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Introduction

Purpose

The urpose of the Cool Water Strealianagement Plan is to identify goals for stewardship of
coolwater streamresourcesn Nebraskaandto develop specificattainable and measurable
action itemsfor Nebraska Game and Parks Commission (N&Rff Yo implementto achieve

the vision.

NGPGs the primary agency entrusted with conserving and manadin§t a i 6 SQa FAaKZ
and parklands. This plan provides NGPC fisheries and wildlife staff with goals and objectives
designedo LINR G SOG YR YIFAYGFAYy bSoN}IaillQa 022t gl i
promote recovery of atisk species R A Y ONBI &S GKS Lizt A0Qa | g1 NB
theseresources.This plarincludesan existing inventory of public and private cool water

resources, the current status of the resources, and the threats to the resoultcesncludes

with recommendations and management strategies which will be implemented by NGPC in
collaboration with partners identified in the plan.

The conservation and &l Yy OS Y Sy (i 2col viatedsixelanasiillicddénue to evolve as
NGPC moves forward to meet the challea@f the future.As such, the plan is dynamand
will be modified ashe need for revision arisesThis fiveyear plan(20162020) focuses on
specificissues that were identified and prioritized during its developmesignificant progress
in addressg these issues willemonstratesufficienteffort is beingdirectedto the stewardship
of our cool water stream resource$?rogram evaluation will include annual progress reports
and anoverall plan review and wate will be conducted in 2020.

VisionStatement for Nebraska Cool Water Streams

Cool water streams in Nebraska will support productive and sustainable populations of cool
water aquatic life, have healthy riparian zoreesd clean water, andontribute to watershed
stability.

Supporting theNebraska Natural Legacy Project

The Nebraska Cool Water Stream Management Plan complements the Nebraska Natural Legacy
Project (NNLP) and will aid with its implementation. The NNbRSi$ NJ & | Willifre { G F G S
Action Plan TheNNLHs part of a nationwide ébrt to address the needs of declining wildlife
populations tA & b S obNigépént forebéservingl K S &flérd, fadh&@and natural
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habitatsi K N2 dzZ3 K LINR I OGA DS O2yaASNII GA2WAIBAQEA BAYISOA Sl
andnatural communties in Nebrask@§Schneider eal. 2011)

In order to prioritize which specieend communitiego focus scarce resources), the NNLP
Science Team developésits of Tier | and Tier Il-aisk species and communitieSier | species
and communitiesnclude those which arglobally or nationally atisk, state or federally listed
as endangered dhreatened candidatedor listingor proposed for listingThe Tier Il list
contains those speciemnd communitiesvhichare atrisk within Nebraska while appartyn
doing wellin other parts of their range.

The NNLRlIsoidentifiespriority landscapesvhich, if managed properlyould conserve the
YI22NRG& 2F DbSONFail Qa oA BnbwhasBiQdgitalyRIRiGhE NBE A (i & ¢
Landscapes (BULS), were selected based on known occurrencesséf giecies and natural
communities. In addition to atisk species, these landscapes support a braady of common
species.Twentyfive BULs contain cool water samsused by atrisk 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

Extentof the Resource

Nebraska has ovel6,000miles(25,750 kmpf flowing water(Figure 1)comprised of

approximately 2,100 different rivers, streams or creeRpproximately 98 percent of

b S 6 NJ sirdain fifesare locatedon private property Coolwater streams account for less

than 28 percent of all stream miles in Nebradhat, they arestill a tremendous resourceften
overlookedbymanyb SO NI} a1 Qa 022t 61 GSNJ aidNBlIYa gSNB 2
channels, busince European settlementany have beemanipulated altered and degraded

Good land stewardship hgseserved the relatively pristine condition sbme stream reaches

which provide habitat foa variety of aquatic organisms, includingtive and atrisk species.

However, hesehabitatsremainextremely vulnerable to climatic einges, andire continually
threatenedby human disturbance as land and water use patterns change over time.

Certainaquatic communitieslependon cold or cool water thermal conditiorisundin such
streams. Thesecommunitiesare comprised of fish, macroinvertebrates (aquatic insects) and
aqguatic plants whose survivdependon healthy habitat conditions both within the stream and
its associated riparian corridoiThe Nebraska Department Bhvironmental QualityNDEQ
definesthese communitiebased omine fish speciefe.g.,rainbowtrout (Oncorhynchus

13



Figurel: Nebraska Streams
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mykis$ andlongnosesucker(Catastomus catastomiis 39 groups of insec{e.g., stoneflies
(order Plecopteraand mayfliegorder Ephemeropterg], and nine aquatic plan{e.g.,water
cress(Nasturtium sp.andhorned pondweed(Zannichellia palustr At this time, the
classification of these communigedoes not includenussels and riparian plant speciegich
may also depedh on the health of these unigugtream resources in Nebraska

Streamdassifications

Researcherknowfish have temperature preferenceghar (Salvelinusp.) and salmon
(Oncorhynchus sand Salmo sp.prefer colder watermosquitofish(Gambusia sp.andcatfish
(Ameiurus splctalurus sp.Noturus spand Pylodictis sp.prefer warmer wateyandothers are
noted for preferences somewhere retween.Magnusonret al. (1979 stated thatfishappear

to fall into three thermal goups preferringcold, coolor warm water.However, there is no
widely accepted definition as to which water temperatussmges define coldvater, coolwater
or warmwater. For exampleNorth Carolinauses summer water temperaturesd defines
coldwater as not exceeding 2C (68 °F), coolwater as not exceeding 2&(77 °F)and warm
water as more than 28C(77 °F)(U.S. Army Corps of Engineersiiigton Districtet al. 2003)
while Michigan usesategories of colét < 19°C(66.2°F), cool at 1922 °C(66.2¢ 71.6°F)and
warm at > 22C(71.6°F)(Wehrly etal. 2003) They also adtemperaturefluctuation categories
of stable[< 5°C(41°F), moderate[5-10°C(41¢ 50 °F) and extremg> 10°C(50 °F) which
expand their classification to nine categories.( cold stable, cold moderate, cold extreme,
cool stableetc). Lyons etal. (2009)efinedfive classes of streams: coldwater, coolwataid
transition, warm transition and warmwatewith the two transition classes being subdivisions
of the coolwater class.Classes werbased ora combination ofmean water temperature from
June through August, mean water temperature in July, and mean maximum daily temperature.

Regardless dhe differences in temperature regimes used to define cold, cool and warm water
streamsfishare coldblooded and can tolerate temperatures outside of their preferred range
for a certain period of time depending on thapecies|ife-stage and body conditiosis
especially evident in temperate North America, wawnater fish can survive very cold water
during the winter season by becoming inactive and relying on body reserves to maintain
physiological processeSoldwater fish can tolerate warm water for shogieriods if they are in
good body condition and the water has plentiful oxygen so their metabolic systems do not fail.
Coolwaterfishalso tolerate wide variations in thermal conditioasingsimilaradaptationsas

either cold or warm watefish, dependingon the speciesA common misconception is that

these classifications (cold, cool or warm) describe the condition a certain species can tolerate,
when in actuality it descrilsa thermal regime in which a species tends to thrive.
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NDEQ uses a decision matto classify reaches of streams accordinther thermal
propertiesandthe streambiota present A reach is classified as a cualdter stream when
maximum daily water temperatures do not exceed°€5(77°F), which islightlyhigher than
other state<rlassification scate

NDEQ assignsather designation depending on the ability of the stream reach to support
salmonid (trout speciegopulations(Figure2). If natural reproduction is occurringhere is
documented juvenile presence) tire physical habitat (e.g., substrate, flow, cover) is capable

of supporting trout reproductionthen a reach is designatdty NDEQ & / 2f R& | 4 SNJ & !
Streams supporting nereproductive populations of troufno juveniles or inadequate physical
habitat) ae designatedy NDEQ & / 2 f Ré&TheSefoNvater. streams also support
important nativefish speciessuch asgNorthern redbellydace(Chrosomus edsNorthern pearl
dace(Margariscus nachtriehiFHnescaledace(Chrosomus neogae)ysndBlacknoseshiner

(Notropis heterolep)g ¢ KA OK | NB -NWRiS V& AATLASSOR BHathevdidwiigk S b
waters in Nebraska are classifibBNDEQ- & 2 | N ¢ | (i $ Tavoid éonfigsiNg « .
classification styles across states and agenties planning docment will collectively refer to

the NDEQ Coldwater A and Coldwater B reachesl associated species and habitats
dependentontheml & a O22f ¢ (S NEThibddds Ndt iaclude transitidll Y & ¢
streams (i.e., Coldwater B/Warmwater Aased on this classification, there are 25 BULs
collectivelyencompasmg over 3,500 mile$5,6333 km)approximately 7&ercent) of cool

water streams in Bbraska (Figure 3 and Appendix A
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Figure2: Nebraska Department ofrivironmental Quality Stream Classifications
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Figure3: Biologically Uniqud_andscapes (BULs) Containing Cool Watege®ns
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Inventory

This sectionncludesbackgroundnformation on native, introduced and exotic cool water
streamfish species. It also provides information on tretaicking cool water stream access
areas and regulations pertinent to these resources.

Nebraska Cool Water Stream Fish

The species of fisin Nebraska, as with all states, are a mixture of naivepducedand exotic

speciesb  GA @S aLISOASA NS (K24dS O2yaARSNBR (2 KI £
before European settlemenimtroduced species are those native to North Americatheir

historical distribution did not include Nebraskherefore they were eithetransported or have

migrated to our state waterd€Exotics species are thosgich arenot native to North America

some were intentionally imported while others were cadiunknowinglyA largenumberof

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

reminders of their previous homeTherefore many species of plants, livestock, birds and even

fish eventually found their way tNebraska.

One hundred and nine species of fish have been collected and documented in Nebraska
streams since the 1890§he U. S.and Nebrask&ish commissiors stocked over 20 species

fishin Nebraskdy 1901 However, hefirst thoroughfish survey wa not completedn the

statedzy G A f  { JoRhsom H9APmAKINg iifficult to determine which fish were native

and which were introducedJones (1963 ummarizel the early years of fish collections and
stocking within the state.His efforts resuktd in an absolute list dfsh collected from the

aitl 4dSQa ddndt Sompletely dedalve the question of whispeciesvere nativeand
whichwere introduced.Exotic fsh speciesvere much easier to dermine astheir origins could

be traced toother 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 beendedan 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 waterari/' water fish can tolerate colder water
temperatures during the winter, and cool wateslii can tolerate warmer water temperatures
for short periods of time during the summeAdditionally,cool and warm water streams have
not been equally sampleith Nebraskaand fish abundance varies by species, season and
method of sampling. Thecombinatbn of all these factors makes it difficult theterminewhich
species are truly cool water dependent in NebrasRéereforegcollection frequencylata

paired withcommontaxonomical classifications wetesed to classify 3§¢pecies as cool water
fish in Ndraska (Table 1however, these fishot necessarily cool water obligates or indicators
of cool water streams.
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Tablel: There are 31 species in Nebraska considered to be cool watebdised on a combiation of the cool to
warm water collection frequency ratio and known thermal tolerances in other states. THisteare not necessarily
coolwater obligates or indcators of a cool water stream.

Cool/Warm
Collection

Common Name Scientific Name Frequency Native Introduced Exotic Stocked
Cutthroat trout Oncorhynchus clarkii * X X

Samo trutta x . X X
Tiger trout Salvelinus fontinalis
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
lowadarter Etheostoma exile 1.108 X
White sucker Catastomus commersoni 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 *** Notemigonusrysoleucas 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 ** Semotilusatromaculatus 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

* Cutthroat trout and tiger trout have only been sampled in cool water streams. Therefore, a collection freq
ratio cannot be calculated because the number of cool water catches cannot mathematically be divided by

* \While frequentlyor more typicalyd I YL SR Ay b S0 Ntheleare@xanomitalylecognizéd BN
cool water speciesand are considered as such for the purposes of this document.

*** Golden shinesare generally considered a warm water specimg in Nebraskaliey are commonly sampled
in cool water streams, and are therefore considered a cool water species in the state.
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Histoilical, NGPC and NDEQ fish collection dataset® usedto determinewhich fish species

KIS 06SSy O2tft SOGSR Y2aid FTNBIljdzSyidte Ay bSoNIa
record. Ad @Bwvater to warmwater¢ collection frequencyatio was generatedrom the

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

collectionsin Nebraskdor each speciesThe ratio indicates how likely any given species is to

be sampled in cool versus warm water. For example, Birook (Salvelinus fontinal)jswhich

are known to thrive in cold wateare 94 times more likely to be sampleddonol 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).ConverselySeckled

chubs(Macrhybopsis aestivalis E
native speciesnhabiting big > 3
rivers,are 200 times more likely S g
to be sampled inwarm water %%
than coolwater. Therefore, they § >
. ® O
are not considered to be a cool N §

. Photol1: Brook trout(Salvelinus fontinalis
water species.

A % 4 oA X

However, in some cased,J)S OA Sa 0O02ff SOGSR Y2NB 7T NBGdudzds/ Gt & Ay
Walleye(Sander vitreusand Burbot (Lota lotg, have been thoroughly documented by

researchersn other statesas cool water speciesTherefore, despitéhe collection frequency

ratio in Nebraskaf these two specief.130 and 0.000 respectivelyhesehave been included

in the list of cool water fislfor Nebraska $ecies believed to be extirpated or are well

documented as warm watdish are notclassfied ascool water fishn Nebraska
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