Western Indian Ocean J. Mar. Sci. Vol. 4, No. 1, pp. 85-93, 2005

© 2005 WIOMSA

The Occurrence and Distribution of Dolphins in Zanzibar,
Tanzania, with Comments on the Differences Between Two

Species of Tursiops

Omar A. Amir'?, Narriman S. Jiddawi' and Per Berggren?

Hnstitute of Marine Sciences, P. O. Box 668, Zanzibar, Tanzania; 2Department of Fisheries and Marine
Resources, P. O. Box 774, Zanzibar, Tanzania; *Department of Zoology, Stockholm University, S-106 91

Stockholm, Sweden

Key words: incidental catch, occurrence, distribution, dolphins, Unguja lsland, Zanzibar

Abstract—Incidental catches (bycatch) in gillnet fisheries off Zanzibar (Unguja Island), as a
source of mortality among several species of dolphins, were reported in a questionnaire survey
conducted in 1999. As a follow-up to that survey, from January 2000 to August 2003, we
monitored theincidental catches of dolphins collected from 12 fish landing sites. Six species of
dolphins were recorded from 143 specimens retrieved from bycatches in drift- and bottom set
gillnets. Of these, 68 (48%) were Indo-Pacific bottlenose dol phins (Tursiops aduncus), 44 (31%)
spinner dolphins (Stenella longirostris), 12 (8%) Risso’s dolphins (Grampus griseus), 11 (8%)
Indo-Pacific humpback dolphins (Sousa chinensis), 6 (4%) Pan-tropical spotted dolphins
(Stenella attenuata) and 2 (1%) common bottlenose dol phins (Tursiops truncatus). Most of the
bycatches (71%) were in nets set off the north coast of Unguja Island. In this paper, bycatch
records are examined to describe the occurrence and distribution of dolphin speciesin Unguja
Island coastal waters. The relatively large numbers of bycatch dolphins recorded indicate that
bycatch may be a potential threat to local populations that need to be addressed in future
conservation and management efforts in the region.

INTRODUCTION

Severa cetacean species have been reported to
occur in East Africa, although littleinformation is
available regarding the distribution and abundance
of the species present in the area (Borobia, 1997).
In particular, few surveys on the occurrence and
distribution of cetaceans have been conducted in
the coastal waters of Zanzibar (Ungujaand Pemba
Islands) and Tanzania. However, information from
incidental catch (bycatch) infisheriesand sightings
indicate that Indo-Pacific bottlenose (Tursiops
aduncus), humpback (Sousa chinensis) and spinner
dolphins (Stenella longirostris) are the most
common species encountered in coastal waters
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round Zanzibar (Ortland, 1997; Todesco, 1997;
Stensland et al., 1998; Amir et al., 2002). Another
dolphin speciesthat has been reported in Tanzania
and Zanzibar is the rough-toothed dolphin (Steno
bredanensis) (Berggren et al., 2001). The
occurrences of dolphins have also been noted in
the Rufiji Delta, Saadani, around Latham Island,
Tanga (northern Tanzania) and Mtwara (south
Tanzania) (Linden and Lundin, 1995), although
without any reference to species. This lack of
information on the distribution and abundance is
significant, as Tanzaniaislocated within the Indian
Ocean Sanctuary established by the International
Whaling Commission (IWC) to encourage
conservation and research of cetaceans in the
region (IWC, 1980).
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Most of the research efforts conducted round
Unguja Island have focused on Indo-Pacific
bottlenose dolphins in Menai Bay. This include
studies of the dolphin tourism and its impact on
dolphin behaviour (Depres, 1998; Koch, 1998;
Englund, 2001), dolphin tourism and community
participation (Dudon and Keycroft, 1999;
Logiuduce, 2000; Amir and Jiddawi, 2001) and
boat based surveys to investigate the distribution,
abundance and behaviour of Indo-Pacific
bottlenose and humpback dolphinsin Menai Bay
(Sérnblad, 2001; Stensland, 2002, 2004). Theonly
previous attempt to investigate the occurrence and
distribution of marine mammals around Zanzibar
was an aerial survey conducted in March 2000,
which covered the Zanzibar channel and coastal
waters of Unguja lsland, within 10 nautical miles
of the coast (Berggren et al., 2001). Five species
of dolphins (Indo-Pacific bottlenose, Indo-Pacific
humpback, Risso’s, rough-toothed and spinner
dolphin) were recorded.

The Scientific Committee of the IWC has
acknowledged the urgent need for information on
the status of cetaceans in eastern Africa (Anon,
1998). The United Nation Environment
Programme (UNEP) has also expressed the need
to improve our understanding of the distribution,
abundance and ecology of small cetaceansinAfrica
(Borobia, 1997).

In this study we have used records of landed
bycatch dolphins from 12 fish landing sites round
Unguja Island to investigate the occurrence and
distribution of dolphins around Zanzibar.

MATERIALS AND METHODS

Study Area

The study was conducted on Unguja Island
between January 2000 and August 2003. Unguja
Island islocated at 06° South and 39° East about
40 miles off the central coast of mainland Tanzania
and is often referred to as Zanzibar although the
latter also includes Pemba Island (Fig. 1). The
study areawasdivided into five regions according
to the distribution of fishing effort: region 1
(Mwana wa Mwana, Uso wa Membe and

Bumbwini Mnarani), region 2 (Nungwi and
Mnembals.), region 3 (Kwalels., Pungumels. and
reef Kobela), region 4 (Pongwe, Uroa and
Michamvi) and region 5 (Changuu Is. and Bawi
Is). Thestudy areaa so included the coasts of Tanga
and Bagamoyo on mainland Tanzania (Fig. 1).

Sample Collection

In January 2000, a programme was initiated, by
the Marine Mammal Education and Research
Group at the Institute of Marine Sciences (IMS),
University of Dar es Salaam, to record and collect
dolphin bycatch data from the drift- and bottom
set gillnet fisheries around Unguja. This program
isstill ongoing and here we present data collected
between January 2000 and August 2003.
Fishermen from 12 fish |anding stationswere asked
to send and report every dolphin found dead in
their gillnets to fisheries beach recorders
(employed by the Department of Fisheries and
Marine Resources) or acontact person at Zanzibar
Central market. The specimens were then
transported to IMS where the dolphins were
identified to species and dissected. When
submitting dolphin specimens to the programme,
fishermen were a so asked to provide information
on the number of specimens, date and location of
capture and type of gillnet used.

Involvement of fishermen

Initially, the fishermen agreed to supply thewhole
dolphins caught in their gillnets for a small
financial compensation (US$ 1-3) to cover their
time and expensesto transport the fresh specimens
to thelocation of the beach recorder or to Zanzibar
Central market. However, in athree-month period
only afew animalswere submitted and subsequent
enquiries revealed that other dolphins were sold
for shark bait. Fishermen stated that our
compensation wasinadequate and that ahigher fee
was required. An increased fixed price of US$ 5
for a small specimen and US$ 10 for alarge was
offered, which waslarge enough for the fishermen
to submit the carcasses to us, rather than sell them
for bait, but still low enough to discourage efforts
to purposely catch dolphins.
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Fig. 1. Map of Unguja Island showing the study area divided according to the distribution of fishing effort

Description of the fisheries

The fishermen involved in collection of dead
dolphins use drift set nets for large pelagic fish
and the bottom set nets for demersal species. Drift
nets, targeting large pelagic fish such as kingfish,
swordfish, sailfish, skipjack tuna and marlin, are
approximately 500-900 m in length with variable
mesh sizes from 7-20 cm, while bottom-set nets,
targeting sharks and rays, vary in length to up to
450 m, with mesh sizes ranging from 20-40 cm.
These bottom set nets are usually set very closeto
the shore.

The magjority of the fishermen in the northern
villages (Nungwi, Mkokotoni, Fukuchani, Tazari
and Matemwe) operatetheir netsfrom dhowswhile
fishermen in the southern villages (Kizimkazi
Mkunguni, Kizimkazi Dimbani, Unguja Ukuu and

Fumba) use boats and outrigger canoes. Fishingis
conducted at night, mainly during the darker phases
of the moon. Vessels normally depart from port in
the mid-afternoon and nets are set before sunset
and hauled at dawn. One end of the string is
attached to the vessel while the other end is
attached to abuoy, allowing the nets and the vessel
to drift freely with the current. The number and
length of nets in a string in this fishery varies
considerably among vessels and villages. For
example, boats and dhows have about eight nets
each, while outrigger canoes have about three.

Species identification of dolphins
Collected dolphinswereidentified to specieslevel

using morphological characters (length and girth
measurements, weight, tooth counts and
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pigmentation patterns) and compared to published
identification guides (Jefferson et al., 1993; Folkens
2001). All specimens were fresh and intact at the
time of identification. Figures 2-6 show pictures
of some of the bycatch dolphin specimens
collected. All photographs and measurementswere
taken by thefirst author. Unfortunately no pictures
were obtained for the common bottlenose dolphin
(T. truncatus) specimens collected.

Fig. 2. Immature male Indo-Pacific bottlenose dolphin
without ventral spotting, 1.93 m in total length, caught
in drift gillnet fishery, in northwest coast, 14 September
2001. (Photograph by O. A. Amir)

Fig. 3. Mature female Indo-Pacific bottlenose dolphin
with ventral spotting, 2.20 m in total length, caught in
drift gillnet fishery, in northwest coast, 9 May 2002.
(Photograph by O. A. Amir)

Fig. 4. Mature female I ndo-Pacific humpback dolphin,
2.21mintotal length, caught in bottomset gillnet fishery,
in southwest coast, 4 August 2003. (Photograph by O. A.
Amir)

Fig. 5. Mature female spinner dolphin, 1.75 m in total
length, caught in drift gillnet fishery, in Northwest coast,
4 March 2001. (Photograph by O. A. Amir)
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Fig. 6. Mature female spotted dolphin, 1.73 m in total
length, caught in drift gillnet fishery, in Northwest coast,
27 May 2001. (Photograph by O. A. Amir)

RESULTS

Species Composition

Six species of dolphinswereidentified from atotal
of 143 specimens caught in drift- and bottom set
gillnets (Table 1). Most of the specimens (95%)
were from the drift gillnets. The Indo-Pacific
bottlenose dolphin (Tursiops aduncus) was the
most common species in the bycatch (48% of
specimens), followed by spinner dolphin (Senella
longirostris), Risso’s dolphin (Grampus griseus),
Indo-Pacific humpback dol phin (Sousa chinensis),
pan-tropical spotted dolphin (Stenella attenuata)
and common bottlenose dolphin (Tursiops
truncatus). The number of specimens collected
from bycatch for each species and their relative
frequencies are shown in Table 1.
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Distribution and Habitat

The magjority of the dolphins were reported from
the north coast of Unguja Island. The geographic
distribution of the dolphin bycatch by region round
Ungujalsland is shown in Table 2.

Seasonality of Entanglement

The monthly temporal distribution of the dolphin
bycatch for the period January 2000 to August 2003
isshown in Table 3.

DISCUSSION

The results from this study show that at least six
species of dolphins (Indo-Pacific bottlenose,
spinner, Risso’s, Indo-Pacific humpback, pan-
tropical spotted, and common bottlenose dol phin)

are bycatch of the drift- and bottom set gillnet
fisheriesaround Zanzibar. Two of the species (pan-
tropical spotted dolphin and common bottlenose
dolphin) have not previously been reported in the
area. The data provide the first information on the
geographical and temporal distribution of dolphin
species round Zanzibar and thus help fill the gap
in information of small cetaceansin East African
coastal waters. Only one previously-reported
dolphin species (Steno bredanensis) for the area
was not represented in the samples.

Thelarger number of dolphinscaught in coastal
waters north of Unguja Island is likely to reflect
the greater fishing effort in this area (see Amir et
al., 2002) rather than a greater abundance of
dolphins compared to the other regions. However,
a broad survey of dolphin abundance would be
necessary to confirm this. The methods used in the
drift- and bottom set gillnet fisheries are similar

Table 1. Species of dolphinsidentified from bycatches collected from January 2000 to August 2003

Common name Scientific name Number of animals %
Indo-Pacific bottlenose dolphin Tursiops aduncus 68 48
Spinner dolphin Senella longirostris a4 31
Risso’s dolphin Grampus griseus 12 8
Indo-Pacific humpback dolphin Sousa chinensis 11 8
Pan-tropical spotted dolphin Senella attenuata 6 4
Common bottlenose dolphin Tursiops truncatus 2 1
Total 143 100

Table2. Thegeographical distribution of dolphin bycatch by region round Ungujalsand. Thenumber of specimens
and their percentages are shown for Tursiops aduncus (Ta), Stenella longirostris (Sl), Grampus griseus (Gg),
Sousa chinensis (Sc), Stenella attenuata (Sa) and Tursiops truncatus (Tt)

Areaof capture Ta Sl Gg Sc Sa Tt Total %

Region* 31 10 4 5 1 51 35.7
Region? 10 28 12 1 51 35.7
Region® 9 2 3 1 15 10.5
Region* 9 2 2 13 9.1
Region® 5 5 35
Tanga coast 2 2 2 6 4.2
Bagamoyo coast 2 2 14
Total 68 44 12 11 6 2 143 100.0

*Mwanawa Mwana and Uso wa Membe;

2Nungwi and Mnembals.;

SMenai Bay (Kwalels., Pungume Is. and Reef Kobela)
“Pongwe, Uroa and Michamvi;

5Changuu Is. and Bawi Is
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Table 3. Thedistribution of bycatches of dolphins by month for the period January 2000 to August 2003

Month Tursiops Senella Grampus Sousa Senella Tursiops Total
aduncus longirostris griseus chinensis attenuata truncatus
Jan. 6 8 0 2 0 0 16
Feb. 5 4 4 0 0 0 13
Mar. 12 16 4 1 1 0 34
Apr. 9 3 2 0 0 0 14
May 3 1 0 3 1 1 9
Jun 1 0 0 0 0 0 1
Jul 5 5 0 0 3 0 13
Aug 10 3 2 4 0 0 19
Sep 7 2 0 1 0 0 10
Oct 5 1 0 0 0 0 6
Nov 4 0 0 0 1 0 5
Dec 1 1 0 0 0 1 3
Total 68 44 12 1 6 2 143

and the target fish species the same in the various
regions round Unguja Island. Half of the samples
were collected during the first four months of the
12 month of the study. Itisnot clear what thereason
behind is, but it could be due to the fact that the
months of February-April are the intermonsoon
periodsand usually arethe calmest and hence more
drift gillnet operations are conducted during this
period. The drifting gillnet operation is generally
restricted to waters to the north and south west of
Unguja Island, with water depths exceeding 100
m and water conditions are more oceanic. Fishing
takes place over about three weeks during the dark
moon phase.

Until recently, most scientists recognized a
single species of bottlenose dolphin, the common
bottlenose dolphin (T. truncatus), with a number
of regional forms (Mead and Potter, 1990; Ross
and Cockcroft, 1990). Previous reports of
bottlenose dolphinsround Zanzibar all referred to
T. truncatus without any justification. We suspect
that many of these reports may have been T.
aduncus. Currently, the Scientific Committee of
the International Whaling Commission recognizes
two species within the genus Tursiops; T. aduncus
(the Indo-Pacific bottlenose dolphin) and T.
truncatus (the common bottlenose dol phin) (IWC,
2000). T. aduncus tends to be smaller than T.
truncatus; has aproportionately longer rostrum and
develops ventral spotting at about the time of
sexual maturity (Ross and Cockcroft, 1990; Wells
and Scott, 2002).

The separation of the two Tursiops speciesin
our study was based on differences in
morphological features and size in relation to
reproductive maturity. Investigation of the sexual
maturity of the T. aduncus caught during the
present study showed that all specimens with a
body length of 200 cm or greater were sexually
mature (males based on microscopic examination
of histological slides of the testes and females
based on the presence of corpora albicantiain the
ovaries (Amir, 2004). Further, all sexually mature
T. aduncus had developed ventral spotting of
various degrees. The two animals that were
identified as T. truncatus were both immature with
body lengths of 244 and 280 cm for the female
and male, respectively. These measurementswere
greater than the maximum lengths recorded for any
of the collected T. aduncus (females 232 cm and
males 238 cm).

T. aduncus was the most common species
identified, accounting for 48% of thetotal bycatch
collected during the survey. The high percentage
of T. aduncus caught in gillnets in the coastal
waters indicates that they may be the most
abundant inshore dol phin species around Zanzibar.
This is also supported by the high percentage of
this species in a previous survey of the incidental
catch of dolphinsinthegillnet fisheriesin Zanzibar
(Amir et al., 2002). However, alternative
explanationsto the high percentage of T. aduncus
in the bycatch could also be that this species may
be more vulnerable to entanglement in nets or that
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the species’ distribution hasagreater overlap with
the distribution of the gillnet fishing effort
compared to other dolphin species in the area.
Although the data in this paper indicate that T.
aduncusisdistributed in al inshore waters around
Unguja Island. Further, T. aduncus share coastal
habitats with S. chinensis off the south coast of
Unguja Island (Todesco, 1997; Stensland et al.,
1998), and with S. longirostris off the north coast
by Nungwi and Matemwe (Ortland, 1997).
Preliminary results from genetic analyses using
mitochondrial DNA, from specimens of bycatch
and animals sampled in the field, indicate a
restricted geneflow and limited female dispersion
between northern and southern Unguja Island
(Sérnblad, 2005). In her study Sarnblad, (2005)
used thirty-four individuals from northern and
southern Unguja (separated by a coastline of
approx. 80 km) and sequenced tissue samples for
a385 base pair fragment of the mitochondrial DNA
control region. The results revealed 14
polymorphic sites defining 10 distinct haplotypes
with an average sequence divergence of 0.56 %. A
significant population differentiation was found
between animals from the northern and the
southern part of Unguja (¢ST = 0.32, p< 0.05).
Theseresultsare also supported by datafrom mark-
recapture studies of photographically identified
dolphinswhich show that about 161 (95% C.1. 144-
177), repeatedly identified (within and between
years), T. aduncus are present off the south coast
of Ungujayear round (Stensland, 2004).

The second most common species examined
was Stenellalongirostris, which accounted for 31%
of the bycatch specimens supplied during the
survey. The bycatch data indicate that the species
isdistributedin all coastal watersof Ungujalsland
except off the west coast where no specimenswere
retrieved from thefisheriesin the Zanzibar channel.
This area is relatively shallow (maximum depth
<50m) and may not meet the habitat requirements
for the species. Stenella longirostris has also been
observed in mixed speciesgroupswith S, attenuata
along the north coast of Unguja off Nungwi (O.
Amir and P. Berggren, pers. obs.). In other areas
of western tropical Indian Ocean S. longirostrisis
far more widespread and abundant than S.
attenuata, although mixed species groups of the

two species have aso been recorded by Ballance
and Pitman (1998).

Therecords of Grampusgriseusin the bycatch
confirm previous observations of the species off
the east coast of Unguja (Berggren et al., 2001).
However, G. griseus is probably more widely
distributed off the east coast of Unguja than
indicated in the bycatch records. For example,
fishermen from the villages of Nungwi, Matemwe
and Kizimkazi have reported that the species is
occasionally observed off the north, east, and south
coasts of Unguja lsland.

Sousa chinensis was only recorded in the
bycatch off the southwest, west and northwest
coasts of Unguja, and in the Zanzibar channel, in
water depths less than 50m. The species has been
regularly sighted off the south coast of Ungujaand
frequently in mixed speciesgroupswith T. aduncus
(Stensland, 2004). Re-sighting of identified
individuals within and between years indicates a
small resident population in this area. The latest
available abundance estimate is from 2001, based
on the mark-recapture analyses, which gave an
estimated abundance of 71 dolphins (95% CI 48-
94) (Stensland, 2004). Bortolotto et al., (2001)
have also recorded sightings of groups of Sousa,
which they identified as S. plumbea, in the waters
off the west coast of Unguja. It is likely that the
animals encountered by Bortolotto et al., (2001)
belong to the same species of Sousa as recorded
off the southwest coast of Ungujareported in this
study and by Stensland, (2004). Humpback
dolphinsaredistributed throughout the African and
Indo-Pacific region (Jefferson and Karczmarski,
2001) and the taxonomy of the genusisstill under
review. The Scientific Committee of the
International Whaling Commission (IWC)
produces regular updates of the taxonomy of the
cetacean species around the world. According to
the latest list of species recognized by the IWC
there are two species within the genus Sousa, the
Atlantic humpback dolphin (Sousa teuszii) and the
Indo-Pacific humpback dolphin (Sousa chinensis)
(http://www.iwcoffice.org/conservation/
cetacea.htm#odontoceti). However, others have
argued that the animals found in the Indian Ocean
and the Pacific should be split into two species -
the Indian humpback dol phin (Sousa plumbea) and
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the Pacific humpback dolphin (Sousa chinensis)
(Rice, 1998). Ongoing efforts using both genetic
and other methods and a broad geographic cover
will hopefully soon resolve this issue (Reeves et
al., 2004). In this paper we have referred to the
Indo-Pacific humpback dolphin as S. chinensis.
Theresults of thisstudy demonstrate arelative
high diversity of dolphin species present in the
coastal waters round Unguja Island. This
information is important to the region since it
demonstrates the potential for tourism based on
dolphin watching. The results are also cause for
concern regarding the possible impact of the high
mortality due to the gillnet fishery on local
populations and warrant further investigation.

CONCLUSIONS

Dolphins were caught in gillnets at sites all round
Ungujalsland, in the Zanzibar Channel and along
the coast of northern Tanzania. Indo-Pacific
bottlenose dolphins and Indo-Pacific humpback
dolphins were caught primarily in the inshore
waters of all areas. Spinner and Risso’s dolphins
were found and caught in areas of deeper waters
(depth >100m). Two species not previously
recorded in the area were also present in the
bycatch, the Pan-tropical spotted dolphin and
Common bottlenose dolphin.

The high number of dolphin specimens
collected from bycatch in this study is a serious
cause for concern. There is a need for further
research to estimate the magnitude of the bycatch.
Although this information is needed for proper
assessment of the biological impact on local
dolphin populations, this should not delay
conservation and management effortsto reduce the
number of dolphinsdrowned in the Zanzibar gillnet
fisheries. Any programme to reduce the use of
gillnets will contribute to reducing dolphin
mortality in Zanzibar.

Acknowledgements—This project was funded by
grantsfrom Sida/ SAREC Regional Marine Science
Programme and the Marine Science for
Management (MASMA) programme. Research
permits for the work conducted were granted by
the Department of Fisheriesand Marine Resources

of the Ministry of Agriculture, Natural Resources,
Environment and Cooperative of Zanzibar. We
thank the above mentioned organizations and
Zanzibar fishermen and beach recorders for their
inval uable assistance. I nstitute of Marine Sciences,
Zanzibar provided valuable logistical support
throughout the project.

REFERENCES

Amir, O. A. (2004). Feeding and reproductive biology
of the Indo-pacific bottlenose dolphin (Tursiops
aduncus) caught in the gillnet fishery in Zanzibar.
M.Sc thesis. Department of Zoology and Marine
Biology, University of Dar es Salaam. 104 pp.

Amir, O.A., Berggren, P. and Jiddawi, N.S. (2002).
Theincidental catch of dolphinsin gillnet fisheries
in Zanzibar, Tanzania. Western Indian Ocean J.
Mar. Sci. 1 (2): 155-162.

Amir, O. A., and Jiddawi, N. S. (2001). Dolphin
tourism and community participation in Kizimkazi
village, Zanzibar. In: M. D. Richmond and J.
Francis (eds). Marine science and development in
Tanzania and eastern Africa. Proceedings of the
20" anniversary conference on advancesin marine
sciences in Tanzania. 28 June -1 July 1999,
Zanzibar, Tanzania. IMS/WIOMSA. Pp. 551-560.

Anonymous, 1998. Menai Bay Conservation Area.
Presentation at the workshop on experience in
local and community integrated coastal zone
management (ICZM) project-lessons to date, 4-6
March 1998, Zanzibar, Tanzania.

Ballance, L. T. and Pitman, R. L. 1998. Cetaceans of
the Western Tropical Indian Ocean: distribution,
relative abundance and comparison with cetaceans
communities of two other tropical ecosystems.
Mar. Mammal Sci. 14 (3): 429-459.

Berggren, P, Amir, O. A., Stensland, E. and Jiddawi,
N. S. (2001). Marine Mammals in Zanzibar: A
Resource in Need of Conservation and
Management. Paper Presented at the Wiomsa
Second Scientific Symposium, 22M - 25 October
2001, Karimjee Hall, Dar es Salaam, Tanzania.

Borobia, M. 1997. Small cetaceans of eastern, western
and central African regions: A summary report.
Paper presented at the Scientific Committee
meeting of the International Whaling Commission
(IWC) 30 September-11 October in Bournemouith,
United Kingdom, Document IWC/SC/49/SM48.

Bortolotto, A., Tocchetti, M. and Jiddawi, N. (2001).
On the presence of the humpback dolphin (Sousa
plumbea) in Zanzibar. Paper presented at the 15"
ECSAnnua Conference, 6-10 May 2001.



THE OCCURRENCE AND DISTRIBUTION OF DOLPHINS IN ZANZIBAR 93

Depres, K. (1998). An examination of the dolphin-
tourism practices and impacts in Kizimkazi,
Zanzibar. SIT, Mar. Res. Rep. IMS, Zanzibar,
University of Dar es Salaam. (unpublished report
available from Institute of Marine Sciences,
Zanzibar).

Dudon, G. and Keycroft, E. (1999). Assessment of
dolphintourism at Kizimkazi. SIT, Mar. Res. Rep.
IMS, Zanzibar, University of Dar es Salaam.
(unpublished report available from Institute of
Marine Sciences, Zanzibar).

Englund, A. (2001). The impact of tourism on Indo-
Pacific bottlenose dol phins (Tursiops aduncus) in
Menai Bay, Zanzibar. Honoursthesis, Department
of Zoology, Stockholm University. 19 pp.

Folkens, P. A. (2001). Whales and dolphins. A
reference guide to whales and dolphins of the
world. A Korck Publishing.

IWC (1980). Chairman’s Report of the Thirty-First
Annual Mesting. Rep. Int. Whal. Commn 30: 25-
41,

IWC (2000). Report of the scientific committee. Rep.
Int. Whal. Commn.

Jefferson, T. A. and Karczmarski, L. 2001. Sousa
chinensis. Mammalian Species. 655: 1-9.

Jefferson, T. A., Leatherwood, S. and Webber, M. A.
(1993). Marine mammals of the world. FAO
speciesidentification guide. Rome, FAO. 320 pp.

Koch, P. C. (1998). The effects of tourism on dolphins
in Kizimkazi, Zanzibar. SIT, Mar. Res. Rep.
Institute of Marine Science Zanzibar, University
of Dar es Salaam. (Unpublished report available
from Institute of Marine Sciences, Zanzibar).

Linden, O. and Lundin, C. G. (Eds) (1995).
Proceedings of the national workshop on
integrated coastal zone management in Tanzania.
World Bank and Sida, Stockholm.

Logiuduce, L. (2000). Benefits: Tourismin Mkunguni.
SIT, Mar. Res. Rep. Institute of Marine Science
Zanzibar, University of Dar es Salaam.
(Unpublished report available from Institute of
Marine Sciences, Zanzibar).

Mead, J. G. and Potter, C. W. (1990). Natural history
of bottlenose dolphins along the central Atlantic
coast of the United States. In: Leatherwood, S.
and Reeves, R. R. (Eds). The bottlenose dolphin.
Academic Press, San Diego. pp. 165-195.

Ortland, N. (1997). Species composition, behaviour
and movement patterns of dolphins in Nungwi,
Zanzibar. SIT, Mar. Res. Rep. Institute of Marine
Sciences, Zanzibar, University of Dar es Salaam.
(unpublished report available from Institute of
Marine Sciences, Zanzibar).

Reeves, R. R,, Perrin, W. F.,, Taylor, B. L., Baker, C.
S. and Mesnick, S. L. (Eds) (2004). Report of the
Workshop on Shortcomings of Cetacean
Taxonomy in Relation to Needs of Conservation
and Management April 30- May 2, 2004 LaJolla,
Cadlifornia. 94 pp.

Rice, D. W. (1998). Marine mammals of the world.
Society of Marine Mammalogy Special
Publication 4: 1-231.

Ross, G. J. B. and Cockcroft, V. G. (1990). Comments
on Australian bottlenose dolphins and the
taxonomic status of Tursiopsaduncus (Ehrenberg,
1832). In: Leatherwood, S. and Reeves, R. R.
(Eds). The bottlenose dolphin. Academic Press,
San Diego. pp. 101-128.

Séarnblad, A. (2001). Ecological investigation of
bottlenose dolphins (Tursiops aduncus) in Menai
Bay, Zanzibar. Honours thesis, Department of
Zoology, Stockholm University. 12 pp.

Sérnblad, A. (2005). Population structure and ecology
of Indo-Pacific bottlenose dolphins Licentiate
thesis in ecology. Department of Zoology,
Stockholm University. 75 pp.

Stensland, E. (2002). Mixed species groups in
mammalswith special referenceto bottlenose and
humpback dolphinsin Zanzibar. Licentiate thesis
in ecology. Department of Zoology, Stockholm
University. 21 pp.

Stensland, E. (2004). Behavioura ecology of Indo-
Pacific bottlenose and humpback dolphins. Ph.D
thesis. Department of Zoology, Stockholm
University. ISBN 91-7265-837-X

Stendand, E., Berggren, P, Johnstone, R. and Jiddawi,
N. S. (1998). Marine mammals in Tanzania:
Urgent needs for status management. Ambio vol.
xxvii. No. 8: 771- 774.

Todesco, A. (1997). Dolphins of Kizimkazi.
Unpublished manuscript report for the Oceania
International.

Wells, R. S. and Scott, M. D. (2002). Bottlenose
dolphins. In: Perrin, W.F., Wirsig. B. and
Thewissen, J. G. M. (Eds.). Encyclopedia of
marine mammals Academic Press, San Diego,
122-132.



