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Impacts of Non-native Trout on Native Brook Trout 
 

1.​ McKenna, J. E., Slattery, M. T., & Clifford, K. M. (2013). Broad-scale patterns of brook trout 
responses to introduced brown trout in New York. North American Journal of Fisheries 
Management, 33(6), 1221–1235. https://doi.org/10.1080/02755947.2013.830998 
This study examined the relative roles of brown trout, habitat conditions, and stocking 

practices in the decline of native brook trout across New York. The authors found that while 

brook trout were often absent where brown trout occurred, the strongest driver of brook 

trout declines was repeated stocking of brown trout rather than direct competition or 

habitat differences. Simulations suggested that intensive annual stocking of brown trout 

could eliminate resident brook trout populations in less than a decade, whereas 

lower-intensity stocking strategies may allow both species to coexist. 

2.​ Kirk, M. A., Rosswog, A. N., Ressel, K. N., & Wissinger2018, S. A. (2018). Evaluating the 
Trade-Offs between Invasion and Isolation for Native Brook Trout and non-native Brown 
Trout in Pennsylvania Streams. Transactions of the American Fisheries Society. 
https://doi.org/10.1002/tafs.10078 
This study found that non-native brown trout negatively affected native brook trout 

populations in Pennsylvania, with brook trout populations coexisting with brown trout 

exhibiting lower densities and fewer age classes than populations without brown 

trout. The presence of downstream barriers greatly increased the likelihood of brook trout 

persistence by preventing brown trout invasion, suggesting that strategically placed barriers 

can provide important refuges for native brook trout while balancing the need to maintain 

connectivity among populations. 

3.​ Trout Unlimited (2006). Eastern Brook Trout: Status and Threats. Produced by Trout 
Unlimited for the Eastern Brook Trout Joint Venture. 
https://easternbrooktrout.org/science-data/reports/eastern-brook-trout-status-and-threat
s%20%282006%29/view 
This report assessed the status of brook trout across more than 11,000 subwatersheds 

in the eastern United States and identified the primary threats to their persistence. It 

found that intact brook trout populations remain in only 5% of subwatersheds, while 

brook trout have been extirpated or greatly reduced across nearly half of their historical 

range and now persist primarily as fragmented headwater populations. The most 
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widespread threats to brook trout and their habitat were poor land management 

(especially agriculture), elevated water temperatures, road-related sedimentation, 

non-native fish, urbanization, degraded riparian habitat, brown trout, stream 

fragmentation from roads and dams, and forestry. 

4.​ Johnson, K. (2011). Evaluating Trout Stream Restoration Benefits: A Case Study at Pine Creek, 
Wisconsin. Trout Unlimited Kiap-TU-Wish Chapter. 
https://www.kiaptuwish.org/wp-content/uploads/2020/03/Pine-Creek-Case-Study_Final-
Presentation-Manuscript_Wild-Trout-Symposium_0917.pdf 
This study evaluated the effects of stream restoration on a Wisconsin brook trout stream 

and found that while habitat conditions improved—including cooler water, reduced bank 

erosion, deeper pools, and improved substrate—brook trout populations declined by 

70% after restoration. In contrast, brown trout abundance increased more than 

30-fold, suggesting that habitat restoration alone may unintentionally favor non-native 

brown trout and emphasizing the need for restoration strategies that specifically protect 

and enhance native brook trout where the two species coexist. 

5.​ Hitt, N. P., Snook, E. L., & Massie, D. L. (2016). Brook trout use of thermal refugia and foraging 
habitat influenced by brown trout. Canadian Journal of Fisheries and Aquatic Sciences. 
https://cdnsciencepub.com/doi/10.1139/cjfas-2016-0255 
This study found that both brook trout and brown trout increasingly relied on cold 

groundwater upwelling areas as stream temperatures warmed, highlighting the importance 

of thermal refugia for brook trout persistence. Brown trout altered brook trout behavior 

by restricting their use of foraging habitats outside these refuges, suggesting that 

competition from introduced brown trout can reduce brook trout viability and that 

brown trout removal may improve brook trout persistence and expansion in suitable 

habitats. 

6.​ Isely, J. J., & Kempton, C. (2000). Influence of Costocking on Growth of Young‐of‐Year Brook 
Trout and Rainbow Trout. Transactions of the American Fisheries Society, 129(2), 613-617. 
https://doi.org/10.1577/1548-8659(2000)129%3C0613:IOCOGO%3E2.0.CO;2 
This laboratory study found that hatchery-reared brook trout grew larger than rainbow 

trout when raised separately, but their growth was significantly reduced when the two 

species were reared together. Rainbow trout consistently outgrew brook trout under all 

feeding levels in mixed groups, suggesting that behavioral interactions and competition 

with rainbow trout can suppress brook trout growth even when food availability is high. 

7.​ Huntsman, B. M., Merriam, E. R., Rota, C. T., & Petty, J. T. (2023). Non-native species limit 
stream restoration benefits for brook trout. Restoration Ecology, 31(1), e13678. 
https://doi.org/10.1111/rec.13678 
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This study found that stream habitat restoration increased brook trout occupancy only 

in restored reaches where non-native brown trout were absent. The results indicate 

that habitat restoration alone may not benefit native brook trout if it also improves 

conditions for brown trout, emphasizing that effective brook trout conservation should 

address invasive trout alongside habitat restoration. 

8.​ Trego, C. T., Merriam, E. R., & Petty, J. T. (2019). Non-native trout limit native brook trout 
access to space and thermal refugia in a restored large-river system. Restoration Ecology, 
27(4), 892-900. https://doi.org/10.1111/rec.12925 
This study found that non-native brown and rainbow trout displaced brook trout from 

preferred habitats within restored stream pools, forcing them into shallower, faster, and 

less thermally suitable areas. The authors concluded that habitat restoration in large 

rivers may provide limited benefits for native brook trout unless non-native trout are 

also removed, as invasive trout can dominate the highest-quality restored habitats. 

9.​ Fausch, K. D., & White, R. J. (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. https://doi.org/10.1139/f81-164 
This study found that brown trout displaced brook trout from preferred resting 

habitats, particularly larger brook trout, which occupied higher-quality, shaded resting 

positions after brown trout were removed. The authors concluded that competition for 

limited habitat, combined with factors such as predation on juvenile brook trout, 

angling pressure, and environmental stressors, likely contributes to brook trout 

declines and brown trout expansion in streams where the two species coexist. 

10.​Hitt, N. P., Snook, E. L., & Massie, D.L. (2016). Brook trout use of thermal refugia and foraging 
habitat influenced by brown trout. Canadian Journal of Fisheries and Aquatic Sciences. 
https://doi.org/10.1139/cjfas-2016-0255 
This study found that brook trout increasingly relied on cold groundwater refuges as stream 

temperatures rose, but the presence of non-native brown trout limited native brook 

trout movement and access to foraging habitat outside these refuges. The authors 

concluded that removing brown trout could improve brook trout population viability and 

allow native populations to expand into downstream habitats, particularly where cold 

groundwater refuges are available. 

11.​Alexander, G.R. (1977). Consumption of small trout by large predatory brown trout in the 
North Branch of the Au Sable River, Michigan. Michigan Department of Natural Resources, 
Fisheries Research Report 1855. 
https://www2.dnr.state.mi.us/publications/pdfs/DNRFishLibrary/ResearchReports/RR18
01-RR1900/RR1855.pdf 
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This study found that large brown trout preyed heavily on small trout, particularly 

brook trout, making them the most significant natural predator of trout in the study 

river. The authors concluded that while brown trout predation may help regulate dense 

populations of small trout and support growth of trophy-sized brown trout, it is likely 

detrimental to brook trout populations where conservation of native brook trout is a 

primary management objective. 

12.​Hoxmeier, R. J. H., & Dieterman, D. J. (2012). Demographic Responses of Brook Trout to 
Removal of Brown Trout from a Driftless Area Stream in Minnesota. Minnesota Department 
of Natural Resources, Final Report STUDY 677. 
https://files.dnr.state.mn.us/areas/fisheries/lanesboro/research/677report.pdf 
This field study found that removing brown trout led to increased brook trout 

abundance, primarily through greater recruitment, immigration, and growth, while also 

increasing the proportion of larger brook trout in the population. These results provide 

evidence that brown trout can suppress brook trout populations in natural streams 

and suggest that reducing brown trout abundance can improve brook trout 

population size and structure. 

13.​U.S. Geological Survey. (2020). Effects of introduced species on native brook trout: A guide to 
the scientific literature. U.S. Geological Survey. 
https://www.usgs.gov/centers/chesapeake-bay-activities/science/effects-introduced-speci
es-native-brook-trout-a-guide 
This USGS literature review concluded that introduced trout, particularly brown trout and 

rainbow trout, can reduce the growth, abundance, and occurrence of native brook 

trout, although the magnitude of these effects varies with region and environmental 

conditions. The review also found evidence that non-native trout can interact with disease 

and climate change to further threaten brook trout populations, and highlighted the 

removal of brown trout as a promising management strategy to support native brook 

trout conservation. 

14.​Hudy, M., Thieling, T. M., Gillespie, N., & Smith, E. P. (2008). Distribution, status, and land use 
characteristics of subwatersheds within the native range of brook trout in the eastern 
United States. North American Journal of Fisheries Management, 28(4), 1069–1085. 
https://doi.org/10.1577/M07-017.1 
This study found that self-sustaining brook trout populations have been substantially 

reduced across their native range, with only 31% of subwatersheds retaining more than 

half of their historical brook trout habitat and 28% having lost self-sustaining populations 

entirely. The authors identified habitat degradation associated with land use and the 

presence of naturalized non-native fishes as major threats to remaining brook trout 
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populations, emphasizing that conserving forested watersheds and limiting invasive 

species are critical for brook trout conservation. 

15.​Marschall, E. A., & Crowder, L. B. (1996). Assessing population responses to multiple 
anthropogenic effects: A case study with brook trout. Ecological Applications, 6(1), 152–167. 
https://doi.org/10.2307/2269561 
This modeling study found that brook trout populations are affected by multiple 

human-caused stressors, including non-native rainbow trout, acidification, siltation, 

and fishing pressure, but that some factors have much greater impacts than others. The 

authors concluded that reduced growth and survival caused by non-native trout, acid 

deposition, and severe siltation can substantially reduce brook trout populations, 

whereas increased fishing pressure alone was unlikely to cause population collapse. 

16.​Larson, G. L., & Moore, S. E. (1985). Encroachment of Exotic Rainbow Trout into Stream 
Populations of Native Brook Trout in the Southern Appalachian Mountains. Transactions of 
the American Fisheries Society, 114(2), 195-203. 
https://doi.org/10.1577/1548-8659(1985)114%3C195:EOERTI%3E2.0.CO;2 
This study found that native brook trout have been progressively displaced by 

introduced rainbow trout in the southern Appalachian Mountains, with brook trout 

largely restricted to upper headwater reaches while rainbow trout dominate lower stream 

sections. The authors concluded that competition with rainbow trout forces brook trout 

into less favorable habitats and, without management intervention, will likely continue to 

reduce brook trout to isolated headwater refuges and eliminate them from many 

streams. 

 

Impacts of Stocked Non-Native Fish on Native Species Other than Brook Trout 
 

17.​Gimenez, M., & Cucherousset, J. (2024). Can habitat enhancement limit the ecological 
impacts of predatory fish stocking? An experimental approach. Knowledge & Management of 
Aquatic Ecosystems. https://doi.org/10.1051/kmae/2024004 
This mesocosm* experiment found that stocking a predatory fish altered zooplankton 

community structure, but habitat enhancement with coarse woody habitat partially 

reduced these impacts, particularly when wood was contained within cages. However, 

habitat enhancement alone was not sufficient to fully offset the ecological effects of 

fish stocking, indicating that habitat restoration cannot completely mitigate stocking 

impacts on aquatic ecosystems. 

*a small-scale, experimental ecosystem that simulates natural environmental conditions in a 

controlled setting 
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18.​Holmes, T. G., Tonn, W. M., Paszkowski, C. A., & Scrimgeour, G. J. (2017). Limited effects of 
non-native trout on microcrustacean zooplankton in boreal foothills lakes: comparisons of 
stocked, unstocked, and fishless lakes. Canadian Journal of Fisheries and Aquatic Sciences, 
74(4), 598-608. https://doi.org/10.1139/cjfas-2015-0495 
This study found that introducing non-native trout into lakes already containing native 

fish had relatively little additional effect on zooplankton communities beyond the 

impacts of existing fish populations. In contrast, fishless lakes supported distinctly 

different zooplankton communities, suggesting that native fish had already shaped these 

ecosystems and that trout stocking produced comparatively minor additional 

ecological changes in lakes where fish were already present. 

19.​Houde, A. L. S., Smith, A. D., Wilson, C. C., Peres‐Neto, P. R., & Neff, B. D. (2014). Competitive 
effects between rainbow trout and Atlantic salmon in natural and artificial streams. Ecology 
of Freshwater Fish, 25(2), 248-260. https://doi.org/10.1111/eff.12206 
This study found that the presence of non-native rainbow trout reduced the growth, 

condition, and habitat quality of juvenile Atlantic salmon by displacing them into less 

favorable habitats. The authors concluded that restoration of native salmonids is more 

likely to succeed when reintroduced populations are selected for strong competitive ability 

and when restoration occurs in habitats free of non-native competitors. 

20.​Matthews, K. R. (2001). The influence of introduced trout on native aquatic invertebrate 
communities in a paired watershed study of High Sierran streams. University of California. 
https://escholarship.org/uc/item/1tr6k62h 
This study found that introduced trout altered the structure and function of 

high-elevation stream ecosystems in the Sierra Nevada by reducing the abundance of 

many native aquatic invertebrates—particularly endemic species—and increasing algal 

biomass and certain prey taxa. The authors concluded that non-native trout can 

negatively affect stream biodiversity and recommended trout removal, coupled with 

long-term monitoring, as a strategy to restore native invertebrate communities and 

ecological function. 

21.​Gall, B. G., & Mathis, A. (2009). Innate predator recognition and the problem of introduced 
trout. Ethology, 116(1), 47–58. https://doi.org/10.1111/j.1439-0310.2009.01718.x 
This study found that larval eastern hellbenders recognized and responded to chemical 

cues from native fish predators but failed to recognize introduced brown trout and 

rainbow trout as threats. The authors concluded that this lack of innate predator 

recognition may increase predation by non-native trout and could contribute to declines 

of native hellbender populations where these introduced fish occur. 
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22.​Epanchin, P. N., Knapp, R. A., & Lawler, S. P. (2010). Non-native trout impact an 
alpine-nesting bird by altering aquatic-insect subsidies. Ecology, 91(8), 2406-2415. 
https://doi.org/10.1890/09-1974.1 
This study found that introduced trout dramatically reduced emerging aquatic insects, 

with fish-containing lakes producing 98% fewer mayflies than fishless lakes, thereby 

reducing an important food subsidy to terrestrial wildlife. As a result, Gray-crowned 

Rosy-Finches were nearly six times more abundant at fishless lakes, demonstrating that 

trout introductions can have cascading ecological effects that extend beyond aquatic 

ecosystems and negatively affect terrestrial species. 

23.​Whiting, D. P., Paukert, C. P., Healy, B. D., & Spurgeon, J. J. (2014). Macroinvertebrate prey 
availability and food web dynamics of non-native trout in a Colorado River tributary, Grand 
Canyon. Freshwater Science, 33(3), 872-884. https://doi.org/10.1086/676915 
This study found that non-native brown and rainbow trout consumed large numbers of 

aquatic invertebrates and, in the case of larger brown trout, native fish, while also 

overlapping in diet with native fish species. The authors concluded that suppressing 

non-native trout populations could benefit native fishes by reducing both predation and 

competition for food resources. 

24.​Schilling, E. G., Loftin, C. S., & Huryn, A. D. (2009). Effects of introduced fish on 
macroinvertebrate communities in historically fishless headwater and kettle lakes. 
Biological Conservation, 142(12), 3030-3038. https://doi.org/10.1016/j.biocon.2009.08.003 
This study found that fish stocking significantly altered macroinvertebrate 

communities in historically fishless lakes by reducing species richness and 

eliminating taxa characteristic of fishless ecosystems. In headwater lakes, these effects 

occurred rapidly—within three years of brook trout introduction—and became more severe 

with prolonged stocking, leading the authors to recommend protecting remaining fishless 

lakes and restoring those that have been stocked. 

25.​Burrell, H. L. A. (2004). The Effect Of Introduced Trout On Native, Non-Game Fish In The 
Watauga River, NC [Graduate Thesis, College of Arts and Sciences]. 
https://appstate.figshare.com/articles/thesis/The_Effect_Of_Introduced_Trout_On_Native_N
on-Game_Fish_In_The_Watauga_River_NC/29866766?file=57041819 
This study found that stocking non-native trout caused significant declines in the 

abundance of nearly all native non-game fish species in the study reach, with cyprinid 

species showing the greatest declines, despite little change in overall community 

composition. The results suggest that both direct predation and predator-induced 

behavioral changes (causing native fish to avoid or leave stocked areas) contributed 

to these declines, leading the author to recommend against trout stocking in waters 

supporting threatened or endangered native fish species.  
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26.​Miller, R. R., Williams, J. D., & Williams, J. E. (1989). Extinctions of North American Fishes 
During the Past Century. Fisheries. 14(6), 22-38. 
DOI:10.1577/1548-8446(1989)014<0022:EONAFD>2.0.CO;2 
This review documented the extinction of 43 native fish taxa in North America over the 

previous century and found that most extinctions were caused by multiple interacting 

threats. Habitat alteration was the most common contributing factor, but introduced 

species were implicated in 68% of extinctions, highlighting non-native species as one 

of the leading drivers of native fish declines alongside habitat degradation. 

27.​Alexiades, A.V., & Kraft, C.E. (2017). Effects of stocked trout on stream invertebrate 
communities, Journal of Freshwater Ecology, 32:1, 95-102, DOI: 
10.1080/02705060.2016.1248502 
This study found that stocking brown trout significantly altered stream 

macroinvertebrate community structure within just two months of stocking, despite 

the fact that nearly all stocked trout died or were harvested within a year. The results 

demonstrate that even short-term pulses of stocked trout can produce measurable 

ecological changes in aquatic invertebrate communities. 

28.​Sowersby, W., Thompson, R.M. & Wong, B.B.M. (2016). Invasive predator influences habitat 
preferences in a freshwater fish. Environ Biol Fish 99, 187–19. 
https://doi.org/10.1007/s10641-015-0466-5 
This study found that native riffle galaxiids altered their behavior in response to 

introduced rainbow trout, avoiding them when only simple sand habitat was available but 

not when complex cobble habitat was present. The authors concluded that structurally 

complex habitats may provide refuge from invasive trout, allowing native fish to coexist 

despite the presence of a non-native predator. 

29.​Hatch Magazine. (2023). 50 years of research overwhelmingly shows hatcheries are harmful 
to trout, salmon, char, and more. Hatch Magazine, 
https://hatchmag.com/articles/50-years-research-overwhelmingly-shows-hatcheries-are/
7715778 
This article highlights a global review of more than 50 years of peer-reviewed research 

on hatchery salmonids, reporting that 83% of studies found hatcheries negatively 

affected wild salmonid populations, while only 3% found beneficial effects. The review 

concluded that hatcheries should be used cautiously and only for clearly defined 

conservation purposes, as they can reduce the abundance, fitness, genetic diversity, and 

resilience of wild fish populations when used to supplement existing wild 

populations. 

 

 

8 

https://doi.org/10.1577/1548-8446(1989)014%3C0022:EONAFD%3E2.0.CO;2
https://www.tandfonline.com/doi/full/10.1080/02705060.2016.1248502
https://www.tandfonline.com/doi/full/10.1080/02705060.2016.1248502
https://doi.org/10.1007/s10641-015-0466-5
https://www.hatchmag.com/articles/50-years-research-overwhelmingly-shows-hatcheries-are/7715778
https://www.hatchmag.com/articles/50-years-research-overwhelmingly-shows-hatcheries-are/7715778


Ecological Impacts of Fish Stocking 

30.​Alexiades, A. V., Flecker, A. S., & Kraft, C. E. (2017). non-native fish stocking alters stream 
ecosystem nutrient dynamics. Ecological Applications, 27(3), 956-965. 
https://doi.org/10.1002/eap.1498 
This study found that stocking hatchery-raised brown trout at high densities created a 

substantial but short-lived nutrient pulse in streams, supplying enough ammonium to 

meet up to 85% of in-stream nitrogen demand for approximately 6–8 weeks after 

stocking. The results demonstrate that fish stocking can significantly alter stream nutrient 

cycling by increasing nutrient availability, even though these effects diminish as stocked fish 

die or are harvested. 

31.​Eby, L. A., Roach, W. J., Crowder, L. B., & Stanford, J. A. (2006). Effects of stocking-up 
freshwater food webs. Trends in Ecology & Evolution, 21(10), 576–584. 
https://doi.org/10.1016/j.tree.2006.06.016 
This review found that stocking non-native game fish can alter freshwater ecosystems 

far beyond their direct effects on native species by strengthening top-down predation, 

changing nutrient cycling, and disrupting ecological connections between aquatic and 

terrestrial environments. The authors argue that fisheries management should consider 

these ecosystem-wide consequences when evaluating fish stocking practices rather than 

focusing solely on recreational fisheries. 

32.​Haubrock, P. J., Novello, M., Abreo, N. A., Błońska, D., Sampaio Franco, A. C., Soto, I., 
Castaldelli, G., Katsanevakis, S., Kouba, A., Balzani, P., Kurtul, I., Tarkan, A. S., Briski, E., & 
Britton, J. R. (2025). A global account of established non-native fish species. Global Change 
Biology, 31(8), e70451.  https://doi.org/10.1111/gcb.70451 
This global review identified 1,535 established non-native fish species across 193 

countries and found that the primary pathways of introduction include the aquarium trade, 

aquaculture, fishery enhancement (stocking), and artificial waterways. Where ecological 

impacts have been studied, non-native fishes most commonly threaten native 

biodiversity through competition and predation, underscoring the need for stronger 

prevention and management strategies to reduce the impacts of fish introductions. 

33.​Crone, E. R., Sauer, E. L., & Preston, D. L. (2023). Non-native fish facilitate non-native snails 
and alter food web structure in experimental pond communities. Functional Ecology, 37(4), 
947–958. https://doi.org/10.1111/1365-2435.14274 
This study found that introduced goldfish had strong direct and indirect effects on 

aquatic ecosystems, increasing water turbidity, reducing native amphibians, snails, 

zooplankton, and algae, and altering food web dynamics. Goldfish also facilitated the 

success of another invasive species, the Chinese mystery snail, by increasing its 
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reproductive success, providing experimental evidence that interactions among non-native 

species can amplify their ecological impacts. 

34.​Koel, T. M., Tronstad, L. M., Arnold, J. L., Gunther, K. A., Smith, D. W., Syslo, J. M., & White, P. J. 
(2019). Predatory fish invasion induces within and across ecosystem effects in Yellowstone 
National Park. Science Advances, 5(3), eaav1139. https://doi.org/10.1126/sciadv.aav1139 
This long-term study found that introducing predatory lake trout caused cascading 

ecological changes throughout the Yellowstone Lake ecosystem by dramatically reducing 

native cutthroat trout populations, altering plankton communities, and decreasing 

nutrient transport to tributary streams. These impacts extended beyond the lake, 

reducing food availability for bears and ospreys, altering bald eagle diets, and 

demonstrating that introduced predatory fish can fundamentally disrupt both aquatic and 

terrestrial ecosystems. 

35.​Rocha, B. S., Rodrigues, A. C., & Granzotti, R. V. (2025). Widespread freshwater non-native 
fishes exhibit synchronized population dynamics with functionally similar natives. Scientific 
Reports, 15, Article 19753. https://doi.org/10.1038/s41598-025-04587-z 
This global study found that non-native fish species were more likely to exhibit 

population dynamics similar to native species with comparable ecological and 

morphological traits, suggesting that functionally similar invaders can integrate into and 
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