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Summary
The environment and resource users around Pemba Bay were surveyed with the purpose
of identifying key sites and socially acceptable ways forward in strengthening their
management systems. The ecological surveys suggest that the Pemba area is probably at
the southern end of the high biodiversity area reported in the Western Indian Ocean
(WIO) that extents from northern Madagascar across to southern Tanzania and south to
the Quirimbas in Mozambique. This conclusion is based on the high coral diversity
reported for the reefs on the seaward side of Londo Peninsula, which had among the
highest coral diversities reported in the WIO region. It is suggested that this peninsula be
established as a zoned multiple use protected area with the more seaward side receiving
the highest levels of protection. The other surveyed sites showed various signs of
degradation in the forms of either low coral cover, high erect algal cover, high sea
urchins abundance or low fish biomass. The biomass of fish was among the lowest
reported in the Mozambique region and this low biomass extends into the Quirimbas
Marine National park and suggests a large fish demand footprint from Pemba town
extending to the national park. This indicates the importance of establishing effective
fisheries management in and around Pemba.
The need and agreement for fisheries management is broadly appreciated but there are
considerable social organization and governance issues that need to be addressed to
develop a progressive management program. Primarily the urban CCP are only composed
of leaders with no participation among actual fishers and therefore there is no forum for
stakeholders to express opinions and influence decisions and enforcement actions. The
rural CCP are more integrated but powerless to control urban-based fishers that visit their
fishing grounds at night and use small-meshed seine nets when they cannot be detected.
This problem is undermining their ability to feed themselves and, in some villages, is not
easily compensated for by other food sources. There is widespread belief that these
activities are promoted through corrupt associations between migrant fishers and fisheries
department officials. Consequently, there is a need to develop greater participation and
smaller forums in the urban area that include the many stakeholders and that can hold
fishers and the fisheries department accountable for fishing and management activities. In
addition, the capacity of local CCP to co-manage their resources will be needed and will
require a mix of area- and gear-based management. The various options are discussed in
more detail in the following report.
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Introduction
The Pemba region is highly reliant on natural marine resources and yet has begun to
experience local limitations in the production of these resources and increasing prices,
such that it is becoming highly reliant on inputs from the larger region and internationally.
This will ultimately put considerable stress on the Quirimbas Archipelago coral reefs to
the north and associated fisheries in the region and the ability to implement effective
management in this larger region. The coral reef region north of Pemba is of considerable
regional importance for having exceptional biodiversity and the potential to survive
climate change disturbances (McClanahan et al. 2011a,b), if protected from unsustainable
resource use and the threats arising from gas extraction. High demand but also weak
management institutions are creating these local problems in Pemba and elsewhere.
Nevertheless, previous evaluations of Pemba resource users and managers supported by
the USAID-funded Global FISH Alliance (G-FISH) survey found that there was
generally broad level support for various fisheries management restrictions that could be
expected to reverse the declining fisheries production if properly implemented
(McClanahan et al. 2012, in press).
The previous management preferences and institutional design survey also identified a
number of institutional weaknesses, such as the lack of clear resource use restrictions
bylaws, the lack of graduated sanctions applied to the enforcement process, and weak comanagement arrangements between the government and fishing communities. These
findings were developed into a communication slide show emphasizing the importance of
institutional organization, which was presented to the fisheries community leaders (CCP)
(May 2012). This was followed by the development of a management planning
documentation and a presentation that introduced this process to CCP leaders (October
2012).
The third part of the Pemba fisheries development strategy was to conduct
biological/ecological resource surveys through a mixture of standard ecological surveys
and interviews with resource users. This survey was intended to broaden the
understanding for management preferences and to understand the main limitations to
resource users in terms of the state of the resource, access to the resource, and ways to
overcome these limitations. This report summarizes the findings from those surveys and
we compare our ecological findings with other previous ecological findings derived from
similar WCS research conducted in Mozambique since 2007. The report has three
sections; the first part is a summary of the main findings and recommendations, which is
followed by the more technical details of the ecological surveys and the interviews with
resource users leaders on issue of resource use and management.
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Summary and recommendations
Summary of ecological surveys
The ecological surveys suggest a mix of attributes and problems. First, the biomass of
fish is low at all sampled sites and probably even lower in the larger environs that we did
not sample. The low biomass as far away as the Quirimbas National Park is also a
concern and suggests that demand for fish from Pemba town is driving the low biomass
of fish in this region. The ecology of coral reefs is greatly influenced by the biomass of
fish – degrading through a series of ecological switchpoints as biomass declines and
further reducing it may eventually pose a threat to the future of these unique reefs
(McClanahan et al. 2011). This reflects heavy demand and low protection of the fisheries
resource in Pemba and the larger environs. The corals, on the other hand, are in fair
condition in some areas and there is evidence this area is part of the larger high coral
diversity region reported for northern Mozambique, with the seaward Londo site as
having exceptionally high diversity. The high susceptibility also supports the notion that
climate disturbance are not the cause of the degradation of the reefs but rather high
fishing impacts. The uniqueness of this seaward Londo site and the potential for other
similar areas not visited will require further field surveys and investigations to determine
the extent of this unique diversity. This site is accessed by both the Ruela and Jimpia
CCPs and will require a joint agreement to increase fisheries restrictions.
The recommendation from the ecological surveys is that the Londo peninsula may prove
to be a useful place to develop a spatial plan where multiple use areas are established. As
described below there is support for this management in the areas of Jimpia and this
could be combined with full closure areas around the edge to outer seaward peninsula
areas (Fig. 1). The total area proposed for area based management is 5512 hectares (Table
1). Below is a summary of the resource use surveys followed by a more detailed report
arising from the interviews.
Summary of resource survey discussions
Discussions were largely held with CCP leaders (more details below), so the results
should be seen to reflect their opinions and not necessarily the full resource user
community. Leaders are supportive of management restrictions but are also very aware
of the difficulties of enforcing them. They narrate a number of failed efforts at
implementing restrictions and all note the underlying issues of corruption in the
enforcement process. The discussions confirm the more random survey of resource users
that preceded this field study where we found wide support for most restrictions apart
from reducing numbers of fishers (McClanahan et al. in press). Consequently,
governance issues that focus on a small group of fisheries rule breakers rather than a
broad desire for management restrictions is the main impediments to achieving
progressive management.
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Fig. 1. Map of the study sites and existing and proposed management.
There were notable difference in the level of community organization and commitment to
the CCP principles and organization in the visited rural communities (Bandar and Jimpia)
and the urban communities (Ingonane, Ruela, and Maringanha). The rural communities
appeared to show more interest, have larger membership of both fishers and leaders in
their CCP, and potentially greater ability to influence resource users behaviors in their
communities. The rural CCPs were only composed of leaders with very little to no
membership among resource users. Consequently, the CCP concept of community
meetings and organizations are only true for the rural CCPs. The urban CCPs rely on the
ability of leaders to organize and communicate with fishers but this appears to be very
mixed, with Ingonane having no history, Ruela communicating with a small subset of the
fisher community, and Maringanha had a history and some confidence in organizing the
fishers but feeling powerless to organize and control the many people in adjacent
communities using the local resources.
These differences were also important in terms of the reliance of the people on fisheries
resources. All the people we talked to in the Pemba region are highly reliant on fish, with
it being the main source of protein in their diets. They differ, however, in the extent of
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  Table	
  1.	
  	
  Areas	
  proposed	
  for	
  area	
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  management	
  through	
  the	
  ecological	
  
surveys	
  and	
  discussions	
  with	
  CCP	
  leaders.	
  	
  

Jimpia

Proposed permanent closure

12.5 Km2

1200 Ha

Bandar

Proposed permanent closure

17.5 Km2

1750 Ha

Ruela

Proposed permanent closure

4 Km2

400 Ha

Existing closure

2.36 Km2

236 Ha

Proposed seasonal closure

2.15 Km2

215 Ha

Proposed permanent closure

9 Km2

900 Ha

Channel Baobab

Proposed seasonal closure

8.71 Km2

871 Ha

Total area

Pemba area management

55.1 km2

5512 ha

Bush camp
Pemba Beach Resort
Maringanha

this reliance, substitutability, and the scale of the markets for fish. Fish in the urban area
are coming from the whole Cabo Delgado region and many people living in Pemba town
are involved in this regional trade. It appears that all fish caught in the region are
consumed in Pemba and environs, with very little or none being exported nationally or
internationally. This suggests that the value in the region is competitive with international
prices and largely driven by the urban areas but further investigations into the value chain
will illuminate where the value for fish is greatest in this region. An exception was the
pilot study of cod aquaculture that was being set up to export this high value fish to South
Africa but had not yet reached scale. Fish are imported into Pemba from international
destinations, such as pelagic fish from Angola. Urban people had more varied diets than
rural people but still heavily reliant on fish imported from outside of the immediate area.
Rural areas fishers had jobs in construction as the main alternative livelihood.
All urban areas reported exceptionally poor catches in their local fisheries and all
explained this as a problem due to excessive use of beach seines or other small-meshed
nets and spearguns. The beach seines that I saw in use in Ruela had end nets (kimea) of
cloth with no mesh for the escape of small fish and >95% of the catch was composed of
pelagic and seagrass nursery fish < 5 cm in length that were gathered and sold by the
bucket. The one profitable fishery from the urban areas of Ruela appears to be the
offshore ring-net fishery. The ring nets that I observed had small mesh sizes of <2cm and
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therefore likely to eventually overharvest this offshore resource. Recorded fish prices are
collected but not readily available or shared with resource users and CCP leaders and
without this essential information feedback, it becomes difficult to manage the fishery
based on catch and profit information.
The Quirimbas Marine National Park located 150 km north of Pemba was visited to
assess the state of the fish resources in the park, as this might represent the full “footprint”
effect of the Pemba demand. We found that a fish biomass of around 500 kg/ha, which is
less than half of the expected unfished biomass for the region of 1200 kg/ha
(McClanahan et al. 2011a). There were no differences in the biomass between the general
park area and the one small sanctuary area and fishers were observed in the sanctuary.
Consequently, it would appear that the park is being harvested at close to a maximum
sustained yield (MSY) and that efforts to maintain an undisturbed or pristine system in
this park are not functioning. Biomass measures in the Pemba region were considerably
below a MSY estimates as would be expected from the reports of fishers and frustration
with the low catches.
Rural areas had the greatest reliance on fish, essentially eating no other animal protein.
Vegetable protein was utilized but in the case of Jimpia, they found it very difficult to
grown beans and pulses because of animal pests (monkeys) and they were quite isolated
from national markets. Bandar was closer to a market (Metumbe) and did not report these
same problems. Farming and husbandry were livelihood alternatives in these towns but
husbandry was seen as a means to get money for school fees and household costs and not
for food. Rural areas also looked on aquaculture as favorable and early efforts with crab
fattening in Jimpia were hopeful and algal culture was seen as potentially viable in
Bandar.
Both rural areas expressed concern and frustration at the declining fisheries that followed
the introduction of small-meshed beach seines from Ruela in fishing grounds beginning
in 2008. Jimpia used beach seines as well but strictly enforced the three-finger mesh size
rule and confiscated and burned any nets with smaller mesh sizes. Because beach seine
fishers visited at night it was difficult to communicate with them and enforce any local
rules. They believed this was seriously undermining their food security. They blamed
beach seine fishers from Pemba that worked in collaboration with the fisheries
department as the cause of their inability to control the fishing. Both rural areas suggested
fisheries closures as a way to control access to fishing grounds and acknowledged either
spillover (Bandar) or seasonal closure (Jimpia) as ways to reduce seine nets problems.
Problems to overcome and recommendations
Poor membership and communication
Creating forums where problems and ideas can regularly be expressed and trust built is
often the first and arguably the most important part of solving common-pool resource
problems. The existence of the CCPs provides a framework for these forums but as they
exist in the urban areas, they do not have membership among resource users and possibly
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have limited affect in creating consensus and associated compliance. Previous efforts to
create more CCPs in the urban areas of Pemba failed due to both poor membership and
also lack of interest in rule making in these CCPs. Consequently, the one remaining CCP
is the head CCP in Ruela that has members from the previously failed CCPs but is
restricted to community leaders. The relationships with the government are also weak,
with little communication with rural CCPs and infrequent communication with urban
CCPs. There are also many fishers who do not have licenses and this will restrict the
membership to CCP and interactions with the government.
All CCP representatives listed more forums as a way forward to solve some of these
problems, both within their CCPs but more importantly between CCPs and inclusive of
other key stakeholders, including government departments ranging from police to the
university. A first step in this process is to organize CCP leaders to develop a list of
names and contacts of all marine resource users and stakeholders (marketers and tourism)
in their respective areas as the first step in setting up local forums. Once initial local
forums are established and meetings held and formal or informal membership increases,
the proposal would be that each local forum would chose and send representatives to a
larger regional forum where the problems and recommendations of the local forums
could be expressed. It becomes critical to make these meetings focused on implementing
actions as soon as possible to avoid cynicism about the meeting process.
These forums often benefit from objective data that are being presented, such as pooling
of management preferences (Global Alliance Fish Report, McClanahan et al. in press), or
fish catch, biomass, trends, and comparisons between sites. These sources of information
have the potential to reduce the subjectivity inherent in these meetings and move their
agenda faster towards specific solutions. There is a need to collate any available
information and develop a program of study that can create the needed information
feedbacks to resource users and managers. In the absence of these data, case studies from
other regions in Africa are among the other alternatives.
Governance issues will be a key aspect to solve in these forms, so it is also important to
develop a framework that discusses and agrees on the governance issues that will be
critical to compliance and enforcement. Different governance models can be discussed
and agreed on in both local and regional forums. The issues around power and authority
for rule creation and implementation are critical to successful resolution. The issues of
responsibility and corruption need to be discussed openly to ensure that governance has
considered how this issue will most successfully be dealt with. Forums should have
management plan outputs as a key part of the process and this usually requires
coordinating CCPs with literate people able to draft these plans and to share these drafts
with adjacent and regional organizations. The literate people in the University, IIP,
IDPPE need to be part of this process both for their role in handling information but also
to increase their visibility. They must develop methods of meeting and interaction that
increase the transparency of their activities and involvement with communities.
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Immigrant fishers
Tanzania fishers working in collaboration with Mozambican fishers use beach seines that
have very small mesh sizes compared to the ones used in rural villages. Tanzanian
fishers are not allowed fishing licenses but they team up with Mozambican fishers who
obtain the license and then use the Tanzanian-type seine nets and fish at night when the
chances for detection are least. It was commonly believed that fisheries and government
officials were among these partnerships and therefore immune to any government
controls. Consequently, devolution of management to the community has largely
abdicated control of a government created problem to poor people with few resources.
CCPs are largely unable to develop effective enforcement of the few free loaders that
undermine efforts.
This free loader problem and the perceived corruption and incentivation of the
government to be involved in illegal fishing has created a difficult set of problems.
Problems can be overcome with the creation of more forums and more open
communication on the desires of the members with fisheries livelihoods and clear means
to adopt and enforce graduated sanctions. There was a common perception that this
problem would not be solved by the government but would require local enforcement by
community members that were less susceptible to bribes. A number of villages said that
burning small-meshed nets publicly was the only viable solution. This may be the case
and can be included in a management plan that determines the gear and mesh sizes that
members will allow in their fishing grounds.
The fishing grounds in the bay are largely flat sandy bottoms that create very little refuge
for fish from seine nets. Consequently, without an appropriate mesh size it is very easy
to reduce fish numbers to the point where only migrating fish are caught. One possible
solution to this problem that does not require governance and the associated problems is
to create rough bottoms or artificial reefs in front of the key villages. These can be
created from quarried stones that can be transported by barge and disturbed throughout
the fishing grounds. These rocks and reefs can prevent dragging of nets that get caught in
the stones. Artificial reefs, in combination, with area management may greatly reduce the
cryptic and corrupt seine-netting problem. A study of the feasibility and costing of this
study is needed.
Livelihoods
Alternative livelihoods may be useful but not a key aspects needing immediate attention
and might be focused more on agriculture of protein sources needed for food security
rather than animal husbandry or the production of high values marine products. Crabfattening and algal aquaculture are both in need of further exploration and as part of
management plans and development project, particularly in the rural areas.
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Information on fisheries and feedback
Information on the state of the fishery is problematic given that there is no system of
measuring the catch and effort of the fishery and people appear to prefer selling fish by
their numbers and sizes. In one location there was a fisheries officer with IDPPE who
collected fish prices but I was not able to access this information despite a number of
requests. While fish prices are potentially useful they are a difficult metric to work with
from a fisheries biology perspective because prices are influenced by supply and demand
and inflation processes that do not always reflect catch, effort, and gear issue. Evaluating
the potential to develop a simple system of assessing the biological resource and a system
of information feedback may be critical in the later stages of the management plan and
feedback process.
Gear restrictions
Mesh sizes of beach seines and ring nets appear to be small, variable, and not well
enforced and yet this aspect of the fishery will be critical to maintaining sustainable catch.
The three-finger rule (~5cm mesh) for some nets has been difficult to enforce and yet
three-fingers may not be sufficient to maximize the profits from the fishery. A careful
study of mesh sizes in Kenyan reefs found that for the dominant species caught in
Kenyan nearshore areas (rabbitfish, parrotfish, and snappers) that a mesh size closer to 9
cm is optimal (Hicks and McClanahan 2012). There is a need to assess the species caught
or potentially caught by the current nets and to evaluate the mesh sizes that would
optimize yields for these species. This requires measuring the lengths of fishes caught at
3 months intervals over the course of a year or two. This may be one of the first, cheapest,
and most valuable measurements for establishing the best mesh sizes and is a high
priority. This information would be a key aspect of work that could be used in the
development of the management plans for the CCPs. It is very likely that a system of
graduated increases in mesh sizes will be needed to return the fishery to sustainability and
profitability and this can form a key aspect of the forums and management plans.
Fisheries closures
Closures were seen as a viable way to manage these fisheries for both increasing the
fisheries resource and for establishing local control of resources. CCP members all
agreed that closures should be immediately in front of their villages in order that they can
be watched. Presumably, they are seen as more visible and enforceable because of this
visibility. With the exception of Bandar and Pemba Beach hotel sites, most were in favor
of rotating, temporary, or seasonal closures with closures periods mentioned as 3 to 6
months. My experience is that these closure periods may be most useful for octopus but
that most fish may require longer closures periods. Octopus were reported as not present
in the fishing grounds, so would possibly not be able to benefit from these short-term
closures.
There was agreement that the closures would need to be managed through comanagement system but the primary responsibilities of detection and enforcement from
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the community members. National government would assist in condoning and codifying
the management system and law enforcement of more serious or persistent crimes. There
was also a perception that this would need to require more then the fisheries department
but other branches of enforcement such as the Maritime Authority and police. The most
common request from the CCP leaders was for the material and organizational means to
create these closures. A few sites asked for engines to allow fishing offshore once they
were created.
Governance
Governance remains the single largest obstacle to sustainable fishing. There are national
fisheries regulations that might potentially prevent the widespread overfishing that
currently threaten food security in the region but weaknesses in governance have
undermined the ability to enforce regulations. There are examples and local histories of
promoting gear restrictions and closures management that have failed after a few years.
This creates challenges for the communities and for donors that would like to undertake
sustainable management that persists beyond the project period. Consequently, aspects
of governance need to be examined carefully and cynically in order to find a means
where the chances of failure are reduced. Given that the people in this region are acutely
aware of the failures it is important that they develop alternative and viable systems
through their management plans.
There are some opportunities for Global Fish Alliance to coordinate their activities along
the lines of governance with a FIDA (International Fund for Agriculture Development)
program that has Artisanal Fisheries Promotion as part of their activities. This program
intends to support meetings that will promote improved governance and fisheries
management and will be undertaken from 2012 to 2017. More information is available at
this website.
http://operations.ifad.org/web/ifad/operations/country/home/tags/mozambique
	
  
Technical finding and report
Prior to deciding on the sites for ecological evaluation, discussions were held with fishers
and people in the dive industry to determine sites of interest. The general perception was
that around the main town of Pemba south to Wimbi that the only habitat is sand, sparse
seagrass and degraded hard bottom of rubble or ancient reef. These sites have low
biodiversity values and were therefore not visited or studied.
In the Pemba bay most of the bottom is reported to be sand and water visibility is low,
which makes it difficult to study. There is a reef shoal in the middle of the bay that was
not visited and some reported reefs around Bandar but poor visibility would not allow a
visit or sampling. The Pemba Dive Bush Camp located in the southeast section of the
bay was visited because it was widely reported to have stopped fishing adjacent the resort
through a private permit given to the camp. The waters off of the camp were visited but
the bottom was sand and the visibility was low and stinging varieties of jellyfish were
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common.
There were very few fish seen in this area, so any effect of closing from fishing
&
was not obvious and this is likely be because of the sand bottom and the pelagic and
mobile nature of the fish in the bay.
Based on the preliminary broad-scale assessment, ecological survey site were chosen in
four coral reef areas, which included one site on the southern coastline of Maunhane,
popular dive site named Shallows and three sites on the northern coast along the Londo
Peninsula, one on the seaward facing point (Londo Outside), one in the channel (Baobab),
and one on the inside (Londo Inside) (Fig. 1). There are reported to be other interesting
reefs and dive sites further east (fingers) from Shallows but time did not permit diving or
sampling in these sites, but further studies are required to more fully evaluate the fish and
biodiversity status. Mapping fisher use of the resources relative to the proposed
management areas is among the future needed activities.
Field methods
Field methods used included standard methods that have been used by WCS in the region
since 1987 and described in detail in many of the publications (e.g., McClanahan et al.
1999). A typical survey sites is presented and associated field methods are shown in the
photo below.
Fish surveys. Fish numbers and wet weight estimates were quantified using 1 or 2
replicate 500m2 belt transects per site (McClanahan, 1994; McClanahan & Kaunda-Arara,
1996). Wet weight and numbers estimates were then made by classifying each individual
encountered in transects to the family, estimating its length, and placing it into 10 cm
size-class intervals, up to >80 cm and with no individuals less than 3 cm in length
recorded. Data were collected and placed in 23 families and 1 group of ‘others’, if the
individual was not a member of those pre-selected 23 families. Wet weight per family
was estimated from length–weight correlations established from measurements of the
common species in each family taken at local fish landing sites in Kenya (McClanahan &
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Kaunda-Arara, 1996). The numbers of fish species per transect was also estimated by
counting the numbers of individuals as the species level in ten fish families (Appendix 1).
Our metric of fish diversity was therefore number of species per 500 m2 for these 10
families.
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Fig. 2. The numbers of fish species and total fish biomass at studied sites in Pemba and
comparing with other previously studied sites in Mozambique.
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Table 2. Fish biomass of the dominant families from ecological surveys.
Site
Fish family
Londo Inside
Londo Outside
Baobab
Acanthuridae
28.21±1.43
44.4
35.91±6.7
Aulostomidae
3.89
Balistidae
1.95
Chaetodontidae
6.56±2.81
25.96
13.35±9.45
Haemulidae
18.01
Holocentridae
1.84±0
8.33
1.84±1.84
Labridae
74.06±33.23
69.36
36.52±11.14
Mullidae
1.69±1.69
4.44±4.44
Pempheridae
9.08
Penguipedidae
0.52±0.29
3.54
0.02±0.02
Pomacanthidae
7.52±1.02
12.75
8.54±5.36
Pomacentridae
122.57±44.87
152.18
221.94±8.91
Scaridae
18.2±4.05
17.14
7.98±2.08
Serranidae
8.96
0.8±0.81
Others
19.26±8.64
5.13
0.83±0.83
Total
284.88±4.41
382.56±6.81
332.18±6.52
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Shallows
13.67
4.17
1.18
4.35
1.89
52.44

0.45
5.47
43.42
4.54
1.07
6.25
153.01±1.87

Sea urchins. Sea urchins were identified to species and counted in nine haphazardly
placed 10 m2 plots per reef site. The wet weight of each sea urchin species was estimated
by multiplying the population numbers per species by an average wet weight per species
and summing all the species wet weights to obtain an estimate of the total sea urchin wet
weight. High biomass values of sea urchins are considered a metric of reef degradation
(McClanahan et al. 1998).
Corals and Benthic Cover. Search sampling was undertaken in all sites whereby
observations were made in shallow (< 3m) field sites while snorkeling for ~40 min period
to observe their state of bleaching and the presence of diseases. Observer swam with eyes
closed in haphazardly chosen directions and distances and periodically or haphazardly
opened eyes and sampled the areas directly below. All hard coral colonies within ~2 m
radius beneath the observer were identified to the genus and counted. Their bleaching
state was determined on a scale from normal, pale, to various percentage of the surface
bleached white. Any diseases were identified and noted. These observations data were
used to determine the health of the corals and also to estimate how susceptible the sites
were to climate disturbances based on the relative abundance of the corals (McClanahan
et al. 2007).
Ecological Survey
The numbers of fish species in Pemba ranged from 30 to 40 species with an average of 35
species per 500 m2 (for the 10 studied families). The seaward site in Londo (41 species)
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had the most numbers of species and Baobab and Shallows the least (Fig. 2). The average
for this region is among the lower end of diversity for the other studied Mozambican sites
but not atypical. The maximum values for this measure for a single site would be around
60 species and sites above 40 species would be in the 25% of the sites in the western
Indian Ocean (WIO) with values of 30 species being typical for WIO region
(McClanahan et al. 2011b).
The biomass or wet weight estimates of fish in this region ranged from 150 to 380 kg/ha,
with the highest biomass on the seaward side of Londo and Shallows having the lowest
values (Table 2). Most of this biomass was in unutilized families such as damselfishes
(Pomacentridae) and small wrasses (Labridae). The abundance of parrotfish (Scaridae)
and triggerfish (Balistidae), important key groups were notably low. There were modest
numbers of surgeonfishes (Acanthuridae) that may be playing an important role in
keeping algal at low levels.
Table 3. Sea urchin biomass of the dominant species as determined from ecological
surveys.
Site
Species
Londo Inside
Londo Outside Baobab Shallows
Diadema savignyi
9.26±9.26
106.48±9.26
Diadema setosum
477.78±239.66
3250.0
Echinometra mathaei
89.22±0
Echinostrephus molaris 0.19±0.19
8.06±0.19
Echinothrix diadema
141.37±141.37 462.67±52.72 38.56
372.7±141.37
Tripneustes gratilla
16.15±0
Total
592.61±333.4 462.6±462.6
3288.5 628.59±307.1
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Figure 2. Sea urchin biomass in the studied Pemba sites compared to other previously
studied Mozambique sites.
Comparing these values with other sites in Mozambique indicates their low levels,
particularly when comparing them to the old marine protected areas of Bazaruto and
Inhaca or the remote region on the Mozambique-South African border (Malongane).
Despite the national park status of the Quirimbas sites, the biomass values were low there
as well and may represent a mixture of the parks young age but also weak management in
the face of demand for fish for Pemba town.
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Fig. 3. Coral cover, diversity, and susceptibility to bleaching in the studied Pemba sites
compared to other previously studied Mozambique sites. High susceptibility to bleaching
is measure of the sites resilience to bleaching and positive numbers are considered a good
indicator of this resilience.
Sea urchins numbers and abundance were quite variable in Pemba and throughout
Mozambique (Table 3). The only site with high values of sea urchins that would be
considered a threat to the reef was the Baobab site where Diadema setosum was very
abundant. This site was the highest measured in Mozambique and sea urchins were not
abundant in the other Mozambican study sites (Fig. 2)
The cover of corals in the Pemba area was generally quite high and comparable and even
higher than the marine protected areas in the region (Fig. 3). The shallows dive site
showed the lowest cover and also a cover of erect algae that indicates some form of
degradation, probably low levels of grazing by herbivorous fishes. The sites with the
lowest erect algae cover was in Baobab where the high sea urchin numbers are keeping
algae in low abundance. Most Mozambique sites studied have high coral cover for the
region ranging from 25 to 50% of the bottom cover and suggest reefs not badly disturbed
by climate and destructive fishing gear.
Coral diversity in the Pemba was generally quite high with the seaward site on Londo
having the highest number of coral taxa (33) among the studied Mozambique sites. This
value is higher than the studied sites in the Quirimbas and Vamizi, which are considered
among the most diverse reefs in the region. Shallows also had high number of taxa and
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the other sites were more typical of other sites in Mozambique (Fig. 3). The numbers of
coral taxa found in the seaward Londo site would make it among the top 10% of sites in
the WIO region by this sampling method where as the average for all sites of 23 taxa per
sample is typical for the WIO region (McClanahan et al. 2011b).
Londo outside also had a high site coral susceptibility, which indicates that it is
dominated by corals that are susceptible to temperature anomalies (McClanahan et al.
2007). This value would also be among the highest in the region where as the average
value of 14, indicates somewhat susceptible taxa but not that far above average for the
WIO region. Mozambique contains many sites with high site susceptibility, which
reflects the fact that these reefs have not been badly disturbed by temperature anomalies
that have disturbed the broader WIO region. This indicates a good measure of resilience
to climate change and global warming disturbances in the future.
Resource user leader survey
Site visit results
Ingonane – October 27, 2012
Four people attended this meeting off all them men. The community leader (Aquimo
Mitilage) and a religious leader (Ajansi Abibo) were the main spokespersons. The
community’s secretary (Saidi Rafael) also took notes at the meeting. Aquimo is the only
member of the CCP and he represents this location to the larger CCP meeting in Ruela.
This location is an urban area with about 3 km of shoreline and about 13,700 inhabitants.
There are no fishers who are members of the CCP and they are estimated to be around 80
persons but have no history of meeting as a group. They must do other types of work and
most are involved in building and carpentry. Twelve women were estimated to collect
molluscs and small fish on the shoreline and use mosquito nets and cloths to collect the
small fish. They did not know the numbers of boats but none have motors nor is this area
used to harbor ring net boats. The main gears in use are beach seines but these are not
from the local fishers but from fishers outside the area. Beach seine fishers were reported
to be from Tanzania mixed with Mozambicans from Nakala. Because of the low catch
landed in these areas, the main marketers are young boys who handle, cook, and sell the
small fish on the streets. There are women marketers living in the community but they
travel outside of this area and buy fish in distant landing areas and bring it to town to sell
or sometimes to more distant inland markets. They estimate 10 women in the village have
this occupation.
Aquimo said they would use beach seines if they could afford them but would enforce a
three-finger rule, which is not currently enforced on the visiting fishers. Many gear, such
as traps and handlines are not used because of the lack of big fish or because the beach
seines remove these gears or the fish they catch. They use gillnets but have 1 finger mesh
as they only catch small pelagic sardines. They would like to enforce a three-finger rule
but the fish are too small to make this a viable rule.
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Fish caught locally are small and sold by individuals and sizes and reported to be quite
expensive, six or seven small fish selling for 500 Mt or four bigger fish for 100 Mt. The
fisheries department was reported to visit the area only once in recent memory. The area
is too urban to support any farming or much animal husbandry but people report diverse
diets of which fish are eaten daily. They also eat other types of animals and vegetable
proteins bought in the markets. The rising cost of fish is a major concern to most people
in the area.
No special areas were reported apart from a Vasco da Gama historical landmark and the
nearshore areas is reported to be degraded sand and seagrass. It was suggested that the
best form of management now would be seasonal closures where half of their area was
closed to fishing for six months on a rotating basis.
Aquimo was most interested in the forms of governance but had never organized the
fishers into a meeting or informed them of CCP activities and rules. He believed that
organizing them into a local group would be an immediate priority that could be followed
by sending representatives to a large regional CCP forum. This might be a basis for
increasing the CCP membership and involvement. He believed that corruption was a
difficult problem and that co-management was the only viable management method
where the local monitoring enforcement would be needed rather than government
enforcement. The Maritime Administration could handle the most difficult cases but local
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issues of smaller rule breaking could be handled locally and less likely to be corrupt.
Local enforcement would include fines and also public burning of illegal gears.
Aquimo was supportive of a larger forum that included various government bodies and
suggested the Maritime Administration, Fisheries Department, IDPPE, police, and the
university. He believe, however, that because of corruption none of these should lead the
process and that some outside authority like the Global Fish Alliance should lead the
process. A management plan would realistically require a plan that involved as many of
these groups as possible. They would ultimately like to request the capacity to create and
enforce seasonal closures and the capacity to maintain it over time.
Maringanha – October 26, 2012
Fifteen people attended the meeting of which four were women. A woman (Benedita
Jose) worked for the IDPPE or the fisheries development officer while the others were
representing marketers. The community leader (Auni Sitahamade) and a council member
(Momade Aibua) were the main informants along with many comments on fish catch
from Benedita Jose. We talked as a group for about 2 hours and visited the local beach
and fishing grounds. This is a suburban part of Pemba, located around 10 km east of the
main town.
The CCP started in 2008 and has only four members (3 men and 1 women) and is a
subgroup of the larger Ruela CCP. Membership among fishers is a problem, as they do
not see any profit in becoming members or have not money to join the CCP. The
numbers of fishers in the area is difficult to estimate because there are many fishers from
outside of the area that fish in these grounds. There are around 33 boats in the areas of
which 12 are sailboats and 21 are canoes. There are no motorboats and most fishing is by
handlines and gillnets close to shore. Spearguns are not used by the local fishers but are
heavily used by fishers from outside the area in their fishing grounds. Traps are not used
because they are easily washed away in this area because of high water movement and
waves. Beach seines are not used, as the bottom is reported to be rocky and difficult to
drag nets across. Gillnets are the most profitable with catches of 20-30 kg/crew of five
people reported as normal. The catch is mixed but includes goatfish and rabbitfish.
Men sell about half of their fish and keep the other half for home use. Most male fishers
have other jobs of which carpentry and building are the main alternatives. Women collect
molluscs, small fish and sea cucumbers and use mosquito nets to capture the small fish
and this is among one of their many activities. Most women in the village (~100)
participate in this collection and this food is for home use. People rarely eat meat apart
from fish and their farms are too small to produce much vegetables and animal husbandry
is common but on a small scale. Animals include goats, ducks, and chickens but sold to
raise money for household and school needs. The land is very valuable and being sold
off for housing developments.
No scales are used to weight catch and Benedita has been estimating the value of the
catch for eight years in this area and her data is sent to the central office in Pemba and
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Photo: Ruela landing sites showing ring net boats and the small-meshed nets.
part of their reports. Their size and numbers of individuals sell fish, as they believe this is
trustworthier than a scale that can be tinkered with to produce erroneous weights. There
are about five people that travel from Pemba town to buy and sell fish in town but they
visit irregularly because at times there is no surplus fish. The biggest fish are sold to these
marketers in two locations along the beach. Between two and five women buy and fry
fish locally.
They say there are no special or sacred places in this area and people largely follow
Muslim traditions. They report uninteresting ecosystems with local ecotourism potential
in terms of having few reefs of values. Nevertheless, about 1.5km offshore there is
reported to be the best dive site in Pemba, the fingers dive sites, which has a high
diversity and cover of coral. Time and lack of a boat did not allow for a visit to this dive
site.
They say that because of the rough bottom immigrant fishers using beach seines are not a
problem but people from town use spearguns and illegal mesh sizes. They say among
their own fishers that they enforce the three-finger mesh size rule and do not allow
spearguns but can get as many as 50 speargun fishers in a day from outside of their
community. Among the women, there can be as many as 30 mosquito nets used per day
to catch the smallest fish. They might like to have a minimum size of fish rule but there
are so few large fish that it would be difficult to enforce along with the problems of
enforcement among visiting fishers. Consequently, they believe that a rotational seasonal
closure is the most likely to succeed if they can get buoys and the capacity to enforce the
closure. There main request was to establish this closure and the capacity to enforce it
along with increased mesh size restrictions, and to be assisted with engines to fish further
from shore. They were also very supportive of a large meeting of all CCPs and
stakeholders in the region.
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Ruela – October 25, 2012
Five people attended the Ruela CCP meeting. The president was ill and could not attend
but the treasurer (Dade) and two councilors (Ramadan and Amanga Sade) and an
honorary member (Luis Omadi) provided most of the answers. They informed me that is
also a union of CCPs in the area and Sade is the Secretary/Treasurer of this group. We
talked as a group for about 2 hours and a summary is described below. This is the main
urban center with fishers.
Despite Ruela being the main location of fishers in the region, there is very low
membership among the fishers. The members are mostly senior leaders associated with
fishing and leadership roles in the community. There are only 22 members in the Ruela
CCP, which composes most of the urban areas of Pemba and environs and yet there could
be close to 1000 fishers and marketers in this area. Only 102 fishers in Ruela have
licenses from the government and this is required for membership. Most fishers remain
unknown to the CCP leaders. They estimated 40 marketers being a mix of men and
women and said all fish caught were sold in Pemba and that there was no export trade.
Many of the marketers were buying fish from further away in the district (Ibo, Quirimbas,
Pangani, and Tanga) and selling these fish in Pemba or sometimes in remote inland
regions. The impression is that there is a very high demand for fish in Pemba that can
only be meet by importing from the larger region. People do eat meat besides fish,
namely goats, ducks, and chicken, but fish is a part of daily consumption.
The leaders described difficulties of getting membership saying that people would not
join unless there were monetary incentives. They also said in the past that they had three
CCP units in the urban region but most of them were ineffective and did not participate,
were not interested in being regulated, and therefore they made a single CCP with Ruela
as the single unit but with leaders from other sites, such as Ingonane and Mahanginha
being part of their CCP. Immigrants and notably Tanzanians were not allowed to be
members of the CCP. They confirmed that crews of joint Tanzania and Mozambique
beach seine users were their main management concern but also that is was outside of
their control.
They estimated a total of 102 boats of which 46 had motors, 10 were sail powered and the
remaining were small canoes. The motor powered boats were ringnet fishers that travel
up to 100 km to catch pelagic fish. This is the most expensive but most profitable fishing
method. The beach seiners operate from out of Ruela and sell their catch locally. There is
no quantification of the catch apart from prices but estimates of less than 2 kg/fisher/day
were given for various gear. Ring nets sometimes bring in very large catches but the
details were not given. Fish are sold by size and numbers and not by scaled weights.
They say that have good relationships with the national government officials but that
there is often corruption that maintains the illegal gear and officials are only present to do
enforcement a few times per year. The long delays between enforcement activities were
cited as the biggest problem with the government. Further, the government laws were a
good starting point but there were needs for additional laws. Fishing at night with lamps
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was given as an example of fishing method that should be but not illegal. Mesh sizes
were difficult to enforce and the ring nets that I saw were using small meshes of around 2
cm and the beach seines had inner trap nets without mesh. There was once an
independent body that was involved in enforcement and they once captured 77 illegal
nets but this form of governance did not last but was seen as one of the better options for
enforcement. The reasons for the demise in this management were not given.
They reported that the environment around the urban areas was not interesting
ecologically, being mostly dead coral and sand and no areas of sacred or spiritual interest.
They reported the creation of a small fisheries closure in front of the Pemba Beach Hotel
that was established from 2005 to 2007 and worked well but eventually stopped working.
High catches after opening of the closure were reported. They report that the mangrove
area in front of Pemba Dive Bush Camp has been closed to fishing for some time and has
been maintained by this private operation through a permit from the government.
The group recognized the importance of closures for the recovery of fish and for spillover
effects into the fishery. They said that fish aggregation devices (FADs) had been tried by
the Institute for the Development of Fisheries but did not work well in their area. They
would like to see the return of the closure in front of Pemba Beach Hotel, as it is near to
shore and easy to watch by locals and guests. They might be able to maintain a seasonal
closure more easily than a full closures and said that previous closure was too small and
should be increased to 3 km and to be guarded 24 hours and have well marked buoys.
The CCPs main request for help was to establish a fisheries closure, resources to monitor
the closure and fisheries, to complete the building of their office, and for visitation to
sites with good management. The general capacity building is required to maintain these
activities beyond the donor’s giving period. They were also supportive of a larger
fisheries forum where more stakeholder discussions could be heard. They believe this
lack of a larger forum is a major impediment to airing opinions. Corruption and bogus
licenses were also a concern. They state that many fishers get licenses by claiming to use
legal gear but are in fact using illegal gear. This checking of licenses and enforcement is
important problem to tackle. This is also the case with immigrant fishers who use
Mozambican nationals as fronts for their illegal fishing activities.
The general perception is that the village is very supportive of marine resource
enforcement but that they feel powerless to enforce both government and their own
regulations. They do not see any purpose of having additional regulations or bylaws if
they cannot enforce the ones already in places. They agree that there are good
relationships between the various CCPs and the government and that a forum would
increase the transparency the possibility of getting rules enforced.
Jimpia – October 23, 2012
Eleven people attended our scoping meeting at the Jimpia CCP including the CCP
President and the secretary (Bishe Daudi) who provided most of the answers to questions.
We talked as a group for about 2 hours and a summary of the conversations and findings
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are described below. This village is difficult to access with no access by roads and the
single public boat travels to Pemba town once a day, often at odd times determined by the
tide (was leaving at midnight on the day were there). This appears to lead to a more
isolated and possibly cohesive community where efforts to local control of resources may
have the highest chance of success.
The Jimpia CCP is composed of four villages of which the main one involved in marine
resource use is Jimpia, inhabited by 720 people, but there are two nearby small satellite
villages of around 100 people each and a larger village, Teshe, five kilometers from
Jimpia where fish are sold and is inhabited by around ~4000 people. Men are primarily
involved in traditional fishing using boats and women are more involved in intertidal
collection of small fish, prawns, molluscs, sea cucumbers, and crabs. During a period
when mosquito nets were distributed freely, women used these nets to capture fish but
this practice was stopped by the CCP. The village has 84 boats of which 41 are canoes
and none are motorized. Fishing is reported at all times with no seasons or tides being off
limits for fishing.
The main gears in use by the village are gill nets and a beach seines and traps and
spearguns are not used, due to lack of experience and training. There is a three-finger
mesh size rule and it is enforced for the beach seine and gill nets. A single person and the
profits splits between the owner and fishers on a 50:50 split own the beach seine. Beach
seines and gillnets of smaller mesh size are confiscated and burned publically. Beach
seines are considered the most expensive and most profitable gear and used in soft
bottom areas without corals where they mostly catch small pelagic and mangrove
associated species.
There are approximately six buyers and sellers of fish of which four of them are women
that fry fish and sell in the larger Teshe village. Most fish is consumed in the local
households and usually caught and sold in small bucket sizes, as most of the fish are very
small. Four to five of these small buckets are typical of a daily catch for the village and
are sold at 400 to 600 MT depending on the size of the fish. There is no quantification of
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the catch and very little is send out of the village. Fish catches are not recorded and there
are no visits from the fisheries department to either quantify catch or enforce regulations.
There is strong local reliance on fisheries matters and graduated sanctions for breaking
rules. People that do not follow rules or that steal are first asked to clean a public space,
then to pay money commensurate with the crime, and finally sent to the police if they
persist in breaking the rules. There are also beliefs in spirited areas and the use of charms
to protect property. The village has one spirited area in the mangrove where no one is
allowed to cut trees and those cutting them may be haunted if you are known by the
spirits or have been informed of the presence of spirits. There are sacrifices and prayers
performed in this area to satisfy the spirits.
The catch is reported as very low in the past 3 to 4 years and a major concern of the
village, as it is the main source of protein along with beans. Beans are not grown in the
village because they are eaten by monkeys and therefore must be bought from Pemba.
Domestic animals are seldom eaten, except at funerals, and seen as a means of obtaining
cash and not as a source of food. Consequently, the sale of fish and domestic animals is
critical to obtaining rice, beans, and pulses.
Relationships with visiting fishers from Pemba town were the most contentious issue
among the fishers. They report that they use small-meshed nets, fish at night and return
all catch to Pemba. The lack of fish around Pemba town but good markets leads to their
visiting the far side of the Bay, including the areas around Jimpia and Bandar, and
returning with their catch to Pemba town. They report, like Bandar, that this pattern of
fishing began in 2008 and since then they have experienced a large drop in their catch.
This is one of the primary concerns of this fishing community and they feel powerless to
address this issue as a CCP and there is very little communication with the government or
these fishers that come at night and leave before dawn. They traditionally allow migrant
fishers to stay and fish if they have fishing license but also restrict their stay to a set
number of days, usually less than two weeks. The problem with the current situation is
that the fishers come at night, do not stay, and avoid interaction with the village and CCP
leaders. They communicate with the Ruela CCP but the Ruela CCP has no membership
and little influence on the beach seiners. They describe a case where nine boats were
captured by the village and reported to the fisheries department but two days laters the
boats and gear returned. Consequently, their current efforts seem to be focused on
capturing illegal gear and burning it.
Most of the environment on the shore is mangrove habitat of moderate condition. There
is a coral reef habitat on the leeward side of the Londo peninsula where the main tourism
facilities are located and where there is both fishing and snorkeling by tourists (see
ecology and biodiversity section). The water clarity was moderate in most of the sites and
fish and coral transects could be done in the coral reef habitat.
The site is attractive to community-based aquaculture because of the strong community
organization and there is a mangrove grow-out experimental program that is underway by
the Association Réunionnaise de Développement de l'Aquaculture (ARDA). Some crabs
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may have been stolen but this is not confirmed and the project has produced its first
successful cohorts for market. Consequently, there may be more opportunities for
aquaculture, including algal culture but no efforts have been made. The leaders appeared
confident that they could handle the issue around local theft and community control of
aquaculture and issues of controlling fishing in their fishing grounds if given the
resources.
The village’s main request for help was to establish a fisheries closure directly in front of
the village. The closure was attempted for 6 months in 2008 but failed due to lack of
resources to deal with the night visiting fishers. The boundaries have already been
established and would cover ~6 km of the shoreline from the Londo peninsula to the
town. Since the arrival of Pemba fishers, they feel unable to manage a full closure and
would like to try a seasonal closure if they could be given buoys and a boat to support
surveillance and enforcement. They believe other efforts at management, such as
minimum size restrictions, are a good idea but cannot be enforced until the problem with
visiting beach seines has been solved.
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The general perception is that the village is very supportive of marine resource
enforcement and they are confident of their own ability to enforce management if given
the resources. They have the reputation of being the most aggressive village in the bay
for enforcing regulations. This may have lead to poor relationships with the Ruela CCP
but that this has improved in recent years as it is recognized that the Ruela CCP is not
responsible for the lack of enforcement. There is clearly insufficient communication and
lack of faith in the government that has preempted any efforts at co-management. They
are supportive of any efforts to communicate with resource users and managers on a
larger scale and with the government in particular.
Bandar – October 20, 2012
Sixteen people attended our scoping meeting at the Bandar CCP including the CCP
President (Mashudi Nassir), the community chief (Mkadi Uranda), the queen of the
village, and the various members and officials. We talked as a group for about 1.5 hours
and then visited the marine landing for an additional hour. Below is a summary of the
conversations and findings.
The village was established in 1948 and inhabited by ~3000 people of which about half
rely on marine resources. Men are primarily involved in traditional fishing using boats
and women are more involved in intertidal collection of small fish, prawns, and crabs.
The village has 32 sailing boasts and 132 canoes and sailing boats can travel out of the
bay at times to catch pelagic fish by ring netting. There are no motorboats in use. The
main gears in use by the village are ring and gill nets, hand lines, spearguns, and traps.
There are 138 traps reported in use and one fisher uses 4 traps and the primary catch is
rabbitfish (Siganidae). Fishing is reported at all times with no seasons or tides being off
limits for fishing. Needlefish (Karipau) appear to the primary catch of the nets in local
use.
Beach seines are used in the area but they come from Pemba town and are not liked or
encouraged by the village. There is a three-finger mesh size limit on nets but enforcing it
is a constant problem. Nets are the most expensive and most profitable gear. At one time
mosquito nets were given to the village freely to reduce malaria and they were used
primarily for catching small fish in the shallow water.
There are approximately 50 buyers and sellers of fish of which most of them are women
that fry fish, most of it is consumed in the local markets and the local administrative
village. If fish are sold beyond this village it is not known or quantified. Nevertheless,
high value items such as cucumbers, octopus, and lobster are sent to Pemba town for the
high value marine product markets. This is also true with all domestic animals, which are
seen as a means of obtaining cash and not as a source of food. Consequently, fish and
beans and pulses are seen as the main protein sources for local consumption.
Fish products are sold by numbers and sizes and there is no scale for weighting fish and
this is not sought after or considered important. Numbers and size and larger fish
fetching higher per unit weight prices than small fish negotiate prices. Fish catches are
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not recorded and there are never any visits from the fisheries department to either
quantify catch or enforce regulations, which is seen as an example of why there is low
trust in government officials. The behavior of government and fisheries officials was
described as unprofessional, asking for free food and other handouts.
Relationships with visiting fishers from Pemba are the most contentious issue among the
fishers. They report that they use small-meshed nets, fish at night and return all catch to
Pemba. They say there are very few fish left around Pemba town and that most of the fish
in the fish market in Pemba come from the far side of the Bay. Fishers are reported to be
from Tanzania and use beach seines that are illegal in Mozambique. Tanzanian fishers
are not allowed fishing licenses but they team up with Mozambican fishers who obtain
the license and then use the Tanzanian seine nets. It was commonly believed that
fisheries and government officials were among these partnerships and therefore immune
to any government controls. This pattern of fishing began in 2008 and since then they
have experienced a large drop in their catch. Most fish are reported to be less than 15 cm
at present since the regular visitation of the Pemba seine net fishers. This is one of the
primary concerns of this fishing community and they feel powerless to address this issue
as a CCP and there is very little communication with the government. Establishing this
communication and forums is a high priority for the G-FISH program.
Most of the environment on the shore is degraded mangrove habitat. There is a national
ban on mangrove harvesting but this has not stopped the harvesting, mostly for local
house building. There are efforts to plant and restrict mangrove harvesting near the
village and evidence for planted mangrove seedlings.
There are two coral reefs in there nearshore area, one to the south named Kisanga and
one to the north named Siaka. The water clarity was very poor during our trip and not
worth surveying but we were told that at times the water clarity is very high and corals
and associated fauna are present. There are two special or sacred areas in the nearshore
environment that are unusual in having large stones and channels within the mangrove
forest. There are no restrictions on going or fishing in these sites.
A private firm attempted aquaculture of prawns but a virus killed the prawns in 2011 and
now that activity is not considered viable. People are interested in other forms of
aquaculture, including algal culture but no efforts have been made. They feel confident
that they could handle the issue around local theft and community control of aquaculture
more than they can the issues of controlling fishing in their fishing grounds. Community
control backed by legislation and specific mechanisms to deal with rule breakers will be
needed for these communities to meet these aspirations. Animal husbandry is not seen as
a replacement for fish as fish are eaten and animals sold. Planting of beans may be seen
as a better option for local food security.
The village’s main request for help was to establish a fisheries closure directly in front of
the village. The closure and its boundaries have already been established and would
cover 3.5 km of the shoreline and extend 5 km offshore. Villagers reported an attempt to
do this but it was undermined by village members who managed to get special
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exemptions from the village leaders, which undermined faith in the ability to fairly
enforce the rules by the local leaders. Since the arrival of Pemba fishers, they feel even
less able to manage a closure. They request that the closure be maintained by an
independent body that is responsible and without favoritism.
The general perception is that the village is very supportive of marine resource
enforcement but more skeptical of both their own internal and external governance but is
willing to participate in an objective law enforcement system. There is clearly insufficient
communication between the villages and the government that has preempted any efforts
at co-management. Consequently, devolution of management to the community has
largely abdicated control to poor people who are largely unable to develop effective
enforcement of the few free loaders that undermine efforts. This free loader problem and
the perceived corruption and incentivation of the government to be involved in illegal
fishing has created a difficult set of problems. These can be overcome with the creation
of more forums and more open communication on the desires of the members with
fisheries livelihoods and clear means to adopt and enforce graduated sanctions.
Alternative livelihoods may be useful but not a key aspects needing immediate attention
and might be focused more on agriculture of protein sources needed for food security
rather than animal husbandry or the production of high values marine products.
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Appendix 1. A list of fish species studied and their abundance in the studied Pemba sites.

Species
Abudefduf sexfasciatus
Abudefduf sparoides
Abudefduf vaigiensis
Acanthurus dussumieri
Acanthurus leucosternon
Acanthurus nigrofuscus
Acanthurus triostegus
Amblyglyphidodon leucogaster
Amphiprion akallopisos
Amphiprion allardi
Anampses meleagrides
Anampses twistii
Balistapus undulatus
Bodianus anthioides
Bodianus axillaris
Bodianus diana
Calotomus carolinus
Cantherhinus fronticinctus
Cantherhinus pardalis
Centropyge multispinis
Cetoscarus bicolor
Chaetodon auriga
Chaetodon guttatissimus
Chaetodon kleinii
Chaetodon lunula
Chaetodon meyeri
Chaetodon trifascialis
Chaetodon trifasciatus
Chaetodon xanthocephalus
Cheilinus diagrammus
Cheilinus fasciatus
Cheilinus oxycephalus
Cheilinus trilobatus
Cheilio inermis
Chlorurus strongylocephalus
Chromis agilis
Chromis dimidiata
Chromis nigrura

Site
Londo Inside Londo Outside Baobab Shallows
6
5
4
8
1
1
1
2
5
7
1
10
10
18
135
2
2
1
9
2
5
2
2
3
1
1
1
4
1
1
1
3
2
11
4
4
6
1
2
2
1
3
2
2
4
1
2
1
1
1
2
1
1
2
8
4
10
4
1
1
1
2
2
3
3
2
1
1
5
500
410
1150
72
2
28
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Chromis opercularis
Chromis ternatensis
Chromis viridis
Chromis weberi
Chrysiptera unimaculata
Ctenochaetus binotatus
Ctenochaetus striatus
Ctenochaetus strigosus
Dascyllus aruanus
Dascyllus trimaculatus
Epibulus insidiator
Forcipiger flavissimus
Gomphosus coeruleus
Halichoeres hortulanus
Halichoeres scapularis
Hemigymnus fasciatus
Hemigymnus melapterus
Labrichthys unilineatus
Labroides bicolor
Labroides dimidiatus
Naso lituratus
Neoglyphidodon melas
Oxycheilinus digramma
Oxymonacanthuus longirostris
Pervagor janthinosoma
Plectroglyphidodon dickii
Plectroglyphidodon johnstonianus
Plectroglyphidodon lacrymatus
Plectroglyphydodon dickii
Plectroglyphydodon johnstonian
Plectroglyphydodon lacrymatus
Pomacentrus baenschi
Pomacentrus caeruleus
Pomacentrus sulfureus
Pomacentrus trilineatus
Pseudocheilinus hexataenia
Pygoplites diacanthus
Scarus falcipinnis
Scarus frenatus
Scarus niger
Scarus psittacus
Scarus scaber
Scarus sordidus

12
240
52
52
4
21
3
8
21
106
2
16
9
7
3
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13
284
2

5

15
10
1
11
9

5
4
8

11
1
6

1

1
1
10

2
1
93
1
3
42
2

7
635
382
25
3
25

15

1
1
1
10

8
5

2
1
6
1

90
2
11

1

50
11
2
1
3
7
2
1

3
1
2

1
6
53

30

2
270

39
17

100
2
7

3
2
1

1
2

2

3

4

1
5

1
7
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Stegastes fasciolatus
Stegastes nigricans
Stethojulis albovittata
Sufflamen chrysoptera
Thalassoma amblycephalum
Thalassoma hardwicke
Thalassoma hebraicum
Thalassoma lunare
Zebrasoma scopas
Chromis xutha
Mean number of species
Total Count of species/500m2
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1
3
2

2
1

6
18
9
16
11

11

33
35

23
41

38
2
7
13
2
67
30

4
29
3
13
33

