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Whale sharks are the world s̓ largest fish and an iconic species 
for marine tourism. They aggregate at a small number of coastal 
locations around the world. Mafia Island is perhaps the most 
reliable spot to see whale sharks in Africa. The Marine 
Megafauna Foundation, together with Tanzanian and 
international collaborators, has been conducting research 
studies of whale sharks at Mafia Island since 2012. Here, we 
present the results from our 2018 field season and integrate 
them with previous results from Mafia Island and elsewhere.

WHALE SHARKS 
AT MAFIA   
ISLAND

2



We conducted 20 boat-based surveys during November and 
December 2018. Average trip length was 45.9 km and duration was 
just over 5 h. We recorded 130 encounters with uniquely identified 
whale sharks in 2018, an average of 6.5 sharks sighted per trip. This 
average was heavily influenced by a day on which we saw 50 different 
whale sharks – a record for Mafia Island. Over the length of our study 
(2012–18) we have completed 338 survey trips and had 1,600 
encounters with identified sharks, an average of 4.7 individual sharks 
per trip.

Sharks were rarely feeding this season. Whale sharks were most 
frequently sighted along Sefu sandbank (Fig. 1).  Cruising sharks were 
easiest to spot along this sandbank edge, where the water depth 
steeply increases from 5 to ~30 m. We only observed two days of a 
feeding aggregation to the NW of Tirene Reef (Fig. 1). By comparison, 
in the previous six seasons we largely saw whale sharks feeding 
closer to shore in southern Kilindoni Bay (Fig. 1). 

Left:
Mafia Island is perhaps 
the most reliable spot to 
see whale sharks in 
Africa.
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Figure 1: Survey 
effort (grey lines; 17 
tracks) and whale shark 
sightings (blue dots) in 
2018. The hotspot 
analysis of all whale 
shark sightings (2012–
2018) shows where 
whale sharks have 
been seen most often.
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We identified 67 different sharks from 130 unique encounters in 2018, 
including 19 individuals that had not been previously identified. In the past 
two seasons, we have been seeing relatively more new sharks (Fig. 2).  
Compared to other aggregation sites, however, the discovery curve is still 
flat, indicating a high degree of residency for Tanzanian whale sharks 
(Fig. 2). New sharks in 2018 were generally small, ranging from 4–7 m 
long, with a mean length of 5.05 m. Most of those were at the lower end of 
the size spectrum seen at Mafia. This suggests that whale sharks arrive at 
Mafia at ~4–5 m long. Where they spend their early years after birth (~50–
60 cm to ~4 m) remains unclear. 

We also saw many old friends – sharks that were re-identified from the 
past seven seasons, and sometimes before. We have now seen 13 
sharks in every season to date (TZ-009, TZ-020, TZ-026, TZ-031, TZ-037, 
TZ-053, TZ-064, TZ-065, TZ-068, TZ-070, TZ-075, TZ-086, T-087) and a 
further 11 sharks in 6 of 7 seasons. The most-sighted shark was TZ-031, 
which we have identified on 49 separate days over the past 7 seasons.

Mafia Island hosts a relatively small group of whale sharks. We have now 
identified 185 different individuals since the start of our project in 2012, 
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with an additional 7 sharks seen before 2012, but not since, and 15 
sharks seen by citizen scientists but not our research team. These 207 
whale sharks make up 2.1% of the global total of ~9,700 identified 
individuals (from www.whaleshark.org as of December 2018). Most 
sharks identified during the 2018 season were males (91%) and 
immature. All sharks ranged from 4–8.5 m in total length. This biased 
population structure is normal for Mafia Island and for most other 
coastal aggregations elsewhere in the world. Small juveniles and large 
adults do not visit these coastal feeding sites.

Whale sharks are unusually resident to Mafia Island. We routinely saw 
the same sharks within the 2018 season and across years. We saw 
each shark twice on average during 2018, with TZ-031 and TZ-065 seen 
on five different days. Our earlier acoustic tagging results have 
demonstrated that many sharks are still present in the area, even when 
we do not see them. They sometimes swim deeper, and further from the 
coast, where they are not “available” to our visual surface survey 
technique.  
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Left:
Figure 2. Discovery 
curve of whale sharks 
at Mafia Island, colour-
coded by season. Inset 
A comparison to whale 
shark aggregations in 
Mozambique and 
Madagascar.

Below: “Simon” TZ-075 
carried his acoustic tag 
for 4.5 years and was 
detected in Kilindoni 
Bay on 558 separate 
days.
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Whale sharks were feeding in 54% of all observations in 2018. This is the 
lowest seasonal percentage to date, with the overall average from 2012–
2018 being 71%. We only had two feeding aggregations this year, but 
those two consecutive days included just over half the encounters for the 
year. Whale sharks were likely present at other times, but were not at the 
surface except while feeding. Our overall data shows the average number 
of sharks seen per trip when sharks were not feeding was 2.6 (n = 74 
trips), compared to 7.7 sharks on average when they were feeding (n = 
186 trips). Feeding events therefore mean more sharks sighted, partially 
because the sharks are easier to find with their 1st dorsal, upper caudal 
and upper jaw often visible above the surface when feeding. Furthermore, 
feeding aggregations are often in a similar location over consecutive days, 
again increasing the chances of finding the sharks.

Earlier, we identified the main whale shark prey item at Mafia Island as 
sergestid shrimps Belzebub hanseni (previously called Lucifer hanseni). 
These shrimp form dense aggregations, with an average of 25 mg of dry 
plankton per m3 of filtered water. Whale sharks fed on the same 
sergestids again this year. 
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The low number of feeding aggregations this year was likely influenced 
by the relatively late change of the prevailing winds. Generally, the 
northeast monsoon blows in coastal Tanzania from November to March, 
coinciding roughly with the whale shark sightings season in Kilindoni 
Bay. We speculate that the northeast monsoon contributes to driving 
zooplankton into Kilindoni Bay, where we then see whale sharks 
feeding. The percentage of feeding whale sharks tends to increase over 
the course of the sightings season, from 62% in November to 74% in 
December and 82% in January. This year, the northeast monsoon 
arrived late, and we sampled largely in November, which could explain 
the lower number of feeding whale sharks.

The wind might also affect ring net fishers in Kilindoni Bay. We saw an 
average of 4.5 fishing boats per trip in our survey area in 2018 
compared to an overall average of 6.1. Fishers were most active during 
the same days when we had the large feeding aggregation, indicating 
that their catch also responds to the dense zooplankton patches that 
attract whale sharks. Fishers have a wider search radius than us; it is 
possible that they made catches elsewhere during the time when fisher 
numbers in Kilindoni Bay were low.

7

Left:
A whale shark feeding 
in a dense patch of 
sergestid shrimps.

Below: Whale sharks 
and small planktivorous 
fishes often feed 
together.



Whale sharks in the 4–9 m size range have few natural predators, 
and these species are rarely present off Mafia Island. 
Environmental threats also appear to be limited, with little obvious 
pollution in the area. There is some concern about the effects of 
microplastics on large filter-feeders, as they are likely to ingest 
small plastic particles the size of zooplankton. This threat has 
only recently been recognised and is still under investigation. The 
scars and injuries on whale sharks at Mafia indicate that the main 
threats at Mafia Island are related to fishing operations and whale 
shark tourist operations.

The majority of injuries and scars on whale sharks are minor, 
such as skin abrasions along the dorsal ridge and fins, but large 
amputations or big propeller cuts threaten an individual shark’s 
survival. Most scars are from injuries that were likely inflicted by 
boat hulls or propellers, which may occur accidentally when boats 
drive too fast in an area where the sharks are feeding. It is difficult 
to determine whether fishing boats or tourist boats are 
responsible for these injuries, but likely both play a part. Other 

WHALE SHARK 
MANAGEMENT
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injuries appeared to be purposeful, with entire fins cut off with knives. 
We did not record any new major injuries this season.

The most common fishing operation in Kilindoni Bay is ring net fishing. 
Whale sharks are sometimes encircled in ring nets, but tend to get out 
by themselves or are intentionally released by the fishers. More 
worryingly, we noticed bottom-set gill nets for the first time in Kilindoni 
Bay in 2018. These nets have a large mesh size, are long (100–200 
m) and rise from the sand to ~3 m into the water column. They are 
designed to catch large animals, such as sharks and rays, and often 
also catch turtles. One bottom-set gill net in Kenya was reported to 
have caught a whale shark, and a gill net caught a whale shark in Dar 
es Salaam in early December 2018.

Whale shark tourism is increasing at Mafia Island (Fig. 3). In 2018, we 
counted an average of 5.1 tourist boats on the water each day, a 
steep rise from 3.8 boats in last season (Fig. 3). Crowding is 
increasingly happening at Mafia in the absence of regulations for boat 
operators. 
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Left:
A bottom-set gill net at 
a high-use area for 
whale sharks on Sefu 
sandbank.

Below: 
Figure 3. The number 
of tourist boats seen 
during surveys over the 
past seasons, with the 
median (black line), 
lower and upper 
quantiles (box), 
maximum/minimums 
and means (red circle 
and text). 

1 2 3 4 5 6 7

0
2

4
6

8

Season

N
um

be
r o

f t
ou

ris
t b

oa
ts

2.2 2.2

2.8

3.4
3.7 3.8

5.1



We recorded up to six boat loads of swimmers with a single shark at 
the same time, which usually resulted in the shark swimming deep 
along the sea floor to escape the crowds.

Boats are sometimes driven too fast around tourists swimming with 
whale sharks, which has resulted in swimmers getting hit by boats. 
Safe and respectful encounters are possible even when there are few 
sharks around, as long as tourists are properly briefed and the code of 
conduct is followed. Negative comments from tourists about their 
experience are becoming more and more common. Mafia Island is a 
fantastic place to see whale sharks, but tourists will go elsewhere if this 
trend continues. Following the code of conduct, and only having one 
boat near a shark, even if it means waiting a few minutes, would 
quickly alleviate these issues. 

Boat strike is not only a safety concern for swimmers, but is also a 
threat to whale sharks as evidenced by abrasions and even boat paint 
on some sharks’ first dorsal fins. All boats need to actively avoid 
collisions with whale sharks by adjusting their speed, especially in 
feeding aggregations of many sharks
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Above:
Tourists swim with a 
whale shark at Mafia 
Island.



Managers at Mafia Island have an excellent opportunity to protect their whale 
sharks while they are in this important hotspot. Mafia’s whale sharks can benefit 
from local protection more than elsewhere, because the number of whale 
sharks is comparatively low, and the individual whale sharks are unusually 
resident to this site. This means that they are exposed to the same threats for 
long periods of time. Thankfully, we now know a lot about Mafia’s whale sharks 
and, based on our data, can recommend the following action points:

• Legally protect whale sharks in Tanzania. National legislation to prohibit the 
take of whale sharks needs to be created, in accordance with Appendix I of the 
UN Convention on Migratory Species, to which Tanzania is a signatory. 

• Manage whale shark tourism: Tourist boat operators could be given a license 
at no cost, but with the conditions that they participate in a yearly workshop 
about the best tourism practises around whale sharks and that they adhere to 
the code of conduct. The number of licenses could be discussed with the 
current operators to protect local business and the sharks from significantly 
increased levels of tourism in future.

• Regular patrol boats: These patrols could enforce the code of conduct for 
tourist boats as well as the rules for ring-net fishers (e.g. to not set their nets in 
shallow water where whale sharks are feeding). The whale shark tourist fee 
(currently 25,000 TSH per person per tour) could contribute towards patrols. 
We saw the patrol boat on 3 of 20 days in 2018. Patrol staff could also likely 
benefit from increased training themselves.

• Community benefits: Part of the same tourist fee could be used to support 
community projects in Kilindoni. This will demonstrate the value of whale 
sharks to the community, and encourage fishers to better look after the sharks.

• Ban the use of bottom-set gill nets in Kilindoni Bay, as they pose a serious and 
direct threat to whale sharks.

• Reduce the fisher and whale shark interactions by supporting TAFIRI’s 
research and plans encouraging fishers to catch larger, more valuable fishes 
(such as tuna) further offshore during the main whale shark season (Oct - 
Feb), when the sharks are usually found close to Mafia Island in Kilindoni Bay.

• Create a go-slow zone in the shipping lane to Kilindoni Harbor: large boats 
and propellers (of which there are not many yet at Mafia) pose a serious threat 
to the survival of whale sharks. This risk can be reduced if boats drive slowly, 
giving the sharks a chance to swim away.
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In conclusion, Mafia Island hosts a small number of largely resident 
whale sharks that regularly feed at the surface close to shore, where they 
are exposed to threats from boats and fishers. They are valuable to the 
island’s tourism industry, which is increasing. Managers have a good 
opportunity to protect whale sharks at Mafia Island. We know where they 
spend much of their time, and when in the year they are feeding at the 
surface and where they are most vulnerable to boat strike. Future 
research will focus on monitoring population trends to support adaptive 
management going forward, and ecological research to support whale 
shark conservation on a global level. 
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Below: 
A whale shark swims 
over a shallow 
sandbank.
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