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– ANNOTATED BIBLIOGRAPHY FOR CHWAKA BAY –

Sieglind Wallner and I. Sware Semesi 

The following section presents an extensive list of scientific references identified 
with focus on and/or relevance for Chwaka Bay, unguja, Zanzibar, Tanzania. The 
annotated bibliography includes references and publications found until June 
2012. The compilation includes works from scientific journals, degree theses, 
undergraduate and workshop reports, conference proceedings, as well as technical 
reports from NGOs and government authorities and institutions. 

The databases, electronic archives and other search tools that were used for the 
searches were (in alphabetical order): Academic Search Premier, ASFA (Aquatic 
Sciences and Fisheries Abstracts), EBSCO (Elton B Stephens Company), Elsevier, 
GeoRef, Google scholar, JSTOR (Journal Storage), PLoS (Public Library of Science), 
ScienceDirect, Scirus, Springer link, Web of Science and Wiley Interscience. To find 
theses and undergraduate reports from Swedish universities and colleges of higher 
education, the following tools were used: DiVa, Libris, Net Library and uppsök; 
as well as internationally: Proquest, NDLTD (Networked Digital Library of Theses 
and Dissertations) and WorldCat. Also different departments and universities were 
consulted, searching for hard copies in their local libraries and archives; e.g. The 
Departments of Systems Ecology, Zoology and Botany at Stockholm university; 
uppsala university; and the university of Dar es Salaam. Studies dealing with 
Chwaka Bay were identified searching for the terms “Chwaka Bay” or “Chwaka”. 
All the documents were retrieved and the terms were searched for again directly 
within each document.  The studies included were the following i) those in which 
Chwaka Bay or any of its villages were used as a case study ii) those where Chwaka 
Bay or any of its villages were a study site, ii) those in which Chwaka Bay or any of 
its villages were part of a major study, and iv) a few references not dealing directly 
with Chwaka, but considered as relevant by the researchers contributing to the 
book were included too. The bibliography presents short summaries describing 
the major aspects of the publications as well as information about how they relate 
to Chwaka Bay. 

Additionally, a list of references in which Chwaka Bay is mentioned, but not 
directly focused on, is provided at the end of the central works. This latter list is 
included without descriptive summaries. 

SW: Department of Systems Ecology, Stockholm University, SE-10691, Stockholm, Sweden, e-mail: sieglind@ 
ecology.su.se ISS: Department of Aquatic Sciences and Fisheries, University of Dar es Salaam, P.O. Box 35064
Dar es Salaam, Tanzania, e-mail: sware@udsm.ac.tz, and swareis@yahoo.com
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Andersson, M. (2005). The distribu-
tion of cultivated seaweed outside 
farms and its influence on the 
growth of seagrass in Chwaka Bay, 
Zanzibar. M.Sc. thesis, Department 
of Systems Ecology, Stockholm 
university. Stockholm, Sweden.

This study investigated the distribution of free-living 
cultivated seaweed, compared the growth rates of the 
latter and farmed seaweed, and assessed the effects of 
seaweed cultivations on seagrass growth rates in as-
sociated seagrass habitats. All sites were investigated in 
seagrass meadows and farms in the Bay.

Andersson, S. (2008). Effects of nutri-
ents and herbivory on the cultivated 
macroalga Euchema denticulatum in 
Chwaka Bay, Zanzibar. M.Sc. thesis, 
Department of Systems Ecology, 
Stockholm university. Stockholm, 
Sweden. 

For this thesis, manipulative experiments on macroalgae 
were conducted to assess the impact of elevated nutrient 
levels and reduced grazing intensity. Some suggestions 
for better seaweed farming are made. Experiments were 
done within Chwaka Bay. 

Archabald, K.L. (2000). Can revenue 
sharing save wildlife?: A case study 
of Jozani Chwaka Bay conservation 
area Zanzibar, Tanzania. M.Sc. 
thesis. Department of Geography, 
university of Wisconsin. Madison, 
Wisconsin, uSA.

In this thesis, the effectiveness of a community based eco-
tourism project in Pete/Jozani was assessed by analyzing 
communities’ attitudes towards forest conservation and 
the local population of red colubus monkeys, as well as 
their perceptions of economic benefits. Chwaka village 
was not directly included, but the bigger Jozani-Chwaka 
Bay conservation area is concerned.

Arthurton, R.S.; Brampton, A.H.; 
Kaaya, C.Z.; Mohamed, S.K. (1999). 
Late quaternary coastal stratigraphy 
on a platform-fringed tropical 
coast: a case study from Zanzibar, 
Tanzania. Journal of Coastal Research: 
15 (3): 635-644.

This paper discusses Zanzibar’s coast and shoreline 
changes from a geology perspective, reviewing literature 
on coastal geology and geomorphology as well as the 
effects of climate change on the latter. It highlights the 
important roles of fringing platforms typical for the 
area for the marine environment and local people and 
problems arising from beach erosion. Chwaka Bay is 
considered as a large tidal inlet and its development from 
the Holocene is briefly mentioned.  

Basha, A.u.; Amour, B.O.; Ely, A.; 
Fakih, S. A.; Wild, R. (1997).  A case 
study in the woodcutting industry 
of two communities around Jozani 
conservation area, Zanzibar. 
Forestry, forest users and research: 
new ways of learning. ETFRN 
Publication Series.

This report describes the implementation of the at the 
time novel national forestry policy aims, taking the 
gravity of threats to the forests of the Jozani-Chwaka Bay 
conservation area into consideration and including local 
communities.  

Bauer, K. (2007).  Diazotrophy and 
diversity of benthic cyanobacteria 
in tropical coastal zones. Doctoral 
Dissertation. Department of Botany, 
Stockholm university. Stockholm, 
Sweden.  

This thesis is based on investigations of the diversity of 
cyanobacteria in three different tropical marine habitats 
of the Pacific and Indian Ocean, as well as measurements 
of nitrogenase activities to demonstrate nitrogen fixation 
behavior. Chwaka Bay was one of the 3 sites in the thesis 
where cyanobacterial diversity was analyzed. Particularly 
Mangrove muddy sediments were considered. 

Reference Description
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Beer, S.; Mtolera, M.; Lyimo, T.; 
Bjork, M. (2006). The photosynthetic 
performance of the tropical seagrass 
Halophila ovalis in the upper inter-
tidal. Aquatic Botany: 84: 367-371.

This study describes the photosynthetic functioning of 
the seagrass Halophila ovalis, and explores the inability 
of this species to grow together with two other common 
seagrass species in shared pools of the intertidal, as well 
as its response to diurnal air exposure. Research took 
place just outside Chwaka village. 

Bergstén, M.K. (2004). The impor-
tance of seagrass in fishing grounds 
according to fishermen in Chwaka 
Bay. M.Sc. thesis, Department 
of Systems Ecology, Stockholm 
university. Stockholm, Sweden. 

In this thesis, the value of seagrasses to local fishermen 
was analyzed by investigating seagrass structure and 
abundance in local fishing grounds of the whole Chwaka 
Bay, the conduction of market data analyses, as well as 
interviews.

Berkström, C. (2007). Distribution 
patterns and habitat preferences of 
a seagrass associated herbivorous 
parrotfish (Leptoscarus vaigiensis). 
M.Sc. thesis, Department of Systems 
Ecology, Stockholm university. 
Stockholm, Sweden. 

This thesis investigated the spatial distribution, habitat 
utilization and foraging strategy of Leptoscarus vaigien-
sis, by analyzing samples taken from different habitats in 
Chwaka bay, with respect to the habitat settings.

Berkström, C. (2010). Ecological 
connectivity in the tropical sea-
scape. Licentiate thesis, Department 
of Systems Ecology, Stockholm 
university. Stockholm, Sweden. 

This thesis focuses on the ecological connectivity be-
tween different habitats of the tropical seascape, using 
the example of functional fish groups linking seagrass 
beds, mangrove forests and coral reefs.  Some studies of 
this thesis are done in Chwaka Bay.

Berkström, C.; Gullström, M.; 
Lindborg, R.; Mwandya A.W.; Yahya, 
S.A.S.; Kautsky, N.; Nyström, M. 
(2012). Exploring “knowns” and 
“unknowns” in tropical seascape 
connectivity: a review with insights 
from Eastern African coral reefs. 
Estuarine, Coastal and Shelf Science: 
107:1-21.

This study reviews literature on connectivity and food 
web interactions within the tropical seascape. It is shown 
that there are big knowledge gaps and fish as mobile 
links and their role in nutrient transfer as well as trophic 
interactions have hardly been studied. To approach 
these shortcomings for better future management, an 
assessment of the seascape around Zanzibar is included, 
focusing on fish migration and inter-linkages within and 
between habitats. Chwaka Bay fish data from mangrove 
and seagrass areas was part of the study. 

Buapet, P. (2007). Photosynthetic 
responses of Ulva reticulata Forsskål 
to decreased inorganic carbon avail-
ability and elevated temperature. 
M.Sc. thesis, Department of Botany, 
Stockholm university. Stockholm, 
Sweden. 

This thesis assessed the photosynthesis efficiency and 
other physiological responses of the seaweed to Ulva 
reticulata to increased pH values and water temperature. 
All Ulva samples were collected from Chwaka Bay. 

Bunce, L; Townsley, P.; Pomeroy, R.; 
Pollnac, R. (2000). Socioeconomic 
manual for coral reef management. 
Townsville: Australian Institute of 
Marine Sciences.

This is a publication guiding the reader through so-
cioeconomic methods for tropical ecosystems research; 
particularly examples from coral reefs are used. The area 
of Chwaka Bay-Paje with seaweed farming is presented 
as a case study in one of the several boxes included in 
the book. 
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Buriyo, A.S.; Kivaisi, A.K. (2003). 
Standing stock, agar yield and 
properties of Gracilaria salicornia 
harvested along the Tanzanian 
coast. Western Indian Ocean Journal 
of Marine Science: 2 (2): 171-178.

To allow profitable agar production, this paper attempts 
to identify to the most suitable agar harvesting period 
by investigating seasonal biomass variations and yields 
from three locations in Tanzania, as well as agar attrib-
utes. The locations were Oyster Bay, in Dar es Salaam 
and Chwaka Bay in Zanzibar. 

Bwathondi, P.O.J. (1982). Preliminary 
investigations on rabbitfish, Siganus 
canalicullatus, cultivation in 
Tanzania. Aquaculture: 27: 205-210.

This paper describes the experiments on the suitability 
of the rabbitfish Siganus canalicullatus for fish cultivation 
Tanzania. Further, examples for yield oriented cultiva-
tion strategies, e.g. diet recommendations, are given. The 
investigated sites were Nungwi, Kizimikazi, Mkokotoni 
and Chwaka. 

CARE Tanzania & DCCFF (Dept. 
of Commercial Crops, Fruits and 
Forestry) [Nahonyo, C.L., Mwasumbi, 
L.B., Eliapenda, C., Msuya, C., 
Mwansasu, Suya, T.M., Mponda, 
B.O., Kihaule, P.] (2002). Jozani - 
Chwaka Bay proposed National 
Park biodiversity inventory report. 
Department of Zoology and Marine 
Biology, university of Dar es Salaam. 
Dar es Salaam, Tanzania.

This report presents the results of a biodiversity inven-
tory of the Jozani – Chwaka Bay proposed National Park 
area, listed as a part of the global biodiversity hotspots. 
Included are a vegetation map of the area, species lists 
and abundances of plants and animals, as well as an as-
sessment of the conservation status at the time. 

Carlén, A. (1999). The effects of the 
gastropod Terebralia palustris on in-
faunal communities in a mangrove 
forest in East Africa. M.Sc.  thesis, 
Department of Zoology, Stockholm 
university. Stockholm, Sweden. 

This thesis investigated the implications of the occur-
rence of Terebralia palustris for associated infaunal com-
munities in muddy mangrove habitats of Chwaka Bay.

Carlén, A.; Ólafsson, E. (2002).  The 
effects of the gastropod Terebralia 
palustris on infaunal communi-
ties in a tropical tidal mud-flat in 
East Africa. Wetlands Ecology and 
Management: 10: 303–311.

In this study, the impacts of the gastropod Terebralia 
palustris, which often occurs in high abundances of 
muddy substrates, on assemblages of benthic organisms 
were investigated comparing the meiofauna of experi-
mental plots with and without gastropods.  The study 
area was on the low intertidal mudflat in the Chwaka 
mangrove forest. 

Cederlöf, u.; Rydberg, L.; Mgendi, 
M.; Mwaipopo, O. (1995). Tidal 
exchange in a warm tropical lagoon: 
Chwaka Bay, Zanzibar. Ambio: 24: 
7/8: 458-464.

The experiments to this paper comprised investigations 
of sea level-, temperature- and velocity measurements 
to describe the water exchange and heat flux of Chwaka 
Bay. 

Collén, J.; Mtolera, M.; Abrahamsson, 
K.; Semesi, A.; Pedersén, M. (1995). 
Farming and physiology of red algae 
Eucheuma: growing commercial 
importance in East Africa.  Ambio: 
24 (7/8): 497-501.

This article reports results from experiments on the 
red algae Euchema (focusing on mainly one species) to 
study and suggest favorable growing conditions, as well 
as and to determine difficulties of Euchema cultivations. 
Experiments were performed in farms off uroa village in 
Chwaka Bay. Also the paper points out that the idea to 
plant Euchema over seagrasses is not advised since there 
is interference with CO2 uptake that can lead to poor 
growth. 
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Commission for Natural Resources & 
CARE Tanzania (2000). A medium 
sized project brief submitted to 
the Global Environmental Facility. 
Jozani-Chwaka Bay National Park 
Development Project, Zanzibar, 
Tanzania. 

This project briefly summarizes the Jozani – Chwaka 
Bay National Park Development Project, emphasizing 
the protection of biodiversity and a sustainable use of 
natural resources, as well as the livelihood security of 
associated local communities. 

Commission for Natural Resources, 
Zanzibar/CARE International in 
Tanzania [Masoud, T.S.; Wild, 
R.G.] (2000). Sustainable Use and 
Conservation Management of 
Mangroves in Zanzibar, Tanzania. 
International Workshop Asia- 
Pacific Cooperation, Research for 
Conservation of Mangoves. 26-30 
Machrch, 2000, Okinawa, Japan.

This report illustrates the, at the time state of Zanzibar’s 
mangrove forests and eventual hazards. Earlier manage-
ment and conservation attempts of different types are 
described, and proposals for future initiatives are made. 
Chwaka Bay mangroves, problems and management 
initiatives are discussed in the document. 

Commission of Natural Resources, 
Sub-commission for Forestry, 
Zanzibar [Masoud, T.S.; Wild, R.G.] 
(1995). Jozani-Chwaka Bay conser-
vation area. Annual progress report 
1995. Forestry Technical Paper No. 
34, pp38.

This progress report comprises the first eight months of 
the Jozani – Chwaka Bay Conservation Project, which 
started in 1995. The long term aim of the project is the 
conservation of Zanzibar’s biodiversity, focusing on 
ground water forests and associated fauna, as well as the 
well-being of local communities.

Dahlgren, A. (2006). Consumption 
of seagrass by herbivore parrot-
fish in major fishing grounds of 
Chwaka Bay, Zanzibar. M.Sc. thesis, 
Department of Marine Ecology, 
Gothenburg university. Gothenburg, 
Sweden.

In this thesis, the amount of by herbivore parrotfish 
grazed seagrass in relation to daily seagrass growth 
was assessed for different seagrass species and settings 
respectively. Further, fish sizes and seagrass preferences 
are described. Monospecific and mixed seagrass mead-
ows within Chwaka Bay were investigated. 

DCCFF (Department of Commercial 
Crops, Fruits and Forestry) & 
CARE Zanzibar [Makame, M.K.; 
Hamdan, S.I.; Jumah, S.M.] 
(2003). Management plan for the 
Chwaka Bay mangrove ecosystem.  
2003-2007. Jozani-Chwaka Bay 
Conservation Project, Forestry 
Technical Paper Number 135.

This report summarizes the contents of the Jozani - 
Chwaka Bay Mangrove Management Plan (JCBMMP) 
for sustainable mangrove forest management. The 
purposes of the management plan are presented, infor-
mation on the state of the mangrove ecosystems at the 
time is given and management prescriptions are made. 

DCFF (Department of Commercial 
Crops, Fruits and Forestry) & CARE 
Zanzibar [Asseid, B.S. ed.] (2002). 
Madeweya, K. H. Basha, A.U. Said, 
T.A. Socio-economics related to 
mangrove extraction in Chwaka 
Bay. Asseid, B.S. The Revolutionary 
Government of Zanzibar. Jozani-
Chwaka Bay Conservation Project. 
Technical paper number 133.

This report constitutes one part of the attempts for the 
initiation of a comprehensive and participatory man-
agement plan for the sustainable use of Chwaka Bay’s 
mangrove resources. Historical data on usages, manage-
ment, coastal communities and conflicts associated with 
mangrove extraction is given. Further, a theoretical 
management model is presented. 
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de la Torre-Castro, M. (2004). The 
importance of seagrasses for coastal 
communities in the Western Indian 
Ocean. Licentiate thesis, Department 
of Systems Ecology, Stockholm 
university. Stockholm, Sweden. 

This thesis comprises an analysis of the importance of 
seagrasses for people in the WIO. It deals with Zanzibar, 
Tanzania in particular and the WIO in general. See also 
Doctoral Dissertation below. Chwaka Bay is a key case 
in the thesis. 

de la Torre-Castro, M. (2006). Beyond 
regulations in fisheries manage-
ment: The dilemmas of the beach re-
corders “Bwana Dikos” in Zanzibar, 
Tanzania. Ecology and Society: 11 (2): 
35.

This research investigates the role and problems of the 
monitoring agents “Bwana Dikos” for enhanced man-
agement and resilience in Zanzibar, Tanzania and draws 
from experiences from Chwaka. It is illustrated how 
organizational structures and regulations are insufficient 
for successful management of common pool resources.  
Difficulties of Zanzibar’s beach recorders and their link-
ages to management effectiveness are described, and the 
integration of factors like e.g. normative and cultural-
cognitive aspects into management is motivated. Four 
key dilemmas that the monitoring agents face are identi-
fied: loyalty, kinship, poverty and control.

de la Torre-Castro, M. (2006). 
Humans and seagrasses in East 
Africa - A social-ecological systems 
approach.  Doctoral Dissertation. 
Department of Systems Ecology, 
Stockholm university. Stockholm, 
Sweden. 

This doctoral thesis is a contribution addressing the 
relationship between humans and seagrasses using a 
social-ecological perspective. Much of the empirical 
analysis was focused on Chwaka Bay. Chwaka Bay is 
treated as a social-ecological system. The value and im-
portance of seagrasses in East Africa for both the marine 
environment and the coastal communities is highlighted 
using multi-disciplinary methods. The study provides a 
framework to analyze goods and services associated with 
seagrasses; the impacts of seaweed farms on seagrasses, 
macrofauna and fish communities. Further, an institu-
tional analysis of the dynamics taking place in Chwaka 
Bay is given.

de la Torre-Castro, M. (2008). A 
social-ecological systems approach 
to coastal marine resources in the 
tropics: Synthesis of institutional 
dynamics from the Chwaka Bay 
case in Zanzibar, Tanzania. The 
Collegium of Developmental Studies; 
Meeting global challenges in research 
cooperation. uppsala university, 
Sweden. utsikt mot utveckling 32.

Presenting the case of Chwaka Bay and its history of 
marine resource use conflicts, common management 
failures are discussed and suggestions for a more suc-
cessful management which addresses local problems 
more specifically are made. 

de la Torre-Castro, M.; Eklöf, J.S.; 
Rönnbäck, P.; Björk, M. (2008). 
Seagrass importance in food 
provisioning services: fish stomach 
content as a link between seagrass 
meadows and local fisheries. Western 
Indian Ocean Journal of Marine 
Science: 7 (1): 95-110.

This article underlines the importance of seagrasses 
and the connections between seagrass ecosystems, 
fish communities and the coastal population of the 
Western Indian Ocean region by investigating the value 
of seagrasses as food source for fish species which are 
commercially important for local fisheries.  The study 
assesses food provisioning services by analyzing fish 
stomach contents and fishery methods in Chwaka Bay. 
Samples have been collected in Chwaka Bay. 
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de la Torre-Castro, M.; Jiddawi, N.S.  
(2005). Seagrass related research 
and community participation: 
Fishermen, fisheries and seagrasses: 
Participatory workshop, Chwaka 
Bay, Zanzibar, Tanzania. Chwaka 
Bay Hotel, 6-11 September, 2004. 
WIOMSA book series, Zanzibar, 
Western Indian Ocean Marine Science 
Association. ISSN: 0856-7972.

This book summarizes the results of a participatory 
workshop in Chwaka Bay integrating local people in-
volved in the use of marine natural resources with scien-
tists, government officials and managers. The discussions 
were centered on natural resources; different ecosystems 
along the seascape, but particularly seagrasses, institu-
tions (historical and contemporary) and problems at 
the time.  The state of seagrass ecosystems as well as 
their use and ability to provide ecological services were 
discussed from scientists’ and local people’s perspectives, 
for a development towards sustainable marine resources 
and usage. The views and opinions of the local Chwaka 
people are provided in the book. 

de la Torre-Castro, M.; Lindström, 
L. (2010). Fishing institutions: 
Addressing regulative, normative 
and cultural-cognitive elements 
to enhance fisheries management. 
Marine Policy: 34: 77-84.

This study analyzes the institutional dynamics taking 
place in Chwaka Bay including regulations, norms and 
cultural elements. The results show that conflict and 
resource degradation is prevalent due to institutional 
clashes in which norms and culture override clear regula-
tions. A “broad institutional approach” is suggested to at-
tain a deep understanding of the complex situations and 
to tailor better management and governance solutions. 
Kinship for example was found to be crucial, structuring 
resource users’ behavior, but is seldom contemplated in 
management design.

de la Torre-Castro, M.; Rönnbäck, 
P. (2004). Links between humans 
and seagrasses—an example from 
tropical East Africa. Ocean & Coastal 
Management: 47: 361–387.

This study investigated the value of healthy seagrass eco-
systems to coastal communities using Chwaka Bay as a 
case study. using social-ecological and economic meth-
ods, the usages of seagrasses and their ecological goods 
and services are presented and assessed. Abundant basic 
and ethnographic data for Chwaka Bay is given in this 
study, as well as income levels for the different activities 
at that time. 

DFMR (2010). Draft General 
Management Plan for Mnemba 
Island Marine Conservation 
and Chwaka Bay (MIMCA). 
Together with Marine and Coastal 
Environmental Management Project 
(MACEMP). Zanzibar, Tanzania: 
Ministry of Agriculture, Livestock 
and Environment, Department of 
Fisheries and Marine Resources.

This is the most recent management draft plan in which 
marine protected areas are promoted and implemented 
as part of the MACEMP World Bank project and the 
policy document Blueprint 2050: Sustaining the marine 
environment in mainland Tanzania and Zanzibar 
(Ruitenbeek et al. 2005). Mnemba Island, the northern 
tip of Zanzibar and Chwaka Bay are included. In the 
zonation scheme Chwaka Bay falls in the general use 
category. The plan has clear conservation goals, mainly 
of the corals in Mnemba Island run in a tourist private 
regime. Statements regarding sustainable small-scale 
fisheries do not attain the same level of attention as con-
servation and recreational issues as shown in the mission 
statement of the document.
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Dorenbosch, M. (2006). Connectivity 
between fish assemblages of seagrass 
beds, mangroves and coral reefs. 
Evidence from the Caribbean and 
the western Indian Ocean. Doctoral 
Dissertation.   Faculty of Science, 
Radboud university. Nijmegen, 
Netherlands.

In this thesis, the connectivity of shallow marine habitats 
of the tropical seascape is determined and described by 
investigating fish abundance and community composi-
tion for the three different habitats respectively. The 
emphasis lies on the use of seagrass beds and mangrove 
forests as nursery grounds and their impact on adjacent 
coral reefs and their fish community. Chwaka Bay is 
an important site in this thesis. Particularly the coral-
seagrass gradient. 

Dorenbosch, M.; Grol, M.G.G.; 
Nagelkernen, I.; Van der Velde, G. 
(2005). Distribution of coral reef 
fishes along a coral-reef gradient: 
Edge effects and habitat segregation. 
Marine Ecology Progress Series: 299: 
277-288. 

In this study, it has been studied whether there is con-
nectivity between fish assemblages on coral reefs and on 
adjacent seagrass beds, using visual census monitoring 
of coral reef fishes in different distances from the reef.  
Three sites in the entrance of the Bay were investigated. 

Dorenbosch, M.; Grol, M.G.G.; 
Christianen, M.J.A.; Nagelkerken, 
I.; Van der Velde, G. (2005). Indo-
Pacific seagrass beds and mangroves 
contribute to fish density and diver-
sity on adjacent coral reefs. 
Marine Ecology Progress Series: 302: 
63-76.

A high number of reef fish species were investigated 
concerning their marine shallow water habitat use at 
juvenile and adult growth stage on the coast of Tanzania. 
It was examined whether or how the occurrence of the 
different habitats as well as the impact of longer distances 
between them influenced the fish community composi-
tion and abundance in adjacent habitats. Four habitat 
configurations within Chwaka Bay were considered in 
the investigation. 

Dorenbosch, M.; Grol, M.G.G.; 
Nagelkernen, I.; Van der Velde, G. 
(2006). Different surrounding land-
scapes may result in different fish as-
semblages in East African seagrass 
beds. Hydrobiologia: 63: 45–60.

This paper examines connections between habitats with-
in the tropical seascape, assessing if and how adjacent 
habitats influence coral reef fish assemblages in seagrass 
meadows on Zanzibar’s coast. Chwaka Bay seagrass sites, 
three in the mouth were considered. 

Dorenbosch, M.; Verweij, M.C.; 
Nagelkernen, I.; Jiddawi, N.; Van 
der Velde, G. (2004). Homing and 
daytime tidal movements of juvenile 
snappers (Lutjanidae) between 
shallow-water nursery habitats in 
Zanzibar, Western Indian Ocean. 
Environmental Biology of Fishes: 70: 
203–209.

In this study, juveniles of the two snapper species 
Lutjanus fulviflamma and Lutjanus ehrenbergii have 
been monitored to assess the daily migrating behavior 
following tidal variations, and the usage of two differing 
habitats with tidally induced water level variations. The 
research was done in the main channel west side of the 
Bay. 

Eklöf, J.S. (2003). Seaweed farms 
as artificial habitats in a seagrass-
dominated tropical bay. M.Sc.  the-
sis, Department of Systems Ecology, 
Stockholm university. Stockholm, 
Sweden. 

This study aimed to assess impacts of seaweed farming 
on associated habitats, by investigating and comparing 
characteristics of seagrasses as well as sediment and 
benthic macrofauna in different tropical marine habitats 
with and without seaweed farming. Chwaka Bay is an 
important site in this thesis. 
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Eklöf, J.S. (2008). Anthropogenic 
Disturbances and Shifts in Tropical 
Seagrass Ecosystems. Doctoral 
Dissertation. Department of Systems 
Ecology, Stockholm university. 
Stockholm, Sweden.   

This thesis discusses the impacts of coastal human 
activity of different types and levels on the seagrass 
ecosystems of the Western Indian Ocean region. The 
influences on the seagrasses as well as their responding 
behavior were studied and analyzed. Different areas of 
Chwaka Bay were investigated.

Eklöf, J.S.; de la Torre-Castro, M.; 
Adelsköld, L.; Jiddawi N.S.; Kautsky, 
N. (2005).  Differences in macro-
faunal and seagrass assemblages 
in seagrass beds with and without 
seaweed farms. Estuarine, Coastal 
and Shelf Science: 63: 385-396.

The results presented in this study show the effects of 
seaweed farming on seagrass beds, as well as a sand bank. 
Negative effects below the farms were found. The results 
show a decrease in macrofauna and seagrass cover as well 
as changes of sediment characteristics under the farms. 
As a strong impact study, it is of policy and management 
importance and provides help to consider where to put 
the seaweed farms to minimize negative impacts in sea-
grass dominated ecosystems. The selected sites included 
different seagrass meadows with and without farms in 
the Chwaka Bay area as well as the sand bank north of 
Marumbi village. 

Eklöf, J. S.; , de la Torre-Castro, M.; 
Nilsson, C.; Rönnbäck P. (2006). 
How do seaweed farms influence 
local fishery catches in a seagrass-
dominated setting in Chwaka 
Bay, Zanzibar?  Aquatic and Living 
Resources: 19: 137–147.

This study investigated the influence of the commercially 
algae Eucheuma denticulatum seaweed farms on the fish-
ing yields of Chwaka Bay’s artisanal fisheries, and com-
pares it to catches in seagrass habitats without seaweed 
farming.  The results show that farms change catch as-
semblage structures. In terms of biomass seaweed farms 
contain similar amounts of fish than seagrass meadows, 
but the fish diversity is very low and dominated by a few 
species when seaweed farms are placed. Different areas 
of Chwaka Bay were investigated. 

Eklöf, J.S.; Gullström, M.; Asplund, 
M.E.; Hammar, L.; Dahlgren, A.; 
Öhman, M.C. (2008). The impor-
tance of grazing intensity and fre-
quency for physiological responses 
of the tropical seagrass Thalassia 
hemprichii. Aquatic Botany: 89: 
337–340.

This paper assesses the influence of grazing on the 
seagrass Thalassia hemprichii. Seagrasses were clipped in 
order to imitate grazing of varying magnitudes, and the 
effects as well as the response capacities analyzed. The 
study was conducted in Chwaka Bay. 

Eklöf, J.S.; Henriksson, R.; Kautsky, 
N. (2006). Effects of tropical open-
water seaweed farming on seagrass 
ecosystem structure and function. 
Marine Ecology Progress Series: 325: 
73–84.

Additionally to the information gathered in earlier inves-
tigations, seaweed farming experiments were performed 
to study its impacts on two different seagrasses species 
growing underneath.  Assessments concerning effects 
on seagrass function, structure and setting have been 
made as well as investigations of the evoking factors. The 
experiments were run in Chwaka Bay. 

Eriksson, H.; de la Torre-Castro, 
M.; Eköf, J.S.; Jiddawi, N.S. (2010). 
Resource degradation of the sea 
cucumber fishery in Zanzibar, 
Tanzania: A need for management 
reform. Aquatic and Living Resources: 
23: 387-398.

This paper analyzes the sea cucumber fishery situation 
in Zanzibar. Chwaka and uroa villages are represented 
in this study. Interviews with actors active in the fishery 
chain and visual transects show that sea cucumbers are 
very rare in Chwaka Bay nowadays and valuable species 
almost gone. Management action is recommended.  
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ETFRN (European Tropical Forest 
Research Network) [Lawrence, A. ed] 
(2000). Forestry, Forest Users and 
Research: New Ways of Learning. 
Wageningen, The Netherlands: 
ETFRN Series No. 1.

This paper describes the outcomes of the workshop 
“Learning from Resource users - a Paradigm Shift in 
Tropical Forestry” in Vienna, initiated by the European 
Tropical Forestry Research Network, facilitating research 
on forests, trees and people. The current workshop 
focused on local knowledge in forestry, including both 
studies on local knowledge and ways of creating new 
knowledge. The study was conducted in Charawe and 
ukongoroni in the mangrove area of Chwaka Bay. 

Faunce, C.H.; Serafy, J.E. (2006). 
Mangroves and fish habitat: 50 
years of field studies. Marine Ecology 
Progress Series: 318: 1-18.

This paper reviews 50 years of studies on mangroves and 
as fish habitats, surveying methods and outlining fre-
quently investigated domains and study areas, as well as 
field lacking scientific attention. In the review the work 
of Lugendo performed in Chwaka Bay is considered. 

Flintan, F. (2001). Gender issues and 
the JCBCP, Zanzibar. A report for 
CARE Zanzibar. The International 
Famine Centre, university of Cork. 
Cork, Ireland.

This report summarizes the results of a gender training 
workshop and research in villages associated to the 
Jozani Forest on unguja Island, where an integrated con-
servation and development project, the Jozani-Chwaka 
Bay Conservation Project (JCBCP) was initiated for an 
advancement of local communities living conditions. 

Flintan, F. (2003).  ‘Endangering’ 
Eden Volume II. Women, gender 
and ICDPs in Africa: Lessons 
learnt and experiences shared. 
Wildlife and Development Series 
No. 17. International Institute for 
Environment and Development 
(IIED). London, united Kingdom.

This research program strives to identify gender inequi-
ties among local communities participating in ICDPs 
(Integrated Conservation and Development Projects), 
assessing the necessity of adjustments for a more equal 
development. Activities in Chwaka village were investi-
gated thorough semi-steructured interviews, etc.

Francis, J.; Bryceson, I. (2001). 
Tanzanian coastal and marine 
resources: Some examples illustrat-
ing questions of sustainable use. 
In: Lessons Learned: Case Studies in 
Sustainable Use, edited by Ahmed, J. 
et al., 74-100. IuCN.

This work outlines the problems of management in the 
coast of Tanzania, where a variety of marine resources, 
goods and services are used by local communities. A 
sustainable use of resources is emphasized, discussing 
important factors which have to be taken into considera-
tion for management attempts. Some issues for Chwaka 
Bay are mentioned, e.g. the existence of local ecological 
knowledge, problems of fisheries declines and mangrove 
protection. 

Francis, J.; Torell, E. (2004). Human 
dimensions of coastal management 
in the Western Indian Ocean region. 
Ocean & Coastal Management: 47: 
299-307.

This editorial describes the progress and key lessons 
from implementing the integrated coastal management 
(ICM) approach in the Western Indian Ocean region, re-
viewing papers published in the special issue, introduced 
during the Third WIOMSA Scientific Symposium. 
Advances in Marine Science in Eastern Africa: Multi/
Trans-disciplinary Research for Improved Management 
of Resources, held in Mozambique, October 2003. The 
importance of seagrass associated fish for the local 
populations as well as the existence of local ecological 
knowledge in Chwaka Bay are stressed. 
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Fratini, S.; Vannini, M. (2002). 
Genetic differentiation in the mud 
crab Scylla serrata (Decapoda: 
Portunidae) within the Indian 
Ocean. Journal of Experimental 
Marine Biology and Ecology: 272: 
103-116.

In this article, the intraspecific variation of the mito-
chondrial DNA cytochrome oxidase subunit I gene 
was examined in Scylla serrata, sampled from Kenyan 
and Tanzanian mangrove forests, to determine genetic 
differentiation in mud crab populations. The crabs were 
collected from three mangrove sites in Kenya and one in 
Zanzibar, i.e. mangroves of Chwaka Bay (20 crabs). 

Freiburghaus, M. (2009). Bottom-up 
effects on a top-down mechanism: 
manipulating nutrient and graz-
ing levels in a seagrass meadow in 
Chwaka Bay, Zanzibar. M.Sc. thesis, 
Department of Systems Ecology, 
Stockholm university. Stockholm, 
Sweden. 

In this M.Sc. thesis, the effects of enhanced nutrient 
levels and densities of the sea urchin Tripneustes gratilla 
on the seagrass Thalassodendron ciliatum were investi-
gated in order to assess reasons for seagrass overgrazing 
events. All experiments were conducted in Chwaka Bay. 

Fröcklin, S.; de la Torre-Castro, M.; 
Lindström, L.; Jiddawi, N.S.; Msuya, 
F.E. (2012). Seaweed mariculture as 
a development project in Zanzibar, 
East Africa: A price too high to pay? 
Aquaculture: 356-357: 30-39.

This study addresses health problems identified by 
female seaweed farmers in Zanzibar, which are com-
pared to a control group of women not engaged in 
seaweed farming. Among the villages investigated, the 
villages of Marumbi, uroa and Chwaka were considered 
in Chwaka Bay.  The most serious health problems found 
were: fatigue, musculoskeletal pain, hunger, respiratory 
problems, eye related problems, injuries from hazardous 
animals and sharp shells in the water and allergies. These 
problems differed significantly from the control group. 
In addition, economically seaweed farming was reported 
to provide an income below the extreme poverty line. 

GEF (Global Environment Facility) 
(2000). Jozani-Chwaka Bay National 
Park Development Project. A 
Medium Sized Project Brief Submitted 
to the Global Environmental Facility. 
Zanzibar: Comission of Natural 
Resources and CARE. 

This report describes the objectives, goals and ways 
to go about for the implementation of conservation 
measures. “Final goal: The Core Conservation Area (The 
Proposed National Park) within the Jozani-Chwaka 
Bay Conservation and Development Area (biodiversity 
conservation and community development) is effective, 
productive, harmonized and sustainable in the longer 
term.” Also as intermediate goals are the following men-
tioned a) protection of biodiversity b) protection of 
livelihoods. The GEF implementation agency is given as 
uNDP and major external donors are: Government of 
Austria, CARE Austria and Ford foundation.  

GEF (Global Environment Facility) 
& The World Bank (2005). Tanzania: 
Marine and Coastal Environment 
Management Project (MACEMP). 
GEF Project ID: 2101. Tanzania. 
Document of the World Bank.

This GEF report was addressed to the World Bank for 
final review and endorsement. It describes aims and 
strategies of the MACEMP project. Two mangrove 
areas in Chwaka Bay as well as Chwaka cultural value 
are particularly mentioned in the project. The Mnemba 
conservation area (including Chwaka Bay) is also men-
tioned. Focus groups interviews in the Chwaka area were 
performed during one day: September 22nd 2004.
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GEF (Global Environment Facility) 
[Jambiya, G.; Puri, J.; Risby, L.A.] 
(2004). The Nature and Role of Local 
Benefits in GEF Programme Areas. 
Case Study Tanzania - Zanzibar. 
Jozani-Chwaka Bay Conservation 
Project.

This report summarizes the results of a case study in 
order to understand types and scales of local livelihood 
benefits and the relationship between the latter and 
global environmental benefits accruing from the GEF’s 
support to the Jozani – Chwaka Bay conservation project. 

GEF (Global Environment Facility) 
[Pinto, F.] (2006). GEF Focal Areas, 
Priorities, Eligibility Criteria and 
Project Formulation. Presentation at 
uN/CSD-14 Side Event, 09 May 2006.  
New York City, uS.

This presentation describes a variety of different devel-
opment aid projects by the uNDP and GEF, addressing 
issues like e.g. the conservation of biodiversity (the 
development of the Jozani – Chwaka Bay National Park), 
climate change or international waters. 

Gössling, S. (2001). The consequenc-
es of tourism for sustainable water 
use on a tropical island: Zanzibar, 
Tanzania. Journal of Environmental 
Management: 61: 179-191.

This study describes the impact of, in terms of water 
usage, non-sustainable tourism on the east coast of 
Zanzibar, threatening to further diminish already scarce 
freshwater resources, proposing preventive actions and 
water management. The villages within Chwaka Bay 
are marked in the study sites, but the paper discusses 
Zanzibar as a whole with emphasis on the East coast and 
not specifically Chwaka Bay. 

Gössling, S. and N.S, Jiddawi Gössling, 
S. Jiddawi, N. (2003). Planning for 
Sustainable Tourism. Workshop 
Report. 22 - 30 October, 2003, 
Zanzibar, Tanzania. Department 
of Service Management, Lund 
university. Lund, Sweden.

This workshop report describes the results and infor-
mation gathered at the training course, addressing 
problems related to the rapidly growing tourism sector. 
Sustainable tourism was emphasized, knowledge shared 
and guidelines made for a development towards it. 
Specifically, issues regarding the Jozani-Chwaka Bay 
forest for conservation and eco-tourism are treated. 

Government Document (2001). 
The Fisheries Act - Chwaka Bay 
Fishing Nets Prohibition Order 
2001.  Chwaka Bay, Zanzibar.  Legal 
Supplement Part II to the Zanzibar 
Government Gazette: CXI No. 5965 
of 13th September, 2002. Zanzibar, 
Tanzania. Revolutionary Government 
of Zanzibar. 

This is the Chwaka Bay by-law which clearly forbids the 
use and existence of all type of nets in water and in land. 
The by-law was formulated after several conflicts be-
tween fishermen. See de la Torre-Castro and Lindström 
(2010) for further analysis of the conflict. 

Government Document (2004). 
Jozani Chwaka Bay National 
Park order. Declaration of Jozani 
Chwaka Bay National Park. Legal 
Supplement (Part II) to the Zanzibar 
Government Gazette Vol. CX11 No. 
6037 of the 27 February, 2004.  Pp 
23 – 62. Revolutionary Government 
of Zanzibar. 

This is the legal document which defines the Jozani-
Chwaka Bay area into a National park of the uRT. This 
is the first national park in Zanzibar. The document 
contains demarcation or the national park, goals, con-
servation and management issues, etc. 
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Government of Zanzibar, Commission 
for Land and Environment in the 
Ministry of Water, Construction, 
Energy, Lands and Environment 
(1995). National Land Use Plan. 
Zanzibar Integrated Land and 
Environmental Management Project 
& Finnish International Development 
Agency – National Board of Survey. 
NLuP_S.02. Zanzibar, Tanzania.

This land use plan provides guidance for spatial decision 
making, including the long-term sustainable use of 
Zanzibar’s natural resources and associated the well-
being of local people. Chwaka is one of several presented 
sites and villages in the plan. 

Gullström, M. (2006). Seagrass 
meadows. Community Ecology 
and Habitat Dynamics. Doctoral 
Dissertation. Department of Marine 
Ecology, Gothenburg university. 
Gothenburg, Sweden.

This thesis focuses on the ecology of seagrass habitats, 
with respect to various factors forming the seagrass 
ecosystem, as for instance associated assemblages of 
different organisms or abiotic elements. Results from 
both Scandinavia as well as Africa (Chwaka information 
included) are presented.

Gullström, M.; Berkström, C.; 
Öhman, M.C.; Bodin, M.; Dahlberg, 
M. (2011). Scale-dependent patterns 
of variability of a grazing parrotfish 
(Leptoscarus vaigiensis) in a tropi-
cal seagrass-dominated seascape. 
Marine Biology: 158: 1483-1495.

This study, which was carried out in Chwaka Bay, 
analyzes spatial structures of the parrotfish Leptoscarus 
vaigiensis in seagrass beds, and influencing factors at 
local ad spatial scales. The results show that seagrasses 
are it’s main food source and densities are correlated to 
seagrass shoot densities. Further, predator densities were 
found to be correlated to seagrass canopy height. Hence, 
the importance of including multiple scale dependent 
factors in seagrass management is underlined. Eight 
sampling sites within Chwaka Bay with different seagrass 
species composition were chosen. 

Gullström, M.; Bodin, M.; Nilsson, 
P.G.; Öhman, M.C. (2008).  Seagrass 
structural complexity and landscape 
configuration as determinants of 
tropical fish assemblage composi-
tion.  Marine Ecology Progress Series: 
363: 241–255.

In this study, samples of fish communities have been 
taken from seagrass habitats in order to analyze how 
physical and seagrass characteristics (on a small scale) 
and geographical factors (on a larger scale) like distance 
to other seascape habitats influence them, e.g. in terms of 
species diversity and abundances. Different sites within 
the Chwaka Bay were used. 

Gullström, M.; de la Torre-Castro, 
M.; Bandeira, S.O.; Björk, M.; 
Dahlberg, M.; Kautsky, N.; Rönnbäck, 
P.; Öhman, M. (2002). Seagrass 
Ecosystems in the Western Indian 
Ocean. Ambio: 31: 7-8.

This paper gives an overview over the current amount 
of scientific knowledge on seagrasses, focusing on the 
seagrass ecosystems on the WIO region and its artisanal 
fisheries. The paper specifically mentions the seagrass 
associated fisheries in Chwaka Bay. 

Gullström, M.; Lundèn, B.; Bodin, M.; 
Kangwe, J.; Öhman, M.C.; Mtolera M. 
S.P.; Björk, M. (2006). Assessment of 
changes in the seagrass-dominated 
submerged vegetation of tropical 
Chwaka Bay (Zanzibar) using 
satellite remote sensing. Estuarine, 
Coastal and Shelf Science: 67: 399-408.

In this study, the development and changes of submerged 
aquatic vegetation cover in Chwaka Bay has been il-
lustrated using satellite remote sensing and pictures 
covering a time span of 20 years. Eventual changes are 
discussed and their causes assessed.
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Håkansson, E. (2006). Invertebrate 
colllection in Chwaka village, 
Zanzibar, with special focus on 
women and the importance of 
seagrasses. M.Sc. thesis, Department 
of Systems Ecology, Stockholm 
university. Stockholm, Sweden. 

This study on invertebrate collection in Chwaka vil-
lage assessed its value for local communities, mainly 
emphasizing women involved in this activity. Further, 
the value of seagrass habitats for invertebrate collection 
was described and the degree of exploitation at that time 
investigated. Information about species, catches, levels of 
income and other key factors related to the activity are 
provided. 

Hale, L.Z.; Amaral, M.; Issa, M.S.; 
Mwandotto, B.A.J. (2000). Catalyzing 
coastal management in Kenya and 
Zanzibar: Building capacity and 
commitment. Coastal Management: 
28: 75-85.

This paper reports the implementation of two integrated 
coastal management approach (ICM) projects in Chwaka 
Bay-Paje, Zanzibar and Nyali-Bamburi-Shanzu, Kenya, 
to illustrate the value of  coastal management integrating 
coastal communities, approaching issues like tourism 
development and enhancement of resource-dependent 
economies of coastal communities.

Halling, C.; Wikström, S.A.; 
Lilliesköld Sjöö, G.; Mörk, E.; 
Lundsør, E.; Zuccarello, G.C. (2012). 
Introduction of Asian strains and 
low genetic variation in farmed 
seaweeds: Indications for new 
management practices. Journal of 
Applied Phycology: DOI:  10.1007/
s10811-012-9842-0.

In this study, samples of cultivated and wild specimen of 
the widely farmed seaweeds Eucheuma and Kappaphycus, 
collected in Zanzibar were genetically analyzed. Results 
show that a few genotypes of Asian strains which have 
been introduced for seaweed farming have taken root 
even in the wild. African genotypes were found in a few 
sites, which could be included in future seaweed farm-
ing activities. The collection sites in Chwaka Bay were 
Chwaka, uroa and Michamvi. 

Hammar, J. (2008). Importance 
of grazing by sea urchins in 
Thalassodendron ciliatum meadows: 
scale-dependant variability and edge 
effects. M.Sc. thesis, Department 
of Systems Ecology, Stockholm 
university. Stockholm, Sweden. 

In this thesis, the grazing patterns of sea urchins on 
primarily Thalassodendron ciliatum seagrass beds were 
determined, emphasizing edge effects and grazing varia-
tions at different hierarchical levels of spatial scales. Two 
unexposed meadows within Chwaka Bay dominated by 
T. ciliatum were selected in the study; two others were in 
Bweleo and Fumba. 

Hammar, L. (2005). Linkage between 
bottom structure and catch compo-
sition in defined fishing grounds of 
the seagrass fishery in Chwaka Bay 
Zanzibar, Tanzania.  M.Sc. thesis, 
Department of Systems Ecology, 
Stockholm university. Stockholm, 
Sweden. 

In this study, the influences of benthic characteristics on 
catch compositions in the seagrass dominated fishing 
grounds of Chwaka Bay were investigated by analyzing 
local market data from Chwaka village market and 
data collected on seagrass habitat settings and bottom 
structure. 

Hedman, F. (1999). Characterization 
of sediment from two mangrove 
systems with different degree of 
human influence. A case study on 
Unguja Island, Zanzibar, Tanzania. 
M.Sc. thesis, Department of Zoology, 
Stockholm university. Stockholm, 
Sweden. 

On unguja Island, two mangrove habitats under varying 
anthropogenic influences were investigated in terms of 
physical, chemical and biological characteristics to assess 
implications of present and future impacts of human 
activities. The anthropogenically affected mangrove site 
was Mpigaduri and the more pristine site was repre-
sented by Chwaka Bay mangroves. 
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Henriksson, R. (2005). Effects of 
seaweed farms on seagrasses and 
epiphytes in Chwaka bay, Zanzibar, 
Tanzania. M.Sc. thesis, Department 
of Systems Ecology, Stockholm 
university. Stockholm, Sweden. 

In this thesis, the impacts of small scale seaweed farming 
on the seagrass species Enhalus acoroides and Thalassia 
hemprichii were assessed by determining seagrass growth 
patterns, biomass of associated epiphytes and benthic 
biota. All experiments over a three month period were 
done in Chwaka Bay.

ICAM (Integrated Coastal 
Management Team) (1996). 
Towards integrated management 
and sustainable development of 
Zanzibar’s coast - Findings and 
recommendation for an action 
strategy in the Chwaka Bay - Paje 
site. COLE (Commission for Lands 
and Environment), Zanzibar. 

This report describes the Integrated coastal area manage-
ment strategy (ICAM) developed of Zanzibar’s govern-
ment, addressing coastal management issues suggesting 
integration of the government, local communities as well 
as the private sector for a development towards a more 
sustainable use of local coastal resources in the Chwaka 
Bay – Paje area.  

ICAM (Integrated Coastal 
ManagementTeam); NEP/FAO/
PAP (2000). Progress in integrated 
coastal management for sustainable 
development of Zanzibar’s Coast. 
Unguja Island coastal profile and 
management strategy. Project report: 
Protection and Management of the 
Marine and Coastal Areas in the 
Eastern Africa Region. Split, Croatia. 
EAF/S phase II East African Region 
Seas Technical Report Series No. 7 

This report describes the program of Integrated coastal 
area management (ICAM) for sustainable development 
in the Chwaka Bay – Paje area, assessing coastal issues 
and resource use strategies (within e.g. fisheries and 
aquacultures, mangrove forests, tourism development, 
industries),  including information gathered from stake-
holders, government institutions and non-governmental 
organizations and was used as discussion basis in a 
national workshop. 

IMS/WIOMSA. Mohammed, S.M.; 
Johnstone, R.W.; Widen, B.; Jordelius, 
E. (1999). The role of mangroves in 
the nutrient cycling and productivi-
ty of adjacent seagrass communities, 
Chwaka Bay, Zanzibar. In: Marine 
Science Development in Tanzania 
and East Africa. 20th Anniversary 
Conference on Advances in Marine 
Science in Zanzibar, Tanzania. Edited 
by Richmond, M.D. and Francis, J.  

This report assesses the eventual deposition and influ-
ences of organic matter from mangrove forests on the 
nutrient dynamics and productivity of adjacent seagrass 
ecosystems in Chwaka Bay. The results show that export 
of POM (particular organic matter) from mangroves 
to the seagrass beds is going on, but deposition of this 
material is restricted to the seagrass communities closest 
to the mangroves.

IOC (Intergovernmental 
Oceanographic Commission) (1995). 
International Training Workshop 
on Integrated Coastal Management. 
Tampa, Florida, 18-28 October 1995. 
uNESCO. Workshop Report No. 120.

The focus of this international training workshop lied on 
implementing Integrated Coastal Management (ICM), 
and to give the opportunity for coastal management 
practitioners from all over the world to meet, share 
knowledge and make management plans for ICM. 
Chwaka Bay-Paje area is presented as an important case 
for management. 

Jiddawi, N.S.; Öhman, M. (2002). 
Marine Fisheries in Tanzania. 
Ambio: 31 (7/8): 518-527

This paper is a literature review covering more than 340 
references about Tanzanian fishery and fish ecology, 
giving an overview over existent literature about fishery 
resources and –techniques on the Tanzania coastline and 
islands. Further, gaps of scientific attention in interna-
tional journals are pointed out. Some information on 
Chwaka fisheries is presented. 
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Jiddawi, N.S.; Yahya, S.A.S. (2003). 
Jiddawi, N. S. Yahya, S. A. S. 
Zanzibar Fisheries Frame Survey, 
2003. Dept. of Fisheries and Marine 
Resources; Ministry of Agriculture, 
Natural Resources, Environment & 
Cooperatives, Zanzibar; Institute of 
Marine Sciences, university of Dar es 
Salaam, Zanzibar, Tanzania.

This fishery frame or census surveys are done on a bi-
annual or five year basis to present statistical data on 
Zanzibar’s mostly still artisanal fisheries. Information 
on fishing areas and landing sites, the numbers of fisher-
men, as well as used gears and vessels is provided, which 
can be applied in fisheries management. The villages 
surrounding the Bay are represented in the survey and 
important basic information is given. 

Jordelius, E. (1998). Productivity and 
nutrient dynamics of benthic com-
munities in Chwaka Bay, Tanzania. 
M.Sc.  thesis, Department of Zoology, 
Stockholm university. Stockholm, 
Sweden. 

The studies to this thesis investigated three different 
sites of seagrass ecosystems in Chwaka Bay, consisting of 
mainly four species, in terms of nutrient dynamics and 
characteristics of benthic communities. Measured were 
oxygen consumption and production as well as gross 
primary production. 

Kamermans, P.; Hemminga, M.A.; 
Marbà, N.; Mateo, M.A.; Mtolera, M.; 
Stapel, J. (2001). Leaf production, 
shoot demography, and flowering of 
Thalassodendron ciliatum along the 
east African coast. Aquatic Botany: 
70: 243-258.

In this study, different features of the seagrass species 
Thalassodendron ciliatum were investigated in eleven dif-
ferent settings in Kenya and Zanzibar, to allow conclu-
sions on the state of local seagrass ecosystems. Chwaka 
Bay was one of the study sites in Zanzibar. 

Kamermans, P.; Hemminga, M.A.; 
Tack, J.F.; Marbà, N.; Mateo, M.A.; 
Mtolera, M.; Stapel, J.; Verheyden, A.; 
Van Daele, T. (2002). Groundwater 
effects on diversity and abundance 
of lagoonal seagrasses in Kenya and 
on Zanzibar Island. Marine Ecology 
Progress Series: 231: 75-83.

Several different seagrass sites with varying groundwater 
outflow ratios have been investigated in terms of salin-
ity and nitrogen influx to assess influences on seagrass 
diversity and abundance. Chwaka Bay was one of the 
study sites presented.

Kangwe, J.W. (2006). Calcerous 
algae of a tropical lagoon: Primary 
productivity, calcification and 
carbonate production. Doctoral 
Dissertation.  Department of Botany, 
Stockholm university. Stockholm, 
Sweden.  

The aim with this thesis was to evaluate the ecological 
importance and function of the green algae Halimeda 
Lamouroux and the red coraline algae (Rhodophyta, 
Corallinales) in a tropical lagoon environment on 
Zanzibar. Species of green algae were taxonomically 
determined and surveys regarding the submerged mac-
rophyte communities have been performed. Chwaka Bay 
is the study site in this thesis. 

Kastner, T. (1996). Measurements of 
nitrification rates in three coastal 
ecosystems in Zanzibar. Institute of 
Marine Sciences, university of Dar es 
Salaam. Zanzibar, Tanzania. 

In this study, the nitrification rates of mangrove swamps 
in polluted and non-polluted areas unguja Island have 
been determined and compared, to assess anthropogenic 
impacts on the soil quality and ecosystem functioning. 
Chwaka Bay, Stone Town and Fuji beach are the sites in 
the study.

Khalfan, A. (2007). Opportunities 
and challenges for marketing of 
ecotourism in Zanzibar: The case 
of Chwaka Bay national park and 
selected stakeholders in Zanzibar. 
MBA dissertation, university of Dar 
es Salaam. Dar es Salaam, Tanzania.  

The aim of this thesis was to explore the potentials for 
eco-tourism in Zanzibar, doing interview studies in 
nine villages around Jozani-Chwaka Bay National Park. 
Key factors which were found to be both benefiting and 
hindering the marketing of eco-tourism were identified 
and discussed. 
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Kruitwagen, G. (2007). Ecology and 
toxicology of mangrove fauna in 
Tanzania. With particular refer-
ence to the mudskipper. Doctoral 
Dissertation.  Radboud university. 
Nijmegen, Netherlands.

This thesis attempts to assess the status of coastal 
pollution in Tanzania by displaying the effects of con-
taminated mangrove habitats on the barred mudskipper 
(Periophthalmus argentilineatus valenciennes). The 
selected sites were mangroves in Chwaka and Mtoni near 
Dar es Salaam due to the different hydrological regimes. 
The collection took place in the Mapopwe creek. 

Kruitwagen G.; Hecht, T.; Pratap, 
H.B.; Wendelaar Bonga, S.E. (2006). 
Changes in morphology and growth 
of the mudskipper (Periophthalmus 
argentilineatus) associated with 
coastal pollution. Marine Biology: 
149: 201–211

In the experiments of this study, growth patterns of the 
barred mudskipper (Periophtalmus argentilineatus) 
have been investigated assessing and comparing samples 
from polluted and non-polluted mangrove habitats in 
Tanzania.  The sites were: Mtoni, Kunduchi, Mbweni, 
Chwaka, Makoba and Rufiji along the coast of Tanzania.

Kruitwagen G.; Nagelkernen, 
I.; Lugendo, B.R.; Pratap, H.B.; 
Wendelaar Bonga, S.E. (2007). 
Influence of morphology and 
amphibious life-style on the feed-
ing ecology of the mudskipper 
Periophthalmus argentilineatus. 
Journal of Fish Biology: 71: 39–52

This paper describes the feeding behavior of the barred 
mudskipper, analyzed using samples from Tanzanian 
mangrove forests. Variations at juvenile and adult life 
stages due to physical characteristics, and the ability to 
use niched food resources like mangrove crabs are ex-
plained. The sites were Chwaka Bay, Zanzibar and Mtoni, 
Dar es Salaam, Tanzania.

Kruitwagen G.; Pratap, H.B.; Covaci, 
S.E.; Wendelaar Bonga, S.E. (2008). 
Status of pollution in mangrove 
ecosystems along the coast of 
Tanzania. Marine Pollution Bulletin: 
56: 1022–1042

This paper is included in the thesis above, and evaluates 
the occurrence of anthropogenic pollutants in the mud-
skipper from different mangrove habitats in Tanzania. 
Harmful physical effects on mudskipper populations are 
described, and quantifications of the associated heavy 
metals and pollutants included. The selected sites were 
Mtoni, Kunduchi, Mbweni, Chwaka, Makoba, and Rufiji 
along the coast of Tanzania.

Kyaruzi, J.J. (2002). Assessment of 
nitrogen fixation by cyanobacteria 
in mangrove ecosystems of Zanzibar 
Island. M.Sc.  thesis. university of 
Dar es Salaam, Tanzania

This thesis describes the in situ nitrogen fixation rates 
in sediments, comparing mangrove habitats with and 
without anthropogenic disturbances. Further, cyanobac-
teria have been identified, their abundance assessed, and 
physical and chemical environmental factors studied. 
The study sites were the mangroves stands of Maruhubi 
and those of Chwaka Bay. 

Kyewalyanga, M.N.S. (2002). Spatial-
temporal changes in phytopkankton 
abundance and primary production 
in Chwaka Bay, Zanzibar. Tanzania 
Journal of Science: 28: 11-26

Changes in location and time in phytoplankton primary 
production and biomass were investigated at two sites in 
Chwaka Bay. The results were analyzed and put in rela-
tion with associated ecosystems factors.

Lange, G.M.; Jiddawi, N. (2009). 
Economic value of marine ecosystem 
services in Zanzibar: Implications 
for marine conservation and 
sustainable development. Ocean & 
Coastal Management: 52: 521-532

In this article, the actual benefits of marine ecosystem 
services on Zanzibar are valued, linked to stakeholder 
groups, national income accounts, the GDP, and are 
further opposed to the low level of valuation and insuf-
ficient conservation attempts they usually face. Chwaka 
Bay is not a particular site in this study, but the article 
names the mangrove forest managed by the forestry 
department. 
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Leliaert, F. (2004). Taxonomic 
and phylogenetic studies in the 
Cladophorophyceae (Chlorophyta). 
Doctoral Dissertation.  Deparment 
of Biology, Ghent university. Ghent, 
Belgium.

For this thesis, the taxonomy and evolutionary connec-
tions of species and genera in the Cladophorophyceae 
were studied, focusing on tropical marine species, using 
present-day methods allowing more precise results. 
Chwaka Bay is a site in the thesis. 

Leliaert, F.; Vreusel, W.; De Clerck, 
O.; Coppejans, E. (2001). Epiphytes 
on the seagrasses of Zanzibar Island 
(Tanzania): floristic and ecological 
aspects. Belgian Journal of Botany: 
134: 3-20

In this study, seagrass epiphyte assemblages were ana-
lyzed by identifying and quantifying different species, 
as well as comparing assemblages occurring in different 
habitats to determine decisive environmental factors. 
The zonation of seagrasses and associated epiphytes are 
described along the tidal channel of Chwaka Bay in this 
study. 

Lilliesköld Sjöö, G.; Mörk, E.; 
Andersson, S.; Melander, I. (2011). 
Differences in top-down and 
bottom-up regulation of macroalgal 
communities between a reef crest 
and back reef habitat in Zanzibar. 
Estuarine, Coastal and Shelf Science: 
91: 511-518. 

This comparative study was conducted in Chwaka Bay 
to analyze top-down and bottom-up regulation of mac-
roalgae on coral reefs through manipulation of nutrient 
availability and grazer abundance. Wave action and 
water motion are taken into consideration to investigate 
their regulation function.

LOICZ. Dupra, V.; Smith, S.V.; 
Marshall Crossland, J.I.; Crossland 
C.J. (2001). Estuarine systems 
of sub-Saharan Africa: carbon, 
nitrogen and phosphorous fluxes. 
Workshop. LOICZ International 
Project Office Netherlands, Institute 
for Sea Research. Reports & 
Studies No. 18. Core project of the 
International Geosphere-Biosphere 
Program (IGBP) and united Nations 
Environment Program (uNEP). 
LOICZ.

The first aim of this program is the development of hori-
zontal and, to a lesser extent, vertical material flux mod-
els and their dynamics from continental basins through 
regional seas to continental oceanic margins, based on 
our understanding of biogeochemical processes and 
data for coastal ecosystems and habitats and the human 
dimension. The second is the scaling of the material 
flux models to evaluate coastal changes at special scales 
to global levels and, eventually, across temporal scales. 
This workshop, which was held in Zanzibar 2000, is a 
contribution to these efforts. Chwaka Bay is used as an 
example to model other African embayments. Important 
basic data is provided for the Bay. 

Lugendo, B.R. (2007).  Utilisation 
by fishes of shallow-water habitats 
including mangroves and seagrass 
beds along the Tanzanian coast. 
Doctoral Dissertation.  Radboud 
university. Nijmegen, Netherlands.

This thesis displays the importance of Tanzania’s man-
grove and seagrass beds as nursery grounds. Chwaka 
Bay’s fish assemblages and the function of tropical bays 
as foraging habitats were studied. 

Lugendo, B.R.; De Groene, A.; 
Cornelissen, I.; Pronker, A.; 
Nagelkernen, G.; Van der Velde, G.; 
Mgaya, Y.D. (2007). Spatial and tem-
poral variation in fish community 
structure of a marine embayment in 
Zanzibar, Tanzania. Hydrobiologia: 
586: 1–16

This study investigated the fish community structure in 
various habitats of Chwaka Bay. Several environmental 
factors as well as seasonal changes eventually influencing 
fish assemblages were studied and links assessed.  
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Lugendo, B. R.; Nagelkernen, G.; 
Jiddawi, N.; Van der Velde, G.; Mgaya, 
Y.D.; Van der Velde, G. (2007). 
Fish community composition of a 
tropical nonestuarine embayment 
in Zanzibar, Tanzania. Fisheries 
Science: 73: 1213–1223

This study assessed the fish community composition in 
Chwaka Bay by identifying occurring fish species, assess-
ing mean densities and biomass, and investigating the 
effects of varying distances between the studied habitats 
on their fish assemblages.  

Lugendo, B. R.; Nagelkernen, G.; 
Kruitwagen, G.; Van der Velde, G.; 
Mgaya, Y. D. (2007). The relative 
importance of mangroves as feeding 
habitats for fishes: A comparison 
among mangrove habitats with 
different settings. Bulletin of Marine 
Science: 80 (3): 497-512

This paper is included in the above described Doctoral 
Dissertation (Lugendo, 2007) and investigated whether 
a mangrove forest’s value as feeding ground for fish 
depends on the mangrove setting, by studying two 
differing mangrove environments using stable isotope 
analysis of carbon and nitrogen.  One of the study sites is 
the mangrove area in Chwaka Bay, specifically Mapopwe 
creek. This is classified as a mangrove-lined creek, non-
estuarine character and dominated by mud/sandflats 
and seagrass beds. 

Lugendo, B.R.; Nagelkernen, G.; Van 
der Velde, G.; Mgaya, Y.D. (2006). 
The importance of mangroves, mud 
and sand flats, and seagrass beds as 
feeding areas for juvenile fishes in 
Chwaka Bay, Zanzibar: Gut content 
and stable isotope analyses. Journal 
of Fish Biology:  69: 1639–1661

This paper is included in the above described Doctoral 
Dissertation (Lugendo, 2007). Stable isotope analysis 
of carbon and nitrogen as well as gut content analysis 
were used to study the quality of different habitats of the 
tropical seascape as foraging grounds for different fish 
species. The following sites are considered: Mapopwe 
creek, mangrove channel, mud/sandflat area, seagrasses 
in front of Chwaka village and seagrasses in front of 
Marumbi village. 

Lugendo, B.R.; Pronker, A.; 
Cornelissen, I.; De Groene, A.; 
Nagelkernen, I.; Dorenbosch, M.; 
Van der Velde, G.; Mgaya, D. (2005). 
Habitat utilization by juveniles of 
commercially important fish species 
in a marine embayment in Zanzibar, 
Tanzania.  Aquatic and Living 
Resources: 18: 149–158 

To assess the habitat utilization in different settings of 
the tropical seascape in Chwaka Bay, investigations using 
samples from fish catches and visual census monitoring 
were made. To describe and compare the characteristics 
of fish assemblages using the different habitats, informa-
tion on fish sizes, abundances and species composition 
were analyzed. The same sites as the above were used in 
this investigation. 

Lugomela, C.; Bergman, B.; 
Waterbury, J. (2001). Cyanobacterial 
diversity and nitrogen fixation in 
coastal areas around Zanzibar, 
Tanzania. Algological Studies Volume: 
103: 95-115

In this study, cyanobacterial diversity and nitrogen 
fixation were determined in terms of their nitrogen pro-
duction contribution on Zanzibar’s coastline. Different 
species were investigated, and habitat preference, abun-
dance as well as nitrogen fixation behavior described. 
The sites in Zanzibar were: Bawi area, Mazizini, Fumba 
and Chwaka Bay. 

Lugomela, C.; Kyewalyanga, M. 
(1999). Survey of potentially harm-
ful microalgae in Zanzibar coastal 
waters. A project report submitted 
to IOC. Contract No. SC - 298.078.8, 
university of Dar es Salaam, Tanzania.

This report assesses the existence of potentially 
harmful microalgae in different habitats of Zanzibar 
waters. Several toxins and their effects on the marine 
environment and symptoms they generate in humans 
are described. Among the investigated sites two were lo-
cated within Chwaka Bay, namely station I in Mapopwe 
mangrove west creek and station II in the intertidal flats 
with seagrass and seaweed farms. 
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Lyimo, T.J.; Hamisi, M.I. (2008). 
Cyanobacteria occurrence and 
nitrogen fixation rates in the sea-
grass meadows of the east coast of 
Zanzibar: Comparisons of sites with 
and without seaweed farms. Western 
Indian Ocean Journal of Marine 
Science: 7 (1): 45-55

Cyanobacteria found in seagrass beds in Zanzibar were 
identified and their nitrogen fixation rates as well as 
biomass determined to assess eventual influences of 
seaweed farming. The two investigated locations were 
Chwaka Bay and Jambiani, Zanzibar’s east coast. 

Lyimo, T.J.; Mvungi, E.F.; Lugomela, 
C.; Björk, M. (2006). Seagrass bio-
mass and productivity in seaweed 
and non-seaweed farming areas in 
the east coast of Zanzibar, Tanzania. 
Western Indian Ocean Journal of 
Marine Science: 5(2): 141-152

Two seagrass species, Thalassia hemprichii and Enhalus 
acoroides, were studied comparing shoot density, 
biomass and growth capacity between seagrass habitats 
with and without seaweed farming activities.  Sites were 
Marumbi in Chwaka Bay and Jambiani. 

Lyimo, T.J.; Mvungi, E.F.; Mgaya, Y.D. 
(2008). Abundance and diversity of 
seagrass and macrofaua in the inter-
tidal areas with and without sea-
weed farming activities in the east 
coast of Zanzibar. Tanzania Journal 
of Science: 34: 41-52

Several different seagrass species as well as macrofauna 
were investigated in this study, comparing samples from 
seaweed farming and non-seaweed farming sites on 
Zanzibar, assessing abundances and diversity. The 
investigated sites were Chwaka Bay and Jambiani and 
included wet and dry seasons sampling.

Mahongo, S.B. (1997). Sea Surface 
heat exchange and bottom reflection 
in a tidal, shallow tropical lagoon: 
Chwaka Bay, Zanzibar. M.Sc. thesis, 
Department of Oceanography, 
Gothenburg university. Gothenburg, 
Sweden.

In this study, radiative heat fluxes have been determined 
from a platform in Chwaka Bay, and compared to values 
computed from empirical formulas. Measured factors 
were absorbed solar radiation, evaporation, net long-
wave radiation and sensible heat and bottom reflection.

Mahongo, S.B. (1998). Bottom reflec-
tion in a shallow tidal bay. Tanzania 
Journal of Science: 24: 37-48

In this study it was investigated if bottom reflection is 
important for the heat budget of Chwaka Bay by deter-
mining bottom reflection of short-wave radiation.

Mahongo, S.B. (1999). Turbulent 
heat energy exchange in a tropical 
bay. Tanzania Journal of Science: 25: 
1-15

This paper is based on recordings of atmospheric sea 
surface temperature to calculate and illustrate heat fluxes 
in Chwaka Bay. 

Mahongo, S.B. (2000). Radiative heat 
exchange in a tropical Chwaka bay, 
east coast of Zanzibar. Indian Journal 
of Marine Sciences: 29: 12-18

This study assessed measurements of radiative heat 
fluxes of different wave lengths under varying levels of 
cloudiness in Chwaka Bay.

Margles, S.W. (1997). A description 
of Unguja’s African civet, Civetticus 
civetta based on a study of civetries. 
School for International Training. 
Zanzibar, Tanzania.

To assess the unguja Island’s population of Civetticus 
civetta at the time, eight civetries were monitored and 
deposited feces analyzed in terms of plant and animal 
remains. Additionally, local villagers were interviewed to 
describe the civet’s relationship to humans. The monitor-
ing took three weeks within the Jozani-Chwaka Bay area. 
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Masalu, D.C.P. (2006). Coastal 
and marine resource use conflicts 
and sustainable development 
in Tanzania. Ocean & Coastal 
Management: 43: 475-494

This study identified and assessed the coastal and marine 
resource use conflicts in Tanzania, motivating an inte-
grated coastal area management approach involving lo-
cal communities. For the Chwaka Bay area the conflicts 
treated are those between Cheju and Chwaka Bay, or rice 
vs. fish; and seaweed farming vs. tourism development 
and artisanal fisheries. 

MASMA (Marine Science for 
Management) [Bandeira, S.; Björk, 
M.; Lyimo, T.; Bikhajee, M.; Kautsky, 
L.; de la Torre-Castro, M.; uku, J.]. 
(2004). Sustainable Management and 
Valuation of Seagrass Ecosystems in 
the Western Indian Ocean Region. 
Final Research Report. 

This three-year research program was conducted to 
underline the value of seagrass beds, their important 
roles in the marine environment and provision of crucial 
ecosystem goods and services to local communities on 
East Africa’s coastline. Further, stressors and threats to 
seagrass ecosystems are assessed. Data was derived from 
field studies in the WIO region as well as reviewing exist-
ing literature. Chwaka Bay was a key site in the project.

Mazda, Y.; Kanawawa, N.; Wolanski, 
E. (1995). Tidal asymmetry in 
mangrove creeks. Hydrobiologia: 295: 
51-58, 1995

This publication investigates the important geometrical 
factor of current asymmetry in the tightly overgrown in-
terconnected mangrove swamp-creek system of Chwaka 
Bay originally presented in Wolanski (1989). Other sites 
from this review are located in Australia, New Zeland, 
Thailand and Japan.  

Melander, I. (2008). Effects of nutri-
ents and herbivory on reproductive 
potential and output of natural 
macroalgal populations in East 
Africa. M.Sc. thesis, Dept. of Systems 
Ecology, Stockholm university. 
Stockholm, Sweden. 

In this study, the effects and interactions of reduced graz-
ing pressure and elevated nutrient levels on the fecundity 
of the brown algae Turbinaria conoides have been studied 
on Zanzibar’s east coast. Data was derived from nutrient 
content measurements in algal tissue as well as biomass 
assessments. The study was performed in Chwaka Bay. 

Mkenda, A.F. (2001). Mkenda, A. 
F. Fisheries resources and wel-
fare in rural Zanzibar. Doctoral 
Dissertation. Department of 
Economics, Gothenburg university, 
Gothenburg, Sweden and university 
of Dar es Salaam, Tanzania.

This study gives an overview over fishery resources 
and welfare, emphasizing the artisanal fisheries of 
rural Zanzibar. An economic analysis of the optimum 
catch, an economic analysis of the over-exploitation of 
Zanzibar’s fishery resources and the results of household 
budget surveys are presented and discussed. The thesis is 
conducted using data from the Department of Fisheries 
and Marine Resources, Zanzibar in which Chwaka vil-
lages are part of. The results of the models suggest that 
Zanzibar fisheries are over-exploited; still the artisanal 
fisheries dependent households are better off than the 
peasant ones. 

Mmochi, A. J. (1997). Pesticide 
use and nutrient pollution of the 
ground water outflow to the near-
shore water of Zanzibar Island, the 
case of Chwaka Bay, Paje, Fumba 
and Makoba Bay. First Annual 
progress report of the INCO Project: 
Anthropogenically induced changes 
in groundwater outflow and quality, 
and the functioning of eastern African 
nearshore ecosystems. GROFLO: 
117-122

In this study, water samples of marine nearshore ecosys-
tems with groundwater inflow from agricultural areas in 
Zanzibar have been analyzed. The analysis included am-
monia levels to assess nutrient concentrations, oxygen 
contents, pH determination, as well as identification and 
assessment of concentrations of agricultural pesticides. 
One of the analyzed sites was Chwaka Bay. 
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Mmochi, A. J. (2006). 
Chemodynamics of pesticide resi-
dues and metabolites in Zanzibar 
coastal marine environment. 
Doctoral Dissertation.  university of 
Dar es Salaam, Tanzania.

This PhD study investigated the occurrence, quantity, 
kinds and toxicities of pesticides applied in Zanzibar 
coastal areas. The experiments comprised water, biota, 
sediment and soil analyses to describe their existence 
in the marine environment. The sites included were 
two drainage basins: Mahonda-Makoba and Cheju-
Mapopwe (Chwaka Bay) and the sites of Paje and Fumba.    

Mmochi, A.J.; Mberek, R.S. (1998). 
Trends in the types, amounts, 
and toxicity of pesticide used 
in Tanzania: Efforts to control 
pesticide pollution in Zanzibar, 
Tanzania. Ambio: 27: 8:  669-676

This article reviews Tanzania’s pesticide use, describing 
the development during the years 1988 – 1998, focusing 
on usage trends in types and amounts in Zanzibar, and 
assesses environmental consequences. The problems of 
the Cheju-Mapopwe area in Chwaka Bay are highlighted. 

Mmochi, A.J.; Mtolera, M.S.P.; 
Shunula, J.P.; Ndaro, S.G.M. (1999). 
Anthropogenically induced changes 
in groundwater outflow and qual-
ity, and the functioning of Zanzibar 
near shore ecosystem. Part 1, in 
GROFLO Final Report: 135-173

In this study, the existence of anthropologically in-
troduced pollutants in groundwater receiving sites is 
described, and their impact on ecosystem composition 
and functioning in coastal marine environments as-
sessed. Different pesticides were identified, quantified, 
and their origins ascertained to illustrate the importance 
of mangrove ecosystems and their filtering function for 
the marine environment. The sites reported are: Paje, 
Chwaka, Fumba and Makoba. 

Mohammed, S.M. (1998). Nutrient 
dynamics and exchanges between 
a mangrove forest and a coastal 
embayment: Chwaka Bay. Doctoral 
Dissertation. Department of Zoology, 
Stockholm university. Stockholm, 
Sweden. 

In this thesis, eventual connections between mangrove 
forests and their adjacent habitats were studied and 
described in terms of nutrient dynamics and –exchange.  
The influence of mangrove forests on adjacent seagrass 
ecosystems and algal communities. Empirical data and 
analysis is derived from Chwaka Bay’s mangrove areas.  

Mohammed, S.M. (2002).  Pollution 
management in Zanzibar: the need 
for a new approach.  Ocean & Coastal 
Management: 45: 301-311

This article reviews pollution problems in Zanzibar, 
describing sources and implications for the marine 
environment and local people, proposing management 
attempts for future advancements. The issue highlighted 
for Chwaka Bay is the lack of proper sanitation which in 
turn produces significant amount of coliforms in the Bay. 

Mohammed, S.M. (2004). Saving the 
commons: community involvement 
in the management of mangrove 
and fisheries resources of Chwaka 
Bay, Zanzibar. Western Indian Ocean 
Journal of Marine Science: 3(2): 
221-225

This essay gives an insight into the development and 
current situation of Chwaka Bay’s fishery- and mangrove 
resources. The communities’ management of resources 
is described and recommendations for resource manage-
ment towards a more sustainable utilization are made. 

Mohammed, S.M.; Jiddawi, N.S. 
(1999). The ecology and socio econ-
omy of Chwaka Bay. Report prepared 
for CARE, Tanzania. Zanzibar Town: 
IMS and CARE.

This key work describes the Chwaka Bay lagoon, 
including physical and ecological settings, the marine 
environment, the fishery and socio-economic settings 
both historically and its development until mid- 90s 
status. The work is a very good introduction to the 
place, provides an annotated bibliography and a list of 
the main species found in the Bay. 
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Mohammed, S.M.; Johnstone, R.W. 
(1995).  Spatial and temporal 
variations in water column nutrient 
concentrations in a tidally domi-
nated mangrove creek: Chwaka Bay, 
Zanzibar. Ambio: 24(7/8): 482-486

In this paper, the distribution of dissolved inorganic 
nutrients in Mapopwe Creek have been studied by 
determining spatial and seasonal variations in concen-
tration levels of different nutrients. 

Mohammed, S.M.; Johnstone, R.W. 
(2002).  Porewater nutrient profiles 
and nutrient sediment-water ex-
change in a tropical mangrove water-
way, Mapopwe Creek, Chwaka Bay, 
Zanzibar. African Journal of Ecology: 
40: 172-178

This paper represents a continuance of the study above 
(Mohammed & Johnstone, 1995), investigating sedi-
ment samples to assess the value of mangrove forests 
supplying other tropical habitats as coral reefs with 
nutrients. The study was done in Mapopwe creek of the 
Chwaka mangrove forest. 

Mohammed, S. M.; Johnstone, R. W. 
(2002). Studies of Benthic denitrifi-
cation in the Chwaka Bay mangrove 
sediments, Zanzibar. Tanzania 
Journal of Science: 28(1): 71-81

In this study, denitrification rates have been investigated 
in a narrow tidal creek in the Chwaka mangrove eco-
system to determine whether or not sediment denitri-
fication does play a role as a sink for nitrogen in this 
ecosystem. Spatial variations and seasonal differences in 
denitrification are described and discussed.

Msuya, Ch. A.; Howell, K.M.; 
Channing, A. (2006).  A new species 
of running frog, (Kassina, Anura: 
Hyperoliidae) from Unguja Island, 
Zanzibar, Tanzania. African Journal of 
Herpetology: 55(2): 113-122.

In this paper, a new species of running frog in the 
genus Kassina, which differs from all known species is 
described, which was at the time discovered in Jozani - 
Chwaka Bay National Park.   

Msuya, F.E. (2006). Seaweed 
farming as a potential cluster. In: 
Proceedings of the Innovation Systems 
and Clusters Programe in Tanzania 
(ISCP-Tz): Cluster Initiative Launching 
Workshop, Dar es Salaam, Tanzania, 
edited by Mwamila, B.L.M.; Temu, 
A.K., 102-113. 

This report describes innovation ideas and suggests 
strategies to improve the economy of seaweed farmers 
in Tanzania. Given examples are e.g. semi processing of 
the seaweed for export and the production of valuable 
seaweed products as soap or food snacks. Further, the 
farming of a new seaweed species is recommended. This 
work is not concerned with Chwaka Bay in particular

Msuya, F.E. (2006a). The impact of 
seaweed farming on the social and 
economic structure of seaweed 
farming communities in Zanzibar, 
Tanzania. In: World seaweed resources: 
an authoritative reference system. 
Edited by Critchley, A.T.; Ohno, M.; 
Largo, D.B. Amsterdam: ETI Bio 
Informatics. 

This report gives an overview over the development 
of seaweed farming as well as the current situation in 
Zanzibar. Cultivation methods, production trends, 
pricing, market arrangements and motivations of 
seaweed farming are explained, and the impact on the 
villages’ economies and life standard described. Further, 
negative aspects of seaweed farming are illustrated and 
suggestions for improvement are made. This work is not 
concerned with Chwaka Bay in particular.  

Msuya, F.E. (2006b). The Seaweed 
Cluster Initative in Zanzibar, 
Tanzania. In: Proceedings of the 3rd 
Regional Conference on Innovation 
Systems and Innovative Clusters in 
Africa. Dar es Salaam, Tanzania. 
Edited by Mwamila, B.L.M.; Temu, 
A.K., 246-260.

This work describes the industry of seaweed farming in 
Tanzania from its beginning in 1989, and presents the 
aims of the seaweed cluster initiative as approaching 
problems and integrating scientific knowledge to in-
crease yields. This work is not concerned with Chwaka 
Bay in particular.
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Msuya, F.E. (2007). The effect of stock-
ing density on the performance of the 
seaweed Ulva reticulata as a biofilter 
in earthern pond channels, Zanzibar. 
Western Indian Ocean Journal of 
Marine Science:6(1): 65-72 

This paper is based on an experiment in which the sea-
weed Ulva reticulata was grown at two different stock-
ing densities in a low cost integrated system in Zanzibar, 
and placed at the outflow of fish ponds. Weight, growth 
rate, biomass yield and nutrient uptake were measured 
and compared with a control seaweed to assess the 
biofilter function under different stocking densities. All 
collected Ulva was from Chwaka Bay. 

Msuya, F.E.; Kyewalyanga, M.S.; 
Salum, D. (2006).  The performance 
of the seaweed Ulva reticulata as 
a biofilter in a low-tech, low-cost, 
gravity generated water flow regime 
in Zanzibar, Tanzania. Aquaculture: 
254: 284-292

The results of this study describe the alternative of 
seaweed cultivations without the premise of electricity. 
A low-tech, low-cost, system using water flow by gravity 
in earthen ponds was installed in the outflow channels 
of fishponds, growing the biofilter Ulva reticulata. All 
collected Ulva was from Chwaka Bay.

Mtolera, Matern S.P. (2003). Effect of 
seagrass cover and mineral content 
on Kappaphycus and Euchema pro-
ductivity in Zanzibar. Western Indian 
Ocean Journal of Marine Science: 2(2): 
163-170

In this study, the growth rates of two species of Red al-
gae were investigated, comparing samples from settings 
with high and low seagrass occurrence, as well as vary-
ing mineral availability, discussing eventual influences. 
The study sites were uroa in Chwaka Bay and Paje. 

Muzuka, A.N.N.; Kangwe, J.W.; 
Nyandwi, N.; Wannas, K.O.; Mtolera, 
M.S.P.; Björk, M. (2001). Preliminary 
results on the sediment sources, grain 
size distribution and percentage cov-
er of sand producing halimeda spe-
cies and associated flora in Chwaka 
Bay. In: Marine Science Development 
in Tanzania and Eastern Africa. 20th 
Anniversary Conference on Advances in 
Marine Science in Tanzania, 28 June - 1 
July 1999. Edited by Richmond, M.D. 
and Francis, J., 51-59. WIOMSA book 
series, IMS/WIOMSA.

In this study, factors like distribution of grain size, 
CaCo3 content, thickness of unconsolidated sediments, 
and percentage cover of sand-producing Halimeda 
(green macroalgae) in Chwaka Bay are described to 
assess sources, sediment character, their lateral varia-
tion and relative contribution of Halimeda to the total 
sand budget in the study area. Characteristics of and 
differences between the different sites of the bay were 
described and analyzed. 

Muzuka, A.N.N., Nyandwi, N., 
Shagude, Y.W. (2003). Preliminary 
investigation of the pleistocene/
holocene sea-level changes along 
the coastline of Tanzania, with 
reference to Unguja and Pemba 
Islands. Institute of Marine Sciences, 
university of Dar es Salaam, Zanzibar.

In this study, sedimentary rock samples from different 
sites on Pemba and unguja Island have been analyzed 
to describe historical sea level changes and the forming 
of beach terraces and –ridges in the area. The study 
shows that “specific localities around the two islands 
where Pleistocene/Holocene sea level changes has 
been preserved in the form of marine terraces and/or 
beach ridges include Chwaka, uroa, Jambiani, Paje and 
Nungwi (unguja island) and Vumawimbi and Kiuyu 
(Pemba island).”

Muzuka, A.N.N.; Shaghude, Y.W.; 
Wannäs, K. O.; Nyandwi, N. 
(2005).  Sediment sources and 
their Distribution in Chwaka Bay, 
Zanzibar.  Western Indian Ocean 
Journal of Marine Science: 4 (2): 
185-197

The surveys to this paper focusing on the sediment 
sources and distribution patterns have been conducted 
through stable isotope analysis, nutrient measurements, 
and sediment investigations, from numerous samples 
taken from sites all over the Chwaka Bay. 
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Mwaipopo, O. (1998). On tid-
ally induced flow and the associated 
thermal behavior in Chwaka Bay, 
Zanzibar. M.Sc.  thesis, Department 
of Oceanography, Gothenburg 
university: Gothenburg, Sweden.

This thesis describes time series data of currents and sea 
level temperatures recorded in Chwaka Bay, to explain 
eventual tidal asymmetries and temperature variations. 

Mwandya, A.W. (2008). Fish commu-
nity composition related to habitat 
and water conditions in mangrove 
tidal creeks of Tanzania. Licentiate 
thesis, Dept. of Zoology, Stockholm 
university. Stockholm, Sweden. 

This thesis discusses the community composition of fish 
assemblages in different mangrove habitats of Tanzania, 
assessing eventual effects of abiotic factors, as well as 
comparing fish assemblages from mangrove forests in 
good condition as well as clear-cut sites. Several man-
grove sites were sampled, Mapopwe creek in Chwaka 
Bay among them.

Mwandya, A.W.; Gullström, M.; 
Andersson M.H.; Öhman, M.C.; 
Mgaya Y.D.; Bryceson, I. (2010). 
Spatial and seasonal variations of 
fish assemblages in mangrove creek 
systems in Zanzibar (Tanzania). 
Estuarine, Coastal and Shelf Science 89: 
277-286. 

In this study, spatial and season fish assemblage struc-
tures were studied in Zanzibar. Over a one year period, 
fish were sampled from three non-estuarine mangrove 
creeks. Fish assemblages were assessed and species 
identified, comparing macrophyte-vegetated and 
-non-vegetated sites. Impacts of, among others, bottom 
substratum, season and water condition factors were 
assessed.  The study investigates three mangrove creeks 
(two in Chwaka Bay, namely Mapopwe and Kinani) and 
one in Makoba, Kiwani creek. 

Mwandya, A.W.; Mgaya, Y.D.; Öhman, 
M.C.; Bryceson I.; Gullström, M. 
(2010). Distribution patterns of 
striped mullet Mugil cephalus 
in mangrove creeks, Zanzibar, 
Tanzania. African Journal of Marine 
Science: 32(1): 85-93.

This study investigated spatial and seasonal variations 
of the striped mullet Mugil cephalus in four mangrove 
creeks in Zanzibar. Significant differences in densities 
of juvenile mullets between the creeks were found, but 
densities were found to be higher upstream in three of 
the investigated creeks. Further, seasonal variations and 
factors like water depth and clarity influencing mullet 
densities were investigated. The same sites as the article 
above were sampled in this study. 

Myers, G.A. (2002). Local communi-
ties and the new environmental plan-
ning: a case study from Zanzibar. 
Area: 34 (2): 149–159.

This paper describes politic aspects, democratized local 
institutions and local knowledge of the environment, 
the integration of local communities, reporting the case 
study of Chwaka Bay on Zanzibar. 

Nasser, S.M. (1994). Socio-economic 
and ecological study of mangrove 
forest management in Zanzibar, 
Tanzania: A case from Chwaka 
Bay. M.Sc. thesis, Norwegian Centre 
for International Agricultural 
Development, Agricultural university 
of Norway. Aas, Norway.

To assess the value and roles of mangrove forests for 
the tropical coastal environment and associated coastal 
communities, this social-economical and -ecological 
study analyzed the mangrove forest management in 
Chwaka Bay.

Ngoile, M.A.K.; Shunula, J.P. (1992). 
Status and exploitation of the 
mangrove and associated fishery 
resources in Zanzibar. Hydrobiologia: 
247: 229-234

This study determined the distribution and growth 
forms of the mangroves of unguja (unguja ukuu, 
Kisakasaka, Pete, Muwanda and Chwaka) and Pemba 
(Micheweni, Chakechake, and Wete) islands. Further, 
fishery resources associated with the mangrove forests 
were assessed by investigating the composition of 
catches from landing sites with and without mangroves.
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Ngusaru, A.S.; Mohammed, S.M. 
(2002). Water, salt and stoichio-
metrically linked nutrient budgets 
for Chwaka Bay, Tanzania. Western 
Indian Ocean Journal of Marine 
Science: 1(2): 97-106

This study investigated the budgets of the in- and out-
flow of nutrients, water and salt between Chwaka Bay 
and the open ocean, to assess material flow and water 
exchange. 

Nilsson, C. (2005). Comparisons of 
catches and income for dema trap 
fishery in saegrass beds and seaweed 
farms - based on the local fishing 
techniques of dema fishermen. M.Sc.  
thesis, Department of Systems Ecology, 
Stockholm university. Stockholm, 
Sweden. 

This study investigated the effects of seaweed farming on 
the seagrass associated “dema” trap fisheries of Chwaka 
Bay. Comparisons of catches from different habitats in 
terms of species composition and the economic value of 
caught fish species, and suggestions for future manage-
ment strategies are made.  

Nilsson, H. (2008). Management 
strategies in the sea cucumber fishery 
in Zanzibar, Tanzania. M.Sc.  thesis, 
Department of Systems Ecology, 
Stockholm university. Stockholm, 
Sweden. 

This social-ecological interview study was conducted to 
assess the formal and informal management strategies 
existent at the time, as well as to suggest improvements 
for Zanzibar’s sea cucumber fishery management. The 
villages of uroa and Chwaka were included in the study. 

Nordlund, L.; Erlandsson, M.; de 
la Torre-Castro, M.; Jiddawi, N.S. 
(2010). Changes in an East African 
social-ecological seagrass system: 
Invertebrate harvesting affecting 
species composition and local liveli-
hood. Aquatic and Living Resources: 
23: 399-416.

This study analyzes invertebrate collection in seagrasses 
from a social-ecological perspective. The study sites are 
situated in the northern part of Zanzibar: one more 
exploited site in Nungwi village and another one further 
south on the east coast, in which no daily collection of 
invertebrate takes place (remote/inaccessible). Chwaka 
Bay is used in the discussion to compare similarities and 
differences of the invertebrate collection activities there 
with the north of Zanzibar.

Ólafsson, E. (1995). Meiobenthos in 
mangrove areas in eastern Africa 
with emphasis on assemblage struc-
ture of free-living marine nematodes. 
Hydrobiologia: 312: 47-57

In this paper, meiofauna in surface sediments from 
different sites of Zanzibar’s coast were investigated in 
terms of population density of the different taxa and 
their spatial variations, focusing on marine nematode 
communities. The investigated mangroves sites were: 
Maruhubi, Chukwani, Muwanda, Kitogani and Chwaka 
Bay. 

Ólafsson, E.; Buchmayer, S.; Skov, 
M.W. (2002).  The East African deca-
pod crab Neosarmatium meinerti (de 
Man) sweeps mangrove floors clean 
of leaf litter.  Ambio: 31(7/8): 569-573

This study investigated the leaf litter removal by the 
common mangrove decapod crab.  The removal capac-
ity in relation to the average daily litter fall is described 
and compared to a site where the crab is absent. The in-
vestigated sites were Gazi Bay in Kenya and in Zanzibar 
Maruhubi and Chwaka. 

Omar, A.A. (1999).  The lenght-
weight relationships of selected 
fish species caught along Mizingani 
coast and Mapopwe creek in Chwaka 
Bay, Zanzibar.  Furth term practical 
training report.  Institute of Marine 
Sciences Zanzibar, university of Dar es 
Salaam. Zanzibar, Tanzania.

The aim of this study was to determine eventual 
location-and time- specific length-weight relationships 
in the investigated fish species. Samples were taken us-
ing beach seines, and the fish species were identified, 
whereof five were selected for the measurements. The 
mangrove creek of Mapopwe in Chwaka Bay is one of 
the sites. 



329

Pakenham, R.H.W. (1947). Land 
tenure among the Wahadimu at 
Chwaka, Zanzibar Island. Printed by 
the Government Printer, Zanzibar.

The investigations of this report were initiated by the 
Government of Tanzania, to investigate the status of the 
land tenure in the Chwaka area. Particularly interesting 
is the issue of “Public Land”. Local communities and 
various kinds of usages of natural resources in the area 
are described. This is a document of major historical 
value for the Chwaka Bay area. 

Peck, A.; McQuaid, B. (1997).  Import 
and export of micro- and macro-
particulate matter in the mangroves 
of Chwaka Bay, Zanzibar.  School 
for International Training. Zanzibar, 
Tanzania. 

This study investigated whether and how seasonal and 
tidal changes influence the import and export as well as 
the amounts of particulate matter in the Mapopwe creek 
of Chwaka Bay. 

Pongoloni, L. (2009).  Importance 
of grazing by fish in seagrass 
(Thalassodendron ciliatum) mead-
ows: Edge effecs and scale-dependent 
variability. M.Sc. thesis, Department 
of Systems Ecology, Stockholm 
university. Stockholm, Sweden.  

This thesis describes the distribution of grazing pat-
terns of herbivorous fish (e.g. Leptoscarus vaigiensis) in 
Thalassodendron ciliatum dominated seagrass mead-
ows, through the analysis of fish bite marks. Two sites 
within Chwaka Bay as well at the coastal areas of Bweleo 
and Fumba were investigated. 

Porseryd, T. (2008). Effects of the 
herbicide Satunil on two non-target 
organismns Enhalus acoroides and 
Euchema denticulatum - a case study 
from Chwaka bay, Zanzibar. M.Sc.  
thesis, Department of Systems Ecology, 
Stockholm university. Stockholm, 
Sweden.  

This study assessed implications of the in the area com-
mon herbicide Satunil on the seagrass species Enhalus 
acoroides as well as the brown algae Euchema denticu-
latum, by conducting short- and long-term exposure 
experiments. Eventual effects are described for the two 
organisms respectively, as well as compared. All ex-
periments were done in Chwaka Bay using Chwaka Bay 
organisms and water. A major conclusion is that satunil 
seems to be not a threat for organisms in Chwaka Bay 
since it is not likely to be found at the high concentra-
tion level required to damage organisms. 

Pronker, A. (2002). Utilization of 
seagrass, mangrove and other bay 
habitats by commercially important 
fish species in Chwaka Bay, Zanzibar, 
Tanzania. M.Sc. thesis. Department of 
Animal Ecology and Eco-physiology, 
Radboud university of Nijmegen. 
Nijmegen, Netherlands. 

During this study, eight commercially important fish 
species were sampled in mangrove and seagrass habitats 
of Chwaka Bay, recording abundances, lengths and bio-
mass to describe their habitat utilization behavior and 
eventual influences of environmental factors. The sites 
were Marumbi seagrass, Chwaka seagrass and three 
stations along Mapopwe creek. 

Raymond, C. (2008). The structure 
of the sea cucumber production 
chain and resource use in Zanzibar, 
Tanzania.  M.Sc. thesis, Department 
of Systems Ecology, Stockholm 
university, Sweden. 

The aim of this interview study was to illustrate the 
structure, actors and flows of the sea cucumber fishery 
in Zanzibar. Focusing on the structure of the sea 
cucumber production chain and the identification of 
its actors. Chwaka Bay villages were part of the study. 
The sites considered in this study were: uroa, Chwaka, 
Mtende, unguja ukuu, Fumba, Mazizini, Mkokotoni, 
and Nungwi. 
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RGZ (Revolutionary Government 
of Zanzibar) (2010). Fisheries Act. 
Printed by the Government Press, 
Zanzibar.  

This is the most recent passed law for fisheries in the 
whole of Zanzibar. Chwaka Bay and all surrounding 
villages have to adhere to this law. 

Rust, M. (2004). The sponge Gozi 
(Halichondindae) as bait for dema-
fishers and as potential for aquacul-
ture in Chwaka Bay, Zanzibar. M.Sc. 
thesis, Department of Systems Ecology, 
Stockholm university. Stockholm, 
Sweden.  

In this study the preference of commercially important 
fish species for “gozi” (a mixture of sponge, cyanobacte-
ria, mud and seagrasses), often used in Chwaka Bay as 
bait in “dema” traps, was investigated in feeding trials. 
Further, growth patterns and important abiotic and 
biotic factors where “gozi” habitats were assessed.

Ruitenbeek, J., I. Hewawasam, and M. 
Ngoile M. eds. 2005. Blueprint 2050: 
Sustaining the marine environment 
in mainland Tanzania and Zanzibar. 
Washington D.C.: The International 
Bank for Reconstruction and 
Development. The World Bank.

This is the book presenting the approaches and ideas of 
the MACEMP project. The idea of a network of MPAs 
is presented and explained. A system of 8 networks is 
considered. The core priority network Nr. 3 is unguja 
Island. Chwaka Bay is part of this major network in the 
area encompassing Mnemba and the Jozani-Chwaka 
Bay National Park. 

Salum, L.A. (2009). Ecotourism 
and biodiversity conservation in 
Jozani–Chwaka Bay National Park, 
Zanzibar. African Journal of Ecology: 
47(Suppl. 1): 166–170

This interview study is based on an assessment of the 
influences of ecotourism on environmental conserva-
tion attempts in Jozani – Chwaka Bay National Park, 
and local communities. This investigation covered 
households from Pete and Kintogani villages. 

Saunders, F. (2011). It’s like herd-
ing monkeys into a conservation 
enclosure: The formation and estab-
lishment of the Jozani-Chwaka Bay 
National Park, Zanzibar, Tanzania. 
Conservation and Society: 9(4): 
261-273.

This paper is included in the dissertation thesis below. 
It analyzes the Integrated Conservation Development 
Project of the establishment of the Jozani-Chwaka Bay 
National Park, Zanzibar’s first National Park. 

Saunders, F. (2011). The politics of 
people – not just mangroves and 
monkeys. A study of the theory 
and practice of community based 
resource management of natural 
resources in Zanzibar. Doctoral 
Dissertation. Södertörns Högskola. 
Huddinge, Sweden.

This thesis concerns Chwaka Bay in the sense that 
the local politics and community issues regarding the 
establishment of the Jozani-Chwaka Bay national park 
are treated in detail from a community based manage-
ment perspective. Conflicts between development 
and conservation are illustrated and highlighted. Also 
theoretically, it makes an important contribution for 
a critical view about the application of common-pool 
resources design principles in developing countries. 

Semesi, S.I. (2009). Seawater pH as 
a controlling factor in macroalgal 
calcification and photosynthesis. 
Doctoral Dissertation.  Department 
of Botany, Stockhlom university. 
Stockholm, Sweden. 

In this research work, the influences of different pH lev-
els on calcareous macroalgae in Zanzibar are described. 
The impacts of varying pH levels on calcification rates 
and photosynthesis of different marine biota were inves-
tigated, compared, and eventual biological interactions 
described. The study was conducted in both Chwaka 
and Fumba Bays. 
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Semesi, S.I.; Kangwe, J.; Björk, M. 
(2009). Alterations in seawater pH 
and CO2 affect calcification and pho-
tosynthesis in the tropical coralline 
alga, Hydrolithon sp. (Rhodophyta). 
Estuarine, Coastal and Shelf Science: 
84: 337-341.

This paper is included in the above described Doctoral 
Dissertation (Semesi, 2009), and in the associated 
experiments, the effects of pH on photosynthetic and 
calcification rates of Ulva sp. were measured and ex-
plained. All rhodoliths were collected in Chwaka Bay.

Semesi, S.I.; Beer, S.; Björk, M. (2009). 
Seagrass photosynthesis controls 
rates of calcification and photosyn-
thesis of calcareous macroalgae in 
a tropical seagrass meadow. Marine 
Ecology Progress Series: 382: 41–47.

In this study it was examined if diel seawater pH fluc-
tuations due to photosynthetic seagrass activity affect 
the calcification- and photosynthesis rates of calcerous 
red- and green macroalgae in seagrass beds of Chwaka 
Bay. In situ measurements of calcification and relative 
photosynthetic electron transport have been conducted. 

Shunula, J.P. (1990). A survey on 
the distribution and status of 
mangrove forests in Zanzibar, 
Tanzania. Zanzibar Environmental 
Study Series No. 5, Nov.-Dec. 1989. 
The Commission for Lands and 
Environment. Zanzibar, Tanzania.

In this study, the spatial and physical status of the 
mangrove forests of Zanzibar and Pemba Islands were 
investigated. Soil types, species, littoral distribution, 
associated fauna, cutting and utilization as well as views 
on conservation are explained. The sites investigated 
were: unguja ukuu, uzi, Pete, Mwanda, Kisakasaka, 
Micheweni, Wete, Chake-chake, and in Chwaka Bay 
the selected sites were Michamvi facing the inner part 
of the Bay and Charawe. Several transects were done to 
analyze the conditions. 

Shunula, J.P. (2002). Public awareness, 
key to mangrove management and 
conservation: the case of Zanzibar.  
Trees: 16: 209–212.

This paper gives an overview over literature on man-
grove biology and ecology, with emphasis on linkages 
to local communities depending on these resources and 
the degree of awareness and management initiatives 
among local people and stakeholders. The protection 
form high physical energy of the Chwaka mangroves 
is remarked, as compared to other mangrove sites in 
Tanzania. 

Shunula, J.P.; Jumah, S.M.; 
Mohammed, M.A.; Machano, H.; 
Mwinyi, A.A. (2001).  Inventory on 
the mangrove forest resources in 
the Chwaka Bay conservation area. 
Dept. of Commercial Crops, Fruits 
and Forestry: Jozani and Chwaka 
Bay Conservation Project. Zanzibar, 
Tanzania.

This report presents the result of an inventory of Chwaka 
Bay’s mangrove forests. It includes a species listing 
and –analysis, information about relative density and 
dominance, degree of exploitation and regeneration for 
the respective areas, and a species by species discussion.

Shunula, J.P.; Whittick, A. (1996).  The 
mangroves of Zanzibar. Institute of 
Marine Sciences, Zanzibar, Tanzania. 
uSDM: 1-65.

This report presents general information about man-
groves, their characteristics and functions and roles in 
the marine environment. Major mangrove stands in 
the Zanzibar Islands are listed. Chwaka Bay mangroves 
are the largest mangrove stand in unguja Island, with 8 
different species reported and a great diversity in terms 
of soils ranging from coral rag, coarse sand and fine 
muds; associated fauna and other biological attributes. 
The paper makes clear that the zonation is not obvious 
in the Chwaka site. 
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Shunula, J.P.; Whittick, A. (1999). 
Aspects of litter production in man-
groves from Unguja Island, Zanzibar, 
Tanzania. Estuarine Coastal and Shelf 
Science: 49: 51-54

This paper presents the results of a study on the rates 
of litter production for different mangrove species at 
Maruhubi and Chwaka Bay mangrove forests. The sites 
were compared in terms of human activity, the daily 
and annual rate of litter production and flower and fruit 
propagule production.

Siex, K.S.; Struhsaker, T.T. (1999). 
Ecology of the Zanzibar red colobus 
monkey: Demographic variabil-
ity and habitat stability. International 
Journal of Primatology: 20(2): 163-192

In this study, social groups of the Zanzibar red colobus 
monkey Procolobus kirkii (commonly found in the 
Jozani-Chwaka Bay forest) were assessed in terms of 
social structure and population dynamics. The behavior 
of groups using different kinds of habitats (agricultural 
land and forests) and food resources were analyzed and 
compared.

Silva, P. (2006). Exploring the linkages 
between poverty, marine protected 
area management, and the use of 
destructive fishing gear in Tanzania. 
World Bank Policy Research Working 
Paper 3831, February 2006. WPS3831.

This research working paper presents the results of 
an assessment on the linkages between household 
characteristics, marine protected area activities and the 
choice of fishing gear, conducted as an interview study 
with coastal communities in mainland Tanzania and 
in Zanzibar. The paper stresses the Jozani-Chwaka Bay 
conservation area as example of ICM. It also presents 
based on Ruitenbeek et al. 2005, the ideas of expansion 
of the Mnemba Island conservation plans to include the 
whole of Chwaka Bay with its villages. All the sites were 
data collection took place were: Tanga, Mafia Island, 
Menai Bay, Jozani-Chwaka Bay forest part, and Misali 
Island.

Stadlinger, N. (2008). Possible risks 
and effects of pesticide usage on rice 
fields in the Cheju-area, Zanzibar. 
M.Sc. thesis, Department of Systems 
Ecology, Stockholm university. 
Stockholm, Sweden.

This study’s aim was to assess risks and implications 
of pesticide use on Zanzibar. Data collection was con-
ducted through interviews with farmers using pesticide 
in their rice cultivations and fishermen from Chwaka 
Bay, who reported fish mortalities which might be 
linked to the pesticide use. 

Stadlinger, N. (2010). Pesticide 
management in Tanzania. Interview 
studies on use, sales and imports. 
Licenciate thesis. Department 
of Systems Ecology, Stockholm 
university. Stockholm, Sweden.

This licenciate thesis focuses on the management 
of agricultural pesticides in Tanzania and Zanzibar. 
Firstly, farmers’ pesticide use and risk awareness were 
investigated, followed by an assessment of interactions 
between actors that are responsible for pesticide sales 
management on Zanzibar for better future manage-
ment. The issues of Cheju toxicants draining into 
Chwaka Bay are presented. 

Stadlinger, N; Mmochi, A.J.; Dobo, 
S.; Gullbäck, E.; Kumblad, L. (2011). 
Pesticide use among smallholder rice 
farmers in Tanzania. Environment, 
Development and  Sustainability: 13: 
641–656.

This interview study was conducted with smallholder 
rice farmers in Rufiji, Tanzania mainland and in Cheju, 
Zanzibar. Pesticide use and risk awareness among farm-
ers were investigated, whereof the latter showed serious 
shortcomings, especially concerning safe pesticide 
handling. Chwaka Bay is concerned with this study as 
it is the drainage basin of Cheju.
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Steindler, L.; Beer, S.; Ilan, M. (2002). 
Photosymbiosis in intertidal and 
subtidal tropical sponges. Symbiosis: 
33.

This research done for this article was to examine the 
occurrence of marine sponges showing photosynthetic 
activity from associated photosymbionts in Zanzibar. 
The selected sites for the investigation were Chwaka 
Bay, Matemwe, Changuu, Mbweni and Fumba. The 
study was conducted in January and February 2000.  

Strandberg, F. (1999). Nutrient 
dynamics of sediment from two 
mangrove ecosystems with different 
degree of human influence. A micro-
cosm experiment on Unguja Island, 
Zanzibar, Tanzania. M.Sc. thesis, 
Department of Zoology, Stockholm 
university. Stockholm, Sweden.

In this study sediments from two different mangrove 
habitats under differing anthropogenic impact were 
sampled and analyzed, to assess how elevated nutri-
ent concentrations influence nutrient dynamics in 
mangrove ecosystems. In the experimental setup, the 
sediment samples were exposed to different dilutions 
of sewage water to study nutrient fluxes. The habitats 
chosen to perform the microcosmos experiemnts 
were in Chwaka Bay, the Mapopwe mangrove creek 
and in Maruhubi close to Zanzibar town, the area of 
Mpigaduri. 

Streusand, R. (2007). Impact of nature 
trails on Jozani forest, Zanzibar.  
M.Sc. thesis. Institute of Marine 
Sciences, university of Dar es Salaam. 
Zanzibar, Tanzania.

The aim of this thesis was to investigate whether nature 
trails have a negative impact on the surrounding forest. 
Canopy cover, abundance and size of trees as well as 
species composition were analyzed. All the investigated 
plots were placed in the Jozani-Chwaka Bay national 
park, close and faraway from the nature trails. The 
results show no significant differences between plots, 
but still small differences were found suggesting further 
studies on the impacts on the forest. 

Struhsaker, T.T. (2003). Conservation 
of red colobus and their habitats. 
International Journal of Primatology: 
26 (3).

This paper is a review of the conservation status of red 
colobus monkeys. Major threats are listed, a framework 
for evaluating conservation problems is suggested and 
recommendations to improve the conservation status of 
existing national parks are made. Focus is on the Jozani-
Chwaka Bay forest area. 

Subramaniam S.P. (1990). Chwaka 
Bay (Zanzibar, East Africa) as a 
nursery ground for penaeid prawns. 
Hydrobiologia: 208: 111-122.

The recruitment patterns, seasonal variations, distri-
bution as well as other characteristics of post-larval 
penaeid prawns in Chwaka Bay were investigated in 
this study.  Two sites within Chwaka Bay were sampled; 
station I about 200m off Chwaka village and station II 
inside the mangrove creek close to Charawe area (next 
creek east of Mapopwe). The most abundant species of 
penaids were Penaeus latisulcatus (75%) and Penaeus 
indicus (15%). The importance of seagrasses in relation 
to these organisms is discussed too. 

Svavarsson, J.; Melckzedeck, K.W.; 
Olafsson, E. (2002). Does the 
wood-borer Sphaeroma terebrans 
(Crustacea) shape the distribution 
of the mangrove Rhizophora mucro-
nata? Ambio: 31: 7-8.

This study describes the frequency of the isopod borer 
Sphaeroma terebrans (Crustacea) in mangrove forests 
of Kenya and Tanzania. For affected forests, different 
impact levels are described for different mangrove 
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