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ABSTRACT: Diel vertical migration (DVM) has rarely been studied in tropical fresh waters such as in 
Ethiopia, East Africa. However, its understanding is pivotal in lake ~cosystem management as fresh 
waters are the means of all sorts of livelihood for populations in the tropics. It was therefore necessary 
to study various aspects of the ecology of these waters where zooplankton take their share. As Ii result 
DVM of Daphnia barbata was studied in two consecutive years to reflect on the tropical DVM scenario by 
sampling the lake by daylight and darkness using traps to collect water from various depths. The 
results showed that normal DVM t;akes place in Lake Kuriftu with ascent of D. :barbata at dusk and 
descent at dawn. This behavior is discussed in light of tropical high water temperatures from top to 
bottom, dissolved oxygen stratification and other related parameters and comparisons have also been 
made with classical temperate lake scenarios with recommendations for future work for the sake of 
sustainable use of tropical freshwater ecosystems. 
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INTRODUCTION 

The ecological niche zooplankton occupy has made 
them key actors in their top-down grazing effect 
(trophic cascade) that plays pivotal role in bioma­
nipulation for lake restoration purposes (Carpenter 
and Kitchell, 1993). Consequently, limnologists 
have not spared <;fforts to know more and manage 
zooplankton better in their natural settings for 
sustainable use of aquatic systems (Brook Lemma, 
2004). In this regard one major step was made 
when zooplankton seemingly drifting with water 
current have been known to systematically navi­
gate in aquatic systems guided by various internal 
conditions and environmental cues with which 
they have evolved through time (Brook Lemma, 
2004). One such aspect of zooplankton navigation 
is their diel vertical migration (DVM) studied since 
the time of Weismann (1887) to date. DVM is still 
highly debated in the literature' with prominent 
articles such as those by Stich and Lampert (1981);, 
Gliwicz (1986); Lampert (1993); Lampert et al. 
(2003); Brook Lemma (2004); Kessler and Lampert 
(2004); Tsui (2006); Blachowiak-Samolyk et al. 
(2006), and many others. Most of these studies 
were conducted in temperate lakes and oceans. 
Information on zooplarikton DVM from tropical 
waters is apparently lacking. 

Unlike temperate lakes that are closed by ice 
cover in winter, tropical freshwafer systems a~e 

known to be open throughout the year due to the 
non-limiting nature of temperature, and hence 
zooplankton are exposed to appru:ently non-stop 
visual predation particularly by fishes throughout 
the year. Tropical fishes on their part have versatile 
feeding behavior (Fernando, 1994; Kornilovs et al., 
2001; Gliwicz, 2005) where there are species that 
prey upon macrozooplankton when they are 
available at certain 'Seasons and shift to other 
modes of feeding, ranging as far as directly grazing 
on phytoplankton at other seasons of the year (e.g., 
Oreochromis niloticus) (Nilsseu, 1984; Fernando, 
1994; Brook Lemma et al., 2001). We Kuriftu as 
described in Brook Lemma (1997) and Brook 
Lemma et al. (2001) presented the ideal scenario in 
which Daphnia barbata flourished despite the 
presence of planktivores and the year-round 
predation pressure by simply finding their refuge 
in the highly turbid water of the lake with Secchi 
depth of only 20 cm in 2001 (Brook Lemma et al" 
2001). Furthermore, it should be stated that the 
predation impact of O. niloticus is enhanced in 
tropical waters by the frequent reproductive 
capacity of the fish and the consequent predation 
impact of high biomass of 0+ fishes on daphnids 
(see Flik, 2000). 

This work therefore was set out to firstly study if 
DVM by macrozooplankton takes place in tropical 
freshwater systems as described by the above-cited 
authors, particularly according to the· generally 
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accepted visual predator avoidance hypothesis. 
Secondly, it was also interesting to see if DVM takes 
place in such shallow turbid tropical lakes where 
mixing is as frequent as the passage of day and 
night, which may imply that there is no need of 
performing DVM (particularly ascending to the 
surface in dark hours) if food, oxygen, adequate 
temperature, etc. are available at all levels of the 
water strata of such lakes. 

The study site 

Lake Kuriftu is an artificial lake originally 
formed by diverting seasonally running waters 
into an empty crater over 30 years ago. At present 
it is a well-established lake with a maximum depth 
of 6 meters and surface area of 0.4 km2 (Brook 
Lemma, 1997; Brook Lemma et al., 2001) (Fig. 1). 
The specific location of the lake (39°00 fE and 
09°00'N; at an altitude of 1860 m above sea-level) is 
some 50 km south of Addis Ababa in a locality 
known as Babogaya found in the outskirts of the 
town of Bishoftu (previously known as Debre 
Zeyt) (Fig. 1). This region is well known in the 
literature for its crater lakes such as Lakes Hora­
Kilole, Hora-Arsedi (BeteMengist), Bishoftu-Guda 
(Babogaya or Pawlo) and Hora-Hoda (Arenguade). 
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MATERIALS AND METHODS 

Routine in-depth measuremetlts of water tempera­
ture, dissolved oxygen and conductivity were 
recorded by day and night at 0.5 meters intervals 
from the surface down up to the sediment from a 
central sampling station of about 6 meters depth. 
During the day hours Secchi depth was measured 
using a metal disk of 20 em diameter with black 
and white quarters. 

Zooplankton were collected using Schindler­
Patalas volume sampler of 15 liters capacity 
equipped with 55 11m mesh. This was operated' 
from a central station to sample zooplankton from 
o Ill, 2 m and 5 m of the water column by day and 
night at approximately 5 to 6 hours intervals. 
Zooplankton samples were stored in 250 ml plastic 
bottles fixed with 4% sugar-formalin solution. D. 
barbata counting and length measurements were 
made from at least three homogenized 10 ml sub­
samples in a sedimentation chamber under 
inverted microscope (Kasprzak et ai., 1993). Mean 
body length of Daphnxa barbata of 30 to 40 
individuals from each sample were used to 
calculate bio-volume from simple geometric 
models as a measure of biomass (Borsheim and 
Anderson, 1987i Brook Lemma, 2004). 
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Fig. 1. Location of the study site'with Lake Kuriftu indicated by the letter K and two crater lakes (to the north Lake Bishoftu-Guda 
and to the south Lake Hora-Arsedi). The figures by the lakes indicate their altitude above sea-level. The inset shows lake 
location in Ethiopia (Modified from 1975 map of the Ethiopian Mapping Agency, Addis Ababa, scale 1:50 000). 


















