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The CRISP programme is implemented as part of the
policy developped by the Secretariat of the Pacific
Regional Environment Programme for a contribution
el to conservation and sustainable development of coral

—
C Rl S P SPREP/PROE reefs in the Pacific.
T he Initiative for the Protection and Management of Coral Reefs in the Pacific
- % I:F1 (CRISP), sponsored by France and prepared by the French Development Agency
|

(AFD) as part of an inter-ministerial project from 2002 onwards, aims to develop a vi-
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them and to introduce strategies and projects to conserve their biodiversity, while
developing the economic and environmental services that they provide both locally
and globally. Also, it is designed as a factor for integration between developed coun-
tries (Australia, New Zealand, Japan, USA), French overseas territories and Pacific Is-
land developing countries.
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3. Analysis of the Navakavu fishermen’ perception of the evolution of
the resource

3.1. Method

The fishermen's perception was gathered through a series of semi-directive interviews. All
Navakavu commercial fishermen who regularly use the two sites (see Figure 2)
participated in the survey. Underwater counting data are available for these sites since
2004. One of the objectives of this study is indeed to compare the data issued from the
fishermen's perception with the observations collected in-situ to help the committee of the
goliogli with its decision making. All the fishermen fitting the selection criteria were
interviewed, that is; twenty-two persons spread over three of the four villages (Muaivuso,
Waiqanake and Namakala).

The interview (see questionnaire, appendix II) focussed on the quantity and size of the
three main types of fish caught in 2006, 2004 and 2002 (date of management committee
set up). In the course of the discussions, the values for 2006 were used as references to
work out the values for 2004 and 2002. Some data qualifying the fishing effort by trip
were gathered in order to calculate the yield of each fishing trip. The questionnaire used
the vernacular names, one name sometime referring to several species that we will call
“species group” (see Table 1, correspondence between vernacular and scientific names).
To help fishermen during the interviews, they were shown paper cut-outs of the fish in a
full range of sizes (one for every 2 cm between 10 and 30 cm). Two sets of cut-outs were
available, representing the two fish families most frequently caught: Lethrinidae and
Mullidae.

A.

Lenght

Figure 5: A) Presentation of the fish cut-outs to a fisherman.
B) Cut-out of Lethrinidae.
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From a set of cut-outs, the fisherman had to point to the one corresponding to the fish he
had caught and indicate a measure of its abundance relative to each size category. This
generally led him to reconstruct an average stall of fish as sold on the market. The chosen
size usually corresponding to the average size of the fish lot made of fish of different
sizes.

The data, entered in an Excel table, were a bit modified before analysis. The stated
quantity regarding fish abundance was reduced in the following fashion:

e Hand-line fishing: number per fishing trip.
¢ (lassic fishing net: number per outing and per net (45 metre-long nets).
e Fishing net, vakau technique: number per outing, net (45 m) and per net “setting”.

This reduction allows the comparison of the catch between fishermen using the same
fishing gear. The weight of the catch has been calculated from the fish average size,
thanks to the size/weight relation defined for the fish of New Caledonia (Kulbicki et al.
2005). The biomass caught (per fisherman, per species group and per trip) was obtained
from the individual mass and from the average number of fish.

The analysis concerned three variable indicators: catches per unit effort (weight and
number of fish) and their average size. Statistical analyses are of two types: one
descriptive analysis and a series of tests by Wilcoxon (tests on matched data non-
parametric) under Systat, in order to test the significance of the trends observed between
2002, 2004 and 2006.

3.2. Results

Only three species groups are sufficiently represented in the answers to be individually
study: kabatias (23 statistical units), sabutus (19 statistical units) and daunaus (9 statistical
units). It must be noted that in a few cases, one fisherman represents two statistical units
when he is targeting a given species group with two different fishing gears or when he
fishes it in both studied sites. The trends relative to other species groups (cumu, kawago,
senicauca and ulavi), as they have too few statistical units (<5) have not been tested
individually. These species are nevertheless represented by parameters defined on the
global catch or unit effort scale.

3.2.1. Evolution of the yield by weight

To research an evolution of the fished biomass, one proceeds by stratum: temporal
variations are successively analysed over all the caught species, then by fishing gear or by
species and then by fishing gear and species. This allows us to reduce the variability step
by step and to detect the variations from the most general to the most specific.

A threshold of significance of 0.1 was judged sufficient for the perception data,
considering the inherent uncertainty of this kind of information. This choice is also
justified by the objectives of the undertaking; by definition, in augmenting the risk to the
main species, the chances of announcing an impact of the management form increase,
whether it is real or not. Whether it shows an improvement or a deterioration of the
resource, it is always more stimulating for the management team than if there is no
measured impact.
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3.2.1.1. Global trends

Over time, the evolution of the total biomass of the fish caught does not show any
significant trend (see Table 4B). This result can be explained by two possible instances: in
one case neither of the species group is showing a trend evolution, in the other case, there
are some evolutions but in opposite directions (increase or decrease of the biomass in
different species group). It is noted that the coefficient of variation (CV), an indication of
the homogeneity of the answers and therefore of the variability between fishermen, is high
(between 0.6 and 0.8). It is due to the fact that the catches greatly differ depending on the
fishing gears, the species groups and the fishermen themselves. The CV is actually higher
the further back in time the fishing occurred, indicating a “deterioration” of the
information.

Table 4: A) Descriptive statistics of the total fished biomass by unit effort (kg).
B) Probabilities obtained by Wilcoxon tests (bilateral test) over matched data.

A TOT2006 | TOT2004 | TOT2002
N of cases 19 19 19
Mm}mum 1.926 1.722 2.732 B TOT06 |TOTo4 |TOTO2
Maximum| 32.440 28.440 34.800
TOTO06 1.000
Sum| 208.368 185.621 185.880
TOTO04 0.196 1.000
Mean 10.967 9.770 9.783 TOTO2 0326 0795 1000
90% CI Upper 13.941 12.692 13.015 - - -
90% CI Lower 7.993 6.847 6.552
Standard Dev| 7.476 7.347 8.123
C.V| 0.682 0.752 0.830

3.2.1.2.  Trends by fishing gear

No trend is observed in the evolution of catches using fishing nets (all techniques
included). Hand-line fishing seems to register an increase (catches go from 9.4 kg in 2002
to 11.4 kg in 2004 and then to 13.1 kg in 2006) but none of those yearly variation are
really significant (Table 5B). It is to be noted that the CV are high here too, and especially
when the information is derived from old fishing practices.

Table 5: A) Descriptive statistics of the fished biomasses by unit effort (kg).
B) Probabilities obtained by Wilcoxon tests (bilateral test) over matched data.

A NET06 NET04 NET02 LINEO6 LINEO4 LINE02
N of cases 11 11 11 10 10 10
Minimum 1.926 1.722 3.018 3.000 4.810 2.266
Maximum 16.530 22.570 34.800 32.440 28.440 20.450
Sum 77.039 71.184 90.988 130.863 114.334 94.416
Mean 7.004 6.471 8.272 13.086 11.433 9.442
90% CI Upper 9.356 9.674 13.420 18.136 15.933 13.156
90% CI Lower 4.651 3.269 3.124 8.037 6.934 5.727
Standard Dev 4.304 5.861 9.420 8.711 7.762 6.408
C.V. 0.615 0.906 1.139 0.666 0.679 0.679
B NET06 NET04 NET02 LINEO06 LINEO4 LINEO02
NETO06 1.000 LINEO6 1.000
NET04 0.374 1.000 LINEO4 0.314 1.000
NETO02 0.953 0.169 1.000 LINEO02 0.123 0.214 1.000
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3.2.1.3. Trends by species

A general up trend is noticeable for the kabiatas as well as for the sabutus (see Table 6
and Figures 6A and 6B0). The increase of the catches biomass is significant between 2006
and 2002 for these two species groups (p = 0.07 and p = 0.1). The yield by fishing trip (in
weight) increased apparently by 35 % for the kabatias and by 32 % for the sabutus
between 2002 and 2006.

The evolution of the catches for the daunaus shows a decrease (see Figure 6C). This
decrease is significant between the years 2002 and 2006 (p = 0.091) as well as between the
years 2004 and 2002 (p = 0.043). The decrease of the catches biomass would reach 38 %
between 2002 and 2006. It is to be noted that the CV remain high (0.94 on average).

Table 6: A) Descriptive statistics of the catches biomass (kg) by species groups and by unit effort.
B) Probabilities obtained by Wilcoxon tests (bilateral test) over matched data.

A KABO06 KAB04 KABO02 SABO06 SAB04 SAB02 DAU06 DAU04 DAU02
N of cases 23 23 23 19 19 19 9 9 9
Minimum 0.653 0.650 0.650 0.152 0.092 0.120 0.653 0.653 1.080
Maximum 15.600 16.000 9.700 14.900 10.700 12.900 7.330 5.500 13.800
Sum 94.499 86.278 69.980 69.749 57.122 52.718 23.323 21.406 37.380
Mean 4.109 3.751 3.043 3.671 3.006 2.775 2.591 2.378 4.153
90% CI Upper 5.473 5.159 4.018 5.189 4.125 4.060 3.888 3.356 6.632
90% CI Lower 2.745 2.343 2.068 2.153 1.888 1.489 1.295 1.401 1.675
Standard Dev 3.810 3.932 2.723 3.817 2.812 3.232 2.091 1.577 3.998
C.V. 0.927 1.048 0.895 1.040 0.935 1.165 0.807 0.663 0.963
B KABO06 KAB04 KABO02 B KABO06 KAB04 KABO02 DAU06 DAUO04 DAUO2
KABO06 1.000 KABO06 1.000 DAU06 1.000
KAB04 0.334 1.000 KAB04 0.334 1.000 DAU04 0.345 1.000
KABO02 0.070 0.469 1.000 KAB02 0.070 0.469 1.000 DAU02 0.091 0.043 1.000
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Figure 6: Evolution of the average catches (kg) of (A) kabiatas, (B) sabutus and (D) daunau
between 2002 and 2006. The confidence interval at 90 % is shown.
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3.2.1.4. Trends by fishing gear and species

No increase of the biomass has been noted regarding net fishing (only “simple set-up”
technique). As the daunaus are exclusively fished by net, we are observing a decrease in
their catches (significant decrease between 2002 and 2004, p = 0.075). On the contrary,
we observe an increase of the quantity of kabatia and sabutus caught with a hand-line
(Table 7). This increase is significant between 2002 and 2006 (p = 0.012 and p = 0.043
for the kabatias and the sabutus). It is noted that the CV is usually lesser (around 0.7) but
varies from year to year (Table 7A).

Therefore it seems that the evolution of the catches of kabatias and sabutus is linked to the
fishing gear (Figure7). The catches have increased by 63 % on average for the kabiatas
and by 68 % for the sabutus between 2002 and 2006 amongst hand-line fishermen.

Table 7: A) Descriptive statistics of the catches biomass (kg) by species group and by fishing gear.
B) Probabilities obtained by Wilcoxon tests (bilateral test) over matched data.

NETSAB NETSAB NETSAB NETKAB NETKAB NETKAB NETDAU NETDAU NETDAU
A 06 04 02 06 04 02 06 04 02
N of cases 7 7 7 7 7 7 7 7 7
Minimum 0.800 0.510 0.400 0.653 0.669 0.800 0.653 0.653 1.080
Maximum 5.230 2.020 2.450 2.550 2.550 5.230 3.940 3.500 6.570
Sum 12.007 7.430 8.850 10.673 11.367 12.007 13.513 13.426 21.100
Mean 1.715 1.061 1.264 1.525 1.624 1.715 1.930 1.918 3.014
90% CI Upper 2.892 1411 1.741 1.956 2.121 2.892 2.853 2.800 4451
90% CI Lower 0.539 0.712 0.787 1.093 1.127 0.539 1.008 1.036 1.578
Standard Dev 1.602 0.476 0.650 0.587 0.677 1.602 1.256 1.201 1.956
C.V. 0.934 0.448 0.514 0.385 0.417 0.934 0.651 0.626 0.649
A LINKAB0O6 LINKAB04 LINKAB02 LINSAB0O6 LINSAB04 LINSABO02
N of cases 10 10 10 10 10 10
Minimum 2.000 0.650 0.650 0.152 0.092 0.120
Maximum 15.600 16.000 9.700 14.900 10.700 8.230
Sum 68.590 60.090 42.080 49.372 35.772 29.320
Mean 6.859 6.009 4.208 4,937 3.577 2.932
90% CI Upper 9.373 8.783 6.094 7.723 5.351 4.501
90% CI Lower 4.345 3.235 2.322 2.151 1.803 1.363
Standard Dev 4.337 4.785 3.253 4.806 3.060 2.707
C.V. 0.632 0.796 0.773 0.973 0.855 0.923
NETKAB NETKAB NETKAB| NETSAB NETSAB NETSAB NETDAU NETDAU NETDAU
06 04 02 06 04 02 06 04 02
NETKABO06 0 3 2l NETSABO06 1.000 NETDAU06 1.000
NETKABO04 2 0 3l NETSABO04 0.345 1.000 NETDAU04 0.715 1.000
NETKABO02 2 2 NETSAB02 0.893 0.686 1.000 | NETDAUO02 0.173 0.075 1.000
B LINKAB0O6 LINKAB04 LINKABO02 LINSABO6 LINSAB04 LINSABO02
LINKABO6 1.000 LINSABO06 1.000
LINKABO04 0.310 1.000 LINSABO04 0.263 1.000
LINKABO2 0.012 0.128 1.000 | LINSABO02 0.043 0.310 1.000
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Figure 7: Evolution of the average catches (kg) with a hand-line (full curve) or with a fishing
net (dotted curve) over time for (A) kabiatas, (B) sabutus. The confidence interval at 90 % is shown.
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3.2.2. Evolution, in size, of the fish caught

The same analysis process was applied regarding the size of the fish caught and
proceeding by stratum (by total, by species or by fishing gear as well as by species and by
fishing gear).

The average size of all mixed species has been on the increase since 2002 (Table 8A), and
significantly between 2002 and 2004 (p = 0.093).

The size of kabiatas and subutus caught, considered separately also shows a trend towards
increase. For both species groups, the increase is significant between 2002 and 2004 (p =
0.078; p=0.019) and between 2002 and 2006 (p = 0.008; p = 0.045). It is of 7 % for
kabiatas and of 10 % for sabutus between 2002 and 2006. No increase in size was
observed for daunaus.

The trends vary depending on the fishing gear employed. All of the fish caught with a
hand-line see their size increase significantly over time (p = 0.036 between 2002 and
2004) but it is not the case for fish caught by net. Thus the size of kabatias caught by line
(Table 8A, Figure 8A) increases by 3 cm between 2002 and 2006 (p = 0.042 between
2002 and 2004; p = 0.011 between 2002 and 2006) while the size of kabiatas caught by
net is stable. Regarding sabutus (Table 8A, Figure 8B) we observe a significant increase
in size for the fish caught by hand-line between 2002 and 2004 (p = 0.08) and between
2002 and 2004 (by 4 cm; p = 0.078). The same trend is observed for sabatus caught by net
but to a lesser degree (significant increase only between 2002 and 2004, by 1.4 cm; p =
0.072).

It is to be noted that, this time, the coefficient of variation (Table 8B) is relatively low
(around 0.15) which means that the fishermen’s perception is homogenous regarding the
sizes of their catches. Furthermore, this time there is no deterioration of the information
over time as its value stays stable.
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Figure 8: Average size of fish caught with a hand-line (full curve) or with a net (dotted curve)
overtime and per fisherman. A) kabatias B) sabutus

Table 8: A) Descriptive statistics of the average sizes of fish caught (kg) by species group,
by fishing gear, by species group and by fishing gear.
B) Probabilities obtained by Wilcoxon tests (bilateral test) over matched data.
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A TotT06 TotT04 TotT02 KABMT06 KABT04 KABTO02 SABTO06 SABTO04 SABTO02 DAUTO06
N of cases 19 19 19 23 23 23 17 17 17 9
Minimum 12.000 13.500 11.833 18.000 18.000 18.000 17.000 17.000 16.000 22.000
Maximum 34.667 29.800 32.333 28.500 28.500 28.500 31.400 29.000 30.000 33.000
Sum  466.386 464.895 451.057 555.200 540.700 521.000 389.100 384.700 354.600 254.000
Mean 24547 24.468 23.740 24,139 23.509 22.652 22.888 22.629 20.859 28.222
Stand Dev 4.787 3.860 4.010 3.238 3.171 3.334 3.926 3.446 3.928 3.124
C.V. 0.195 0.158 0.169 0.134 0.135 0.147 0.172 0.152 0.188 0.111
A (continued) DAU0O4 DAU02 LIGT06 LIGT04 LIT02 LINKABO6 LINKABT04 LINKABT02 LINSABT06 LINSABTO04
N of cases 9 9 10 10 10 10 10 10 7 7
Minimum 22.000 24.000 12.000 13.500 11.833 20.000 18.000 18.000 17.000 17.000
Maximum 33.000 39.000 29.000 29.800 27.500 28.500 28.500 28.500 31.400 29.000
Sum 246.500 254.500 227.517 232.217 212.450 249.900 238.400 219.700 170.900 164.500
Mean 27.389 28.278 22.752 23.222 21.245 24.990 23.840 21.970 24.414 23.500
Stand Dev 3.516 4919 4.844 4.594 4.575 3.300 3.624 4.025 5.177 4.368
C.V. 0.128 0.174 0.213 0.198 0.215 0.132 0.152 0.183 0.212 0.186
NETKAB NETKABT04 NETKABT02 NETSABT06 NETSABT04 NETSABO02
A (continued) LINSAB02 NET06 NET04 NET02 06 13 13 11 11 11
N of cases 7 11 11 11 13 18.000 18.000 18.000 18.200 16.000
Minimum 17.000 21.250 21.833  21.000 18.000 28.000 28.000 25.000 27.000 30.000
Maximum 27.000 34.667 29.333  32.333 28.000 302.300 301.300 242.200 240.200 224.200
Sum 146.400 285.083 274.083 274.083 305.300 23.254 23.177 22.018 21.836 20.382
Mean 20.914 25.917 24917 24917 23.485 2.902 2.746 2.499 2.648 4.119
C.V. 0.194 0.151 0.100 0.133 0.135
A (continued) NETDAUT06 NETDAUTO04 NETDAUTO02
N of cases 9 9 9
Minimum 22.000 22.000 24.000
Maximum 33.000 33.000 39.000
Sum 254.000 246.500 254.500
Mean 28.222 27.389 28.278
Stand Dev 3.124 3.516 4919
C.V. 0.111 0.128 0.174
B TotT06  TotT04  TotT02| KABT06 KABT04 KABTO02| SABT06 SABT04 SABTO02
TotT06 1.000 1.0000 KABTO06 1.000 SABTO06 1.000
TotT04 0.694 1.000 0.694 KABTO04 0.179 1.000 SABT04 0.380 1.000
TotT02 0.293 0.096 0.293] KABT02 0.008 0.078 1.0000 SABTO02 0.045 0.019 1.000
B (continued) DAUTO06 DAUTO04 DAUTO02 LINT06 LINT04 LINTO2 NETT06 NETT04 NETTO02
DAUTO06 1.000 LINTO06 1.000 NETTO06 1.000
DAUTO04 0.357 1.000 LINTO04 0.611 1.000 NETTO04 0.293 1.000
DAUTO02 0.916 0.257 1.00 LINTO02 0.260 0.036 1.0000 NETTO02 0.446 0.553 1.000
B (continued) LINKABT06 LINKABT04 LINKABTO02 LINSABT06 LINSABT04 LINSABTO02
LINKABTO06 1.000 LINSABTO06 1.000
LINKABTO04 0.339 1.000 LINSABTO04 0.102 1.000
LINKABT02 0.011 0.042 1.00 LINSABTO02 0.078 0.080 1.000
B (continued) NETKABT06 NETKABT04 NETKABTO02] NETDAUT06 NETDAUT04 NETDAUTO02
NETKABT06 1.000 NETDAUTO06 1.000
NETKABT04 0.581 1.000 NETDAUTO04 0.357 1.000
NETKABTO02 0.414 1.000 1.0000 NETDAUTO02 0.916 0.257 1.000
B (continued) NETSABT06 NETSABT04 NET
NETSABTO06 1.000
NETSABT04 0.679 1.000
NETSABTO02 0.235 0.072 1.000

3.2.3. Evolution, in number, of the fish caught

As a whole, either by fishing gear or by species, the abundance of the yield doesn't show
any significant evolution, except where the daunaus are concerned. There is a significant
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decrease of the abundance of daunaus (Table 9A and Figure 9) between 2002 and 2004 (p
=0.042) and between 2002 and 2006 (p = 0.041). It would reach about 29 % between
2002 and 2006. No significant trend is detected regarding the kabatias and sabutus. The
CV greatly varies from case to case. They are inferior to 0.5 (even 0.4) regarding hand-
line fishing data, when they are generally higher regarding net fishing data.
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Figure 9: Evolution of the average abundance of daunaus caught over time.

Table 9: A) Descriptive statistics of the average abundances of caught fish, by species group, by

fishing gear, by species group and fishing gear.. B) Probabilities obtained by Wilcoxon tests

(bilateral test) over matched data.

TOTA TOTA TOTA KABA KABA KABA SABA SABA SABA DAUA DAUA DAUA
A 06 04 02 06 04 02 06 04 02 06 04 02
N of cases 19 19 19 23 23 23 17 17 17 9 9 9
Minimum 10.333 7.667 7.000 2.290 1.670 0.830 1.500 1.500 1.500 1.330 1.330 1.330
Maximum 88.000 88.000 88.000  40.000  48.000  25.000  33.000  28.000  35.000 12.000 12.000 15.000
Sum 454.679 449314 469.981 310.320 298.750 273.890 220.570 211.180 238.700  48.830  49.160  69.160
Mean 23930 23.648  24.736 13.492 12.989 11.908 12.975 12.422 14.041 5.426 5.462 7.684
90% CIUp  30.836 31.818  33.034 16.792 16.798 14.636 17.086 16.085 18.113 7.791 7.571 10.505
90% CI Low 17.025 15.478 16.438 10.192 9.181 9.181 8.863 8.760 9.970 3.060 3.354 4.864
Stand Dev 17.358  20.537  20.858 9.216 10.637 7.618 9.709 8.650 9.616 3.816 3.402 4.550
C.V. 0.725 0.868 0.843 0.683 0.819 0.640 0.748 0.696 0.685 0.703 0.623 0.592
KABLIN KABLIN KABLIN SABLIN SABLIN SABLIN KABNET
A (continued) LINAO6 LINA04 LINA02 NETA06 NETA04 NETAQ2 A06 A04 A02 A06 A04 A02 A06
N of cases 10 10 10 11 11 11 10 10 10 8 8 8 13
Minimum  10.333 7.667 7.833 14.000 11.667 12.500 10.000 6.000 6.000 1.500 1.500 1.500 2.290
Maximum  26.500  37.500 35.000  88.000  88.000  88.000 40.000  48.000 25.000 33.000 28.000  35.000 14.000
Sum 163.167 170.417 176.783 333.083 321.550 341.017  209.000 198.000 176.000 146.700 130.500 148.100 101.320
Mean 16.317  17.042 17.678 30.280 29.232  31.002 20.900 19.800 17.600 18.338 16.312 18.512 7.794
90% CIUp 19.439  22.293 22.748 42248  42.788  44.886 26.074  26.760 21309  26.088 22700  25.763 9.713
90% ClLow  13.194  11.790 12.609 18.312 15.676 17.117 15.726 12.840 13.891 10.587 9.925 11.262 5.875
Stand Dev 5.386 9.059 8.745 21.901 24807  25.407 8.925 12.007 6.398 11.571 9.535 10.824 3.882
C.V. 0.330 0.532 0.495 0.723 0.849 0.820 0.427 0.606 0.364 0.631 0.585 0.585 0.498
A (continued) KABNETA04 KABNETA02 SABNETA06 SABNETA04 SABNETA(02
N of cases 13 13 9 9 9
Minimum 1.670 0.830 3.000 2.500 2.000
Maximum 20.000 20.000 16.000 24.000 25.000
Sum 100.750 97.890 73.870 80.680 90.600
Mean 7.750 7.530 8.208 8.964 10.067
90% CI Up 10.497 10.142 10.769 12.957 14.208
90% CI Low 5.003 4918 5.647 4972 5.925
Stand Dev 5.558 5.285 4.132 6.442 6.682
C.V. 0.717 0.702 0.503 0.719 0.664
B TOTAO06 TOTAO04 TOTAO02 NETA06 NETA04 NETAO02 LINAO6 LINA04 LINAO2
TOTA06 1.000 NETA06 1.000 LINAO6 1.000
TOTA04 0.427 1.000 NETA04 0.779 1.000 LINAO4 0.767 1.000
TOTA02 1.000 0.535 1.000 NETA02 0.859 0.515 1.000| LINAO02 0.859 0.767 1.000
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KABLINA  KABLINA KABLINA| SABLINA SABLINA  SABLINA
B (continued) 06 04 02 06 04 02
KABLINAO6 1.000 SABLINAO06 1.000
KABLINA0O4 0.235 1.000 SABLINAO04 0.866 1.000
KABLINAO2 0.351 0.610 1.00 SABLINAO02 0.866 0.249 1.000

B (continued)

KABNETA06 KABNETA04 KABNETAO02

SABNETAO6 SABNETA04 SABNETAO02

KABNETAO06 1.000 SABNETA06 1.000
KABNETAO04 0.866 1.000 SABNETA04 0.917 1.000
KABNETAO02 0.953 0.678 1.000 | SABNETAO02 0.499 0.176 1.000
B KABA KAKA KAKA SABA  SABA  SABA DAUA DAUA DAUA
(continued.) 06 04 02 06 04 02 06 04 02
KABAO6  1.000 SABA06 1.000 DAUA0O6 1.000
KAKA04 0.300 1.000 SABA04  0.861 1.000 DAUA0O4 1.000 1.000
KAKAO02  0.587 0.552 1.000 SABA02 0.470 0.101 1.000| DAUAO02 0.042 0.041 1.000
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4. Discussion

4.1. Limitations and advantages of the perception survey

4.1.1. Variability and bias of the data

The first limitation of this type of survey is that the answers vary greatly. The amount of
fish caught varies considerably from fisherman to fisherman, and for any given fisherman,
it varies from one fishing trip to the next. On occasion, when considering the whole year,
the interviewee has trouble defining the average number of fish caught per trip. Thus the
results often show a high CV when we consider the yield by unit of fishing session. We
could limit the seasonal variability by asking the fisherman for a monthly average but it
would make the interview far too long. To proceed by stratums (fishing gear, species, and
location) allows decreasing intra-stratum variability.

As a consequence of this variability, only the outstanding trends of the resource are
detectable. A slight variation between two dates (even if it registers a continuing trend)
does not seem to be statistically significant. For example, we note that a significant
increase in the catch of sabutus between 2002 and 2006 (+ 32 %) but not between 2004
and 2006 (+ 22 %) even though the trend is monotonic over the whole period.
Furthermore the information is often contradictory from one fisherman to the next. For
example 42 % of them perceived an increase in weight of the catch of kabiatas between
2002 and 2006, but 22 % of them perceived a decrease.

The statistical tests necessitate a sufficient number of individual statistics to be effective.
This means that the survey, limited by time, must focus on the fish most frequently caught
at the time of the interview, which allows for a satisfactory number of answers regarding
these few species (kabatia, sabutu et daunau for this study). The risk remains that some
species which may have significantly decreased in number over time, (even to the point of
not figuring as a main species) do not get mentioned at all. Fish that have decreased in
number over time have thus less chance of being studied than the ones that have increased.
Never-the-less this point could be anticipated at the time of the interview.

It is necessary to use vernacular names when working with the fishermen. One name often
refers to several species and it can be problematic to relate them to scientific names. On
the other hand the same name may represent different species for the different fishermen.
Thus we found out that the names daunau and iosi, which refer to Mullidae, represent
different fish according to each village of Navakavu. The two groups were finally put
together under the name daunau for the purpose of the analysis, which diminishes the
precision of the survey.

The fishermen tend to only consider the fish they have sold, whereas the fish kept for
personal consumption are not revealed. In fact to answer the questions about size and
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abundance, they consider the lots they have put up for sale. The number of fish caught is
deduced from the number of lots (and from the number of fish per lot) and the size is
obtained by estimating the average size of the fish comprising the lot. The smaller fish are
not sold but kept for the need of the family, thus they are not counted in the lots. The
survey is thus more about the perception of the commercial yields than about the total
catches. A bias is then introduced: the sizes tend to be overestimated and the abundance
underestimated. This bias could also be anticipated at the time of the interview.

4.1.2 A unique source of additional data

- The point of this survey is to enable us to use the fishermen's perception to evaluate the
trends concerning the resource. This kind of data is seldom used for monitoring by the
management. The quantification is all the more appreciated because, in the Fijian context,
the villagers tend to simply categorise the facts when asked for a qualitative piece of
information. Their statements can be strongly influenced by the formulation of the
question and the perceived expectation of the interviewer. They tend to agree with the
interviewer, not to contradict him. To use a method between perception and 'quantitative
reality' allows us to avoid this effect by adding nuances to the data.

- To call on the fishermen's memory allows us to fill in a lack of data from past surveys.
Thus we can go back in time several years to detect trends, recent ones as the perceptions
seem to deteriorate with the passage of time (increase of the CV).

- The results obtained regarding the sizes are interesting: several trends are detected; the
CVs are relatively low (between 0.1 and 0.2) and stay stable over time (little degradation
of the information). The use of cut-outs of the fish probably helped the fishermen to
evaluate the size of the fish they caught. Thus, they can exercise their visual memory by
reconstituting their lots with paper fish.

This parameter is all the more interesting as it is rarely noted during counting by divers.
On the Navakavu site, it is not considered as there is a lack of competent divers.

- Data gathering neither requires many people nor any particular gear. Consequently it is
not onerous. In addition, it is not very constraining, unlike a systematic counting of the
landed fish requiring repeated visits to the site.

- Towards the end of the interview, the questions can help explain the observed evolutions
according to the fisherman's own consideration (effect of the MPA, meteorological
conditions, change of the fishing constraint, etc).

- Lastly, to use the fishermen's knowledge for the purpose of managing the resource
involves them in the process of management (see § 5.3)

Numerous evaluation criterions for the indicators were defined through literature (for

example E. Chua et al. 2005). The table 10 recapitulates the qualities of the indicator
« perception of size and quantity for the fish caught over time ».
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Evaluation criteria Evaluation

Validity (theoretical basis) Indicator seldom used, and thus few references in the literature. Its interest has been revealed thanks
to the few studies that have used it.

Public understanding Uses the users’ knowledge and their representation of the resource. The evolution of the catches or
of the sizes over time is easily represented (graph) and understood.

Usefulness for the management The resource users are more likely to follow the management measures if the latter partly emanates

from their own observations. It can help fill in a lack of data on past catches. Tallies with biological
data. Not very useful for day to day decision making.

Establishment (feasibility) Data difficulty to gather and analyse; the surveys must be carried-out by people with a scientific
background.

Cost No need for any particular gear

Duration The interview lasts around two hours per fisherman

Interpretation Rather easy

Sensibility Considerable variability in the answers: only allows the detection of sufficiently outstanding trends.

Only the most fished species are studied as the sample must be large enough. Possibility to single
out the fishing sites.

Accuracy CVs are generally high when the catches are considered. Quantitative discrepancies are observed.
Need to proceed by stratums to reduce variability. Regarding the statistical tests, a significance
threshold of 0.1 is sufficient considering the inherent uncertainties of this type of information
Spatial and temporal representativeness | Possibility of going back several years in the past although the information tends to degrade with
time. Need to limit the survey to an area of the fishing territory.

Reactivity Detects trends over several years.

Specificity The data regarding the catches integrate a whole set of direct and indirect impacts on the resource

Table 10 : determination of the quality of the indicator “perception of size and quantity for the fish caught over time” from a set of evaluation
criteria
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4.1.3. Suggestions for the improvement of the survey method

As has been seen, a bias is introduced by the fact that the fishermen only speculate
about the fish put up for sale. To eliminate it, one would have to ask the fisherman
about the number of fish (per species and per year) he keeps for his personal
consumption. However, this does not justify lengthening the interview if one is
content with a relative quantification of the resource over time.

The underestimation of the species which have decreased in catches can be
anticipated at the time of the interview. To ask the fisherman about the major
species he catches at the time of the interview and also about the ones he used to
catch at the earliest date would allow for the detection of the eventual rarefaction
of some species.

To analyze the size spectrum of the catches (deduced from the market lots) would
enable us to have a finer picture than just the evolution of the average size.

To avoid confusion, we could consistently ask the fisherman to match from an
identification guide the species of fish he is referring to by name.

To ask the fisherman to predict his future catches (for example two years after the
time of the interview) would be of importance to the understanding of the general
trends per species group retained by the fisherman and would at the same time
reveal 'his hope' in the current form of management.

To note the annual fishing effort (and not just by fishing trip) would allow us to
calculate the annual production and effort, which could partly explain the detected
trends. To do this it is necessary to quantify the average number per week of
fishing trips undertaken by the fisherman over a whole year.

-To be able to compare two sets of data, the current survey was limited to two
particular fishing sites (for which data issued from underwater counting is
available). As there is a high fishing activity along the shore (subsistence fishing
mainly) it would be interesting to carry out the same type of survey in this part of
the goliqoli. We could also interview the people gathering invertebrates who are
quite numerous in Navakavu.

Multiple comparison tests could be carried out on the survey results, with the aim
of detecting eventual differential outcomes per group (village, age, gender, etc.)

4.2. Discussion on the results

The analysis of the results reveals several trends. Thus one observes an overall increase in
the catches of kabatias and of sabutus (as a body). One notes however a distinction
according to the fishing gear in use: the hand-line fishermen have certainly observed a
trend towards increase for these two species groups, but not the net fishermen. In addition,
if the kabatias and the sabutus caught are overall larger, it is only the hand-line fishermen
who report such an evolution of their size. A distinct trend towards decrease is recorded
regarding the daunaus.
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While conducting a survey, it is not sufficient to limit it to the biomass caught, as it does
not in fact translate into a significant evolution. This is explained by the fact that, on one
hand opposite trends are observed between species groups (decrease of the numbers of
daunaus, increase for the kabatias and the sabutus), and on the other, trends differ
according to the fishing gear used (increase for hand-line fishing, stagnancy or decrease
for net fishing). So it is necessary to research the trends by species and by fishing gear.

An hypothesis which could explain the distinction between the fishing gears is that the
increase in size of the fish (particularly kabiatas and sabutus) would favour the hand-line
fishermen but not the net fishermen, who keep catching fish, in 2006, the same size as the
ones they caught in 2002 (of which numbers have not increased). The analysis of the fish
size comes in support of this hypothesis. Very few net fishermen have changed their nets
to ones with larger mesh, continuing to target the same size categories. On the contrary,
the hand-line fishermen, while still using different sizes hooks, adapted more easily to the
resource changing conditions.

Kabatia and sabutu are showing a significant increase of the quantities caught in mass, in
size but not in number. This translates into a slide of the fish size structure towards larger
specimens. This hypothesis could be supported if, as suggested (§ 5.1.3), the spectrum of
the catches size was noted.

4.3. Usefulness of the perception survey for the mode of
management

Beyond the fact of its scientific accuracy (which will be verified against other data), the
perception data accounts for some interesting information as it effectively reveals how the
fishermen perceive the resource. It is also useful to the management as it indicates whether
the fishermen base their considerations regarding the resource on the same principles as
the managers (goligoli committee) when making their decisions. If there is a discrepancy
between the vision of the people creating the measures and that of the ones applying those
measures, a misunderstanding may occur between the two groups and thus a
malfunctioning of the management system.

At Navakavu, the monitoring of the effectiveness of the mode of management is evaluated
by underwater counting. It is possible to compare the data obtained from the dives with
the data issuing from the fishermen's perceptions. The perception survey seems then to be
a means of tallying the different sources of information.

The results of the perception survey were compared with the data from the counting of the
Lethrinidae at Navakavu (the averages and interval-types are available) for the years 2004,
2005 and 2006. The confidence intervals were calculated with the following formula:

IC = Ui g2 (5/\/1’1

IC: confidence interval
u;.4»2: quantile in order of 1-0/2 of the Normale law (chosen a = 0.09)

o: gap-type
n: sample size (4 transects)
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We note an increase of 193% in the number of Lethrinidae between 2004 and 2006
(Figure10) . Although the results of the perception survey were not conclusive regarding
the evolution of the Lethrinidae caught between 2004 and 2006 (whether about kabiatas or
sabutus), this last piece of information sustains the increase in weight of the catches as
observed by the fishermen.
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Figure 10: Number of Lethrinus sp observed during dives between 2004 and 2006 (LMMA
data), IC at 90%.

In addition, one notes that the CVs are quite high (between 0.2 and 0.6 depending on the
year) due to the small number of transects undertaken (four). The lack of professionalism
of the monitoring team could be the reason. There is no available data from the LMMA
regarding the Mullidae for 2006, making it impossible to compare it with the perception
data.

The results of the perception survey have also been compared against the information
obtained during interviews of the key management team people. 73 % of them reported an
increase of the number of fish caught against 9 % reporting a decrease, 64 % saw an
increase of the size of the fish caught against 27 % seeing a decrease. Regarding the
number of fish caught, the fishermen did not notice any significant increase for the species
group studied (increase seen only regarding the biomass and the size). It seems then that
there is a discrepancy. It could be caused by the villagers' idealisation of the system of
management; they are convinced (rightly or not) that it is justified and effective. All the
key people interviewed are quite satisfied with the mode of management: average mark of
4.6/5 according to the survey of key participants undertaken in the scope of this work,
4.96/5 according to the LMMA socio-economic survey.

The fishermen's perception shows positive evolutions of the resource, but moderates
somewhat the over optimistic perception of the other participants. It is possible that the
satisfaction of the community in managing its own resource as a durable prospect and the
proven benefits drawn from the mode of management (scientists' money, knowledge,
attention, etc.) leads it to over- evaluate the impacts the mode of management has on the
resource. The plan of management may seem effective but it can still be improved. The
biological monitoring could be carried out on more sites (actually four transects outside
the PMA, four inside) and could also use the same indicators from one year to the next.

To involve the fishermen in the management of the resource they exploit by considering
their perception of the trends could foster their better implementation of the measures.
Furthermore these surveys contribute a second source of information for the monitoring of
the efficiency of the management system. These considerations suggest that this type of
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information could usefully benefit the functioning of the management system. This
information could be gathered regularly, for example, yearly. We could test the value of
the information resulting from the perception by collecting annually the indicative
variables for that year and for the previous year (iteration) and comparing them.
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Conclusion

The management system put in place on the Navakavu site seems to satisfy the villagers.
They perceive it as a source of various incomes and as a guarantee that future generations
will be able to continue living off the reef resources.

Recording the users' vision of the evolution of the resources through a perception survey
over these last four years has allowed us to detect several trends, whether positive
(kabatia, sabutu) or negative (daunau). In addition these trends seemed to be somewhat
dependent on the fishing gear used. The quantitative nature of the information sought has
allowed us to limit the subjectivity inherent in the answers, compelling the fishermen,
susceptible to others' statements, to exercise their memory to recall past catches rather
than settling for a qualitative judgement. It seems then that the fishermen 'as a whole' see a
trend towards increase regarding the fishing yield and the size of the fish caught.

If the evolution of the catches is rather encouraging, never-the-less it is not as marked as
the villagers (fishermen and decisions makers) would have us believe or as when one
evaluates the mode of management from qualitative information. Advantages such as the
increase of the catches can influence their comments.

Using the fishermen's perception presents a double interest for the management system. It
brings easily accessed information regarding the monitoring of the resource, which, even
if it shows a high variability when the data is analysed, proves particularly interesting on
the subject of size, a parameter not considered on the Navakavu site. Particularly, it allows
us to know the evolution over time of the demographic structure of the fish populations.
Furthermore it permits, by being compared with the data on which the decisions makers
base their management measures, the appreciation of the degree of correlation between the
two visions of the resource, and anticipates potential misunderstanding from the users of
the resource.

Undertaking such a survey every year would enable us to lessen the variability due to

memory lapses and to compare by iteration the constancy, and thus the quality of the
information issued from perception. Its potential would then be fully harnessed.
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APPENDIX I QUESTIONNAIRE STAKEHOLDERS

Name:
Group:

1) According to you, what are the 5 main goals of the fishing ground management system

(work from the Qoliqoli committee, LMMA)?

2) According to you, what are the 5 main ways in which the community takes advantage
of the fishing ground management system?

3) Could you rate results incured thank to the work from the Qoliqoli committee and
LMMA for the following issues (give a number between 0 and 5)?

Issue

Rate

Comment

To redevelop traditional
cultural practises

To decrease mangrove
exploitation

To decrease oil spill and trash
from commuters of Suva
harbour

To decrease dumping (from
the community) on coastline

To decrease over-fishing

To find alternative income to
decrease fishing pressure
(piggery and poultry farm,
aquaculture project...)

To decrease live rock harvest

To decrease fishing from
outsiders

To decrease fishing from
insiders
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To develop awareness on
overfishing in the community

To eliminate poaching

To eliminate the use of illegal
fishing gear (poison duba,
night dive spear fishing, under
size fishing net)

4) What is your global satisfaction of the fishing ground management system (give a
number between 0 and 5)?

5) Could you rate the following resource parameters change since 2001, before taboo
area implementation?
(Give a number between negative 5 and positive 5, zero means no change)

Number of finfish catch (per
trip or per trap)

Size of finfish catch

Diversity of finfish catch

Number of invertebrate catch
(per trip)

Size of invertebrate catch

Diversity of invertebrate catch

Number of Fisherman
(Navakavu)

Semi directive interview

Reference system (values and references of the participant):

6) Who are you?

7) What are your duties within the reef management system?

8) Why do you think a resources management system is important?
10) What are the issues to be addressed by reef management?
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Preference system (participant's role: aspiration and fears):

11) What are you expectations of the management plan?

12) What have you gained from the management mode so far?

13) Are there some things you feel are still missing?

14) What are your fears/reservations about the present mode of management?

Coordination system (how the participant sees the process):

15) What are the important steps of the establishment of the present mode of
management?

16) Can you list the different groups concerned with the reef management? What are the
roles of these different participants? Please rate from 0 to 5 the importance of each
participant within the management system.

17) Do you think that all the participants are in attendance and well represented?

Interaction system (relation of the participant with the others):

18) Are you in contact with the other participants? Where and how do you keep in touch?
19) Are there some participants with whom dialogue is more difficult?

20) What do you think are the others' aspirations/fears?

21) Sociogram: could you draw up on a sheet of paper the different participants involved
in the management of the reef ecosystem and show the links between them?

Prospective system (what future for the system?, from the participant's point of view):

22) How would the reef evolve if the necessary measures were not taken?

23) How would you like to see the territory in the future?

24) Is the current management plan able to fulfil your expectations?

25) (If not) what do you think is necessary to ensure that the future of the territory is as
you wish it?

26) What are you prepared to do to make it happen?

27) In your opinion, what are or will be the changes responsible for the system evolution?
28) Finally, can you give three factors you think are essential for the good management of
the territory?

Groups represented in the survey

- Village chiefs

- Grand chief de Navakavu
- Clan leaders

- Qoligli committee

- Fishing wardens

- Monitoring team

- Church

- Health committee

- Youth group

- Women Group
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APPENDIX II QUESTIONNAIRE - FISHERMAN

Village: Name: Age:
Gender: male/female

Commercial fisherman: yes/no

Principal activity (if other than fishing):

Do you own the boat you are using? : yes/no

If yes
Material: wood/fibre/aluminium
Engine: yes/no

If no

Which boat do you use the most often?

Do you have a license: yes/no
(specify the license rights)

Fishing gear used:

O O O O O
Net Hand-line Hunting  Gathering Other ?
If net

Mesh size:

Net size:

Fishing technique:
Localize the fishing sites, by fishing gear and by fishing technique (see map)
Average time spent on the fishing site (by gear, by site):

Number of people on the boat:
(ATTENTION: verify the samples independency!)

Main fished species (decreasing order):

Months when fishing occurs:

O O O O O O O O O O O O
Jan  Feb  March April May June July Aug Sept Oct Nov Dec
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Evolution of the quantity of fish caught since 2002:

Attention : find out whether there have been a change of fishing gear to avoid noting an

increase of the catches caused by this change.

Species Situation 2006 Evolution/ Evolution/

(decreasing 2002 2004

order) Combination Nb Nb ‘ ‘ ‘
Fishing Fishing Months Qty |Size | Qty |Size |Qty | Size
site/fishing trips/week
gear (2006)
(2006)

All fish XXXXXXXX

1

SS TOTAL

2

SS TOTAL

3

SS TOTAL

invertebrates

- Have you noticed a change in the diversity of the species caught, if yes what

change?
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APPENDIX III  NAVAKAVU SOCIO-ECONOMIC SURVEY INDICATORS

Indicators Info recorded
by
Indicators of direct threats
Local use of marine resources HI
Commercial use of resources HI
Marine pollution: spread KP
Marine pollution: severity KP
Invasive species/illnesses: spread HI
Invasive species/illnesses: severity HI
Indicators of governance
Credibility of the governance HI
Villagers' rights upon marine resources KP
Management regulations: knowledge KP
Management regulations: understanding KP
Management regulations: commitment KP
Management regulations: docility KP
Management regulations: acceptance KP
Application of the regulations: local respect KP
Application of the regulations: probability of sanction KP
Application of the regulations : credibility of the enforcers KP
Political system KP
Compatibility with cultural values KP
Importance of Nature in the cultural values/ beliefs HI
Conflict over the resource: within the community KP
Conflict over the resource: with outsiders KP
Indicators of human population
LMMA visitors RG
Number of households HI
Size of the households HI
Size of the community
Survival rate HI
Percentage of women HI
Percentage of married people HI
Percentage of immigration HI
Percentage of emigration HI
Human diversity RG
Ethnic diversity RG
Religious diversity RG
Language diversity RG
Indicators of lifestyle
Economic status : level of community health RG
Economic status : monthly income HI
Infrastructure/technology RG
Education (average age) HI
Indicators relating to the practitioners
Local participation KP et HI
Management team's ability KP
Level of the management team's interest KP
History of the management project: local origin KP
History of the management project: previous experience KP
History of the management project: material expectations KP
Indicators of strategy
Benefits obtained by the LMMA RG
Indicators of aims
Improvement of the population's living standard due to the HI
LMMA

HI= Household Interview, RG= Representative Group, KP = Key Person (A. Cakacaka 2007).
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APPENDIX IV

NAVAKAVU MANAGEMENT PLAN OCTOBER 2006

ISSUES/ Opportunities

WHO TO HEAD IMPLEMENTATION

WHEN IT NEEDS TO DE

income options and projects

interest to come up with 3
viable and practical income
generating projects targeting
households

= Committee to seek
information from these
stakeholders on what they
can offer:

= Agriculture Dept

= District Officer

= Provincial Office

Tourism Dept

RESOLUTIONS DONE
ACTIVITIES COMPLETED PROPOSED ACTIVIES TO INTERNAL EXTERNAL
BE DONE
Overfishing = Patrol boat and fish wardens = Need to change the skipper * Qoligoli committee = Fisheries Dept October 2006
available to improve conditions = JAS/USP
= Buy a 44 gal fuel
Put up MPA boundaries
Alternative livelihood/ Nothing = Each village in their own = Qoligoli committee = JAS December, 2006

out if its viable as a
agricultural manure

= Fisheries Dept

Dwindling marine resources | ® bose vanua formally passes the = to finalise the gazzeting = Chief = Fisheries / USP February 2007
MPA to be in place for good process of the qoliqoli and = Qoligoli committeekomiti | = Provincial Office
their management plan ni qoliqoli = JAS/USP
= Clan cheifs
* community
Biophysical and socio * Monitoring team in place = Monitoring every 6 months Monitoring team IAS October 2006
economic monitoring of = Encourage more participation
qoliqoli
Poaching and use of illegal = Bose vanua decisions ($100 = Letter of decisions to be = Qoliqoli officer = Fisheries Dept 19" October 2006
fishing gears lewenivanua, $500 tautuba) circulated to the police and = fish warden = Police Dept
other authorities = Tribe
= Ask police and Fisheries Dept | = Qoligoli Committee
= Cases reported to police stations for a meeting
but no case has gone to the court 1™ week December 2006
Sargassum = A seasonal issue = Continue monitoring to find = Qoligoli Committee = USP/ Environment December 2006
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Mangrove harvesting

=  Banned

= A letter to the settlements
stating the decision and not to
litter in the mangroves

= Qoligoli Committee

=  Environment
= JAS

Bose vanua 19" October 2006

Oil spill — commuters in = Letter of petition to relevant = Follow up on the letter = Chairman ni Komiti = Roko 15th October 2006
Suva Harbour stakeholders = Environment
Littering on the beach front = Village clean up every week on = Have a household ditch for = chairman komiti ni Environment Dept 19th October 2006
monday/thuesday trash qoligoli IAS
= Drum to burn physical trash = bose vanua
(papers, plastic) = village meeting
Boat rotting at Draunibota Nothing attempted A letter of concern to the secretary Assistant Roko Suva 15™ October 2006
Fisheries Dept/ companies on
the rotting boats. They are
becoming a shelter for poachers
Live rock harvest nothing Halt all rock harvesting license Komiti ni qoligoli Fisheries Dept December 2006
Bose ni yavusa
Fish wardens to the Qoliqoli | They are not responding to requests To be advised on their roles in Komiti ni qoliqoli Fisheries Dept December 2006
Committee meeting managing the marine resources
and the importance of attending
qoligoli committee meetings
Loss of traditional food stuff | Nothing attempted Taken to the next tribal meeting Chairman ni komiti ni 19" October 2006

and fruit

qoliqoli
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