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Foreword
Chumbe Island Coral Park, Ltd. (CHICOP), established
in 1992 as a private non-profit company, just off
Zanzibar Island in Tanzania, is a unique example of
successful Marine Protected Area (MPA) management
through income generation from eco-tourism. Even
though our nature reserve is small, many interesting
projects have been implemented by CHICOP’s
Conservation and Education team and are presented
in this 2015 status report.
Over the last two years, Chumbe has further evolved in
response to our ever changing, dynamic world. Our
research findings suggest that through our
conservation efforts, the Chumbe Reef Sanctuary has
been able to maintain it’s health and biodiversity
status, and we are also proud of our education efforts:
over 1500 students have visited Chumbe Island for
education purposes since 2012. We can not think of a
better location to educate and inspire our future
leaders about environmental conservation.

I started to work on Chumbe as a marine park ranger
in September 1992. At that time the Chumbe project
was just a concept with its main dream to protect the
reef and the forest for conservation and education
activities. Twenty three years later I am happy to say
that the dream has become reality. After years and
years educating fishermen about the benefits of
protecting a coral reef, we have observed an
increase in awareness amongst fishermen. The
Chumbe Reef Sanctuary has remained as one of the
most spectacular coral gardens in the world, and we
are proud to present our conservation efforts within
the following status report.
Omari Nyange Ame
Head Ranger

We hope to see you soon!

A major part of sustainable conservation of nature is
the education of people that live in and next to it. In
Zanzibar, there is a big lack of knowledge about the
importance of environmental issues. Within the
Chumbe Education Program, we strongly support
Education
for
Sustainable
Development
(ESD), which is a lifelong learning process. Through
ESD, CHICOP helps students and community
members to develop the knowledge, skills and action
competence needed to create and sustain a viable
future for human and all forms of life in Zanzibar and
on the planet. Thus the Chumbe Education Program
contributes to the millennium development goals
especially on resource management and strategies
for addressing poverty. We are happy to present you
the proceedings we have achieved during the past
two years.

Ulli Kloiber & Team
Conservation and Education Manager

Khamis Khalfan Juma and Enock Kayagambe
Environmental Educators

One thing that differentiates Chumbe from most
projects with social, rather than financial goals, is that
we don’t receive donor funds for our core activities.
Therefore, I would like to thank all our guests that
decide to visit our project - without them there would be
no conservation and education programs!
An exciting season 2015/16 is ahead of us and it is the
collective passion of each one of our team members
that
drives
Chumbe
and
inspires
our
guests, regardless if they are tourists, Zanzibari
students or community members.
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Introduction CHICOP
Chumbe Island is situated 12 km Southwest of Stonetown, Unguja, Zanzibar
and 6 km from the nearest point on the Unguja coast (Chukwani).
Latitude/Longitude: 6 16' S; 39 10' E. It is one amongst several MPA’s in
Tanzania, but the only MPA amongst four conservation areas in Zanzibar. The
Chumbe MPA closely borders the Menai Bay Conservation Area.

From left to right: hermit crab and the education centre, Chumbe flag, sunset over the education centre.
Photos by Oskar Henriksson.
39 ° 30' E

Chumbe Island Coral Park Ltd (CHICOP) has been registered in Zanzibar in
1992 for the sole purpose of establishing and managing the park. Company
objectives are non-commercial, while operations follow commercial principles.
CHICOP is registered as a MPA with the UNEP-World Conservation
Monitoring Centre (WCMC) in Cambridge/UK and was also distinguished as
Member of the UNEP Global500 Forum in 2000.
The nature reserve includes the Chumbe Reef Sanctuary (gazetted in 1994), a
Closed Forest Habitat, a Visitors Centre and an Eco-Lodge. Management is
based on consecutive Management Plans 1995-2005 and 2006-2016 (for
project details see www.chumbeisland.com).
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A key reason for CHICOP's early establishment, investment proposal and
campaigning to gazette the Chumbe MPA was the observation of high
biodiversity value s, in both the reef and forest habitat.
Permitted
uses
of
the
marine
park
include
recreation
(swimming, snorkelling, underwater photography), education and research.
Extractive and destructive activities, such as fishing, anchorage, collection of
specimen (even for research) are not allowed. Research is co-ordinated with
the Institute of Marine Sciences of the University of Dar es Salaam and
regulated by the Chumbe Island Management Plans 1995-2005 and 20062016.
0
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Mission statement for Chumbe Island Coral Park :
Km

“To manage, for conservation and educational purposes, the Chumbe
Island Reef Sanctuary and the Forest Reserve. This is also supported by
eco-tourism activities which are directly related to the non-consumptive
uses of the natural resources.”
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39 ° 30' E

Unguja Island, Chumbe Island is marked with a red circle. Drawing by Anders Knudby.

Chumbe Island Coral Park Ltd (CHICOP) was registered in Zanzibar in 1992
for the sole purpose of establishing and managing the nature reserve. On 3rd
January 1994 an agreement was signed between the Ministry of
Agriculture, Livestock and Natural Resources and CHICOP, declaring the reef
to the west of Chumbe as the Chumbe Reef Sanctuary (CRS) by virtue of
section 6 (1) (e) of the 1988 Fisheries Act, Legal notice no. 99 of the 24th
December, 1994. This made Chumbe Island Zanzibar’s and Tanzania’s first
MPA (IUCN, 2001) and gave CHICOP responsibility for preserving, controlling
and managing the Reef Sanctuary for an initial period of 10 years. On 3rd
January 2004 this arrangement was reviewed and extended for a further
period of ten years. Under article 8 of this agreement, reference is made to the
Chumbe Management Plan which will “be approved by the Advisory
Committee, will be adhered to [in order to] ensure that the company is
managing, controlling and preserving the CRS in a manner befitting a Marine
Sanctuary.”

Part I:
Conservation
Programs

On 22nd July 1995 an agreement was signed between the Ministry of
Agriculture, Livestock and Natural Resources and CHICOP which declared the
land area of Chumbe Island, excluding the area leased to CHICOP, a Closed
Forest Habitat (CFH) in accordance with the provisions of Wood Cutting
Decree Ch. 121 and which entrusted management, including efficient
control, conservation management and culturing of the natural resources, to
CHICOP for a period of 33 years.
Chumbe is classified as a Class II protected area under IUCN’s WDPA
listings. This is defined as a: National Park / Protected Area managed mainly
for ecosystem protection and recreation: A natural area of land and/or
sea, designated to (a) protect the ecological integrity of one or more
ecosystems for present and future generations, (b) exclude exploitation or
occupation inimical to the purposes of designation of the area and (c) provide
a foundation for spiritual, scientific, educational, recreational and visitor
opportunities, all of which must be environmentally and culturally compatible
(Spalding et al., 2001).
The Chumbe Reef Sanctuary has been declared as one of the most diverse in
the region, and hosts 90% of East Africa’s hard coral species (more than 200
species from 55 genera), over 440 reef fish species, as well as the critically
endangered Hawksbill Turtle (Eretmochelys imbricata) and the endangered
Green Turtle (Chelonia mydas). The Closed Forest Habitat possesses
several, healthy individuals of the critically endangered Ader’s duikers
antelope (Cephalophus adersi) and a large population of the IUCN data
deficient Coconut crab (Birgus latro), along with various species of
endangered birds. The tree Uvariodendron kirkii is listed as Vulnerable and
there are indications of rare reptiles on the island.
5

UN recognition & renewal of
Conservation News: Marine Sanctuary Agreement
Chumbe Island Coral Park receives UN recognition!
The work of Chumbe Island Coral Park Ltd towards the sustainable
management and protection of the Chumbe coral reefs has been recognized
by the UN Secretary General in his report to the General Assembly on
Protection of coral reefs for sustainable livelihoods and development, in
preparation for the Rio+20 - United Nations Conference on Sustainable
Development 4-6 June 2012.
Under the heading "The role of national legislation in protecting coral reefs
(including importance of inclusion of indigenous/local communities)" on Page
21, the report says: "A noted example for PES (Payment for Ecosystem
Services) within the context of coral reefs habitat is the private, non-profit
Chumbe Island Coral Park Ltd (CHICOP) in Tanzania. The Government of
Zanzibar established a protected area around the island and its fringing coral
reef in 1994 and gave the management rights to CHICOP, which is
responsible for implementing the CHICOP Management Plans 1995-2016."

Diverse coral reef within the MPA on the western side of Chumbe Island. Photo by Markus Meissl.

Renewal of Chumbe Island Marine Sanctuary Agreement!
In agreement with the Ministry of Fisheries and Livestock in Zanzibar, Chumbe
Island Coral Park has been granted another 10 year renewable contract to protect,
conserve and manage the reef on the western side of Chumbe Island as a Marine
Protected Area (MPA).
CHICOP would like to thank the Government of Zanzibar and the Ministry of
Livestock and Fisheries for recognizing the value of our mission. As CHICOP does
not receive any outside funding in order to manage, for conservation and education
purposes the MPA and forest sanctuary, we would also like to extend gratitude to
our guests who make the project possible.
The Chumbe Reef Sanctuary on the western side of Chumbe Island. Photo by Markus Meissl.
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Management Plan 2006-2016
A management plan is a fundamental tool to enable effective planning, development and
management of a Marine Protected Area (MPA). It is designed to provide guidance to
the MPA management team, through the identification of the key goals and objectives of
the MPA in both time and space. Within these objectives, associated management
actions provide recommendations for the setting of priorities, the identification of roles,
responsibilities & stakeholder input, and the methodologies to be employed to ensure
the sustainable development and management of the MPA. The Convention on
Biological Diversity (CBD; to which the United Republic of Tanzania is a signatory)
comments that management planning at individual MPA level is important for “…
generating clear short and long term management objectives and associated
programmes” (CBD, 2004).
A management plan should:
- provide a good decision-making framework
- be appropriate given the context of the MPA
- be adequate in terms of content
- be designed for effective implementation
(Wells & Mangubhai, 2005:p.15)

Conservation objectives of the Chumbe Island MPA: 2006 -2016
I. To protect & manage the marine & forest ecosystems in the nature reserve
II. To promote research in the CRS and CFH in support of management
III. To develop and implement biodiversity monitoring systems for both the
marine & forest habitats in the nature reserve
IV. To promote the conservation of rare & endemic species

Outlook
Currently, CHICOP’s management plan is being reviewed and will be up-dated in
2016 for the next ten years. This will be done according to the “Strategic Adaptive
Management “ (SAM) approach and aims at developing SMART objectives that will
be tied to smart, measurable, attainable, realistic and time bound targets and
indicators. Existing monitoring systems will measure these indicators against known
baseline data, thus helping Chumbe to strengthen the eco-system based
management of the sanctuary.

The present management plan is following on from the earlier CHICOP management
plan of 1995-2005. It is important to evaluate the MPA in terms of the effectiveness and
relevance of the initial plan as well as review the status of the project in general in order
to assign and priorities objectives and management actions for the next ten years.
Steps involved in the development of the 2006-2016 management plan
The first step was to draw out the key ‘values’ (biodiversity, natural and socioeconomic
values) of the project as it is today.
The second step was to review the original objectives in the management plan 19952005 and assess the adequacy of this initial plan.
Thirdly, there was an assessment of the management processes to date in
implementing the original management plan, and the identification of areas where
outputs have not met the expectations of the objectives (and where more management
attention needs to be focused in the future), and – conversely - areas that have
exceeded the original objectives.
Fourth, an up to date review of the existing policy and legal framework within which
CHICOP operates has been undertaken.

The eco-lodge on Chumbe Island. Revenue from eco-tourism activities is channeled back into conservation,
education and research. Photo by Oskar Henriksson.

7

Key Values of the MPA
Biodiversity values:
Value

Justification

Species-rich habitats & ecosystems

High species diversity in the CRS, including 55 hard coral genera and more than 400
coral reef species. Healthy mangrove stand population and dense coral-rag forest of the
CFH represent a remnant of the coastal mosaic forest habitat.

Nationally representative habitats and
ecosystems

The CRS is protected as a No-Take-Area (NTA) and is therefore, a rare historical
example of non-impacted fringing reef representative of the region. The CFH is a good
example of an increasingly rare forest habitat in the region.

Globally threatened species on the
IUCN red-list

The CFH is host to the critically endangered (IUCN-CR) Ader’s duiker (Cephalophus
adersi), and the CRS is a feeding ground for the critically endangered (IUCN-CR)
Hawksbill turtle (Eretmochelys imbricata) and the endangered (IUCN-E) Green turtle
(Chelonia mydas).

Rare species nationally

The CFH is host to the data deficient (IUCN-DD) Coconut crab (Birgus latro) which is
considered to be increasingly rare in the region. Uvariodendron kirkii, is a tree species
previously considered regionally extinct, with little research undertaken to date.

Socio-economic/cultural values:
Value

Justification

Education

A variety of habitats and ecosystems provides education opportunities, combined with
associated values from the ecotourism infrastructure in the education of future
generations.

Research

A 'natural laboratory' and control site for researchers which enables to examine
comparative impacts / effects between non-protected and protected sites, as well as a
site of rare and endangered species.

Sustainable fisheries

Through the full protection of the NTA and the associated spillover effect, combined with
the connectivity to the adjacent Menai Bay Conservation Area.

Tourism & recreation

Regulated and controlled ecotourism and recreation activities enable revenue
generation to sustain MPA operations.

Historical / archaeological sites

Presence of historical monuments, namely the mosque, lighthouse and lighthouse
keepers house (converted into the education centre).

Researchers, tourists, education

Other natural values:
Value

Justification

Specific fringing reef habitat formation

Shallow habitat with dramatic formations, high rugosity and diverse topography
providing diverse habitat niches.

Island ecosystems

Island ecosystems provide rich, isolated habitats relatively separate from external
influences and pressures, allowing for a reduction in variables for research (control
sites).

Source area for recruitment

Situated within a pivotal region in East Africa where cross Indian Ocean currents
converge. A NTA at this site offers high potential as a source area for coral larvae.

The key values in the MPA are outlined in the table. Structure & format adapted from Wells & Mangubhai, 2005.
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Top right: mangrove kingfisher with its prey. Middle: excited eco-lodge guests on their way to the Chumbe Reef
Sanctuary for snorkeling. Bottom: sunset above the Chumbe Reef Sanctuary. Photos by Oskar Henriksson and
Warren Devine.

Chumbe Reef Sanctuary (CRS)
After the discovery of Chumbe's incredibly diverse reef eco-system, CHICOP
succeeded in officially closing the fringing reef west of Chumbe Island in October
1992 (after several years of campaigning!). With Chumbe being located upstream
of the most important fishing grounds opposite Stone Town, Zanzibar's capital, the
Chumbe Reef provides a protected breeding ground for fish, corals and other
species which can spread out to decolonize nearby, overfished and degraded reef
areas. Being a source reef makes Chumbe's protection of vital importance to both
the preservation of biodiversity and the fisheries economy in the region. On the
24th of December 1994 the Zanzibar Government officially gazetted the reef as the
"Chumbe Reef Sanctuary" (CRS) and with this Chumbe had become the first
marine park in Tanzania, and the first privately managed MPA in the world.
Chumbe is a rare example of a still pristine coral island ecosystem in an otherwise
heavily overfished and over-exploited area.
There are four key habitat areas in the CRS:
1) Pelagic
3) Coastal Shallows
2) Coral Reef
4) Intertidal areas
Pelagic: Open, relatively deep, oceanic habitat. Photo by Lina Mtwana Nordlund.

Coral Reef: Healthy hard coral communities, dominating the CRS.
Photo by Oskar Henriksson.

Coastal Shallows: Shallow, rock and sand dominated areas.
Photo by Lina Mtwana Nordlund.

Intertidal areas: All areas exposed between the tides into the eulittoral
area. Photo by Lina Mtwana Nordlund.
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Borders of the CRS
Since 2013 Chumbe Island has had four demarcation buoys deployed on the boundaries of the Chumbe Reef Sanctuary
(please see map and GPS coordinates below). The presence of these demarcation buoys has been of outmost importance
for the MPA reef management and the improved relationship with local fishermen over the years.
Three, state of the art buoys (Sealite, SLB700) with solar powered lights were funded by Seacology (www.seacology.org)
and in March 2013 we were excited to host Seacology’s Program Manager, Ms Karen Peterson and Field Representative
Mr. Dishon Lionel Murage for a site visit to Chumbe Island.
Chumbe’s conservation team conducts regular buoy maintenance checks via scuba diving to ensure durability of the buoys,
as poor quality of stainless steel material available in the region has been the biggest challenge for the team. In August 2013
CHICOP was very grateful to receive funding from ‘Coral Reef Care’, a Dutch foundation with the mission of conserving and
protecting world’s marine ecosystems (www.coralreefcare.com), in order to be able to purchase quality stainless steel chains
and shackles from Germany. We are very excited about this huge improvement and would like to thank Rolf and his team
from Coral Reef Care for the generous support.
Buoy location

GPS coordinates

Demarc North

S6 16.440

E39 10.416

Demarc Middle

S6 16.822

E39 10.365

Demarc South Middle

S6 16.988

E39 10.428

Demarc South

S6 17.197

E39 10.611

Traditional sailing boat passing outside the CRS which is marked by
demarcation buoys. Photo by Markus Meissl.

From top right: Patrol Ranger, Shabani during buoy maintenance check; Head Ranger Omari cleaning buoy material using Scuba diving;
di
NGO Seacology visiting
Chumbe Island to inspect the Sealite, SLB700 buoys which were funded in 2012. Photos by Ulli Kloiber.
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Trespassing
From the very beginning, CHICOP employed and trained former fishermen from adjacent villages as park rangers and stationed
them on the island. Up to now their main tasks are to patrol the reef and the closed coral rag forest, ensuring that the laws prohibiting
fishing, anchoring and wood cutting within the protected area are met. Since 1992 the rangers have been monitoring any event or
infringement, and their reports provide daily data on the type and number of vessels involved, nature of the intended activity and the
fishers' reaction to the rangers' intervention.
Previous to the MPA establishment, the western side of Chumbe Island was little accessed and had no traditional fishing grounds.
Since colonial times the area has been off-limits
limits for traditional dugouts and outrigger boats, as they were considered to be hazardous
obstructions for large vessels travelling in this Dar es Salaam/Zanzibar channel. Additionally, there was a military base on the
adjacent coast which had used the area around Chumbe Island for shooting range exercises. When village outreach meetings were
conducted in the early years of the project, the response from the community representatives regarding Chumbe becoming an MPA
was therefore, generally positive (Riedmiller, 2003).
2003
However, ranger patrols still met with some resistance on site in the early years, predominantly from fishers visiting from more distant
areas in Unguja. Since 1998 it became apparent, through the analysis of the ranger data, that many infringements that were
reported, have coincided with political events, such as election campaigns (mid nineties) and/or the timing of Ramadhan, or stormy
conditions when fishermen anchored temporarily and did not denote attempted trespassing (which involves poaching and anchoring).
The trespassing has decreased to less than 50 incidents per year since 2008.

Total number of trespassing incidents per year in the
Chumbe Reef Sanctuary (1993 - 2014)
180

# of trespassing incidents

160
140
120
100
80
60
40
20
0
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
From top: Ngalawa, Ranger Juma Salum with fishing trap found in the intertidal area of CRS, poaching attempt by a local spear gun fisherman.
Photos by Ulli Kloiber and from Chumbe archive.
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Fauna in the CRS

“…one of the most spectacular ‘coral gardens’ to be found anywhere in the world.”
J.E.N Vernon Australian Institute of Marine Science

A variety of marine species inhabit the Chumbe Reef Sanctuary (CRS). Out of the four key habitats of Chumbe Island,
the coral reef is the most diverse, hosting 90% of the hard coral species in East Africa which are represented by at
least 16 coral families. Zvuloni et al. (2010) reports that coral diversity across several reefs in Zanzibar (Bawe,
Mnemba, Changuu and Chumbe) was highest at Chumbe Island which supported the highest number of taxonomic
units (TAUs).
In addition, a total number of 448 fish species has been recorded inside the borders of the CRS since 1992. A species
list for the recorded fauna of the CRS is available in our office.
German guests Willi, Barbara and Martin Leyendecker have been returning to Chumbe Island for many years and have
spent countless hours of snorkelling in the Chumbe Reef, taking underwater images that resulted in Chumbe’s first and
unique underwater photo-guide in 2011. From there, the project further developed into the completion of a 2nd edition in
2013 and by October 2015, a 3rd edition which includes even more species and amazing images from various
underwater photographers, students and scientists will be available on the island.
The whole Chumbe team is very proud of the photo guide, which has become the most important and popular
guidebook on Chumbe Island, and we are especially honored to have returning guests such as the Leyendecker family!
Chumbe is welcoming further inventory studies in order be able to identify and record more species, especially within
the group of invertebrates. Research proposals that follow the non-destructive principles as outlined in CHICOP’s
management plans should be submitted through CHICOP’s Conservation Manager (chumbe@zitec
chumbe@zitec.org).

From top right: highly diverse hard coral community of CRS (photo by Markus Meissl); majestic arc-eye hawkfish (photo by Markus Meissl); ghost pipe fish in
the coastal shallows of the CRS (photo by Frida Lanshammar); Faviid coral polyps (photo by Ulli Kloiber);
Kloiber) endangered green turtle (photo by
Ulli Kloiber); Willi Leyendecker, Ulli Kloiber and Barbara Leyendecker presenting both editions of the “Underwater Photo-Guide” on Chumbe Island in 2013.
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Monitoring Programs
Monitoring provides early warnings of stress e.g. to the reef and allows appropriate
management actions to be taken to mitigate these stresses. This allows an
adaptive management scenario to be undertaken, defined by Wells and Mangubhai
(2005) as ‘adjusting management actions on the basis of lessons learned over
time’. If monitoring is conducted by stakeholders, it can also increase
environmental awareness and provide a sense of ownership and motivation to
protect the monitored ecosystems (Wagner, 2005).

Chumbe Island is surrounded by incredibly diverse, marine ecosystems that provide a
natural laboratory full of research opportunities. CHICOP’ s conservation team is
involved in the following monitoring programs:

A long-term monitoring program should allow data to be collected over timescales
by providing stronger evidence of the effects of terrestrial and marine reserve
protection than comparative studies (Russ, 2002). By providing increased evidence
of the benefits of nature reserves, monitoring data will therefore, increase locally
and internationally support for nature reserves. Monitoring data can also be used to
assess whether management objectives are being achieved, to highlight issues for
which that reserve needs support or funding and to report achievements (Wells &
Mangubhai, 2005).

2. Coral reef monitoring
Designed in 2006 by E.H.M Tyler, recorded are fish communities, coral
health, crown-of-thorn starfish, and sea urchin species

1. Seawater temperature monitoring
Started in 1997, by Dr. Christopher Muhando from the Institute of Marine
Science, University of Dar es Salaam in collaboration with Chumbe Island

3. Seagrass monitoring
Started in 2006, data submitted to a global, online database called SeagrassNet
4. Humpback whale monitoring
Chumbe joined a regional monitoring program in 2008 and annually submits
recorded sightings and whale behavior

Sea Surface Temperature (SST) Monitoring

In April 1998 (red arrow) El Niño held sea surface temperature 2°C higher than
average (over 30°C) causing severe bleaching and coral mortality events through
out the Indo-Pacific. The Chumbe Reef Sanctuary was also affected but it’s coral
health and diversity is believed to have helped the reef recover quicker and with
more coral diversity compared to surrounding reefs in Zanzibar.

30
29

SST (oC)

Two loggers are installed in the CRS and provide a continuous dataset of sea
surface temperature. The loggers are removed every three months for data
retrieval (in cooperation with the Institute of Marine Science in Zanzibar). The
data (see graph) helps draw correlations between high water temperatures and
coral bleaching events. The years 2013 and 2014 were relatively ‘cool’ compared
to 1998.

31

28
27

1998
2013
2014

26
25
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

This graph is published with the kind permission of Dr Christopher Muhando. Institute of Marine Science, ZnZ
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Coral Reef Monitoring
CHICOP’s conservation team has been monitoring the Chumbe Reef Sanctuary (CRS),
which is a 0.3 km² no-take area, since 2006. The monitoring program was specifically
designed to provide evidence of management effectiveness and to inform management,
with the key aim of making this sustainable within the resources of the MPA.
A total of 20 transects are monitored annually by a trained ranger who collects data by
snorkelling. Since 2008 a reef similar in benthic habitat quality but unprotected and
located outside the CRS has been established as a control reef. Data collection includes
recording of commercial fish from six families and corallivorous Chaetontids via belt
transects, whereas urchin species, crown-of-thorns starfish (COT) and the proportion of
coral colonies afflicted by COT predation, bleaching, disease and damage are
measured in 5m radii. The collected data is handed over to the conservation manager
who analysis the data and writes up summary reports and recommendations.
Fish communities
Fish surveys are focused on particular fish families that are commercially targeted in the
Zanzibar archipelago. Since the CRS is closed to fishing, it is important to see how this
influences fish populations and sizes. The following indicator species are linked to
fishing pressure and reef health:
Triggerfish are sea urchin predators that also indicate fishing pressure since they are
easily caught by hook and line.
Butterfly fish (3 species in specific ) eat coral polyps and when found in abundance are
linked to live hard coral cover.
Sweetlip, Snapper, Grouper are omnivorous fish that provide insight into the predation
conditions on the reef.
Rabbitfish and Parrotfish are fish families often caught by local fishermen and indicate
the area’s fishing disturbance.

From top: Omari Nyange conducting coral reef monitoring (photo by Karlyn Langjahr), middle left: orange striped
trigger fish (photo by Martin Leyendecker), middle right: indicator butterfly fish (photo by Markus Meissl), bottom
right, Blacksaddle grouper (photo by Ulli Kloiber). Bottom: diverse hard coral species in the CRS (photos by Lina
Mtwana Nordlund).
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Coral monitoring
variables
Fish:
Balistidae
Haemulidae
Lutjanidae
Scaridae
Serranidae
Siganidae
Chaetodontidae

Habitat:
COTS
D. setosum
D. Savignyi
E. mathaei
E. Diadema
Coral colonies
COT predation
Colour bleach
Dead bleach
White Syndrome
Black Band Disease
Pigmentation
White splotch
Tumors
Brown Band Disease
PUWS
Other diseases
Natural damage
Human damage
Unsure damage

Monitoring Results: Fish Communities
Insights into 9 years of coral reef monitoring in the CRS: 2006 - 2015
Graph 1: Why does size matter?
Comparing the abundance of large commercial fish (more than 50 cm in length)
between Chumbe and the fished control reef, reveals that larger fish are found in
the CRS. This is because large fish tend to be removed first by fishing methods.
Large fish produce more young and help rejuvenate near-by reefs!

Graph 2: habitat protection?
Compared to the fished control reef, Chumbe shows a much higher abundance of
corallivore (coral polyp eating) butterfly fish. This abundance is linked to a high abundance
of live hard corals in the sanctuary that provide a diverse reef habitat and food source for
species like the butterfly fish. Unprotected reefs worldwide are facing severe habitat
degradation resulting in reefs dominated by dead coral rubble and macro-algae instead of
live hard corals!
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Graph 3: why are parrotfish important?
Parrotfish remove dead corals and clean
areas for new corals to settle. They
remove weedy growth and cart away tons
of sand and sediment that would
otherwise smother the corals!
Recent studies found that most heavilyfished reefs in the Indian Ocean have lost
virtually all of their large parrotfish! In the
CRS however, data show that parrotfish
populations are intact, consisting of
different size classes and performing their
essential roles in looking after the reef!
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Monitoring Results: Sea Urchins
Population increases of the long-spined sea urchin Diadema setosum around Zanzibar
are believed to have caused loss of seagrass beds and coral cover, and possibly
competitive exclusion of herbivorous fishes. This has prompted both conservation
organizations and local fishermen to call for management of this species. However, the
population dynamics of Diadema setosum are poorly understood, and the effects of any
management initiatives are difficult to predict.
As part of the Coral Reef Monitoring manual, our conservation team has been recording
the distribution and abundance of the following sea urchin species:
- Diadema setosum
- Diadema savignyi
- Echinothrix diadema
- Echinometra mathaei

Diadema setosum

CRS

Average # of urchins per radius

250

Control reef

200

Average urchin number per m2

Our monitoring data show that the CRS has reached this target in 2008 (14 years after
protection!) and since then sea urchin density has further decreased, while density
levels on a near-by unprotected reef are still high due to predator exploitation.

Since 2006 the average number of Diadema setosum has gradually decreased.
Compared to a unprotected and fished site outside the CRS (control reef), the CRS has
a significant lower number of diadem sea urchins. Research suggests that intensive
fishing and shell collection through decades have removed most of the natural urchin
predators such as the orange-striped triggerfish in Zanzibar’s unprotected reefs.
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Average sea urchin densities – setting targets!
A critical step within the strategic adaptive
management approach is to set measurable and
time-bound objectives so that progress can be
tracked! Sea urchin density is an important indicator
for live coral cover and is now being monitored
against a regional target density of less than
1 urchin/m2 (McClanahan, 2014), indicated by the
blue line in the graph below.

2011/12

2012/13

2013/14

2014/15

Below left: Echinothrix diadema.
Photos by Nell Hamilton.

Monitoring Results: Crown-of-Thorns
The Crown-of-thorns starfish (COT), Acanthaster planci, grows up to 50 cm
across, has 12 to 19 arms, and is covered in poisonous spines. COT are hard coral
predators, feeding preferably on polyps of staghorn corals from the genus Acropora
which are important and abandoned reef-building corals. During the last 50 years their
numbers have been increasing and outbreaks seem to occur more frequent, causing
great damage to coral reefs world wide.
There are three common theories regarding COT outbreaks: 1) removal of
predators, 2) human influence on water quality and 3) natural fluctuations.
During an outbreak COT densities increase, the competition for food increases and
the feeding preference broadens from tabular corals (preferably Acropora sp.) to other
coral species. Lanshammar & Muhando (2008) looked at coral mortality and recovery
after the last major El Niño event in 1998 and its relation to COT population densities
in the Zanzibar archipelago. Benthic data from three islands on the west coast of
Zanzibar (Chumbe, Bawe, and Changuu) showed that the % cover of Acropora corals
dropped to 10-15% during the El Niño event in 1998, after which a slow coral recovery
could be seen on all reefs. However, after a major COT outbreak in 2002/03, % cover
of Acropora corals has further dropped dramatically down to around 1% on all reefs
except for Chumbe, where live Acropora coverage has recovered to pre-bleaching
numbers.

COT removal program in Chumbe
When increased densities of COT were
noticed
inside
the
CRS
in
2004, CHICOP management initiated a
manual COT removal program which
involves park rangers who collect, count
and measure all COTs detected during
random swims inside the CRS. This
removal program has proven to be a
very effective management tool as a
total number of 4054 COT starfish could
be removed since 2004 (see graph
below), which had a very positive effect
on the health status of the CRS.
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Top right: Omari Nyange removing a COT from the CRS. Left middle: COT feeding on Acropora table coral, leaving white feeding scare and measurements of a COT collected from the CRS. Photos by Ulli Kloiber.
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Seagrass Monitoring
Seagrass meadows are vitally important to the health of adjacent coral reefs
(Dorenbosch, 2006) as they provide nurseries, shelter, and food for a variety of
commercially and ecologically important species like fish, sea turtle, seahorse, and
crustaceans (Orth et al., 1984; Bell and Pollard, 1989; Nagelkerken et al., 2000).
Seagrasses are marine angiosperms that are commonly distributed in tropical and
subtropical coastal intertidal areas where they assist in stabilizing the seafloor with their
root systems and filter or trap harmful pollutants or particles derived from land
production (Howard et al., 1989; Duarte and Chiscano, 1999).
Of the 13 seagrass species known from the region (Bandeira and Björk, 2001), 7 species
are found around Chumbe Island:
- Cymodocea rotundata
- Cymodocea serrulata
- Halodule sp.
- Thalassia hemprichii

- Thalassodendron ciliatum (formerly Cymodocea ciliata)
- Halophila ovalis
- Syringodium isoetifolium

Since 2006 CHICOP’’s conservation team has monitored 3 permanent transects covering
seagrass beds at different depths within the CRS (see detailed set-up map). Species
diversity and distribution are recorded every 3 months and data is sent to SeagrassNet, a
global monitoring network which works towards preserving the global seagrass
ecosystem by increasing knowledge and public awareness of this threatened coastal
ecosystem.

Chumbe’s SeagrassNet monitoring site TZ19.2 - (S 6° 16.6596' E 39° 26.2626')

2007

2014

Information from the SeagrassNet website: www.seagrassnet.org
“SeagrassNet is an expanding, worldwide ecological monitoring program that
investigates and documents the status of seagrass resources and the threats to
this important and imperilled marine ecosystem. The program started in 2001 in
the Western Pacific and now includes 115 sites in 32 countries with a global
monitoring protocol and web-based data reporting system. Our ultimate aim is to
preserve the valuable seagrass ecosystem by increasing scientific knowledge
and public awareness of this threatened coastal resource.”
Bottom: Thalassodendron ciliatum,, photo by Nell Hamilton. Top: CHICOP guiding rangers conducting seagrass monitoring, photo by Ulli Kloiber.
Bottom right: visual comparison of seagrass coverage in two photo quadrats from 2007 and 2014, indicating the highly dynamic character of a seagrass ecosystem, photos by Ulli Kloiber and from Chumbe archive.
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Closed Forest Habitat (CFH)
Approximately 90% of Chumbe Island is covered by one of the last remaining pristine
'coral rag' forests in Zanzibar. This forest was declared a Closed Forest Habitat
(CFH) in 1994 by the Government of Zanzibar, and the management was entrusted
to CHICOP.
The CFH hosts a highly specialized plant community, that has developed to survive
without any groundwater, as the bedrock of the island is made up of an impressive
substrate of fossilized coral that is unable to store rainwater. This coral rag forest is
dense with adventitious roots thrusting out in all directions, capturing moisture from
the humid air, and epiphytic species wrapping themselves around all available
surfaces. It has taken researchers up to 4 hours to navigate the length of the island
and more than 124 plant species have been identified so far.
There are three key habitat areas in the CFH:
• Mangrove pools: small, saltwater-inundated pools with water levels varying
with the tides and vegetation dominated by mangrove.
• Scrub: relatively short scrub (3m), possibly wind/salt clipped,
occurring on the periphery of the forest habitat.
• Tropical Dry Forest: relatively tall (6m), dense coastal thicket covering
the majority of the island.
In the management of this habitat, materials imported onto the island are carefully
screened to avoid any non-indigenous elements intruding into this preserved
environment. Such practice was unfortunately not in place in the early 1900's when
rats were accidentally introduced onto the island, probably by British ships bringing
materials when the lighthouse was established.

From right: Mangrove pool and fossilized brain coral. Photos by Markus Meissl.

The Chumbe sanctuary includes a 22ha Forest Reserve that covers 90% of the island, photo by Markus Meissl.

After the successful conclusion of a rat eradication program in May
1997, which was managed by CHICOP with support from specialists
from the Cork University in Ireland and the Zanzibari Plant
Protection Division, the island was freed from this non-indigenous
species and conditions further improved for the island's flora that
had been under pressure from competition from the rats consuming
the vital regenerating fruiting bodies.
Not surprisingly, the forest has become a refuge for an abundance of
birds, bats, crustaceans, non-poisonous snakes and lizards. Rare species
occupying the forest include Ader’s duiker, a critically endangered miniantelope, and the Coconut crab, the largest land-living arthropod in the world.
CHICOP welcomes more research that is needed to identify the true biodiversity of
this unique ecosystem that subsist off the island’s fossilized coral foundation.

From right: skink, forest bug (photos from Chumbe archive), non-poisonous green tree snake
(photo by Peter Köhler).
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Birds
Chumbe Island also has a rich bird life. Ornithological observations and studies have been ongoing since the project started in 1993 (see
table below for summary of reports). Amongst the recent highlights was the return of Dr. Peter and Ursula Köhler who conducted a followup monitoring survey in 2014, providing interesting insights regarding the breeding and non-breeding bird communities on the island
(details outlined in their reports which are available in the CHICOP office).
Moreover, Dr. Peter and Ursula Köhler also spent extra time to train our staff in bird identification and ecology, and assisted our team in
revising the aves species list for Chumbe. Asanteni sana!

Year

Researcher(s)

Output/reports

1993

Peter & Ursula Köhler

A preliminary survey of birds on Chumbe Island: First report (6th-18th Jan 1993)

1993

Philip Bowen

An ornithological introduction to Chumbe Island (Frontier Tanzania )

1994

Peter & Ursula Köhler

A preliminary survey of birds on Chumbe Island: Second report (5th-19th Jan 1994)

1994/95

Dudley & Penny Iles

Extracts from our diaries (observation throughout the year)

1993-95

Ornithological notes from Chumbe Island, Zanzibar: Summary of observations

1994/95

Dudley Iles
Peter & Ursula Köhler
Peter & Ursula Köhler

1994-95

Dudley & Penny Iles

Observations and visitor booklets: Checklist for Chumbe, Chumbe Island Nature Trail

1995

Chumbe aves species list 1995

2000

Robert Mileto &
Gill Castle
Heather Skillings

2003

Hart Webb

Migratory Birds on Chumbe Island (ISP project for School of International Training)

2004

Alyssa Robb

A survey of the Birds of Chumbe Island (ISP project for School of International Training)

2014

Peter & Ursula Köhler

2014
2015

Peter & Ursula Köhler
Köhler & Kloiber

Follow-up
up Monitoring Survey of Birds on Chumbe Island, Zanzibar, February 2014
Supplement November 2014 to the “ Follow-up
up Monitoring Survey of Birds on Chumbe Island,
Zanzibar, February 2014”
Non-breeding
breeding bird species on Chumbe Island, Zanzibar, February and November 2014
Revised Chumbe Aves List

A preliminary survey of birds on Chumbe Island: Third report (28th Nov - 11th Jan 1995)

The Birds of Chumbe Island: a case study (ISP project for School of International Training)

From top right: African Reed Warbler, ringed in Feb. 2014; Peter Köhler with Head Ranger Omari Nyange and Guiding Ranger Juma Salum during a bird survey; Mangrove Kingfisher
(all photos by Markus Meissl).
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Birds
The most common birds that can been seen frequently during a visit are:
- Dimorphic Heron
- Paradise Flycatcher
- Mangrove Kingfisher
- White-browed Coucal
- African Reef Warbler

- African Fish Eagle
- Zanzibar Sombre Greenbul
- Red Eyed Dove
- Red-capped Robin Chat
- Little Swifts

Roseate terns breeding on Chumbe Island in 2012. Photo by Ulli Kloiber.

Sea bird conservation
In Zanzibar the Roseate tern (Sterna dougallii) is a rare migratory coastal seabird.
The species is listed on the IUCN Red List, however, with the status ‘Least
Concern’ due to an extremely large global range and an estimated global
population of 80,000 individuals. Roseate terns are threatened by a number of
agents of which hunting in the wintering quarters may be the most significant.
Natural predators can also take a great toll on localized colonies, particularly when
terns are disturbed from the nest by other birds and humans. Finally, habitat loss
and extreme weather events have caused local extinction of some colonies.

From top left (clockwise): African Fish Eagle, Dimorphic Egret, Common Ringed Plover, African Paradise
Flycatcher, Mouse-Coloured Sunbird with nest, House Sparrow. Photos by Markus Meissl & Antony Gillingham.

In 1994, 2006 and 2012 large breeding colonies (600-800 birds!) settled on
Chumbe’s small islets in the south for a period of about 3 months each. The
colonies have been closely monitored and detailed reports are available in the
CHICOP office. Unfortunately, Roseate terns have not been observed breeding on
Chumbe since 2012.
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Bats
Bats (Chiroptera) are among the most diverse and widespread group of mammals as more than 900 species are known worldwide. One third
of the known species are feeding on nectar or fruit, therefore, playing a crucial role in plant pollination and seed dispersal. Most of the
remaining species are insectivorous and primary consumers of nocturnal insects. In many parts of the world bat manure (guano) is used as a
fertilizer on dry land.
About 80 species of bats are known from Tanzania (Hutson et. al. 2001), including the vulnerable flying fox (Pteropus voeltzkowi) endemic to
the island of Pemba, Tanzania. There is limited knowledge of the exact status and distribution of the great majority of the other remaining
species.
On Chumbe Island bats were first recorded in 1993 (Bayliss & Stubblefield) and further research by Köhler (1995, 2014) and Hayes (2003)
revealed even more species (see table below). Observations are ongoing and recorded in order to get a better understanding of roosting sites
and behaviour of the bat species present on Chumbe Island.

Species

Common name

Recorded

Interesting facts

Hipposideros
commersoni

Giant leaf-nosed bat

1993,
2012

Nocturnal insect eater, rests during the day, photographed in 2012

Epomophorus
wahlbergi

Wahlberg’s fruit bat

1995,
2003

named for erectable epaulettes of hair, feeds on fruits

Eidolon
helvum
Tadarida
limbata

Straw-coloured
fruit bat
White-bellied
free-tailed bat

1995,
2015
2014

Seasonal island visitor with roosting sites on Chumbe
Species not confirmed, young individual measured in 2014

Top right (clockwise): Wahlberg’s fruit bat (photo by Ben Hayes), White-bellied free-tailed
tailed bat (photo by Köhler), Giant leaf-nosed
leaf
bat( photo by Ulli Kloiber), Straw-coloured fruit bats
Photos by Markus Meissl and Köhler.
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Aders’ Duiker

In order to improve the future of this threatened species, CHICOP began to work with
the Department of Forestry towards the establishment of an Ader’s duiker sanctuary in
the Chumbe forest in 1995. Consultants of the Department and CHICOP studied
vegetation conditions, and found the Chumbe forest be of exceptionally good quality to
provide suitable habitat for these duikers (D. Aplin; A. Williams). Therefore, a small
breeding population of 6 Ader’s Duikers was translocated from the Mtende Region to
the fully protected forest reserve of Chumbe Island: in December 1998 one female and
in February 2000 three males and two females (MacPherson et al., 2002).
Following the principles of re-introductions of endangered species, as outlined by
IUCN, monitoring procedures have bee in place since then.

Monitoring includes observation of scent marks,
production of sighting records including video and
image footage from a wildlife camera (see graph
below), and implementation of so-called “drives” to
estimate the number of these shy individuals. The
latest drive in 2012 confirmed at least four adult
individuals and one juvenile.
Although direct sightings have decreased over the last
two years, recent video footage derived from the wildlife
camera in 2014/15 revealed healthy individuals and
also allowed identification of gender.

Ader's duiker sightings (2005-2014)

# of sightings

Ader's duiker (Cephalophus adersi) rank as one of the most threatened antelope
species in the world, accepted to be extinct in its original range on the African mainland
coastal thicket and forests of the Kenyan coast. Today, only a relict population survives
on Zanzibar (Unguja) island and this small population continues to decrease as a result
of habitat destruction and uncontrolled hunting despite being protected by Zanzibar law
(Archer 1994). The Wildlife Department under the Ministry of Agriculture, Natural
Resources and Environment of Zanzibar is working on a survival strategy, but tackling
the root causes of this species’ demise, such as de-forestation, is a long-term and
difficult task, and time is in short supply for the Ader’s duiker.
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From left: Ader's duiker (Cephalophus adersi) - male individual with tag on right ear, photographed on 25th
June 2014, using a wildlife camera (right photo by Martin Leyendecker). Cameras are installed in the proximity
of scent marks (photo top right by Martin Leyendecker) which are used by the animals to mark their territories.

The Ader’s duiker project is managed in collaboration between Chumbe Island
Coral Park (CHICOP) and The Wildlife Division of The Department of Commercial
Crops, Fruits and Forestry (formally the Commission for Natural Resources) within
the Ministry of Agriculture, Natural Resources, Environment and Co-operatives of
Zanzibar. Munich-Hellabrunn Zoo and the Mammal Ecology Research Group
(MERG), Royal Holloway University, London provided technical support. The
Project was financed and supported by Chumbe Island Coral Park Ltd. (CHICOP),
Chicago Zoological Society (CZS), Eco-tec (Zanzibar) Ltd., World Wide Fund for
Nature (WWF), Fauna and Flora International (FFI), British Ecological Society
(BES), British Airways, Munich-Hellabrunn Zoo, and Bavarian Television.”
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Coconut Crab
The Coconut Crab (Birgus latro), also called Robber Crab, is the largest land-living
arthropod in the world with a carapace diameter of up to 45cm. The common name
derives from the crab’s ability to climb coconut trees and easily crack coconuts, their
favorite food, with its powerful claws. The crabs have evolved to live on land but begin
their life in the sea, later adopting shells as houses for protection until they grow large
enough to manage with just their hardened carapace alone. This gives these crabs a
lobster-like appearance with their curled-under abdomens.
Unfortunately, coconut crabs are hunted for their tasty meat and have become locally
extinct in areas typically close to human settlements, such as Zanzibar.
However, coconut crab research in the East African region is extremely limited and the
disappearing species is unfortunately still listed as data deficient in the IUCN
endangered species listing, as nobody knows how many are left.
A healthy Birgus latro population is still found on Chumbe Island which has become a
study base for international researchers and students.
A recent population study conducted by Swedish students from the University of
Gothenburg in 2013, found 394 individuals which showed a significant differentiation
regarding both thoracic size and body mass between the sexes. Females displayed a
smaller (≈ 39 mm) and lighter (≈ 595 g) appearance compared to the larger (≈ 48 mm)
and heavier (≈ 1150 g) males. Analysis of activity level based on temperature and
humidity, significantly demonstrated an elevated activity during moist periods. More
details can be found in their report (pdf on request available).

The graph (http://www.fao.org/docrep/field/003/AC281E/AC281E00.htm) shows that the thorax length (TL) of
a coconut crab can be used to estimate its age. Males become in general larger than females, both reach
sexual maturity at age 6 and stop growing after about 35 years.
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Coconut crab (Birgus latro). Photo by Oskar Henriksson.

Coconut crabs have two morphotypes that are not linked to their gender: red/brown and purple/blue.
Photo bottom left (by Ulli Kloiber) shows a buried female with eggs. Photo bottom right (by Markus
Meissl) shows a female of the blue morphotype, feeding on coconut.

Conferences, Workshops & Networking
We are proud to be in charge of a successful, private nature reserve where the eco-lodge
eco
fully funds the sustainable management of a Marine Sanctuary and a Forest
Reserve, and provides environmental education for local and international students. To share our experience, success and lessons learned we attend, exhibit, and present our
project activities at conservation and education related conferences and workshops whenever options are coming up. During the last two years the highlights were:
The Nature Conservancy (TNC) - Workshop for Trainers:
Reef Resilience & Responding to Climate Change, 10-14th June 2013, Zanzibar
Chumbe’s Conservation and Education Manager, Ulli Kloiber participated in this workshop
and completed a 3-month online Reef Resilience course, followed by a one week training
course that was highly successful as it brought together experts and other reef
managers/trainers from all over the WIO region in order to discuss and share ideas
regarding more effective long-term coral reef management. Each participant left the
workshop with a specific training plan that was later implemented on local scale.
Ecotourism and Sustainable Tourism Conference (ESTC), 24-27th Sept 2013, Kenya
More than 500 professionals from around the world came together to highlight and promote
ecotourism’s role in sustainable development. ESTC13 aimed to strengthen the industry’s
commitment to the recent UN resolution, “Promotion of Ecotourism for Poverty Eradication
and Environment Protection”, which recognizes ecotourism’s positive impact on
sustainable community development efforts. CHICOP was represented by Project Director
Sibylle Riedmiller who held an oral presentation ‘Sustainable Marine Park Financing
through Eco-Tourism’.
3rd International MPA Congress (IMPAC), 21-27th Oct 2013, France
Every four years, IMPAC brings together major maritime stakeholders from around the
globe to assist in the conservation and sustainable development of the oceans. This 3rd
IMPAC aimed to deliver a new vision and tools to achieve the goal of protecting 10 % of
the world’s oceans by 2020. CHICOP, represented by Non-Executive Director, Eleanor
Carter held an oral presentation during a workshop called ‘Working with the private sector:
sector
contributions and empowerment in a win-win approach’. In addition, CHICOP also
contributed a conservation video at oceanplus.tv:
http://www.oceanplus.tv/en/stories/video/113-zanzibar-chumbe-island-coral-park-short-film
film

8th WIOMSA Scientific Symposium, 28th Oct – 2nd Nov 2013, Mozambique
WIOMSA (Western Indian Ocean Marine Science Association) brought together
over 400 scientists, conservationists, civil society representatives, and the private
sector from 15 countries, promoting partnerships through linking multiple
scientific domains across geographic boundaries and beyond the academic
sphere. CHICOP was represented by Scientific Adviser, Lina Mtwana Nordlund
and Conservation and Education Manager, Ulli Kloiber who held an oral
presentation titled ‘Getting the balance right: a governance analysis of Chumbe
Island Coral Park’ and presented a poster ‘Chumbe Island Coral Park – PES
pioneer for coral reef conservation’. The symposium was very successful and full
of networking opportunities.
Western Indian Ocean Climate Change Training Workshop for Coastal and
MPA, Part I, 18th–23rd Nov 2013, South Africa
and Vulnerability
Assessment, Scenario Planning and Analyzing Adaptation strategies
Workshop and Mentor training for Coastal and MPA, Part II, 29-7th June
2014, Zanzibar
MPA practitioners from the WIO region, such as Chumbe Island, participated in
this capacity building training that aimed at increasing our understanding of
climate change in order to be able to respond and plan for associated changes in
the regional, coastal and marine environment. The workshop involved the
presentation of newest climate change data, case studies from the region and a
lot of team exercises that fostered discussion and experience sharing amongst
the participants, mentors and instructors. Field trips to close-by MPAs made
these workshops a unique learning experience which was funded and facilitated
by NOAA (National Oceanic and Atmospheric Administration), USAID and
WIOMSA.
Youth Workshop “Inspired Generation”, 17th Oct 2014, Zanzibar
The ISLANDS project through the Department of Environment Zanzibar
conducted this one day workshop in order to discuss the training methodology
developed by the Youth for Sustainable Development (YSDF) that will guide the
“Inspired Generations Program” in Zanzibar. The purpose of this workshop was
to mobilise students and to build up capacities among local stakeholders towards
sustainable development initiatives in Zanzibar.
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Research
In addition to our ongoing monitoring programs, CHICOP was honored to host researchers from around the globe over the past two
tw years.
Here are the highlights:
Influence of Seascape Configuration on Abundance and Life Stage Distribution
of Fish Species in Seagrass beds in Zanzibar (Jan 2013)
Master students Alan Koliji, Gustav Palmqvist and Karolina Wikström from Stockholm
University studied how different seascapes harbors different seagrass beds with different
fish communities in Zanzibar including Chumbe Island.
Population study of the coconut crab (Birgus latro) on Chumbe Island
(March 2013)
Master students Eric Bergwall and Andrea Kilstromer from the University of Gothenburg
investigated differences between male and female crabs regarding abundance, weight
length ratio, coloration, food preference, and choice of habitat.
East African Marine Transect (EAMT) Expedition (March 2013)
The EAMT was a 4 months expedition along the east coast of Africa, from South Africa to
Kenya. The expedition aimed to improve our understanding of the ecology of the east
African coral reef ecosystems, by employing a quantitative, diver-operated stereo video
survey technique to gather information on the status of the fish communities within the
region. Data (also from Chumbe) is available online: http://movingsushi.com/east-africamarine-transect.
Seagrass-coral reef connectivity and cross habitat trophic interactions in the
tropical seascape of Zanzibar (August 2013)
Master students Klara Mossegard, Sara Hemming, Eylem Elma, and Conny Aberg from
the Stockholm University looked at the distribution of functional groups in space and
time, spatial variation of fish functional groups and particular invertebrates in seagrass
meadows and coral reef and seagrass connectivity in relation to herbivory and
predation.
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Effects of different marine conservation regimes on fish community structure
in Tanzania and Mozambique (Oct 2013)
Master student Stefan Skoglund from the Stockholm University evaluated the
effects of state run MPA’s and co-management protected areas, on seagrass and
coral reef ecosystems, while his colleague Per Hedberg looked at the function of
seagrass habitats for fish recruitment .
Response of carbonate builders to anthropogenic, environmental and
geomorphological changes in Unguja Island, Zanzibar (Sept 2014)
The research of PhD student Natalia Herran and Dr. Gita R. Narayan from the
Leibniz Centre for Tropical Marine Ecology, Bremen/Germany aimed to develop a
distribution map of the carbonate producers along the shallow reef platform of
Zanzibar. Moreover, Dr. Narayan investigated the abiotic changes and biotic
response of carbonate producers to eutrophication from wastewater effluent along
a nutrient/pollution gradient from Stone Town to three nearby reefs and seagrass
meadows (Changuu, Bawe and Chumbe).
In November 2014, two students from the School of International Training (SIT)
collected data and completed the following ISP projects: “A Survey of Serranidae
on Chumbe Island, Zanzibar, Tanzania” and “A Comparison of the Seagrass
Bed Health on Chumbe Island, Zanzibar, Tanzania”.
Pdf copies of all completed research studies can be requested via email:
chumbe@zitec.org

School education in Zanzibar, as elsewhere in the region, is based on rotelearning of an extremely academic syllabus that has little relationship with the
surrounding world. Extra-curricular activities, such as field excursions are
rarely organised and very few children have a chance to visit their surrounding
ecosystems. In 2000, CHICOP officially started an Environmental Education
(EE) program with the aim to provide hands-on environmental education for
schoolchildren, and at the same time to give teachers ideas on how to
conduct field-based environmental education in marine biology, forest ecology
and environmental protection. CHICOP’s EE program is the only regular and
large-scale program in Tanzania that fills the gap in school curricula and
provides educational experiences and information for local schools on
environmental issues and marine ecology.

Part II:
Environmental
Education

On field excursions to Chumbe Island, students get the chance to learn about
nature within the appropriate environment. Experience shows that the
participating children which are guided by environmental educators on the
coral reef and along nature trails, benefit greatly from the insight they gain
while exploring the habitats. Additional lectures in marine biology, forest
ecology and environmental protection discussing climate change and
biodiversity issues enhance the practical experience.
In addition to field excursions, CHICOP has also conducted outreach work
within schools, which has proven to be extremely successful. Not only have
schools fully participated in the field excursions but they have also shown
great enthusiasm to undertake more field based, hands-on, extra curricula
learning in the ordinary school environment. Some of the topics for many
environmental clubs are waste management, biodiversity loss and climate
change mitigation projects such as tree and mangrove planting activities.
In 2007, the EE program was further expanded with an environmental
education resource called the Chumbe Challenge Environment Award. This
project provides teaching material for student groups and teachers to continue
working with environmental issues in their local environment once they have
returned from an educational trip to Chumbe Island. Extensive evaluation
seminars are held regularly to monitor the quality and to continuously improve
the EE program.
CHICOP is also building a reputation for having great knowledge in marine
resource management and has been involved in training of local government
officials, groups of fishermen from all over Zanzibar, local NGO’s and other
groups interested in marine and coastal environment and education. Since the
consequences of climate change have become more evident throughout the
region (e.g. increased coastal erosion and changing weather patterns),
CHICOP’s stakeholders have shown a growing interest in learning how to
mitigate these impacts.
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Management Plan 2006-2016
Education objectives of the Chumbe Island MPA (2006 -2016)
I.

To promote environmental education issues regionally

II.

To provide environmental education through the Chumbe Education Program

III.

To educate national and international visitors to the MPA

Between 1996 and 1999, the early EE program focused on trial excursions to Chumbe Island, only
conducted with local school children. Through lessons learned during this initial phase, the program has
continuously been developed through new phases. In April 2015, the program has completed Phase 10,
which focused even more on teacher training through hands on seminars and workshops where teachers
learned about simple experiments that are easily applied in their local environment.
In order to fulfill the education objectives of the Management Plan, CHICOP continues operating its EE
program with a very adaptive management approach, constantly trying to find new ways to evolve and
adapt the program in response to a constantly changing environment.

EE educator, Enock Kayagambe in the Chumbe classroom, explaining local
secondary school children about coral bleaching. Photo by Ulli Kloiber.

EE educator, Khamis Khalfan teaches snorkeling to Zanzibari students in the shallow water, with the Chumbe lighthouse in the background, one of 3 historical monuments on the island. Photo by Lina Mtwana Nordlund.

28

Chumbe Field Excursions
The excursions to Chumbe Island provide hands-on
environmental education for school children of all ages,
and at the same time they give teachers ideas for how to
conduct field-based environmental education in marine
biology, forest ecology and conservation.
conservation
Interactive pre-visits in schools, that are held up to one
month before the actual excursion, give the students a
brief overview about the environmental issues that are
further discussed on the island. Additionally, pre-visits
give our EE team the opportunity to get to know the
students and find out more about their interests, so that
the activities can be planned accordingly.
accordingly
Intertidal walk
During spring low tides students get the chance to walk in
the intertidal zone, guided by an EE educator. Laminated
ID cards of common animals and plants help the kids with
species identification in a fun way.
Eco-bungalow study
Students visit one of Chumbe’s 7 eco-bungalows and are
encouraged to think and discuss about different processes
that have been designed to minimize environmental
impacts on Chumbe e.g. students investigate the rain
water harvesting system and the concept of compost
toilets.

Snorkelling:
Although
they
have
grown up near to coral
reefs, most students have
never seen live corals.
Many students, especially
girls, can’t swim at all and
are snorkelling for the first
time.
Therefore,
life
jackets, floating rings,
and tuition are a must!

Forest walk
Students explore the unique and protected coral rag forest on
Chumbe Island. While learning more about medicinal plants
and the geological history of the island, students are
encouraged to also use their other senses such as hearing to
bird songs, touching waxy leaves and smelling at mangroves
roots.
Classroom
During interactive classroom sessions in Chumbe’s unique
education centre, students learn more about concepts of
ecology, waste disposal and coral reef conservation.
Photos by Markus Meissl, Ulli Kloiber and Anita Walther.
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Educational Outcomes
Since the establishment of the EE program, CHICOP has offered one-day school
excursions to Chumbe Island to more than 6400 students, 1100 teachers and 690
community members and government officials. This equals a total number of 8203
participants that have taken part in the EE program up to April 2015. Most of the
participating students are coming from local secondary schools (80%).

1400

Teachers
Students

1200

Others (government, community)

# of participants

1000
800

Local students studying in the Chumbe classroom. Photo by Markus Meissl.
Graph left: number of participants during the different EE phases (2000-2015).
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Outcomes
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•

The number of different schools applying each year to participate in
the program has increased significantly, reflecting the program’s
popularity.

•

The number of total education trips per year has constantly been
increasing since its initiation in the year 2000.

•

Increased interest from national and international universities to
participate in the education trips.

•

Teacher evaluation seminars, held after each EE season, confirmed
that awareness about environmental issues has increased among
students, after participating in the Chumbe Field Excursions.

•

Inspired by the Chumbe Island Excursions many secondary schools
have started environmental clubs, aiming to further increase
environmental knowledge and awareness in their communities.

•

CHICOP is often used as an example of good practice for other
projects wishing to intiate and develop Environmental Education,
e.g. Misali Island (Pemba, Tanzania) or Lamu Island (Kenya).

0
1
(2000)

2
3
4
5
6
7
8
9
10
(2001/02) (2003/04) (2004/05) (2005/07) (2007/09) (2010/11) (2011/13) (2013/14) (2014/15)

Education Phase and season

CHICOP promotes gender equality and for each
island excursion, the EE team makes sure that
not only boys, but also girls get the opportunity to
participate in the program.
Therefore, the students groups visiting Chumbe
Island are always mixed regarding the gender of
the students. Between 2000 and 2015, 48% of
the students have been girls. Especially the
guided snorkelling is a unique opportunity for
girls since many do not have the chance to learn
how to swim nor the chance to see the coral
reef.

Zanzibari girl returning from snorkeling in the reef sanctuary during her educational trip to Chumbe. Photo by Markus Meissl.
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The Chumbe Challenge
The Chumbe Challenge Environmental Award was
introduced by CHICOP in 2006. The project helps
students continuing with their EE learning and
encourages them to investigate environmental issues
that affect them. After each EE season, our EE team
invites environmental clubs from all schools, that have
participated in educational trips, to join the
competition. During the competition students, guided
by a committed teacher, are asked to establish two
environmental projects, one within their school
compound and another one outside of the school. At
the end of the competition, projects are assessed by
our EE team, and presented at an annual ceremony
where the best projects are awarded.

6th Chumbe Challenge Environmental Award
After the EE season 2012/13, 8 local schools have worked hard and made it to the
final ceremony which was hosted by Chukwani Secondary School on Saturday,
22nd March 2014. A total of 70 participants came together to celebrate the end of
this environmental competition and the announcement of the winners: Bwefum
Secondary School (1st), Mazizini Secondary School (2nd), Makoba Secondary
School (3rd). Among the invited guests were representatives from the Ministry of
Education, Forestry, private recycling company ZANREC and grass-root NGO
Creative Solutions. Local journalists covered the event as well and as part of the
International World Water Day, we also emphasized the importance of water
resources in Zanzibar.

7th Chumbe Challenge
Environmental Award
Last year, 9 local schools made it to the
final ceremony which was celebrated at
Kiembe Samaki School on Saturday, 2nd
May 2015. This time a total of 60
participants came together and no school
left empty handed!
Members of the ‘Students Environmental
Action Club (SEAC)’ from Vikokotoni
Secondary School won the competition
and were awarded with an educational
tour to the east coast of Zanzibar where
they visited students from the Jambiani
Secondary School. Different activities
such as environmental poetry reading
and drama were performed and
community NGO ‘JAMABECO’ taught the
students about aquaculture and sponge
farming.
‘Through the Chumbe Challenge Environmental competition our students have
become more observant and active towards environmental issues in the school!’
Teacher from Bwefum

7 steps to reach the Chumbe Challenge Environmental Award:
1.
2.
3.
4.
5.
6.
7.

Establish an Environment Group/Club
Carry out an Eco Audit
Develop an Environment Statement
Complete a Local Area Study in the school
Choose at least one other focus area outside the school
Take Action
Review, complete and submit your portfolio

Top left: Kusini Secondary School students planting trees in their school compound as part of their portfolio activities. Below
Bel
right: Bwefum E-club receiving waste training as part of their rewards as winners of the challenge in 2014.
Top right: Students from Vikokotoni Secondary School, winners of the challenge in 2015 and image from the sponge farm that E-club
E
members visited in August 2015. Photos by Ulli Kloiber and Enock Kayagambe.
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Community Outreach
CHICOP’s EE team works hard to increase environmental awareness, sustainability, and conservation throughout communities on and off Chumbe Island. We regularly organize
stakeholder workshops, teacher trainings, peer-education seminars, radio shows, international environmental celebrations and school health camps to rally the people of Zanzibar to
take action for a healthy environment and healthy community!

Peer Education

Training of Government Officials

Stakeholder workshop

Our Peer Education program involves 23
community members from 10 communities
around Zanzibar. Peer educators receive
training twice a year, covering topics that
are requested by the peers.

In December 2013, officers from the
Ministry of Fisheries of Zanzibar
participated in an environmental
awareness training day. The officers
greatly benefited from our hands-on
activities such as snorkelling and an
open discussion about coral reef
ecology and conservation.

Chumbe Island Coral Park supported by
The
Nature
Conservancy
(TNC)
conducted a 3-day stakeholder workshop
which provided a unique opportunity for
Zanzibar’s coral reef managers, marine
researchers and dive operators to learn
and share ideas about effective long-term
coral reef management. Through a
collaborative and interactive approach 10
participants
from
various
sectors
(government, research and private) were
trained in principles of reef resilience,
emerging climate change issues and
early warning systems. On day 2 this
knowledge was taken into the field where
participants learned how to monitor for
reef resilience by using a semi
quantitative scoring system. Experiences
and feedback from the field trip were
discussed on day 3 and taken forward on
how to start networking in order to
prepare for, monitor and respond to
future bleaching events in the Western
Indian Ocean region.

In September 2014, for example, our peer
educators visited the community NGO
‘JAMABECO’ located in Jambiani at the
East Coast of Zanzibar.
Aim of this field trip was to strengthen the
relationship among the peer educators and
to learn about experiences and challenges
in the field. Different focus areas were
visited such as beach, intertidal and waste
collection areas. Topics discussed were
beach erosion, waste management, beach
clean-ups and community involvement.

NGO-Networking
In March 2014, our team visited
‘African Impact’ a multi-award winning
volunteer travel organisation with 10
years' experience and over 10,000
past volunteers. On of their many
projects is based in Kizimkazi where
volunteers research, monitor and log
dolphin behaviour.
All photos from Chumbe Education archive.
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At the end of the workshop, 100% of the
participants agreed that their knowledge
of resilience had increased and many
participants said that they are very likely
to use the information from the training in
their work.

ZINDUKA
ZINDUKA means “Wake up!” in Kiswahili and stands for a unique program that empowers community role models and teachers to
deliver an activity based curriculum that uses soccer language and analogies to deliver key messages and start conversations that
promote healthy and responsible behavior among Tanzanian youth of between 10 to 19 years of age.
In February 2013, Chumbe Island got interested in the program after our EE team attended a Grassroots Soccer and ZINDUKA
training in Iringa, Tanzania. Originally designed to use the power of soccer to educate, inspire and mobilize communities to stop
the spread of HIV, our team realized that the ZINDUKA training could add an entirely new dimension to Chumbe’s environmental
education program, thus positively contributing to the students learning and overall experience with Chumbe educators. Combining
health and environmental education could also help students understand the connections between the environment and
themselves and further create positive changes in their personal lives. Since HIV and AIDS are stigmatized topics in Zanzibar,
Chumbe’s existing education program could also serve as a platform for conversation thus further promoting healthy behaviour.
Two months after the training, Chumbe’s EE team decided to run the first ZINDUKA grassroots soccer camp in a local Zanzibari
Secondary School called Kiembe Samaki. Over the course of one week students from Form I through Form IV, spent their
afternoons learning about healthy life style choices, HIV, Malaria, goal setting, the signs of risky behavior, and gender equality.
Most importantly, the Chumbe EE team had made sure that all training concepts were adapted and delivered in a cultural
appropriate way for Zanzibar, with amazing outcomes. Zanzibari students - especially young girls - who were shy and hiding
behind each other since the first day of the camp, started to warm up and thoroughly enjoyed the soccer related activities and on
day 5, spoke out in front of their group and shared ideas with the educators.
By the end of the week, 22 students graduated from the ZINDUKA Camp, which provided a fun, energetic, and different approach
for Chumbe’s Education team to connect with Zanzibari youth and to address community health issues that affect all of us.

All photos from Chumbe Education archive.
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Celebration of International Events!
Every year CHICOP plans small events for the commemoration of international,
environmental days in order to inspire communities to take action and to further
promote environmental awareness. Our past experience shows that especially
students can act as passionate advocates for responsible environmental behavior
and can lead the way to new attitudes and behaviors in the wider community.

World Wetlands Day, February 2
In 2014 our EE team together with ZASEA volunteers celebrated World Wetlands
Day with students from Pale School, North of Zanzibar. The day started with a short
introduction to explain why this day is celebrated and the importance of wetlands in
our environment. Afterwards, Anna and Merle, two German volunteers from ZASEA,
taught the students an education song about wetlands in Kiswahili. The students had
a lot of fun learning about wetlands.

World Water Day, March 22
In 2014 our EE team organized a school
debate
involving
more
than
50
environmental club students from two, local
secondary schools. The two topics
discussed were ‘Does forest conservation
decreases the opportunity for local people to
increase their income’? and ‘Can technology
and science help improve water resources
in Zanzibar?‘

"Healthy Oceans, Healthy Planet" was the theme in 2015 and our EE team was thrilled to
spend this day with students from Chukwani Secondary School who were so excited to
learn more about coral reefs, marine protected areas and curious dolphins. Among the
highlights of this special afternoon were the Ocean Quiz (and associated prizes), and
singing together the famous "Save the Ocean" song!

International Coastal Clean-up, Sept 21
International costal clean-ups help people take concrete actions to protect our ocean and
to bring awareness to the issues of trash in Zanzibar and globally.
In 2013 our EE team together with the Zanzibar Recycle Company (ZANREC) brought
together the environmental club from Bububu Secondary School and Muungano Primary
School to clean Maruhubi Beach. It was very encouraging to collaborate with some
fishermen and community leaders from Maruhubi fishing village. We managed to collect
55kg of plastic bottles which were sent for recycling.

World Environment Day, June 5
For WED celebrations in 2014, our EE team
invited the winners from our short story
competition to Chumbe Island. Celebrations
included
snorkelling
in
the
MPA,
presentations and video animations about
WED, climate change and sea level rising, as
well as interactive games which encouraged
the students to unite and fight against climate
change in Zanzibar.
All photos from Chumbe Education archive.
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World Ocean Day, June 8

Staff Training
Chumbe Island has a very strong conservation and
education team, consisting of a Head Ranger, four
Guiding Rangers, three Patrol Rangers, an
Environmental Educator, a Conservation and
Education Assistant and a professional expatriate
marine biologist who coordinates the team.

Bakari Kassim Bakari has been trained as a guiding
ranger over a 3 months period and has started working
with Chumbe Island at the beginning of June 2015. He is
Zanzibari and brings experience in guest relation and
Scuba diving as he has previous worked as a dive guide
with a local dive company.

Wherever possible, CHICOP employs people from
nearby communities, though with their limited formal
education and skills much on-the-job-training is
required and especially the conservation and
education team continuously undergoes specialized
training which is crucial for the various roles.

In October 2014, Conservation and Education Assistant,
Enock Kayagambe attended a Coastal Ecology and
Natural Resource Management course at the University of
Dar es Salaam. Together with students from the School of
International Training (SIT) program he was able to
increase his knowledge about marine ecology and natural
resources through lectures and field trips.

All photos from Chumbe Education archive.

Kathleen Corradi, a science teacher from US joined the
Chumbe conservation team for a two months internship
during July and August 2014. Kathleen assisted and
supported diverse projects such as seagrass monitoring,
preparation of conservation information material for
guests, and ranger training on the island.

In April 2014, Head Ranger Omari Nyange
participated in a 3 days workshop on Coral Reef
Monitoring in Pemba. For Omari, who has been
surveying the Chumbe Reef Sanctuary for the last 10
years, this was a great opportunity to exchange
knowledge and challenges with the trainers and other
participants.

Diving professionals from ‘SCUBA DO’ in Kendwa trained
our rangers in life saving rescue techniques and first aid
in April 2014. The training, supervised by Khamis, a
qualified RNLI (Royal National Lifeboat Institution)
instructor and his assistant Juma, was both, theoretical
and very hands-on, and formed a very important part of
our continuous ranger training program.
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Ramadan Rangers
Each year during Ramadan we are relieving our Zanzibari rangers from taking guests for guided snorkelling tours and invite qualified volunteers to work with the ranger team for
four weeks. We were very happy to have Leigh Howarth and Sarah Pickup from UK assisting our ranger team in 2014, and Molly Moynihan and Noah van Horne from America
volunteering with us in 2015. Here is what they say about their experiences as Ramandan Rangers on Chumbe Island:

When we wake up in the morning, the first thing we
wonder about is the weather. Is the sky blue? Is it
windy? What do the waves look like? These are the
most important signs to tell if we going to have a
good day.
Morning arrival of new guests gives a rhythm to the
day. The reef, of course, is very pretty. Pristine, in
fact, thanks to the continued efforts of the rangers in
patrolling. The bright colors and variety of
personalities hiding amongst the corals make for a
magical experience. This experience may best be
described in the following way: it is the kind of activity
you could do nearly every day, sometimes twice a
day, for 35 days and still be excited about on the 36th
day. Another way to think about it is as the sort of
experience that leaves virtually all visitors with a
bright glowing halo of happiness when they climb
back onto the snorkeling boats.
The Chumbe staff are the good-natured and easygoing spirit of Chumbe, and made us feel an
integrated part of the team. The rangers tell eclectic
stories and are eager to engage in thoughtful
conversation.
All in all, life as a Ramadan Ranger on Chumbe
island, with its coconut crabs and soft sunsets, leaves
a lasting impression and a warm afterglow. We feel
fortunate to have shared our time with all the staff,
guests, and creatures we have encountered!
Molly & Noah, 2015
Photos by Ramadan Rangers.
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Our days were the perfect balance between
periods of hard work, and periods of pure
relaxation.
Leading the snorkel tours was so much fun. In no
time at all, we knew the reef off by heart. If a guest
wanted to see a lobster, or a sting ray, we knew
exactly where to take them. We loved seeing the
guest’s reaction to the Chumbe reef. Many guests
had snorkelled and dived all over the world, but
none had seen a coral reef in such pristine
condition. The diversity of fish and corals was truly
jaw dropping.
In the evenings we delivered talks on coral reefs,
fish identification, mangroves and seagrass
ecology. The guests loved these talks and would
ask many questions, spurring discussions that
sometimes lasted for hours. It was brilliant to meet
so many people who were so interested in the
marine environment.
During Ramadan, the Muslim staff fasted every
day until the sun went down in the evening. After
their prayers, we were then welcomed to join them
in eating for the first time that day. Huge plates of
cassava, potato, fish, banana, and dates were
grabbed in large handfuls by the staff and washed
down with spiced porridge. This became an
everyday routine for us.
We miss them all greatly.
Leigh and Sarah, 2014
Photos by Ramadan Rangers.
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