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THE BENGUELA CURRENT ECOSYSTEM 

Mesopelagic fish 
biomass estimated 
at 1.7 million tons 
with approx. equal 
quantities of lanternfish 
and lightfish (Coetzee et 
al. 2006).  
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The Benguela Current 
is characterized by 
pulsed upwelling, which 
supports the majority of 
SA’s fisheries. 






(Shannon et al. 2003)  

LOWER & HIGHER TROPHIC LEVELS 

(Coetzee et al. 2006) 

WHY MESOPELAGIC FISHES?  
Well, they play a critical role in mediating energy transfers  between… 

SURFACE & DEEP-SEA ECOSYSTEMS 

Deep-sea hake 

Mesopelagic fish 

Zooplankton 

78% (Durholtz 2015)  



STUDY purpose & sampling 

In terms of biomass, lanternfish & lightfish 
may exert notable feeding pressure on 
zooplankton communities. Yet dietary 
information is sparse for either species.  

Some questions addressed:  
What trophic levels do they occupy? 

What are they eating? 
Resource partitioning? 
Foraging strategies? 
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STABLE ISOTOPE ANALYSIS (SIA) STOMACH CONTENT ANALYSIS (SCA) 

Isotope signals represent the ratio of heavy and 
light isotopes (15N/14N; δ15N and 13C/12C; δ13C). 

METHODOLOGICAL SUMMARY 
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Lightfish 

THE RELATIVE ISOSPACES of lanternfish and lightfish by season 
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δ15N:  Lanternfish 13.57±0.04 ‰ 
 Lightfish 12.54±0.11‰ 

P<0.001 

R2 = 0.7538 
p < 0.001 

R2 = 0.6062 
p < 0.001 



FEEDING BEHAVIOUR zooplanktivores 
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THE EFFECT OF FISH SIZE on ingested prey size 

Lanternfish 
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Exponential 
regression 
R2 = 0.2152 
p < 0.001 
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TROPHODYNAMICS in the southern Benguela 

 
LANTERNFISH 

o Higher trophic position 
o Diet derived TL 4.21±0.03 
o Macro-zooplanktivore 
o More specialized predator 

 
LIGHTFISH 

o Lower trophic position 
o Diet derived TL 3.85±0.03 
o Meso-zooplanktivore 
o Opportunistic predator 

(i.e. diet switching) 



ACKNOWLEDGEMENTS 

Special thanks to my supervisors for their 
continued guidance and encouragement 
throughout my postgraduate education. I’d also  
like to thank Dr. Cecile Reed for her steadfast 
presence from start to finish, and Dr. Laura Blamey 
for providing much needed statistical advice. 
Thank you PICES / ICES for covering symposium 
costs. 



REFERENCES 

Coetzee, J., Krakstad, J.-O., Stenevik, E. K., De Goede, J., Merkle, D., & Twatwa, N. (2006). Benefit Surveys. Acoustic survey 
of the mesopelagic fish resources of the Benguela region 23 August-12 September 2006. Institute of Marine Research, 
Bergen, Norway. 

Folch, J., Lees, M., & Sloane-Stanley, G. (1957). A simple method for the isolation and purification of total lipids from 
animal tissues. Journal of Biological Chemistry, 226(1): 497-509.  

Gjøsaeter, J. & Kawaguchi, K. (1980). A review of the world resources of mesopelagic fish.  Food & Agriculture 
Organisation (FAO) Fisheries Technical Papers, p. 193.  

Hulley, P. & Prosch, R. (1987). Mesopelagic fish derivatives in the southern Benguela upwelling region. South African 
Journal of Marine Science, 5(1): 597-611.  

Mearns, A. J. (1982). Assigning trophic levels to marine animals. In: Southern Coastal Water Research Project Biennial 
Report 1981-1982, W. Bascom (ed.), 125-141. Southern California Coastal Water Research Project. Long Beach, CA. 

Post, D. M. (2002). Using stable isotopes to estimate trophic position: models, methods, and assumptions. Ecology, 83(3): 
703-718.  

Shannon, L. J., Moloney, C. L., Jarre, A. & Field, J. G. (2003). Trophic flows in the southern Benguela during the 1980s and 
1990s. Journal of Marine Systems, 39(1): 83-116. 

Wainwright, P. C., & Richard, B. A. (1995). Predicting patterns of prey use from morphology of fishes. In: Ecomorphology 
of fishes, Luczkovich, J. J., Motta, P. J., Norton, S. F., & Liem, K. F. (Eds.), 97-113. Springer Science & Business Media, 
reprinted from Environmental Biology of Fishes (1995): 44(1-3). 


	Slide Number 1
	Slide Number 2
	WHY MESOPELAGIC FISHES? �Well, they play a critical role in mediating energy transfers  between…
	STUDY purpose & sampling
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12

