Dynamics of a South Tarawa Atoll fisher group, Kiribati
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Introduction

The Republic of Kiribati consists of three main island
groups, the Gilbert Islands (or Tungaru Group), Line Is-
lands and Phoenix Islands. While Kiribati’s exclusive eco-
nomic zone encompasses 5 million km?, its total land area is
just slightly more than 810 km? (Lovell et al. 2002). Tarawa
is the largest of 16 atolls that make up the Gilbert Islands

group (Fig. 1).

Tarawa’s reef perimeter is approximately 107 km?* and is
open to the west where the reefs are permanently sub-
merged. The lagoon area encompasses 375 km® and has
many reefs within it, with the shallowest areas being on the
castern and southern margins (Lovell et al. 2002). Inner

reef habitats are divided into the atoll rim, lagoon floor, and
patch reefs and shoals. Because the western margin of the
atoll is submerged, there is a continual exchange of sea water
between the lagoon and the ocean. In contrast, the south-
ern and eastern atoll rim consists of a relatively narrow outer
reef flat, a series of low islets, and a wide lagoonal sand flat
with limited ocean exchange. Causeway construction has
further reduced this exchange by obliterating most passages
along South Tarawa and several along the eastern rim on
North Tarawa. These differences in oceanic to lagoon water
exchanges have created a lagoon with marked northwest to
southeast gradients in water characteristics, including pro-
ductivity and composition (Paulay and Kerr 2001).

lﬂrlzln't_lm -
¥ L] i B o £
P AL EL R
E—— |
Lt e = i {
AR AT w-\. 1 - 0 :' \ ™
i e i s '
~ | — ik -
I P by e
- L1 i <
.:_:'__‘_ A LT iy
e ﬁzi"- 3 l- ]
S -
| 3 L /-
o e
i
n G Ert] i, o
MO
N . L
] L
.
1
Tarawa
Reef geomorphology
Land
Reef flat
Inner slope

National Fisheries Authority, Papua New Guinea

1
2 Pacific Community
3 Ministry of Fisheries and Marine Resources Development, Kiribati

Pass

00 Lageon pinnadle
0 Deep lagoon
00 Submerged reef (W)

B Outer reef

Figure 1. Location of Kiribati within the
Pacific, and Tarawa, the largest island
within the Gilbert Islands.
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Kiribati is one of the poorest countries in the world and is
ranked 134" in the United Nation’s Human Development
Index (United Nations Development Programme 2021). Its
economy was previously dependent on the revenue brought
in from phosphate mining on Banaba Island, which ended
in 1979. Since then, Kiribati has made up most of its in-
come revenue from fisheries through foreign vessel fishing
licenses, most notably for tunas, which are transshipped at
Betio on South Tarawa (Barclay and Cartwright 2007; Gil-
lett 2016; Zylich et al. 2014).

South Tarawa is also the main residential area in Kiribati,
home to nearly half of Kiribati’s total population. South
Tarawa’s population has grown exponentially in the last cen-
tury. In 1931, there were 3031 people on South Tarawa. The
2015 census estimated the population on South Tarawa to
be 56,338 (National Statistics Office 2016), and the 2020
provisional census data estimated a current population of
63,439 people (National Statistics Office 2021). The people
of South Tarawa live on a series of atolls linked by causeways,
some 30 km in length, with the widest point being only 300
m, and covering an area of approximately 15.75 km?. South
Tarawa has a very high population density of 2557 people
per km?, with some areas, such as Betio, having over 15,000
people per km®.

The population increase on South Tarawa is a physical rep-
resentation of rural-urban migration that dominates in-
terisland movement and reflects the inequalities between
rural and urban areas. South Tarawa has many “pull” fac-
tors, such as employment and education opportunities, and
greater access to goods and services. Because of this huge ru-
ral-urban migration, South Tarawa continues to face many
development challenges. These challenges include severe
overcrowding in both formal and unplanned settlements,
increased pressure on freshwater reserves, high levels of pol-
lution in the lagoon as a result of increased solid and human
waste, and conflict over land.

The fisheries of South Tarawa have also changed greatly
in recent decades as human development and fishing ef-
fort have increased to meet the increased demand for food
(Beets 2000). Previous assessments have documented de-
clines in abundance and generally negative trends in yield
and catch per unit effort (Cross 1978; Yeeting 1986; Mees
1988; Mees et al. 1988).

As part of the Pacific Community’s (SPC) assistance to
member countries, and in order to gain a better under-
standing of fisheries dynamics in Kiribati, a number of creel
surveys were conducted across three atolls in the Gilbert Is-
lands in 2020: Tarawa, Abemama and Onotoa (see Molai
et al. 2020). This article focuses on Tarawa because it is the
most densely populated atoll in the group by a factor of 13.
During surveys on South Tarawa, we encountered one fisher
group in particular at Bikenibeu that was consistently en-
gaged in commercial fishing. During a 14-day period from
25 May to 7 June 2019, the authors sampled their catches
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daily. This group (referred to as the “study group” hereaf-
ter) also kept a detailed logbook of their expenditures and
catches of which, copies were made with their permission.
The period of the logbook encompassed the period 2 March
to 7 December 2019.

Monitoring landings from an artisanal fisher
group

For the 14-day sampling period, the study group was vis-
ited every morning on their return from fishing the pre-
vious night. In total, 10 fishing days were sampled. There
were no fishing activities on Sundays, therefore no fish
were landed on Monday mornings. In addition, fishing did
not occur on two other occasions, once because of inclem-
ent weather and the other because there were not enough
eskies (portable ice chests or coolers) available because
the existing eskies were still full from the previous fishing
trip, meaning not all fish from that trip had been sold. This
study group targeted reef fish from the outer reef areas at
night through handlining. Fishing was conducted at three
locations in Tarawa Atoll:

i southwestern end (n = 4);
i northwestern end (n = 4); and the

i northeastern end (n = 2).

Sampling the catch of this study group consisted of short
interviews with lead fishers from each fishing event, and
sampling the whole landed catch for species identification,
length and weight.

Number and weight of fish landed

During the 14-day sampling period, 1322 fish weighing a
total of 965 kg were landed with an average of 132 fish +
16 (SE) or 96.5 + 14.8 (SE) kg of fish caught per fishing
trip. Of note, the amount of fish caught was relatively con-
sistent for most fishing trips but a number of trips showed
greater variability (poor or rich days). This could have been
influenced by a number of factors, including the location
targeted (in this study, comparisons were not made due to
the reduced number of fishing trips), tides, moon phase,
weather conditions, fisher knowledge and experience. As
examples, surveys conducted in late 1985 in Betio, Bairiki-
Nankai and the Bikinebeu-Ananau causeway showed that
ocean fishing in December declined due to bad weather,
with a subsequent shift to reef fishing, which increased dur-
ing the Christmas and New Year period due to increased
demand (Mees and Yeeting 1986). In rough weather, more
lagoon fishing is conducted, while in calm weather greater
fishing effort is on oceanic species.

During the 14-day period of our survey, catches varied from

32 fish (42.1 kg) to 187 fish (205.8 kg) (Fig. 2).
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Figure 2. Landed catches across the survey period (May—June 2019).
Left: overall fish catch, right: overall catch weight. Dark horizontal lines correspond to the overall mean.

Fish families represented

Among the nine fish families found in the catches (Table 1),
the most common were the families Carangidae, Lethrini-
dae and Lutjanidae. While these three families were almost
equally represented in terms of the number of fish caught

(around 30% each), the Lethrinidae family made up more
than half of the weight of fish landed (59%) (Fig. 3).

Table 1. Families represented in the catches
(n=number of fish caught)

Family n
Albulidae — bonefish 3
Balistidae — triggerfish 7
Carangidae - jacks and scads 398
Holocentridae - soldierfish and squirrelfish 28
Lethrinidae — emperors 454
Lutjanidae — snappers 386
Priacanthidae - bigeyes 12
Serranidae — groupers 11
Sphyraenidae - barracudas 23

Family (number)

Family

. Carangidae
B Lethinigae
B Luganidae
. Other

Family (weight)

Figure 3. Fish families represented in the catch.
Top: catch in number; bottom: catch in weight.
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Dominant fish species

In total, 43 fish species were recorded in the catches, with
17 species represented by at least 10 individuals (Fig. 4). The
top five species caught were the spangled emperor (Lezhri-
nus nebulosus), scads (Selar spp.), paddletail or humpback
red snapper (Lutjanus gibbus), bigeye trevally (Caranx sex-
fasciatus) and longface emperor (Lethrinus olivacens). These
five species had more than 100 individuals landed during
the sample period.

Lethrinus nebulosus
Selar spp.

Lutjanus gibbus
Caranx sexfasciatus
Lethrinus olivaceus
Lutjanus kasmira
Lutjanus rufolineatus
Lethrinus xanthochilus
Caranx melampygus
Lutjanus monostigma
Sphyraena forsteri
Lutjanus fulvus
Lethrinus obsoletus
Lutjanus bohar
Myripristis adusta
Priacanthus hamrur
Aprion virescens
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Proportion of the catch above size at maturity

To evaluate the status of the populations of species caught
by this study group, the proportion of fish caught that were
above or under the reported length at maturity (i.c. the
length for which 50% of individuals in a given species are
mature) was evaluated. This evaluation was done for species
that had over 30 measurements. As there are no reported siz-
es at sexual maturity published for fish in Kiribati, we used
sizes at sexual maturity taken from the literature (Table 2).
We note however, that because sizes at sexual maturity can
vary across locations (Longenecker et al. 2017; Prince et al.
2020), these values should be used with some caution.

. Lethrinidae
. Lutjanidae
. Other

1 1 1
200 250 300

Abundance (n)

Figure 4. Fish species caught. Abundance corresponds to the total number of individuals encountered in the different catches

across the 14-day sample period.

Back from a fishing trip, Tarawa, Kiribati. (image: Jeff Kinch, ©SPC)
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Table 2. Species size reference table and associated literature. Sizes are expressed as fork length (FL) or in total length (TL) in
centimetres and mean sizes are associated with standard error (SE), the number of individuals measured is also provided (n).

L . Legal .
Scientific name Species photos Maturity Referencgs used, size n Mean size
Common name (cm FL) Location (cm = SE FL)

(cm FL)
Caranx melampygus 35 (T) (Sude‘lfum etal. 1991) 35 32914085
Bluefin trevally Hawaii :
quanx sexfasciatus 50 (Van Der Elst 1993) 153 3099 + 048
Bigeye trevally South Africa
) (Ranatunga and
Lethrinus nebulosus 395 Rathnayaka 2019) 55 271 4049+023
Spangled emperor )
Sri Lanka
Lethrinus olivaceus 400  (Princeetal 2015) 112 4722+055

Longface emperor Palau

Lethrinus

xanthochilus
Yellowlip emperor

(Prince et al. 2015;
30 Taylor et al. 2018) 40  40.55+047
Palau; American Samoa

(Moore 2019; Taylor et al. 2018)
25 New Caledonia; 25 170 2537 +0.28
American Samoa

Lutjanus gibbus
Paddletail snapper

Lutjanus kasmira (Rangarajan 1971)

Commqn 20 Andaman Sea 15 82 189+0.21

blue-stripe snapper

Lutjanus rufolineatus

Yellow-lined 164  (lvloretal.2018) 50 17.87+0.10
American Samoa

snapper

Selar spp. 215 (Roos et al. 2007) 183 2547 4011

Reunion Island

Scads
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The nine species considered for their size at sexual maturity

(Fig. 5) were:

i four species (longface emperor, yellowlip emperor,
yellow-lined snapper, scads) with a high dominance of
mature individuals (85-100%);

i two species (spangled emperor, paddletail snapper) with
aslight dominance of mature individuals (50-65%);

i one species (common blue-stripe snapper) with a slight
dominance of immature individuals (50-65%); and

i  two species (bluefin and bigeye trevally) with a high
dominance of immature individual (75-99%)

Proportion of the catch above the legal size established
in 2020

Of the more than 30 species collected, only three — spangled
emperor, paddletail snapper and common blue-stripe snap-
per — were associated with a minimum harvest size regula-
tion in Kiribati (Ministry of Fisheries and Marine Resources
Development 2020) (Fig. 6).

All of the spangled emperors that were caught were under
the legal size, while almost all common blue-stripe snappers
were above the minimum harvest size. Catches of paddletail
snapper were more balanced, with slightly more individuals
above or equal to the legal catch size than under it.
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Figure 5. Proportion of estimated mature and immature individuals caught during the two-week sample period.
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Figure 6. Proportion of individuals above or below legal size caught during the 14-day sample period.
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Comparison of study group catches with
other 2019 fisher group catches and historical
handlining catches in Tarawa

As noted above, target species in South Tarawa have greatly
changed over recent decades. The introduction of new tech-
nologies, such as monofilament gill nets and boats with out-
board engines, also coincided with a significant decline in
the use of traditional fishing methods. With high historical
incidences of ciguatera from fish caught on the outer reefs
of Tarawa Atoll (Cooper 1964; Tebano 1992; Lovell et al.
2002), fishing effort outside the lagoon has primarily target-
ed tunas or flying fish. Gibson (1976) noted that the most
preferred fish species consumed at Bikenibeu in the mid-
1970s was, in order of preference, tunas, bonefish, wahoo
and mullet. Later catch surveys conducted in early 1981 in
Betio, Bairiki-Nanakai, Bikenibeu, Teinainano and Buota
showed the most important targeted fish species was bone-
fish, with an emerging market for the export of spangled em-
peror. At Bikenibeu, the top five species caught at this time,
in order of importance, were bonefish, mullet, paddletail
snapper, Pacific silver-biddy and convict surgeonfish (Mar-
riott 1981). During the early 1980s, there was an economic
downturn that resulted in increased fishing effort, a growth
in entrepreneurism among artisanal fishers, and the acquisi-
tion of more efficient gear types (Marriott 1982).

Over time, target fisheries have changed across South
Tarawa, with greater specialisation among fisher groups
and village localities. Snappers (Lutjanidae), emperors (Le-
thrinidae) and groupers (Serranidac) dominated handline
catches in the early 1990s. A survey conducted from April
1992 to February 1994 recorded 54 species and 1793 in-
dividuals caught from 46 fishing trips. Paddletail snapper
was reported to be the most abundant species caught (40%
of total number of fish caught), followed by orange-striped
emperor (18%). Trevallies and squirrelfishes were also an
important part of landings. Fishing effort using handlines

A typical handline catch, Tarawa, Kiribati. (image: Jeff Kinch, ©SPC)
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was significantly greater in the northern and western ends
of Tarawa Lagoon than in southern and eastern sites (Beets
2000). Later, Ram-Bidesi and Petaia (2010) noted that fish-
ers on South Tarawa were targeting schools of paddletail
snapper prior to their spawning run.

Creel surveys have been conducted in South Tarawa since
2013 by the Research and Monitoring unit of the Coastal
Fisheries Division of Kiribati’s Ministry of Fisheries and
Marine Resources Development (MFMRD). In total, 67
handlining catches were recorded by MFMRD. These re-
cords were retrieved from MFMRD’s database and com-
pared to the 2019 landings from the study group we moni-
tored (Table 3).

Table 3. Number of historical handlining landings in South
Tarawa.

Historical MFMRD landings

2013 9
2014 19
2015 7
2016 3
2017 12
2018 9
2019 8
Total (past) 67

2019 landings

Study group 2019 10

Other groups surveyed in 2019 18

—y

N -
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Comparison of number and weight landed in the past

The average landing based on the two-weck sampling period
of the monitored study group tended to be approximately
30% higher than the average landings of other fisher groups
monitored during the 2019 survey (Fig. 7). Historical land-
ings recorded by MFMRD in South Tarawa tended to be
around 50% lower for the same fisher groups encountered in
this study in terms of number of fish landed, landed weight
and species diversity. Although MEMRD’s historical land-
ing data were lower for the same fisher groups encountered
in this study, when all landing were pooled for all fisher
group landings recorded by MFMRD, there were some
similarities with regards to year. In terms of weight, catches
were similar between 2013, 2014 and 2019 while the num-

ber of fish caught was closer to those of 2013, 2014 and
2016 (Fig. 7). While this comparison gives some insights
into the range of catches through time, the significant dis-
parities in the number of landing surveys completed and/or
fisher groups surveyed, as well as seasonal differences, these
comparisons cannot be considered definitive or complete.

Comparison of families’ representativeness across years

In comparison with the study group, catch composition
was well represented across years for the Lutjanidae and Le-
thrinidae families. The Carangidae family was less represent-
ed with the exception of years 2015 and 2019. In 2019, the
catch was more diverse with other families well represented
in catches (Fig. 8).

Comparison of 2019 groups and historical data
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Figure 7. Comparison of catch of study group and historical data (per landing).
Top: The study group against 2019 other groups and MFMRD historical data pooled; Bottom: MFMRD 2013-2019

historical average catch details per year.
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Catch landed in number (fish)

2019 Study group 2019 Other groups 2013-2019 MFMRD

Family

. Carangidae
. Lethrinidae
. Lutjanidae

Catch landed in weight (kg)

2019 Study group 2019 Other groups 2013-2019 MFMRD

Family

. Carangidae
. Lethrinidae
. Lutjanidae

Figure 8. Catch composition, by family, for the study group, the 2019 Other groups and MFMRD historical data (pooled and by years).
Top: catch in number; bottom: catch in weight.
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On a more general trend, Lutjanidae tended to be domi-
nant in the number of fish landed and overall weight of fish
caught. However, the proportion of the Lethrinidae catch
by weight was better represented, suggesting larger fish from
the Lethrindae family were being caught, as opposed to
more fish being caught from that family.

Comparison of mean size of top species

The mean size of fish common to the study group, 2019 oth-
er fisher groups, and MFMRDs historical catch data were
also compared (Fig. 9). The mean size varied across the dif-
ferent groups studied and the importance of the variability
tended to be linked to larger species.

~®- 2013-2019 MFMRD  -@- 2019 Other groups

+
HHI®H

30 -

The longfaced snapper displayed the greatest differences
between the groups compared. The 2019 study recorded
the highest mean size, followed by the study group and
the MEMRD historical data. For some species — spangled
emperor, blacktail snapper (Lu{jzmus fu[vm), paddletail
snapper and one-spot snapper (Lutjanus monostigma) —
MFMRD historical data recorded a slightly greater mean
size, which might suggest a possible effect of fishing pressure
on these species but, the lack of sufficient data makes it dif-
ficult to make accurate comparisons.

Paddletail snapper had the highest number of records in the
historical catch data, although there was significant variabil-
ity in the mean size of this species across years (Fig. 10). In
2016, the lowest mean size recorded was 7.5 cm lower than
the highest mean sizes recorded in early 2019.
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Figure 9. Mean size (+SE) of 13 fish
species in the 2013-2019 historical
catch data (all years pooled), this
study group catch, and the 2019
other fisher groups catch.
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Socioeconomics

The artisanal fisheries sector on South Tarawa is divided into
full-time commercial, part-time commercial and subsistence
fisher groups. In 1982, 130 houscholds were surveyed in
Bikenibeu and of these, 72% were fishing houscholds with
14% being full time commercial fishing households, 13%
being part-time and 66% subsistence fishing only (Mar-
riott 1982). The study group that we monitored would be
regarded as being full-time commercial because fishing is
their main income-earning activity and they fish specifi-
cally to sell. The leader of this study group was from another
island in the Gilbert Group but married to a woman from
Bikenibeu. At the time of monitoring, they were running
two vessels. Operations of these two vessels were dependent
on having working engines and enough fishers to fish. Over
the extended period that was recorded in the logbook, 15
fishers were engaged, with 6 of these being considered regu-
lar full-time fishers and another 3 being part-time fishers,
and the remaining 7 being taught the fishing processes and
deciding if they would participate more frequently.

The simplest and most common form of handlining used
by the fishers on South Tarawa is a line of a certain length
(usually between 20- and 40-1b breaking strength), a sinker
(lead, chain or any other weight), a cast snood and at least
one hook. The study group described in this paper had a
preference for size 7, 8 and 10 hooks, which cost between
AUD 0.10 and 0.20 each. Sinkers cost AUD 0.30 each,
while a roll of 25-Ib fishing line was AUD 4.80, and hand
reels were between AUD 4.50 and 5.00, depending on size.
Generally, only one baited hook is used for each fishing line,
although more than one hook (but not more than three) is
also used. Hooks were sometimes rigged with a fluorescent
tube over its shanks.

Dynamics of a South Tarawa Atoll fisher group, Kiribati

Women’s roles in the fishing sector of South Tarawa are
mostly limited to gleaning in the lagoon, as well as selling
fish on the roadside or in markets (Tekanene 2006). The
study group we monitored had two full-time women selling
fish. One woman was the wife of the study group leader and
the other was her relative. Both women took a portion of
the profit from cach day’s sales.

During the period 2 March to 7 December 2019, 210 fish-
ing trips were recorded (Table 4). In general, three fishers
fished each night although on a few occasions only two fish-
ers went. Expenditures were included fuel, bait (mostly tuna
or flying fish), provisions (e.g. tobacco, flour balls, coffee and
sugar); gear replacement (mostly hooks and sinkers), and ice
to keep fish fresh. Batteries were also purchased for torches

and a hand-held GPS.

For each fishing trip approximately 70 kg of gutted fish was
sold, earning approximately AUD 225.00, which once de-
ducted from operating costs (fuel, ice, bait, provisions and
gear) was then shared among the study group as follows:

@ the leader took one to two shares: one for the boat
and one as a fisher if he went fishing;

@ the fishers each received one share; and

®  the women marketing the fish also received one share.

Fish usually sold for AUD 1.50/Ib, though on some occa-
sions fish were sold for AUD 1.00 to AUD 1.20/Ib when it
was necessary to sell them quickly for fear of spoilage. On one
occasion, high-valued fish were sold for AUD 1.90/Ib. The
local profit-sharing systems operating among fisher groups
on South Tarawa tend to favour those who own the fish-
ing assets and hence command the means of production for
themselves and others. Fishers’ shares ranged from negative

Table 4. Study group expenditures and income from 2 March to 7 December 2019. Numbers in the table are expressed as average

(Av.) = standard error (SE)

Activity
Av. no. fishers
Av. fuel used per trip (L)
Av. fuel cost per trip (AUD)
Av. bait cost per trip (AUD)
Av.ice cost per trip (AUD)
Av. provisions cost per trip (AUD)
Av. gear cost per trip (AUD)
Av. gutted fish weight sold per trip (kg)
Av. amount earned per trip (AUD)
Av. ice cost for marketing per trip (AUD)
Av. earnings for women marketing fish (AUD)

Av. earnings per fisher (AUD)

Boat 1 Boat 2 Average
(n=131) (n=79) (n=210)
3 3 3
39.66 +£0.89 3294 +0.97 3713+0.70
5445+1.23 4510+ 1.32 50.93 £0.96
840+ 0.27 7.85+0.38 8.19+0.22
10.00 + 0.03 10.00 +0.25 10.05+0.10
9.70 £0.09 9.60 +0.06 9.69 +0.06
8004033 640 +0.39 742+0.26
7437 £3.13 6142+2.79 69.49+ 2.25
24040 + 9.64 202.25 +£9.04 226,04 +7.01
8.00 + 0.64 940 + 0.65 8.82+047
2245 +0.98 18.60 + 0.87 21.00+0.70
2335+ 147 19.00 + 148 21.72+1.08
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Table 5. Study group expenditures and income from 25 May to 7 June 2019. Numbers in the table are expressed as

average (Av.) + standard error (SE).
Activity
Av. no. fishers
Av. fuel used per trip (L)
Av. fuel cost per trip (AUD)
AV. bait cost per trip (AUD)
Av. ice cost per trip (AUD)
Av. provisions cost per trip (AUD)
Av. gear cost per trip (AUD)
Av. gutted fish weight sold per trip (Kg)
Av. amount earnt per trip (AUD)
Av. ice cost for marketing per trip (AUD)
Av. earnings for marketing woman (AUD)
Av. earnings for fisher (AUD)

AUD 10.90 to an extreme high of AUD 108.25 but aver-
aged AUD 21.72 across all trips recorded in the logbook.
The two women sellers earned, on average, AUD 21 per fish-
ing trip with a range of AUD 3.00 to 77.00.

In the case of the detailed catch monitoring from 25 May
to 7 June 2019, only one boat was in operation (Table 5).
During this period, the study group’s overall catch and prof-
itability was slightly higher than that observed across the
average of the logbook period (see Table 4).

Fish selling commences as soon as the fishing boat returns
from fishing, which could be between 5.30 and 7.00 am. In
general, people on South Tarawa are buying fish for their
next meal as many people lack the ability to store fish appro-
priately. A lack of suitable storage means most fish is cooked
the same day that they were bought.

Conclusion

The analysis presented in this study details the importance
of understanding better what species fisher groups are target-
ing, when, why and how. This is particularly important for
places such as South Tarawa because if fisheries resources
continue to decline, fishers will be left with limited options
for income, and there will be an impact on general food se-
curity. In South Tarawa, the rate of unemployment is already
high with employment opportunities restricted to working
in the government public service, the service and retail sector
or working on foreign merchant and fishing vessels. South
Tarawa’s growing population and the associated increasing
demand for seafood, changes in fishing technologies, the
development of organised fishers’ groups, and a lack of alter-
native livelihood options, means that the fisheries resources
of Tarawa Atoll are, and will continue to be, increasingly
exploited to sustain growing usage needs. When combined
with climate change, South Tarawa is facing multiple and

Boat 1 (n=10)
3

40.50 £ 2.57
55.75+ 345
590+ 0.67
10.00 +0.00
9.60 + 0.00
535+ 155
8323 +£11.86

27710+ 3892
720+193
2350+ 2.16
30.85+£6.32

simultaneous threats to its liveability and survival (Donner
2010; Story and Hunter 2012; Campbell and Hanich 2014).
It has been predicted that future periodic storm surges caused
by increased storm activity associated with climate change
could cause up to 25-54 % of South Tarawa to become inun-
dated by 2050 (Campbell 2000). For Bikenibeu, where this
study was centred, it has been estimated that a sea-level rise
of 0.5 m would cause almost all of the shoreline on the la-
goon side, and a small part of the ocean shoreline, to be sub-
merged, resulting in 51% of the total shoreline breached and
71% of the land area of Bikenibeu to be flooded (He 2001)

The Government of Kiribati recognises the importance of
the long-term protection of its fisheries resources as detailed
in the National Fisheries Policy 2013-2025 (Ministry of
Fisheries and Marine Resources Development 2013). The
National Roadmap for Coastal Fisheries was also endorsed
in 2019 (Ministry of Fisheries and Marine Resources De-
velopment 2019) and a set of fishing regulations adopted in
2020 (Ministry of Fisheries and Marine Resources Develop-
ment 2020). The data presented in this study also highlight
the importance of sampling from different fisher groups
because having a suitable sampling range allows for the de-
tection of changes to fisheries resources and effort over time.
For fish species that are heavily targeted, it is suggested that
regular monitoring programmes be conducted that system-
atically collect the necessary information to inform decisions
regarding management in a timely and effective way. Of par-
ticular importance are data that allow for better comparison
of sizes of fish caught and overall fishing effort. Having this
level of information would assist MEMRD to set suitable
and relevant size limits as per their Fisheries (Conservation
and Management of Coastal Marine Resources) Regulations
2020 (Ministry of Fisheries and Marine Resources Develop-
ment 2020). For example, the newly implemented size lim-
its imposed for spangled emperor will not have the required
purpose of ensuring sustainability as none of the individuals
recorded in this study were above the legal size.




Recent efforts to improve the legal frameworks for manag-
ing fisheries in Kiribati, raising awareness, strengthening
monitoring, control and surveillance are crucial (Teemari
et al. 2020). Ongoing monitoring (e.g. Molai et al. 2020;
Andrews et al. 2020) is required to help inform manage-
ment and overall wider fisheries development initiatives
for South Tarawa and Kiribati as a whole. Such monitoring
programmes, however, remain a great challenge as does the
enforcement of regulations.
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