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Abstract: The blue catfish Ictalurus furcatus fishery at Lake Texoma has been 

increasing in popularity.  Guides that typically seek striped bass Morone saxatilis switch 

to blue catfish, particularly during the winter months when the largest individuals are 

most vulnerable.  The Oklahoma Department of Wildlife Conservation has been 

collecting low frequency electrofishing samples since the early 1990's.  Population 

abundance appears stable but concerns have been raised over the long term viability of 

the fishery in the face of  increased angling pressure on the largest individuals.  

Baseline age and growth data, using otoliths, were collected from both the Red River 

arm and Washita River arm in 2003 (333 individual fish aged).  Mortality estimates were 



made using the FAST model.  Growth rates, particularly of fish > age 6, were highly 

variable.  The oldest fish collected was age 16 and weighed 20.43 kg.  Growth rates of 

the smaller individuals (ages 1, 3, 4, 5) were higher in the Red River arm than in the 

Washita River arm.  No differences were found in growth rates of older fish, likely due to 

the high variation in mean length at age.  It takes more than 12 years for blue catfish 

from Lake Texoma to reach 762 mm.  Fish of this length weigh approximately 5.4 kg.  

Total annual mortality estimates (A) from the Red River arm and Washita River arm 

were 13.5% and 17.0%, respectively (A = 18.8% for both arms combined).  Even 

though these mortality estimates are low relative to that of other freshwater sport fishes, 

given the length of time it takes to reach a size being targeted by guides and their 

clients, options to limit harvest of large blue catfish may need to be considered in the 

future. 
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Introduction    

Lake Texoma has a nationally-renowned striped bass Morone saxatilis fishery.  

The striped bass fishery brings in US$25 million annually to the local economy and 

supports around 200 full and part-time guides.  Lake Texoma is also gaining a 

reputation as a world-class blue catfish Ictalurus furcatus fishery.  The current rod and 

reel world record blue catfish (55.2 kg) was caught in January 2004.  In recent years, 

guides and their clients have increasingly targeted large blue catfish, particularly in 



winter when the largest individuals are most vulnerable.  The Oklahoma Department of 

Wildlife Conservation has been collecting abundance trend data since the early 1990's 

but information on age and growth and mortality is lacking.  This information is vital to 

making informed management decisions. 

Jenkins (1956) published length at age information on blue catfish up to age 11 from 

Lake Texoma.  This study is the only known published age and growth data on blue catfish from 

Oklahoma.  Growth rates reported by Jenkins (1956) were generally higher than those reported 

from other studies (Graham 1999).   However, Jenkins’ study and those reported by Graham 

(1999) used pectoral spines to determine ages.  Recent information on aging channel catfish 

Ictalurus punctatus and flathead catfish Pylodictis olivaris indicates that otoliths are a more 

accurate and precise means of determining age (Nash and Irwin 1999, Buckmeier et al. 2002).  

Use of pectoral spines for age determination usually resulted in underestimating true age due to 

the loss of annuli as the central lumen expands (Muncy 1959, Mayhew 1969) and spine annuli 

near the edge tend to merge and may be indistinguishable (Lai et al. 1996, Kocovsky and Carline 

2000).  Winkelman (2003) found that the flathead catfish population at Lake Carl Blackwell, 

Oklahoma, aged using otoliths, was comprised of much older individuals than was reported by 

Summerfelt et al. (1972) using pectoral spines. 

No mortality information on blue catfish is available from Oklahoma.  Kelley (1969) 

reported total annual mortality of blue catfish from the Tombigbee River, Alabama to be 39%.  

Total annual mortality estimates of blue catfish from Lake of the Ozarks, Missouri ranged from 

12 to 32% (Graham and DeiSanti 1999).  Blue catfish in this population entered the harvest at 

age 6 and contributed to the fishery through age 18.  Hale (1987) estimated the mortality of blue 

catfish from Kentucky Lake, Kentucky to range from 36 to 63%.  Blue catfish entered the 



Kentucky Lake fishery at ages 4 and 5 and were present through age 13.  However, if ages were 

in fact underestimated as reported above, these mortality estimates could be artificially high.  

Mortality estimates of the flathead catfish population at Lake Carl Blackwell, Oklahoma were 

lower using otoliths to determine age structure (16-17%; Winkelman 2003) as compared to 

estimates using pectoral spines (31-49%; Summerfelt et al., 1972). 

The objective of this study was to establish baseline age and growth and 

mortality data for future management strategies of the blue catfish fishery on Lake 

Texoma. 

Methods 

Study Site  

Lake Texoma, is a 35,600-ha flood control and hydropower reservoir on the 

Oklahoma-Texas border.  The lake, impounded in 1944 on the Red and Washita rivers, 

drains approximately 103,000 km2 of agricultural land in southwest Oklahoma and north 

Texas.  The Red and Washita arms of the lake are relatively shallow (18 m maximum 

depth) with the main basin reaching depths of 22-26 m (Matthews et al. 1985).  The Red 

River is highly saline; conductivities grater than 4,000 µS/cm are common less than 50 

km upstream from the reservoir, whereas conductivities on the Washita River are 

typically 400-1000 µS/cm (Matthews et al. 1985).  Lake Texoma is moderately turbid 

with Secchi disk visibility approximately 1.0-1.5 m in the Red River arm and 1.5-1.8 m in 

the main basin (Matthews 1984).  Fluctuating water levels deter the growth of aquatic 

macrophytes. 

Sampling Methods 

Low-frequency (15 pulses/sec), low amperage (4 amps), pulsed-DC 



electrofishing samples, targeting blue catfish, were collected in August 2003.  Samples 

were collected in uplake portions of the reservoir on flats in depths of 3-5 m.  The 

electrofishing boat was manned with a driver and two dippers.  In addition, two chase 

boats, each equipped with a driver and two dippers, assisted in collecting fish.  Due to 

the distance that fish surface from the electrofishing boat, chase boats were essential to 

maximize collections.  The electrofishing boat remained stationary until fish began to 

surface, then moved slowly in the direction of surfacing fish.  A unit of effort was defined 

as 15 minutes of electrofishing.  Four units of effort were collected in each the Red 

River arm and the Washita River arm.  Only blue catfish were collected.  All fish were 

measured (total length in mm) and weighed (g).  Catch per unit effort (CPUE) data were 

partitioned by total catch and catch of blue catfish >762 mm (size used in this study to 

denote a “trophy” individual).  Historical electrofishing samples targeting blue catfish, 

using methods described above have been collected on Lake Texoma, but no age 

information was gathered during these samples (Table 1).  Samples from each arm of 

the lake were kept separate for comparison. 

Aging Techniques 

Sagittal otoliths were removed from all fish collected using methods described by 

Buckmeier et al. (2002) for channel catfish.  Otoliths were placed in flat embedding 

molds (Electron Microscopy Sciences) and filled with Loctite 349®.  The embedding 

medium was cured under ultraviolet light (350 nm wavelength) for six hours.  A 

transverse cut, through the nucleus, was made with an Isomet low-speed saw (Buehler 

LTD).  The sectioned surface was viewed using a dissecting scope under 5-15X 

magnification.  Polishing the surface, using 12.0µ polishing sheets, was occasionally 



necessary to facilitate annulus identification.  A single strand fiber-optic cable was used 

as a light source.  Annuli were counted by a single reader, experienced in using otoliths 

to age fish.  The age of the fish was determined by total annuli count.  Given that fish 

were collected in August, growth beyond the last annulus was evident. 

Data Analysis 

Mean length at age and total annual mortality (A) for blue catfish from the Red 

River arm and the Washita River arm were determined using the FAST model (Slipke 

and Maceina 2000).  Comparisons of mean length at age (ages 1-12) between arms 

were made using a one-way ANOVA (P < 0.05).  Only ages with multiple fish/age were 

tested for statistical significance. 

Results 

Historical electrofishing catch rates of blue catfish from the Red River arm of 

Lake Texoma have been relatively consistent over time (approximately 200/h; Table 1). 

 CPUE>762 from the Red River arm ranged from 1.5 - 4.3% of the total catch, with no 

increasing or decreasing trend in abundance over time (Table 1).   Catch rates of blue 

catfish from the Washita River arm have been less consistent than from the Red River 

arm but fewer samples have been collected (Table 1).  It appears that the relative 

abundance of large blue catfish (>762 mm) was lower in the Washita River arm than in 

the Red River arm (CPUE>762 ranged from 0 - 1.6% of CPUEtotal in the Washita River 

arm; Table 1).   No evidence of increasing or decreasing trends in abundance of 

CPUEtotal and CPUE>762 was observed when data from both arms were combined 

(Table 1). 

There is a large amount of individual differences in growth rates of blue catfish 



from Lake Texoma, as evidenced by the wide range in mean length at age for all age 

classes (Table 2).  On the average, blue catfish from Lake Texoma reach 300 mm at 

age 3, 400 mm at age 5, and 500 mm at age 8 or 9.  Blue catfish do not reach “trophy 

size” (762 mm) on Lake Texoma until age 12 or older.  Unrealistic growth increments 

and small sample sizes from blue catfish > age 12 make the length at age data suspect. 

 The length:weight relationship of this population is: 

log10 W = -6.067 + 3.400 . log10 L 

Consequently, a “trophy size” individual weighs approximately 5.4 kg. 

Growth rates from the Red River arm exceeded those from the Washita River 

arm for ages 1, 3, 4 and 5 (one-way ANOVA; P < 0.05; Table 2).  No differences in 

mean length at age for other ages was observed. 

Total annual mortality (A) of the Red River arm and Washita River arm samples 

were 0.135 (Figure 1A) and 0.170 (Figure 1B), respectively.  A = 0.188 when data from 

both arms were combined (Figure 1C). 

Discussion 

Low pulse-frequency electrofishing has been used to successfully sample 

flathead catfish populations (Gilliland 1988, Robinson 1994, Cunningham 1995, 

Cunningham 2000).  However, the use of electrofishing to sample blue catfish is not 

well documented.  Corcoran (1979) reported that low-frequency pulsed DC current was 

effective in immobilizing blue catfish.  Justus (1996) used electrofishing to collect blue 

catfish for contaminant monitoring in Mississippi rivers.  Given the paucity of published 

information on sampling blue catfish with electrofishing, comparisons of CPUE data for 

the Lake Texoma blue catfish population with that of others are not possible.   However, 



published CPUE data from electrofishing for flathead catfish are available for 

comparison.  By expanding CPUE data from Gilliland (1988) to number/h, catch rates of 

flathead catfish from several Oklahoma reservoirs were generally <30/h.  Catch rates 

reported by Cunningham (1995) for Oklahoma reservoirs were generally less than those 

reported by Gilliland (1988) although Cunningham (1995) did not report all sizes of 

flathead catfish captured.  This information seems to suggest that the abundance of the 

Lake Texoma blue catfish population is relatively high (CPUE ~200/h; Table 1).   

Mean lengths at age of blue catfish from Lake Texoma reported in this study are 

less than those reported by Jenkins (1956).  However, Jenkins (1956) reported that blue 

catfish growth rates at Lake Texoma were declining at that time as a result of 

interspecific competition resulting from the fish community coming to equilibrium as the 

reservoir aged.  Graham (1999) provided an overview of blue catfish growth rates from 

the literature.  Growth rates reported in this study were moderate relative to those 

reported in Graham’s review.  However, none of the studies reported by Graham (1999) 

used otoliths to age blue catfish.  Given that aging catfish with spines tends to 

underestimate the age of older individuals (Muncy 1969, Mayhew 1969) direct 

comparisons of mean length at age information between spine-aged and otolith-aged 

populations may not be valid.  

Sex of individual fish was not determined so sex-related differences in growth 

rates could not be used to explain the wide range in lengths of individuals of the same 

age reported in Table 2.  If growth rates of both sexes are divergent, catch curves by 

sex may need to be determined to get a more accurate measure of annual mortality 

rates.  This question should be addressed in future research. 



Total annual mortality estimated in this study (18.8%) is less than that previously 

reported for blue catfish populations.  Published accounts of blue catfish mortality 

estimates were 39% from the Tombigbee River, Alabama (Kelley 1969), 12 to 32% from 

Lake of the Ozarks, Missouri (Graham and DeiSanti 1999) and 36 to 63% from 

Kentucky Lake, Kentucky (Hale 1987).  Mortality estimates of blue catfish populations 

reported previously in the literature were estimated using spine-aged fish.  

Underestimating ages of older individuals in a population can lead to artificially high 

estimates of mortality.  In fact, Winkelman (2003) reported lower mortality estimates for 

the Lake Carl Blackwell, Oklahoma flathead catfish population (16 to 17%) aged using 

otoliths than was reported by Summerfelt et al. (1972) for the same population aged 

using spines (31 to 49%).  Of course, the length of time between studies (approximately 

30 years) could also contribute to the difference in these estimates. 

Management Implications 

The blue catfish electrofishing CPUE data in Table 1 does not indicate that the 

abundance of large blue catfish is declining in Lake Texoma.  However, given the 

increasing angler pressure on the fishery, continued monitoring of the trends in 

abundance (CPUE) is warranted.   

Based on current estimates, it takes blue catfish in Lake Texoma 12 years to 

reach “trophy size” (762 mm and 5.4 kg).  Even given the relatively low annual mortality 

rate estimated in this study (18.8%), only 8% of age-1 recruits reach age 12.  The size 

designated as “trophy” in this study may be conservative.  A survey of biologists and 

catfish anglers in the Mississippi River basin indicated that 72% of respondents 

consider 838 mm to be a “trophy” blue catfish (Arterburn et al.2001).  Seventy-two 



percent of Santee Cooper, South Carolina blue catfish anglers would prefer catching 

one 9 kg fish over four 2.3 kg fish and only 1% of those anglers considered 4.5 kg to be 

“trophy size” (S. Lamprecht, South Carolina Department of Natural Resources, pers. 

commun.).   

Managing long-lived, slow-growing species as “trophy fisheries” is challenging.  

The only viable means of reducing total annual mortality is reducing exploitation.  We do 

not know what the exploitation rate on blue catfish is on Lake Texoma.  However, given 

recent trends in targeting large blue catfish by guides and their clients, we would expect 

fishing pressure to increase.  Currently, the daily creel on blue catfish is 15 with no size 

restrictions.  More restrictive harvest regulations may need to be considered in the 

future to preserve this “world-class” fishery.  In the mean time, continued monitoring of 

abundance and growth rates is warranted.  A creel survey to determine fishing 

pressure, size distribution of the harvest, and the proportion of anglers practicing catch 

and release and a human dimensions survey to determine angler preferences would be 

invaluable to making informed management decisions. 



Acknowledgments 

We wish to thank the Southcentral and Southeast Regional management staff and the 

staff of the Oklahoma Fishery Research Laboratory for assistance with field collections and 

otolith removal.  We particularly wish to acknowledge Troy Hatfield for his expertise in otolith 

aging.  This project was funded through Sport Fish Restoration Project F-44-D, Grant 5. 

Literature Cited 

Arterburn, J., D. Kirby, and C. Berry. 2001. Biologist opinions and angler attitudes concerning 

catfish and their management in the Mississippi River basin. Final Report to the 

Mississippi Interstate Cooperative Resource Association, Des Moines, Iowa. 204 pp. 

Buckmeier, D.L., E.R. Irwin, R.K. Betsill, and J.A. Prentice.  2002.  Validity of otoliths and 

 pectoral spines for estimating ages of channel catfish.  North American Journal of 

Fisheries Management 22:934-942. 

Corcoran, M.F. 1979. Electrofishing for catfish: use of low-frequency pulsed direct current. The 

Progressive Fish Culturist 41:200-201. 

Cunningham, K.K. 1995. Comparison of stationary and mobile electrofishing for sampling 

flathead catfish. North American Journal of Fisheries Management 15:515-517. 

Cunningham, K.K. 2000. Influence of environmental variables on flathead catfish electrofishing 

catch. Proceedings of the Annual Conference of the Southeastern Association of Fish and 

Wildlife Agencies 52:125-135. 

Gilliland, E. 1988. Telephone, micro-electronic, and generator-powered electrofishing gear for 

collecting flathead catfish. Proceedings of the Annual Conference of the Southeastern 

Association of Fish and Wildlife Agencies 41:221-229. 

Graham, K. 1999. A review of the biology and management of blue catfish. Pages 37-49 in E.R. 



Irwin, W.A. Hubert, C.F. Rabeni, H.L. Schramm, Jr., and T. Coon, editors. Catfish 2000: 

proceedings of the international ictalurid symposium. American Fisheries Society, 

Symposium 24, Bethesda, Maryland. 

Graham, K., and K. DeiSanti. 1999. The population and fishery of blue catfish and channel 

 catfish in the Harry S. Truman Dam tailwater, Missouri.  Pages 361-376 in E.R. 

Irwin, W.A. Hubert, C.F. Rabeni, H.L. Schramm, Jr., and T. Coon, editors. Catfish 2000: 

proceedings of the international ictalurid symposium. American Fisheries Society, 

Symposium 24, Bethesda, Maryland. 

Hale, R.S. 1987. Commercial catch analysis, spawning season, and length at maturity of blue 

 catfish in Kentucky Lake, Kentucky-Tennessee.  Master’s thesis.  Murray State 

University, Murray, Kentucky. 

Jenkins, R.M. 1956. Growth of blue catfish Ictalurus furcatus in Lake Texoma. The 

Southwestern Naturalist 1: 166-173. 

Justus, B. 1996. Observations on electrofishing techniques for three catfish species in 

Mississippi. Proceedings of the Annual Conference of the Southeastern Association of 

Fish and Wildlife Agencies 48:524-532. 

Kelley, Jr., J.R. 1969. Growth of blue catfish Ictalurus furcatus (LeSueur) in the Tombigbee 

 River of Alabama.  Proceedings of the Annual Conference Southeastern 

Association of Game and Fish Commissioners 22:248-255. 

Kocovsky, P.M., and R.F. Carline. 2000. A comparison of methods for estimating ages of 

 unexploited walleyes. North American Journal of Fisheries Management 20:1044-

1048. 

Lai, H.L., V.F. Gallucci, D.R. Gunderson, and R.R. Donnelly. 1996. Age determination in 



 fisheries: methods and applications to stock assessment.  Pages 82-178 in V.F. 

Gallucci, S.B. Saila, D.J. Gustafson, and B.J. Rothschild, editors. Stock assessment 

quantification methods and applications for small-scale fisheries. CRC Press, New York. 

Matthews, W.J. 1984. Influence of turbid inflows on vertical distribution of larval shad and 

freshwater drum.  Transactions of the American Fisheries Society 113:192-198. 

Matthews, W.J., L.G. Hill, and S.M. Schellhaass. 1985. Depth distribution of striped bass and 

other fish in Lake Texoma (Oklahoma-Texas) during summer stratification. Transactions 

of the American Fisheries Society 114:84-91. 

Mayhew, J.K. 1969. Age and growth of flathead catfish in the Des Moines River, Iowa. 

Transactions of the American Fisheries Society 98:118-120. 

Muncy, R.J. 1959. Age and growth of channel catfish from the Des Moines River, Boone 

County, Iowa, 1955 and 1956. Iowa State Journal of Science 34:127-137. 

Nash, M.K., and E.R. Irwin. 1999. Use of otoliths versus pectoral spines for aging adult flathead 

 catfish.  Pages 309-316 in E.R. Irwin, W.A. Hubert, C.F. Rabeni, H.L. Schramm, 

Jr., and T. Coon, editors. Catfish 2000: proceedings of the international ictalurid 

symposium. American Fisheries Society, Symposium 24, Bethesda, Maryland. 

Robinson, J.W. 1994. Sampling procedures to capture flathead catfish and channel catfish. 

Missouri Department of Conservation, Fish and Wildlife Research Center, Sport Fish 

Restoration Project F-1-R-43, Final Report, Columbia. 

Summerfelt, R.C., L. Hart, and P.R. Turner. 1972. Flathead catfish movements. Oklahoma 

Department of Wildlife Conservation. Completion Report. 4-60-R, 76 pp. 

Slipke, J.W., and M.J. Maceina. 2000. Fishery analyses and simulation tools (FAST). Auburn 

University, Auburn, Alabama. 



 

Winkelman, D.L. 2003. Evaluation of flathead catfish population and fishery on Lake Carl 

 Blackwell, OK, with emphasis on the effects of noodling. Federal Aid Project F-

41-R-23. Oklahoma Department of Wildlife Conservation, Oklahoma City, Oklahoma. 



Table 1.  Total number (N) and catch per unit effort (CPUE; number/h) of blue catfish collected in summer 

electrofishing from Texoma Reservoir, Oklahoma, 1993-2003. 
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Table 2.  Mean length (mm) at age, along with sample size (N) and range of lengths, for blue catfish from Lake 

Texoma, Oklahoma, 2003.  Lengths within the same row with different superscripts are significantly different (one-way 

ANOVA; P < 0.05). 
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Figure 1.  Catch curves of blue catfish from the Red River arm (A), the Washita 

River arm (B), and from arms combined (C) of Lake Texoma, Oklahoma, 2003.  A=total 

annual mortality estimate. 

 


