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fUVALU FISHERIES STATISTICAL SYSTEM

This veport covers work performed on the Tuvalu Fisheries
Statistical Svetem (TFSS) during a follow-up visit to Funafuti
betweon 12 Julv and 14 August, 1985. The primary objectives
ol this visit were identified from two sources: a) the initial
reque-t from Tuvalu for assistance in developing the TFSS, and

hb) the wcoomplishments and recommendations which resulted from
the {irst SPC-funded visit relative to this project made earlier
in the vear,  The primary objectives outlined for the follow-up
visit included those listed below:

1) Design long-term data collection procedures for artisanal
ard subsistence fishing activities which occur from boats
and canoes, and along the shoreline, at the inhabited
islets of Funafuti,

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

3) Document step-by-step instructions for conducting fish-
cries surveys.

“4) Design Jong-term data processing procedures for the local
analysis of fisheries survey data.

) Document step-by-step instructions for processing fish-
eries survey data in Tuvalu.

5) Vrain Tuvalu Fisheries Division staff in conducting sur-
veys of artisanal and subsistence fishing activities,
nnd in processing the data that are collected.

In additi-mn, the following secondary objectives were identified:

1) DNhkeerve existing length frequency data collection
me-thods and correct deficiencies.

2) Improve data collection procedures for the Fisheries
Nivision's commercial fishing activities.

-

1Y Fummarize recommended equipment and supply needs related
to the TFSS.,
Ly

‘i<it the outer islands in Tuvalu in order to provide
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first-hand advice to the Fisheries Division on how
best to implement the TFSS in areas outside of Funafuti,

A summary of the major work activities accomplished during the
visit is provided in Appendix I. Initial discussions with
Tuvalu's Chief Fisheries Officer, Mr. Elisala Pita, and Fisheries
Advisor, Mr. Michael Batty, resulted in the identification of
factors around which the TFSS had to be designed. Among the most
significant of these was the committment of staff time equalling
two full-time positions to the implementation of the TFSS. As
identified, this time would be provided by Mr. Sikela Ulumutu
(half-time), Mr. Malaki Tihala (half-time), and a Fisheries
Statistician (full-time) yet to be hired. I was asked to interview
applicants for the job and make a recommendation for selection.

Ms. Helen Patiale was selected and began work on 22 July 1985.
In identifying the the most important results to be obtained
from rhe TFSS, both Mr. Pita and Mr. Batty placed emphasis on
the following:

V) DLatimated kilograms of fish harvested by boat and canoe
tfishing on an annual basis. Total estimate to be broken
down into three component method categories which are
frolldnag. handlining , and other methods combined.

Jv o Fatimated number of boat-hours of effort expended by

hoat and canoe fishers on an annual basis. Total esti-
mate to be broken down into the above fishing method
cirtegories,

1 bBstimiated kilograms of fish harvested by shoreline
fishing on an annual basis. Total estimate to be bro-
en down into four component method categories which
are hook and line fishing, net fishing, spearing, and
other methods combined. -

4)Y Tstimated number of gear-hours of effort expended by
shoreline fishers on an annual basis. Total estimate
to be broken down into the above fishing method cate-
gories.

%) Species-specific data only in the form of length fre-
quency measurements of six designated indicator species.
These species comprised two pelagics: Thunnus albacares
(Takua), Katsuwonus pelamis (Atu); two deep bottom
species: Pristipomoides zonatus (Palu savane), Etelis
carbunculus (Palu malau); and two shallow reef species:
Epinephelus microdon (Gatala), Lethrinus
(Taeca),

-



*During the visit, I found the Fisheries Division staff to be not
only verv helpful, but also very eager to implement the TFSS,
despite obvious limitations such as being seriously understaffed.
Tt was unfortunate wvhenever someone closely associated with the
TFSS had to cancel out of a training session or field work in
order to fulfill other Division responsibilities of a higher
priority or of a more immediate necessity. However, not even
that nor the relatively intense social calendar related to the
deporture of Mr. Batty, the marriages of other Division and
Ministry staff members, and the annual Division and Ministry
parties: nor the usual end-of-the-year vacations and personnel
jugpling, upcomming government election, and potential adminis-

tration <hange; coupled with such unforseen occurrances as six
straight days of torrential downpour, and the injury and absence
of Mr. Tihala durinp the days intended for developing and practi-
cing the shoreline survey, resulted in diminishing anyone's enthu-
siasm in rhe least.

Althoneh my woriginal work plan had to be near-totally abandoned

aftey the fjvst week, the primary and most of the secondary
objecrives of the project were basically achieved. What was not
achicved was the refinement of all of the various field survey

and data processing procedures with the Fisheries Division staff.
Realistically, howvever, this is a relatively slow process that
vill only come in time as experience in implementing the TFSS is
gained, and this was discussed with the staff members involved.
The instructrions that were developed for implementing the data
collectinn and data analysis phases of the TFSS are provided in
Appendices IT and III, respectively. These instructions represeat
a sound first step in establishing a reliable fisheries statistical

system, and should be modified with time and experience in an
effort 1o streamline the efficiency of their implementation, and
tn more adequately accommodate the changing needs of the Tuvalu
Government .,

At this point in time, the boat and canoe fishing survey is the
most well developed part of the TFSS., It includes all motorized
and nonmntorized boats and canoes, and covers both day and night
fishing activities at the main island of Funafuti. The islet
fishineg survev is also in fairly good shape as it covers all fish-
ing method categories during both day and night periods. However,
the estimates derived will be somewhat less precise than those of
the boat and canoe survey due to the limited amount of sampling
that can be done at the islets‘'each month, Typically, it is the
shoreline survey that is the most complex part of the system in
field survey methods and data analysis, which is why it was origi-
nally anticipated that several days would be spent in the field
practicing the surveys. Although the instructions for conducting
the shore line fishing surveys and for processing its data were
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documented and discussed with Mr. Pita, Ms. Patiale, and

Mr. Ulumutu, only one day of training in conducting the shore-
line survey was accomplished with Mr. Tihala, who is to be
responsible tor shoreline fishing data collection. Nevertheless,
as long 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.

Tt 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 in -
volved. Ultimately, the Division should consider acquiring a
small motorbike to be used within the TFSS,

In addition to the collection of the various types of artisanal
and subsistence fishing data, the TFSS will include the compila-
tion of data on the commercial fishing activities of the

Fisheries Division. The data compilation method is very straight-
forward and is totally under the control of the Division. While
it is the responsibility of the fishing vessel captain to fill

in an activity log for each day's fishing, it is the responsibil-
ity of the Fisheries Statistician to ensure that the logs are
completed properly and submitted in a timely manner. A copy of
this log as well as the other data collection forms designed

during the follow-up visit may be found at the back of Appendix II.
Approximately ane vear's worth of copies of these forms were
printel and stored at the Fisheries Division along with the

arieoingl swtencils.,
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in tha anaivaeis of length frequency data due to time constraints
and cther factors. However, Ms. Patiale and Mr. Ulumutu were
instirncted in the proper way to measure fish, and how to segregate
the dotay by species., It became apparent from conversations with
My o YJumuta that the measurements of Gatala and Palu savane (and
possibly Falu malau) taken since February 1985 involved more than
one vpeciecs in ench case. It was also revealed that the length
data compiled since then had been taken from fishes that were
representative of the catch after the most desirable fishes had
been =sold. Rasad on what was discussed these deficiencies should

now he corrected.

I't was alsc not possible to visit any of the outer islands

during the lollow-up visit. The Fisheries Division staff was
very helpful in setting up the transportation for such a visit,

it was not possible to train the Fisheries Statistian
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hut the amount of work to be accomplished at Funafuti and other
constraints, did not, in my opinion, allow the nine-day trip
to be justified. It was recommended to Mr. Pita that before
trying to extend the TFSS to the outer islands, he be sure that

it is functioning smoothly and correctly at Funafuti.

A summary of the major equipment and supply items required by

the TFSS as implemented at Funafuti is shown in Appendix 1IV;

and a summary of the major activities recommended for maintain-
ing the TFSS is given in Appendix V. After considering the in-
formation contained in these two appendices, it becomes apparent
that the use of common sense in planning ahead, and the develop-
ment of a strong committment to collecting high quality data are
the keys to a successful fisheries statistical system. These
facts were discussed with the Fisheries Division staff, and every-
one was well aware that progress is made in increments, and that
complete success will not come overnight. The survey and analysis
methods outlined for the Division during this visit should be
practiced as diligently and as faithfully as possible, and always
alloved to be improved with time. I further recommended that any
staff{ member involved with the TFSS, particularly Ms. Patiale,
feel free to communicate any problems or questions that might arise
to me directly, so that I may be of further help during the early
stages of implementing the system.

As a final remark, it should be stated that much of my time in Funafuti was
spent with Ms. Patiale in going over the steps and calculations outlined for
data processing. While none of the individual calculations are very com-
plex, there are numerous steps involved; and considering the different types
of fishing activities to be surveyed and the different fishing method cate-
gories to be analyzed, I feel that it is inevitable that confusion will arise
at some point early on. After the time I spent with Ms. Patiale, I am con-
vinced that she is very capable of performing the required mathematics as
outlined in Appendix III. However, since Ms. Patiale's statistical. background
is not very broad, it is going to take some time and practice for her confi-
dence to build. With support from the Fisheries Division, the SPC, and

"myself, I am confident that this should not take lone. In addition to being

responsible for all of the data analysis within the TFSS, Ms. Patiale will be
the primary surveyor of boat and canoe fishing activities, and for islet
fishing activities, with limited assistance required from Mr. Ulumutu. As
stated earlier, Mr. Tihala will be responsible for the collection of shorelinc
fishing data. These divisions of labor were decided toward the end of the
follow-up visit, although Mr. Pita made it clear that activities with higher
priorities may modify this plan without much notice and for unpredictable
lengths of time.
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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.

Field 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 canoces and creation of a
canoe location map.

Interview and selection of applicants for the new
I'irheries Statistician position.

Niscussions with Fisheries Division staff re:
fisheries surveys conducted to date, collectinn 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.
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- 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,

- Reconnaissance to Funafuti islets to survey islet
fishing activities.

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

29 JULY - 03 AUGUST:
- Painting of numbers on nonmotorized canoes on the
main island of Funafuti.

- 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.

O AMGUST - 10 AUGUST:
- Verification and update of list of current boat
and canoe owners at Funafuti, and their points of
contact for survey purposes. -

Painting of numbers on boats and canoes missed
previously.

Refinement of field survey methods for boat and
canac fishing.

Refinement of field survey methods for islet
tishing activities.

L e e e
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. ~
Development of commercial fishing vessel data
.
collection form.

Dacumentation of instructions for conducting
{isheries surveys in the field, and for procecssing
{isheries data,

- Finalization and printing of all survey data col-
lection forms,

I~

P2 Aponsy - 3 SUGUST: {
- 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 Offirer
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,
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TUVALU FISHERIES STATISTICAL SYSTEM

INSTRUCTIONS FOR COMNDUCTIG FISHERIZS SURVEYS

SAMNAL AND SUBSISTINCE FISHING

Boat .and Canoe Fishing = Funafuti
7. Since boat and canoc fishing participation on weekend days
is over 2 times greater than it 1s on weekdays, surveys should
be conducted on each type of day during each monthe
a. Weekdays = Monday through Thursday
vleekend davs = 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 withcut looking,
Ce Surveys will be conducted cn each day of i
the week (excluding Sundays) once during
each month. No surveys will be conducted
on holidays. No two survey dates shall te
consecutive. Once a numker is picked it
is to be set aside and selection ccntinues
until the above criteria are satisfied.
2« ©Cn the merning of each survey day, the surveysr should gather
together the fcllowing items:
ae. 1 clipbeard with pencil and pen
b. 1 copy of two-page Boat and Canoe Fishin~
Participation Form
c. 2 copies of Boat and Canoe Fishing Effort
and Catch Form
de 1 copy of map shouwing approximate locatiansg
of boats and canoes
ce 1 copy of 1ligt of boa*t and cance numbers
with owners' names
“e 1 svring scale znd bag for weighing fish
Ge 1 torch for writing in dark and for & tike
light
he 1 plastic bag for carrying the above itenms
i. 1 raincoat
3 A% 10:00 an on each survey day, the survevcr will begin counting
*he numker cf boats and cances that are ou* fishirg. This wil
be done by traveling an establiched survey rcute throuch the
main part of Funafutl Island between the scuthe-n end of the

2irfield and the Fisheries Division Cffice.

i

« Alonc the survey route the surveyor w
which prenurbere bsats and canoas
—ort {P), absent for pn unknown r
nr cut for nonfishing activitien

(?).

Ve 11y Toats Aarnd carces
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never a beat or cance is encountersd
.

<. ‘Vihe
returning to port during the survey, an
effort and catch intervisw should ks
comnpleted for it.

4. lermally, a boat and canoe participaticn

ipa
survay should take aprroximately 2.0
hours to cnmplete,

ne  After completing the morning survey, the
surveyor shculd tr
the whereabouts of any boat or caroce
which was assigned an A in order to
detemine whe'her or net it 15 gt
fishing.

P te lccate o0 verify

At 4:00 pnoon each survey day, the surveyor wlil
Loaat and canoe participation survey by followin
prenedure that was uwsed during the morning count,

o
.

The sama Participation Form that was usad f
during the mornaing count should also be
us~d 107 the afternonn count,
N. o The latters (P, A, N or T) assigned 4 ring

tha afternoon snonlc e written immediately

2 richt of ihoge which were assiagned

during the morning for corresponding boat

n

~iter completion of the afternoon participat
surveyor should remain at a central location
cnod vieyw of the lagoon in order to watchn for
arnd canoes.

a. While wailting, the surveyor shculd circles
the boat numbers on the Participation
Form to which either an A cr an F was
assigrad during the day.

e The surveyor should tnen list the circled
boat numbers cor: tha 3cat and Canoe Fishin
Effert and Catch Form,.

“nen a bcat or canve is observ
surveyor should meet it whe
conduict an effort and c

e If the nurpose of thz boat or canoe trip I=

in question, the surveyc st &
if any fishing was cdone cn that day's t
If no fishing was done the interview shuul
be terminated; those con board should be
thanked; and the koat or canoz number should
be crossed off the Effort and Catch Form,
The surveyor c<hould zlso make sure that an i
is assigned +to that boat cr candse nurier on
the Participation Form.

s If the purpase cf tha;trip was for fishinz,
the survever shoul:d complet: the interwizug
by £illing in the gnswers *n 211 aguasticng

on the Effort and CTakcoh Form,

~, If certain informaticn cannct ke artained
lesave the srace blank.

2. 1¢ more than one hoat. or canoe comes i ot
th2 same tire, the ver s
tlogest ane first. rt
‘hat nne is completed, the survey
then go to the next 7lcsest boat or cance.



T

2« Duiring periods when no koats are ceming in,
especially just bofore dark, the survayor
should watch for hoats or canoes which may
be leaving for night fishing trips. The
surveyor should attempt to keep an accurate
ccunt of suzh vessels and obtain their boat
numzers vhenever possible.

After dark the surveyor should periodically check the landing
locations of boats and canoes that are known to ke cut fishing.
The Vajatu Wharf should also be checked periodically for
returning boats.

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

b. The surveynr 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 informatlion.
Courtesy and respect should be shown at all
times; and all data that is collected should
be Yept 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 cormunity.

Shoreline Fiching ~ Funafutl

1e

Since shoreline fiching participatien is also greater on
woekend days (Fricay and Saturday) than it is on weekdaoyr
(Monday through Thursday), surveys should be conduzted on
cach type day during each month.

a. The same dates selected for surveying boat
and cance fishing may alsd> be used for
surveying shoreline fishinge

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

a., 1 clipboard with pencil and pen

b. 1 copy of Shoreline Fishing Participatien
Form

c. 2 copies of Shoreline Fishing Effert and
Catch Fornm

i <
2. 1 copy of ma2p showing approximate lccatlcns
of survey vantage points

. 1 pair of binoculars

e 1 spring scale =n baq for weighing fish
2» 1 plastic bag for carrving the above items

e 1 ralncoat

Since shoreline fishers often target differsnt tidal perlods

for employing certain fishing methods, the times of the
surveys should be adjusted accordinglye.
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¢. Shoreline hook and line fishing
tide levelsa

4. The participation survey route to be uscd
should extend between the north or south
extremities of th~ main road on Funafuti
Isiand, and run th2 entire length of the island

and back again.

8]

e

e. The following alternating pattern of surveys
should provide the coverage required to ade
moniter shoroline fishing activities:

tlately

wl

-  veekday survoys

1) kejin at north end at peak lowtide
1 boain ot souvih o end a2t pead hicatide

3} boain at south end at peak lowtide

4 hagin 22 nerth eond at peak nichiids
- deekend -

1)  beqin at nerth end at peah

2) begin at scuinh end at reak

Regardians of which end of the roesd f{rnorth or south)
shoreline survey begins, the surveycr chould stop at
thz following vantage peirt locations in orasr o id
fishinz activities by scanning ths coaztline in hcoth
vith kinoculars:

- Nnrth end of the road (to view north end ~f

the islard on neth the ocean side and the
lagoon side)

- Hoa's house (Lo view ]égoon side)

~ Causeway (o view both the ocean side and
the laqoon side)

- (to view the ocean side)

- (to wiew tha

- viev the lagoon side)

- ources Pier (t» view thz lagcon sife)

- ries Office ito view bcth the ccesn si-e
ani the lagoon side)

- {0 view otk the

laszon side)

- Furwvay [to wilew tha zcean

- areg (ts vlew inhn

- lajzcon site;

- view thavo:ean

- Tony's Llack hous: (to view the lagoen side)
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- Goat House {to view both the ocean side and
tha lagoon side)

- Nearest goin* south of Goat House (to view
the south ernd of the island on the lagoon
side)

Normally, a shoreline fishing participation survey should take
approximately 6.0 hcurs tc complete.

ae Along the survey route the surveyor will
identify all observed shoreline fishing
activities by logging down information on
the Shoreline Fishing Participation Form.

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

In addition to the participation surveys, shorelines effort and

catch interviews should be conducted for as many completed or

near-completed trips as possible. :

a. Shoreline fishing effort and catch interviews
should be conducted in the fileld on different
days. The times and locations for thece
interviews should be targeted for the specific
fishing methods invelved, and should assure
the collection of enough data to calculate a

(%hﬂ'ﬁJ¢ ﬂﬂtdgé\ reliabig’catch rate for each fishing method.

b. The surveyor should complete all shorelino
fishing interviews by filling in the answers
to all questions on the Shcreline Fishing
Effort and Catch Forme ’

c. The same cormments relative to the conduct of
the survever as ztatod in A. Boat and Canoe
Fishing.7.b. also apply here.

Isiet Fishinag 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 wesk aparte

Selecticen of these dates can be based on surveycr
convenience and on the availability of boat
transportation; but, an effort should bte made to
select days on which there is a good chance of

encountering the greatest number of,fishers on
the islets at the- same time. @

Inforrmation on average fishing participation, effcrt and
catch may be obtained by interviewing as many fichers as

vossible. )

3. The surveyor should ccmplete all interviswus by
£illing in the answers %o zll guestions on the
Islet Fishing Activity Forre

"e The same ccnmments relative to the conduct
survever as stated in A. Boat and Canoe Fishin
also- apply here, .

.—u“.




SCMEDERTTAL FISHING

Fishories Division Vassels

1.

5ince the vessels operated by the Fisheries Division are
currently respcnsible for the only domestic commercial fishing
activities in Tuvalu, it should be a relatively simple matter
fo gather statistics irn this area.

1t should be the responsibility of the captains of each
vessel to deocument the fishing activities that occur on each
fishing trip.

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

be These logs shculd be completed at the end of each
fishing trip on a daily basise. ¢

ce Completed logs should be turned in tc the Fisheries
Division's primary statistician,

While 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.
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Page 1
FISHERTIES DIVISION .
HMTUISTRY OF COMHERCE AHD MATURAL RESOURCES
TUV/ALLU GOVERHMENT
BOAT AND CAMOE FISHING PiRTICIPATION

Dosor 1st Survey Start: Stops _ __
Sury:oocooe 2nd Survey Start: Stop: o
1 41) 61) ___ 81y __ 101y __
Y™ 42) 62) 82y ___ 102y
R o003 43y _ 63 83 _  103) ___l_
R R A 41) 64) __ 84) 10y
RE L D I 45) 65 _ _ 8%y 108y
ey a46) 66 _____ 86) 106) .

A A 47) 67) 8N 107)
Y ... 28 4R) 68) 88) _108)
L 2%Y A9 69 . 89) __ 109 _
e 3 50) 700 %0y 0 110) __
e D 51) 71 9% oy
I 1) 52) _ 72 _ 92) 112) .
IR 53) 73) o 93) 113y
S - 0% N £ D R 94y w4y __

S 28y 8%y 78y 9%y _118)

e 3BY _ S€Y ey o 96) __118)

e 27D 57) M 97 117)
e 22) 58) 70y 98) 118)

1)) 59) 79) 99) 119)
L 20) 60) 80) ____ _100) 120) .

i

= present in port
= =hesant for unknown reason
= absont for nonfishing activity

I = ~ut fishing
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DLTTSTPY OF COMIERCE AND NATURAL RESOURCES

BOAT LD €CE FISHING P/RTICIPATION

FISHERIES DIVISION

PRI GOVERITENT

N

Page 2

Roemarkss

U /D 161) 181) 201)
— e A 162) 182) 202)
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APPENDIX III
TUVALU FISHERIES STATISTICAL -SYSTEM

INSTRUCTIONS FOR PROCESSING FISHERIES SURVEY DATA

I. ARTISANAL AND SUBSISTELNCE FPISHING

A. Boat and Canoe Pishing

1le

t 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 mwethods as
well as multiple - methed trips when effort and
catch cannot be sagregated by individual fishing
methode

2. A standard data arnalysls pad with at least {
13 colunng should be used for creatinc the
worksheets.

At soOn as pussible after every survey day the fellowing
information for each individual fishing mathod category should
e taken from the participation, and effort and catch feorms,

and listed on its own worksheet:

2« The date cf the survesy dav.

ba h
u

r3

*h

total # o
fishing ¢

borts and canoes that were
rem the participation form/ {(A)

\|

or (T

Q

Hh

ce. The total # of toats and cances that ware
interviewed for all fishing methods /[from the
effort and catch forn/ (B)

The # of bcats and canoes that utilized the
individual fishing method [From the effort
and catch form/ (C)

[oN
.

2e The # of boat=hcurs spent fishing®* by those
boats which utilized the individual fishina

mettod /Frem the effort and catch form/ (IM)

*Remenber ro subtract Loct Tirme from Trip Tiie
to obtain acinal boat-hours spent fichinr,.

feo The » of kg of fish cauaht by these beits which
utilized the individual fishing method [From
the effort and catch fron/ ()

The results of the following ealculatiens should nlzo ko lictod
21 each workzheek:

3. The % of the *total # of survev-day bcat irips
attributed to the individual fishing method (F)
(C « B) > 100 = F

. The averane # of boat-hours per survay-tzy boat

trip for thie indiridral fishing methed (1)
D & C = G :
c. Thre estimated # ¢l survey-day beat

attributed to the individual fishing
A x (F 2 100) = H

de The estimated * of survey-day boat-lwgurs
attrlbuted to the indivicdual fishing mathod (I)
G x H = I

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

Z & D = J



fo The estinated survev-day fish catch (kg)
attributed to the individual fishing method (%)
I » J = K

“e After the results of the above calculations hove been entered
onto all 3 worksheets for all survey days, *he es
monthly fishing effort (boat-hours } for each fis
may be calculated.

t
hing method

a. To perform these calculations a hand calculator
which employes a Standard Deviation Mede (such as
the one provided to the Fisheries Division at the
SPC Fisheries Statistics VYorkshop) shcould be used.

b. After placing the calculator into the S5tondard
Deviation Mode, enter the four estimates of survey-
day boat-hours (I) attributed to the indivicual
fishing method on weekdays.

ce Push n to check the number of entries.

d. Push % to obtain the average # of bhcat-hours per
survey—-day (L) for weekdays.

e. Push ¢ n-1 to obtain the standard deviaticn (s)
of the four estinates.

f. Calculate the estimated # of weekday boat-hours for the
month (i)
L x N = M 9 where N = the number
weekdays. in the month, excluding hnlidays.

NOTE: Insert I. A. 4. g. - i. here (see attachment)

jo Calculate the 5$5% Confidence Lumits (959, CT.L.) of
the estimated 4 of hoat-hours for the menth

2 x Se = 95% C.Lle.

e The estinmatee monthly fish catch (kg) for each individual
fishing method may be calculated by parfcraing stepr

4ede~ j. 5 but substituting the estimates cf survev-day
fish cateh (K) in place cf boat-hcurse

total moninly fishing effort or total 5:nth1y
ish catcitimay be calculated by performing sntops da.- j,
sums of the estimates for 211 3 fishing mezhed
cories for the curvey dayse

22y and =nnual figures
rnthods ¢-mbined mnay be

for 3 »rd 12 menths

.. SBhoreline Fighing

‘e At the beginning cf 2uzh menth the figheries statlistician
shouls zrea‘e a sepnrats worksheel fcor each cf the 4
fisning method cegorizs zhosan by the Fisheries Blvisicn
for analynis (ne hing, spearfiching, hook and line
f<shing an? o+he

*Thls category inciudes otriter fishing meticds as well
as multiplaermsthod trips unen effert and <o

canncot bhe segrecated by individual fishing
a. N standard data analysis pad w

i
columns shsuld b2 used for crea .
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INATRT THE FOLLOWING INTO THE APPROPRIATE PLACES WITHIN THE INSTRUCTTONS
FOR PROCESSING FISHERIES SURVEY DATA:

1. A. 4. g. Repeat steps 4.b.-f. using weekend day survey data.
h. Sum the estimated weekday and weekend day boat-hours for
the month to get 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:
Nox (s ¢+ dn) x JT-(n+N) = Se

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

I

R 11
A




1.

.
Tarch workzohaeet should ke uwced o summarizce fha
data for zn individual fishing method category
that is collected on each survey day during a
one month pericd,

Az sonn as possible aftear every survey day the following
information for each individual fishing method category
shoulsd be talen from the participation forms and listed
on its own worksheet:

Ae

Ve

The date of the survey day.

The tidal period during which the survey was
conducted (flood or cbb).

The # of gear units counted for the individual
fishing method [from the participaticn forn/ (A)

ks soon as possible after the last day in the month they
following Information should also be listed on each workshoets

e

De

Je

The

The total # of gesar units counted for the
individual fishing wethod during =11 flcod
period surveys /[frem the participation forms/

¥

Tha total # of gear units counted for the
individual fishing r~thod during all ebb period
surveys /from the participation forms/ (C)

An average daily adjustment factor for each
tidal period surwey (L)

1+ [ = (B.+0Q)7
1+ /[C (8 + C)7

D [for flcod period survev cay:

D [J¥or ebb period zurvey dayz/

The estimated # of survey-day gear units for an
individual fishing method (E}) Ax D:=E

The total # of gear units from all interviews
for an individual fishing method /[from ths
o{fort and catch formg/ (E)

The tctal # of gear - hours® from all interviews
for an individual fishing method [fEfrem the effort
and catch formg/ {G)

*Remember to subtract Lest Time from Trip Time
to obtain actual fishing time.

The total # of kg of fish caught from all
Interviews for an individual fishing method

[from the effort and catch formg/ (H)

results of the following calculaticns should also be

listed on sach worksheets

Qe

The averace # of gear-hours per gear unit for an
individual fishing rethod (I)

¢ ¢ 7 o= I

The estimated * cf survey-day gear~hours for- an
individual fishing method (J)

E x I .=_J3.
The average catch rate {kg/gear-hour) attributed

to5 the individual fishing method (K)

H ¢« G = K

>


file:///25ed

C.

. ~ .
de The estimated survev-—day fish catzh (i7)
attributed to the individual fishing matherd

(L)
I ox K = L

Se After the results of the above calculations have beeon v -27-
onto all 4 worksheets for all participaticn survay daye
estimated monthly fishing effort (gear-hours) fzor oach
method may be calculated.

a. Follow the same procedure as outlined on steps
4.,a.~-] wunder I. Boat and Canoe Fishinc, :

6. The estimated monthly fish catch {ig) for sach Iis
may be calculsted by fcllowing the same prcce
in steps 4.a- j.under I. Boat and Canoe Fishing, Tut
substituting the estimates of survey-dav fich zatch L fn
plzce of gear-hourse.

7. The estimated total monthly fishing effort
fish catch may be calculgted by perfcrn;.g .
outlined in steps 4.a.- j, under I. Boat c
but using the sums of the estimates for 11
categories for the survey dayse.

8. Similar guarterly and annual flgures for eazh Tis
or fer all 4 methods combined may be calrulsial
the estimates fer 3 an3d 12 months , T25pe

Islet Fishine Activities

1« At the end of each month the fi herles st
create a worksneet(9to summarize the
fishing activities during the month.

; ae The werksheets should surmmarize the data collecuzdd
s for handlining, trolling, other boat and corc2
' fishing methods, shcreline net fizhing, -
shoreline hook and line fishing, and other chovallis
fiching methods, )
i =+ The followinc information regarding the lact L nine - oot
~ employed should be taren frem the Islet Fighina ocoo_wisy
‘“(qu )K\szffiﬂand listed =n the worksheatt
//// a. The fiah;nn ethed categorve

. 3
- ,f\/’b. The uota1 P cf¥nours szenst fishirg for the
Y :

Y
5y ", (\'

/ fishinc re+rhad (0)
.’/ -
ce Remcdémber to subtract Lost Time from Trip Time
to obtain actual boat-honrs or gear-hours spent
fishing.
de The to*al = of kg of fich cauzht for the “lzking
nzthed ()
2. The zotal # of lagt trip interviews Icr the
fishing methed (¢!
fe Tre total s -
weeks for the '
last fishin-~
2. Alco listed should be the number_ of tinmes
week other fi hing methods were erployad

de After listing the above informatlcen, the foll-uld
should be performed on the last £ishina ceihaa




e

1. Calculate the catch rate (kg/boat-hour cor
kqg/gear-hour) for the fishing method (G)

B = A = G

b, Calculate the average # of boat-hours or
gear-hours per trip for (ye fishing wethod
(H

A cC - 1

‘C. Calculate the average fish catch (kg) per trip
for the fishing methed (1)

H < G = 1

d, Calculate the estimated # of boat-hours or

gear hours for the fishing method the two-week
survey period (J)

H o« D - J

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

I x D - K

The follewing calculations shculd be performed on the
other fishina methed data separately for each fishing method
category.
a. Calculate the estimated # of boat-hours or gear

hours fecr each fishing methodduring the two-weck survey

period (L)
H = F = 1
e Caleula*te the estimhted fish catch (ko) for cach
fishing methoed during the two-week survey period (M)
1 F H
X =
A aeneral estimate of total boat-hours or gear-hours of fishine
eifort for the 2 survay weeks (N) may ke obtained by summing
*he aectinaptes for the last fishing method employed plus thoge

for the other fiching methods.

J N

+

A general esctin

tirate of tctal fish catch for the 2 survey weeks
() may b2 obtai s

imilarly

e 2
3
D
[o%

A general menthly estimate for islet fishing effort (p) and
fish zatch () mav be'ohtained by the following calculatien:

(N = 12) = R = P y where R= the number of
tays in the
(0 +12) R= Q menth, exclu-

ding 3undays
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APPENDIX TV
TUVALU FISHERIES STATISTICAL.SYSTEM

SUMMARY OF RECOMMENDED EQUIPMENT AND SUPPLIES

The items listed below are recommended for use in implementing
the fizheries statistical system in Funafuti. While this list
is by no means complete, it does contain the items that are con-
sidered necessary for the basic functioning of the system. These
items include:
1. Transport (bicycle, motorbike, gmall boat, & fuel) ;
2. Cylindrical spring scales**

. Clipbeoards

Y. Flashlight/Torch s

il

Pinoculars s

6. Net bag for weighing fish

7. Datra analysis pads, file folders, pens, pencils, etc.
Calenlator #¥%

9. Plack and white spray paint®

10, Stencils for the numbers 0 - 9

v 1. “pare batteries for calculator and flashlight/torch*

2. Fish measuring board #%

'S, Container with numbered cards (for selecting dates) *

I4. Txtra blank forms for each type of surﬁey

ind oates items provided by the  SPC during the follow-up visit
indicares items provided previously by the SPC
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