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Chumbe’s overall vision

The Chumbe Island Coral Reef Sanctuary and Closed Forest Reserve are effectively
and sustainably managed in order to maximize their contribution to biodiversity
conservation, serve as a model for effective ecotourism and MPA management, and
provide a platform to promote wider environmental awareness for sustainable

development and ecological stewardship in Zanzibar.
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INTRODUCTION

This status report reviews achievements against strategic conservation and education-related
objectives that were set in line with CHICOP’s 3™ ten-year management plan (CHICOP, 2017) for the
season 2022-23. Conducted annually, this report analyses results, identifies challenges and outlines
key activities that need to be undertaken in 2023/24. ‘Key Performance Indicators’ (KPIs) are used to
provide an at-a-glance view of the anticipated measurable milestones and targets for progress and
have been assessed utilizing the various monitoring, evaluation, and learning (MEL) mechanisms.
Monitoring (M) progress, evaluating (E) achievements, and implementing an adaptive management
approach based on lessons learned (L) are essential processes for achieving the various goals and

targets identified and achieving overall management effectiveness.




CONSERVATION

The core strategic focus areas for CHICOP’s Conservation programme are (A) Patrol, Surveillance and
Enforcement (PSE), (B) In-house Monitoring and (C) Research (in collaboration with partners). In line
with the current ManPlan (2017-27), targets and progress of Conservation KPI’s for 2022-2023 are
outlined in table 1.

Table 1. Conservation KPI’s for 2022-23 — measurable targets versus achievements.

Achieved

Conservation KPI’s
22/23

# active PSE observations conducted in CRS Compound 365 365
# CRS boundary marker maintenance checks conducted Annual 4 4
Minimum # Security staff on island to assist with PSE Annual 2 0
# Ranger reports submitted (filled on a daily basis) to 365 365
Conservation & Education Manager Compound
# Occasional Observation (OccObs) forms completed & submitted to 12 12
Conservation & Education Manager Annual
# Summary ranger reports sent to Department of Fisheries Annual 4 4
# scientific publications Annual 1 2
# presentations at conservation events and scientific conferences Annual 1 2
# Reef Health Monitoring (RHM) full suite of surveys conducted Annual 1 1
# water quality surveys conducted (in collaboration with SUZA) Annual 2 0
# WIO-SWWD (whale watching) annual events conducted Annual 1 1
# Coconut crab population surveys conducted Annual 1 1
Total av. Live Hard Coral Cover (LHCC) in CRS (in %) Annual 250 49
Total Fish Biomass in CRS (in kg/ha) Annual >1,000 1,553
Total sea urchin density in CRS (in m2) Annual <1 0.2
Total fleshy algae cover in CRS (in %) Annual <10 2
# Coral colonies observed with Bleaching stress (in %) Annual <10 19
# individual corals showing evidence of disease in CRS (in %) Annual <5 1.8
# COTS observed (in #/16ha) Annual <2 2
# of SST loggers inside the CRS Annual 2 1
# comprehensive research plans in place that are up-dated yearly Annual 1 1
# Ranger conservation all team meetings Annual 6 >6

Additional achievement

This season was marked by showcasing and celebrating 25 years of ecotourism in Chumbe Island. In
1998 CHICOP started its ecotourism operations and since then the revenue generated by ecotourism
on the island has been channeled back into conservation management and supported Chumbe’s
extensive environmental education programmes with local schools and communities in Zanzibar. This
amazing achievement was marked by launching a Jubilee Edition of the new Underwater Guide in
March 2023. Author Wilhelm Leyendecker and his son Martin, both passionate photographers from
Germany and long-term supporters of Chumbe have created six outstanding volumes that feature
403 species in more than 1,500 photos.



A. PATROL, SURVEILLANCE AND ENFORCEMENT (PSE)

A.1. Patrol, Surveillance and Enforcement - Coral Reef Sanctuary (CRS)

In line with A.1.1 and A1.2, data from the Ranger Reports show that from June 2022 to May 2023 a
total of 30 incidents were recorded (Fig. 1). Details about the respective incidents can be found in the
Ranger Reports that were filled and recorded on a daily basis.
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Figure 1. Total number of incidents in the Chumbe Reef Sanctuary (CRS) from June 2022 to
March 2023. Incidents include infringements (trespassing activities) and boat activities
linked to non-authorized tourism activities, as well as support provided to fishers in distress
and non-scheduled research boat activities.

A total of 10 attempted infringements (poaching and anchoring) took place, out of which one
incident involved a poacher from Chukwani who was caught with 27 reef fish of different species and
three squids that he had fished inside the CRS and stored in his canoe boat. Due to evidence present,
aggressive behavior of the fisher concerned and his violation of the CRS regulations despite a
preceding verbal warning, he was handed over to the police and the Department for Marine

Conservation Areas, Zanzibar under the Ministry of Blue Economy and Fisheries for further
prosecution (Fig. 2).

: = .
Figure 2. From left to right: poacher from Chukwani caught inside the CRS; poacher at police station in Mazizini
with fishing gear and CHICOP ranger as witness; hearing at the Department for Marine Conservation in
Maruhubi, Zanzibar.



Fig.3 breaks down this data further and shows that assistance to fishers in distress was provided
throughout the year and accounted for the majority of ‘incidence reports’ in the CRS. This support
included providing tools and know-how for fixing boat engines, providing fuel for engines for fishers
to reach the nearest landing site on Unguja during rough weather, and even recovering a body after a
tragic fishing boat accident during rough weather conditions in September 2022.
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Figure 3. Total incidences of attempted infringements compared to assistance provided
to fishers in distress in the CRS from June 2022 to March 2023.

Additional security officers (from the police/military) were not stationed on the island during this
period due to lack of funding, however, in June 2022 two youth members from Unguja were engaged
as on-call patrol rangers to support active PSE observations on a daily basis. Based on their good
performance and eagerness to get more experience with boat navigation and PSE, both were given
the opportunity to work as full-time patrol rangers on Chumbe Island as of March 2023 (Fig. 4).

Figure 4. From left to right: Faisal Abdalla and Kassim Khamis, two youth members from Unguja employed as Patrol
Rangers in 2023; both gaining experience in PSE activities.

The PSE equipment list (A.1.4) includes two fiber boats (Virore 1 and 2), a speed boat (Shumba), two
sets of binoculars, two patrol torches, and literature/materials used for communications with fishers
(i.e., map of Chumbe, information about the park).



Buoy maintenance checks (A.1.5) were conducted four times during 2022-23 (Fig. 5). At the
beginning of April 2022, the northern demarcation buoy was re-installed in the northern part of the
MPA. On the 18™ of May 2022 the southern mooring buoy broke loose due to a broken shackle but
could fortunately be retrieved by fishers from Mwangapwani and was re-installed as replacement for
the southern demarcation buoy in July 2022.

In October 2022 and March 2023 all buoys were checked again and cleaned using Scuba gear. Two

solar lights were found non-functioning and needed to be replaced with new lights purchased from
Sealite. By the end of the reporting period all buoys remain in good working order, including three

demarcation buoys in place as boundary markers in the CRS, as well as two mooring buoys, outside
the northern and southern border respectively.

AL T

Figure 5. Left image: Head Ranger working on new mooring block and ropes for the re-installment of the northern
demarcation buoy in April 2022; middle image: Chumbe rangers transporting the southern demarcation buoy for re-
installment in July 2022; right image: buoy maintenance check using Scuba gear in October 2023.

A.2. PSE - Closed Forest Reserve (CFR)

CFR ranger reports were submitted by the Head Ranger during conservation meetings at the end of
each month (example shown in Fig. 6). No illegal activities (defined as cutting of firewood, hunting
wild animals, or capturing wild animals) took place within the forest reserve in 2022-23. The only
activity that was repeatedly reported in 2022 was inappropriate waste disposal including cigarette
buds in the Eastern side of the island, most likely disposed by staff and not guests. After a staff
meeting in December 2022, the agreed way forward included the construction of a waste bin and the
implementation of end of the month cleaning days to be conducted by the whole Chumbe team. As
smoking in the forest reserve is strictly prohibited, staff were also reminded that anyone caught
smoking in the forest reserve would face severe disciplinary consequences. The positive outcome of
the staff meeting is reflected in the CFR ranger reports from January to March 2023 where no signs
of waste disposal or smoking were evident.
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Figure 6. Example of a CFR Ranger report from August 2022 where waste disposal in the CFR was recorded
and action taken by Guiding Ranger Ali Yusuf Chagga.

B. IN-HOUSE MONITORING

B.1.3 Annual RHM

The 17" season of the Chumbe Reef Health Monitoring (RHM) was completed in March 2023. Table 2
summarizes the key results against targets from 2022 compared to pre-bleaching data from 2015.

Live hard coral cover (LHCC) and macroalgae cover results were provided by the WCS team led by Dr.

Tim McClanahan who surveyed the CRS at the beginning of October 2022.

Table 2. Ecological reef health indicators, targets, and results across the CRS, from 2022 in comparison to 2015 (pre-mass

coral bleaching event 2016).

Benthos

Target

Pre-bleaching

Post -bleaching

results 2015 results 2022
Live hard coral cover | 2av.50 % LHCC across all CRS 74 49
(LHCC)
Macroalgae < 10 % fleshy algae cover on reef 1.2 2.1
areas
Algal turf No target set 8 38
Coral bleaching < 10 % of colonies surveyed 1 1.9
show indications of mortal
bleaching
Coral disease prevalence <5 % corals surveyed show signs 1.7 1.8
of disease
Sea urchin density < 1/m? sea urchin density in CRS 0.08 0.18
COT density <2/16ha COT density maintained 0 2
Fish data Target Pre-bleaching Post -bleaching
results 2015 results 2022
Total fish biomass > 1100 kg/ha fish biomass in CRS 1,467 1,553

Benthic monitoring results

Average LHCC across the CRS was 49%, almost achieving the 50% target in the ManPlan (2017-2027).
Hard coral recovery in the northern CRS from the 2016 mass coral bleaching event is evident (Fig. 7)
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but remains slow and might be impacted by the increase (38%) in algal turf (note: this bleaching
event in 2016 reduced LHCC by 30% from previous coverage averaging 70 to 80% prior this incident).
Macroalgae cover has also slightly increased from 1.2 to 2.1% but remains well below the threshold
and is currently not a concern. Seasonal increase of Sargassum sp. and Turbinaria sp. during the
transition period from North-East to South-West monsoon (April and May) has been observed and is
being monitored.

by the 2016 mass coral bleaching event; middle and right image: hard coral recruits (size about 1cm) from two different
coral genera inside the photo quadrat confirming that reef rcovery is taking place but slowly.

In 2022-23 the mean number of coral colonies per radius (75.8m?) slightly increased compared to
2021-22 (Fig. 8) which corresponds with the LHCC data from WCS. Across the CRS, 1.9% of all
surveyed hard coral colonies per radius were affected by mortal bleaching and as shown in figure 9,
an increase in coral colonies affected by both mortal and color bleaching (Fig. 10) has been observed
since the mass coral bleaching event in 2016, although the values are still below the set threshold of
10%. Color bleaching results from the upregulation of photoprotective host pigments driven by
increased internal light fluxes following symbiont loss (Bolatti et al. 2020).

500 -
450 - M Chumbe MPA
400 - M Control reef

350 4

300

200
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Figure 8. Mean number of hard coral colonies in the CRS compared to the control reef over monitoring
seasons. Note: missing data in 2020-21 from the control reef are linked to limited funding due to COVID-19.
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Figure 9. Proportion of coral colonies affected by color (grey) and mortal (black) bleaching across the CRS over
monitoring seasons. Red box indicates the season of mass coral bleaching event. Red dashed line indicates
target of <10% coral colonies affected by mortal bleaching.
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Figure 10. Color bleaching in coral genus Pocillopora inside the CRS

Figure 11 provides insights into the prevalence of coral diseases inside the CRS over the monitoring
years. In 2022 a total of 1.8% coral colonies across the CRS showed signs of compromised health
which is well below the set threshold of 5%. Among the eleven described syndromes found across
the CRS (as described by Taylor, 2008%) the most common ones are: Pigmentation Response, White
Syndrome, White splotch and PUWS (Porites Ulcerative White Spot) as shown in figure 12. Taylor
(2008) suggests that many factors can trigger a pigmentation response which is usually observed as
pink, purple or yellow spots or lines of irregular size and shape on the top surface of massive colonies
of Porites and Echinopora. As the CRS is host to several massive colonies, this may be the reason why
it is the most dominant syndrome inside the CRS.

1 pigmentation Response (PR), Porites Ulcerative White Spot (PUWS), White Syndrome (WS), Black Band Disease (BBD),
Tumours (T), Brown Band Disease (BrBD), Chumbe White Splotch (CWS), COT predation, dead bleached, colour change due
to bleaching, unsure of cause or symptom
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Figure 11. Proportion of coral colonies affected by common coral diseases inside the CRS over
monitoring seasons. Red dashed line indicates threshold of <5% coral colonies affected.

Figure 12. Four prevalllng diseases |n5|de the CRS (from left to rlght) Pigmentation, White syndrome, Whlte splotch, PUWS.

Crown of Thorn (COT) densities within the permanent radii were within the threshold (two
individuals/16ha), while 1.8% of surveyed coral colonies were affected by COT feeding scars. The COT
removal programme (initiated after an outbreak in 2004) has been ongoing (Fig. 13): in 2022 a total
of 49 animals were removed and measured and in 2023 (until the end of March) six animals were
removed.
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Figure 13. Number of COTs removed from the CRS per year (2004 — March 2023).
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As sea urchin density is considered to be an important indicator for coral reef health, the distribution,
abundance and density of sea urchin species (Diadema setosum, Diadema savignyi, Echinothrix
diadema, Echinometra mathaei) are part of CHICOP's annual RHM, as well as WCS's long-term reef
monitoring programme. Figure 14 shows CHICOP's RHM urchin results inside the CRS (blue) in
comparison with urchin densities in a fished control reef (black), assessed against a regional threshold
density of less than 1 urchin/m? (red dashed line). In 2022-23 urchin density across the CRS was 0.18
urchins/m?2. Although WCS urchin data from 2022 surveys differed slightly with 0.5 urchins/m? (which
could be explained by the fact that they have included two additional urchin species - Echinostrephus
molaris and Echinothrix calamaris - in their surveys), both results are below the regional threshold
density. Interestingly, the fished control reef has also been showing below the threshold urchin
densities since 2017 which could be linked to an increase in Triggerfish biomass.

@ Chumbe MPA

O Control reef

Average urchin number per m?

2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23

Figure 14. Comparative urchin number between the CRS and control site that is fished. Red dashed line indicating
target density.

Reef fish monitoring results

In 2022-23 an overall fin fish biomass of 1,553 kg/ha was reached inside the CRS which was higher
than in the fished control reef (Fig. 15). These results confirm that the CRS has remained a healthy
and resilient ecosystem with biomass levels beyond the 1,100 kg/ha ecosystem indicator level for a
healthy and robust reef developed by Fujita and Karr (2012).

Figures 16 and 17 show fin fish biomass according to the six fish families that have been monitored
inside the CRS and in the fished control. As in previous years parrotfish (Scaridae) biomass is
dominating over the other fin fish families inside the CRS and as key herbivores they have the
capability of feeding and changing the structure of coral reefs by providing the removal of algal turfs
and coral tissue. The fished control reef lacks top predator families such as groupers (Serranidae).

Comparative triggerfish biomass (Fig. 16, 17) and densities (Fig. 18) during 2022-23 revealed that
levels inside the CRS remained higher than in the fished control reef. This shows that Chumbe is
providing a critical refuge for triggerfish, especially for Balistapus undulatus which is the most
common predator for sea urchins around Zanzibar.

14
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Figure 15. Total fish biomass (kg/ha) in the CRS compared to the control reef over monitoring seasons.
Note: missing data in 2020-21 from the control reef are linked to limited funding due to COVID-19.
Ecosystems thresholds related to fish biomass (Fujita & Karr, 2012) are represented by:

Red dashed line (< 500 kg/ha) - unhealthy state that it can recover from if fishing is restricted

Green dashed line (> 1,100 kg/ha) - healthy and resilient system.

M Scaridae Siganidae  MSerranidae

W Haemulidae = Lutjanidae M Balistidae

il

2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2015/20 2020/21 2021/22 2022/23

Figure 16. Fish biomass (kg/ha) for respective fish families (parrotfish, rabbit fish, groupers, sweetlips,
snappers, and triggerfish) in the CRS over monitoring seasons.
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Figure 17. Fish biomass (kg/ha) for respective fish families (parrotfish, rabbit fish, groupers, sweetlips,
snappers, and triggerfish) in the fished control reef over monitoring seasons.
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Figure 18. Comparative triggerfish density over monitoring seasons. Red dashed line shows healthy
indicator level of 5 fish/500 m2.

The enhanced biomass and density of these commercially important fish families is recognized in
fisheries science to increase the reproductive potential by protecting individuals that are then able to
grow to larger individual sizes, making them exponentially more fecund than their smaller, younger
counterparts. CHICOP's RHM confirms that commercially important fish larger than 50cm have
significantly higher density levels inside the CRS compared to the fished control reef (Fig. 19)
suggesting increased fecundity that supports the spill-over of individuals and larvae to neighboring
fishing grounds.

16
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Figure 19. Comparative density of commercially important fish larger than 50 in the CRS and control reef
over monitoring seasons.

B.1.5 SST monitoring

One sea surface temperature (SST) logger was installed in the CRS throughout 2022-23. Globally,
2022 was relatively cool (though slightly warmer than 2021) which is consistent with a La Nifia state
that began in September 2020 and persisted throughout 2022. The cooler conditions provided a
haven for Western Indian Ocean reefs, including the CRS and no significant bleaching events were
detected. Figure 20 confirms these results: compared to 2016, ocean temperatures remained below
the bleaching threshold (dotted line) in 2022 and 2023 (data records up to April 2023).
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Figure 20. Comparison of SST records in 2016 (red line), 2022 (black) and 2023 (up to April, green line).
Bleaching threshold temperature indicated via red dotted line. Source: Muhando, unpublished data.
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B.1.7 Occasional Observation (OccObs)

The 'Occasional Observation' protocol, which was developed in 2017, has enabled a more systematic
capture of sightings from land, boats and underwater related to visiting and transient megafauna
inside and adjacent to the CRS. In August 2022 the protocol further evolved into the 'Chumbe's Big
Five' citizen science project that encourages Chumbe visitors to get involved in reporting and
monitoring reef sharks, stingrays, turtles, brown- marbled grouper (Epinephelus fuscoguttatus),
dolphins and other visiting megafauna (Fig. 21). From August 2022 onward this pilot project had fully
replaced the 'OccObs' protocol as monitoring effort had significantly increased through the
involvement of citizen scientists (CHICOP team members and visitors).

Discover
Chumbe’s Big Five

Figure 21. 'Chumbe's Big Five' poster as displayed on Chumbe Island (left image) and corresponding datasheet
(right image) which was developed from the OccObs protocol.

From September 2017 to August 2022 a total of 388 occasional observations were recorded (table 3).
From January to August 2022 observations included 63 black tip reef shark, 81 sea turtle and 29 dolphin
sightings. Figure 22 provides sighting comparisons per category over the last six years. Notably,
variations in records are also affected by visibility and ecolodge closure due to annual maintenance
(i.e., no guided snorkel activities take place from mid-April to the beginning of June each year).

Table 3. Summary from OccObs data from Sept 2017 to August 2022

Year Total # of total # Blacktip # Sea # Dolphin # Others
months observations reef shark turtles
recorded
2017 4 46 29 25 16 0
2018 12 102 79 73 15 4*
2019 12 105 110 52 0 0
2020 3 30 35 18 20 0
2021 9 42 87 35 44 0
2022 (until August) 7 63 81 29 30 0
Total 47 388 421 232 125 4q

*Qthers: Spotted eagle ray (Aetobatus narinari) sightings
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Figure 22. Yearly OccObs records (2017 - August 2022) inside the CRS including
blacktip reef shark, sea turtle, dolphin and other marine megafauna sightings.

Chumbe's ‘ Big Five citizen science project’ launched in August 2022 included 181 days of
observations (= survey effort) up to March 2023. As shown in table 4, blacktip reef sharks dominated
the number of encounters while stingrays dominated in terms of individual animals sighted. The
encounter rate defined as the percentage of encounters based on survey effort was 75% for blacktip
reef sharks, followed by stingrays (60%) and the iconic, brown-marbled grouper (40%). The
encounter rate for both sea turtle species (hawksbill and green) was 31% (Fig. 23). It's important to
note that visitors often state that it is challenging to spot turtles in the reef even if they are pointed
out by the guides as they are well camouflaged and escape when approached.

The majority of sea turtle sightings were therefore contributed by experienced guiding rangers.
Almost 60% of the turtles sighted were Hawksbill turtles. A comparative sighting analysis of blacktip
reef sharks and sea turtles over a survey period of 53 months (Sept 2017 - March 2023) shows that
the highest number of sharks was seen in October while the highest number of sea turtles was
reported in December (Fig. 24).

Table 4. Summary from Chumbe's Big Five citizen science data from August 2022 to March 2023

n =181 days Blacktip reef |Sea Brown-marbled | Stingray Dolphin
shark turtle grouper

# of encounters 136 56 72 108 22

# of individuals 347 69 156 357 114
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Figure 23. Overall encounter rate (%) of blacktip reef shark, sea turtles, brown marble grouper, stingrays and
dolphins inside the CRS during a survey period of 8 months (Aug 2022 to March 2023).
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Figure 24a. Comparative sightings of blacktip reef sharks inside the CRS during a survey period of 53 months
(Sept 2017 to March 2023).
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Figure 24bh. Comparative sightings of sea turtles inside the CRS during a survey period of 53 months
(Sept 2017 to March 2023).
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B.1.9 Synchronized Whale Watch Day

In 2022 the East African Synchronized Whale Watch Day (SWWD) took place on the 20" August. This
regional effort, which was initiated by Dr. Matt Richmond, involves a standard protocol for taking
note of key humpback whale data. On Chumbe Island observations were conducted from sunrise to
sunset from the top of the lighthouse (Fig. 25), with a total of 20 recorded sightings which accounted
for a total of 39 individual whales. Out of them at least five individuals were calves. These were the
first humpback sightings around Chumbe since 2018.

Figure 25. Comparative sightings of blacktip reef sharks and sea turtles inside the CRS during a survey period of
53 months (Sept 2017 to March 2023).

B.2. Closed Forest Reserve (CFR)

B.2.1 and B.2.2 Aders duiker

CHICOP's Head Ranger continued with weekly monitoring walks through the CFR and confirmed an
Ader's duiker sighting on the 7" June 2022 (one male individual) at 6:40 in the morning and a second
sighting on the 2" July 2022 at 20:40 (one individual, gender was not able to be identified due to
night conditions) which was witnessed by DTP volunteer Lisa Marie Gierse. In both cases, photo
documentation was unfortunately not possible.

In the next reporting year CHICOP plans to reinstall camera traps and undertake a full-island
assessment of this species in collaboration with the Department for Forestry, Zanzibar. Given that
the translocation of these animals took place in 1999 and 2000, sightings today confirm the
suitability of habitat for this population (with todays sightings likely offspring of those initially
translocated), and CHICOP is exploring supporting further translocations to diversify the gene pool on
the island and further support this critically endangered population.

B.2.3, B.2.4, B.2.5 Coconut crab

Prof. Dr. Tim Caro returned to Zanzibar in 2022 and supervised a mark-capture/re-capture study of
the Coconut Crabs (Birgus latro) on Chumbe Island which was conducted by DTP volunteer Lisa Marie
Gierse in June. The collected data was used by Prof. Tim Caro and his team to model the total
population size of coconut crabs on Chumbe which is now predicted to be 175 individuals. This
population size is considered to be healthy and stable, and since many large males were recorded it
is suggested that the coconut crab population on Chumbe Island plays an important role for the re-
seeding of surrounding islands around Unguja (pers. communication Tim Caro).
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In addition to the mark-capture/recapture study, tagging experiments to monitor the crab's home
range were carried out. Unfortunately, these tags proved insufficiently robust to withstand the
conditions, and did not stay on the animals, and will therefore not be considered for further tagging
studies in the future.

B.2.6 Invasive species monitoring

Indian house crows (Corvus splendens), a non-indigenous invasive species prevalent throughout
Zanzibar, were monitored by CHICOP's Head Ranger and reported during weekly ranger meetings.
Throughout the season 19 crows were recorded in total, whereby a maximum of five crows were
present at the same time. In cooperation with the Zanzibar Department of Forestry, an experienced
hunter was engaged in eradication who culled four adult animals in January. CHICOP's Head Ranger
also conducted regular chew stick monitoring surveys which confirmed the absence of rats.

B.2.7 Conservation and ranger meetings

Based on team input, the meeting format was changed during this season by creating a platform for
structured and regular progress reporting on key conservation and education themes and targets.
Weekly conservation meetings with the Head Ranger were led by the Conservation and Education
Manager and Assistant Manager, minutes were taken including action steps and assignment of
responsibilities and key points were then shared in weekly 'Head of Department' (HOD) meetings.
These weekly meetings have significantly improved accountability, as well as communication within
the team.
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C. RESEARCH

The following research initiatives were implemented during this reporting period:

Project 'SHARE' a citizen science approach to increase knowledge about black tip reef sharks
(Carcharhinus melanoptery$n the Chumbe Island MPA, Tanzania: In March 2022, regional
cetacean researcher Ekaterina Kalashnikova, DTP volunteer Nikolas Staber and Chumbe's
Conservation and Education Manager Ulli Kloiber developed a standardized observation protocol
called SHARE (Shark and Ray Evaluation) involving daily observations from different land based
locations on Chumbe Island to capture the presence of reef sharks and rays inside the Chumbe MPA.
Data analysis of this citizen science project was also supported by Dr. Aylin Akkaya, the founder and
scientific director of the Marine Mammals Research Association, a Turkey-based NGO that aims to
create an ecological consciousness through its scientific research. Dr. Akkaya visited Chumbe Island in
August and gave fascinating insights into her research activities. This research activity led to the
launch of Chumbe’s in-house citizen science project (as documented in the previous section).

Piloting ecoacoustic/soundscaping in Chumbe: Dr. Ashlee Lillis from Sound Ocean Science (Canada)
visited Chumbe in August 2022 and used passive acoustic recording to measure the combination of
sound signals that form the ambient acoustic environment of Chumbe's coral reef. This non-invasive
technique shows tremendous promise as a cost-effective, easy-to-collect, multi-trophic survey
technology to investigate community or ecosystem change and subsequently inform management
and intervention strategies. Her research output included soundscapes (audio files) from the reefs
around Chumbe and capacity building through interactive talks for Chumbe rangers and guests.
Moreover, a research proposal was jointly developed to explore funding options for more
comprehensive and robust reef biodiversity monitoring utilizing this technique.

Long-term coral reef monitoring by WCS: At the beginning of October 2022, the Wildlife
Conservation Society (WCS) organized a coral reef training workshop for the Western Indian Ocean
(WI10) coral reef monitoring team in Zanzibar. The workshop team, led by Tim McClanahan and
Nyawira Muthiga stayed two nights on Chumbe Island to survey the Chumbe MPA which has been
part of the national monitoring plan since 1998.

Ecosystem dynamics, animal movements, and the energetic footprint of marine consumers: In
November 2022, post-doc researchers, Dr. Renato Morais and Dr. Pauline Narvaez, from Paris
Sciences et Lettres (PSL) University, France stayed 10 days on Chumbe Island to trial a new
methodology for undertaking reef fish movement path research. Usually movement research relies
on expensive materials and lengthy field efforts, but this new technique following Dr. Morais's
method breaks free from this limitation by using an inexpensive approach following reef fish via GPS
and observing their movement paths to determine their ecosystem role. The Chumbe MPA offered
perfect conditions for trialing this technique as it supports substantial numbers of large fish species
overfished elsewhere.
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Investigating biotic homogenization of herbivorous reef fishes across a spatiotemporal
disturbance-recovery gradient: PhD candidate Eylem Elma from Newcastle University (UK) returned
to Chumbe Island in November 2022 to continue her research in coral reef health studies. CHICOP
has been collaborating with this PhD study since 2015, and the current research focus is on
investigating how fish communities are changing after major disturbances such as the global mass
coral bleaching event in 2016 that also impacted the Chumbe MPA.

Supporting marine small-scale fisheries sustainability as a basis of safeguarding food security and
livelihoods in East African region (SAVE-FISH): Post-doctoral Researcher, Dr. Filip Huyghe and MSc
student Steven Bergacker from Vrije Universiteit Brussel stayed three nights on Chumbe Island in
March 2023 to conduct underwater visual census (video transects of fish and benthos) inside the
Chumbe MPA to serve as a protected control site for the SAVE-Fish project. They also collected tissue
samples from giant clams as part of their second research project 'Threatened coral reef megafauna:
a genomic approach to support the conservation of giant clams' because a previous study had
identified a third species of giant clam inside the Chumbe MPA which morphologically cannot be
distinguished from the other two occurring giant clam species.

Rethinking Marine Protected Areas for Seagrass Conservation: PhD student Nicholas Hoad and MSc
students Emelie Lundqvis and Sophie Budd from Uppsala University, Sweden stayed five nights on
Chumbe Island in March 2023 to conduct photo and macro-invertebrate transects inside Chumbe's
protected seagrass beds. The results will be used to examine how protected areas can protect
seagrass communities against multiple stressors.

During 2022-23 all visiting researchers shared their project insights through evening presentations with
Chumbe staff and eco-lodge guests (Fig. 26), while summary data will be shared in line with CHICOP's
data sharing agreements.
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Figure 26. Visiting scientists presenting their research through evening presentations on Chumbe Island.
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C.3 Research communication

C.3.1 Scientific publications

During this reporting period, four peer-reviewed professional scientific publications were released
based on research conducted in the Chumbe Reef Sanctuary:

I Narayan, Gita R., Natalia Herran, Claire E. Reymond, Yohanna W. Shaghude, and Hildegard
Westphal. "Local Persistence of Large Benthic Foraminifera (LBF) under Increasing Urban
Development: A Case Study from Zanzibar (Unguja), East Africa."

Journal of Earth Science 33, no. 6 (2022): 1434-1450.

9 Velkeneers, Xander, P. A. K. N. Dissanayake, Filip Huyghe, Alex Nehemia, Hajaniaina
Andrianavalonarivo Ratsimbazafy, and Marc Kochzius. "DNA barcoding validates new
sightings of Tridacna elongatissima in Tanzania and Mozambique (Western Indian Ocean)."
Coral Reefs 41, no. 3 (2022): 837-842.

1 Hamad, Idrissa Yussuf, Peter Anton Upadhyay Staehr, Michael Bo Rasmussen, and
Mohammed Sheikh. "Drone-based characterization of seagrass habitats in the tropical
waters of Zanzibar." Remote Sensing 14, no. 3 (2022): 680.

9 Elma, Eylem, Martin Gullstrom, Saleh AS Yahya, Jean-Baptiste Jouffray, Holly K. East, and
Magnus Nystrom. "Post-bleaching alterations in coral reef communities."
Marine Pollution Bulletin 186 (2023): 114479.

C.3.2. Communication collaterals

In this reporting period a range of collaterals were produced to support conservation communications
to Chumbe’s key audiences (i.e. school children, teachers, communities, fishers, universities, NGOs,
government agencies and visitors to the island).

Coconut crabs, gentle giants

Research insights from Chumbe Island and interesting facts about coconut crabs (Birgus latro) have
been compiled by the Chumbe team in a new awareness booklet (Fig. 27) which was produced with
financial support from the DTP Small Scale Project funds through DTP volunteer, Lisa Marie Gierse.
The booklet is available online and featured in Chumbe's bungalow information folders and island
boutique. Lisa Marie also conducted ranger training sessions about the coconut crab on Chumbe
Island and implemented an awareness talk and drawing competition in a Zanzibari school.

Coconut crabs:
gentle giants

The world’s largest
land-living crab

Figure 27. (from left to right). Coconut crab awareness booklet produced in 2022. DTP volunteer, Lisa Marie Gierse
presenting the booklet and research findings through evening presentations on Chumbe Island.
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Underwater Photo Guidebooks (Jubilee Edition)

Another important research collateral produced and printed this season was the Jubilee Edition of
the Underwater Photo Guidebooks 2023 (Fig. 28). Comprising of six volumes, these unique books
were developed by the Leyendecker family, returning guests for 20 years, who have spent countless
hours snorkelling and taking photos in the Chumbe MPA. With a total of 1,502 photos, representing

643 species these guidebooks have become the most popular and valued marine reference books on
Chumbe Island.

In September 2022, Chumbe also completed a communications initiative supported by the United
States Forest Service (USFS) that resulted in a range of collaterals and products being finalized for the
island, including the following:

Chumbe Field Herbarium

As a result of the botanical survey and identification initiative (conducted in 2021), the Chumbe Team
received extensive training and mentoring to enable the collection and mounting of specimens to
produce three field herbaria. One is permantly located on Chumbe Island, for use by visiting
researchers, scientists and guests; the second was handed over to the Government of Zanzibar
during a high-level meeting with representatives from the Ministry of Tourism, Natural History
Museum of Zanzibar, Potsdam Botanical Garden (Germany) and the Migombani Botanical Garden of
Zanzibar (Fig. 29), and the third herbarium was transported to Missouri Botanical Gardens, United
States, for third-party verification of the species identified.

Figure 29 Chumbe’s Field Herbarium (left). High-level meeting with the Ministry of
Tourism/Zanzibar where the Chumbe Field herbarium was presented and handed
over to the Natural History Museum.
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Plant labels, plant information plates and graphic postcards with Chumbe forest themes

Using the information gathered during the botanical survey in 2021, plant labels for 55 plant species
were produced, mounted on rods and installed in the relevant locations along the Chumbe forest
trail (Fig. 30, left). These are being utilized by visitors and rangers to recognize and discuss species as
they walk through the forest.

Plant ID plates were also developed to complement marine identification plates already available on
Chumbe, to include images of various key forest plants, their names, descriptions and key attributes
of interest (Fig. 30, middle). They are bilingual and are used during the forest trail walks / post-walk

identification activities. Designed through input from the botanical consultants, Chumbe Team, and

graphics consultant, 100 plates were printed and are available on the island.

Moreover, a series of eleven postcard designs were developed, each focusing on different forest
attributes and information. Designed to be highly visual with key ‘call-to- action’ messaging, these
cards are being used as giveaways at events with guests and educational groups, and have been
made available in the island boutique (Fig. 30, right).

Common
plants on

Unariodendron kirki* Euphorbia nyikoe Cissus quadrangulars +
Mchofu mkubwa Miweche - Candelabra tree

Pandanus Rinki
Micadi + Kirk's screwpine

PROTECT
i Y

FORESTS'

Figure 30. Botanical labels along the forest trail (left); Chumbe’s Plant ID Cards, bi-lingual, in English and Swahili (middle);
examples of Chumbe’s postcards messaging forest protection (right).

Production of noticeboard at entry to forest / edge of mangrove pool

A new noticeboard was constructed at the start of the forest trail (near the mangrove pool) to
provide a map and key features to look out for on the trail (Fig. 31). This work involved not only the
design of the content and graphics/ visualization of the board, but also construction design to ensure
the board is able to weather a range of conditions on the island.
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Figure 31. New information noticeboard at entry to forest used as starting point for guided forest walks.

Updated atrium noticeboards in the Education Center

Also in this reporting period, the noticeboards throughout the Education Center atrium (Fig. 32) were
re-design, updated and installed. Through work with USFS, the themes, topics and storylines for each
noticeboard were completely updated and overhauled. Production was supported by a graphics and

IE consultant from Sustainable Solutions International Consulting (SSIC) with input from the

conservation and education team members on the content and presentation. The design (Fig. 33)
followed the principles developed in Chumbe’s Design Guidelines to ensure all atrium noticeboards

would be complementary visually, and best optimized messaging. Each noticeboard was also

produced to be bi-lingual (English and Kiswabhili).

Figure 32. The Chumbe Island
Education and Visitor Center
hosts the key Interpretation and
Education areas, including the
classroom, atrium information
areas and guest presentation
site.
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‘The building you are standing in is the repurposed Lighthouse Keeper's house.
Jengo unalosimama ni mahsusi kwa nyumba ya miinzi wa mnara wa taa.
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Figure 33. Six re-designed and updated Education Center atrium noticeboards (from top left, clockwise): Chumbe
Island Project Overview (1), History, Design and Restoration of Education Center (2), Forest & Land (3), Marine (4),
Environmental Education (5), Research and Monitoring (6).

In addition to updating the Education Center noticeboards, new bi-lingual noticeboards were
developed for the Lighthouse and Mosque areas of the island, as shown in Fig. 34.
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Figure 34. Noticeboards about the Chumbe Lighthouse
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e —_ ‘ % (top right), historic incidents involving Chumbe
e o et e e (bottom left) and the history of the Chumbe mosque

(bottom right).

Through this period, CHICOP also produced promotional moveable banners (Fig. 35) for use both on
and off island. A set of three banners were developed as a series, that reflect the three key pillars of
the Chumbe project (ecotourism, education and conservation). In addition to this, a fourth holistic
banner was developed showing the project in its entirety. With the text provided in both English and
Swahili, they have already been utilized for community and social events, to promote Chumbe and
provide an easily accessible visual guide to the project’s conservation and education goals
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C.3.3. Conferences and workshops

During this reporting period, Chumbe was represented at a range of conferences and workshops,
including the following:

Strategic Blue Economy Financing dialogues, May 2022, Zanzibar

As Chumbe Island is a Blue Economy pioneer, the Chumbe team engaged in the workshop on
'Implementing Collaborative Management Fisheries and Marine Resources in Zanzibar's Marine
Conservation Areas' and the 'Marine Spatial Planning' workshop led by the Zanzibar Ministry of Blue
Economy and Fisheries. Ideas and experiences on how ocean resources could be used sustainably for
economic growth, improved livelihoods, and jobs while preserving the health of our ocean ecosystem
were shared.

Nature based Solutions for Mitigation of Watershed Pollution, November 2022, Zanzibar

This international research project will be implemented in Zanzibar and South Africa in 2023 by
MeerWissen, an initiative by the German Federal Ministry for Economic Cooperation and
Development (BMZ). Chumbe's Conservation team met with team leader Prof. Dr. Peter Schupp from
the German Leibniz-Zentrum flir Marine Tropenforschung (ZMT) at the new campus of the Institute
for Marine Sciences (IMS) in Zanzibar to discuss opportunities for joint research activities.

DTP Hosting Place Seminar, May 2022 and January 2023, Tanzania

Conservation and Education Assistant Manager, Salim Abdalla and Environmental Educator Khamis
Khalfan attended three-day capacity building seminars in Morogoro and Dodoma which were hosted
by Action for Community Care (ACC) in cooperation with the DTP e.V. (German-Tanzanian
Partnership).

Indian Ocean Tuna Commission (IOTC) on sustainable fisheries resource utilization and
management, December 2022, Zanzibar

Organized by the Deep Sea Fishing Authority (DSFA) and WWF Tanzania this meeting aimed at
sensitizing key stakeholders on improving Tanzania's engagement in the G16 platform which deals
with the harvest of yellow fin tuna within a given quota. CHICOP's contribution focused on
elaborating the role of the private and NGO sector in providing fisheries data and creating awareness
for ongoing sustainable seafood guide activities. DSFA emphasized on the need for capacity training
in negotiation skills, proposal writing and staff succession guidelines.
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Validation Workshop for Zanzibar Fisheries Master Plan, December 2022, Zanzibar

Supported by the United Nations Development Programme (UNDP) and led by the Ministry of Blue
Economy, this validation workshop aimed at stakeholder’s engagement for the 'Fisheries Master Plan
2023-2034’. Chumbe was invited to join the Guest of Honour table during the opening; emphasized
on the role of the private sector in marine conservation showcasing Chumbe Island's as an
international marine conservation success story in Zanzibar and led the afternoon group work on
providing input and feedback on the marine conservation aspects outlined in the Master Plan.

Opportunities for Transforming Coastal & Marine Tourism Webinar, January 2023

Chumbe Island's Co-Director Eleanor Carter was among the panelists of the Sustainable Coastal and
Marine Tourism Webinar organized by the High Level Panel for a Sustainable Ocean Economy and the
Tourism and Protected Areas Specialist Group.

Promoting Smart Choices for Sustainable Seafood in Zanzibar, January 2023

Stakeholders from various institutions and ministries, such as the Ministry of Blue Economy and
Fisheries, the Ministry of Community Development, The State University of Zanzibar, Western Indian
Ocean Marine Science Association (WIOMSA), Zanzibar Commission for Tourism, Institute of Marine
Sciences of the University of Dar es Salaam and others were introduced to CHICOP's Sustainable
Seafood project that CHICOP is leading in cooperation with the Ministry of Blue Economy and
Fisheries and supported by the Rotary Club of Zanzibar.

Also in this period, CHICOP hosted the annual Chumbe Island Advisory Committee Meeting, August
2022, Zanzibar. This Committee forms an integral component of CHICOPS management and
oversight, enabling regular stakeholder engagement and input in management decisions for the
MPA, and has been operational since CHICOPs inception. This meeting was chaired by the District
Commissioner of the Western District and involved the Chief Fisheries Officer of the Western District,
representative from the Marine Conservation Unit, Institute of Marine Sciences, State University of
Zanzibar, Department of Forestry, Department of Environment, local fishing village leaders and
members of the CHICOP team. The following topics were covered: Chumbe operations under COVID-
19, key activities under the GlZ/Developpp and EU/BIOPAMA project; tourism and media up-dates, as
well as conservation & education achievements and challenges over the past two years. The
presentation was followed by a fruitful discussion session with these close partners.
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https://www.facebook.com/wiomsa/?__cft__%5b0%5d=AZXVonC-e7lG1lptkCO3I3edcp8nhppbSg75XRvtVESUMk8o0Olg0lTJURrSQL4ZT2pLp7Afr0Nd4dPZTCIQfCmQ02d2L7Tab2sLjNeDMShafxZU1sHdNNw3zUf_AiJUs1e6mTD_6hQqL9iUs1H8RO73wUMVokxEe3rMkpwRXCchkoelyC5UG-cInfGdhA4ZNCM&__tn__=kK-R
https://www.facebook.com/RotaryZanzibar?__cft__%5b0%5d=AZXVonC-e7lG1lptkCO3I3edcp8nhppbSg75XRvtVESUMk8o0Olg0lTJURrSQL4ZT2pLp7Afr0Nd4dPZTCIQfCmQ02d2L7Tab2sLjNeDMShafxZU1sHdNNw3zUf_AiJUs1e6mTD_6hQqL9iUs1H8RO73wUMVokxEe3rMkpwRXCchkoelyC5UG-cInfGdhA4ZNCM&__tn__=-%5dK-R

ENVIRONMENTAL EDUCATION (EE)

The core strategic focus areas for CHICOP’s EE programme are (D) schools programme, (E) peer
education and outreach initiatives and (F) wider stakeholder education initiatives. In line with the
current ManPlan (2017-27), targets and progress of EE KPI’s for 2022-23 are outlined in table 5.

Table 5. Education KPI’s for 2022-23 — measurable targets versus achievements.

Education KPI's Yearly Target I
22/23
43
# total EE trips with other sponsorship than CHICOP (75% of trips) 30 37
# EE school trips conducted to Chumbe Island 20 20
# school children participating in EE schools trips to Chumbe Island 280 229
# teaching personnel (including local schools, Universities and NGOs) 29 37
participating in EE trips to Chumbe Island
# peer education activities conducted (off island) 2 0
# community EE trips conducted to Chumbe Island 6 3
with ‘Non-Target’ communities
# fishers participating in EE trips to Chumbe Island 90 41
# EE University trips with SUZA University 1 1
# EE University trips with IMS Zanzibar 1 1
# EE University trips with other national Universities 5 3
# University students participating in EE trips to Chumbe Island 98 103
# EE trips conducted to Chumbe Island with government departmental 2 4
agencies
# Government officers participating in EE trips to Chumbe Island 30 52
# EE trips with associated local NGO-Training Centers 2 4
# NGO members participating in EE trips to Chumbe Island 28 50
# ‘International days’ recognized through event-based activities on/off the 1 4
island

Key achievement

During the EE season 2022-23 a total of 43 EE excursions (Fig. 36) to Chumbe Island were conducted,
involving a total of 332 participants and contributing to the overall EE impact of 8,746 school
children, 1,433 teachers and 1,670 community members taking part in Chumbe's EE programme
since the project started in 1996 (Fig. 37). More than 75% of the EE trips were supported through
collaborations with the following partners: French Embassy, Ozeankind e.V., Kale & Cake, Berlin-
Brandenburgische Auslandsgesellschaft e.V., Silversea and Herrnhuter Academy.
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Figure 36. Impressions from the hands-on EE trips to Chumbe Island during 2022-23.
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Figure 37. Total number of participants (students, teachers, government officials, and
community members) that have participated in EE trips to Chumbe Island, accumulative
from 1996 until May 2023.

D. SCHOOLS PROGRAMME

In line with D.6, up-dated pre/post questionnaires were used for the 20 local schools that
participated in the EE season 2022-23. Out of the 20 schools, 16 were public government schools
(primary and secondary level) while four were private schools. Ten schools were involved in the
Ozeankind programme which focused on waste management. Participating schools, pre/post
outcomes and other activities under this programme can be found here.

Another eight schools participated in the Chumbe Eco-Hub project which was funded by German film
actress Gerit Kling (coordinated through the Berlin-Brandenburgische Auslandsgesellschaft e.V.). The
aim of this project was for Chumbe to strengthen its capacity as learning center and focal point for
hands-on environmental education services such as workshops, trainings and environmental
education excursions, involving not only Chumbe Island but also the Migombani-Kilimani Botanical
Garden in Zanzibar. A comprehensive report outlining the activities, profile of the participating
schools and project outcomes can be found here.
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https://drive.google.com/file/d/1XIgu8CNIA0X7HwsvaqokaiZhYO-IUF6d/view?usp=drive_link
https://drive.google.com/file/d/10iqa8lvhvbQdumoPZDZPENssE928cgPL/view?usp=drive_link

Lumumba Secondary School participated in two EE excursions, firstly under Ozeankind and secondly
with members from the Jane Goodall Roots and Shoots E-Club, as they were invited to participate in
World Ocean Day activities on the island.

Mwera Secondary School, which is run by the Herrnhuter Academy, joined the Chumbe EE program
for the first time in March 2023. After the Chumbe visit, the school compiled a great report including
student testimonials which can be found here.

A big challenge for evaluating the impact on learning remains to be working with the same school
children throughout the programme. The Eco-hub project encouraged and rewarded school children
that completed all parts of the programme with an 'Eco-Champion' certificate.

Teacher evaluation workshop

In line with D.7 and D.8, a half-day teacher evaluation workshop was held at Kiembe Samaki Teacher
Training Hall on 27" May 2023. Nineteen out of 20 teachers, who had participated in the EE
excursions with their respective schools during the EE season 2022-23, attended this workshop. The
workshop consisted of an EE seasonal review, insights into pre/post test results for each school, a
written evaluation survey and a group discussion on shared experiences and challenges. Based on
the evaluation survey results, 74% of the teachers were male and 26% were female, and their age
ranged between 25 and 59 years. Teaching experience varied among the participants (Fig. 38) but the
majority of teachers (53%) had between one and five years teaching experience in the school that
participated in this season.

50-59 2
yrs ’ 4

40-49
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50y

Figure 38. Age range (left circle) and teaching experience (right circle) in years (yrs).

According to the survey 74 of the teachers had visited Chumbe Island for the first time. In total 68%
of the teachers agreed that there were enough practical sessions during the field trip (10% less than
during the teacher workshop 2019) and that the classroom session on the island was not too long.
Regarding teaching methods, 90% of the respondents agreed that the Chumbe teaching methods are
according to student’s age (increase of 7% compared to 2019) and all teachers agreed that the field
trip content corresponded to the curriculum that they are teaching in their schools and that their
own understanding about marine conservation has increased through the Chumbe the education
program. As there is always room for improvements, 47% of the teachers provided input on how the
teaching methods could be improved such as increasing the time in the water and including even
more practical exercises. More details can be found here.
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E. COMMUNITY EDUCATION & OUTREACH PROGRAMME

In line with E.5, the following

‘non-target’ fishing communities visited Chumbe Island: Mtende, Kendwa

and Michamvi. Environmental Education on Chumbe Island was provided by Khamis Khalfan, Salim
Abdalla Salim, and Head Ranger Omar Nyange. Impact assessments were conducted using small focus
group discussions (FGDs) with community members prior and after the field trip (Fig. 39).

Fishing community - EE perception survey 2022/23

Date of EE trip

Name of EE-Educators:

Q ire for Focus group di

1. Perception of Chumbe Island before/after the excursion?

2. Their understanding of a MPA before/after the excursion?

3. Where do they fish and how have fishing ground changed?

4. Has this Chumbe trip experience inspired this group to do
something differently?

5. Note down 3 testimonials from the group:

Figure 39. From left to right: Questionnaire for FGDs and fishers from Mtende exploring compost area and CRS as
part of EE trip.

Key outcomes and testimonials

1

As funding for non-targeted fishing communities was limited this season, three instead of six
EE trips could be successfully completed.

For the communities from Mtende and Kendwa, women only were encouraged to participate.
They loved the experience and encouraged CHICOP to offer even more educational
opportunities for local women.

As shown in the focus group discussions, these EE trips are crucial for how Chumbe is perceived
in local fishing communities. Many fishers still believe the island is used for tourism activities
only and that they are not allowed to visit the island. After the EE trip, these participants leave
as Chumbe ambassadors and carry the knowledge back to their communities.

MPA understanding among participants prior to these excursions is limited, especially when it
comes to its benefits. Especially the snorkeling activity has proven to be key to understand and
believe that restriction fishing allows the fish to grow bigger in size.

All participants stated that their fishing grounds have changed over the past 10 years. Not all
fishers shared information about their fishing ground locations.

Participants left the island in good spirits, often vividly talking about what they have
experienced and what could be done in their areas.

“We saw types of fish that we don’t see in other areas (like sharks and grouper)”.
Makame Mussa Makame, Mtende Village

“The corals are so big and colorful in the Chumbe reef and pono (parrotfish) are much bigger than in

our area.” Batuli ll-Yasa Mwevura, Kendwa Village

"After this trip, | will tell my family and friends in Michamvi what | have learned in Chumbe today."

Semeni Omar Mbarouk, Michamvi Village
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F. WIDER STAKEHOLDER EDUCATION INITIATVES

National Universities

In line with F.1 EE trips for universities were conducted with SUZA and IMS (target universities), as
well as with the following three application-based institutions: Karume Institute of Technology,
Zanzibar Muslim College, and students from the SUZA Environmental Club.

In line with F.2 the survey questionnaire from last season was reviewed, updated and given to
students at the end of the excursion day. In total 43 students completed the questionnaires. The
majority of students (63%) were between 19 and 29 years old, 30% were between 30 and 39 years
old and 7% were above 40 years. Notably, the IMS group received the questionnaire for international
EE groups by mistake, hence 10 participants are not included in the below statistic.

Gender balance was achieved with 45% female and 55% male students participating in the
programme. In the questionnaire 52% of students stated to be non-swimmers (during the snorkeling
activity it was clear that the percentage of non-swimmers was at least 80%) and 67% stated that they
had never snorkeled in a coral reef before.

|||||||

QL Q2 Q3:MPA Q4 Corals Q4: Waste Q5: Climate
Chumbe  Bleaching Change Compostlng Tounsm

100% T
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60% T

40%
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Survey questions

Figure 40. Knowledge quiz results from national university student questionnaires: after the EE trip, eight
statements covering different learning themes(Q1-8) were given and students had to mark if these statements
were correct or wrong.

Results from the knowledge quiz part of the questionnaire (Fig.40) confirm that more than half of the
students left the island with a solid knowledge in most areas taught, except for corals and coral
bleaching where less than 50% of the answers given were correct. These results were discussed with
the Chumbe educators and it was agreed that during the next season, more visual material will be
used to demonstrate that corals are living animals and that the coral bleaching event in 2016 was
caused by high water temperature and not chemicals. The Chumbe EE educators also believe that
mixing between English and Kiswabhili language remains a big challenge for most students when
answers need to be elaborated.
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The students (including IMS) rated their overall Chumbe experience with 9.3 out of 10. They agreed
with a 9.1 out of 10 that they felt inspired by Chumbe to make Zanzibar more sustainable, and with a
9.3 out of 10 they also felt inspired to get involved in conservation professionally (Fig. 41).

Important for studies
New knowledge
Snorkeling

EE team

Classroom session
Inspired professionally
Inspired to action

Overall

Figure 41. Feedback from national university students on a rating scale: 1/poor to 10/excellent.

International University groups

In addition to the EE targets, six EE trips were conducted with international university groups,
involving the School of International Training, Leeds Becket University and the World Maritime
University.

A total of 38 students participated and completed the international EE survey at the end of the
excursion. Fig. 42a reflects the diverse nationalities of the participants (15 different countries!)
including Tanzanians who are enrolled in international study programmes. According to the survey
results all students agreed that the knowledge provided during the Chumbe EE field trip was relevant
to their studies. Moreover, all aspects of the programme were rated excellent (Fig. 42b) and
memorable testimonials are captured below.

B United States (USA)
H italy

Tanzania
m Kenya

= Rwanda

= Ghana
= Liberia
= Maldives

= Nigeria
= Seychelles
= Saint Vincent and the Grenadines
® Sierraleone
u Singapore
= United Kingdom
Bulgaria

No answer

Figure 42a. Demographics of international university students.
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Figure 42b. Demographics EE programme feedback on a rating scale: 1/poor to 10/excellent.

Local NGOs

“Extremely relevant. Was cool to compare the health of
this reef to others we have been to.”

“I appreciate this learning experience. Chumbe is a
fantastic learning centre that every student should see
at least once in his/her life.”

"Today was an amazing and professional education
experience - thank you so much and keep up the great
work."

In line with F.5 and F.6, four EE trips with the following local NGO/training centres were conducted:

Practical Permaculture Institute Zanzibar (PP1Z), Twende Pamoja and Youth Challenge International.

Through partnerships of these NGOs with international organisations, also German and Canadian

participants were part these EE trips.

All 25 participants filled in the feedback questionnaire after the excursion. Fig. 43 (left graph) shows

that 60% of the NGO participants were between 19 and 29 years old. According to the survey results,

EE activities were well paced within the allocated time and all participants agreed that the Chumbe

Educators were good communicators and stimulated student engagement. Overall, the EE

programme was rated excellent with 9.6 on a 10-point rating scale (Fig. 43, right graph) and

memorable testimonials are captured below.
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Boat transfer to/from the island 94

<18
m19-29 Quality of lunch 8,6
30-39
Eco-bungalow tour 89
= 40-49
Snorkeling tour 93
Forestwalk tour 9
Overall field trip experience 9,6

Figure 43. Age groups of NGO members (left) and EE programme feedback on a rating scale: 1/poor to 10/excellent (right
graph).

“The beauty of the island was amazing, and | saw with my
eyes why we should protect marine life.”

“I also learned about forest conservation because the forest
has many benefits for us, too.”

"Your concept of conserving the wildlife, nature and marine
| ecosystem is so interesting. | really want to come back and
to do maybe research and study marine life."

Government

In line with F.3 and F.4, EE trips for government officials were conducted with key members from the
(1) Ministry of Natural History & Tourism, (2) Department of Forestry, (3) Ministry of Blue Economy
and Fisheries and (4) Ministry of Education.

A total of 51 government officials participated in the EE trips and completed the feedback survey.
Almost half of them (47%) were between 30 and 39 years old (Fig. 44a). A focus for these groups was
the exchange of ideas and in-depth discussions with the Chumbe Team about how Chumbe operates,
and where cooperation can be strengthened.

The government officials rated these collaboration sessions on average with a 9.5 out of 10 (Fig.
44b). According to the survey results, all participants agreed that the knowledge that was provided
during the EE experience was relevant to their work. As for understanding Chumbe's financial model,
at the end of the excursion 88% stated that they were aware about Chumbe being a not-for-profit
organization, while 6% were not aware of this fact and another 6% did not give a clear answer.

The overall experience at Chumbe was rated excellent with 9.7 out of 10 (Fig. 44b) and memorable
testimonials are captured below.
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Figure 44a. Age groups of government officials.

“It was very much needed for us to
Gmcablickifgesperince i understand the conservation issues."
Collaboration session 95
"The knowledge provided to us is
Forestwalk tour 93 relevant to my work because I'm

X involved in curriculum development."
Snorkeling tour 91

Eco-bungalow tour 93 "Congratulation for your efforts and let
Bualig it s us keep working together for a better
and more sustainable future in
Boat transfer to/from the island 93 Zanzibar."

Figure 44b. EE programme feedback on a rating scale:
1/poor to 10/excellent.

Recognition of International Events

World Environment Day, 5% June

Students from the Kilindi primary school environmental club visited Chumbe Island and learned a lot
about various environmental issues as part of the celebration of World Environment Day (WOD).
Additionally, DTP volunteers conducted a beach clean-up which was supported by the Chumbe team
(Fig. 45). The new beach clean-up boxes which had been constructed during maintenance with
financial support from Ozeankind e.V. were used for the first time.

Figure 45. Beach clean-up event during WOD 2022.
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World Oceans Day, 8*" June 2022

In cooperation with the Ministry of Blue Economy and Fisheries Zanzibar and the Western Indian
Ocean Marine Science Association (WIOMSA) Chumbe organized art contest as part of the UN World
Oceans Day theme 2022 "Revitalization: Collective Action for the Oar: Shedding light on the
communities, ideas, and solutions that are working together to protect and revitalize the ocean
and ever yt hiMogthinb0 stadaenss framibathsprivate and government schools aged
between 15 and 17 submitted their drawings to the Chumbe office and 12 winners were selected and
given a chance to visit Chumbe island for World Oceans Day celebrations. Ben Pol, a popular artist
from Tanzania mainland who is also an environmental ambassador and a champion for United
Nations Sustainable Development Goals joined the group of students on the island and shared with
them knowledge and experience on various aspects of marine conservation (Fig. 46). The winners
were awarded certificates and prizes at Jungle Paradise Hotel in Mbweni Ruins, where a short
awarding ceremony attended by a CHICOP staff team and a representative from WIOMSA was
conducted. The event was also covered in the WIOMSA Newsbrief, June edition.

Figure 46. Beach clean-up event during WOD 2022.

World Rangers Day, 31t July 2022

Chumbe Island joined other rangers around the world to commemorate rangers killed or injured in
the line of duty (Fig. 47) and to celebrate the work rangers do to protect the planet’s natural
treasures and cultural heritage. On Chumbe the ranger team shared insights in their work and
touched on the challenges faced in their daily duties while ensuring that both marine and terrestrial
resources of Chumbe Island are safeguarded. The EE educator gave a short presentation on the
importance of rangers for ecolodge guests as part of the celebration.

Figure 47. World Ranger Day 2022 on Chumbe.
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https://blog.wiomsa.net/wp-content/uploads/2022/07/WIOMSA-JUNE-2022-Newsbrief-4.pdf

International Coastal Cleanup Day, 17*" September

A beach clean-up event was organized on Chumbe Island under the lead of DTP volunteer, Katinka
Kunze, to raise awareness about growing pollution around beaches worldwide. Beach clean-ups are
regular activities on Chumbe Island and from March to August 2022, the Chumbe team collected
already more than 90kg of beach litter (Fig. 48).

Figure 48. Beach Clean-u event on

The Chumbe team is very thankful for all the support provided during 2022-23,
and are enormously proud of the work that has been achieved through our
partnerships and collaborations.

Asante-sana.
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