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PAST AND PRESENT DATA COLLECTION SYSTEMS OF

THE BOTTOM FISHERY IN TONGA: A COMPARISON.

S.LANG]
FISHERIES DIVISION., MAFF. TONGA.

S SR

ABSTRACT

The past and present data collection systems
of the bottom fishery in Tonga are described.
For ‘the ‘purpose @of.stock mssessment of -this
fishery, the past 'system: was found to be
inadeguate. A new system was devised to
rectify this situation. However, in using
fishermen &8s the main esource of data, sources
of error still exist,

1. INTRODUCTION

Following the S.P.C. Stock Assessment workshop in Noumea, 1986,
Fisheries Tonga wished to implement & full stock acsessment
programme on the bottom fishery in Tonga.

The existing data collection scheme was reviewed, found
inesdequate for the proposed programme, oaond a new system was
established.

Also in 1986, a visit waes made by Dr. Polachek, at that time a
statistician with $.P.C’s Tuna and Bil1fish Assessment Program.
This was requested by the government of Tonga in order to improve
all existing fisheries statistics.

This paper describes the past system, liste the main problems of
using this for stock assessment, including those advised by
Polachek (1986), and gives the main details of the new system,

2. BACKGROUND

The commercial development of the bottom fishery in Tonga, with
its target species of snappers and groupers (Ref. App. 1), began
in 1980 after S.P.C.’s Deep Water Ficghing Projects in 1978 and
1979, F.S.P.’s Demonstration Boat Project and the UNCDF/UNDP
Boatbuilding Scheme.
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Fishermen were trained on the demonstration boats in techniques
required to fish the extensive seamountes in Tonga, using the FAO
- design Western Samoan handreels. For & description of this

technique ref. Mead (1979). Bottom fishing is in depths of 50 to
400 metres. v ‘ S

In addition to bottom fishing, many boats troll for pelagic
species whilst travelling to and from the fishing grounds. During
the skipjack season some boats cease bottom fishing entirely.

The UNCDF scheme was to build 40 wooden, inboard d{eee1 fishing
vessels, the majority 28ft in length.

Fisheries Division helps select suitable fishermen to apply for o
loan for a new boat, and then conducts & 6 month practical
training programme using the new boat.

In " additien to ,the;iUNCDF boats which will number 40 by early
1988, there are 9 private boats engaged in bottom fishing.

b L
F :

P 7 3. THE PAST DATA . COLLECTION SYSTEM.

This was implemented as part of the UNCDF Project and therefore
on1y UNCDF boats were, mon1tored

3.1.AIMS

1. To asseese the profitability of individual
vessels,

2. To ensure loan repayments are made to the
bank.

3. To get%ef fisheries catch statistics.
3.2.METHODS.
Each boat owner was required to fill out and submit a 1og£heet

for each fishing trip. (Ref. App. 2).

Ldgsheets were collected in the main fisheries centres;
Tongatapu, Vava’u, Ha’apsi and Eua. (Ref. Fig.1).

Data from these was transferred to a big ledger book with a
separate page. for each vessel. :

Monthly summaries on each vessel and monthly totals for all
vessels were transferred to a8 monthly summary report.,
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3.3.RESULTS

Mohthy summaries were used to ‘compile annuasl reports,
estimating total landings of fish from UNCDF boats. S S

Individual fishermens’ performances were monitored from the data
on economic performance.

In Vava’u, summaries of each boats performance were graphically

displayed 1in the fisheries office to provide feedback to
fishermen. ‘ ‘ o

3.4.PROBLEMS
Po1ﬁ§h£k (1986) lists many problems with the gsystem, including;

Procedures for and consistency of <collecting the forms
varied between fisheries centres. In Vava‘u, this was very
good, while in Tongatapu, the Division relied on fishermen
bringing in the forms to the office. In Ha’apai - and Eua the
reporting system had 1lapsed by the time of Polachek’s
vigit. ' : ‘ o o : o

Many forms were incompletely filled out. The number of
fish, size range,location of catch and hours of effort were

often not recorded.

The filing system in Tongatapu was disorganised and
logsheets missing.

Additional problems for stock assessment were;

Since the fishermen themselves filled out the forms, the
information was sometimes fabricated. '

No individual lTength or weight measurements were made.
The species list was inadequate for monitoring individual
" species, eg. the Z main species were lumped together with

others under the umbrella term "palu" ("snapper").

The bottom fishes were put together with pelagics 1in
summary reports,. ) )

Boats cther than UNCDF boats were not monitored.
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4. THE PRESENT DATA COLLECTION SYSTEM

The design of the present collection system is based on ideas
learnt at the S.P.C. workshop. (Walters and Hi1b§;n (1986):  i 

-4.1.AIMS

The final aims of the stock assessment programme are to answer
the -questions '

1. How big is the resource?

2. How best to manage the resource in order to sustain the
fishery? ‘

The present system aims to collect the following data; (Ref.
Fig.2 for the rationale behind the <choice of data to be
collected.)

. .Catch and effort statisgicé s0 thaf»c&tcﬁf@qﬁvés. mortality
~..and .surplus production may be ce]gq1eted,' -

Location so that Spa£i51 distribufiéﬁ'may be estimated,
also size distribution and catch and effort by area.
Length / wéight ‘measurementé_ to. esﬁiﬁaté? growth; age,
mortality and recruitment rates. . '

Otolith samples to give age, growth and mortality.

Depletion Experiments to estimate initial stock size.

4.2.METHODS

Catch and effort statistics

In Tongatapu, fisheries  officers try to meet every boat
returning from bottom fishing. The fishermen are interviewed and
a2 logsheet. (Ref. App.3) filled out., A count of every fish by
species is done. o o '

tatisticse

(L]

Léngﬁh/Weiqht

In addition -to .the above, in 4 monthe each year, 2 trips from
each bost are recorded for lengths and weights of every fish by
species. After 1 year, when length/weight relationships were
established, only lengths were recorded.

Thies quarterly sampling is done in Vava’u and Tongateapu.
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Depletion experiments and Otolith gsampling.

In addition to collecting information from fishermen, depletion
experiments were initially conducted by the government research
vessel. Aleo otolith samples and date on sex was collected.
However, after 2 months, fisheries lost the use of this vessel,
and this work ceased. B LT T e e

L

Dats processing.

Data. from the logsheets is transferred to &8 sheet used as the
header file on the computer (Ref. App. 4). Only the 7 main
species are recorded for analysis. ;
Lengths and weights are recorded on separste sheets (App. 5) for
analysis at the South West Fisheries Center, Honolulu
Laboratory. C :

i
.

Encouragement for fishermen. | .-

~

Initially, charts of the;aeamohnfs were given to the fishermen,
with compass courses plotted from their port of departure. 2
free bags of ice. are issued in return for measuring a catch.
Mapes showing areas of good C.P.U.E. are presented in meetings.

4.3.RESULTS : f

Data ‘9na1yse& $0 T&r‘has enabled basic populastion parameters,
yield per recruit estimates, length/weight relationships and
length,frequency_dfstributions‘to be made.

'
o :

Absence of sufficient dats on sex and otoliths is a problem, but

cannot be gained From commercial catches, as the fish are sold
whole, not gutted. ’ . e s

Cooperation by fishermen has been very good.

5. DISCUSSION

At present, all .data used for analysis comes from the fishermen.
Without a research boat, additional | information .cannot be
gained. ' b : Lo Lo
Although some of the problems of the past déta.pql1ection system
have been eliminated, eg. .lack of consistency 'in reporting,
length measurements, effort data and catch location, others
gtill remain as follows; ’

Despite the céoperatTOn of the fishermen, sources of error
exist in data gained from them, :
For examplé, hours of fishing are not gaccurafe; many
fizhermen do n¢t have watches, < '

Location of catch may be falsified.
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Data on pelagic fish is no longer recorded, nor economic
deta, as the latter is no longer required.

However, maximum accurscy has. been obtained in species
identification and fish measurement by having the sampling '~ done
by fisheries officers. Also so far the amount of fishing effort
captured by the present system represents 25% of the total for

Tonga and has continued at this level for the first 18 months of
the § year programme. : :
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APPEND Y 1. SPECIES LIST (BOTTOMFISH TONGA)

o PR
i L

FAMILY: SERRANIDAE (GROUPERS)
g Ep1neghe1us‘ggg}emfasc1atus

Epinephelus morrhua
‘Epinephelus fasciatus .
Epinephelus truncatus ..
Epinephelus fuscus .
Epinephelus areolatus
Epinephelus maculatus
Epinephelus microdon
Epinephelus merra . ...~ - .
Epinephelus hoedtii T
Epinephelus salmonoides - ..
Epinephelus fario

:Epinephelus poec11onotus.
Epinephelus chlorostiqgma
Epinephelus tauvina
Epinephelus mystacinus

Cephalopholis igarashiensis
Cephaslopholis sonnersti
Cephalopholis aurantius,. ‘
Cephalopholis .sexmaculatus

Saloptia powelli. . ...
Variola louti. ., ..
Varicla albimarqinatas
Plectropomus leopardus
Plectropomus melancleucus

FAMILY: POMADASYIDAE (GRUNTS\ SWEETLIPS)

SUBFAMILY: PLECTRORHYNCHUS
Plectrorhynchus chaetodontoides
Plectrorhynchus orientalis (picus)

FAMILY: LETHRINIDAE (EMPERORS & LARGE-EYE BREAMS)
Gnathodentex (Wattsim) mossambica

Gymnocranius japonicus
Gymnocranius rivulatus
Gymnocranius griseus (%)
Gymnocranius robinseni (%)

Lethrinus chrysostomus
Lethrinus lentian
Lethrinus rubrioperculatus
Lethrinus miniatus
Lethrinus xanthocheilus
Lethrinus nebulosus
Lethrinus microdon
Lethrinus ornatus (7)




“AeP. 1.

FAMILY: LUTJANIDAE
Pristipomoides
Pristipomoides
Pristipomoides
Pristipomoides
Pristipomoides
Pristipomoides
Pristipomoides

(SNAPPERS)
filamentosus
flsvipinnis
multidens
sieboldii
auricilla
(Tropidinius)
(Tropidinius)
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zonatus
amoenus §argyrogramm1cugl

Etelis coruscans
Etelis carbunculus
Etelis radiosus

Aphareus rutilans
Aghar?us furcatus

Aprion virescens

Paracaesio kusakarii
Paracaesio xanthurus
Paracaesio sordidus

Lut janus
Lutjanus
Lutjanus
Lutjanus
Lutjanus
futjanus
futjanus
Lutjanus

bohar

qibbus

fuivifiamma

sebae

rufoiineatus

fuivus

kasmira

gquinqueiineatus (spilurus)

ifutjanus boutton

FAMILY:

Anomaiops Sp.

(LANTERNEYE FISH)

FAMILY: POLYMIXIIDAE
Poiymixia sp.

FAMILY: HOLOCENTRIDAE
SUBFAMILY: MYRIPRISTINAE (SOLDIERFISH)
Myripristis chryseres

hypsipterygion
japonicus

Ustichthys
Ostichthys

FaAMILY: EMMEL TCH
Erythroclies

-—l —t
X
C
rm
xi
[74)
-~

DA
eq

O e
-~

I H
&c

FAMILY: GEMPYLIDAE (SNAKE MACKERELS)
Frometnichthys prometheus

Kuvettus preticosus




SPC/Inshore Fish. Res./Bfg39 t?
Page 12 -

APP.1.

FAMILY: CARANGIDAE (JACKS & POMPANOS)
Seriola rivoliana o
Seriola quingueradiatus (?)

Seriola lalandi (asureovittata) (2)

Caranx luqubris ' o e
Caranx ignobilis - - - . Pl
Caranx melampyqus =~ - = -

Carangoides compressus

Alectis indicus

Decapturus tabl

FAMILY: SPHYRAENIDAE . (BARRACUDAS)
Sphyraena barricuda
Sphyrasena forstersi

FAMILY: TRIODONTIDAE (THREE-TOOTHED PUFFERS)
Triodon macropterus (bursarius) .

FAMILY: TRICHIURIDAE (CUTLASSFISH)
Trichiurus lepturus

FAMILY: LABRIDAE (WRASSES)

SUBFAMILY: BODIANINAE SR A
Bodianus perditio
Bodianus trilineatus

FAMILY: PRIACANTHIDAE -(BIG-EYES) °©
Priacanthus sp. RE

FAMILY: MURAENESOCIDAE (PIKE‘CbNGER EELS)

Mursenesox cinereus

FAMILY: MURAENIDAE (MORAY EELS)
Gymnothorax sp.

FAMILY: MULLIDAE (GOATFISH)
Mulloidichthys pflugeri (%)

FAMILY: PERCICHTHYIDAE (TEMPERATE BASSES)
Neoscombrops pacificus - Vo

FAMILY: BRAMIDAE (FPOMFRETS) ‘
Tractichthys steindachneri

FAMILY: GRAMMISTIDAE (SOAPFISHES)v
Pogonoperca punctata
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Number of Crew o ! Fiahing Method e
To olahi kau Loutal _ Fourizma Toulai
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Fish Mzrkel ! , Total Catch .
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Ha:minu Toutai .
3o ) ———
Other Salea.. . o e
Fakakaloa Fa'auge Fatatau'ka ’
e :
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i
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i Y
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v O ™ o Amount Weight Value
%XP‘HISEAF%:? W, 93H'1 g voer,y | Labl 0 Mamafa - hulinga

Billfish (H!ku a) EEL

Dolphinfish (w_himahi) ST

vWahoo (Valu louniu) .
: Rainbow~BunnEf'(‘Ufﬁhn‘h)
Yellowfin ‘funa’ (Takuo/.uhiﬁJhi)

emem o Al e cmmie me— - 13

B Dog Téoth " a1 (Vall Longa) -

e mt—— e e e ot )+ - e g -

Eiatenns sman bt ol IEEELS -

__bktpdauk,('Atu)

Macker ' '0tule)

Barracu . ! x;vluanatu)

hl eamee e ceeees e e O

Trava-ﬂ - uno)

Grouper ( gatal;) N R O\

Snapper (Pa1u)

Lonb T.41 -uApher (Palu tavake)

Emperor (uangu)

Variennfcd <mneror (UamtuJOd) R

Longanse uxrero~ ('gucul:a)

Red Bass (vln“gmea)

oil “iah(?llutalatala/V=lu maxa)
e (ranma) R e

Jea- Perch (Koango)
Green Jobfish §'Utu)
'Other(Ika kehe)

““Total (Fékaﬂatoa)

\..».—-_ B e e et ol e

_.Please fill this out and return the cOmpleted form to tne Fisheties
Office In Sonu, 'Chonua, Pangai, Nelafu or Niuatoputapu zfter wour
-#ishong trip, e neel tuls re; ort t0 maintain our recoeds and nelp the
devavelorment of Tonsa's Tic heries,

10ku ou kole atu:haenk ki he kau Loutd' iemou kutaki 'o fakafonu 'a e
foomu ko'eni pea fakufoki ki he 'ofisa Toutai 'i 3opu, '6honua, Pan:zai
Neiafu, Niuato,ut.ipu, hill pe kaiato ho'o folau toutal kotoa pe. ' Biu
fu'u fiema'u 'u 2 fa:amatala ni ko e 'uhi koe tauhi 1o'oc leekooti pea
moe ngaahi ngaue fukule'.clalthaki he toutui ‘ihe kapa'u,
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APPENDIX R,

Sty B

SheOUNT SUVEY

Date:

. @ WA S —————— D . e - &

Boat Wumber

Numbter ot ©iBhermen

Number of ays ¢ishin  1hig trip

Numbar of Tours actual Zotlom "isnhing

Nunh2r of Reels

Numbzr of Hooks Per Lin:

Location oui #ishing

Totul vuwber of i'ish

Reel llours

Total Mo, Snecics

e r———— - S @ te— — -t >

Hook {iours

Depth of Fisling

D et e et -G e W ot

Bait IType
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~ APPENDIX, &,

* CONTROL No. 59

Res./BP.39

R TN

NATION L MARINE FISHERIZS SERVICE SOUTHWEST

— T .  cm a . -

SIZE - FREQUENCY LOG

Vessel- Y— 0 _ ____" Cruise_ Station_______Date
Position Species Ratio Measured___ Reminder -
] . 'T" et X
No. Lengthl (mm) Weight Sex | No.  Length (mm) k{_eight Sex
Total or Standard (xg) Total or Standard (kg)
fork fork |

1 —f US, S B - '

2. ' L . L 4o

3 3 : ) S N
o) 5 _ -

E‘ T 6 _: )

i 7 !

8 8 .

2 ; I = |

o 0 ‘\

a 1 '

2 2 !

4 4 :
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6 R I 6 ;

7 7 I
8. 8 ‘-

9 1 9 | i

0 O | |-

1 1 5 ! L
2 - EL R S !

3 - 3o i N

. 4 ! |

5 _ 5 %
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