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Background 
For decades, the management of marine fisheries in Tanzania has depended on fish 
catch and efforts information at landing stations. This crucial information is used to 
understand the fishery and provides information necessary for managing and regulating 
the small-scale fishery. Although records of catch and effort information at the landing 
sites have shaped our understanding of the marine fishery along the coastal waters of 
Tanzania, but the actual fishing is not happening at the landing site rather at the fishing 
ground. A fishing ground which is described as an area in a body of water where fishes 
congregate and fishing is usually good (Merriam-Webster). A Good fishery management 
practice requires accounting for the full dynamics of a fishery: fish stocks, fleet 
dynamics, individual fisher’s behavior (Béné and Tewfik 2001; Hilborn 1985) and 
information of the fishing ground (Pikitch et al. 2004). But for decades the geographical 
information that are used to determine precisely the location of the fishing ground were 
limited. Most fishers in small-scale artisanal fisheries do not use GPS on their daily 
fishing trips, and this limit determination of their precisely fishing grounds (Pet-Soede et 
al. 2001; Siahainenia 2016). Therefore, this study is the first of its kind to use the state-
of-the-art technology to collect the spatial information of fishing activities in coastal 
marine waters of Tanzania. 
This study used ring net fishery as model to understand catch and effort variations both 
in space and time. While the fisheries division have been collecting catch and effort 
information for decades, the geographical information related to where fishes aggregate 
and fishing activities is taking place is limited. In this study artisanal fishers participating 
in the study were equipped with skills on the use of geographical position system (GPS) 
and their actual daily fishing locations and associated catches were recorded. The study 
has the following objectives. First, to determine whether effort and catches of ring-net 
fishery in the Pemba and Zanzibar channels vary in space and time. Second, to relate 
the effort and catches with the potential fishing zones. This study provide information on 
distribution of effort and catch of ring-net fishery in the coastal waters of Tanzania. This 
information is important for the sustainable fisheries management (Apriliani et al. 2018), 
because it gives an information of where the fishing occurs and what is obtained from 
that fishing ground. 
 
 



Method 
The study was conducted in territorial waters of Tanzania on Pemba and Zanzibar 
Channels located between latitude 7.02oS and 4.4oS and longitude 38.8oE and 40.0oE. 
These Channels were chosen for this study because of sufficient data that covers space 
and time scale. This study used ring-net catch and effort data collected in the Pemba 
and Zanzibar Channels between January 2020 to December 2021. Only twenty-one of 
catch assessment survey (CAS) landing site along the Tanzania coastline were 
selected to represent ring-net fishery.  
Daily fronts derived from satellite sea surface temperature which serves as potential 
areas for fishing archived at TAFIRI e-Station were downloaded. While the e-Station 
contains daily, 8-days and one month, only three days composite data at one kilometer 
resolution covering a period between 2015 to 2020 were used to derive potential fishing 
zones (PFZ). To compute the spatial distribution of fishing effort, the area of Pemba and 
Zanzibar Channels was divided into grid with spatial resolution of 5km. In each grid a 
total number of fishing events and an average catch rate were computed. Catches were 
standardized to catch rates, catch per unit effort (CPUE) was obtained by dividing the 
total weight of fish with the time spent for each fishing event. Data obtained were 
processed in R language (R 2020), plotting, mapping and visualization of data was done 
using ggplot2 (Wickham 2016). 
 
 
Results 
Monsoon winds influence oceanographic conditions and weather patterns in the region, 
thus impacting the fishery. Whereby, we found the northeast monsoon season had 
higher fishing effort than the southeast monsoon. Fishing effort densities in the Pemba 
Channel were higher between 40-80n/25kmsqr in both seasons, compared to Zanzibar 
Channel with 15-25n/25kmsqr densities. Zanzibar channel had the highest catch rates 
between 50-250 kg/hr, and Pemba Channel had low catch rate ranges between 20-140 
kg/hr. 
 
Conclusion 
Understanding the distribution of fishing effort at a fishing ground, where actual fishing 
is taking place, is crucial information for designing a management measure that will 
ensure the sustainability of the fishery than depending only on landing site data. 
 
 
 


