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riJVALU FISHERIES STATISTICAL SYSTEM 

it <. (> v< • r s work performed on the Tuvalu Fisheries 
a! S v:. t < > m (TFSS) during a follow-up visit to Funafuti 
2 July and 14 August, 1985. The primary objectives 
i s i 1. were identified from two sources: a) the initial 
i <>m Tuvalu for assistance in developing the TFSS, and 
••• <>np ] i shments and recommendations which resulted from 
Sl'('.'- f ii n (1 ed visit relative to this project made earlier 
ii. The primary objectives outlined for the follow-up 
I II lied those listed below: 

Dff'ign long-term data collection procedures for artisan a 1 
and subsistence fishing activities which occur from boats 
and canoes, and along the shoreline, at the inhabited 
islets of Funafuti. 

Design final set of field data collection forms for use 
in surveying artisanal and subsistence fishing activities 

Document step-by-step instructions for conducting fish-
eiies surveys. 

He sign Jong-term data processing procedures for the local 
analysis of fisheries survey data. 

Document step-by-step instructions for processing fish­
ot ies survey data in Tuvalu. 

irain Tuvalu Fisheries Division staff in conducting sur­
veys of artisanal and subsistence fishing activities, 
and in processing the data that are collected. 

•n, i. lie following secondary ob j ec t i ves wer e id en t i f ied : 

nl'cervp existing length frequency data collection 
methods and correct deficiencies. 

Improve data collection procedures for the Fisheries 
Division's commercial fishing activities. 

Summarize recommended equipment and supply needs related 
to the TFSS. 

Visit the outer islands in Tuvalu in order to provide 

I 



first-hand advice to the Fisheries Division on how 
best to implement the TFSS in areas outside of Funafuti. 

A summary of the maj 
visit is provided i 
Tuvalu's Chief Fish 
Advisor, Mr. Michae 
factors around w h i c 
significant of thes 
two full-time posit 
identified, this t i 
(half-time), Mr. Ma 
S tnL i s ricfan (f u11-
a p p1i c a n t s for the 
Ms. Helen P a t i a 1 e w 

or work activities accomplished during the 
n Appendix I. Initial discussions with 
eries Officer, Mr. Elisala Pita, and Fisheries 
1 Batty, resulted in the identification of 
h the TFSS had to be designed. Among the most 
e was the committment of staff time equalling 
ions to the implementation of the TFSS. As 
me would be provided by Mr. Sikela Ulumutu 
laki Tihala (half-time), and a Fisheries 
time) yet to be hired. I was asked to interview 
job and make a recommendation for selection. , 
as selected and began work on 22 July 1985. 

In i d o n t i ! • 
I m m I li i* T 
the f• i ] Iov 

1 n g the the most i m p o r t a n t r e s u l t s to be obtained 
' S S . both Mr. Pita and M r . Batty placed e m p h a s i s on 

Intima t e d k i l o g r a m s of fish h a r v e s t e d by boat and canoe 
fishing on an an n u a l b a s i s . Total e s t i m a t e to be broken 
dn v; n into three c o m p o n e n t method c a t e g o r i e s which are 
i i" o I H n s: . h a n d l i n i n g , and other m e t h o d s c o m b i n e d . 

list i mated number of b o a t - h o u r s of effort expended by 
boat and canoe f i s h e r s on an annual b a s i s . Total e s t i ­
mate to be broken down into the above fishing method 
i." a I. ego ) ies. 

i'st imit.ed k i l o g r a m s of fish h a r v e s t e d by sh o r e l i n e 
fishing on an an n u a l b a s i s . Total e s t i m a t e to be b r o ­
ken down into four c o m p o n e n t method c a t e g o r i e s w h i c h 
are hook and line f i s h i n g , net f i s h i n g , s p e a r i n g , and 
other m e t h o d s c o m b i n e d . 

•'< ) E s t i m a t e d number of g e a r - h o u r s of eff o r t expended by 
s h o r e l i n e f i s h e r s on an a n n u a l b a s i s . Total e s t i m a t e 
to be broken down into the ab o v e f i s h i n g method c a t e ­
g o r i e s . 

5) S p e c i e s - s p e c i f i c data only in the form of length f r e ­
quency m e a s u r e m e n t s of six d e s i g n a t e d i n d i c a t o r s p e c i e s 
T h e s e s p e c i e s c o m p r i s e d two p e l a g i c s : T h u n n u s a l b a c a r e s 
(Ta k u a ) , K a t s u w o n u s p e l a m i s ( A t u ) ; two deep bottom 
s p e c i e s : P r i s t i p o m o i d e s zona tus (Palu s a v a n e ) , E t e l i s 
c a r b u n c u l u s (Palu m a l a u ) ; and two s h a l l o w reef s p e c i e s : 
Kp i n c p h e1u s m i c r o d o n ( G a t a l a ) , L e t h r i n u s 
(Taea) . 
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documented and discussed with Mr. Pita, Ms. Patiale, and 
Mr. Ulurautu, only one day of training in conducting the shore­
line survey was accomplished with Mr. Tihala, who is to be 
responsible lor shoreline fishing data collection. Nevertheless, 
as Ions as Mr'. Tihala remembers most of what was covered on that 
day as he carefully follows the instructions in Appendix II, 
there is no doubt that in a short time he will be collecting 
reliable data on which sound estimates may be based. 

It should also be noted that, as designed, the shoreline survey 
incorporates the use of a motorbike. This was done since 
Mr. Tihala preferred to use his persoal motorbike for surveying 
as long as fuel could be reimbursed by the Fisheries Division. 
Obviously, the use of a motorbike in conducting the shoreline 
survey is of great benefit and well worth the cost of fuel i n ­
volved. Ultimately, the Division should consider acquiring a 
small motorbike to be used within the TFSS. 

In addition to the collection of 
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was not possible to train the Fisheries Sta t i st ia n 
length frequency data due to time constraints 
However, Ms. Patiale and Mr. Ulumutu were 

proper way to measure fish, and how to segregate 
s. It became apparent from conversations with 
he measurements of Gatala and Palu savane (and 
u) taken since February 1985 involved more than 
h case. It was also revealed that the length 
e then had been taken from fishes that were 
the catch after the most desirable fishes had 
on what was discussed these deficiencies should 

not possible to visit any of the outer islands 
follow-up visit. The Fisheries Division staff was 

very helpful in setting up the transportation for such a visit, 
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APPENDIX I 
TUVALU FISHERIES STATISTICAL SYSTEM 

MAJOR WORK ACTIVITIES 

JULY: 
Travel to Noumea from Guam 

JULY: 
Project briefing with SPC Tuna Programme staff 

JULY: 
Travel to Funafuti from Noumea 

JULY: 
Discussions with Tuvalu's Chief Fisheries Officer 
and Fisheries Advisor re: project objectives, 
allocated staff time, survey priorities, logisti­
cal constraints, and other topics related to the 
statistical system project. 

Fjeld orientation with Fisheries Division staff 
re: current Funafuti fishing activities, and 
current motorboat survey techniques. 

Verification and update of existing motorboat 
numbers and motorboat location map. 

Survey of nonmotorized canoes and creation of a 
canoe location map. 

Interview and selection of applicants for the new 
Fisheries Statistician position. 

Discussions with Fisheries Division staff re: 
fisheries surveys conducted to date, collection of 
length frequency data to date, indicator species 
chosen for measuring, fishing method categories 
chosen for surveying, refinements to existing 
survey methods, and other related topics. 

JULY: 
Orientation of new Fisheries Statistician re: 
job objectives and priorities, field survey 
methods, data analyses methods, selection of 
survey dates, proper maintenance for the statisti­
cal system, etc. 

Training of the new Fisheries Statistician in the 
use of a hand calculator and in the interpretation 
of simple mathematical formulae. 

.-V.:rt.S'i* 



Modification of existing motorboat survey methods 
to include nonmotorized canoes*. 

Development of procedures, formulae, and worksheets 
for processing boat and canoe fishing data. 

Development of boat and canoe fishing data collection 
forms. 

2 9 JULY 

- Reconnaissance to Funafuti islets to survey islet 
fishing activities. 

- Instruction of Fisheries Division staff in the 
collection of length frequency data. 

03 AUGUST: 
- Painting of numbers on nonmotorized canoes on the 

main island of Funafuti. 

')- :\IK;U 

- Refinement of field survey methods for boat and 
canoe fishing. 

- Development of procedures, formulae, and worksheets 
for processing islet fishing data. 

- Development of islet fishing data collection form. 

-- Development of shoreline fishing survey methods. 

- Development of procedures, formulae, and worksheets 
for processing shoreline fishing data. 

- Development of shoreline fishing data collection 
forms. 

ST - 10 AUGUST: 
- Verification and update of list of current boat 

and canoe owners at Funafuti, and their points of 
contact for survey purposes. 

Pnin ring of numbers on boats and canoes missed 
previously. 

- Refinement of field survey methods for boat and 
• a HOC fishing. 

Refinement of field survey methods for islet 
lishing activities. 

— T 
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Development of commercial fishing vessel data 
i ol lection form. 

Her urnontation of instructions for conducting 
I i shcries surveys in the field, and for processing 
fisheries data. 

Finalization and printing of all survey data col­
lection forms. 

AI'CUSI' - 14 A1KUIST: • 
- Documentation of major equipment and supply needs 

for maintaining the fisheries ststistical system. 

- Documentation of major guideline activities for 
maintaining the fisheries statistical system. 

- Final discussion with the Chief Fisheries Officer 
and Fisheries Statistician re: all aspects of the 
system, including its strengths and weaknesses; the 
primary responsibilities of the Fisheries Statistician 
and other fisheries personnel involved in the system; 
the schedule for sending data to the SPC; and the 
maintenance of the statistical system 

- Drafting of a radio news announcement re: training 
of Fisheries Division staff in the implementation 
and operation of the fisheries statistical system, 
the major objectives of the system, and the need 
for all members of the community to continue to 
cooperate with the Fisheries Division. 

- Drafting of general job description for the Fisheries 
Statistician position. 



APPENDIX II 
TUVALU FISHERIES STATISTICAL SYSTEM 

INSTRUCTIONS FOP. CONDUCTING FISHERIES SURVEYS 

ITISA'J.-M. AWD SUBSISTENCE FISHING 

Sofjt ,?.nc Canoe Fishir.q - Funafuti 

Since boat and canoe fishing participation on weekend days 
is over 2 times greater than it is on weekdays, surveys shou 
be conducted on each type of day during each month. 

a. Weekdays « Monday through Thursday 
Weekend days = Friday and Saturday 

b. Select dates for 4 weekdays and 2 weekend 
days per month by picking numbers from 1 
to 31 from a container without looking. 

c. Surveys will be conducted en each day of • 
the week (excluding Sundays) once during 
each month. No surveys will be conducted 
on holidays. No two survey dates shall be 
consecutive. Once a number is picked it 
is to be set aside and selection continues 
until the above criteria are satisfied. 

Cn the morning of each survey day, the surveycr should gathe 
together the following items: 

a. 1 clipboard with pencil and pen 

b. 1 copy of two-page Eoat nnd Canoe Fishing 
Participation Form 

c. 2 copies of Boat and Canoe Fishing Effort 
and Catch Form 

d. 1 copy of map showing approximate locations 
of boats and canoes 

c. 1 copy of list of boat and canoe numbers 
with owners' names 

~. 1 snring scalp r.nd bag for weighing fish 

q. 1 torch for writing in dark and for a bike 
light 

h. 1 plastic bag for carrying the above itons 

i. 1 raincoat 

At 10:00 an on each s u r v e y d a y , t h e s u r v e y c r w i l l begir . coun 
t h e number cf b o a t s and c a n c e s t h a t a r e ou t f i s h i r . g . This w 
be done by t r a v e l i n g an e s t a b l i s h e d su rvey r c u t o th rough t h e 
r .a in p a r t of F u n a f u t i I s l a n d be tween the s o u t h c - n pad cf the 
a i r f i e l d and the F i s h e r i e s D i v i s i o n O f f i c e . 

Alone the .survey route? the s u r v e y o r wi) 3 i J - v . t i fy 
t i n which prenurrb^ro ' b o a t * and c a n o e s a r e r r ; 

- o r 1 : ( F ) , a b s e n t for p.r\ unknewn r e a s c n 'A) 
or ou t f o r nor.f i 3hir.~ a c t i v i t i e s (•";!, r r i-:f i r i tv_; 
ou- >ishin- . f.F). 

Cnly h?-!ts ar.r" c i r w s " h a t a r e s c t n U y .<=--;r. vvi 
'•:n<v::i to be :.r?r- sr.c ;.:" ~:-.'-z s hou ld r r c e i v ? •> :•• 

F . :'!v-:-A : , ; t ^ ; ? (;--, _, :;' C r '•• rh iu l - l :.- r U~3d 
r.^xt t " thi? -7orror.r~r.^i"3 boa!. o r cnnc« n ^ h o r 

http://nor.fi


c. v;herv;ver a boat or canoe is encountered 
returning to port during the survey, an 
effort and catch ir. t ervi ;--•.•; should be 
completed for it. 

d. normally, a boat and canoe participaticr. 
survey should tafca arr"oxinstely 2.0 
hour s to co-.ple te. 

':. After completing the morning survey, the 
surveyor should try tc locate or verify 
the whereabouts of any boat or canoe 
which was assigned an A in order to 
determine whether or no*, it i.; fit 
rishing. 

At 4:00 j)ri on each survey day, the surveyor will repeat t):-? 
boat and canoe participation survey by following r.he sa~e 
procedure that was used during ths morning cour.t. 

D. Th>. sair.j Participation form that was u.-v.-d f 

during the moninq count should also be 
ur,'-d ior the afternoon count. 

h. The letters (r, A, V, or D assigned d"rinq 
the afternoon should be written immediately 
to the right oc those which were assigned 
during the mom in; for corresponding boat 
or canoe numbers. 

•'.iter completion of the afternoon participation survey, th-v 
surveyor should remain at a central location with a relatively 
rood view of the lagoon in order to watch for returning bo.its 
and canoes. 

a. While waiting, the surveyor should circle 
the boat numbers on the Participation 
Form to which either an A cr an F was 
assigned during the day. 

b. The surveyor should tnen list the circled 
boat numbers or: the boat and Canoe Fishing 
Effort and Catch Pom. 

'.hen a beat or canoe is observed returning tc shore 'iv 
surveyor should meet it when' it lands, and as soon as possible 
conduct nn effort and catch interview. 

•u. If the purpose of the boat or canoe trip is 
in question, the surveyor should first •:.."'; 
if any fishing was done en that day's trip. 
If no fishing was done the interview sh-.-uld 
be terminated; those on board should be 
thanked; and the boat or canos number should 
be crossed off the Effort and Catch Form. 
The surveyor should also make sure that an " 
Is assigned to that boat or canoe number or. 
the Participation Form. 

h. If the purpose cf the^trip was for flshir.q, 
the surveyor should complet1 the interview 
by filling in the answers to all questions 
on the Effort and Catch, Form. 

c. If certain information cannot be obtained 
leave the sr^cp blank. 

t . If more than one boat, or canoe conus ir. t-.t 
the same tire, the surveyor should go to the 
rl̂ s.est or.e first. Af ter the interview,- cor 
'hat «r.a is complete, the surveyor should 
then oo to the next closest boat or canoe. 



'.?. During periods when r.o boats are coming in. 
(?opeci<iliy j;:3t before dark, the surveyor 
should watch for boats or canoes which may 
be leaving for night fishing trips. The 
surveyor should attempt to k°ep an accurate 
count of such vessels end obtain their boat 
numbers whenever possible. 

After dark the surveyor should periodically check the landing 
locations of boats and canoes that are known to fce cut fishing, 
The Vaiaku V/harf should also be checked periodically for 
returning boats. 

a. The surveyor should end the survey day at 
8:00 pm. During the early morning of the 
following day, the owners of all boats 
that were recorded as having gone out 
fishing on the survey day, but for which , 
no interview was obtained, should be 
contacted. A complete interview should 
be conducted at that time. 

b. The surveyor should always try to make all 
interviews as brief as possible, and not 
delay fishers any longer than what is 
necessary to obtain the required information. 
Courtesy and respect should be shown at all 
times; and all data that is collected should 
he kept confidential. If the fishers do not 
wish to be interviewed, don't force it. The 
information that is provided is done so 
voluntarily, and the surveyor will find that 
the job will be much easier if a positive 
relationship is developed with members of 

the fishing community, 

reli no Fj.-.him - Funafuti 

Sinze shoreline firhinq participation is also greater or. 
w"»KenJ days (F'ric:;jy and Saturday) than it is on Wfiekdnyr 
(Monday through Thursday), surveys should be ĉ ndu-- ted on 
each type day durino each month. 

a. Th'> same dates selected for surveying boat 
and canoe fishing may also be used for 
surveying shoreline fishing. 

On the morning of each survey day, the surveyor should gather 
together the following items: 

a. 1 clipboard with pencil and pen 

b. 1 copy of Shoreline Fishing Participation 
Form 

c. 2 copies of Shoreline fishing Effort and 
Catch Form 

d. 1 -opy of map showing approximate locations 
of survey vantage points 

e. 1 pair of binoculars 

f. 1 spring scale =n-i bag for weighing fish 

~. 1 plastic bag for carrying the above items 

ii. 1 raincoat 

Since shoreline fishers often target different tidal periods 
for employing certain fishing methods, the times of the 
surveys should be adjusted accordingly. 

B 



a. Shoreline spoarfishing and mollusk col'l. acting 
ar» strongly -.ssoci a*-? i vith low-tide per-ir.ds. 

!:. Shoreline oil), netting and cast nacting a: = 
typically associated v;ith periods when. more 
v/ater covers the reef, centered especially 
around flooding nid—tide conditions. 

c'. Shoreline hook and line fishing occurs at =11 
tide levels. 

d. The participation survey route to be used 
should extend betv.'een the north or south 
extremities of the main road on Funafuti 
Island, and run the entire length of the island 
and back again. 

e. The following alternating pattern of surveys 
should provide the coverage required to adequately 
monitor shoreline fishing activities: 

- V.'eekday surveys 

1.) begin at north end at peak lowtide 

? ) bciin ;i» s o u t h '-T--n"i at peak hi'M"ide 

3) beoin at south r.-nd at peak iowtidc 

"i) begin at north end at peak hirhtide 

- Weekend day surveys, 

1) begin at north end at pen': Irvtidc 

2) begin at south ens: at peak h:\ghtido 

Regardless of v.'hich end of the road (north or scu':h) the 
shoreline survey begins, the surveyor should stop at =11 of 
th= follov:ing vantage point locations in oruer tc identify 
fishinc activities by scanning the coastline in both direct: 
v.ith binoculars; 

- North end of the road (to view north, end of 
the island on both the ocean side an 1 the 
lagoon side) 

Moa's house (to view lagoon side) 

- Causeway (to vie'--' both the ocean side and 
the lagoon side) 

- Feagaiga1 s house (to viev/ the ocean side) 

Emily & Pelf's hcuse (to view the ocean side) 

- Chicken E'arrr. (to vie'.' the lagoon side) 

- Marine Resources Pier (to view the lagoon si:ie) 

- Fisheries Office (to viev; both the cce = " si ,.e 
and the lagoon side) 

- '"er-.etary/Tcfaga Bar area (to viev: both the 
ocean siie r.n,J the l,'ag-_'on side) 

'. ~-- *-u : o -.' 1 e v 

'•->-io ?•.:•/a iu Tr -in sr.it :cr area ( t.~ vie-..' tha 
ocean side! 

Vaia';u ';."-.arr' '. t.-i viev ths lagoon silo) 

S-J':. end of the Runwr.y (to view the o:ean 
side) 

. T - _ > V. •ous-? ( t o v iew t h e lagocr . r I J a ) 

file://h:/ghtido
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- Goat House (to view both the ocean side and 
t'r.e 1 ncocn sitie) 

Nearest point south of Goat House (to view 
the south er.d of the island on the lagoon 
side) 

Normally, a shoreline fishing participation survey should tnke 
approximately 6.0 hours tc complete. 

a. Along the survey route the surveyor will 
identify all observed shoreline fishing 
activities by logging dov.Ti information °n 
the Shoreline Fishing Participation Form. 

b. Whenever a shoreline fishing activity is 
observed to be ended or ending, an effort 
and catch interview should be completed 
for it. i 

In addition to the participation surveys, shoreline effort and 
catch interviews should be conducted for as many completed or 
near-completed trips as possible. 

a. Shoreline fishing effort and catch intervievc 
should be conducted in the field on different 
days. The times and locations for these 
interviews should be targeted for the specific 
fishing methods involved, and should assure 
the collection of enough data to calculate a 
reliable.catch rate for each fishina method. 

The surveyor should complete all shoreline 
fishing interviews by filling in the answers 
to all questions on the Shoreline Fishing 
Effort and Catch Form. 

c. The same comments relative to the conduct of 
the surveyor as stated in A. Boat and Canoe 
Fishing.7.b. also spply here. 

Islet Fishino Activities - Funafuti 

Select 2 weekdays per month to visit the inhabited islets of 
Funafuti. Since fishing participation is so low on these 
islets, there is no need to survey both weekdays and weekend 
days; but selected dates should be at least one week apart. 

a. ."election of these dates can be based on surveyor 
convenience and on the availability of boat 
transportation; but, an effort should be made to 
select days on which there is a good chance of 
encountering the greatest number oft fishers on 
the islets at the- same time. (AM^dJwf^) 

Information on average fishing participation, effcrt and 
catch may be obtained by interviewing as many fishers as 
possible. / 

a. The surveyor should complete all intervievn by 
filling in the answers to all questions on the 
Islet Fishing Activity Form. 

b. The same comments relative to the conduct of the 
surveyor as stated in A. Boat and Canoe Fishir.-r. 7.b. 
also apply here. 



r'irih'.Ti'js Division Vessels 

1. 31r.ce tiie vessels operated by the Fisheries Division are 
currently responsible for the only domestic commercial fishing 
activities in Tuvalu, it should be a relatively simple matter 
to gather statistics in this area. 

2. It should be the responsibility of the captains of each 
vessel to document the fishing activities that occur on eech 
fishing trip. 

a. Information on daily fishing activities should be 
recorded on the Commercial Fisheries Vessel Effort 
and Catch Log. 

b. These logs should be completed at the end of each 
fishing trip on a daily basis. 

c. Completed logs should be turned in to the Fisheries 
Division's primary statistician. 

3. V.'hile it is the responsibility of the fishing vessel captains 
to fill in the logs, it is the responsibility cf the fisheries 
statistician to ensure that the logs are completed properly 
and submitted in a timely manner. 

http://31r.ce
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FISHERIES DIVISION 
MINISTRY OF COHI-iERCE AMD r.'ATURAL RESOURCES 

TUVALU GOVERMMEMT 

CCMMERCIAL FISI-fERIES 
VESSEL EFFORT AMD CATCH LOG 

Date: Depart:_ 

Landing: Return: 

F.irh.î n: I'et.'.orl Fishing /ureas Hours K£. 

Trolling: 

.'• ; .--op 11 511 i n q : 

I If"'.-;[" JHn'.-f ri^r i s h i n g ! 

.:;h.a3 To--: I!a:v11ining: 
I>.T.th 

O'. 11•::.". '.-'.•: Uicx!: 

•r.-:t-r-l Zl'zo: I; (Hours) and Catch (Kg.) for this trip: 

Srcci'ia Ho. K_a= N£> Kg. 

T'cllin:;: Atu ' Deep Bottom: Palu savane 

Ta>:ua Palu malau 

Others Others 

Scoop Netting: Shallow Handlining: Taea 

Flying Fish Gatala 

Others Others 

FAQ Fishing: 

F.'.D Start time Hours Passes 

Srecies No. Kg. Species No. Kg. 



APPENDIX III 
TUVALU FISHERIES STATISTICAL SYSTEM 

INSTRUCTIONS FOR PROCESSING FISHERIES SURVEY DATA 

AHTISANAL AND SUBSISTENCE FISHING 

A. Boat and Canoe fishing 

1. At the beginning of each month the fisheries statistician 
should create a separate worksheet for each of the 3 fishing 
method categories chosen by the Fisheries Division for 
analysis (handlining, trolling, and others*). 

•This category includes other fishing methods as 
well as multiple - nethcd trips when effort and 
catch cannot be segregated by individual fishing 
method. 

a. A standard data analysis pad with at least | 
13 columns should be used for creatine the 
worksheets. 

2. A:; soon a^ possible after every survey day tht: f cliuwir.r 
information for each individual fishing method category should 
be taken from the participation, and effort and catch ferns, 
and listed on its own v.orksheett 

a. The date cf the? survey day. 

b. The total * of bo.-ts and canoes that were 
out fishing /from the participation form/ (A) 

c. The total »• of boats and canoes that w»r? 
interviewed for all fishing methods /from the 
effort and catch form7 (B) 

d. The * of boats and canoes that utilized the 
individual fjshine method /from the effort 
and catch form/ (C) 

e. The; *' of bent-hcurs spent fishing* by those 
boats which utilized the individual fishing 
method ftic.^ \\v effort and catch forrj7 (rj 

•Remember r.o subtract Lor. t Time- from Trip Ti:..o 
to obtain actr.al boat-hours spent fishing. 

f. The v of kg of fish caught by these bcr.ts v:hich 
utilised the individual fishing method /from 
the effort and catch from/ (E> 

The results or the following calculations shoulc' r:lso be lir-t-rd 
on each worksheet: 

3. The % of the total '• of survey-day boat trips 
attributed to the individual fishing method (?) 

(C r B) y. 100 = F 

b. The average " of boat-hours per .-urvey-:'~.y boat 
trip for the ir.d«vidval fishing method ('") 

D f C = G 

c. The es t imated * of survey-day beat t r i p s t 
a t t r i b u t e d to the i nd iv idua l f i s h i m me-hod (:•!) 

A x (F i 100) = H 
•.!. The estimated :; of survey-day boat-hours 

attributed to the individual fishing method r.Z) 
G x H = I 

e. The survey-day catch rate (kg/boat-hour) attributed 
tc the individual fishing method (J) 

S i D » J 



f. '!",-.? ":;*• J .mated survey-day fish catch (kg) 
attributed to the individual fishing method (K) 

I x J = K 

After the results of the above calculations hove been or.tere 
cnto all 3 worksheets for all survey days, the estimated 
monthly fishing effort (boat-hours ) for each fishing method 
may be calculated. 

a. To perforin these calculations a hand calculator 
which employes a Standard Deviation Mode (such as 
the one provided to the Fisheries Division at the 
SPC Fisheries Statistics Workshop) should be used. 

b. After placing the calculator into the Standard 
Deviation Mode, enter the four estimates of survey-
day boat-hours (I) attributed to the individual 
fishing method on weekdays. 

c. Push n to check the number of entries. 

d. Push 5< to obtain the average # of beat-hours per 
survey-day (L) for weekdays. 

e. Push <y n-1 to obtain the standard deviation (s) 
of the four estimates. 

f. Calculate the estimated # of weekday boat-hours for the 
month (M) 

L x N = M , where N = the number 
weekdays in the month, excluding holidays. 

NOTE• Insert I. A. h. g. - i. here (see attachment) 

j. Calculate the S5Ti Confidence Limits (95?:. C.L.) of 
the estimated 0- of boat-hours for the uor.rh 

2 x Se = 95% C.L. 

C. Tht estimated monthly fish catch (kg) for ej-jh individual 
fishing method may be calculated by performing steps 
M.a.- j. , but substituting the estimates cf survey-day 
fish catch (K) in place of bont-hc\:rs. 

~'\£. X''" estimated total monthly fishing effort or total monthly 
r • )N""':ish cate'r-'may be calculated by performing st-vps ''.a.- j, , 

xxO^1 / hot usir.n the -urns of the estimates for all 3 fishing me-hod 
^,/ catecories for the purvey days. 

7. Similar quarto.-!/ and -nnuai figures for each fishing method 
o: for all 3 methods combined may be calculate" by er.torir.g 
the estimates for 3 -nd 12 months ' respectively. 

Shoreline Fishing 
». 

1. Ac the beginning cf ouch month the fis-heries s-atisticiv. 
should create a .separate ••.or'< sheet for each cf thr_- 4 
fishing method caoeccries chosen by the Fisheries Divisirn 
i~r analysis (net fishing, spearfishir.g , hook and line 
f\-.hing and others*). 

'This category includes other fishir.o me the dr. :is -well 
as nui tipl;-"•-.- thod trips when effort and catch 
cannot he segregated by individual fishing method. 

\. \ -.tand.i.rd data analysis pad with at least 13 
columns should hi used for creating the worksheet::. 



nil- FOLLOWING INTO THE APPROPRIATE PLACES WITHIN THE INSTRUCTIONS 
ICESSINC FISHERIES SURVEY DATA: 

. A. 'i. g. Repent steps 4.b.-f. using weekend day survey data. 

h. Sum the estimated weekday and weekend day boat-hours for 
the month to got the estimated total # of boat-hours for 
the month 

i. Calculate the Standard Error (Se) of the estimated § of 
boat-hours for the month by: 

- clearing the calculator's Standard Deviation Mode memory, 

- entering L for weekdays and L for weekend days, and ob­
taining the standard deviation (s) of these two estimates, 

- and, inserting (s) into the following equation: 

N x (s 4- /n" ) x Jl - (n ± N) = Se 

where n - 2, and N = the total # of fishing 
days in the month (remember to exclude Sundays) 



I:-. ~->rh worksheet should b» \25ed to sv-r̂ -irir," th? 
data for an individual fishing method category 
that is collected on each survey day during a 
one month period. 

Ac soon as possible after every survey day the following 
infornation for each individual fishing method category 
should be ta\-fn fron the participation forms and listed 
on its own worksheets 

a. The date of the survey day. 

>•>. The tidal period during which the survey was 
conducted (flood or ebb). 

c. The f? of gear units counted for the individual 
fishing method /from the participation form/ (A) 

As soon as possible after the last day in the month thej 
following information should also be listed on each work she 

-i. The total " of gear units counted for the 
individual fishing method during ell flood 
period surveys /"from the participation formsj? 
(B) 

b. The total H of gear units counted for the 
individual fishing method during all ebb period 
surveys /iron the participation forns_7 (C) 

'.:. An average daily adjustment factor for each 
tidal period survey (U) 

1 T /P f- (E + C)_7 = D /for flood period survey 

1 -r /C - (B + C\J = D /for ebb period survey d 

d. The estimated #* cf survey-day gear units for an 
individual fishing method (E) Ax D = E 

e. The total # of gear units from all interviews 
for an individual fishing method /from the 
effort and catch forms7 (-) 

f. The total H of gear - hours' from all interviews 
for an individual fishing method /from the effort 
and catch forms^ (G) 

•Remember to subtract Lost Time from Trip Time 
to obtain actual fishing time. 

g. The total *•' of kg of fish caught from all 
interviews for an individual fishing method 
/from the effort and catch forros_7 (H) 

The results of the following calculations should also be 
listed on each worksheet: 

a. The averace - of gear-hours per gear unit for an 
individual fishing rfethod (I) 

b. The estimated -f cf survey-day gear-hours for 
individual fishing method (J) 

The average catch rate (kg/gear-hour) attributed 
to the individual fishing method (K) 

H ~ G - K 

file:///25ed


Tt e estimated svsrvey—day fish 'catch (kg) 
attributed to the individual fis'ninci rnotho-; 
(L) 

5. After the results of the above calculations have beer. •.--." 
onto all 4 worksheets for all participation survey days, ~'r.-
estinated monthly fishing effort (gear-hours) for :-sch fi::'iii 
method may be calculated. 

a. Follow the same procedure as outlined on steps 
4.a.-j under I. Boat and Canoe Fishing. 

6. The estimated monthly fish catch (kg) for each fishing r.̂ -.hcd 
may be calculated by following the seme prccedur- ,?s 
in steps 4.a- j. under I. Boat and Canoe Pishing, iut 
substituting the estimates of survey-day iir:h catch 
piece of gear-hours. 

'.) t-\ 

The estimated total monthly fishing effort or • 
fish catch may be calculated by performing -.he 
outlined in steps 4.a.-j. under I. Boat and Cr~i 
but using the sums of the estimates for -ill •', i 
categories for the survey days. 

- y , — - »i • .-

B. Similar quarterly and annual figures for each fish: 
or for all 4 methods combined may be calrul •;•. 'ei by 
the estimator, for 3 r.ni 12 months • respecti\'-

r i r g 

C . I s l e t F i s h i n c A c t i v i t i e s 

1 . A t t h e end o f e a c h m o n t h t h e f i s h e r i e s s t c - i s t i c i c : - . si 
^^" c r e a t e a w o r k s n e e t ^ t o s u m m a r i z e t h e de . tn c o l l - r c - e d en 

f i s h i n g a c t i v i t i e s d u r i n g t h e m o n t h . 

a . The w o r k s h e e t s s h o u l d s u m m a r i z e t h e d a t a C C I I F C W ! 
f o r h a r . d l i n i n g , t r o l l i n g , o t h e r b o a t ar. 'i cor.: i 
f i s h i n g m e t h o d s , s h o r e l i n e n e t f i s h i n g , s p e - ^ r f i - h ; 
s h o r e l i n e h o o k a n d l i n e f i s h i n g , and o t h e r : h.;:".:I : 
f i s h i n n m e t h o d s . 

( w y 

he follov.'inc information regarding the 1 ar.t 
employed should bo taker. from the Is]et Fiskir.e .'•.; 
formsyand listed on the worksheet! 

The f i s h i n n blind ca tegorv . 

v ^ ' 
f *A -"V" b. The total ;* cf/hours s: 

J fishinc re*-hod (A) 

( l , ^ 

t h e 

c . R e m e m b e r t o s u b t r a c t L o s t T i m e f r o m T r i p T i n e 
t o o b t a i n n c t u a i b o a t - h o u r s or s e a r - h o u r s s p e n t 
f i s h i n g . 

d . T h i t o t a l :- o:': kg of f i s h c a u g h t f o r t h e " - "hi.-.•.; 
n e t h e r ! ( [',) 

e . The r : o t a l :1 o f l a s t t r i p i n t e r v i e - ' S f - r t h p 
f i s h i n g m e t h o d ( Q -

f . The t o t a l ..; o f t r i m s m a c e i - j r i r . g t h e r : r . ' i " . . : : ; 
week* f o r t h e f i s h i n g m e t h o d e m p l o y e d ••.•::• L: • 
l g s t f i s h i n e t r i p ( f)) 

A l s o l i s t e d s h o u l d b e t h e n u m b e r , of t ime r , -:ur:.r:v p . rov i . i 
v;(>?k o t h e r f i c h i n c m e t h o d s w e r e e m p l o y e d ((•;} . • • " v , • 

•!. A f t e r l i s t i n g t h e a b o v e i n f o r m a t i o n , t h e foil-.-.•.•ir.T ; . 
s h o u l d b e p e r f o r m e d on t h e l a s t f i s h i n n m e t h o d - ; a t « : 



•i. Calculate the catch rate (kg/boat-hour cr 
kg/gear-hour) for the fishing method (Gj 

B i. A = G 

\ Calculate the average # of boat-hours or 
gear-hours per trip for the fishing method 
(H) 

A j. C „ H 

<~- Calculate the average fish catch (kg) per trip 
for the fishing method (J) 

H x G • . I 

'I. Calculate the estimated # of boat-hours or 
gear hours for the fishing method the two-week 
survey period (J) 

H x
 D = J 

e . Calculate the estimated fish catch (kg) for the 
fishing method during the two-week survey period (K) 

I x D = K 

The following calculations should be performed on the 
other fishinci method data separately for each fishing method 
category. 
a. Calculate the estinated # of boat-hours or gear 

hours for each fishing method during the two-week survey 
period (L) 

H :•: F = I, 

':•. C.-ilrul^tr- tin: ontdn.-i ted fish catch (kc) i or ':ac'., 
fishirv- r.ethod (hiring Llie two-week survey period (M) 

I F, M 
x = 

A ::-.'ncral estimate of total boat-hours or ^ear-hours of fishinr 
effort for the 2 survey weeks- (ft) nay be obtained by sunming 
tir- octinnter. "or the l?.st fishing method employed plus thos» 
for the other firhir.q methods. 

J + L = N 

ft general estimate of total fish catch for the 2 survey weeks 
(0) nay be obtained similarly 

K - M = 0 

A -joneral monthly estimate for i s l e t fishing effort ( p) and 
finh catch (Q) nay be'obtained by the following calculation: 

(N T 12) " R «= P » where R^ the nu-ter ci 
days in thr 

(0 T 12) :e R - Q month, exclu­
ding Sundays 



APPENDIX IV 
TUVALU FISHERIES STATISTICAL>SYSTEM 

SUMMARY OF RECOMMENDED EQUIPMENT AND SUPPLIES 

The items listed below are recommended for use in implementing 
the fisheries statistical system in Funafuti. While this list 
is 1) y no means complete, it does contain the items that are con­
sidered necessary for the basic functioning of the system. These 
i t eras i n c1nde: 

1. Transport (bicycle, motorbike, $mall boat, & fuel) 1 

2 . C y l i n d r i c a l spring s c a l e s * * 

°> . C l i p b o a r d s »• 

4. !'! a s h 1 i g l u / T o r c h * 

!'• i n oc u l a r s -* 

b . M e t b a g f o r w e i g h i n g f i s h 

~. fata a n a l y s i s p a d s , file f o l d e r s , p e n s , p e n c i l s , etc. 

'; . C.'ilculator "::" "•'" 

!). p. l a c k a n d w h i t e s p r a y p a i n t * 

1 0 . S t e n c i l s f o r t h e n u m b e r s 0 - 9 

!'. '"pare b a t t e r i e s for c a l c u l a t o r and f l a s h l i g h t / t o r c h * 

II1. !•' i s 11 m e a s u r i n g board ~;:" """ 

I .) . fori to in er with numbered cards (for selecting dates)""' 

!••'(. Extra blank forms for each type of survey 

i n i ' a t c s it.cnis provided by the SPC during the follow-up visit 
'"•- i r: il i i. ;j : •:> s items provided p r e v i o u s l y by the SPC 

,£.,-. ~~+'---i>*r^"K.wiK*wmmm>aV'm3mK-W<l1fi*<1s-'>*H'* "•Hri'F-.7S*iWWf! 


