
Characterization Of The Feeding Patterns And Reproductive 
Dynamics Of Bigeye, Kawakawa, And Frigate Tuna And Tuna-like In 
The Pemba Channel Ecosystem 

Authors : Mwijage, Alistidia.,Baraka Kuguru1, Catherine Mwakosya1, Baraka 
Sekadende1, Mary Kishe1, Rushingisha George1, Masumbuko Semba6, Ismael Kimirei1 
1Tanzania Fisheries Research Institute,2Nelson Mandela African Institution Of Science 
And Technology 
 
E-mail Address: alistidiamwijage@tafiri.go.tz 
 
ID: 12304 
 
Submission:  
Background 
Bigeye (Thunnus obesus), kawakawa (Euthynnus affinis) and frigate tuna (Auxis 
thazard) are among the most fished and commercially important tuna and tuna-like 
species in the Western Indian Ocean (WIO) region including the Pemba channel 
ecosystem. During the north east (NE) monsoon, the Pemba channel ecosystem 
experiences wind-driven coastal upwelling, and during the south east (SE) monsoon 
winds, it is characterized by the coastal "dynamic uplift" upwelling and westward nutrient 
advection, all of which trigger high primary productivity and small pelagic fish 
production. Considering that tuna species are income breeders, changes in the 
abundance of micro nekton they prey on as a result of upwelling have effects on their 
feeding pattern and reproductive cycle. The aim of this study was to determine the 
feeding patterns and reproductive dynamics of bigeye, kawakawa, and frigate in the 
Pemba channel ecosystem during the NE and SE monsoon seasons. 
 
Method 
Fish samples from the total catch caught by artisanal fishers were collected in Tanga 
Municipal - Deep Sea and Mkinga district – Moa landing sites. During the NE and SE 
monsoon seasons, a five-day monthly visit was conducted to collect samples and other 
biological parameters from August 2020 to July 2021. The stomach content analysis in 
particular, the volumetric method was used to identify and quantify the prey type 
consumed by tuna species. The volumetric approach was also applied to estimate the 
batch fecundity (BF) of these species. To describe the feeding and reproductive traits of 
the bigeye, kawakawa and frigate under different upwelling regimes, the study 
employed the feeding intensity and prey dominancy indices, spawning seasonality and 
pattern index, condition factor (K), and BF estimated from the biological and dietary 
related data. 
 
Results 
The results indicated that the vacuity (VI) and repletion (RI) indices, which describe 
monthly and seasonal trends in feeding intensity for each species, were significantly 
different between the NE and SE monsoon seasons (Kruskal–Wallis ANOVA, (χ2 ≥ 32, 
p < 0.005) and between months (χ2 ≥ 53, p < 0.005). Despite the fact that September 



has a low VI that corresponds to the NE monsoon months, the SE monsoon months 
had the greatest VI and lowest RI when compared to the NE monsoon months. The 
preponderance index of food dominancy (PI) at species level, revealed that during the 
NE monsoon, the category of prey, sardines and anchovies ranked first for all tuna 
investigated (PI 99%), with the remaining < 1% occupied by other prey items. During the 
SE monsoon, juveniles of large fish or mid-pelagic fish (PI = 85.5%) was the most 
common prey group for bigeye, followed by sardine and anchovy (PI = 10.2%), squid (PI 
= 2.3%), and unidentifiable materials (PI = 2.1%). For kawakawa and frigate, sardine 
and anchovy were rated top (PI 92.75%) and mid pelagic fish ranked second (PI 12.8%) 
during the SE monsoon. For all species studied, the gonadosomatic index (GSI), which 
describes spawning seasonality, changed significantly with season (χ2 ≥ 9.4, p < 0.05) 
and months (χ2 ≥ 28.3, p < 0.005). Considering the results of condition factor (K) and 
GSI values of > 1, our results emphasize that all species spawn across all NE and SE 
monsoon months, with the highest intensity in October through January for bigeye; and 
September to November for kawakawa and frigate. Batch fecundity data further 
corroborated the significant changes in median oocytes with seasons (p < 0.05), with 
maximum median oocytes for bigeye and kawakawa recorded in October, November, 
and January, and maximum median oocytes for frigate reported in September and 
November. 
 
Conclusion 
Given these observations, the NE monsoon season has higher feeding and 
reproductive activities than the SE monsoon season, implying more intense responses 
of these species to local upwelling than the coastal "dynamic uplift" upwelling. However, 
the September spawning peaks, high feeding activity and BF of kawakawa and frigate 
are most likely due to coastal "dynamic uplift" upwelling effect. In particular, sustainable 
management of the major diet of tuna, sardine, and other small pelagic fishery is 
inevitable in Pemba channel to ensure high reproductive performance, continuous 
recruitments and stability of the pelagic food web. 
 
 
 
  



 


