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Water Bugs:  What about ‘em? 
 Often misunderstood  
 Generally unknown 
 Abundant!  

 
 

 
 
 

 
 

Economic Importance  
 Recreational (e.g., fly fishing) 
 Disease Vectors  
 Nuisances – biting, swarming, etc. 

 

Mosquito larvae 

Presenter
Presentation Notes
WaterBugs:  What about ‘em?Misunderstood (and just plain feared!)General interest Abundance! Gotta live with ‘em…Economic Importance Recreational (e.g., fly fishing)Disease Vectors – main culprits Nuisances – biting, swarming, etc.



Ecological Importance: 
 Necessary 

components of food 
web  

 
 
 

 Water quality 
indicators  

• Ephemeroptera - mayflies 
• Plecoptera - stoneflies 
• Trichoptera - caddisflies 
 

The presence / 
absence of these 
families indicates 

stream health 

Presenter
Presentation Notes
Ecological Importance:Necessary components of food web Conversion of vegetative material into animal tissueWater quality indicators Ephemeroptera - mayfliesPlecoptera - stonefliesTrichoptera - caddisflies



Stream Habitats 

• Riffles 

• Pools 

• Root Mats 

• Woody Debris 



Biological Monitoring in Lakes, Ponds 
and Wetlands (Lentic waters) 

• Qualitatively assess impacts of nutrient 
enrichment (eutrophication) by abundance 
of tolerant organisms 

 
• Measure food availability for fish and/or 

waterfowl – zooplankton surveys 
 
• Determine effectiveness of BMPs – benthos 

sampling 
 

Presenter
Presentation Notes
Advantages to having ponds and wetland areas in the watershed is filtration of stormwater and habitat for a complex community that supports desirable wildlife and keeps nuisance insects under control (mosquitoes). The presence of rat-tailed maggots or overabundance of midges or mosquitoes in a lentic environment may show that the water is not clean enough to support natural predators and that there is too much nutrient loading in the water body.Can measure enrichment (i.e., eutrophication) by presence/abundance of tolerant organismsAbundant slack water habitat – lots of swimming macroinvertebrates – zooplankton surveys (assessing food availability for fish and/or waterfowl)Benthos sampling using dredges/grab samplers in deeper waterRoots of aquatic vegetation with nets



www.fcps.edu/islandcreekes/ecology/pond.htm  

http://www.fcps.edu/islandcreekes/ecology/pond.htm




Aquatic Invertebrate Groups 

• Insects – 10 major orders adapted to 
aquatic life 

• Crustaceans – crayfish, amphipods, 
freshwater shrimp, zooplankton  
 

• Mollusks – snails, clams, mussels 
 

• Arachnids – water mites 
 

• Worms – segmented (Oligochaeta, 
leeches); unsegmented (horsehair worms, 
flatworms) 

• Cnidarians – hydras, freshwater jellyfish 

Presenter
Presentation Notes
Aquatic Invertebrate GroupsInsects – all major orders that are adapted to aquatic life (10 orders in all)Crustaceans – crayfish, amphipods, freshwater shrimp, zooplankton (water fleas, ostracods, copepods, etc)Mollusks – snails, clams, musselsArachnids – water mitesWorms – segmented (Oligochaeta, leeches); unsegmented (horsehair worms, flatworms)Cnidarians – hydras, freshwater jellyfish, also includes saltwater coral species



 

 Morphology  

 Habitat preference 

 Feeding 

 Locomotion 

 Respiration  

 General Life History 
 

Aquatic Invertebrates 

Presenter
Presentation Notes
Introduce list of morphological terms to class, to aid in identification/description of taxa groups and help to follow along in slide presentation.



Freshwater Jellyfish 
Phylum Cnidaria – Class Hydrozoa 

• Freshwater Jellyfish – Craspedacusta sowerbyi 

• Native to China, but common almost globally in 
temperate climates 

• Hydromedusae occurrences unpredictable 
 

 
 
 

nashuatelegraph.com 

USGS photo 

Free-swimming hydromedusae stage 

Presenter
Presentation Notes
Conspicuous swarms of hydromedusae appear sporadically, but are only one part of the animal's life cycle.  Craspedacusta sowerbyi more often exist as microscopic podocysts (dormant "resting bodies"), frustules (larvae produced asexually by budding), planulae (larvae produced sexually by the hydromedusae), or as sessile polyps, which attach to stable surfaces and can form colonies consisting of two to four individuals and measuring 5 to 8 mm Craspedacusta sowerbyi is able to reproduce both sexually and asexually.  Mature hydromedusae reproduce sexually by broadcasting gametes into the water.  Fertilized eggs grow into ciliated planulae (larvae), which then settle and metamorphose into the polyp form.  Polyps are capable of budding to produce hydromedusae, as well as either daughter polyps that remain attached to the parent, forming a colony, or frustule larvae which move to new locations before metamorphosing into new polyps (Pennak, 1989; Slobodkin and Bossert, 1991; Peard, 2002). ��Hydromedusae are produced only sporadically, and a given location may go several years between blooms (Peard, 2002).  Blooms are thought to be temperature dependent, requiring water of at least 25° C, and are most common in summer and fall 



Freshwater Jellyfish 
Phylum Cnidaria – Class Hydrozoa 

• Freshwater Jellyfish – Craspedacusta sowerbyi 

 
 

 

 

• Reproduce sexually or 
asexually by budding 
 

• Predatory 
 

• Can sting prey, harmless to 
humans 
 

• Usually all male or all female 
populations 
 

• Inhabits shallow pools and 
slow-moving streams Sessile hydra stage 

Presenter
Presentation Notes
Conspicuous swarms of hydromedusae appear sporadically, but are only one part of the animal's life cycle.  Craspedacusta sowerbyi more often exist as microscopic podocysts (dormant "resting bodies"), frustules (larvae produced asexually by budding), planulae (larvae produced sexually by the hydromedusae), or as sessile polyps, which attach to stable surfaces and can form colonies consisting of two to four individuals and measuring 5 to 8 mm Craspedacusta sowerbyi is able to reproduce both sexually and asexually.  Mature hydromedusae reproduce sexually by broadcasting gametes into the water.  Fertilized eggs grow into ciliated planulae (larvae), which then settle and metamorphose into the polyp form.  Polyps are capable of budding to produce hydromedusae, as well as either daughter polyps that remain attached to the parent, forming a colony, or frustule larvae which move to new locations before metamorphosing into new polyps (Pennak, 1989; Slobodkin and Bossert, 1991; Peard, 2002). ��Hydromedusae are produced only sporadically, and a given location may go several years between blooms (Peard, 2002).  Blooms are thought to be temperature dependent, requiring water of at least 25° C, and are most common in summer and fall 
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Medusae, 9-16-12. Image by Ken Mitchell, taken during SCUBA dive in Henley Quarry near Eugene, MO
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Aquatic Worms 
 Phylum Platyhelminthes 

 Flat worms 
 

 Phylum Nematomorpha 
 Horsehair worms 
 

 Phylum Annelida, Class 
Oligochaeta  
 Aquatic earthworms 

 
 Phylum Annelida,    

Class Hirudinea 
 leeches 

 
 

Presenter
Presentation Notes
Aquatic WormsSegmented Worms: Phylum AnnelidaClass Oligochaeta – aquatic earthwormsFound in nearly every aquatic habitat on the planet, including springs, estuaries and in groundwaterUsually highly tolerant to pollution, although some are somewhat sensitive Ingest sediment, acquiring nutrition from organic material including bacteriaBreathe through body wallOften form coloniesSome have gills posteriorly



Arachnids 
Subclass Acari – “Hydracarina” – Water Mites 

 Highly variable in shape, size, color 

 Common in nearly all freshwater habitats 

 Ectoparasitic larvae grow into predatory adults 

 
 
 

 
 

Presenter
Presentation Notes
ArachnidsSubclass Acari – “Hydracarina” – Water MitesWater Mites are highly variable in shape, size, color, and softness of body wallUsually live up to about a year; usually one life cycle per yearGood indicators of water quality but not enough studies on tolerance values“little balls with legs”



Mollusks 
Snails – Class Gastropoda 
 Gilled Snails (Prosobranchia) 
 Pouch snails (Pulmonata) 

 
Clams and Mussels –   
Class Bivalvia 
 Fingernail and asiatic clams 

(Corbiculoidea) 
 Native mussels –   

Unionoidea 
 
 
 

 
 
 

 

MDC photos 

Presenter
Presentation Notes
Snails – Class Gastropoda	Gilled Snails = ProsobranchiaOpening of shell on right sideOperculum present – hard plate that protects soft bodyPossess gills for uptake of oxygen Sensitive to pollutionSeparate sexes (dioecious)Inhabit mostly swift-flowing waters



Native mussels – Unionoidea  
 Sessile as adults, plant themselves on river or lake 

bottoms; filter-feeders 
 70% of N. American native mussels extinct or in 

peril due to:  
 physical habitat alterations 
 invasive species introductions 

 Clear representations of habitat quality 

Pimpleback 

Pondmussel 

Deertoe 
Pink 

Heelsplitter 

Lilliput 

Mollusks 

Presenter
Presentation Notes
Clams and Mussels – Class BivalviaNative mussels – Unionoidea Sessile as adults, plant themselves on river or lake bottoms, filtering small particles in the water70% of N. American native mussels extinct or in peril due to dams, sedimentation, pollution, and exotic species introductionsClear representations of water quality



Native Mussels – 
Unionoidea  
 

1. Adult males release 
sperm into current; 
females filter sperm 
through siphon.  

2. Females expel free-
swimming larvae 
(“glochidia”), at times 
using a lure to attract 
the fish 

Mollusks 

Presenter
Presentation Notes
Some mussels create ‘lures’ to attract host fish to fool the fish into thinking it’s getting a meal; instead, the glochidia are ingested and clamp themselves to the inside of the fish’s gills or fins, usually causing no harm. Sometimes even the adult mussel will clamp down on the fish to make sure that the glochidia will penetrate the fish’s gills and finsMany mussels also have a species preference and are specialists to that particular fish species
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Presentation Notes
Moreau River, Cole County 9/2012



Native Mussels – 
Unionoidea  
 

3. Larvae attach to gills 
of fish, hitch a ride for 
a few days/weeks, 
then drop off and 
become free-living 

4. The mussel plants 
itself and grows. The 
host fish is unharmed. 

 

Mollusks 

Presenter
Presentation Notes
Some mussels create ‘lures’ to attract host fish to fool the fish into thinking it’s getting a meal; instead, the glochidia are ingested and clamp themselves to the inside of the fish’s gills or fins, usually causing no harm. Sometimes even the adult mussel will clamp down on the fish to make sure that the glochidia will penetrate the fish’s gills and finsMany mussels also have a species preference and are specialists to that particular fish species



Mollusks 
• Zebra Mussels – Class Bivalvia  

• Zebra and Quagga Mussels (Dreissenoidea) 
 

• Ecological impacts 
 

• Economic impacts 
 

• Recreational 
impacts 

Presenter
Presentation Notes
Zebra MusselsTake away algae, plankton and other food items needed by native aquatic faunaColonize by the thousands; clog intake pipes, power plants, and boat hullsSince 1991, they have spread from the Great Lakes to the Mississippi and Missouri Rivers, and many primary tributaries locally, including the Meramec River.Surveys available through stream team program to monitor for presence/absence of zebra mussels



Branchiopoda, Ostracoda, 
and Copepoda = 
“zooplankton” 
 Important to energy transfer 

in food chain 

 Lentic habitats 

 Essential food source of larval      
fish 

 Consume microscopic algae, 
bacteria, detritus 

 

Copepoda 

Daphnia lumholtzi 

“Cladocera” 

Ostracoda 

Crustacea 

Presenter
Presentation Notes
Copepods, Ostracods, and Cladocerans are all considered to be “zooplankton”Important to energy transfer in food chain; consume phytoplankton and in turn are consumed by other invertebrates and fishesMore lentic habitat-dwelling, but found in streams as well in pool (depositional) areasDaphnia lumholtzi is one of few exotic water fleas inhabiting Missouri lakes.  It originates from tropical and subtropical lakes of Eastern Africa, India, and Australia and it’s ecological impact is not quite yet known.  It tolerates temps much higher than native daphnia, and is more abundant in late summer months when native daphnia’s populations are dropping. It is able to avoid predation with its long spines by those fishes that cannot handle them, but fills a niche as prey to larger fishes in summer months when food provided by native daphnia may be scarce.The spiny and fish hook waterfleas are another exotic species established in the Great Lakes, but have not yet spread to Missouri



Branchiopoda: Anostraca and 
Notostraca – Fairy Shrimp and 
Clam Shrimp 
 Visible to the naked eye 
 Breed in shallow or vernal pools 
 Filter feeders 
 Tolerant to low oxygen levels 
 Often responsible for 

bioturbation; pests to rice crops 
 Mostly found in Bootheel of MO 
 Native to CA (Tadpole shrimp) 

 
 
 

Crustacea 

Fairy Shrimp 

Tadpole shrimp 

Presenter
Presentation Notes
Branchiopoda: Anostraca (fairy shrimp) and Notostraca (tadpole shrimp)Somewhat larger and more visible to the naked eye  -- fairy shrimp ½ - 1 ½”; tadpole shrimp up to 3”Breed in shallow or vernal poolsFilter feedersTolerant to low oxygen levelsHardy eggs – can tolerate drying for long periods and high temps  - tadpole shrimp eggs actually require drying period before hatching and the eggs are viable for up to 7 yearsSometimes responsible for bioturbation; can be pests to rice cropsMostly found in the Bootheel of MO



Amphipoda – Scuds 
Isopoda – Sowbugs  
 Inhabit nearly all aquatic 

habitats 

 Abundant in streams high 
in nutrients or near 
springs 

 Many in subterranean 
habitats (caves, wells, 
etc.) 

 Detritivores 
 
 
 
 
 
 
 

Crustacea 

Presenter
Presentation Notes
Amphipoda – Scuds, sideswimmersLaterally compressed, 7 pairs of legs, resemble shrimpCommon in root wadsCan be found in high numbers streams high in nutrients or near springsMost found in subterranean habitats (caves, wells, etc), many of which are blind, unpigmented, and extremely sensitive to pollution



Freshwater Shrimps 
 

 Often called glass of ghost 
shrimp 
 

 Common in small ponds, 
ditches, slow streams 
 

 Use swimmerets 
(pleopods) for swimming, 
carrying eggs 
 

 Detritivores, scavengers 

Palaemonetes spp. 

Crustacea 

Presenter
Presentation Notes
Reproduce in spring/summer months Live for about one yearFemales larger than males



Crayfish 
 

 Reproductively active 
during winter months 
 

 Some can survive out of 
water for extended periods 
of time (burrowing crayfish) 
 

 Opportunistic scavengers 
 

 Some species in MO cave-
dwelling, blind, 
unpigmented 

 
 
 
 

Orconectes ozarkae 

MDC photos 

Crustacea 

Orconectes virilis 

Procambarus gracilis 

Presenter
Presentation Notes
Missouri is home to 33 species of crayfish, 7 of which are found only in MissouriCrayfishHighly diverseReproductively active during winter monthsSome can survive out of water for extended periods of time (burrowing crayfish)Opportunistic scavengersSome species in MO cave-dwelling, blind, unpigmented





Ephemeroptera - Mayflies 

Stenonema femoratum 

Isonychia spp 

Ephemera spp. Caenis spp. 



Odonata – Dragonflies and 
Damselflies 

Odonata – divided into two Suborders 
• Anisoptera - Dragonflies 

 

• Zygoptera – Damselflies 
 

• 450 species in North America 
 

• Exclusively predatory 
 

• Extendible mouthparts to catch prey 
 

• Long life cycles –usually 1+ year in water (up to 6 
years), a few weeks to a few months as adults 
 

• Both nymphs and adults eat mosquitoes  

Presenter
Presentation Notes
Both dragon and damselflies are considered somewhat sensitive to pollution.Inhabit nearly every aquatic habitat



Odonata - Zygoptera 
Damselflies 

 Nymphs and adults elongate and 
narrow-bodied, with three 
caudal gills (i.e., lamellae) 

 one life cycle per year 
 3 families in Missouri 
 Primarily sprawlers and climbers 

 



Odonata - Anisoptera 
Dragonflies 

• Large eyes in both 
nymphs and adults 
 

• 6 families in 
Missouri 
 

• Found in nearly all 
aquatic habitats 
 

• Expel water through 
rectal chamber 
which aids in swift 
locomotion and 
respiration 
 
 



Taeniopterygidae 

Perlidae 

Pteronarcyidae 

Plecoptera - Stoneflies 

Presenter
Presentation Notes
Occur mostly only in oxygen-rich waterHydropneustic; rely mostly on cutaneous uptake of oxygen (through the body surface but also have use of gills in some groups), will often do “push-ups” to increase flow of water over their bodies when stressed for oxygen.A few families are carnivores, most are herbivores/detritivoresAll are clingers/sprawlers in rocky/gravelly substrates, occupying primarily riffle habitatsAdult males initiate drumming behavior by tapping their abdomens on hard surfaces to attract females, who respond by drumming in return, leading to mating.Adults live for a few days to a few weeks; the longer-living adults feed on vegetation, algae, and lichensExcellent bio-indicators of water quality



Hemiptera 
Common Families in 

Missouri: 
 Nepidae – water 

scorpions 
 Corixidae – water 

boatmen 
 Belostomatidae – Giant 

Water Bugs 
 Notonectidae – 

Backswimmers 
 Naucoridae – creeping 

Water Bugs 
 Gelastocoridae – toad 

bugs 
 Gerridae, Veliidae – water 

striders 
 Saldidae – Shore bugs 

Photo: Martin H. Villet.  

University of Minnesota 
Photo: North Carolina State University.  

Nepidae 

Corixidae 

Notonectidae 

Naucoridae 

Saldidae 

Hydrometridae 

Gelastocoridae 

University of Minnesota 



Corydalidae – 
Dobsonflies, Fishflies 
 Inhabit lotic waters 

 

 Dobsonflies – Corydalus 
 Gill tufts beneath lateral  

filaments  
 

 Highly patterned head 
and thorax 
 

 Adult lives a short time, 
does not feed 
 
 

Megaloptera 

hellgrammite 

Presenter
Presentation Notes
Corydalidae – Dobsonflies, FishfliesInhabit lotic environmentsDobsonflies – Corydalus     have tufts of gills beneath    lateral filaments Highly patterned head and thoraxFishflies – Chauliodes, Nigronia do not have gillsabdomen ends in breathing tubes of various lengths



Spongillaflies – Sisyridae, Sisyra sp. 
 

• Feed on aquatic sponges 
 

Neuroptera 

Presenter
Presentation Notes
Filaments present in 2nd and 3rd instarsFound in nearly all aquatic habitats with freshwater sponges – ponds, streams, lakes, riversBreathe through cuticle but ventral abdominal filaments aid in oxygen uptake by vibrating, allowing ventilation of body with oxygenated waterSwim by arching and flexing body back and forth



Coleoptera 
Coleoptera – Beetles 

• Largest order of insects in the world; 3% of which 
have an aquatic stage (about 1400 species in N.A.) 

 

• Larvae soft-bodied 
 

• Adults with 2 pairs of wings 
• 1st pair modified into elytra for protective cover 
• 2nd pair membraneous, providing flight ability 

 

• Chewing mouthparts; various feeding habits 
 

• Some families are good indicators of water quality 

Presenter
Presentation Notes
Coleoptera – BeetlesLargest order of insects in the world; 3% of which have an aquatic stage (about 1400 species in N.A.)Larvae soft-bodied, sometimes with sclerotized plates for protection and various appendages for respiration and/or stabilizationAdults with 2 pairs of wings, the 1st pair modified into elytra for protective cover, the 2nd pair membraneous, providing flight abilityChewing mouthparts; various feeding habitsSome families are good indicators of water quality



Coleoptera 
Adephaga – fully aquatic 

 

Whirligig Beetle 

Gyrinidae 

Predaceous Diving Beetle 

Dytiscidae 

Crawling Water Beetle 

Haliplidae 



Coleoptera 
Polyphaga – fully and semi aquatic 
 

Riffle Beetle 
Elmidae 

Water Scavenger Beetle 
Hydrophilidae 

Water Penny Beetle larvae 
Psephenidae 



Trichoptera 
Caddisflies 
 

 Retreats or cases for protection 
 
 Most closely related to 

Lepidoptera 
 

 Larval case designs are species-
specific 
 

 Larvae produce silk through 
their mouthparts  

 
 Adults live up to two months 

 
 Feed on vegetative fluid 

 

Presenter
Presentation Notes
CaddisfliesUnique insects in that many of larvae build retreats or cases made from various materials for protection from predators and environmentHolometabolous; complete metamorphosis~1400 species in North America, ~150 or more in MissouriMost closely related to Lepidoptera (butterflies and moths)Larval case designs are species-specificLarvae produce silk through their mouthparts to aid in case-buildingMost species have only 5 larval instarsInhabit nearly every microhabitat in streams; many also lake-dwellingPupae have mandibles to cut through case when they emergeAdults are small, moth-like, possess hairy wings with microtrichia, and fold wings roof-like over bodyAdults live up to about two months and feed on vegetative fluid



Diptera – Nematocera 

Crane Fly 

Midges 

Black Flies 

Phantom Midge Biting Midge 

Presenter
Presentation Notes
Craneflies have variously extended lobes at the posterior end of body, usually with welts encircling abdomen; “squishy”Midges have one pair of prolegs on thorax which may be withdrawn, and one pair of prolegs at end of abdomenBlackflies have fan-like structures on their mouths to filter small particles in the current, and bulbous abdomens with suction cup like features to attach to rocks. Usually found in large colonies stuck to rocks and wood in high-flowing streamsBiting midges are similar to chironomids except they are missing the thoracic prolegs and usually the abdominal prolegs as wellPhantom midges are often transparent, “humpbacked”, and with large eye-spots and hydrostatic sacs in the thorax and abdomen for buoyancy



Watersnipe flies – 
Athericidae  

 

 Found in fast-flowing and 
clear, cool waters 
 

 Predators 
 

 Adults nectar feeding 
 

Horse flies – Tabanidae 
 

 Found in lentic and lotic 
habitats 
 

 Predators 
 

 Adults blood feeding 
 

Atherix spp 

Tabanus spp 

Diptera – Brachycera 

Presenter
Presentation Notes
In the Stream Team Volunteer Water Quality Monitoring protocol, we currently only identify watersnipe flies (Atherix spp) in this groupNot common in Missouri, mainly only found in Ozarks Found in fast-flowing and relatively clear, cool watersThe water snipe fly, Atherix ibis, is known for its eggbearing females aggregating in clusters. They are most frequently found as flat crusts under the outer parts of bridge ceilings above the water. There is no persistent pattern in the cluster distribution either in relation to the current direction or to the sun. Females aggregate in early summer in short periods of warm and calm weather only. Females are attracted to an aggregation site, probably by pheromones. The flies fasten to the surface and to each other by minute Velcro-like structures on their feet. The eggs are shed inside the cluster. After 9–12 days the eggs hatch, and the larvae leave clusters and drop into the water. There is no increased temperature inside the cluster. There are no signs of larval feeding on either dead flies or siblings in the cluster. The majority of larvae leave the cluster during night time, also when the normal day–night rhythm is eliminated by experimental black-out. ��
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