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       Salmo trutta Effects of competition on the diet, physiology, and behavior of Brook Trout Salvelinus fontinalis Grayson L. Kosak, Eric B. Snyder, Frederick Glassen INTRODUCTION OBJECTIVES Within Enclosures: • Brown Trout (Salmo trutta) are a species of salmonid indigenous to Eurasia • Investigate differences in diet composition and feeding electivity of Brook Trout in iso- and were first introduced into Michigan waters by fish hatcheries in 1883 • Brown Trout displaced Brook lation and in sympatry with Brown Trout. Trout from observed feeding and (MacCrimmon and Marshall 1968). They have since dispersed and naturalized Observe metabolic respiration rates, blood-cortisol levels, growth rates, and fitness • resting positions 33.3% of time. throughout Michigan, encroaching on the natural range of Brook Trout metrics of Brook Trout in isolation vs in competition with Brown Trout. • Brook Trout in Isolation lost an (Salvelinus fontinalis). Brown Trout directly compete with and dominate Brook Investigate behavioral interactions of Brook Trout in competition with both Brook Trout average of 0.31 ± 0.475g/day, Trout for food resources, stream position, and habitat (Fausch and White • and Brown Trout in controlled enclosures. Brook Trout in competition with 1981, Dewald and Wilzbach 1992). In the presence of Brown Trout, Brook Brook Trout lost 0.26 ± 0.20g/ Trout typically display reduced feeding efficiency and growth rates, altered di- • Analyze population dynamics of Brook Trout in allopatric isolation and in sympatry with day, and Brook Trout in Competi- et and prey selectivity, increased use of less favorable stream positions, and a Brown Trout. tion with Brown Trout lost 1.26 ± decrease in the frequency of territorial interactions (Fausch and White 1981, 0.20g/day. (Mean ± Standard Error) Dewald and Wilzbach 1992, Ohlund et al. 2008, Horka et al. 2017). STUDY SITES • Competition with Brown Trout has been identified as a major contributing fac- This study was conducted within two tributaries of the Rogue tor in the displacement and decline of Brook Trout populations in stream River Watershed, Kent County, Michigan. reaches throughout Michigan and the Eastern US (Waters 1983). However, re- cent studies show that Brook Trout remain dominant in small, cold, headwater •Frost Creek— 1st order stream containing an allopatric popula- DISCUSSION streams, due to their ability to outcompete Brown Trout in lower thermal tem- tion of Brook Trout. (µ temp = 15.1°C, tempmax= 21.1°C, µ pH = • Mean food resource utilization was similar for Brook Trout in allopatry and in peratures and pH (Öhlund et al. 2008). Resulting watersheds generally display 8.6) sympatry, which is contrary to past studies (Horka et al. 2017). Terrestrial food allopatric populations of Brook Trout in headwater reaches and sympatric Cedar Creek— 2nd order stream containing Brook Trout and • resource use by Brook Trout was much lower than that of previously document- populations of Brook Trout and Brown Trout in lower and middle stream Brown Trout living in sympatry. (µ temp = 17.8°C, tempmax= 22.4° ed data (Sweka and Hartman 2008, Wilson et al 2014). reaches. C, µ pH = 8.5) • Trichoptera larvae and adults were the most favored prey item for Brook and Brown Trout in both populations, possibly due to the abundance of adults in METHODS/MATERIALS the environment during the time of sampling. Brook Trout in sympatry favored Fish— Fish were collected via electrofishing backpack unit at 125 volts and 35% RESULTS prey items seldom eaten by Brown Trout, such as gastropods, ephemeropteran, duty cycle. Each sampling effort was standardized as electroshocking 100m section and dipterans. Brook Trout in allopatry were more opportunistic feeders and of stream or until 30 trout were collected. Fish were anesthetized using AQUI-S less selective of specific prey. Brown Trout more frequently selected for prey of 20E, the length and weight of each fish was measured, and a passive integrated larger size, and were the only species observed feeding on small fish. transponder (PIT) identification tag inserted via hypodermic needle. Stomach con- • Brook Trout displayed reduced densities in Cedar Creek, and were greatly out- tents were collected from Brook Trout and Brown Trout via the method of gastric numbered by Brown Trout (Brook:Brown ratio of 18.5%:81.5%). In comparison, lavage. Frost Creek exhibited a Brook:Brown ratio of 96.3%:3.7%. Capture numbers of Enclosures— a total of (6) 3x1.2x1.2 meter nets were placed into Cedar Creek and Brook Trout in Cedar Creek decreased as summer progressed and average wa- filled with streambed substrate to establish a macroinvertebrate community and ter temperatures increased (Cedar tempmax = 22.4°C), possibly indicating disper- replicate stream habitat. 3 nets contained a 1:1 ratio of Brook:Brook and 3 nets sal to coldwater refugia upstream or downstream of study site (Wegner 2017). contained a 1:1 Ratio of Brook:Brown. 6 Brook Trout (12-15cm in length) were in- • Brook Trout in sympatric population exhibited higher fitness for individuals with troduced and acclimated for 5 days, then 3 Brown Trout and 3 Brook Trout were length < 220mm, but decreasingly lower fitness thereafter. This may be attribut- added. Variables measured included weight, length, and metabolic respiration. ed to increased competition with Brown Trout in this size range. However, this Respiration measurements were taken using a sealed recirculating metabolism curve could also be due to numerical difference in the sample sizes of Brook chamber, after acclimation and after 24 hours in presence of competition. Feeding Trout individuals between the two streams. Further study is needed. and resting positions were observed throughout. • Brook Trout in enclosures displayed higher respiration rates in conspecific com- Figure 3. Fitness condition of Brook Trout populations expressed as Log10Length (mm) Macroinvertebrates — Benthic community was sampled using 3 Hess samples and and Log10Weight (g) relationships for Brook Trout in allopatric isolation (Frost Creek), in petition with other Brook Trout than in interspecific competition with Brown sympatric competition (Cedar Creek), and calculated from Michigan DNR regression 1 combined kick sample. During the summer, samples were collected monthly. standards for stream dwelling Brook Trout (Log10Weight = -4.974 + 2.986 × Trout. Brook Trout in enclosures with Brown trout experienced greater average Log10Length) (Schneider et al. 2000). Collected organisms were preserved in the field using 70% ethanol. Lab analysis weight loss and displayed greater physical stress (fin degradation, loss of colora- was performed using a dissection microscope to count and identify individual taxa tion) than those in enclosures with other Brook Trout. to the family level. Stomach Contents– Lab analysis was performed under a dissection microscope, ACKNOWLEDGMENTS individual taxa of prey items within collected stomach contents were counted and Many thanks to the Grand Valley State University Office of Undergraduate Research for their funding and support of this project. Additional thanks to Eric Snyder and Fred Glassen for their help and mentorship. identified to the family level. Greatest of thanks to Anahi Huitron for her many hours of hard work in both the field and lab. *This project has been approved by Grand Valley State University’s IACUC (# 19-16-A, Expires 12/31/2020) LITERATURE CITED Dewald, L., and M.A. Wilzbach. 1992. Interactions between Native Brook Trout and Hatchery Brown Trout: Effects on Habitat Use, Feeding, and Growth. Transactions of the Amercan Fisheries Society 121: 287-296. Fausch, K. D., and R.J. White. 1981. Competition between brook trout (Salvelinus fontinalis) and brown trout (Salmo trutta) for positions in a Michigan stream. Canadian Journal of Fisheries and Aquatic Sciences 38:1220-1227. Horká P, Sychrová O, Horky P, Slavík O, Švátora M, Petrusek A. 2017. Feeding habits of the alien brook trout Salvelinus fontinalis and the native brown trout Salmo trutta in Czech mountain streams. Knowl. Manag. Aquat. Ecosyst., 418, 6. Maccrimmon, H. R., and T.L. Marshall. 1968. World distribution of brown trout, Salmo trutta. Journal of the Fisheries Research Board of Canada 25: 2527-2548. Öhlund, G., F. Nordwall, E. Degerman, and T. Eriksson. 2008. Life history and large-scale habitat use of brown trout (Salmo trutta) and brook trout (Salvelinus fontinalis) — implications for spe- cies replacement patterns. Canadian Journal of Fisheries and Aquatic Sciences 65: 633-644. Sweka, John & Hartman, Kyle. (2008). Contribution of Terrestrial Invertebrates to Yearly Brook Trout Prey Consumption and Growth. Transactions of the American Fisheries Society. 137. 224- 235. Waters, T. F. 1983. Replacement of brook trout by brown trout over 15 years in a Minnesota stream: production and abundance. Transactions of the American Fisheries Society 112: 137-146. Wegner, J.E. 2017. Brook Trout Behavioral Thermoregulation and Habitat Selection in a Small Michigan Coldwater Stream: Implications for Successful Management. Grand Valley State Universi- ty. Masters Theses. 865. Wilson, M., Lowe, W., Nislow, K. 2013. What Predicts the Use by Brook Trout (Salvelinus Fontinalis) of Terrestrial Invertebrate Subsidies in Headwater Streams? Freshwater Biology 59: 187–199 
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