
Title: Analysis of the relationship between primary productivity and fisheries along the reefs
located off the western shore of Pemba Island.

Authors: Hellen Joseph Kizenga1, Yohana W. Shaghude1, Mwanahija Salehe Shalli1

1Institute of Marine Sciences, P.O. Box 668, University of Dar es Salaam, Zanzibar, Tanzania
Email  address;  hellenkizenga45@gmail.com (H. Kizenga),  yohanna.shaghude@gmail.com (Y.
Shaghude), mshalli2012@yahoo.com (M. Shalli)

Presenting author (Student): Hellen Joseph Kizenga Tel: +255682206515 / +255759339246,
Email hellenkizenga45@gmail.com

Preferred Mode of presentation: Poster presentation

Background
Pemba Island harbors some of the most important reefs in East Africa that support fisheries,
which is among the most important socio-economic activity that supports the livelihoods of local
communities  in  Pemba  Island.  The  reefs  in  turn  harbor  diverse  groups  of  fish,  some being
consumed domestically, while others are caught for commercial trade. Pelagic fishes are among
the major fish groups that are being consumed locally. Their preference for local consumption is
mainly attributed to the fact that they are among the group of fishes that are sold at affordable
prices  by  most  local  communities.  In  this  regard,  pelagic  fish  resources  are  increasingly
receiving local attention. However, in spite of their importance, no outstanding research study
has  been conducted  to  elucidate  the  inter-relationship  between the  Pemba  Island reef  water
productivity (especially phytoplankton productivity) and the pelagic fish resources. The present
study has therefore been conducted to address this research gap. Understanding the relationship
between  phytoplankton  production  and  fisheries  is  crucial  to  identifying  potential  areas  for
fishing, an important piece of knowledge currently needed by both the local fishers in Pemba
Island and the fisheries resource managers.

Methods
The  data  for  this  study  included:  1-  the  satellite  acquired  remote  sensing  data,  namely
chlorophyll-a and sea surface temperature (SST), 2-  insitu measured data and, 3- the pelagic
fisheries fish catches (landings) data. All the 3 datasets were collected off the western reefs of
the Pemba Island and the satellite derived measurements along with the fish catch data were
collected over an extended period of time (several years) while the insitu measured chlorophyll-a
and SST were acquired during the northeast (NE) and southeast (SE) monsoon seasons (within a
duration of 2 weeks during each season). A number of the ocean physio-chemical parameters
(pH,  dissolved  oxygen  (do),  sea  water  temperature,  salinity,  total  dissolved  solids  and
conductivity were collected for an extended period of 10 months (Dec 2017 – October 2017. The
remote sensing datasets (both chlorophyll-a and SST) consisted of 1 km resolution and 16 years
(2002 – 2018) data from  Moderate Resolution Imaging Spectroradiometer (MODIS) obtained
from the Plymouth Marine Laboratory Geonet cast receiving station. The fish catch data covered
a duration of 9 years (2010-2018). 
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Results
The results showed that chlorophyll-a were relatively higher during the SE monsoon, with a peak
in August (0.287mg-3

)  compared to the NE monsoon season values (0.211mg-3). By contrast the
SST was  relatively  higher  during  NE season  with  highest  temperatures  in  March  (29.3◦C).
During the SE monsoon season the SST ranged from at 25.8◦C to 27.0◦C with lowest temperature
occurring in August. The results of the analyses of the relationship between fish catches and
environmental parameters revealed that Anchovies and Mackerel had positive correlation with
chlorophyll-a while sardines and tuna had a negative correlation with chlorophyll-a, but with a
positive correlation with the SST. The observed negative correlation between Chlorophyll-a and
SST suggest that the rising temperatures have negative impact on phytoplankton productivity.
The observed chlorophyll-a peak in August could be associated with strong winds which leads to
high turbulence of water, allowing nutrients from deeper waters to upwell to the surface. By
contrast, the low chlorophyll-a abundance during the NE monsoon season could be influenced by
vertical  stratification  of  the  water  column due to  warmed sea  surface  waters  and less  wind
turbulence. From the presented results it was therefore concluded that the relationship between
pelagic fish catches and environmental parameters (chlorophyll-a and SST) is species dependent.
The  fish  catches  of  some  pelagic  fish  species  tend  to  be  favored  by  the  abundance  of
phytoplankton productivity, while others were favored by the warmed sea water. Management of
the  two types  of  fish  species  by  the  fisheries  managers  and  policy  makers  would  therefore
require different approaches.  


