Invertebrates of Bayou Bartholomew


When one looks at a stream such as Bayou Bartholomew, there are few clues as to what animal life exists under the surface.  Most people are aware that fish inhabit lakes and streams.  However, upon closer examination one will find many different groups of animals and plants interacting with one another to form an aquatic ecosystem.  The most numerous group of animals, both in number of species and number of individuals, are the invertebrates.  Many of the most commonly known animals such as mammals, birds, and fish all fall under the classification of phylum Chordata.  This refers to the fact that they all possess a notochord, or primitive backbone.  The invertebrates are classified into many phyla, all lacking even a primitive vertebrae.  These include groups such as zooplankton, aquatic macroinvertebrates, and freshwater mussels.  There are also less known groups of freshwater invertebrates such as sponges, hydras, flatworms, and segmented worms.  We will focus our discussion on those animals that fall into the more common groups.  


The first group of invertebrates we will discuss is zooplankton.  The term zooplankton refers to all of the microscopic animal like organisms inhabiting the water.  They include species from several phyla.


Among the most common zooplankton are those from phylum Rotifera.  Rotifers have a great diversity of body shapes and modes of movement.  Some species float freely in the water column and have a sac-like body form.  Others actively creep along vegetation or swim about in the water, and are often longer and wormlike.  Still others are sessile and have a vase-like shape.  Something all rotifers have in common is a crown of cilia surrounding the opening of the mouth.  The beating of the cilia draws food into the mouth.  Rotifers feed on other microscopic organisms such as bacteria and protozoa.


The next two forms of zooplankton are members of the phylum Arthropoda, the same phylum that contain insects.  The first are from the order Cladocera.  Cladocerans make up a large part of the zooplankton community.  They are often called “water fleas” because of their appearance.  Cladocerans have legs and a thin outer shell, or carapace.  They normally feed on smaller aquatic organisms.  


Another fairly common form of zooplankton is found in the subclass Copepoda.  Copepods utilize several methods of feeding to survive.  Many are free living forms that are primary consumers.  Others are voracious predators that feed on other zooplankton and on the larval forms of fish.  Some are parasites that attach to fish and other large aquatic organisms to receive sustenance.


All of the zooplankton just discussed are easy to capture and can be observed with the use of a microscope.  They each occur in Bayou Bartholomew in the form of many species.  Although they are not readily apparent without close investigation, they form vital links in the food chain which allow for the survival of higher forms of life.  


The next group of invertebrates we will discuss are the aquatic macroinvertebrates.  They include organisms such as crayfish and the larval forms of insects like mayflies and dragonflies.


The largest and most familiar macroinvertebrates are those from the order Decapoda.  These include the freshwater shrimp and the crayfishes.  They have five pairs of walking legs, with the first pair modified into pincers.  The pincers are used to capture and grasp prey, which can include other crayfish and fish.  Crayfish are classified as invertebrates because they lack a backbone and internal skeleton.  Crayfish do have a rigid support system in the form of an exoskeleton.  It provides protection for the internal organs.  The exoskeleton presents a problem for crayfish in that it limits the size they can attain.  To help solve this problem, the crayfish molts its exoskeleton periodically throughout its life.  During the few days after molting, the new exoskeleton is soft and makes the crayfish more vulnerable to predators such as fish and raccoons.  In many streams such as Bayou Bartholomew, crayfish and freshwater shrimp are an important prey item for fish, birds, and mammals.


The next group of macroinvertebrates we will discuss are those from class Insecta.  As the name implies, these are the insects.  Many groups of insects require water to reproduce.  Their young, or nymphs, often have gills and bare little resemblance to their adult counterparts.  It is similar to the relationship of the caterpillar and the butterfly.  The aquatic nymphs take on a variety of body forms and play many different roles in the aquatic ecosystem of Bayou Bartholomew.  Some insects are aquatic their entire lives.  We will discuss the different groups of insects based on the classification order they are assigned to.

Order Ephemeroptera:   This group contains the insects known as mayflies.  The term ephemeral means brief, and refers to the short life span of the adult mayflies.  Mayflies can exist in the nymph stage for up to two years, but adults rarely live more than two days.  Their only purpose as adults is to reproduce.  Mayflies are herbivores, and they play a very important role as a food source for any and all predators, both aquatic and terrestrial.  They usually emerge from the water all at once and form large swarms.  Mayflies can be distinguished from most other groups of insect nymphs by the row of gills along their abdomen and the presence of three “tails.”

Order Odonata:   This is the order in which the dragonflies are classified.  Most people are familiar with dragonfly adults.  Their appearance differs drastically in the nymph stage.  The nymphs lack the wings and elongated body of the adults, although they both have large, compound eyes.  Both the adult and nymph are voracious predators.  Dragonfly nymphs stalk their prey and attack with their large, trap door like mouths.  They feed on the nymphs of other insects.  Adult dragonflies feed on other flying insects such as mosquitoes and gnats.  

Order Plecoptera:   This group of insects is known as stoneflies.  The adults in some ways resemble dragonflies, though they have shorter bodies and broader wings, as well as long antennae.  Stoneflies are mostly herbivores, although some species are carnivorous during the nymph stage.  Like other aquatic nymphs, they play an important role as a prey species for larger organisms like fish.

Order Hemiptera:   This group contains the insects known as “true bugs.”  Many are completely aquatic, though some can live on land for short periods.  All hemipterans return to the water to lay eggs.  Most hemipterans are predators, with some examples being water striders, giant water bugs, and water scorpions.

Order Megaloptera:   Dobsonflies are the most well known member of this group.  The nymph stage is better known as a hellgrammite.  They are prized by fisherman for use as a bait.  Dobsonfly nymphs are predatory, and feed on other aquatic nymphs using their pincer-like mouth parts.   

Order Trichoptera:   The insects in this group are known as caddisflies.  They are one of the more interesting groups in that many of the species weave a protective covering out of silk, leaves, rocks, and other debris.  They carry this shelter with them wherever they go.  Some species actually “fish” for food particles with nets spun from silk.  Most caddisflies are herbivores, though a few of the more mobile species are carnivores.  

Order Coleoptera:   Members if this group are commonly called water beetles.  Many species are totally aquatic in both the larval and adult forms.  They lack gills, however, and must surface to get air.  There are both herbivores and carnivores found in this group.  They provide an important food source for larger predators.

Order Diptera:   This order contains what are commonly known as flies, gnats, and mosquitoes.  Herbivores, carnivores, and scavengers are all found in this order.  Most have a mouth adapted for sucking, and some have piercing parts like mosquitoes.  They are adapted to live in a variety of aquatic habitats.  They can survive extremes of temperature and salinity.  Some species are very numerous and provide important food sources for insect predators.


As well as providing a diversity of organisms that serve as links in the aquatic food chain, aquatic macroinvertebrates can serve as useful tools for scientist.  Because most groups of aquatic insects require specific environmental conditions to survive, they can be used to assess the health of a stream.  Some streams naturally have different assemblages of aquatic insects.  One wouldn’t expect Bayou Bartholomew to have the same aquatic insects as the Buffalo River.  It is more useful to compare streams that are similar, such as Bayou Bartholomew and Bayou Meto.  One would expect reasonably similar groups of insects in both streams, assuming they are both healthy.  A dramatic difference in the diversity of one of the streams would tell you that the stream is probably negatively impacted by humans.


The last group of invertebrates we will discuss are the freshwater mussels.  They are members of the phylum Mollusca.  Freshwater mussels are known as bivalves becausethey have a hard shell divided into two halves.  You probably call them clams.  Freshwater mussels are filter feeders, meaning that they suck water into their shell using the current created by cilia on their gills.  Here food particles get trapped in a mucous-like substance and are transported to the mouth.  For the most part, mussels are sedentary.  However, they can utilize a muscular “foot” to move along the bottom and to anchor themselves in the sediment.  This is especially important when water levels drop.  
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Review Questions

1. How area vertebrates different than invertebrates?

2. What are zooplankton and of what importance are they?

3. What is a nymph?

4. Describe the more common types of aquatic invertebrates and discuss their ecological role in the bayou.

Definitions

	Invertebrates
	Carapace
	Nymph

	Zooplankton
	Primary consumer
	Terrestrial

	Aquatic
	Larval
	Compound eye

	Macroinvertebrate
	Parasite
	

	Sessile
	Food chain
	

	Cilia
	Exoskeleton
	

	Protozoa
	Molt
	


Things To Do

· Ask an entomologist or aquatic biologist to visit your class to discuss aquatic invertebrates.

· Make posters depicting the life cycles of some of the various invertebrates found in the bayou.

· Find out how to collect aquatic invertebrates.  Make a reference collection using collecting gear that you construct.

· Design an experiment collecting aquatic invertebrates in two areas (for example, above and below a point source of pollution) and compare the kinds and numbers of individuals collected.  Calculate a species diversity index value for your collections.  What do those index numbers mean?  What other parameters might affect the values you find?  If you need help to get started, ask a biologist to visit your class and work with you.

· Collect zooplankton and examine specimens under a microscope.  Identify the various groups represented by your collections.

· Start a W.E.T. Club and set up a long term “monitoring” station.  See how diversity changes through time (seasonally and yearly).
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