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Introduction 

Purpose 

The purpose of the Cool Water Stream Management Plan is to identify goals for stewardship of 

cool water stream resources in Nebraska, and to develop specific, attainable and measurable 

action items for Nebraska Game and Parks Commission (NGPC) staff to implement to achieve 

the vision. 

 

NGPC is the primary agency entrusted with conserving and managing tƘŜ ǎǘŀǘŜΩǎ ŦƛǎƘΣ ǿƛƭŘƭƛŦŜΣ 

and parklands.   This plan provides NGPC fisheries and wildlife staff with goals and objectives 

designed to ǇǊƻǘŜŎǘ ŀƴŘ Ƴŀƛƴǘŀƛƴ bŜōǊŀǎƪŀΩǎ Ŏƻƻƭ ǿŀǘŜǊ ǎǘǊŜŀƳǎΣ ǇǊƻǾƛŘŜ ŀƴƎƭƛƴƎ ƻǇǇƻǊǘǳƴƛǘƛŜǎΣ 

promote recovery of at-risk species, aƴŘ ƛƴŎǊŜŀǎŜ ǘƘŜ ǇǳōƭƛŎΩǎ ŀǿŀǊŜƴŜǎǎ ŀƴŘ ŀǇǇǊŜŎƛŀǘƛƻƴ ƻŦ 

these resources.  This plan includes an existing inventory of public and private cool water 

resources, the current status of the resources, and the threats to the resources.  It concludes 

with recommendations and management strategies which will be implemented by NGPC in 

collaboration with partners identified in the plan. 

 

The conservation and enƘŀƴŎŜƳŜƴǘ ƻŦ bŜōǊŀǎƪŀΩǎ cool water streams will continue to evolve as 

NGPC moves forward to meet the challenges of the future.  As such, the plan is dynamic, and 

will be modified as the need for revision arises.  This five-year plan (2016-2020) focuses on 

specific issues that were identified and prioritized during its development.  Significant progress 

in addressing these issues will demonstrate sufficient effort is being directed to the stewardship 

of our cool water stream resources.  Program evaluation will include annual progress reports, 

and an overall plan review and update will be conducted in 2020. 

Vision Statement for Nebraska Cool Water Streams 

Cool water streams in Nebraska will support productive and sustainable populations of cool 

water aquatic life, have healthy riparian zones and clean water, and contribute to watershed 

stability. 

Supporting the Nebraska Natural Legacy Project 

The Nebraska Cool Water Stream Management Plan complements the Nebraska Natural Legacy 

Project (NNLP) and will aid with its implementation.  The NNLP is bŜōǊŀǎƪŀΩǎ {ǘŀǘŜ Wildlife 

Action Plan.  The NNLP is part of a nationwide effort to address the needs of declining wildlife 

populations.  It ƛǎ bŜōǊŀǎƪŀΩǎ blueprint for conserving ǘƘŜ ǎǘŀǘŜΩǎ flora, fauna and natural 
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habitats ǘƘǊƻǳƎƘ ǇǊƻŀŎǘƛǾŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀŎǘƛƻƴǎΦ  Lǘ ƛŘŜƴǘƛŦƛŜǎ ƳƻǊŜ ǘƘŀƴ тлл άŀǘ-Ǌƛǎƪέ ǎǇŜŎƛŜǎ 

and natural communities in Nebraska (Schneider et al. 2011). 

In order to prioritize which species and communities to focus scarce resources on, the NNLP 

Science Team developed lists of Tier I and Tier II at-risk species and communities.  Tier I species 

and communities include those which are globally or nationally at-risk, state or federally listed 

as endangered or threatened, candidates for listing or proposed for listing. The Tier II list 

contains those species and communities which are at-risk within Nebraska while apparently 

doing well in other parts of their range. 

The NNLP also identifies priority landscapes which, if managed properly, would conserve the 

ƳŀƧƻǊƛǘȅ ƻŦ bŜōǊŀǎƪŀΩǎ ōƛƻƭƻƎƛŎŀƭ ŘƛǾŜǊǎƛǘȅΦ ¢ƘŜǎŜ ƭŀƴŘǎŎŀǇŜǎΣ known as Biologically Unique 

Landscapes (BULs), were selected based on known occurrences of at-risk species and natural 

communities. In addition to at-risk species, these landscapes support a broad array of common 

species.  Twenty-five BULs contain cool water streams used by at-risk species.  Therefore, it is 

imperative for those implementing the NNLP and the Cool Water Stream Plan to collaborate on 

common goals and objectives, and to ensure efficient delivery.

 

Defining Cool Water Streams in Nebraska 

Extent of the Resource 

Nebraska has over 16,000 miles (25,750 km) of flowing water (Figure 1), comprised of 

approximately 2,100 different rivers, streams or creeks.  Approximately 98 percent of 

bŜōǊŀǎƪŀΩǎ stream miles are located on private property.  Cool water streams account for less 

than 28 percent of all stream miles in Nebraska, but they are still a tremendous resource, often 

overlooked by many.  bŜōǊŀǎƪŀΩǎ Ŏƻƻƭ ǿŀǘŜǊ ǎǘǊŜŀƳǎ ǿŜǊŜ ƻǊƛƎƛƴŀƭƭȅ ǇǊƛǎǘƛƴŜΣ ƳŜŀƴŘŜǊƛƴƎ 

channels, but since European settlement, many have been manipulated, altered and degraded. 

Good land stewardship has preserved the relatively pristine condition of some stream reaches, 

which provide habitat for a variety of aquatic organisms, including native and at-risk species. 

However, these habitats remain extremely vulnerable to climatic changes, and are continually 

threatened by human disturbance as land and water use patterns change over time. 

Certain aquatic communities depend on cold or cool water thermal conditions found in such 

streams.  These communities are comprised of fish, macroinvertebrates (aquatic insects) and 

aquatic plants whose survival depend on healthy habitat conditions both within the stream and 

its associated riparian corridor.  The Nebraska Department of Environmental Quality (NDEQ) 

defines these communities based on nine fish species [e.g., rainbow trout (Oncorhynchus 
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Figure 1:  Nebraska Streams 
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mykiss) and longnose sucker (Catastomus catastomus)], 39 groups of insects [e.g., stoneflies 

(order Plecoptera) and mayflies (order Ephemeroptera)], and nine aquatic plants [e.g., water 

cress (Nasturtium sp.) and horned pondweed (Zannichellia palustris)]. At this time, the 

classification of these communities does not include mussels and riparian plant species, which 

may also depend on the health of these unique stream resources in Nebraska. 

Stream Classifications 

Researchers know fish have temperature preferences. Char (Salvelinus sp.) and salmon 

(Oncorhynchus sp. and Salmo sp.) prefer colder water; mosquitofish (Gambusia sp.) and catfish 

(Ameiurus sp., Ictalurus sp., Noturus sp. and Pylodictis sp.) prefer warmer water, and others are 

noted for preferences somewhere in between. Magnuson et al. (1979) stated that fish appear 

to fall into three thermal groups preferring cold, cool or warm water. However, there is no 

widely accepted definition as to which water temperature ranges define cold water, cool water 

or warm water.  For example, North Carolina uses summer water temperatures and defines 

cold water as not exceeding 20 °C (68 °F) , cool water as not exceeding 25 °C (77 °F) and warm 

water as more than 25 °C (77 °F) (U.S. Army Corps of Engineers Wilmington District et al. 2003), 

while Michigan uses categories of cold at < 19 °C (66.2 °F), cool at 19-22 °C (66.2 ς 71.6 °F) and 

warm at > 22 °C (71.6 °F) (Wehrly et al. 2003). They also add temperature fluctuation categories 

of stable [< 5 °C (41 °F)], moderate [5-10 °C (41 ς 50 °F)] and extreme [> 10 °C (50 °F)] which 

expand their classification to nine categories (i.e., cold stable, cold moderate, cold extreme, 

cool stable, etc).  Lyons et al. (2009) defined five classes of streams:  coldwater, coolwater, cold 

transition, warm transition and warmwater, with the two transition classes being subdivisions 

of the coolwater class.   Classes were based on a combination of mean water temperature from 

June through August, mean water temperature in July, and mean maximum daily temperature. 

Regardless of the differences in temperature regimes used to define cold, cool and warm water 

streams, fish are cold-blooded and can tolerate temperatures outside of their preferred range 

for a certain period of time depending on their species, life-stage and body condition. As is 

especially evident in temperate North America, warm water fish can survive very cold water 

during the winter season by becoming inactive and relying on body reserves to maintain 

physiological processes. Cold water fish can tolerate warm water for short periods if they are in 

good body condition and the water has plentiful oxygen so their metabolic systems do not fail. 

Cool water fish also tolerate wide variations in thermal conditions using similar adaptations as 

either cold or warm water fish, depending on the species.  A common misconception is that 

these classifications (cold, cool or warm) describe the condition a certain species can tolerate, 

when in actuality it describes a thermal regime in which a species tends to thrive. 
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NDEQ uses a decision matrix to classify reaches of streams according to their thermal 

properties and the stream biota present. A reach is classified as a cold water stream when 

maximum daily water temperatures do not exceed 25 °C (77 °F), which is slightly higher than 

other statesΩ classification scales. 

NDEQ assigns another designation depending on the ability of the stream reach to support 

salmonid (trout species) populations (Figure 2). If natural reproduction is occurring (there is 

documented juvenile presence) or the physical habitat (e.g., substrate, flow, cover) is capable 

of supporting trout reproduction, then a reach is designated by NDEQ ŀǎ /ƻƭŘǿŀǘŜǊ ά!.έ 

Streams supporting non-reproductive populations of trout (no juveniles or inadequate physical 

habitat) are designated by NDEQ ŀǎ /ƻƭŘǿŀǘŜǊ ά..έ These coldwater streams also support 

important native fish species, such as Northern redbelly dace (Chrosomus eos), Northern pearl 

dace (Margariscus nachtriebi), Finescale dace (Chrosomus neogaeus), and Blacknose shiner 

(Notropis heterolepis)Σ ǿƘƛŎƘ ŀǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ άŀǘ-Ǌƛǎƪέ ǎǇŜŎƛŜǎ ƛƴ ǘƘŜ bNLP.   All other flowing 

waters in Nebraska are classified by NDEQ ŀǎ ²ŀǊƳǿŀǘŜǊ ά!έ ƻǊ ά..έ To avoid confusing 

classification styles across states and agencies, this planning document will collectively refer to 

the NDEQ Coldwater A and Coldwater B reaches, and associated species and habitats 

dependent on them, ŀǎ άŎƻƻƭ ǿŀǘŜǊέ bŜōǊŀǎƪŀ ǎǘǊŜŀƳǎΦ  This does not include transitional 

streams (i.e., Coldwater B/Warmwater A).  Based on this classification, there are 25 BULs 

collectively encompassing over 3,500 miles (5,6333 km) (approximately 78 percent) of cool 

water streams in Nebraska (Figure 3 and Appendix A).
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Figure 2:  Nebraska Department of Environmental Quality Stream Classifications 
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Figure 3:  Biologically Unique Landscapes (BULs) Containing Cool Water Streams 
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Inventory 

This section includes background information on native, introduced and exotic cool water 

stream fish species.  It also provides information on trout stocking, cool water stream access 

areas, and regulations pertinent to these resources.

Nebraska Cool Water Stream Fish 

The species of fish in Nebraska, as with all states, are a mixture of native, introduced and exotic 

species. bŀǘƛǾŜ ǎǇŜŎƛŜǎ ŀǊŜ ǘƘƻǎŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ƘŀǾŜ ōŜŜƴ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊōƻŘƛŜǎ 

before European settlement. Introduced species are those native to North America but their 

historical distribution did not include Nebraska; therefore they were either transported or have 

migrated to our state waters. Exotics species are those which are not native to North America; 

some were intentionally imported while others were carried unknowingly. A large number of 

Nebraskans can claim homesteaders in their heritage and many immigrants wished to bring 

reminders of their previous home.  Therefore, many species of plants, livestock, birds and even 

fish eventually found their way to Nebraska. 

One hundred and nine species of fish have been collected and documented in Nebraska 

streams since the 1890s.  The U. S. and Nebraska fish commissions stocked over 20 species of 

fish in Nebraska by 1901.  However, the first thorough fish survey was not completed in the 

state ǳƴǘƛƭ ǘƘŜ мфплΩǎ όJohnson 1949), making it difficult to determine which fish were native 

and which were introduced.  Jones (1963) summarized the early years of fish collections and 

stockings within the state. His efforts resulted in an absolute list of fish collected from the 

ǎǘŀǘŜΩǎ ǿŀǘŜǊǎΣ ōǳǘ did not completely resolve the question of which species were native and 

which were introduced. Exotic fish species were much easier to determine as their origins could 

be traced to other continents.  Based on all available information and knowledge (both historic 

and current) it is presumed 78 of the 109 species are native, 25 are introduced and 6 are exotic. 

All but five of the 109 total species collected in Nebraska have been recorded in both cool and 

warm water.  There is overlap in the thermal regimes which fish can tolerate, explaining why 

some fish are caught in both cool and warm water.  Warm water fish can tolerate colder water 

temperatures during the winter, and cool water fish can tolerate warmer water temperatures 

for short periods of time during the summer.  Additionally, cool and warm water streams have 

not been equally sampled in Nebraska, and fish abundance varies by species, season and 

method of sampling.  The combination of all these factors makes it difficult to determine which 

species are truly cool water dependent in Nebraska.  Therefore, collection frequency data 

paired with common taxonomical classifications were used to classify 31 species as cool water 

fish in Nebraska (Table 1); however, these fish not necessarily cool water obligates or indicators 

of cool water streams.  
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Common Name Scientific Name 

Cool/Warm 
Collection 
Frequency Native Introduced Exotic Stocked 

Cutthroat trout Oncorhynchus clarkii *   X  X 

Tiger trout 
Salmo trutta x  
Salvelinus fontinalis 

*   X  X 

Brook trout Salvelinus fontinalis 94.000  X  X 

Brown trout Salmo trutta 12.833   X X 

Longnose sucker Catostomus catostomus 7.250 X    

Rainbow trout Oncorhynchus mykiss 6.361  X  X 

Finescale dace Chrosomus neogaeus 3.800 X    

Northern pearl dace Margariscus nachtriebi 3.632 X    

Blacknose shiner Notropis heterolepis 3.333 X    

Northern redbelly dace Chrosomus eos 2.393 X    

Longnose dace Rhinichthys cataractae 2.176 X    

Orangethroat darter Etheostoma spectabile 1.964 X    

Blacknose dace Rhinichthys atratulus 1.836 X    

Plains topminnow Fundulus sciadicus 1.134 X    

Brook stickleback Culaea inconstans 1.129 X    

Iowa darter Etheostoma exile 1.108 X    

White sucker Catastomus commersonii 0.999 X    

Rock bass ** Ambloplites rupestris 0.892  X  X 

Common shiner ** Luxilus cornutus 0.796 X    

Pumpkinseed ** Lepomis gibbosus 0.714  X   

Golden shiner *** Notemigonus crysoleucas 0.634 X   X 

Central stoneroller ** Campostoma anomalum 0.574 X    

Northern pike ** Esox lucius 0.551 X   X 

Hornyhead chub ** Nocomis biguttatus 0.500 X    

Smallmouth bass ** Micropterus dolomieu 0.500  X  X 

Creek chub ** Semotilus atromaculatus 0.496 X    

Brassy minnow ** Hybognathus hankinsoni 0.473 X    

Topeka shiner ** Notropis topeka 0.429 X    

Yellow perch ** Perca flavescens 0.254  X  X 

Walleye ** Sander vitreus 0.130 X   X 

Burbot ** Lota lota 0.000 X    

Table 1:  There are 31 species in Nebraska considered to be cool water fish based on a combination of the cool to 
warm water collection frequency ratio and known thermal tolerances in other states. These fish are not necessarily 
cool-water obligates or indicators of a cool water stream. 

*  Cutthroat trout and tiger trout have only been sampled in cool water streams.  Therefore, a collection frequency 
ratio cannot be calculated because the number of cool water catches cannot mathematically be divided by zero. 
 
** While frequently or more typically ǎŀƳǇƭŜŘ ƛƴ bŜōǊŀǎƪŀΩǎ ǿŀǊƳ ǿŀǘŜǊΣ these are taxonomically recognized as 
cool water species, and are considered as such for the purposes of this document. 
 
*** Golden shiners are generally considered a warm water species, but in Nebraska they are commonly sampled 
in cool water streams, and are therefore considered a cool water species in the state. 
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Historical, NGPC and NDEQ fish collection datasets were used to determine which fish species 

ƘŀǾŜ ōŜŜƴ ŎƻƭƭŜŎǘŜŘ Ƴƻǎǘ ŦǊŜǉǳŜƴǘƭȅ ƛƴ bŜōǊŀǎƪŀΩǎ Ŏƻƻƭ ǿŀǘŜǊ ǎǘǊŜŀƳǎ ƻǾŜǊ ǘƘŜ ǇŜǊƛƻŘ ƻŦ 

record.  A άŎƻol water to warm waterέ collection frequency ratio was generated from the 

dataset by dividing the number of cool water collections by the number of warm water 

collections in Nebraska for each species.  The ratio indicates how likely any given species is to 

be sampled in cool versus warm water.  For example, Brook trout (Salvelinus fontinalis), which 

are known to thrive in cold water, are 94 times more likely to be sampled in cool water streams 

versus warm water streams in Nebraska. They have the highest cool to warm water collection 

frequency and are considered a 

cool water species in Nebraska 

(Table 1).  Conversely, Speckled 

chubs (Macrhybopsis aestivalis) a 

native species inhabiting big 

rivers, are 200 times more likely 

to be sampled in warm water 

than cool water.  Therefore, they 

are not considered to be a cool 

water species. 

However, in some cases, sǇŜŎƛŜǎ ŎƻƭƭŜŎǘŜŘ ƳƻǊŜ ŦǊŜǉǳŜƴǘƭȅ ƛƴ bŜōǊŀǎƪŀΩǎ ǿŀǊƳ ǿŀǘŜǊ, such as 

Walleye (Sander vitreus) and Burbot (Lota lota), have been thoroughly documented by 

researchers in other states as cool water species.  Therefore, despite the collection frequency 

ratio in Nebraska of these two species (0.130 and 0.000 respectively), these have been included 

in the list of cool water fish for Nebraska.  Species believed to be extirpated or are well 

documented as warm water fish are not classified as cool water fish in Nebraska. 

 

 

Photo 1:  Brook trout (Salvelinus fontinalis) 






































































































































































































