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Appendix B – Life History Summaries 

Life history summaries for species and life stages in the lower Colorado River, Texas 
included in the seven habitat categories used in aquatic habitat modeling.   
 
RIFFLES        
 
Percina sciera – dusky darter 

The dusky darter is a fairly large darter (maximum size ≈ 110 mm) found in the 
Mississippi River drainage as far north as Illinois, Indiana, and Ohio, and in Gulf 
of Mexico drainages from the Mobile Bay system in Alabama south and west to 
the Guadalupe River in Texas.  Dusky darters usually occur in riffles and 
raceways of moderate to large streams over gravel substrates, often associated 
with some type of cover such as boulders or logs (Miller and Robison 1973).  
They feed on a variety of aquatic insects, and spawn from February through June 
in the Colorado River over gravelly substrates.  Eggs and larvae of dusky darters 
can survive at temperatures between 22 and 27°C (Hubbs 1961).  Maximum life 
span is approximately four years (Page 1983, Robison and Buchanan 1988).  
Dusky darters are relatively abundant in riffle areas over gravel and cobble 
substrates throughout the Colorado River.   

 
Percina carbonaria – Texas logperch 

The Texas logperch is another relatively large darter (maximum size ≈ 112 mm) 
endemic to the Brazos, Colorado, Guadalupe, and San Antonio rivers of Texas.  
Due to its small native range, little life history information has been published on 
this species.  However, they are assumed to be similar in habitat use and biology 
to the closely related and more widely distributed logperch Percina caprodes.  
Logperch inhabit rocky riffles, feed on a variety of aquatic insect larvae, and 
spawn demersal adhesive eggs in moderate current over gravel substrates 
(Boschung and Mayden 2003).  Hubbs (1961) found that Texas logperch spawn 
from January through June in the Colorado River, and eggs and larvae can 
tolerate temperatures between 22 to 26°C.  They are common in relatively deep 
fast riffles throughout the Colorado River over gravel and cobble substrates.       

 
Ictalurus punctatus (<180 mm) – juvenile channel catfish  

The channel catfish is native to the Mississippi River drainage as well as Gulf 
Slope drainages from Florida to Texas, including the Colorado River.  Due to 
their popularity as a game and food fish, introductions of channel catfish into 
new areas have greatly expanded their range.  This widely adaptable fish 
occupies a variety of habitats including rivers, reservoirs, and farm ponds.   
Channel catfish consume a wide variety of food, including small aquatic insects, 
crustaceans, mollusks, and some plant material.  Fish generally becomes more 
important in their diet as they grow (Boschung and Mayden 2003).  After fry 
leave the nest, they form tight schools for several weeks until they reach 
fingerling size (Robison and Buchanan 1988, Mettee et al. 1996).  Such schools of 
juvenile channel catfish are abundant in riffle habitats over gravel and cobble 
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substrates throughout the Colorado River in the late summer and fall.  
Conversely, adults are more common in deeper areas and were thus included in 
the Deep Run guild.  

 
Phenacobius mirabilis – suckermouth minnow 

The suckermouth minnow is a relatively large robust minnow (maximum size ≈ 
102 mm) found throughout the Mississippi River drainage as well as Western 
Gulf slope drainages of Texas.  Although it is found in a variety of habitats, the 
suckermouth minnow seems to prefer riffle areas of medium-sized prairie 
streams over gravel substrates.  It is a bottom dwelling species that forages in the 
substrate to capture benthic invertebrates and also consumes some plant material 
(Robison and Buchanan 1988, Mettee et al. 1996).  Suckermouth minnows spawn 
between April and August in Kansas (Cross 1967).  Although suckermouth 
minnows are not particularly abundant in the Colorado River, when found, they 
are usually collected in swift riffle habitats over gravel and cobble substrates.     

 
Etheostoma spectabile - orangethroat darter  

The orangethroat darter is a small percid (maximum size ≈ 60 mm) that ranges 
from central Texas north as far as eastern Wyoming and east as far as central 
Ohio.  They inhabit shallow, moderately-fast, gravel riffles where they feed on a 
variety of aquatic insects and fish eggs.  Eggs are deposited in the gravel 
substrate, and spawning usually occurs from November through July in Texas 
(Page 1983, Hubbs 1985).  Eggs ard larvae of orangethroat darters can survive 
temperatures of 10 to 27°C.  In the Colorado River, orangethroat darters are fairly 
common on shallow gravel riffles from Austin downstream to Columbus.  Their 
abundance decreases downstream most likely due to increased turbidity and 
decreasing amounts of gravel riffle habitat. 

 
Campostoma anomalum - central stoneroller 

The central stoneroller is a wide ranging herbivorous cyprinid that occurs 
throughout the Mississippi River drainage as well as several Gulf Coastal 
drainages including the Colorado River.  Stonerollers are most abundant in small 
generally clear streams over gravel substrates where they use a special 
cartilaginous ridge on their lower lip to scrape algae and associated materials 
from the rocky substrate.  Spawning occurs in riffle areas during spring at water 
temperatures of about 15C (Robison and Buchanan 1988).  Males move small 
rocks and pebbles to create a nest and eggs are laid in the interstitial spaces 
between the rocks (Miller 1962).  After hatching, small stonerollers occupy slow 
stream margins and backwaters until they reach larger sizes and move into the 
main flow.  In the Colorado River, stonerollers were most commonly collected in 
shallow gravel riffles of moderate current from Austin downstream to 
Columbus.  Similar to orangethroat darters, their abundance decreases 
downstream most likely as a result of increased turbidity and decreasing 
amounts of gravel riffle habitat. 
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Macrhybopsis spp. - shoal chub and burrhead chub 
The species complex previously known as the speckled chub Macrhybopsis 
aestivalis is distributed throughout the Mississippi River drainage and Gulf 
Coastal drainages from the Choctawhatchee River in Florida to the Rio San 
Fernando in Mexico.  However, recent analyses have split this complex into five 
species west of the Mississippi River, two of which (shoal chub M. hyostoma and 
burrhead chub M. marconis) occur in the lower Colorado River (Eisenhour 2004).  
However, because these two species were only recently differentiated, no 
attempt was made to distinguish them in field collections, and given that they 
occupy similar habitats they were grouped as one ecological unit for guild 
analysis.  These fish inhabit moderate to swift flowing waters over sandy and 
gravelly substrates in large rivers.  They use taste buds located on their head, 
body, fins, and small barbels to feed along the bottom of turbid rivers.  Food 
consists of aquatic insects, small crustaceans, and some plant material.  They 
spawn throughout the summer months and eggs develop as they drift in the 
current, hatching in about 25-28 hours.  Maximum life span is approximately 1.5 
years (Robison and Buchanan 1988).  In the Colorado River, Macrhybopsis spp. are 
relatively abundant in shallow riffles over sand and small gravel throughout the 
river.          

 
DEEP RUNS 
 
Pylodictis olivaris – flathead catfish 

The flathead catfish is a large long-lived catfish (maximum size ≈ 100 pounds, life 
span up to 20 years) native to the Mississippi River drainage as well as Western 
Gulf Slope drainages of Texas.  It is most common in deeper areas of large turbid 
rivers around moderate current and heavy cover such as rocks, riprap, or 
submerged logs.  It is a solitary species which feeds at night on live fish and 
crayfish.  Spawning occurs in late June and July when parents construct a nest in 
a natural cavity.  Females may lay up to 100,000 eggs which are guarded by the 
male.  After hatching the young catfish form a compact school for a few days 
before dispersing (Robison and Buchanan 1988, Mettee et al. 1996).  Flathead 
catfish are common throughout the Colorado River in deep runs and pools with 
slow to moderate currents often near large boulders or other dense cover.   

 
Ictalurus punctatus (>180 mm) – adult channel catfish  

The channel catfish is native to the Mississippi River drainage as well as Gulf 
Slope drainages from Florida to Texas, including the Colorado River.  Due to 
their popularity as a game and food fish, introductions of channel catfish into 
new areas have greatly expanded their range.  Channel catfish can live in a wide 
variety of habitats and can withstand temperatures from 6 to 39°C (Currie et al. 
2004).  In rivers adults usually occupy deep pools near cover and overhanging 
banks during the day and venture out to feed in shallower areas at night.    Fish 
generally become increasingly important in the diet as they grow (Boschung and 
Mayden 2003).  Spawning usually occurs from May to July in a cavernous nest 
dug out by the male along an undercut bank or under logs or other debris.  The 
male guards the small fry until they leave the nest.  In the Colorado River, adult 
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channel catfish were collected from a variety of habitats; however, they were 
most abundant in deeper runs often near some type of cover. 

 
Moxostoma congestum – gray redhorse 

The gray redhorse is a large catostomid fish endemic to streams of the Edwards 
Plateau region of Texas including the Brazos, Colorado, Guadalupe, San 
Antonio, Nueces, and Rio Grande drainages.  It is also found in extreme 
southeastern New Mexico, and a few coastal streams along the Gulf Coast of 
Mexico.  Detailed life history studies are lacking for this species.  However, gray 
redhorse have been found to consume a variety of aquatic insects, mainly 
dipteran and trichopteran larvae (Cowley and Sublette 1987).  In central Texas, 
they spawn in small groups during late March and early April over shallow 
gravelly runs (Martin 1986).  Gray redhorse are abundant in the Colorado River 
from Austin downstream to Columbus.  Their abundance declines below 
Columbus where sand substrates are more common and river carpsuckers 
(Carpiodes carpio) become more abundant.   

 
Micropterus treculii (>170 mm) – adult Guadalupe bass  

The Guadalupe bass is endemic to the Edwards Plateau region of central Texas, 
including portions of the Brazos River, Colorado River, Guadalupe River, and 
San Antonio River basins (Hubbs et al. 1991).  In 1989, the Guadalupe bass was 
recognized as the State Fish of Texas.  These fish most commonly inhabit swift 
deep runs and pools below riffles where they prey on insects, crayfish, and small 
fish.  Guadalupe bass spawn in spring over nests constructed by the male in 
shallow water.  Edwards (1980) found that the females produce approximately 
400 to 10,000 eggs depending on body size.  They can live up to 6 years and reach 
sizes of approximately 3.5 lbs.  Adult Guadalupe bass are common in deep 
flowing runs throughout the Lower Colorado River; however, they appear to be 
most abundant in the clearer upper reaches from Austin downstream to La 
Grange.   

 
Carpiodes carpio – river carpsucker 

River carpsuckers are native to the Mississippi River basin as well as Western 
Gulf Slope drainages in Texas.  They are most common in medium to large rivers 
over sand and silt bottoms in slow current where they browse along the bottom 
feeding on attached algae, small crustaceans, molluscs, and small aquatic insects.  
Spawning occurs from May to August when adhesive eggs are broadcast over 
the substrate.  River carpsuckers can live up to ten years and grow to sizes of 
approximately 10 pounds (Robison and Buchanan 1988, Mettee et al. 1996).  They 
are abundant throughout the Colorado River, especially downstream of 
Columbus where sand is the predominant substrate. 

 
Dorosoma cepedianum – Gizzard shad 

Gizzard shad are common inhabitants of large rivers and reservoirs throughout 
the eastern United States.  They are a pelagic schooling species usually found in 
deep calm water, although they are often found in strong currents as well.  
Gizzard shad use their long gill rakers to filter plankton from the water, and 



Colorado River Flow Relationships to Aquatic Habitat and State Threatened Species:  Blue Sucker 

 

Instream Flow Guidelines Development 5 Appendix B 

sometimes feed along the bottom ingesting detritus.  Spawning occurs from 
April through June when adults congregate in open water and simultaneously 
release eggs and sperm.  The adhesive eggs become attached to the substrate or 
float in the current for a few days until they hatch.  Young gizzard shad provide 
an important food source for many predatory species.  However, gizzard shad 
can live up to 6 years and grow to approximately 20 inches in length (Robison 
and Buchanan 1988, Mettee et al. 1996).  Gizzard shad are abundant in deep runs 
and pools over a variety of substrates throughout the Colorado River. 

 
SHALLOW RUNS     
 
Cyprinella lutrensis – red shiner 

The red shiner is a small cyprinid fish native to the Mississippi River drainage as 
well as Gulf slope drainages west of the Mississippi.  Red shiners occupy a wide-
range of habitats from sluggish backwaters to swift riffles over a variety of 
substrates.  Their diet consists of aquatic and terrestrial invertebrates and algae.  
They are classified as crevice spawners that reproduce from April through 
September by attaching their adhesive eggs to crevices in rocks, wood, or onto 
submerged vegetation.  They have also been known to broadcast their eggs over 
the nests of various sunfishes.  Growth is fast and red shiners spawned early in 
the year can reproduce before the end of their first summer (Marsh-Matthews et 
al. 2002).  They live approximately two years and reach a maximum size of about 
75 mm (Robison and Buchanan 1988, Mettee et al. 1996).  The red shiners ability 
to persist under a wide variety of habitats and environmental conditions as well 
as their high reproductive potential make them one of the most abundant species 
in many large rivers within their range.  They are one of the most abundant 
species in the lower Colorado River and are collected in a wide variety of 
habitats over various substrates throughout the river.  However, they are most 
abundant in shallow runs with moderate current.  Their abundance increases in 
turbid downstream areas of the Colorado River where closely related blacktail 
shiners become less abundant. 

 
Cyprinella venusta – blacktail shiner        

The blacktail shiner occurs in Gulf Coast drainages from the Rio Grande in Texas 
to the Suwannee River, Florida, and as far north as the Ohio River.  This species, 
which is a close relative of the red shiner, occurs in a variety of habitats over 
varied substrates from fast gravel riffles to silty reservoirs (Robison and 
Buchanan 1988, Mettee et al. 1996).  Their diet fluctuates depending on food 
availability, and they consume a variety of aquatic and terrestrial invertebrates as 
well as algae (Hale 1962, Hambrick and Hibbs 1977).  In central Texas they 
reproduce from April through September by expelling adhesive eggs into 
crevices in the substrate.  Blacktail shiners can live up to four years (Ross 2001), 
and reach sizes of approximately 150 mm.  They are one of the most abundant 
species in the Lower Colorado River, and occur in a variety of habitats; however, 
they seem to be most abundant in shallow runs with moderate current in the 
upper portion of the river from Austin downstream to La Grange.  In the lower 
portion of the river they are usually less abundant than red shiners. 
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Pimephales vigilax – bullhead minnow        
Bullhead minnows are a common inhabitant of large Gulf Slope streams and 
rivers from the Rio Grande basin of Texas north and east to the Mobile basin and 
north in the Mississippi drainage as far as Wisconsin.  Although sometimes 
found in strong currents they are most common in sluggish currents over sand 
and silt substrates.  Bullhead minnows feed in schools along the bottom on 
aquatic insects, snails, and plant material.  Reproduction takes place in late 
spring and summer when eggs are laid on the undersides of rocks, logs, or other 
structures.  Males guard the egg clusters and keep them clean and aerated by 
brushing against them with their fleshy backs.  After hatching young bullhead 
minnows congregate in large schools over silt substrates feeding on bottom ooze 
and diatoms (Robison and Buchanan 1988, Johnston and Page 1992, Mettee et al. 
1996).  In the Colorado River, bullhead minnows are abundant throughout the 
river ranking third in overall abundance behind red and blacktail shiners.  They 
are most commonly collected in shallow water over silt, sand, or gravel in slow 
to moderate currents. 

 
Notropis volucellus – mimic shiner      

The mimic shiner is commonly yet somewhat sporadically found in large Gulf 
slope streams and rivers from the Guadalupe River, Texas north and east to the 
Mobile basin, and north as far as Canada in the Mississippi River drainage.  
Mimic shiners are commonly collected in schools near the surface or midwater 
over sand and gravel substrates.  They feed mainly on small crustaceans, aquatic 
insects, and algae (Black 1945).  Spawning reportedly occurs between April and 
August (Robison and Buchanan 1988, Mettee et al. 1996).  Mimic shiners are an 
abundant species throughout the Lower Colorado River, and are often found in 
shallow runs in association with blacktail shiners and red shiners. 

 
Micropterus treculii (<180 mm) – juvenile Guadalupe bass  

The Guadalupe bass is endemic to the Edwards Plateau region of central Texas, 
including portions of the Brazos River, Colorado River, Guadalupe River, and 
San Antonio River basins (Hubbs et al. 1991).  These fish most commonly inhabit 
swift runs and pools below riffles where they prey on insects, crayfish, and small 
fish.  In the Colorado River, young Guadalupe bass inhabited shallower and 
often somewhat slower areas than adults, which were placed in the deep run 
guild.  Juvenile Guadalupe bass were most common in shallow runs over various 
substrates, and seem to be most abundant in the clearer upper reaches from 
Austin downstream to La Grange. 

 
DEEP POOLS   
 
Ictiobus bubalus – smallmouth buffalo 

The smallmouth buffalo is a large catostomid fish native to large Gulf Coast 
drainages from the Rio Grande, Texas to the Mobile Bay drainage in Alabama.  
They are common in deep slow pools of rivers and reservoirs throughout their 
range, where they feed along the bottom on small aquatic insects, mollusks, 
algae, and detritus.  Spawning occurs in early to middle spring when adhesive 
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eggs are scattered over the substrate or onto submerged vegetation.  Smallmouth 
buffalo are a large long-lived fish with a maximum life span of approximately 15 
years and maximum size approaching 70 pounds (Robison and Buchanan 1988, 
Mettee et al. 1996, Boschung and Mayden 2003).  They are common in deep slow 
pools and runs throughout the Colorado River.   

 
Cyprinus carpio – common carp         

The common carp is an exotic cyprinid fish first introduced into the United States 
in the 1870s.  They are now common in a variety of habitats of small streams, 
large rivers, and reservoirs throughout the United States.  Common carp feed 
along the bottom, especially in muddy areas, where they consume insect larvae, 
crustaceans, detritus, and plant material.  They spawn in large groups in shallow 
water during spring and early summer.  Small adhesive eggs, once fertilized, 
attach to aquatic vegetation or sink to the bottom.  Common carp are extremely 
tolerant of pollution and siltation and are often one of the most abundant fish in 
large reservoirs.  They are a large minnow that can live for several years and 
attain weights exceeding 50 pounds (Robison and Buchanan 1988, Mettee et al. 
1996).  Common carp are common in a variety of habitats throughout the 
Colorado River; however, they are most abundant in deep silty pools along with 
smallmouth buffalo.  

 
SHALLOW POOLS / EDGE / BACKWATER 
                   
Micropterus salmoides – largemouth bass 

Largemouth bass are native to eastern North America including most of Texas, 
and are arguably the most popular gamefish in the United States.  This 
popularity as a sport fish has led to their introduction into many areas outside 
their native range.  Although they are most abundant in reservoirs, lakes, and 
ponds, largemouth bass are also common in low velocity habitats of rivers such 
as pools and backwaters.  They are a predatory species which feed on a variety of 
fish and invertebrates.  Young largemouth bass consume zooplankton and 
aquatic insects, while adults feed mainly on smaller fish and crayfish.  They 
spawn over nests excavated by the male bass in shallow still water during the 
spring, usually from February to May in Texas.  Eggs and fry are protected by 
the male bass for several days after hatching.  Largemouth bass commonly live 
10+ years and can grow to sizes exceeding 20 pounds (Robison and Buchanan 
1988, Mettee et al. 1996).  They can withstand temperatures ranging from 7 to 
37°C (Currie et al. 2004).  In the Colorado River, largemouth bass are common in 
pool habitats over a variety of substrates throughout the river.   

 
Lepomis megalotis – longear sunfish 

The longear sunfish is a small centrarchid found throughout the Mississippi 
River drainage, as well as Gulf Coastal drainages from Florida to Mexico.  They 
are common in pools of small streams and large rivers where they feed on a 
variety of aquatic invertebrates, terrestrial insects, and the occasional small fish.  
They spawn in late spring and summer in shallow slow-moving water where the 
male builds a small saucer shaped nest in the substrate.  Spawning often takes 



Colorado River Flow Relationships to Aquatic Habitat and State Threatened Species:  Blue Sucker 

 

Instream Flow Guidelines Development 8 Appendix B 

place in colonies, with several nests located in close proximity to each other.  
Longear sunfish reach sizes of 5–7 inches over a maximum life span of about six 
years (Robison and Buchanan 1988, Mettee et al. 1996, Boschung and Mayden 
2003).  They are common in slow-moving shallow pools and backwaters 
throughout the Lower Colorado River. 

 
Lepomis macrochirus – bluegill 

Bluegill are common in rivers, lakes, and ponds throughout the eastern United 
States and south into Mexico.  Since they provide an excellent forage species for 
the widely introduced largemouth bass, and are also popular with fishermen, 
bluegill have been extensively introduced outside their native range.  In rivers, 
they are most commonly found in slow moving pools and backwaters where 
they feed on aquatic invertebrates and small fish.  They reproduce during late 
spring and summer in shallow colonial nesting sites similar to other sunfish.  
Males guard the eggs, and fan them to discourage siltation until hatching.  
Growth of bluegill is highly variable depending on local conditions.  However, 
they can live up to six years and grow to sizes of approximately 10 inches 
(Robison and Buchanan 1988, Mettee et al. 1996).  Bluegill are common in 
shallow pools throughout the Colorado River, often in association with other 
Lepomis species.  

 
Lepomis cyanellus – green sunfish 

Green sunfish are native to the central United States from the Great Lakes south 
to the Gulf Coast; however, introductions have greatly expanded their range in 
North America.  They are tolerant of a wide range of environmental conditions 
and are often found in stagnant creeks and ditches where other sunfish species 
cannot survive.  In rivers and streams, they are most common in slow moving 
pools and backwaters where they feed on aquatic and terrestrial insects, small 
fish, and crayfish.  Similar to other sunfish, they spawn in shallow saucer shaped 
nests during late spring and summer.  Growth rates are faster than those of other 
sunfish, and green sunfish can quickly overpopulate small ponds and lakes.  
They can live 5-6 years and reach 8-10 inches in size (Robison and Buchanan 
1988, Mettee et al. 1996, Boschung and Mayden 2003).  Green sunfish are 
common in pools and backwaters throughout the Lower Colorado River, often in 
association with other sunfish species. 

 
Cichlasoma cyanoguttatum – Rio Grande cichlid 

The Rio Grande cichlid is the only member of the family Cichlidae native to the 
United States.  Its native distribution was limited to the Rio Grande and Pecos 
River drainages of Texas and Northeastern Mexico (Hubbs et al. 1991); however, 
its range has been greatly expanded as a result of accidental and intentional 
introductions (Fuentes and Cashner 2002).  The diet of Rio Grande cichlid has not 
been well studied.  In central Texas, spawning has been documented in May 
when a monogamous pair defends a spawning territory usually established over 
rocky substrate.  Both parents aggressively defend the eggs and fry for several 
days after hatching (Itzkowitz and Nyby 1982).  Rio Grande cichlids are 
commonly collected in shallow pools and weedy backwaters throughout the 
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Lower Colorado River.  Temperature is thought to be one factor limiting the 
distribution of this species in the Colorado River (Tilton 1961).      

     
Gambusia affinis – western mosquitofish 

The western mosquitofish is a small surface-dwelling fish which occurs in Gulf 
Coastal drainages from Alabama to Mexico, and in the Mississippi River 
drainage as far north as Illinois.  They inhabit shallow areas of little to no current 
in streams, rivers, ponds, lakes, and swamps where they feed on small aquatic 
and terrestrial insects, fish larvae, and plant material.  Mosquitofish can tolerate 
an extremely wide range of environmental conditions, often occurring in areas of 
low dissolved oxygen, elevated temperatures, and high salinities.  Reproduction 
takes place throughout the summer, when females give birth to live young.  
Males have a modified anal fin that allows transfer of sperm to the female who 
can store it in her reproductive tract for several months.  With a gestation period 
of 21-28 days, three to four broods of young can be produced by each female 
each summer.  Females grow larger than males, and can reach sizes of 
approximately 70 mm (Robison and Buchanan 1988, Mettee et al. 1996).  Western 
mosquitofish are abundant in shallow vegetated stream margins, pools, and 
backwaters throughout the Lower Colorado River. 

 
Poecilia latipinna – sailfin molly 

The sailfin molly is a surface-dwelling poeciliid fish distributed in brackish 
waters from Cape Fear, North Carolina to the Yucatan Peninsula of Mexico.  
Inland freshwater populations also exist in Texas, Louisiana, and Florida.  The 
species gets its name from the large, elongate, and colorful dorsal fins present on 
males.  Sailfin mollies, like mosquitofish, can tolerate a wide range of salinities 
and can occur in ditches and small pools with high temperatures and very little 
dissolved oxygen.  They are often abundant in severely degraded habitats where 
other species cannot survive (Felley and Daniels 1992).  Females give birth to live 
young after a gestation period of 23 to 27 days, usually producing 6 to 36 
individuals.  Sailfin mollies feed on algae, vascular plants, and small 
invertebrates; however, they become more herbivorous as they grow (Boschung 
and Mayden 2003).  Although not particularly abundant in the Colorado River, 
sailfin mollies are common in shallow pools and weedy backwaters throughout 
the river.     

 
Fundulus notatus – blackstripe topminnow   

The blackstripe topminnow is a small surface-dwelling fish which occurs in Gulf 
Coast drainages from the San Antonio Bay drainage of Texas, north and east to 
the Tombigbee River drainage Alabama, and as far north in the Mississippi River 
drainage as southern Wisconsin.  They prefer pools and margins of slow low-
gradient streams and rivers.  The majority of their diet is comprised of terrestrial 
insects taken from the surface, however, aquatic insects and crustaceans are also 
consumed.  Spawning occurs in late spring and early summer when the female 
deposits 20-30 unguarded eggs on vegetation or detritus (Robison and Buchanan 
1988, Mettee et al. 1996).  Blackstripe topminnows occur in low abundance in 
shallow pools and backwaters throughout the Colorado River.   
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RAPIDS / ADULT BLUE SUCKER 
 
Cycleptus elongatus - blue sucker 

The blue sucker is a large long-lived catostomid native to large rivers of the 
Mississippi Basin and occurring sporadically in some Western Gulf Slope 
drainages of Texas as far south as the Rio Grande.  A similar and closely-related 
species, the southeastern blue sucker Cycleptus meridionalis, was recently 
recognized from Eastern Gulf Slope drainages of Alabama, Mississippi, and 
Louisiana (Burr and Mayden 1999).  Commercial harvest records from the 
Mississippi River indicate that the blue sucker was once abundant, however, 
they are now considered rare throughout most of their range and have been 
listed as threatened or endangered by several agencies including the Texas Parks 
and Wildlife Department.  Blue suckers occupy deep high-velocity habitats over 
firm substrates (Rupprecht and Jahn 1980, Vokoun et al. 2003).  They feed on 
aquatic insects, mainly Trichopteran and Dipteran larvae and pupae, and can 
grow to over 800 mm total length (Peterson et al. 1999, Moss et al. 1983, Cowley 
and Sublette 1987).  Age and growth studies of blue suckers have yielded 
varying results.  Previous studies using scale-aging have suggested that blue 
suckers live anywhere from 9-22 years (Moss et al. 1983, Rupprecht and Jahn 
1980, Vokoun et al. 2003, Morey and Berry 2003).  However, scale-aging is 
thought to underestimate the ages of large fish, and examination of annuli on 
opercular bones has suggested that southeastern blue suckers reach ages of 30+ 
years (Peterson et al. 1999, Burr and Mayden 1999).  Reproduction occurs in early 
to late spring at temperatures of 12 – 20C when blue suckers migrate to 
spawning riffles where their adhesive eggs are deposited on the substrate (Moss 
et al. 1983, Semmens 1985, Peterson et al. 2000, Mettee et al. 2003, Vokoun et al. 
2003).  Eggs hatch in about 6 days (Semmens 1985).  Although larval blue suckers 
have occasionally been collected in backwater and off-channel habitats (Fisher 
and Willis 2000, Adams et al. 2006), information on the ecology of young blue 
suckers is limited because juveniles are rarely collected (Morey and Berry 2003).  
In the Colorado River, adult blue suckers are fairly common in deep fast rapids 
over gravel, cobble, boulder, and bedrock substrates throughout the upper two-
thirds of the river.  Blue suckers were the only species collected in abundance in 
these deep high-velocity areas, and therefore, were the only species included in 
the rapids guild.  Despite considerable effort, there have been no confirmed 
collections of juvenile blue suckers from the Lower Colorado River. 

 
SPAWNING BLUE SUCKER     
 
Cycleptus elongatus – blue sucker 

Blue suckers reportedly spawn in deep riffles over cobble and bedrock from 
early February to May when water temperatures are between 10 and 23˚C (Moss 
et al. 1983, Boschung and Mayden 2003, Vokoun et al. 2003).  Although spawning 
data from this study confirms spawning habitat described in other studies, blue 
suckers in the lower Colorado River spawn earlier than those from northern 
rivers.  Several spawning locations have been documented on the lower 
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Colorado River - one site in early March 2005 below Longhorn Dam, three sites 
in February 2006 (near Altair, LaGrange, and Utley), and five sites in February 
2007 (Altair, La Grange, Utley, Smithville, and Onion Creek).  Habitat data from 
these confirmed spawning areas were used in constructing the spawning blue 
sucker habitat guild.  
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APPENDIX C – Habitat Suitability Criteria 
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Figure C1.  Frequency distribution and Habitat Suitability Criteria for depth in the Riffle 
Habitat Guild. 
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Figure C2.  Frequency distribution and Habitat Suitability Criteria for velocity in the 
Riffle Habitat Guild. 
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Figure C3.  Normalized frequency distribution and Habitat Suitability Criteria for 
substrate in the Riffle Habitat Guild. 
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SHALLOW RUN
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Figure C4.  Frequency distribution and Habitat Suitability Criteria for depth in the 
Shallow Run Habitat Guild. 
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Figure C5.  Frequency distribution and Habitat Suitability Criteria for velocity in the 
Shallow Run Habitat Guild. 
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Figure C6.  Normalized frequency distribution and Habitat Suitability Criteria for 
substrate in the Shallow Run Habitat Guild. 



Colorado River Flow Relationships to Aquatic Habitat and State Threatened Species:  Blue Sucker 

 

Instream Flow Guidelines Development 3 Appendix C 

DEEP RUN
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Figure C7.  Frequency distribution and Habitat Suitability Criteria for depth in the Deep 
Run Habitat Guild. 
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Figure C8.  Frequency distribution and Habitat Suitability Criteria for velocity in the 
Deep Run Habitat Guild. 
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Figure C9.  Normalized frequency distribution and Habitat Suitability Criteria for 
substrate in the Deep Run Habitat Guild. 
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SHALLOW POOL / EDGE / BACKWATER
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Figure C10.  Frequency distribution and Habitat Suitability Criteria for depth in the 
Shallow Pool / Edge / Backwater Habitat Guild. 
 

SHALLOW POOL / EDGE / BACKWATER

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6

Velocity (m/s)

Su
ita

bi
lit

y 
In

de
x

0
100
200
300
400
500
600
700
800

Fr
eq

ue
nc

y

 
Figure C11.  Frequency distribution and Habitat Suitability Criteria for velocity in the 
Shallow Pool / Edge / Backwater Habitat Guild. 
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Figure C12.  Normalized frequency distribution and Habitat Suitability Criteria for 
substrate in the Shallow Pool / Edge / Backwater Habitat Guild. 
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DEEP POOL
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Figure C13.  Frequency distribution and Habitat Suitability Criteria for depth in the 
Deep Pool Habitat Guild. 
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Figure C14.  Frequency distribution and Habitat Suitability Criteria for velocity in the 
Deep Pool Habitat Guild. 
 

DEEP POOL

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

Silt Sand Gravel Cobble Boulder Bedrock

Substrate

Su
ita

bi
lit

y 
In

de
x

 
Figure C15.  Normalized frequency distribution and Habitat Suitability Criteria for 
substrate in the Deep Pool Habitat Guild. 



Colorado River Flow Relationships to Aquatic Habitat and State Threatened Species:  Blue Sucker 

 

Instream Flow Guidelines Development 6 Appendix C 

ADULT BLUE SUCKER / RAPIDS
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Figure C16.  Frequency distribution and Habitat Suitability Criteria for depth in the 
Adult Blue Sucker / Rapids Habitat Guild. 
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Figure C17.  Frequency distribution and Habitat Suitability Criteria for velocity in the 
Adult Blue Sucker / Rapids Habitat Guild. 
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Figure C18.  Normalized frequency distribution and Habitat Suitability Criteria for 
substrate in the Adult Blue Sucker / Rapids Habitat Guild. 
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SPAWNING BLUE SUCKER
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Figure C19.  Frequency distribution and Habitat Suitability Criteria for depth in the 
Spawning Blue Sucker Habitat Guild. 
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Figure C20.  Frequency distribution and Habitat Suitability Criteria for velocity in the 
Spawning Blue Sucker Habitat Guild. 
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Figure C21.  Normalized frequency distribution and Habitat Suitability Criteria for 
substrate in the Spawning Blue Sucker Habitat Guild. 
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APPENDIX D – WUA versus Discharge Relationships 

Site 1 - Longhorn Dam
Weighted Usable Area versus Simulated Discharge
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Figure D1. Weighted usable area vs. simulated discharge at Longhorn Dam (Site 1). 
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Figure D2. Percent of maximum habitat vs. simulated discharge at Longhorn Dam 
(Site 1). 
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Site 2 - Utley
Weighted Usable Area versus Simulated Discharge
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Figure D3. Weighted usable area versus simulated discharge at Utley (Site 2). 
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Figure D4. Percent of maximum habitat vs. simulated discharge at Utley (Site 2). 
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Site 3 - Bastrop
Weighted Usable Area versus Simulated Discharge
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 Figure D5. Weighted usable area versus simulated discharge at Bastrop (Site 3). 
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Figure D6. Percent of maximum habitat vs. simulated discharge at Bastrop (Site 3). 
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Site 4 - Smithville Upstream
Weighted Usable Area versus Simulated Discharge
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Figure D7. Weighted usable area versus simulated discharge at Smithville Upstream 
(Site 4). 
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Figure D8. Percent of maximum habitat vs. simulated discharge at Smithville 
Upstream (Site 4). 
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Site 5 - Smithville Downstream
Weighted Usable Area versus Simulated Discharge
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Figure D9. Weighted usable area versus simulated discharge at Smithville Down 
(Site 5). 
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Figure D10. Percent of maximum habitat vs. simulated discharge at Smithville Down 
(Site 5).  
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Site 6 - La Grange
Weighted Usable Area versus Simulated Discharge
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Figure D11. Weighted usable area versus simulated discharge at LaGrange (Site 6). 
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Figure D12. Percent of maximum habitat vs. simulated discharge at LaGrange (Site 6). 
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Site 7 - Columbus
Weighted Usable Area versus Simulated Discharge
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Figure D13. Weighted usable area versus simulated discharge at Columbus (Site 7). 
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Figure D14. Percent of maximum habitat vs. simulated discharge at Columbus       
(Site 7). 
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Site 8 - Altair
Weighted Usable Area versus Simulated Discharge
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Figure D15. Weighted usable area versus simulated discharge at Altair (Site 8). 
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Figure D16. Percent of maximum habitat vs. simulated discharge at Altair (Site 8). 
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Site 9 - Wharton
Weighted Usable Area versus Simulated Discharge
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Figure D17. Weighted usable area versus simulated discharge at Wharton (Site 9). 
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Figure D18. Percent of maximum habitat vs. simulated discharge at Wharton (Site 9). 
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Site 10 - Lane City
Weighted Usable Area versus Simulated Discharge
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Figure D19. Weighted usable area versus simulated discharge at Lane City (Site 10).   
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Figure D20. Percent of maximum habitat vs. simulated discharge at Lane City (Site 10). 


