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1 INTRODUCTION 

This report presents a summary of data collected during dive surveys of the coral reefs 

surrounding Misali Island, Pemba on 10th August 2018. The surveys were undertaken to obtain 

data on the current status of the reefs within the existing Marine Protected Area at Misali. The 

data was collected with the view to expanding the model developed for the Kwanini Marine 

Conservation Area, at the Manta Resort in northern Pemba, to other key locations on the west 

coast of Pemba.  

Misali Island is part of the Pemba Channel Conservation Area (PeCCA) which was declared by the 

Zanzibar Revolutionary Government in 2005 through the Fishing Act. PeCCA covers 42 nautical 

miles from south to north along the west of Pemba Island and within the conservation area 

certain fishing techniques, such as ring-netting, are not permitted (Grimsditch et al., 2009).  

Misali Island and its surrounding reefs was established as a protected conservation area in May 

1998, following stakeholder workshops and advocacy by government and foreign agencies 

(Abdullah, et al. 2000). The north-eastern area offshore of Misali Island is a no-take zone, and no 

fishing activity of any form is permitted.  

1.1 METHODOLOGY  

The methodology used for assessing the current status of the reefs around Misali involved a Rapid 

Marine Assessment (RMA), devised specifically for this survey. The methodology was based on 

the Australian Institute of Marine Science’s Methods for Ecological Monitoring of Coral Reefs (Hill 

and Wilkinson, 2004). The survey was performed using a team of scientific divers to record 

substrate, key indicator species, reef damage and other notable observations.  

Three locations were surveyed, which were selected based on the local knowledge of the Marine 

Ranger:  

• Location 1: Coral Mountain 

• Location 2: Mapinduzi, 

• Location 3: Coral Garden. 

The surveys involved two teams of scientific divers in buddy pairs. Dive team 1 entered the water 

first and completed the 30 minute survey. Dive team 2 then started the survey at the location at 

which the first dive team finished which allowed a greater area of the coral reef to be surveyed.  

The dive survey for each survey team at lasted 30 minutes and was split into two parts; substrate 

analysis and indicators and an observation swim, the methodology for each is described in the 

text which follows.  

Substrate Analysis and Indicators   

Following the descent to the selected depth (20 m for Coral Mountain, 15 m for Mapinduzi and 

10 m for Coral Garden), the divers began a 5 minute analysis of the substrate. This involved an 

estimation of the percentage cover of the substrate within the immediate vicinity of the divers. 

Following the substrate analysis, a presence/absence of selected indicators of reef health was 

undertaken for 5 minutes in the same location. The key indicators which were considered are 

summarised in Table 1-1.  

Table 1-1: Coral Reef Health Key Indicators 

Indicator Reason for Indicator  

Crown of thorns starfish 

Crown of thorns (COT) occur naturally on reefs in the 
Indo-Pacific, however outbreaks have been recorded 
around Misali which can result in extensive coral 
mortality and widespread damage to reefs.   
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Indicator Reason for Indicator  

Individual dead coral colonies 
Dead individual colonies can be an indicator of COT 
presence, which prefer to feed on branching and table 
corals such as Acropora.  

Coral disease 
There are a number of coral diseases, including white, 
yellow and black band disease, which can be a source of 
coral mortality.  

Sea urchins 

Sea urchins are important herbivorous grazers which 
prevent the establishment of macroalgae on coral reefs. 
However, numbers of urchins can reach outbreak 
densities which can lead to negative impacts on coral 
reefs and prevent reef recovery after incidents.  

Triggerfish 
The titan triggerfish (Balistoides viridescens) are a 
predator of the crown of thorns.  
Smaller species are known to prey upon urchins.  

Pufferfish  
Pufferfish predate urchins and larger species, such as 
the White-spotted puffer (Arothron hispidus) are a 
predator of crown of thorns.   

Butterfly fish 

Some species of butterfly fish feed on hard coral.  
The majority of butterfly fish are “reef associate species” 
– a high diversity of butterfly fish species is an indicator 
of good reef health.  

Emperors/snappers 

Emperors and snappers are “reef associate species”, 
however they are also a commercial species and 
therefore their numbers are indication of existing 
fishing pressures.  

Giant clam 
Giant clams of the genus Tridacna are often harvested as 
a food source. Their numbers on the reef are an 
indication of existing fishing pressures.  

Sedimentation 
Sedimentation as a result of erosion of the reef and 
storm damage is a threat to reef health. There is no 
freshwater runoff in Pemba.  

Anchor damage 
Evidence of anchor damage from dive or fishing boats is 
a threat to reef health.  

Fishing practice  
Evidence of fishing practice, such as discarded nets or 
lines, is a threat to reef health. 

Observation Swim   

Following completion of the substrate analysis and indicators at the start of the dive, the survey 

team commenced an observational swim for 10 minutes in the direction of the current. During 

the swim the surveyor recorded:  

• Significant changes from the start observation site (substrate or indicators); 

• Rare and/or notable species;  

• Large schools of fish; 

• Significant reef damage; and  

• Marine megafauna.  

At the end of the observational swim another substrate analysis and presence/absence of key 

indicators was undertaken.  

1.1.1 LIST OF PERSONNEL  

The survey team consisted of the personnel presented in  Table 1-2.  

Table 1-2: Survey Personnel 
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Personnel  Role  

Matt Saus Marine Scientist/Dive Supervisor  

Dr. Lynne Barratt Lead Marine Scientist  

Lauren Jefferies  Marine Scientist  

Natalie Andersen  Marine Scientist 

Bob Skipper  

Roly Cronshaw Surface Support  

Omari  Skipper Support 

Haji Mohamed Haji Misali Ranger  

1.2 LOCATION OF SURVEYS  

The location of the surveys is shown in Figure 1-1 and the start and end coordinates are 

presented in Table 1-3.  

 

Figure 1-1: Location of Dive Surveys at Misali Island 

Table 1-3: Start and End Coordinates of Dive Surveys 

Location  Start Coordinates End Coordinates  

Coral Mountain – Dive 1 5° 14.342'S, 39° 35.704'E 5° 14.451'S, 39° 35.677'E 

Coral Mountain – Dive 2 5° 14.444'S, 39° 35.698'E 5° 14.545'S, 39° 35.613'E 

Mapinduzi – Dive 1  5° 13.705'S, 39° 35.696'E  5° 13.555'S, 39° 35.610'E  

Mapinduzi – Dive 2 5° 13.524'S, 39° 35.596'E  5° 13.425'S, 39° 35.524'E  

Coral Garden – Dive 1 5° 14.661'S, 39° 35.528'E 5° 14.520'S, 39° 35.637'E 

Coral Garden – Dive 2  5° 14.692'S, 39° 35.489'E 5° 14.766'S, 39° 35.398'E 

1.3 EXISTING PRESSURES TO MISALI  

Known pressures to the coral reefs at Misali include extensive fishing activities, diving and 

tourism, COT outbreaks and bleaching at the shallower reefs.  
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During the survey the location of fishing activities were recorded, as shown in Figure 1-2. This 

included octopus harvesting in the intertidal areas, spear fishing, net fishing and traps. Misali 

Island is one of the most popular sites in Pemba for octopus harvesting. Enforcement of the 

fishing regulations declared as part of PeCCA is challenging and illegal fishing activities continue 

to be undertaken (Grimsditch et al., 2009).  

 

Figure 1-2: Location of Fishing Activities Recorded Around Misali Island 

In 2008 a COT outbreak was observed at Utalimani and Mapinduzi reefs with thousands of 

individuals recorded. A collaborative removal effort between the Department of Fisheries and 

volunteers from local dive operators prevented the outbreak from spreading to the surrounding 

reefs. Post-outbreak surveys showed that the removal effort at Utalimani and Mapinduzi was not 

successful in preventing reef degradation.  

The Misali rangers observed an extensive bleaching event starting in 2015 at Coral Garden 

resulting in the mortality of the branching table coral species including Acropora and Pocillopora. 

A study by Sebastian and Kaaya (2018) observed a bleaching event at Misali Island which 

commenced in 2015, through to May 2016 which resulted in almost 50% of coral reefs in Mafia 

having bleached in early 2016.  
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2 SITE DESCRIPTION 

This section presents the data collected during the dive surveys at Coral Mountain, Mapinduzi 

and Coral Garden.  

2.1 CORAL MOUNTAIN 

The survey locations are Coral Mountain are presented in Figure 2-1.  

 

Figure 2-1: Coral Mountain Survey Locations 

2.1.1 CURRENT STATUS  

The reef at Coral Mountain showed typical topography of a fringing reef face with regular sand 

chutes to disperse sediments from the backreef zone. Throughout the 30 minute survey the reef 

composition remained fairly similar all along, with high coral coverage and species diversity, as 

shown in Plate 2-1.  
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Plate 2-1: Example of High Coral Coverage and Species Diversity at Coral Mountain  

The results of the percentage estimate of substrate composition are presented in Table 2-1. 

Table 2-1: Coral Mountain Substrate Analysis - Dive 1 and 2 

Substrate Dive 1 – Start Dive 1 – End Dive 2 – Start Dive 2 – End 

Live hard 
coral 

40% 30% 60% 55% 

Dead coral 10% 20% 10% 10% 

Dead coral 
with algae  

10% 10% 15% 10% 

Soft coral  15% 30% - 4% 

Rubble  10% 10% - - 

Algae  15% - - - 

Other  - 10% 15% 21% 

Other 
description  - Sand 

5% zoanthids 
and sponges, 

10% sand 

1% sponges, 
20% sand 

2.1.2 KEY FEATURES  

The reef profile at Coral Mountain is shown in Figure 2-2. 
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Figure 2-2: Reef Profile at Coral Mountain  

Schools of fry were noted during the survey underneath coral overhangs and in sheltered areas. 

A large Blacksaddle Coral Grouper (Plectropomus laevis) was noted on the reef at Coral Mountain.  

2.1.3 INDICATORS 

Populations of reef associate species including Redtooth triggerfish (Odonus niger), the 

Blackspotted puffer (Arothron nigropunctatus), the Blackspot emperor (Lethrinus harak) and the 

Five lined snapper (Lutjanus quinquelineatus) were recorded at Coral Mountain. Healthy 

populations of reef associate species indicate a healthy reef with low fishing pressure.    

Sea urchins were observed in low densities, indicating that at the time of the survey urchin 

outbreaks were not a threat to the reef. No COT or evidence of predation by COT was observed 

at Coral Mountain.  

Despite Coral Mountain being within the no-take zone discarded fishing lines were noted along 

the reef.  

Small amounts of blue and pink band diseases were recorded, especially on Acropora colonies.  

A very low level of sedimentation was observed on the coral colonies near to the sand chutes 

which is a normal occurrence and not considered to be a threat to the reef.  

2.2 MAPINDUZI 

The survey locations are Mapinduzi are presented in Figure 2-4. 
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Figure 2-3: Mapinduzi Survey Locations 

2.2.1 CURRENT STATUS  

Coral cover at Mapinduzi was generally high, with hard cover higher in deeper waters, where a 

dense coverage was recorded in some locations. An example of the reef wall at Mapinduzi is 

shown in Plate 2-2.  

 

Plate 2-2: Example of Reef Wall at Mapinduzi  
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Evidence of a historical impact from COT was observed on table coral species, which were still 

standing and largely intact. Therefore, the impact is estimated to have occurred within the last 

five years as the colonies have not yet degraded. There appears to be little recovery of the 

Acropora species and the standing dead tables are being invaded by an aggressive species of soft 

coral. A higher density of the soft coral was recorded in shallower waters at Mapinduzi and it 

appears that the COT impact which resulted in the death of Acropora appears to have been more 

damaging in the shallow waters, leading to domination by soft coral, as shown in Plate 2-3.  

Acropora is the preferred food species of COT, which will only graze on massive and semi-massive 

species when Acropora becomes scarce. 

 

Plate 2-3: Soft Coral at Mapenduzi 

The results of the percentage estimate of substrate composition are presented in Table 2-2. 

Table 2-2: Mapinduzi Substrate Analysis - Dive 1 and 2 

Substrate Dive 1 – Start Dive 1 – End Dive 2 – Start Dive 2 – End 

Live hard 
coral 

50% 60% 47.5% 52.5% 

Dead coral 10% 10% 12.5% 7.5% 

Dead coral 
with algae  

10% - 5% 5% 

Soft coral  20% 20% 5% 15% 

Rubble  5% - - 5% 

Algae  - - - - 

Other  5% 10% 30% 15% 
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Other 
description  

Sand  Sand/rubble  Sand Sand 

2.2.2 KEY FEATURES  

The reef profile at Mapinduzi is shown in Figure 2-4. 

 

Figure 2-4: Reef Profile at Mapinduzi 

Schools of fry were noted during the survey underneath coral overhangs and in sheltered areas 

at Mapinduzi. During the survey several peacock groupers (Cephalopholis argus) were recorded.  

Within the areas of soft coral and on dead Acropora colonies, recruitment of small hard coral 

colonies was recorded, species included Acropora, Favia and Pocillopora as shown in Plate 2-4.  

 

Plate 2-4: Coral Recruitment on Dead Table Corals  
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At Mapinduzi a slow-growing black coral of the order Anthipatharia was recorded during the 10 

minute swim, shown in Plate 2-5. Black corals were formally harvested for jewellery and the 

presence of an individual at Mapinduzi suggests that harvesting does not take place at Misali.  

 

Plate 2-5: Black Coral of the Order Anthipatharia at Mapinduzi  

2.2.3 INDICATORS 

Indicator species observed at Mapinduzi included schools Redtooth triggerfish (Odonus niger) 

and large individual Titan triggerfish (Balistoides viridescens), butterfly fish, small groups of 

pufferfish (four in a school) and giant clams, as shown in Plate 2-6. Healthy populations of reef 

associate species such as the butterfly fish and pufferfish indicate a healthy reef with low fishing 

pressure.  It should be noted that Mapinduzi is outside the No Take Zone (NTZ).   

  

Giant Clam of the genus Tridacna Pufferfish of the genus Arothron 

Plate 2-6: Key Indicator Species at Mapinduzi  

2.3 CORAL GARDEN 

The survey locations are Coral Garden are presented in Figure 2-5. 
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Figure 2-5: Coral Garden Survey Locations 

2.3.1 CURRENT STATUS  

The surveys at Coral Garden were undertaken in approximately 10 m of water along the reef 

slope. The live hard coral coverage exceeded 50% of the substrate, however the dead coral 

coverage was the highest of the three sites surveyed. Large, dead standing table corals were 

observed, as shown in Plate 2-7, and unlike at other sites not only Acropora was dead and in some 

places Mycedium corals had died. It is apparent at this site that a past event, believed to be 

bleaching (according to evidence reported by Misali rangers and in Sebastian and Kaaya, 2018), 

has occurred which has caused the Acropora to die. 

 

Plate 2-7: Large, dead Acropora colonies at Coral Garden  

The results of the percentage estimate of substrate composition are presented in Table 2-3.  
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Table 2-3: Coral Garden Substrate Analysis - Dive 1 and 2 

Substrate Dive 1 – Start Dive 1 – End Dive 2 – Start Dive 2 – End 

Live hard 
coral 

50% 60% 50% 50% 

Dead coral 10% 10% 30% 30% 

Dead coral 
with algae  

10% - 10% 15% 

Soft coral  20% 20% 3% 5% 

Rubble  5% - 5% - 

Algae  - - - - 

Other  5% 10% 2% - 

Other 
description  

Sand Sand/rubble Sand - 

2.3.2 KEY FEATURES  

The reef profile at Coral Garden is shown in Figure 2-6. 

 

Figure 2-6: Reef Profile at Coral Garden 

The large, dead standing table corals were noted towards the shallower extents of the slope, with 

healthier corals observed in the deeper waters, below 15 m. There was a presence of blue-green 

algae growing on the dead table corals in a few small areas, as shown in Plate 2-8.  

Interestingly, other shallow water coral species appeared to have not been impacted by the past 

bleaching event and were healthy. In the past, this reef is likely to have been covered with 100% 

coral coverage. 
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Plate 2-8: Blue Green Algae Growing on Acropora  

2.3.3 INDICATORS 

Reef associated species that were observed included Indian triggerfish (Melcifus indicus) and 

Half-moon triggerfish (Sufflamen chrysopterus), the Blackspotted puffer (Arothron 

nigropunctatus), the Blackspot emperor (Lethrinus harak) and various butterfly fish species.  

Numbers of fish species were low given that the area is within the no take zone.  

Sea urchins were not observed during any of the dive surveys indicating that at that time, urchin 

outbreaks were not a threat to the deeper reef. However, urchins were noted in shallow water 

during safety stops. No COT or evidence of predation by COT was observed at Coral Garden.  

Evidence of fishing activities (line from a net) were observed towards the northern extent of 

Coral Garden despite this being within an area where fishing is prohibited.  

Levels of sedimentation were low throughout the sites surveyed indicating that sedimentation is 

not a current threat to this reef.  

A possible blue band coral disease as shown in Plate 2-9 was observed on an Acropora colony. 

Further research is required to comment further on this.  
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Plate 2-9: Blue Band (Possible) Disease on Acropora  
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3 CONCLUSIONS AND RECOMMENDATIONS  

This was a brief survey only intended to collect baseline information. It does not represent a full 

assessment of the status of the reefs around Misali.  The objective was to assess the conservation 

status of the Misali reefs and whether they still have continued value as a Marine Protected Area. 

The MPA was established in 1998 using a model of co-management with government and the 

communities assisted by an NGO (Care Tanzania).  The current survey did not focus on the reef 

resources outside the No Take Zone and the conservation status of these reefs still needs to be 

explored.  The No Take Zone was set up in 2005 under the auspices of PeCCA, funded by the 

Global Environment Facility (GEF).  The management model was still one of co-management 

involving the Fishermen’s Executive Committee (FEC) and PeCCA. The financing was to come 

from tourism and the tourist fee was set at US$ 5 per person. The financing model has not 

sustainable as there were insufficient tourists to fund the management actions required and the 

fee level charged was too low (Levine, 2015).  Some management is still in place today and some 

monitoring is still undertaken by the warden. However, this is not enough to implement the 

existing management plan, and inevitably activities like fishing within the NTZ will occur. 

The survey team were informed by the park warden that major incidents had occurred both 

within the NTZ (coral bleaching) and outside the NTZ (COT invasion).  While COT feed on coral, 

coral bleaching is a result of elevated water temperatures that can kill corals if the sea water 

temperature is too high for too long.  Acropora and Pocillopora (both branching coral species) are 

more vulnerable to extended periods of coral bleaching than other species and are also the 

preferred food of the COT.  These impacts are unlikely to be caused by anthropogenic impacts 

locally, and so cannot be attributed to a lack of management.   

The survey team noted that there were some fishermen operating within the NTZ, because the 

boundaries are not clearly demarcated. There was also evidence on the reef in the form of 

abandoned fishing lines. Although the major events are, without doubt, the principal cause of 

coral decline in the NTZ of Misali, there may be localised incidences of damage by divers and 

fishing inside the NTZ. Therefore, the overall impression is that the underlying conservation 

status of the reefs is ‘favourable but declining’.   

Although the Acropora and Pocillopora colonies have been seriously depleted, other hard corals 

appear to have escaped both the starfish invasion and the bleaching event. The evidence suggests 

that some natural recovery is underway and recent coral recruitment (within the last 2-5 years) 

was noticed at all sites.  Acropora and Pocillopora are both fast growing species and often colonise 

areas disturbed by and event or an impact.  There are signs that the corals are re-establishing in 

the shallow water. It is likely that the large table Acropora colonies depicted in Plate 2-7 will be 

replaced by other species and this might lead to a change in community composition. 

The fact that only the Coral Garden site was affected by bleaching is intriguing, as generally 

bleaching is more widespread. The maps show that Coral Mountain and Coral Garden are very 

close together, but Coral Mountain has not been affected by elevated temperatures.  More 

research is required to understand why this may be the case, although the sub-sea topography, 

orientation, and the potential for localised upwelling could be factors influencing coral resilience.  

That some of the reefs of Misali (and elsewhere on the west coast of Pemba) are potentially 

resilient to climate change is of global significance.  Particularly when we consider that 30% of 

the worlds coral reefs have been lost to elevated sea temperatures in the last 3 years. 

Coral diversity has been previously recorded at Misali, (El Kharousy & Mohamed, 2009, and 

Grimsditch, 2009) and was believed to be higher than other locations on Pemba. The current 

survey did not assess biodiversity, but the overall impression was that it was at least as high as 

some of the other key locations in Pemba, notably Fundo coral garden. Coral diversity appeared 

to be higher at Coral Mountain than other sites, possibly due to the fact that it had not been 

affected by either COT or bleaching. This is also the site with the steepest profile (a ‘wall’).  As the 
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prevailing current is northly then Misali is a very important area for the transfer of coral larvae 

to the northern reefs of Pemba. The question remains as to where Misali may get its coral larvae 

from and, as the reefs of Unguja are significantly depleted, this makes the protection of the 

existing reefs even more important. Therefore, responsible management and maintenance of 

Misali reefs to achieve favourable conservation status in the future is paramount. In this regard 

gathering long term oceanographic data (e.g. temperature, pH, dissolved oxygen), as well as 

ecological data, will be an important part of determining the future management requirements. 

Fish populations are low throughout, although the indicator species are largely present, numbers 

are low.  The reason for this is unclear but there does appear to be a lot of fishing pressure on the 

reefs around the NTZ and this may account for the low numbers. El Kharousy (pers. Com. 2018) 

noted that reef fish populations in the past had been more abundant. Further, further research is 

required as healthy fish populations are an attraction for tourists and also important for the local 

communities. By comparison, the Kwanini Conservation Area near the Manta Resort has much 

lower levels of live coral cover but significantly higher fish populations.  

Very little is known about fish and coral recruitment along the west coast of Pemba, 

understanding this will be the key to effective management of the marine resources in the whole 

area. 

It is appreciated that there is little that can be done at the locations where the COT damage and 

the recent coral bleaching events have impacted the corals. Recovery signs are positive, and any 

restoration interventions may be counter-productive. Arguably, it is more important to ensure 

that there are no additional pressures on the reef system e.g. sedimentation or diver damage, that 

might cause the reef to enter into further decline.  For example, Coral Mountain has a steep slope 

and if the coral gets damaged through fishing or diving activities, recovery may be hindered by 

the steep gradient of the slope. Studies elsewhere (Barratt & Andersen, pers. Comm. 2018), have 

shown that corals can recover even from extreme and repeated bleaching events provided they 

are not subjected to other external pressures.  

Some initial recommendations from this preliminary survey are: 

• A review and update of the existing management plan (management plans for protected 

areas are generally reviewed on a 10 year cycle).  

• Consider extending the NTZ to at least include Mapinduzi and plan a bigger buffer zone 

around the NTZ. 

• Better demarcation of the zones – it was certainly not clear to the survey team where the 

NTZ or MPA boundaries were. 

• Better enforcement and some consideration of more sustainable fishing practices and 

catch limitations outside the NTZ but within the MPA. 

• Promote a better understanding of marine resource management in the fishing 

community 

• Source and implement a more sustainable source of financing to support a revised 

management plan – the current model will never be effective with the present level of 

funding and activity. 
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