Life-history traits of Streptocephalus purcelli Sars, 1898
(Branchiopoda, Anostraca) from temporary waters with
different phenology
ER De Roeck1,2 A Waterkeyn2 and L Brendonck 2

Royal Belgian Institute of Natural Sciences, Freshwater Biology, Vautierstraat 29, 1000 Brussel, Belgium
2
Laboratory of Aquatic Ecology and Evolutionary Biology, K.U.Leuven, Charles Deberiotstraat 32, 3000 Leuven, Belgium
1

Abstract
Rock-pools have specific environmental characteristics, usually with multiple short and unpredictable hydroperiods in 1
season. This requires a specific set of life-history adaptations of their permanent inhabitants, which affects species occurrence. In Southern African rock-pools, large branchiopods are usually represented by Branchipodopsis species. During an
intensive sampling campaign in 2004 in the Western Cape of South Africa, a population of Streptocephalus purcelli Sars,
1898 was discovered for the first time in a clear rock-pool with a short hydroperiod. Its usual habitat is a more turbid mudpool with a longer hydroperiod. We investigated under standard laboratory conditions the differences in early life-history
traits between the rock-pool population and a conspecific mud-pool population. Dormant eggs of the rock-pool population
were smaller than those of the mud-pool population. The smaller larvae also hatched earlier. These characteristics are in
accordance with what is expected for populations living in ephemeral systems. The rock-pool population, on the other hand,
also exhibited a higher total hatching percentage, a longer hatching duration, a longer maturation time and a lower mortality. Although, deduced from the last mentioned life-history traits, S. purcelli seemed not well-adapted to unpredictable and
ephemeral rock-pool habitats, they could probably occur due to the absence of the competitively stronger species in the
region or due to dispersal and mass effects.
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Introduction
Local pool characteristics, such as hydroperiod������������
�����������������������
, conductivity and temperature, are main factors determining species
occurrence. In temporary aquatic habitats, the duration of
time that pools contain water (hydroperiod) is one of the
most important variables impacting population and community characteristics (Bilton et al., 2001, Eitam et al.,
2004; Tavernini et al., 2005; Williams, 2006; Waterkeyn
et al., 2008). Despite being subjected to time pressure and
unpredictability, temporary pools often contain a rather
diverse assemblage of permanent and temporary residents
(Eitam et al., 2004; Williams, 2006). Some of the most striking permanent inhabitants are anostracans (fairy shrimps,
Crustacea: Branchiopoda). To persist in temporary wetlands
that have a short hydroperiod and are often irregularly filled,
anostracans are characterised by a specific set of life-history
traits (Wiggins et al., 1980; Lahr et al., 1999). Fairy shrimps
survive the dry period by forming a resting egg bank that
buffers the population from catastrophic events. Especially
their early life-history traits (such as hatching fraction,
maturation time and size of first brood) experience a strong
time pressure in systems with a short hydroperiod (Hildrew,
1985; Brendonck et al., 2000; Mura et al., 2003). To counter
the unpredictability of their habitat, anostracans exhibit a
risk-spreading strategy, as not all eggs of 1 generation hatch
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within the next inundation. As such, the long-term fitness of
a genotype is increased by spreading the high risk of mortality (Philippi and Seger, 1989; Simovich and Hathaway,
1997). This bet-hedging strategy is expected to occur in
highly variable habitats, where there is a high possibility of abortive hatching (reproductive failure of a cohort)
(Simovich and Hathaway, 1997).
Rock-pools in arid and semi-arid areas are very specific
temporary habitats, because of their often extremely short
hydroperiod and irregular hydrological regimes, which
depend on their size and the local climate (Ranta, 1982;
Jocqué et al., 2006; Hulsmans et al., 2008). Some examples of
such rock-pool habitats are the outcrops in arid and semi-arid
Southern Africa (Hamer and Martens, 1998), the gnammas
of Australia (Bayly, 2001) and the potholes in the USA (Chan
et al., 2005). On account of their specific environmental
characteristics, rock-pools usually contain a small set of
highly specialised (usually congeneric) anostracan species
in a certain region. In North Africa and Europe these are
Tanymastix species, in North America Branchinecta species,
while in Southern Africa Branchipodopsis species are known
as the rock-pool specialists (Thiéry, 1986; Brendonck et al.,
2000). Branchipodids cope with the time pressure of their
habitat by reaching maturity within the 1st week after inundation and producing almost daily small broods of resting eggs
(Brendonck et al., 2000).
In many parts of the world Streptocephalus species are not
generally known to occur in unpredictable rock-pool habitats
with a short hydroperiod. In Texas, in a region with both lowland- and rock-pools, S. texanus Packard, 1871 did not occur in
the rock-pools, which were inhabited by Branchinecta packardi Pearse, 1912 (Belk, 1991). According to Belk (1991), this

323

