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Summary	

The humphead wrasse, commonly known as Maori or Napoleon wrasse is increasingly getting 

vulnerable due to its high market value especially in Asia. Despite listing by IUCN as 

vulnerable and by CITES as endangered, little data existed or exits in the Western Indian 

Ocean Region to support these listings. For the first time, a study carried out along the 

Kenyan Coastline from January 2008 to April 2009 revealed that the fish could be less rare 

than previously thought. The study involved length and effort data collection with fishers and 

volunteer divers. Fishing areas were geo-referenced and visualised in GIS software. A total 

number of 201 questionnaires were also done in 16 landing sites spread across the entire 

southern coastline. Overall mean length landed was 30.1 cm ranging from 6 to 138 cm. The 

largest fish were caught by fishing line and smallest by basket trap. Divers sited one to five 

four (15- 70 cm) in protected areas and diving sites. Majority (87%) of fishers interviewed 

were specialised using only one. Fishing line was the most popular gear used to catch the fish, 

although they did not target the fish for trade or direct consumption. Social economic surveys 

indicated a general decreasing trend for the last four decades although this could not be 

deduced from length monitoring. Fishers were also found to possess a lot of knowledge on 

behaviour, biology and ecology that almost complied with scientific knowledge. Collection of 

wide area catch data and underwater surveys were some of the recommendations made. 
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1 Introduction	
The humphead wrasse is facing continual overfishing due to its high market value in live reef 

food fish trade (Slamet and Hutapea, 2005). Following threats of overexplotation, this species 

has been listed in 2000 IUCN red list (Hilton-Taylor, 2000) as vulnerable and also on the 

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) 

Appendix II. Major markets are found in Asia, particularly China, Singapore, Malaysia and 

Indonesia among other countries although several others have banned its trade. While CITES 

is a powerful means of supporting national laws and addressing illegal trade, according to 

IUCN, TRAFFIC and WWF briefing document of September 2004, there is no effective 

regional fisheries management organization that can address management of the Humphead 

Wrasse in support of existing national regulations. Further, Sadovy (2006) noted that the 

policy framework for management of harvest, domestic trade, and export of humphead wrasse 

are not yet sufficiently implemented to be effective, although laws and regulations are in 

existence. Thus it is likely that populations have decreased drastically where commercial 

fishery is involved. 

Little is known about the fishery and stock of humphead wrasse in Kenya. Between 2002 and 

2003, length data collected by CORDIO indicated a range of 7 to 30 cm, caught mainly by 

handline, speargun and gill net. The fish grows to over 2 m and 190 kg (Sadovy et al. 2003), 

constituting the biggest of reef fishes. Sizes of about 1 m have been recorded in Kenyan 

marine protected areas (Obura, Pers. Comm.). Little or no management policies exist in the 

Western Indian Ocean (WIO) and particularly Kenya to protect the endangered fish, mainly 

due to inadequate data and vague conservation policies. This pilot study will not only generate 

comprehensive baseline data and information to support its protection and trigger 

management initiatives especially at a time when its trade is not widespread within the WIO 

region but also open avenues for future research. 

1.1 Objectives	

• To describe the status of humphead wrasse in Kenya (Southern coast) 

• To estimate stock size from catch data 

• To verify fishers local knowledge about the fish 

• To identify the fishing areas 
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• To provide background information and data for conservation, management and future 

research 

2 Literature	Review	
The humphead wrasse (HHW), also referred to as Napoleon or Maori wrasse, is found across 

the Indian Ocean in the east coast of Africa and Red Sea and in the central Pacific Ocean, 

ranging from a depth of 0.5 to 60 m (Debelius, 1993; Gomon, 1984). Juveniles tend to dwell 

in shallow lagoons in the inner reef while adults are found mainly in the outer reef (Sluka, 

2001; Debelius, 1993). Hatchery production of the Juveniles has been successful after several 

attempts of subverting the difficulties related to the small size of the newly hatched larvae and 

small mouth gape (Slamet and Hutapea, 2005). This could be a breakthrough not only for 

aquaculture development but also for stock enhancement to replace the dwindling stocks. 

Although there is still a lot to learn about HHW (Sadovy et al., 2003), some information has 

been and is still being gathered. 

Humphead Wrasse is primarily carnivorous feeding on fishes and a wide variety of 

invertebrates (Randall et al., 1990). The species is naturally rare, spawns in aggregations 

during full moon at specific sites, matures late (at least 5 years), lives longer (at least 3 

decades), and exhibits sequential hermaphroditism from adult females to adult males 

(Donaldson, 1995; Erdmann, 2002; Sluka, 2005; Sadovy et al., 2002).  It is largely due to 

these characteristics of late-maturity, longevity, predictable spawning times and sites, 

hermaphroditism and natural rarity that make HHW highly vulnerable to over-exploitation 

(WWF position statement, 2004). Consequently, HHW meets the criteria for listing on 

Appendix II in accordance with Resolution Conf. 9.24 (Rev. CoP12), Annex 2(a) B (i) 

(Species Survival Network, 2007). 

3 Methodology	

3.1 Study	Area	

The primary focus of the study was South Coast Kenya, although other areas (Lamu) were 

also targeted depending on the nature of data collection (either divers or fishers). The South 

coastline of Kenya is spread from Likoni Channel to Vanga and the lagoon stretches 1 to 3 km 

inshore. A detailed map is presented in the results (figure 5). 
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3.2 Fishery	dependent	data	

Collection of catch landings and interviews from fishers provided valuable background 

information about the status and trend of the fish. 

3.2.1 HHW	landing	data	

One trained data collector was selected from each landing site (Diani (Mkwakwani, 

Mvumoni, Mvuleni, Mwanyaza, Mwaepe and Mwakamba), Chale, Gazi, Shimoni and Vanga) 

and preferably a representative of a Beach Management Unit (BMU). BMUs are management 

areas designated by the Fisheries Department (FiD) of Kenya as a way of devolving 

management responsibilities to the local fishing communities. A measuring board was used to 

measure total length of landed HHW once landed. Fisher informants were used to report any 

sightings of landed HHW. It was not possible to predetermine sampling frequency due to 

rarity and unpredictability of the catches. Photos were taken whenever possible to ascertain 

the catches. Regular follow-up meetings were held with the fishers to discuss progress 

achieved and difficulties experienced. 

3.2.2 Social	economic	data	

A questionnaire was developed that addressed issues as year the fisher started fishing, gear 

used then and now, site where fisher first caught the fish and gear used then and now, current 

fishing sites, estimated length and number caught initially and currently and perceived status 

and reasons. A sample is given in the appendices. 

3.2.3 Key	informants	

Fishers with wide knowledge and long fishing experience (over 20 years) provided 

information on traditional knowledge of the fish. The fishers were selected purposively from 

the fishing communities, specifically Diani, Msambweni, Kinondo-Chale, Gazi, Shimoni and 

Vanga.  
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3.3 Fishery	independent	data	

Collection of fishery independent data was based on random dive surveys. Divers from 

Buccaneers dive company, CORDIO, WCS/CRCP, WWF, KWS and individuals voluntarily 

provided HHW data by filling a datasheet for single dive per dive site. The data sheet 

provided data on size and count estimates, dive site, reef zone and dive time and depth. Brief 

interviews were also held with divers to provide additional information especially on status of 

the fish. 

3.4 Mapping	

Participatory mapping was used to map the fishing sites. During the mapping exercise, 

selected fishers were invited onboard by the investigators as sea guides and played a great role 

in providing additional habit information of the HHW fishing sites. Hand-held GPS 

equipment was used to record fishing point. The points were projected on ArcInfo and 

overlaid with existing relevant layers to produce desired maps. 
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4 Results	

4.1 HHW	catch	monitoring	

Data was collected from January 2008 to April 2009. HHW landings accounted  for less than 

10 samples per site in seven out of nine landing sites namely, Mvumoni, Mwakamba, 

Mvuleni, Mkwakwani, Mwaepe, Mwanyaza and Gazi) and  relatively higher samples in the 

rest of the sites (Vanga, Shimoni and Chale). Among the three landing sites, mean lengths 

were highest in Shimoni (49.3 ±7.24 cm) and lowest in Chale (20.9 ±0.67) (figure 1).  

 

Figure 1. Mean catch length by landing site. Error bars represent standard error. Landing sites 

with n<10 are not presented. 
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Fish landed in all landing sites ranged from 6 to 138 cm with majority (75%) distributed 

between 10.1 and 20 cm (figure 2). 

 

Figure 2. Length class percentage frequency distribution, all landing sites. 

 

Different gears caught different HHW sizes. The largest were caught by fishing line 

(27.0±2.25 cm) and smallest by basket trap (21.5±2.47 cm) (figure 3).  

 

Figure 3. Mean catch length by gear, all landing sites. 
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The fish was mainly caught by speargun in two (Chale and Vanga) of the three commonly 

found landing sites (figure 4). Frequency gear use was lowest in Shimoni and highest in 

Vanga.  

 

Figure 4. Percentage frequency gear use by landing. 

Virtual Population Analysis (VPA) using FISAT was not possible due to small number of 

samples landed. Unbiased population estimate using this program requires more than 100 

samples in a month, which was not possible in any of the landing sites. 

CPUE was 2.4 kg/boat/day (calculated for 25 days in a year).  

4.2 Dive	surveys	

Majority (99%) reported morning sightings in the reef slopes and lagoon of 1 to 4 HHW 

ranging from 15 to 70 cm comprising of juveniles, sub-adults and adults. Dive sites where the 

fish was sighted were Kiunga Marine Park and Reserve (Mongo Shariff), Mombasa Marine 

Park and Reserve (Shark point, Coral garden and Kasa), Diani (Kongo), Dania wreck, English 

point, Kilifi (Vuma/Takaungu), Lamu and Kisite Marine National Park and Reserve (figures 5 

and 6). Dive depths ranged between 5 and 15 meters. Sightings were also reported in Pemba 

Tanzania close to Kenyan boarder.  
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4.3 Mapping	

The fish occurred in the lagoon and fore reef (table 1). Occurrence in the fore reef was general 

although some sites were specific (figures 5 and 6). Other specified areas were along channels 

and deeper lagoons. These were the only sites within the reach of fishers. 

Table 1. A list of fishing sites grouped by landing site 

Landing Site Fishing site Landing Site (Diani) Fishing site 

Chale 
 Inje ya Mwamba 

Mkwakwani (Trade 
winds) Mwachiro  

Chale 
 

Njau  
Inje ya wimbi 

 
 Inje ya wimbi  

Inje uziwani Mvuleni Mwamjema  
Konodziru 

 
Tsuini  

Makonde mlangoni 
 

 Inje ya wimbi 
Shimoni Kibuyuni Mvumoni Tsuini  

Kitungamwe 
 

 Inje ya wimbi  
Kodomoni Mwaepe Maskati  
Mpinguti 

 
Nguma  

Mpinguti juu 
 

 Inje ya wimbi  
Mwamba Mkuu Mwanyaza Mwanyundo  
Nyuli 

 
Outer reef  

Sii 
 

Tsewa  
Waga 

 
 Inje ya wimbi 

Vanga Bazo Mwakamba Baharini  
Chundo 

 
Tsewa  

Kichwa Mtu 
 

 Inje ya wimbi 
 Kitungamwe   
 Mbayayi   
 Mijira   
 Mipwa   
 Mwamba Mkuu   
 Mwarembo   
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Figure 5. A map showing HHW fishing sites and diving points in southern coast Kenya 
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Figure 6. A map showing HHW diving sites in northern coast Kenya 
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4.4 Social	economics	surveys	

Perceived status was generally decreasing (74 % of respondents) (figure 7). Fishers reported a 

general decrease in numbers and sizes of fish caught. Length size ranged from 10 to 150 cm 

with decreasing trend of larger catches. A relatively small proportion (8%) did not observe 

any change or were not aware about the trend and 10% observed that HHW landings were on 

the rise.  

 

Figure 7. Percentage respondents of the status of HHW (n=201) 

HHW was reportedly caught by several gears that included speargun (bunduki), bottom set 

net (jarife), basket trap (lema), fishing/long line (mshipi/dhulumati), harpoon (njoro), seine 

net (nyavu).  Majority (87%) of fishers were specialised, using only one gear at a time and the 

rest 13% used more than one gear. Comparatively, there was no significant gear shift between 

previous (1960-2007) and current (2008) years (figure 8) implying that over the entire time 

fishermen continued to use the same gear types to catch the fish. Frequency use of fishing line 

increased from 39% of sampled fishers in the previous years to 42% in the current year while 

frequency use of the rest of gears (speargun, basket trap, seine net, ring net, longline and 

harpoon) generally decreased.  
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Figure 8. Percentage gear use by fishers between previous and current years 
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5 Discussion	

5.1 Status	of	HHW	

Data gathered from social economic surveys and diver interviews indicated a general decline 

of the fish populations, perhaps coinciding with the general decline of artisanal fisheries along 

the Kenyan coast. Catch monitoring and dive surveys data did not show any trends. 

5.1.1 Catch	monitoring	

Relatively high mean lengths at Shimoni of 49.3 ±7.24 cm (figure 1) compared to other sites 

could be due to proximity of the fishing areas to the protected areas of Kisite Marine Park and 

Reserve. The rest of the sites are unprotected except Vanga that shares sites near Kisite 

Marine Reserve with Shimoni such as Sii. Catch per Unit Effort of 2.4 kg/day/boat was also 

low compared to other countries such as Australia where CPUE stabilized at about 20 

kg/day/boat from 1993 to 1998 (IUCN Red List). 

Relatively small fish of <30 cm comprising of juveniles and sub-adults were caught in bigger 

numbers than larger fish (figure 2), mainly due to the nature of gears used and fishing distance 

from the fore reef. Speargun and seine net were used more frequently than other gears (figure 

4). Speargun, while being species selective can also be used to catch relatively smaller fishes 

in advent of depletion while seine net is species non-selective and highly length selective. 

Fishing line caught the largest HHW (figure 3) due to its species selectivity, deeper depth of 

use and is also used offshore where higher HHW catches are likely. 
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A B 

Plate 1. Fishermen displays HHW catch at Shimoni landing site (2008) and Likoni (1999 file 

picture from Shimoni BMU). 

5.1.2 Dive	surveys	

Interviewed divers mentioned a decline or complete disappearance of the fish in some of the 

dive sites such as Dania Wreck where there used to be a group of five in the last five years but 

nothing was observe during the monitoring year. In other areas such as Mongo Shariff in 

Kiunga and Vuma in Kilifi divers mentioned experience of lone adults or in small groups of 2 

to 3. Divers described the adult HHW as striking and amazing. 

 

Plate 2. HHW captured at Mongo Shariff (Kiunga) by CORDIO dive monitoring team, 2008. 
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5.1.3 Social	economic	surveys	

HHW catches were on the decline in the last four decades according to fishers (figure 8) and 

perceived reasons are given in table 2. According to data gathered from the fisheries 

departments, traders and fishers in eastern countries of Indonesia, Malaysia, Palau and Fiji, 

among others HHW populations are on the decline especially (IUNC Red List). Population 

decline in these countries is associated with high live trade demand, except in Australia 

(Queensland and Western Australia) where the fish is protected. In contrast to the Kenyan 

coast where there is no demand for live trade, the fish is still scarce. No live trade of this fish 

was reported or observed in Kenya. General decline of fish catches and natural rarity of the 

species could explain low numbers experienced by fishers. Use of destructive gears could also 

contribute to its decline, though generally affecting the entire fishery. 

The surveys indicated that fishing line was the most popular gear, although monitoring of 

landings indicated a higher frequency of speargun use. During the interviews, fishers 

responded to fishing line as most popular gear since they associated the gear with larger fish 

catches (> 20 cm), as actual monitoring (figure 3) revealed and also figure 4 (Shimoni landing 

site only). Shimoni recorded largest length catches that were also associated with higher 

frequency use of fishing line. Thus, there was no doubt that fishing line was the most popular 

gear for catching sub-adult and adult HHW. 
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Table 2. Fisher perceptions about the status of HHW in South Coast, Kenya 

Status Reasons for the trend 
No change Not frequently fished 

Fishers avoid them most of the time 
The sea has remained the same 
They are being equally replenished through reproduction 
They are found in deep waters all the time 

Increase Not frequently fished 
Seasonal fish 
Not easy to sight  
Live in places inaccessible to fishermen (rocks, deep waters, etc) 
They reproduce faster than they are caught 

Decrease Their number and reproduction rate are low 
Fishing by fisher divers and reduction through destructive methods (ring net, 
seine net, speargun, dynamite, etc) 
Increase in fishing effort (fishers, gears and vessels) 
Sea condition has changed and there is no food for the fish 
Fish have moved to other habitats due to disturbance 
Reduced seagrass in the lagoon 
All fish catches have reduced lately 
Tsunami in 2006 
Observed decrease but don’t know why 

 

5.2 Food	preference	

Compared to other fishes such as tunas, red snappers and rabbit fishes the HHW was not a 

priority catch. However, its flesh was reported to be relatively delicious and quickly sold out 

especially at the sub-adult and adult stages. Fishers did not specifically target this fish. Bigger 

HHW were reported to be robust, breaking nets and pulling away fishers with fishing lines, 

perhaps explaining why fishers avoided targeting them. 

5.2.1 Conclusion	

HHW catches have declined in the last four years with mixed fisher responses about the 

reasons for the decline. However, it was probable that the decline coincided with general 

decline in artisanal fish catches in Kenya. Live trade of this fish was minimal or non-existent. 

Fishers in Kenya do not target the fish for food and catches were frequent when using fishing 

line. 
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5.3 Traditional	Knowledge	

Traditional knowledge on ecology and biology of the fish exposed the extent to which fishers 

understood various aspects of the fish.  

5.3.1 Ecology	

Fishers possessed valuable knowledge about the behaviour and feeding habits and other 

ecological aspects of the fish.  Generally, the fish was reported to be a loner and did not either 

swim in company of other fish families. Populations were reported to be naturally small and 

normally found in the outer reef. However, juveniles can be found in seagrass beds and coral 

reefs, after which they migrate to the outer reef and deeper waters during adulthood. When 

residing in its habitat, the fish was reported to be shy, shimming few meters from its hiding 

and with a natural dislike of disturbances.  Additionally, fishers observed that the fish feeds 

on small marine animals and algae and is common during North East Monsoons and 

transitions periods than South East Monsoons. No sightings of spawning aggregations were 

reported, although the fishers observed the phenomenon with other fishes. 

5.3.2 Biology	

HHW is renowned by artisanal fishers for its robustness and was reported to grow up to 2 

meters or more and weighing more than 70 kg. Fishers also recognised that the fish belongs to 

the wrasse family and has large slippery scales. Juveniles were observed to have minimal or 

no hump compared to humped adults. Males were distinguished from females as having a 

longer breadth and sharply inclined hump.  

5.3.3 Conclusion	

There was vast traditional knowledge on ecology of the fish and scant details on biology, both 

of which almost completely complied with the scientific knowledge. However, fishers failed 

to identify detailed phenomenon such as hemaphroditism. 
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5.4 HHW	monitoring	challenges	

5.4.1 Fragmentation	of	landing	sites	

Landing sites in South Coast are fragmented and poorly equipped with landing facilities such 

as freezing equipment and proper sanitation. Few were equipped with these facilities, but 

generally presence of a landing structure. There existed other ‘sub-stations’ away from the 

major landing sites, posing a possibility of unreported catches. However, fishers were 

informed on the need to report HHW catches to the data collectors but still this fragmentation 

was perceived as a challenge since it depended on the willingness of the fishers to report the 

catches. 

5.4.2 Species	identification	

The fish changes colour at each stage of its life history, and also to some extent depending on 

the environment. Some fishers could not properly identify the fish especially novice. Fishers 

generally confused HHW with triple tail wrasse and bumphead parrotfish, requiring data 

collectors who were well trained on its identification to verify reported catches before they 

were sold out or consumed. This was time consuming and sometimes discouraged data 

collectors from travelling long distances (1-3 km) to verify reported catches. 

5.4.3 Provision	of	incentives	to	data	collectors	

Economic incentives for monitoring HHW were seen as a way of encouraging local 

participation. Originally, providing incentives only when the fish was sighted did not go very 

well with the data collectors. Instead a monthly allowance was negotiated since data 

collectors needed to stick to landing sites even when they were not engaged in fishing. 

Regular economic incentive was important for the success of the project. 

5.4.4 Mapping	of	fishing	sites	

Mapping in Vanga, close to Tanzania boarder was disrupted by boarder conflict between 

Kenyan and Tanzanian authorities. Kenyan fishers were barred from fishing in some of the 

customary sites (also HHW sites) they shared with Tanzanian counterparts such as 

Kitungamwe. 
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5.5 General	recommendations	

1. Establishment of a long-term monitoring in the WIO region to collected adequate data 

2. Underwater surveys should be conducted in order to collect fishery independent data 

and define habitat characteristic 

3. Detailed habitat mapping following underwater surveys 

4. Formulation of a management plan to protect the fish 
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