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Lake Michigan may be invaded through multiple
pathways or sources. Potential pathways or sources
include the Chicago Sanitary and Ship Canal (CSSC), the
Des Plains River, bait bucket transfer, release of food
fishes, and intentional vandalism (Kolar et al., 2007). The
Electric Barriers are located near Romeoville, Illinois.
They are designed to prevent the inter-basin transfer of
fish between the Mississippi River and Great Lakes
Basins via the CSSC.

Although Asian carp prefer to live in lakes, they require
large rivers to spawn and support egg and larvae
development (Kolar et al. 2007). Both the drifting eggs
and early larvae are semi-buoyant and it is believed they
must remain suspended in the water column to survive
(Soin and Sukhanova 1972; Yi et al. 1988). Important
factors affecting the spawning of Asian carp include the
following; water level fluctuation, turbulence (presence of
eddies and bubbles), flow velocity, temperature, and
turbidity.
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The development and implementation of control
strategies to target the early life stages of silver and
bighead carp require a thorough understanding of the
transport and dispersal patterns of silver and bighead
carp eggs.

It is believed silver and bighead carp escaped their
lagoon confinements during a flood event in the 1980s
(Freeze & Henderson 1982; Sampson, Chick, & Pegg,
2008). These aquatic invasive species are spreading at
alarming rates within the Mississippi River Basin and are
causing environmental concerns and economic
perturbations. This is a national concern because it is
feared that these species will eventually migrate to Lake
Michigan and cause profound ecological damage
(Brammeier, Polls, & Mackey, 2008).
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A conceptual model of the physical and biological characteristics of silver and
bighead carp eggs.
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CSSC potential aquatic pathways and the electric barrier. Source: Journal
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After fertilization the eggs begin to swell as the egg
adsorbs water. The egg diameter increases with time and
eventually, the egg’s diameter reaches an approximately
constant value. In parallel, the egg’s specific gravity and
fall velocity both decrease with time. (Chapman & George
2011a, 2011b).

Asian carp are filter feeders that consume phytoplankton
and zooplankton, therefore, the food web of the water
bodies in which they are present can be affected
(Sampson, Chick, & Pegg, 2008). Additionally, the Asian
carp population growth rate is considerably large and has
the ability of spawning several times a year, generating
food competition to native species (Buck & Schroeder,
2009; Kolar et al., 2005).
The threat of Asian carp on native species, their rapid
migration towards the Great Lakes, and the previous
destruction caused by other invasive species (e.g. Zebra
Mussels), support one conclusion. There is an immediate
need to control Asian carp before they reach Lake
Michigan (Brammeier, Polls, & Mackey, 2008).
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Here we focus on two major carp species: Silver carp and
bighead carp. Silver and bighead carp were brought to
the United States in the early 1970s to be used as
plankton biological control organisms in commercial
aquaculture ponds and in wastewater treatment
lagoons (Chapman & George, 2011a; Jennings, 1988;
Kolar et al., 2007; Sampson, Chick, & Pegg, 2008;
Schrank, Braaten, & Guy, 2001).

Control strategies for Asian Carp at
early life stage
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Asian carp includes four carp species; black carp
(Mylopharyngodon piceus), grass carp (Ctenop
haryngodon idellus), silver carp (Hypoph thal michthys
molitrix), and bighead carp (Aristichyths nobilis).
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“It is believed eggs must remain in
suspension to survive”

The
understanding
of
spawning behavior and
transport and dispersion of
Asian carp eggs has the
potential to create control
strategies before the eggs
hatch and convert into
developed organisms.
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What would happen in a real river??

Asian carp eggs. Source: Chapman
and George (2011)

Bighead carp (Aristichyths
nobilis)

Silver Carp jumping behaviour may
cause injures to boaters. Illinois River
silver carp in 2009. Source: Nerissa
Michaels, Illinois River Biological
Station

This is imperative due to the exponential reproduction rates
and the fact that silver and bighead carps can spawn up to
three times a year. The study of Asian carp at early life
stages would lead not only to optimal monitoring programs
(e.g eDNA), and support the development of control
mechanisms at early life stages, but would also shed light
on those factors driving Asian carp propagation. The
transport and dispersion of Asian carp eggs is driven by
advection, shear and turbulence.
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Trivia: Which would arrive
first to the bottom??
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