total catch
passing through municipal markets annuelly. Market masters, who have historically collected
information on sales volume, have slso been issued with simple record books in which the type
of fish can also be recordedd (Appendix 1).
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Rood-side Sales

23. These accounted for epproximetely 30% of commerctal fish and non-fish sales in 1986
(Anon, 1987). In Contrai Division the practice of roadsids sedling in centred in Suva, though it
is reasonably common 1o a distence of about 80 kilometres from the cepital.

24. Theoutlets are surveyed once or twice per month, using market survey deta sheets, with
most surveys on Sundeys. The surveyers usually make sbout three rounds of the stalls. Each of
the seven m]ltm orons is recordsd separately, though in the final analysis only aggregate
data is pr

25. In Western Division, the rosdside outlets are generally concentrated around urban
centres, including Lautoke, Namaks (Nadi), Tabarau, Matalevu, Namads, Lomewai and Cuvu.
Namaka has become a major selling point in recent months and now has a throughput as high as

Nadi itself. Qutlets ore surveyed as transport permits, but given the 200 km of road to be
covered, this 1S a major constraint.

sales throuah Retall outlets

26. The third component of market is the quarterly collection of date on sales by retail
outlets. These are intended to be undertaken each April, July, October end January when data
relating to the previous three months are collected.

27. The main classes of retall outlet are: hotels/restaurants, butchers, shops and
shops/supermarkets. The surveys are undortaken through interviews with the managers of the
outlets. Of the various clesses, only a few of the butchers maintein records of their purchases
and the interviewer notes that quantities purchased from these records. For the other classes,
the data are based on the respondent’s recall of his purchases and accuracy consequently
suffers, probably being weighled towards his purchases during the immediately procesding
period. Since the butchers account for over 80 per cent of tolal outlet sales, this is not serious.
However, out steff consider a monthly or bimonthly survey merits introduction to reduce
{emll probr;ms. and receipt books were recently supplied to retail outlets on a trial basis
Appendix ,

National tMarketing Author ity

28. NMA is a semi-government organisation which purchases fish from the fishermen in
villeges and urban centres in Viti Levu, Venus Levu, Taveuni and other aress. A recent
development has been the installation of ice boxes in some villages, where ice is delivered and
fish purchased, normally every two deys. Some fish are sold locally, but the mejority are
forworded to Lami on refrigerated trucks via the roll-on, roll-off ferries. in Lami, fish is
sold fresh, frozen, or may be processed for local ssle or export,

29. Dsla are collected by Fisheries Division within their “Other outlels”™ survey on »
quarterly basis from the NMA bases ot Lami, Lautoka and Labasa. Only retail deta are recorded
8s other sales would risk double counling the other surveys. Price data are not always
reported, but represent a potentially useful check on the market price analysis.
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Industirial Tuna Production

Tunas catches

30. The six pole and line vessels maintain duplicate logbooks, which are intended to be
forwarded to Ressarch Unit every month. Some vessels require reminding to complete and/or
return their sheets and one vessel (private) has consistently refused to supply dota. The data
recorded on the sheets are as follows (Appendix 2) :

;:?l choracteristics (name/1ight wattage/number of crew/tonnage)
Bait ares code ( sometimes completed by market research steffs)
Baiting position

Catch per houls

Total celch

Species composition (8)

Fishing noon temp.

Ares fished

School sighted/Fish

Catch per species( number/averags weight/ lotal weight)

31.  The deta are entered into & data base and are analysed through a basic data sorting
programme. In the same way, bait celches by volume, species grouping and area are available.

32. The foraign longliners had all left Fijian walers by early 1986 while the two purse

seiners departed in mid- 1985. Until thet time, the Division wes receiving monthly SPC

designed logsheets, recording similer information to that for the tuna pole boats (except for

the baiting information). Particular problems were previously experienced with some of the

Eaiwm vessels, reportedly due 1o the inability of some skippers to read and write in
nglish,

33.  The data are forwarded irregulerly to SPC for computer processing. Summeries of
catch and effort deta are returned promptly, often within two weeks.

Tuna landings

34.  Since the tuna are not weighed until they ore londed, the weights as recorded in the
logbooks are not always accurate. Moreover the fishing months do not always correspond to
calendar months. On landing 8t PAFCO, each vessel's fish ore weighed and the deta recorded.
Monthly summarfes are prepared and forwarded to the Division. Catch dats are transcribed
onto analysis shasts and are totalled by spreadsheets al the end of the year. These dets are used
loohefk the accuracy of the catch data and are published in aggregeted form in the Annual

Other data

Imports/Exports

35.  Dataon exports are collected at two levels. All exports of marine produce are required
in theory to be registerad with the Fisheries Division. In praclice, only about 70 % of exports
by volume are registered, and the Customs Department is therefore the main long term source
of export deta, and the only source of import data. These custom entries are now made on line,
considerably speeding up the anatysis.
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36.  The Division however, obtains detailed export data (numbers, species and collection
ares) on two resource categories - equarium fish and ornamental corals - by virtue of a
Cabinet decision relating to the harvest of sedentary resources. The growing exports of deep-
waler snapper have also been sampled in greater detai).

37.  Through the cooper-ation of the Bureau of Statistics, the previous import classification,
which grouped 308 of the volume in only 2 of the 16 categories used, has been rovisadto
provide grester details on impor{s.

Licence data

38.  Recognising the snnual licence application prooess is the one time of the year when all
commercial fishermen are in contact with the Division, efforts were made in 1987 1o collect,
by interview, 8 wider range of information from fishermen as a sector inventory (vessels,
geer and fishermen) . Analyses of these data are proceeding.

Catch effort (loghook) data

39.  Apart from the pole and line flget, no commercial vessels have supplied cstch ond
effort date. An unsuccessful attempt was made in 1982 1o fssue duplicate logbooks, in English,
ond fijian, to commercial fishermen. Follow-up was poor, objectives were mixed, no
incentives were provided and the schems failed.

40. More recontly, in response to the need for dote from the developing deep-waoter

snapper ishery, logbooks were issued to the larger vessels which supply the bulk of the catch
('see relevant paper).

41.  As noted earlier, no deta on vesssl operaling economics, other than that generated by
ika Corporation and private vessel owners, are collected, nor are economic indicators.

Apparent comsumption is similarly not calculsted. in the abssvm of an economic capability
within the Division, these will continue (o be low priority.

Subsistence sector surveys

42.  While the subsistence calch looms so large in tolal fisheries production, its accurate
survey is an important but difficult and unproductive (in the direct development sense) task.

It has been recommended (Anon, 1986b) that a two-component survey be underteken,

comprising s 108 village interview survey of coastal villages (208 of households) followed
later by & weighing survey of 25% of the previous samptle (once in summer, once in winter),

Census data

43.  The national census provides few date of relevance to the fisheries sector. However , the
10-year Agricultural Census, scheduled for 1988 but posiponed temporarily, has sgreed to
include a fisheries section for the first time. This should provide & range of useful data on

populstion involvement, gear and vessel cetalogue, participation in the sector, levels of effort
by area and deta on tenure patlerns.
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Stock assescment dota

44.  Few dats have been collected for long-term slock assessment purposes, apart from
pole-and-~1ine and bait fish calches by the industriel fishery (see, for eg., Lewis et al., 1983
ond BP 14, this workshop). In conjunction with market survey deta, length-frequency deta on
lethrinid species were collected at municipal markets over & 12 months perdod as part of &
preliminary sssessment of levels of exploitation of this the most valuable fish family in the
catch (Dalzell et al, MS).

45.  More recently, landings of deep-water snappers have been intensively sampled, as
representative of virgin stock, for derivation of yield paremeters (M/K, Loo etc). Netural
populations of giant clams have been sampled in situ as pert of an assessment of Fiji's stocks.

Data analysis

46. The Division opersies & relatively well developed System of microcomputer dats
analysis. The head officer in Lami processes most dota (much market data is now supplied
monthly on disk by outstetions) using an HP9837 (pole and line catch , graphics, clam survey
dota), on 1BM AT (Market dats, outlet survey dets, graphics, others) and 8 Commodore 20
(maorket dats, licensing database). In addition, subsidiary offices (Lautoke, Labasa, Accounts,
information) operete IBM XT's. Il is eventually planned to link all systems through the
Government's EDP Yax system, via a dedicated phone 1ink.

information dissemination

47.  The main exiernal vehicle for the dissemination of statistical data is the Division’s
Annual Report. This is now issued in timely fashion ie. by March-April of the following yeer,
ond in summary format which mekes most important date readily accessible. Appendix 3, for
example, shows the six year summary of local fisheries production from the 1986 Annual
Report.

48.  Internally, a quarierly statistical bulletin is produced for circulation. This not only
assists the preparation of Annual and brriefing reports, but complies with the requirement of
the Central Planning Office to collate and provide 8 quartertly sector production summary.

49.  inthe past, monthly bulletins on tuna caich wers provided for industry (ike Boerd of
Director' 5) but their usefulness was hampered by the delay in returning caich forms by some
vesssls. .

50.  Detaare supplied on request to other agencies both within Fiji (eg. Fiji Development
Bank, private sector enquiries) and without (FAO Yearbook of Fisheries Statistics, Regional
Dala Base, Regional Register of Yessels).

S1. 1t has been suggested that more should be done o disseminate production data
particularly market data ( volumes, prices) on a timely basis (Anon, 1986b), preferably by
radio broadcasts.



SPC/Inshore Fish, Res./BP 13
Page 9

Conclusions

$2.  The system developed by the Division is moderately sophisticated by regionsl stendards
ond in general is working well in support of development planning. The recent review of the

system has allowed the system to be refined to some degree, through the identification of
weaknesses,

53.  The major deficiency continues to be the absence of time series catch/effort data in
most fisheries. This challenge is gradually being addressed.

S4.  The system is demanding of manpower, but generates meesurable resuits out of
proportion 1o this commitment (6 full time staﬂ) Lack of trensport and staff training are
stil} major constraints, but the existing system, which is continuing to evolve, has served the
Fisherles Division and F 1J1 well in its first 10 yeers.
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Appondix 1
Sheet from record book {ssued to market masters

MINISTRY OF PRIMARY INDUSTRIES. No 00165“{
FISHERIES DIVISION , P.0.B0OX 358, SUVA, -

DATE. .o veeerenncnnns
NAME OF MARKET .....cvvvnenennn.. RECORDER’S NAME ......rvevenrennnnnnes
FISH PRODUCTS NON FISH PRODUCTS
Type of fish 1 HWeight (Kg> i1 Type of non fish | Weight (Kg’
/ HH : ——_—— —

Sheet from recsipt book issued to retail outlets.
CONFIDENTIAL MINISTRY OF PRIMARY INDUSTRIES Lo
===zszzass== FISHERIES OIVISION , P.0.BOX 358, SUVA. - N2 002001
SUPPLIER ....iitvreerennnanncnccnoany eeee DATE .....ccviiivnencrenen
ADDRESS ..vivvinecnocnnncncnanesscomensns ORGANIZATION CODE ......cviverncnnnns
Marine Produce(Name)iWeight (Kg> I(Retail Price>!! Marine Produce (Mame)! Weight (Kg> !(Retail Price)!




{CONFIDENTIAL)

Form | Monh,

fi

it

DAILY CATCH RECORD — POLE & LINE VESSELS : FlLII.

Vessel: _________ Month: — Recorder:

No. of Crew:

GRT

Net Size: ______ Lights (No.,
Total wattage}

BAITING INFORMATION

FISHING INFORMATION
SPECIES COMPOMTION (37

Codel o ‘s

Baiing Position

EIW

[Carch per hout (bkes}

Mouls.

== ]

BRIPIACK YELLOWFIN

fi
H

L)
tome 01

TS

COMMEN
te.g. other wecies caught,
ol ranber)
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Appendix 3
Summary of local fish production, Fiji, 1981-1986.
CLASSIFICATION 1981 1982 1983 1984 1985 1986
Wgt Value Wgt Value Wgt Value Wgt Value Wgt Value gt Value
$1000 $1000 $1000 $1000 $1000 $1000
FISH PRODUCTS
Municipal Market 132,91 2022,.22  973.7¢ 1B32.67  B40.60 1575.80  925.30 1425.20  980.93 1638.20  943.i1 1916.59
NMA 192,00 234,67 13513 660.78  290.60  365.96 276,00 277,13 379.33  656.93  240.53  478.45
ither Butlets 1303.16  3251.48 1735.76 3265.71 2360.60 A484.30 272B.00 5333.74 2491.04 5727.20 3113.77 4194.40
Smoked Fish 9.85 36.85 21.50 64,50 35.82 123.13 21.30 43.99 27,30 61.00 16.33 35.93
Salted Fish 9.65 41,74 26,70 80.10 33.80 141,73 9.70 38.63 9.10 20.50 4.45 2149
Sub total 2649.57 9586.96 2913.80 5903.76 3561.42 6690.52 3960.30 7338.69 4083.70 8103.83 4338.19 Ba49.07
NON-FISH PRGDUCTS
Municipal Market 1093.51 719,04 1443.10 2879.10 1450.30  880.96 1547.16  7h6.39 1175.70  643.83 1279.96  930.12
NMR & Other Outlets  39.30 144,95 57.10  113.91 502,90 - 782.20 233.40 910,37 423.38  339.40 544,55  896.11
Sub total 1132.81  863.99 1500.20 2993.01 1953.20 1663.16 1780.56 1674.76 1399.08 1003.23 1824.51 1784.23
RURAL FISHING SCHEME  79.04 104,99 99.40  133.32  143.80  192.03  121.76  169.00  .1B0.70  256.94  210.00 #380.13
Total 3861.42  4555.94  A513.40 9030.09 5458,42 8545.71 58h2,62 9184.45 5863.48 9344.00 372,70  380.13
Subsistence 14200.00 14400.00 14600.00 14800, 00 15000, 00 15200.00
CANNERY PRODUCTION
Canned Fish {ctn) 709522.00 635461.00 531321.00 592484.00 436315.00 602281.00
Fish Heal 640,15 279.33  T17.50  329.47  741.40  312.80  482.18 652,18 324,70 771.00 394,45
INDUSTRIAL FISHERIES
Pole & Line 5828.20 4496.60  4664.30 3830.00 5468.90 3426.20 4572.80 3900.00 3252.00 2325.10 3119.34  2220.00
Purse Seine 722,25  b6A4.48  1006.70  BI2.60 1006.00 894,20  577.26 436,80  493.00  A97.10
Long Line 3219.29  5073.00 2139.50 3371.00 1384,22 5381.80 1832,90 2200.00 2105.60 3751.50 1237.20 1730.00
Other (Import} 368.00  381.83 1987.30 1594.30 2374.20  1620.50 5924.00
Sub Total 9749.74 10414.28 7810.50 B8013.60 8227.12 10284.03 8970.26 B131.10 B424.80 8194.20 10280.34 3950.00
BAIT 110.59 144,57 114,56 95.18 57.20 39.70
EXPORT )
Shark fin AL.60 207.72 40.50  108.80 1.70 61.62 8.00 64.00 10.82 108,20 8,32 84.36
Trochus 182.70  109.64  219.10  328.45 33410 576,90  340.10 44619 27400 534,30  233.66  T738.99
noe 70,05 26.42 17,10 il.e 22.30 80,28 23.460 84.%6 16.10 96,00 12.34 45.12
Beche-de-Mer 15.84  109.08 34,60 346.03 32.90 394,80 33,70 451.35 66,20 460,00  229.38  B86.47
Frozen Crab 4.10 20.44 4.26 34.08 1.50 12.00 - - 0.04 0.18
Frozen fish-Private 9.40 4.4 7.50 37.50 3.10 13.50 4.50 45.00 26,60  133.00 88,77  309.46
-PAFCO  1673.30  2810.11 543,70  T73.90 492,50  926.70  433.80  £74.90 1823.00 3300.00  184.00  180.48
Dried Seaweed 173.40  135.29
Sacked Fish 0,04 0.11
Others 16,35  380.59
Sub total 1992.99  3307.79 866,76 16B0.06  B94.10 1667.80 1063.80 1967.40 2216.77 4791.88  948.27 274147
Aguarium Fish {no} 12866.00  2400,00 59404.00 95,48 71840.00  103.33
Canned Fish {ctn) 662206.00 15468.10 574129.00 11310.00 771470.00 16416.00 589543.00 16088.30 450198.00 12497.10 615994.00 19500,00
Dosestic canned(ctn) 6662.00 88.25 7691.00  108.96 7034.00 76,38 B8678.00 115,82 7400.00 108,86 8192,00  142.98




