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Abstract 

Diel vertical migration of zooplankton is influenced by a variety of factors including predation, food, and temperature. 
Research has recently shifted from a focus on factors influencing migration to how migration affects nutrient cycling 
and habitat coupling. Here we evaluate the potential for Daphnia migrations to incorporate metalimnetic productivity 
in a well-studied northern Wisconsin lake. We use prior studies conducted between 1985 and 1990 and current diel 
migration data (2008) to compare day and night Daphnia vertical distributions with the depth of the metalimnion 
(between the thermocline and 1% light depth). Daphnia migrate from a daytime mean residence depth of between 
about 1.7 and 2.5 m to a nighttime mean residence depth of between 0 and 2.0 m. These migrations are consistent 
between the prior period and current measurements. Daytime residence depths of Daphnia are rarely deep enough to 
reach the metalimnion; hence, metalimnetic primary production is unlikely to be an important resource for Daphnia in 
this system. 
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Introduction

Diel vertical migration (DVM) in zooplankton has a long 
history of study in limnology (Juday 1904, McLaren 1963, 
Lampert 1989), and research has traditionally focused on 
the mechanisms driving this behavior (Stich and Lampert 
1981). Commonly cited drivers of DVM are migration to 
dark waters during the day to avoid visual predators, and 
returning to warm, food-rich epilimnetic waters by night 
for access to phytoplankton (Zaret and Suffern 1976, 
Carpenter and Kitchell 1993). Other factors such as light, 
ultraviolet radiation, and temperature have also been 
shown to be strong drivers of DVM in some systems (Dini 
and Carpenter 1991, Williamson et al. 2011). In freshwater 
systems, the behaviors of the crustacean zooplankter 
Daphnia are of special importance because their 

populations have a strong top-down effect on primary 
production and are a critical food source supporting higher 
trophic levels (Carpenter et al. 2001, Pace et al. 2004).

Recently, research has shifted from asking what drives 
DVM to how migrations influence energy dynamics and 
biogeochemical cycling. Haupt et al. (2009) investigated 
the consequences of DVM on nutrient transport and algal 
community composition in mesocosm experiments. Addi-
tionally, several studies have evaluated the role of DVM 
in ocean ecosystems as it influences biogeochemical 
cycles, and more specifically, carbon uptake dynamics 
(Steinberg et al. 2000, Berge et al. 2009). Understanding 
zooplankton behavioral dynamics can provide mechanistic 
explanations for observed energy dynamics and nutrient 
flow within and between habitats and ecosystems.

Studies in a series of lakes along the border of northern 


