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– CHAPTER 13 – 

Invertebrate collection in Chwaka Village:  
Importance, Gender and Resilience Aspects

Elin Håkansson, Sara Fröcklin and Maricela de la Torre-Castro1

INTRODuCTION

In poor rural communities, such as Chwaka Bay in Zanzibar, the opportunities 
to engage in long term stable economic activities are scarce and people’s liveli-
hoods generally depend on a variety of goods and services provided by the local 
ecosystems. Widespread poverty, combined with degradation of marine resources 
and declining yields, make the situation hard for most households in Zanzibar, 
including those of Chwaka Bay (de la Torre-Castro and Jiddawi 2005; de la Torre-
Castro 2006a). Recent studies show that households in Chwaka Bay depend on 
average on no less than four livelihood activities to stay financially solvent (de 
la Torre-Castro et al, in preparation). Hard conditions affect all members in the 
society; however, women are amongst the most vulnerable groups in these settings 
due to cultural, traditional norms and values. In addition, they normally have a 
lower status position in society (Jiddawi 2005). Women often carry out strenuous 
and low paid work while they at the same time are obliged to uphold the household 
duties and care for children (Chando 2002), resulting in very long working hours. 
Women in Chwaka Bay have normally been limited to traditional livelihoods such 
as dressmaking and other handicrafts, petty business, crop cultivation, collecting 
invertebrates, and more recently seaweed farming (Pettersson-Löfquist 1995; de la 
Torre-Castro and Jiddawi 2005). Men, on the other hand, generally perform more 
profitable livelihood activities such as fishing, invest less time in domestic activi-
ties and have better access to the job market (see also chap. 1). Livelihood diversity 
becomes an important strategy, particularly for women in these poor rural com-
munities to increase total household income and spread risks (Ellis 2000; Allison 
and Ellis 2001; Ellis and Mdoe 2003). This fact is very important because it may 
increase the resilience of the social-ecological system (SES) at household and com-
munity levels. A resilient SES can withstand disturbances and cope with change 
better, thus reducing vulnerability (Folke, Colding, and Berkes 2003, 352-387). 
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Livelihood diversity in Chwaka village is relatively high, but few activities provide 
a steady and sufficient income; and the most economically important activities 
are small-scale fisheries (de la Torre-Castro et al. in preparation, see chap. 1).  
However, economically important fisheries in Tanzania are normally associated 
with men (Chando 2002) and Chwaka Bay is no exception. While men are involved 
in fishing, fish processing and marketing activities, women are mainly focused on 
post-harvest activities such as fish processing (fish drying) and marketing (Jiddawi 
2005). Lack of education and training, necessary household and childcare respon-
sibilities, lack of access to technology, and limited credit and finance options hinder 
women from expanding their activities. However, the fishery chain does not only 
include activities related to the harvest in the water, but also other practices such 
as the women-dominated invertebrate collection activities in the intertidal zone. 
These are also important livelihood activities (Chando 2002; de la Torre-Castro 
and Jiddawi 2005; Crawford et al. 2010; Nordlund et al. 2010). 

Invertebrate collection, also known as gleaning or harvesting of invertebrates, is 
common in coastal villages throughout the world, including Zanzibar (see e.g. 
Tobisson et al. 1998; Richmond 2002, 27-28; de la Torre-Castro and Rönnbäck 
2004; Nilsson 2008; Raymond 2008; Crawford et al. 2010; Nordlund et al. 2010) 
(Fig. 1). Invertebrates, e.g. gastropods, bivalves, crabs, octopus, squid, and sea cu-
cumbers are collected by hand or using simple tools such as sticks in shallow areas 
when they are exposed during low tide hours. Various invertebrates are targeted 
in other types of fisheries as well (e.g. spear). For example, men working as spear 
fishers also collect invertebrates, catching animals in deeper areas using snorkeling 
gear. 

Crawford et al. (2010) highlight that women and children collecting invertebrates 
contribute significantly to the fishery sector but their role is poorly documented 
in fisheries statistics. Indeed, there are not many systematic studies on inverte-
brate collection and its impact on people’s livelihoods in Zanzibar. Its role in the 
SES is not well known. A few Master’s theses have touched upon this issue but 
these have been conducted in other parts of unguja Island, namely in Kigomani, 
Mazizini, Mkokotoni, Mtende, Nungwi, unguja ukuu, uroa, and Zanzibar Town 
(see e.g. Wieggel 1995; Nilsson 2008; Nordlund 2008; Raymond 2008). In addition, 
Crawford et al. (2010) provided information about harvesting of cockles (Anadara 
antiquata) and other molluscs in the village of Fumba, and Nordlund et al. (2010) 
examined invertebrate harvesting and its effect on species composition and local 
livelihoods in Nungwi. 

This chapter is based, to a large extent, on a thesis conducted by Håkansson (2006) 
since this is the only systematic study done on the subject in the area. The chapter 
further gives an overview of invertebrate collection in the context of livelihoods 
and its possible effects on the SES. Håkansson (2006) used a multidisciplinary 
approach based on observations, interviews (with women collectors, spear fisher-
men and local re-sellers), catch analysis and a biological inventory performed on 
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the most common intertidal collection grounds (Appendix 1). The focus in this 
chapter is on invertebrate collection carried out by women in the intertidal zone 
but activities performed by male spear fishers are included too. We attempt to 
answer the following questions: Who performs and benefits from the collection? 
What is the role of invertebrate collection in the household (subsistence or cash 
income)? What are the driving forces to perform this activity? What species are 
targeted? What habitats are preferred? What is the income generated? Are there 
signs of overexploitation? Is there any need for formal management? 

INVERTEBRATE COLLECTION ACTIVITIES 

Both men and women in Chwaka village collect invertebrates (Table 1, Appendix 
2), but they generally use different techniques and target different organisms. 
Children of school age also collect invertebrates when time off from school 
coincides with the right tidal conditions, i.e. after school, on weekends and on 
holidays. 

Invertebrate Collection by Women 
Women in Chwaka village are restricted to areas in the Bay shallow enough for 
walking when collecting invertebrates because they normally do not swim due 
to cultural reasons. Consequently, they work in shallow areas during peak hours 
of low tide to collect invertebrates using their hands or a stick. They catch mainly 

Figure 1. Women gleaning in the intertidal area. Photo: Bárbara Carreño/Azote 
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gastropods and bivalves but also chitons, crabs and occasionally sea cucumbers, 
sea stars, squid and fish (Fig. 4 and Tables 1 and 2). In 2005, with the aim to 
interview all women collecting invertebrates on a regular basis, a total of 42 
women in Chwaka village were interviewed. There were about 300 households 
in Chwaka village at that time so these women represented about 14 percent of 
the households in the village. The women estimated that they work about four 
days per week during spring tides when tidal fluctuations are large, hence larger 
areas are exposed for longer time, and two or three days per week during neap 
tides. Each tide, spring and neap, lasts approximately seven days, thus women are 
engaged in this work for 14 days per month. Invertebrates are collected all year 
round, however, rainy days are not considered good because of reduced visibility. 
Some women consider invertebrate collection to be their main job but most of 
them combine it with other livelihood activities, for example 57 percent of the 
respondents combine invertebrate collection with seaweed farming.

Transportation to the collection grounds is normally an obstacle for the women. 
Chwaka Bay is intersected by numerous channels and these and other deep parts 
of the Bay cut off access to many collection grounds. Forty-six different collection 
grounds were identified during the interviews, and the most popular in descending 
order were: Haibari, Mto Mwembamba, Juja, Mwachange, Chumani, Mabogani, 
Bimbi, Mrenu, Charawe and Shahaji, and all these except Shahaji require boat 
transport (see more about preferred habitats in the Collection Grounds and 
Habitat Preferences section below). Information about the Bay characteristics is 
further found in the other chapters (e.g. chap. 2). The women often ask fishermen 
for boat rides but most of the time these boats are full and when place is available 

Figure 2. Women needing boat transport to collection grounds. Photo: Elin Håkansson.
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they may need to pay a fee (Fig. 2). Moreover, women working on seaweed farms 
also need transport to access their plots, and they are usually given priority – prob-
ably because seaweed farming is an economically more important livelihood in 
the Bay. Alternatively, women sometimes rent a boat and share the costs. Sixty-five 
percent of the women said that they would work more often if it was easier to 
arrange transport.

Male Spear Fishers
Spear fishers hunt with spears while skin diving in the water, capturing animals in 
deeper waters inaccessible to women. Twenty-five spear fishers were interviewed 
in 2005. Men primarily targeted sea cucumbers, octopus, lobsters, rays and eels, 
but gastropods and bivalves were collected as well even though they were not the 
prime target organisms. Spear fishers often collaborate in small groups and divide 
revenues equally. However, the respondents explained that a part of the catch is 
kept by the individual fisherman. This part of the catch mainly consisted of large 
gastropods and bivalves (Table 3). 

Spear fishers generally work during the morning water (maji ya asubuhi) and noon 
water (maji ya mchana), totalling roughly ten days, and then rest during evening 
water (maji ya jioni) for about five days. All respondents considered the cooler 
season, between April and October, as best for catching invertebrates in Chwaka 
Bay because animal abundance is high and the visibility good due to calm sea 
conditions. 

TARGETED SPECIES AND uSE

Data about targeted species and the usage of different organisms was gathered 
using catch analysis, interviews and observations and all results are presented in 
this section. 

Catches by Women 
The activities of ten women collecting invertebrates on a regular basis were ob-
served and their catches analyzed. The catch analysis was conducted during a 14 
day period to determine catch composition. The women used six different collec-
tion grounds within the Bay during the catch analysis period: Charawe, Haibari, 
Juja, Pondoni, Shahaji and the adjacent mangrove areas. Haibari was most popular 
during spring tide and Charawe at neap tide. The reasons for the popularity of these 
grounds are unclear, but probably include a combination of accessibility and high 
animal abundance. The catch composition differed between collection grounds 
reflecting differences in species composition with catches often dominated by 
one or a few species, probably because the collectors chose a primary target when 
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collecting. The average wet weight per catch was 3,393 g and the average number 
of animals was 105. Catches were dominated by gastropods and bivalves but also 
contained chitons and occasionally sea cucumbers, sea stars, squid, fish and crabs. 
The most common species were Strombus gibberulus (Fighting conch), Cypraea ti-
gris (Tiger cowrie) and Modiolus philippinarum (Philippine Horse mussel). Other 
common species were Terebralia palustris (Mangrove whelk), Chicoreus ramosus 
(Ramose murex or Branched murex) (Fig. 3), Atrina vexillum (Flag pen shell or 
Indo-Pacific fan shell), Pinna muricata (Prickly pen shell), Neritidae (Nerites), 
Pleuroploca trapezium (Trapezium horse conch), Chitonidae (Chitons), Cypraea 
annulus (Gold ring cowry), Nassariidae (Nassa mud snails or Dog whelks) and 
Volema pyrum (Crown conch). The catch analysis results are summarized in Table 
1 and a full list of species is found in Appendix 2. 

The targeted animals and their uses were also discussed during interviews. Women 
explained that most of the collected organisms are either sold or used for home 
consumption, depending on the situation and household needs at the time. 
Normally, the flesh of gastropods and bivalves is boiled and sold to villagers, at 
the local market, or consumed at home. Beautiful shells and large opercula are 
bought by re-sellers in the village for onward trade. Sea cucumbers are, however, 
an exception, always being sold and exported to the international food market via 
middlemen (Eriksson et al. 2010). Figure 4 is based on results from interviews 
conducted with women in Chwaka village and shows which animals were men-
tioned as targeted by the respondents as well as their relative subsistence or cash 
value (see Appendix 3 for species economic value). Figure 4 further summarizes 

Figure 3. Chicoreus ramosus stored in large bags. Photo: Elin Håkansson
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the number of times different animals were mentioned by respondents as being a 
targeted organism and the number of times these were said to be used for home 
consumption and/or sold for cash income. 

Table 1. Catch analysis results. Average number of individuals and average wet weight of dif-
ferent animals per catch and average wet weight per individual in the catches collected by the 
women during the study period (n=103). Modified from Håkansson (2006). 

Species or Taxonomic group
Average number 
of individuals per 
catch (#)

Average wet 
weight  per 
catch (g)

Average wet 
weight per 
individual (g) 
± SD

Strombus gibberulus (gastropod) 46.6 547 12*

Modiolus philippinarum (bivalve) 19.4 185 11*

Cypraea tigris (gastropod) 13.0 2,004 158 ± 42.2

Neritidae (gastropod) 7.9 44 6 ± 3.5

Chitonidae (Chiton) 4.4 36 8*

Cypraea annulus (gastropod) 2.3 6 3*

Nassariidae (gastropod) 2.0 4 4*

Terebralia palustris (gastropod) 1.6 119 65 ± 38

Volema pyrum (gastropod) 1.5 27 19 ± 5.7

Pinna muricata (bivalve) 0.6 57 87 ± 76

Chicoreus ramosus (gastropod) 0.6 107 218 ± 104.7

Atrina vexillum (bivalve) 0.3 80 271 ± 142.1
Pleuroploca  trapezium  
(gastropod) 0.3 37 130 ± 91.8

Other bivalves 1.6 42 -

Other gastropods 2.9 63 -

Sea stars < 0.1 4 -

Sea cucumber < 0.1 21 -

Squid < 0.1 < 1 -

Fish < 0.1 2 -

Crab 0.1 8 -

Total all species 105 3,393 32

Not all individual were weighted separately and standard deviation was therefore not possible to 
calculate. 
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Table 2 is based on a combination of data (catch analysis, interviews and observa-
tions) and it summarizes information gathered about the uses and prices of the 
most commonly collected invertebrates. 

Figure 4. Invertebrates targeted by women in Chwaka Village based on interview data (n=42). 
Modified from Håkansson (2006).

Table 2. Details on usage, market prices and the trade related to commonly collected species 
based on interviews with collectors and resellers. Data was collected 2005 and one USD was at 
the time of the study equivalent to about 1000 TZS. Modified from Håkansson (2006).

Scientific 
names /type of 
invertebrate

Local 
names

Details on usage, market price and trade

Cypraea tigris Kururu Collected for their beautiful shells. Only adult specimens are col-
lected. The shells including the fleshy parts are left to decay in the 
sun, cleaned out, and sold to a re-seller in Chwaka village for 30 
TZS per piece. These are later sold in bulk to a re-seller from Zan-
zibar Town for 40 TZS per piece. The fleshy part can be eaten as 
well but the shell has to be cracked open to extract it. Many shells 
are eventually exported abroad. 

Strombus  
gibberulus

Chuale The fleshy part is sold at the local market for 500-1,000 TZS per 
0.5 liter or to local villagers, mainly children, for 10 TZS per 2-5 
pieces. 

Pleuroploca 
trapezium 
and Chicoreus 
ramosus

Kome The fleshy part is primarily sold at the local market but also to 
villagers for 10 TZS per piece. A village re-seller buys the opercula 
for 20 TZS per piece. These are sold in bulk to a re-seller from 
Zanzibar Town for 20,000  – 22,000 TZS per kg (about 40 TZS per 
piece). The shells are on irregular occasions, sometimes several 
months apart, bought in bulk by a re-seller from town for 10 TZS 
per piece. 
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Sea cucumbers Kovu Sea cucumbers are sold to a local re-seller. Prices vary from 200 
to 6,000 TZS per piece depending on size and species. There are 
according to the re-seller in Chwaka 18 different types of sea 
cucumbers in Chwaka Bay, each having a local name. Most com-
monly collected are; Pauni worth 2,000-6,000 TZS/piece, Barango, 
500-2,000 TZS per piece and Mweupe, 500-1,500 TZS/piece. Two 
types of sea cucumbers are more common in the Bay than the 
others, but these are not worth much and are rarely collected. The 
re-seller guts and boils the sea cucumbers before selling them to 
one of about six different re-sellers in Zanzibar Town. The final 
destination is an international food market. 

Terebralis 
palustris

Suka The fleshy part is primarily sold at the local market. Price un-
known. Also used for bait.

Pinna muricata
and Atrina 
vexillum

upanga The fleshy part is sold for about 10 TZS per three pieces directly to 
villagers or at the local market. 

Certain bivalves 
e.g. Anadara 
antiquata 

Kombe The fleshy part is primarily used for home consumption but some-
times sold at the local market. Price unknown.

Lambis spp. Chuale 
dole

The fleshy part is primarily sold directly to villagers or at the 
local market, but sometimes used for home consumption. Price 
unknown.

Different crabs Kaa Home consumption or sold at the market.

Nassariidae Tamba 
mtengo

Home consumption.

Mytilidae Kijogoo Home consumption.

Squid Ngisi Sold at the market for about 500-700 TZS per piece.

Volema pyrum Sinda Meat sold directly to villagers or at the local market for 10 TZS per 
four pieces.

Oyster Chaza Home consumption or sold directly to locals. Price unknown.

Cypraea  
annulus

Kaule Shells are sold to a re-seller from Zanzibar town for about 400 TZS 
per 0.75 kg which equals about 1 TZS per piece. 

Ovulidae Kete Shells are sold to a re-seller from Zanzibar Town. Are rarely found 
nowadays. Price unknown. 

Chitonidae Nyamata Home consumption.

Neritidae Tamba 
magome

Home consumption.

Naticidae Sharifu The fleshy part is sold at the local market. Price unknown.
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Table 3. Catch analysis results. Average number of individuals and average wet weight of the 
different animals per catch and average wet weight per individual in catches collected by spear 
fishers (n = 44). Note that only a part of the total catch was analyzed i.e. the part owned by the 
individual spear fisher, not the primary catch, which is shared between collaborating group 
members. Modified from Håkansson (2006).

Species or Taxonomic group

Average 
number of 
individuals per 
catch (#)

Average wet 
weight  per 
catch (g)

Average wet 
weight per indi-
vidual (g) ± SD

Chicoreus ramosus (gastropod) 3.0 675 221 ± 106,1 

Atrina vexillum (bivalve) 1.9 890 465 ± 199.2

Pleuroploca trapezium (gastropod) 1.9 240 126 ± 43.6

Lambis truncata (gastropod) 1.4 191 134 ± 38.7

Portunus pelagicus (crab) 0.7 201 279 ± 77.1

Cypraea tigris (gastropod) 0.7 124 178 ± 22.9

Panulirus ornatus (lobster) 0.1 12 96 ± 49.6 

Dinctada margaritifera (oyster) 0.1 12 142 ± 77.1

Conidae (gastropod) 0.1 8 86 ± 22.6

Cypraea (gastropod) 0.1 6 48 ± 4.2

Acrosterigma rubicundum (gastropod) < 0.1 3 63*

Polinices mamilla (gastropod) < 0.1 1 19*
Total all species 10 2,363 236

 
* In total only one individual of this species was present in the catches and standard deviation was 
therefore not possible to calculate.
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Catches by Male Spear Fishers
As mentioned above, spear fishers often collaborate in small groups and divide 
revenues equally between group members. However, a certain part of the catch is 
not shared but belongs to the individual. This individually owned part of the catch 
was analyzed to determine catch composition. The average wet weight per catch 
was 2,360 g and contained on average 10 animals. The most common animals 
were Chicoreus ramosus (Ramose murex or Branched murex), Atrina vexillum 
(Flag pen shell or Indo-Pacific fan shell), Pleuroploca trapezium (Trapezium horse 
conch), Lambis truncata (Giant spider conch), Portunus pelagicus (Blue swimmer 
crab or Flower crab) and Cypraea tigris (Tiger cowry) (Fig. 5). The spear fishers’ 
catches clearly contained fewer but larger organisms than the women’s catches and 
the Atrina vexillum caught by spear fishers were significantly larger than those 
caught by women (T-test, p < 0.05).  As with the women’s catches, those of the 
spear fishermen were also normally dominated by one or a few species. The catch 
analysis results are presented in Table 3. 

 INCOME GENERATION AND COLLECTION DRIVING FORCES 

Women Invertebrate Collectors
Women’s revenues from invertebrate collection in 2005 in Chwaka village were 
about 500 – 600 TZS (0.5 – 0.6 uSD) per day, which is extremely low. The work 

	  
Figure 5. A day’s catch of Cypraea tigris. Photo: Elin Håkansson.
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consists of a few hours of harvesting followed by post-harvest activities. Most 
women work 2 – 4 days per week depending on the tides and weather conditions. 
The average income per month was approximately 12,000 – 15,000 TZS (12 – 15 
uSD). These calculations are based on the respondent’s own estimation of their 
income (i) and prices of different species in combination with catch analysis data 
(ii). Both calculations correspond well, which supports the reliability of the data. 
Revenues from seaweed farming, which employs a large number of women in 
Zanzibar, were about 1,700 TZS per day in 2004 (de la Torre-Castro and Rönnbäck 
2004). Despite the low income, the main driving force for women collecting inver-
tebrates in Chwaka village is clearly economic, according to interview data (Fig. 
6). The subsistence component, i.e. using animals for protein supply, is also an 
important driving force but was surprisingly secondary. Also, Figure 4 shows that 
targeted animals are generally sold and the less popular animals are used for home 
consumption. However, the respondents explained that depending on the situa-
tion and needs at the time most of the animals can be either sold or used for home 
consumption. This flexibility indicates the important “safety net” component of 
invertebrate collection. The primary driving forces for collection activities seem to 
differ between villages; studies conducted in Kigomani and Nungwi in the north-
ern part of unguja Island concluded that the primary objective in those areas was 
to gather food, but that the cash component also had some importance (Wieggel 
1995; Nordlund et al. 2010). The primary driving force in Nungwi was subsistence, 
even though the average daily income range there was 1,000 – 3,000 TZS, which is 
slightly higher than in Chwaka. Further, collection of Anadara antiquata (cockles) 
is a widespread activity engaging many people in the village of Fumba (southwest 
unguja Island) and seems to be of significant economic importance. There are 
roughly 1,000 active collectors in Fumba earning approximately 20,000 – 30,000 
TZS per month (Crawford et al. 2010). 

Figure 6. Importance of invertebrate collection for cash income and subsistence in 
Chwaka village, rated by women respondents during semi-structured interviews 
(n=42). Modified from Håkansson (2006).
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Species of High Economic Importance
By far, the most economically important species for women in Chwaka village 
are Cypraea tigris (Tiger cowrie) and Strombus gibberulus (Fighting conch). These 
two species represented 64% and 24% respectively of the total economic value of 
catches, based on prices given by respondents during interviews (Table 2). Two 
other species/groups that contributed significantly to income were sea cucumbers 
and Chicoreus ramosus (Ramose murex or Branched murex), that contributed with 
7.5% and 3%, respectively. 

Species Important for Subsistence
The different species’ household importance is difficult to rank because determin-
ing quantitative values is more complex than direct economic value. In addition, 
the respondents tended to focus on species important for cash income during 
interviews. However, Modiolus philippinarum (Philippine horse mussel) seems to 
be one of the most important species for subsistence, considering that it was one 
of the top most common species in the catch analysis (Table 1), and as seen in 
Figure 4, reported to be used for home consumption. Other species common in 
the catches and reported to be used mainly, or only, for subsistence were Atrina 
vexillum/Pinna muricata (pen shells or upanga), various small bivalves (makome) 
and Neritidae (nerites, small gastropods). However, as mentioned above, most 
species can be used either for cash income or in the household, depending on 
the needs at the time, and economically important species such as Cypraea tigris, 
Strombus gibberulus and Chicoreus ramosus may also be of relative importance for 
subsistence needs. 

COLLECTION GROuNDS AND HABITAT PREFERENCES 

Any area shallow enough is a potential collection ground but certain habitats/sub-
strates are preferred. Figure 7 is based on interview data and shows women collec-
tor’s perceptions of the importance of different habitats/substrates. The figure shows 
that seagrass is the most important habitat and very common in Chwaka Bay (see 
also chap. 5). The second most preferred habitat was sand, followed by mangrove 
and hard substrates such as stone or corals. There is also, according to the results 
of the biological inventory, a positive correlation between seagrass cover and the 
number of Cypraea annulus, between seagrass and the total number of gastropods 
and between seagrass and the total number of invertebrates (Pearson corr: r = 
0.455, p < 0.000, r = 0.350, p < 0.000, r = 0.268, p < 0.000 respectively). 
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IS CHWAKA BAY INVERTEBRATE COLLECTION SuSTAINABLE? 

Signs of Overexploitation
Th ere are several indications about the abundance decrease of many targeted spe-
cies in the other parts of Tanzania and in also in the Chwaka Bay area (Newton et 
al. 1993; Jiddawi and Öhman 2002; Håkansson 2006; Crawford et al. 2010; Eriksson 
et al. 2010; Nordlund et al. 2010). Th is trend was confi rmed by the women col-
lectors in Chwaka village; a majority believed that the number of animals in the 
Bay has decreased over the years (Fig. 8), and several women explained spontane-
ously during interviews how they used to collect large buckets full of animals but 
that they nowadays only catch a few animals. However, generally the women in 
Chwaka village did not consider that the size of animals had changed, which is 
a positive sign (Fig. 9). Th ey further mentioned during a focus group discussion 
that Ovulidae (egg shells) are hardly ever found nowadays. Th e Ovulidae, Ovula 
ovum, is demanded in the curio trade and are bought by tourists in Zanzibar for 
about 0.5 – 2.5 uSD per piece (Gössling et al. 2004). Other studies also present 
examples of similar statements concerning the decreased status of the resources. 
For example, collectors in the village of Fumba reported that the abundance of 
animals has declined and the amount of time needed to collect a certain amount 
took much longer than fi ve or ten years ago. Sea cucumber fi shers explained that 
it was harder to fi nd most species of sea cucumber today than when they fi rst 
engaged in the activity (Eriksson et al. 2010). Th ese statements all indicate a seri-
ous decline of valuable coastal resources. However, it is impossible to determine 

Figure 7. Women’s perception of which substrates/habitats provide good collection 
grounds, based on interview data (n=42). Modifi ed from Håkansson (2006).
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the cause of this decline solely based on these statements. Yet, there are numerous 
examples of important field studies comparing exploited sites with unexploited 
and these strengthen the hypothesis that the fishery itself rather than other natural 
variability is an important contributory factor, if not the most important. For 
example, Nordlund et al. (2010) compared animal abundance and species richness 
in seagrass beds between an exploited site and a remote/inaccessible site and found 
that both were higher at the remote site. Crawford et al. (2010) found that animal 
abundance on small offshore islands is much greater. Sea cucumbers, crabs and 
squid were mentioned to be among the main targeted (or most desirable) animals 
by 29%, 12%, and 7% of the women respondents in Chwaka, respectively, but none 
of them were common in the analyzed catches. This suggests a low abundance 
of these in the Bay. Jiddawi and Öhman (2002) further reported in a review of 
the marine fisheries in Tanzania that the most common sea cucumbers are the 
less valuable ones and that the higher valued species are already overexploited. 
Eriksson et al. (2010) confirm the overexploitation and recorded extremely low 
abundances of sea cucumbers in fishing grounds close to uroa. In this study, high 
valued species were literally gone, a few middle price species were found and most 
of the abundant species were of low value. Certain high valued species were only 
present at Chumbe, a site that has been protected from fishing since 1994, and one 
type of medium valued species was ten times more abundant at this site. Newton 
et al. (1993) found that five out of eight economically exploited species were 
significantly less abundant in Zanzibar, where collection is intense, compared to 
areas around Mafia Island where exploitation pressure is relatively lower. The dif-
ference was most prominent for the three heavily exploited cowries; Cypraea tigris, 
C. histrio and C. lynx. These were at least 18, ten and five times more common, 
respectively, in the waters around Mafia Island but the abundance of non exploited 
species did not differ between the two islands.  

Of the women interviewed, 60 percent reported that the number of people involved 
in collection activities has decreased (Fig. 10).  They believed that many have 
stopped because there are fewer animals now compared to before, and because 
seaweed farming was introduced as an alternative livelihood in Chwaka in the 
early 1990s (Mohammed and Jiddawi 1999, see chap. 12). However, 31 percent 
of the women believed the opposite; that the number of collectors had increased, 
but these reports were mostly from girls of school age. Some of them argued that 
the reason that more people collect invertebrates now is that the price of Cypraea 
tigris (large cowries) had gone up from 20 to 30 TZS since 2004 (interviews were 
conducted in 2005). This indicates that these women or girls were referring to 
changes over a shorter time frame. Some of the spear fishermen that were inter-
viewed said that their revenues are decreasing as well and that they used to earn up 
to twice as much compared with today. But all spear fishers said that the number 
of people engaged in spear fishing is increasing. They believed the reason is higher 
revenues in spear fishing compared to other fishing techniques.
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Figure 10. Women respondents’ opinion about whether the number of people collecting 
invertebrates in Chwaka Bay has changed (n=42). Modified from Håkansson (2006).

Figure 8. Women respondents’ opinion about whether the number of target animals 
in Chwaka Bay has changed (n = 42). Modified from Håkansson (2006).

Figure 9. Women respondents’ opinion about whether the sizes of the target animals 
in Chwaka Bay have changed (n=42). Modified from Håkansson (2006).
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Exploitation Pressure: Off-Take Estimations per Year
The off take of invertebrates by women in Chwaka village was estimated to be 
about 630,000 animals per year with a wet weight of roughly 20 tonnes. This calcu-
lation is based on 42 women working on average 3.6 days per spring tide and 2.6 
days per neap tide (according to interview data), except during an estimated four 
weeks of bad weather per year (in total 141 work days per person per year), and 
that the average catch weighs 3.4 kg (according to catch analysis results in Table 
1). This estimation does not include animals caught by children or other people 
occasionally collecting invertebrates or the total amount of invertebrates caught 
by spear fishers. The number of Cypraea tigris (large cowries) collected yearly by 
women in Chwaka village was estimated to about 80,000. Gössling et al. (2004) 
estimated that the total number of Cypraea tigris sold to tourists through tourist 
shops or stands on Zanzibar are 11,778 annually, so a large amount of shells are 
most probably exported or kept for other purposes. A re-seller of Cypraea tigris in 
Zanzibar Town, who collaborates with a commercial agent in Dar es Salaam for 
further export, confirmed the high export volume of this cowry. In comparison, 
the off take by 130 women invertebrate harvesters at a site near the village of 
Fumba was estimated to be ten tonnes per year. This yield is a lot less per person 
than that calculated for Chwaka, but the calculation is based on women working 
only 40.5 days per year.  

However, generalizations about the amount of invertebrates collected in Zanzibar 
as a whole are difficult to make because data indicates that the intensity and pur-
poses of the activity varies between locations.  Collection is intense for example 
in the villages of Fumba and Nyamanzi in the southwest part of Zanzibar and 
collection of Cypraea tigris is extensive at the uzi Island peninsula in the southern 
part of unguja Island (Jiddawi, personal communication). In Fumba, there are 
approximately 1,000 active collectors, almost one per household, and this number 
has been increasing steadily (Crawford et al. 2010). In Chwaka and in Fumba 
economic factors are more important than subsistence ones, contrary to the re-
sults from Nungwi as found by Nordlund et al. (2010) where subsistence use of 
invertebrates were indicated as being most important. 

GENDER AND RESILIENCE ASPECTS 

Links between Women, the Intertidal Zone and Seagrasses
As mentioned in the introduction, there are few reliable economic activities 
available in Chwaka Bay, particularly for women. Due to hard conditions, most 
women are involved in several activities to increase their income. However, lack of 
means to access economic, social and human resources makes it hard for women 
to improve their situation. Working in fisheries is no exception. Limited access to 
economic resources along with cultural and traditional norms constrains women 
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from for example using boats and more sophisticated technology and gears. This, 
in combination with household duties, limits women to work in the intertidal zone 
and further prevents them from engaging in capture fisheries. Productive eco-
systems in the near intertidal zone are therefore important for women, allowing 
them to contribute to their livelihoods. In terms of invertebrate collection seagrass 
meadows was indicated as the most important habitat within the intertidal zone 
(Fig. 7), which has also been reported to be the case in Nyamanzi (Crawford et al. 
2010) and Nungwi (Nordlund et al. 2010). unfortunately, there is a global trend 
of decreasing seagrass habitats (Waycott et al. 2009) and it is of relevance to ask 
questions like; what happens if the seagrass meadows, with their associated goods 
and services, decrease further? How can women cope with such losses when they 
experience limited or no access to areas further offshore and alternative livelihood 
options are few? These questions still remain unanswered, but clearly require 
management attention. Seagrass conservation in the Indo-Pacific is a crucial 
aspect that requires attention (unsworth and Cullen 2010) and the importance of 
seagrasses for fisheries production cannot be underestimated (de la Torre-Castro 
et al. 2008, see chap. 5). Habitat loss and declines in associated organisms may have 
detrimental effects on food security and human welfare. 

Increased Resilience of the Social-Ecological System at the Household Level
Constraints and the lack of better options is probably the key to why women – 
even if invertebrate collection is small scale and the associated income very low 
– consider it to be an important supplement to the household economy and food 
reserve (Fig. 6). Livelihood diversity can help increase the total income in these 
situations and combining several jobs seems to be a typical strategy for women 
in the village, to survive the hard conditions of poverty. Livelihood diversity is 
also a way of spreading risks when income from different activities is variable and 
unpredictable. Some women in Chwaka village carry out invertebrate collection 
as a main activity but most women have additional jobs, such as seaweed farm-
ing, to increase the cash income. Accordingly, the income generated by collecting 
invertebrates seems to have an important “safety net” function. Women reported 
that they either use invertebrates for home consumption or sell them depending 
on the situation and needs at the time. It may also generate extra income in case 
of emergencies such as medical care, but also for children’s education and needs 
(de la Torre-Castro and Rönnbäck 2004). Further, observations show that selling 
cooked invertebrates at the market or in small shops in the village is done on a 
frequent basis, stating the importance of invertebrate collection. 

All these combined – that invertebrate collection is part of the mosaic of activities 
important for a vulnerable portion of the population and that it has a safety net 
function important for spreading of risks – indicate that invertebrate collection 
increases the resilience of the SES on a household level. It is however difficult to 
conclude if invertebrate collection increases the resilience of the SES on a com-
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munity level because the long term effect of the collection on ecosystems has not 
been evaluated. Signs of overexploitation are evident (see earlier section), which 
could have wide negative effects on the community as a whole for present and 
coming generations. And there is already some evidence of this effect; Nordlund et 
al. (2010) concluded that invertebrate harvesting can influence the faunal compo-
sition which have a negative effect on people’s economy and livelihood.  

Looking Forward – Changes in Traditional Behavioural Patterns
Women collectors in Chwaka village complain about the difficulties in finding 
transport to preferred collection grounds. They are more or less fully dependent 
on men in terms of transportation and thus not able to make decisions such as 
when to go, what site to visit, etc. Even if their financial situation would allow 
them to buy boats and other types of gear, their social resources e.g. networks and 
connections as well as human resources e.g. knowledge, education, and free time, 
would still be limited. It could be hard for women to break these long standing 
gender norms. Nevertheless, some women in Zanzibar have managed to become 
engaged in traditional male jobs like small-scale fish trade. Apparently, there are 
ways for women to involve themselves in other types of fisheries. However, the 
number of women involved in this activity is still low compared to their male 
counterparts (Fröcklin et al. in preparation). Additionally, when they do succeed 
in a male-dominated activity like fish trade, they still have fewer social- and eco-
nomic resources to compete with. The three biggest obstacles to women in terms 
of increasing their income seem to be limited access to capital, free time due to 
childcare and household tasks, and the lack of marketing knowledge (in order to 
sell their fish to hotels, restaurants etc.). Most women buy small fish which they fry 
and sell in their own or nearby village, while many men conversely purchase larger 
species of higher economic value which they, due to a broader network, sell within 
the tourist sector thus generating higher income. However, the Government of 
Tanzania places importance on promoting gender equality in employment and 
education, including government policies, programs and strategies (Women and 
Gender Development Policy 2000). This will hopefully help empower women, i.e. 
change attitudes and behavioral patterns along with boosting women’s confidence 
and also increasing their perceptions of livelihood security, strengthening the 
household resilience. In conclusion, since both men and women are involved in, 
and depend on, fisheries as a livelihood alternative, the development of the fishery 
sector needs to be viewed from the perspective of gender roles.
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IS FORMAL MANAGEMENT NEEDED?

The current fisheries management laws in Tanzania and Zanzibar do not address 
invertebrate or intertidal fisheries specifically (Fisheries Act of 1988/RGZ 1998; 
the Fisheries Law of 1993/RGZ 1993 and the up-dated version of 2010/RGZ 2010) 
even though there are signs of overexploitation. Arguably, there is a need for  
formal management. A first relevant step would be to acknowledge the importance 
of the intertidal areas as an integrated part of the seascape and the important role 
of women in fisheries. Zonation in the coastal zone and the integration of all  
activities taking place as well as resource users might be a starting point. Crawford 
et al. (2010) have seen some modest but important advances while using zonation 
in the cockle collection activities in Fumba and Nyamanzi. Even though catches 
and abundance have not clearly increased, participation of the community per se, 
has been highly valued. Establishment of no take zones and/or multiple species 
aquaculture are examples of strategies that can be used for better management 
(e.g. Nordlund et al. 2010). Monitoring of the resource status is also needed. Lack 
of monitoring and control is a prevailing problem in small-scale fisheries with 
Chwaka Bay in Zanzibar being no exception (de la Torre-Castro 2006b). However, 
in Zanzibar, the role of the monitoring agents (Bwana Dikos) can be extended 
to invertebrate resources. These monitoring agents are government employees 
that link the community and the Department of Fisheries and Marine Resources 
(recently reorganized in two units), but traditionally have given priority to fin-
fisheries. In addition, the monitoring agents face problems of multiple tasks and 
low salaries (de la Torre-Castro 2006b), so it may be impossible to assign additional 
responsibilities. But the idea to institute “Invertebrate Bwana Dikos” should be  
seriously considered. It would open job opportunities and promote better monitor-
ing, knowledge about the situation and eventually sustainability. Co-management, 
including women resource users, seems to be crucial elements in the first steps 
of attempting to introduce formal management in the area. Knowledge of the 
resource status, including baseline assessments needed to address future stocks, 
fishing potential and sustainability are equally missing. There is also a research 
gap concerning the life cycles of valuable invertebrates and in order to successfully 
manage a social-ecological system, comprehensive ecological studies are further 
needed. Invertebrate collection activities need in general more research and at-
tention. In Chwaka Bay, the work done by Håkansson (2006) in Chwaka village 
is the only published systematic study performed. While invertebrate collection, 
performance and importance seem to be similar in other villages around the Bay, 
and thus general conclusions about the activity can be drawn, the actual pressure 
and number of collectors in the whole Chwaka Bay area needs to be determined. 
Also, for management purposes, invertebrate collection should be seen as an inte-
grated part of the wider mosaic of activities and ecosystems taking place in the Bay.
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APPENDIX 1. 

Methods used for data collection in the study by Håkansson (2006).

METHODS

Interviews, catch analysis and a biological inventory were conducted during 
February to May 2005. All interviews were focused in Chwaka village while the in-
ventory comprised grounds spread in Chwaka Bay, Zanzibar, Tanzania. Richmond 
(2002) and Colin and Arneson (1995) were used for all species identification. 

In addition to data collection, information was obtained by observing village life 
and ongoing activities and by having informal contact and daily talks with Chwaka 
people. The focus at the beginning was to study invertebrate collection carried out 
by women in shallow areas during low tide. However, during the course of the 
study it was observed that spear fishers also catch invertebrates of the same kind as 
women i.e. various gastropods and bivalves. It was decided to include spear fishers 
in the study, but the main focus remained on women. 

INTERVIEWS AND FOCuS GROuP 

Women
Forty-two women from 41 different households, aged between 12 and 70, in 
Chwaka village who collect invertebrates on a regular basis were interviewed us-
ing semi-structured interviews. These represented presumably all or nearly all the 
women collecting invertebrates in Chwaka village at that time. In addition, nine 
women who had given up invertebrate collection were also interviewed. 

Finally, a focus group discussion with 11 women cleared some remaining uncer-
tainties about invertebrate collection in Chwaka village.

Spear fishermen
Twenty-five spear fishermen in Chwaka village were also interviewed about inver-
tebrate collection using a slightly revised questionnaire.  

Middleman buyer
The re-seller of Cypraea tigris shells, the re-seller of sea cucumbers, and two 
re-sellers of the opercula of Chicoreus ramosus and Pleuroploca trapezium were 
interviewed in Chwaka village and a re-seller of Cypraea tigris shells based in 
Zanzibar Town. Open ended interviews were used in these cases.
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CATCH ANALYSIS

Women
The collection activities of ten women were studied during a 14 day period. 
Collecting was observed in the field, time and place registered and invertebrates 
collected were weighed and identified to the lowest taxonomic level possible. 

Spear fishers
Spear fishers often collaborate in groups and divide revenues equally between 
group members. However a certain part of the catch is not shared but belongs to 
the individual fishermen. Twenty-three of these individually owned parts of the 
catch were analyzed; organisms were weighed and identified to lowest taxonomic 
level possible. 

INVENTORY

The women were asked during the semi-interviews what collection grounds they 
use most often. To identify target and non-target species present in these areas 
an inventory was carried out at the eleven most frequently mentioned grounds. 
Women collect invertebrates in shallow waters during low tide. Field work was 
carried out during low tide at depths between 0 and about 20 cm so the conditions 
would be similar. Between 13 and 20 1x1 m quadrats were placed randomly at 
each site and percentage coverage of sand, seagrass, Halimeda spp. (calcareous 
algae common in the area) and other macroalgae was estimated. Estimations were 
made visually on site. Inside the quadrats, epibenthic invertebrates > 1 cm on top 
of the substrate or in the upper 5 cm were collected and identified to the lowest 
taxonomic level possible. Pearson Product Moment correlation test was used in 
the statistical software Minitab to determine correlations between vegetation and 
organism.
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DATA ANALYSIS

Income 
The potential value of the most economically significant species in each catch was 
calculated based on price information of the main targeted species gathered dur-
ing interviews with resellers and collectors. This information was combined with 
the catch analysis results (number of individuals) to calculate the value of catches. 
The following prices of different species were used for this calculation:

(TZS)
Contribution to total value of 
catches (%)

Cypraea tigris 30 63.2

Strombus gibberulus 3 22.6

Sea cucumber* 1,000 7.5

Chichoreus ramosus** 33 3.0

Squid*** 600 0.9

Pleuroploca trapezium** 23 1.5

Volema pyrum 2 0.5

Cypraea annulus/moneta 1 0.4

Atrina vexillum 3 0.2

Pinna muricata 3 0.3

* The price of sea cucumber varies from 200 – 6,000 TZS; a value of 1,000 was used for this calculation. 

** The opercula are sold for 20 TZS a piece and the meat for 10 TZS a piece, but sometimes are also the shells 
sold for 40 TZS, so a value slightly higher than 20 + 10 TZS a piece was used for this calculation. 

*** The price of squid varies from 500 – 700 TZS; an average value of 600 was used for this calculation.

Note that additional species may also have contributed to the monetary yield, but 
it was impossible to include species for which we lacked price information in the 
calculations.

Daily and monthly income was also calculated based on the women respondent’s 
estimation of their own income which was discussed during interviews. 

All income calculations were based on women working on average 3.6 days per 
spring tide and 2.6 days per neap tides, according to interview data. 
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Estimated off take
A rough estimation of the yearly off take of invertebrates in Chwaka Bay contrib-
uted by the women collectors was calculated using this following formula: 

Estimated off take per year, number of animals = A x (C+D) x 22* x 42** 

Estimated off take per year, wet weight = B x (C + D) x 22* x 42** 

Where: 

A  =  Average number of animals per catch.

B  =  Average wet weight per catch.

C  =  Average number of work days during a spring tide estimated by 
women respondents = 3, 9.

D = Average number of work days during neap tide estimated by women respond-
ents = 2, 6.

*  Represents the number of spring/neap tides cycles per year minus an assumed 
number of tides (4) when no work is carried out due to rain = 52/2 – 4

** Represents the number of women identified in Chwaka village who collect 
invertebrates on regular basis.
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APPENDIX 2. 

List of species found either during the catch analysis or inventory. Species that 
according to interview respondents were used mainly as a source of income are 
marked out as species with commercial value.  

Species / lowest taxo-
nomic group identified Family

Found in 
catches:  w = 
women,  s = 
spearfishers

Found 
during 
inven-
tory

Com-
mer-
cial im-
portance

Gastropods

Cherithiidae Cherithiidae x
Condidae Conidae w, s x
Cypraea annulus Cypraea w x $
Cypraea arabica Cypraea w
Cypraea carneola Cypraea w
Cypraea helvola Cypraea w x
Cypraea moneta Cypraea w x $
Cypraea testudinarium Cypraea w
Cypraea tigris Cypraea w, s x $
Cypraea vitellus Cypraea w
Cypraea Cypraea w, s
Pleuroploca trapezium Fasiolaridae w, s $
Volema pyrum Melongenidae w $
Chicoreus ramosus Muricidae w, s x $
Morula granulata Muricidae w
Muricidae Muricidae w
Nassariidae Nassariidae w
Nassarius coronatus Nassariidae w x
Natica gualteriana Naticidae w x
Naticiade Naticidae w x
Polinices mamilla Naticidae w, s
Neritidae Nerididae w
Terabralia palustris Potamididae w $
Cymatium muricinum Ranellidae w
Ranellidae Ranellidae w x
Lambis truncata Strombidae w, s $
Strombus gibberulus Strombidae w x $
Trochidae Trochidae w x
Turbo marmoratus Turbinidae w x
Gastropod sp. Unidentified x
Vasum rhinoceros Vasidae w x
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Bivalves

Anadara antiquata Arcidae w x
Arcidae Arcidae w
Acrosterigma rubicundum Cardiidae w, s x
Lunulicardia auricula Cardiidae x
Cardita variegate Carditidae w
Lunulicardia auricular Carditidae w
Cardiidae or Arcidae Cardiidae/Arcidae w
Glycymerididae Glycymeridae w
Hyotissa hyotis Gryphaeidae w
Isognomon ephippium Isognomonidae w
Lucunidae Lucunidae x
Modiolus philippinarum Mytilidae w x
Mytilidae Mytilidae x
Septifer Bilocularis Mytilidae w x
Pteria chinensis Periidae w
Atrina vexillum Pinnidae w, s $
Pinna muricata Pinnidae w x $
Tellina palatum Tellinidae w
Tridacnidae Tridacnidae x
Gafrarium pectinatum Veneridae w x
Pitar hebraea Veneridae x
Veneridae Veneridae w x
Bivalve Unidentified w x

Chiton

Chitonidae Chitonidae w

Oyster

Pinctada margaritifera Pteriidae

Crabs

Calappa hepatica Calappidae w x
Portunus pelagicus Portuninae w, s x
Crab Unidentified Unidentified x
Crab Unidentified w

Lobster

Panulirus ornatus Palinuridae

Sea cucumbers

Actinopyga mauritiana Holothuriidae w $
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Bohadschia vitiensis Holothuriidae w $
Holothuroidea Holothuriidae w $
Stichopis hermanni Stichopodidae w $
Synaptidae Synaptidae x $
Sea cucumber Unidentified x $

Squid

Loligo duvaucelli Loliginidae w $

Sea stars

Leiaster leachi Ophidiasteridae x
Pentaceraster sp. Oreasteridae x
Pentaceraster mammillatus Oreasteridae w
Proteaster Lincki Oreasteridae x
Sea star Unidentified x

Brittle star

Brittle star Unidentified x

Sea Urchins

Diadema savignyi Diadematidae x
Echinometra mathaei Echnometridae x
Tripneustes gratilla Toxopneustidae x
Giant sea urchin Unidentified x

Nudibranches

Dolabella auricularia Anaspidea x
Bulla ampulla Cephalaspidea x
Nudibranch Unidentified x

Anemones

Stichodactyla haddoni Stichodacthylidae x
Anemone Unidentified x

Fish

Pardachirus marmoratus Soleidae w $
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APPENDIX 3.  

List of species with economical value collected by women.

Species or taxonomic group Price

Atrina vexillum About 10 TZS/3 pieces of meat. 

Chichoreus ramosus 10 TZS/piece for the meat, 20 TZS/piece for the operculum, 
10 TZS/piece for the shell (but the demand for shells is ir-
regular).

Lambis truncata The meat has economical value but the price is unknown. 

Cypraea annulus 400 TZS/0.75 kg of shells which equals about 1 TZS/piece. 

Cypraea moneta 400 TZS/0.75 kg of shells which equals about 1 TZS/piece. 

Cypraea tigris 30 TZS/piece for the shell.

Naticidae The meat has economical value but the price is unknown. 

Ovulidae The shells have economical value but the price is unknown 
(rarely found nowadays).

Pinna muricata About 10 TZS/3 pieces of meat.

Pleuroploca trapezium 10 TZS/piece for the meat, 20 TZS/piece for the operculum, 
10 TZS/piece for the shell (but the demand for shells is ir-
regular).

Strombus gibberulus 500 – 1000 TZS/ ½ liter or 10 TZS/2-5 pieces for the meat.

Terebralia palustris The meat has economical value but the price is unknown. 

Volema pyrum 10 TZS/4 pieces of meat.

Sea cucumbers 200 - 6000 TZS/piece depending on size and species. 

Squid 500-700 TZS/piece.
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