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ABSTRACT

The Lower Yellowstone River fish assemblage has lsaepled annually since
1998 with a suite of gears including boat-mountedteofishing equipment, trammel
nets, and trot lines. The Lower Yellowstone R assigned trend areas consisting of
five different locations that would be sampled aalhy Forsyth (downstream of
Cartersville Diversion), Miles City (above and belthe Tongue River confluence),
Fallon (above and below the O’ Fallon Creek conflee, Intake (downstream of Intake
Diversion) and since 2003, Hysham (downstream oicRer Diversion). Trend areas are
approximately 9.6 river km in length and are samflg means of single pass
electrofishing in August, September and Octobaraddition, Pallid Sturgeon targeted
sampling and telemetry took place from April to &epber. All species encountered are
collected, enumerated, measured, and weighed. daxiof abundance (catch per effort)
was calculated for all species captured.

Catch per effort was calculated by trend sectiorSfuger, Channel Catfish,
Smallmouth Bass, Walleye, and Northern Pike. Irglmfepopulation structure
(incremental relative stock density) and condifjaiative weight) were calculated for

Sauger, Channel Catfish, Smallmouth Bass, ShovelS8asgeon, Burbot, and Walleye.



Pallid Sturgeon catch per effort was calculatedampare yearly catch trends as well as
to compare catch between sites.

Environmental conditions have varied widely durihg study period. Daily
water discharge during 2016 near Sidney, MT wastltoaugh March and mid-April,
average through May, and low to very low from Jthreugh September when compared
to thel02-year historical median daily dischardgegure 1). Spring rain events in April
through mid-May led to the characteristic, shontadion water pulses in the Lower
Yellowstone River. Peak discharge in 2016 at Sidmas 31,800 fsec (provisional
data) on June 12. The average August discharghdgyears 1911 through 2015 at
Sidney is 8,120 ftsec. Monthly statistics have yet to be complétedJSGS stream
gaging stations during 2016. However, provisiorahdsuggests the average August
discharge in 2016 will be approximately 3,000skc, making August of 2016 one of the

driest Augusts on record.

STUDY AREA

The study area consists of the 473 km of the Yedtome River downstream of
the Big Horn River confluence (Figure 2). Riveogerphology varies throughout the
study area in direct response to valley geologgigitt, sinuous, braided, and irregular-
meander channel patterns occur (Silverman and Teetii 1984). The channel is often
braided or split and long side channels are comnslands and bars range from large
vegetated islands to unvegetated point and midraidrars (White and Bramblett 1993).
Substrate is primarily gravel and cobble upstre&mver kilometer 50 and is primarily
fines and sand below (Bramblett and White 2001).

The fish assemblage is comprised of 49 species Ifofamilies, including eight
state-listed Species of Special Concern and orexddid listed endangered species
(White and Bramblett 1993; Carlson 2003). The priyrdeleterious anthropogenic
effects on the fish assemblage are associatednaitér withdrawal for agriculture and
associated entrainment of fish (White and Bramll@€3). About 90% of all water use
on the Yellowstone River is for irrigation, whicbreesponds to annual use of 1.5 million

acre-feet (White and Bramblett 1993). Six mainskewhead irrigation diversions dams



occur in the study area. The largest and downstmast of these, Intake Diversion,
diverts about 1,374 cfs at peak water demands @iarically entrained about 600,000
fish of 34 species during the mid-May to mid-Segdtemrrigation season (Hiebert et al.
2000).

Intake Diversion Dam impedes fish movement and atigns. Some species
display limited seasonal passage ability whiledam acts as a nearly complete barrier to
other species, most notably preventing the upstrearation of endangered Pallid
Sturgeon. The Pallid Sturgeon was listed as anrgyetad species in 1990. The listing of
the species initiated efforts to prevent entrainnaeml create passage at Intake Diversion.
The Bureau of Reclamation (Reclamation) owns tkerdion dam and canal structure;
however, the Water Resources Development Act o7 ZBC. 3109. LOWER
YELLOWSTONE PROJECT, MONTANA stated, “The Secretargy use funds
appropriated to carry out tiMissouri River recovery and mitigation program ssiat
theBureau of Reclamation in the design and constrociidhe LowerYellowstone
project of the Bureau, Intake, Montana, for thepmgeof ecosystem restoration” thereby
the US Army Corps of Engineers (Corps) has funaedvery efforts. Construction of a
new screened headworks structure to prevent enteaihwas completed in 2012.
Screens were designed to prevent the entrainmdisihels greater than 40 mm total
length.

Restoration efforts to create fish passage akénversion Dam are ongoing.
The Corps and Reclamation had identified a byphaarel design as their preferred
action in an attempt to improve passage for endadgeallid Sturgeon and other native
fish in the lower Yellowstone River (Corps 2014esigns for the bypass channel
alternative were near completion. However, in Baby 2015, Defenders of Wildlife
(DOW) and Natural Resource Defense Council (NRDIEj fa lawsuit against Corps,
Reclamation and U.S. Fish & Wildlife Service (USFWW& their failure to comply with
the Endangered Species Act (ESA) and failure toifpdide operations of the two dams
(i.e. Intake Diversion Dam and Fort Peck Dam) (DQU5.) A contract for the
construction of the bypass channel was awardeddogsdn August 2015, and the
litigants filed an injunction in October 2015 t@gtany construction at the site. The

litigants and the federal agencies (i.e. Corps)dteation, USFWS) signed an agreement



to begin an Environmental Impact Statement (EISYyavember 2015; the judge
approved the agreement in December 2015. CorpRaddmation recently completed
an expedited EIS examining multiple alternativésfinal draft was completed in
October 2016, and a record of decision selectiegilpass channel as the preferred

alternative was signed on December 5, 2016.
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Figure 1. Yellowstone River daily mean discharge2®16 and historic daily median
discharge near Sidney, Montana (USGS gaging st@6829500). Data provided by
USGS.
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Figure 2. The Yellowstone River, its major tribuga, and diversion dams.

METHODS

The Yellowstone River fish assemblage was samatjua suite of gears each
year between spring and autumn. At ice-off of egadr, generally March, drifted
trammel nets, electrofishing, and angling gearsewssed to capture and tag Sauger and
Walleye. Pallid Sturgeon sampling using trammes$ @@d trotlines occurred from April
to September, with the majority of the netting gffaccurring in August and September.
Trend sampling was completed each August, SepterabdrOctober, with boat-
mounted electrofishing equipment. Coffelt elecsbiing equipment with a single boom
and cable dropper was used from 1998 to 2007 ag@08. In 2008 and from 2010 to
present, the electrofishing system changed to @ahSRoot unit with double boom cable
droppers. Sampling occurred in the following fiventd areas: Forsyth (downstream of
Cartersville Diversion), Miles City (above and belthe Tongue River confluence),
Fallon (above and below the O’ Fallon Creek conflee, Intake (downstream of Intake
Diversion) and since 2003, Hysham (downstream oicRar Diversion). Trend areas are

approximately 9.6 river km in length. All fishesaemntered were collected, identified to



species, enumerated, measured (fork length fogetur and total length for all other
species), and if length was greater than 100mnylveei.

An index of abundance (catch per effort) was caltea for all species captured.
Catch per effort was also calculated by trend eadtr Sauger, Channel Catfish, and
Smallmouth Bass and by relative location to IntBkeersion Dam (e.g. upstream or
downstream). Indices of population structure (inoeatal relative stock density) and
condition (relative weight) were calculated for §ay Channel Catfish, Smallmouth
Bass, Shovelnose Sturgeon, Burbot, and Walleye éfsah and Neuman 1996). Length
frequency histograms were developed for SaugeSagelnose Sturgeon to compare
populations upstream and downstream of Intake Bigar Population structure and
condition for Sauger, Shovelnose Sturgeon, Buidrad, Walleye were described using 1)
only data from autumn trend sampling (autumn tréaid) and 2) all data collected
during a given year (all data). Autumn trend dataless biased and provide the best
insight into population structure and condition amgears because consistent timing,
location, and methodology during the study pertéowever, low catch rates of some
species during autumn trend surveys preclude makfegences thus inclusion of all data

was helpful.

RESULTSAND DISCUSSION

To date, 43 different species have been capturédeohower Yellowstone River
during the annual autumn trend surveys. Catch biyoseduring 2016 is summarized in
Appendix |. Daily water discharge during 2016 n8ainey, MT was low through March
and mid-April, average through May, and low to veny from June through September
when compared to thel02-year historical mediarydisicharges (Figure 1). Spring
rain events in April through mid-May led to the cheteristic, short duration water pulses
in the Lower Yellowstone River. Peak discharg2@i6 at Sidney was 31,800%/$ec
(provisional data) on June 12. The average Audigsharge for the years 1911 through
2015 at Sidney is 8,12C*fsec. Monthly statistics have yet to be complétedJSGS

stream gaging stations during 2016. However, prowvé data suggests the average



August discharge in 2016 will be approximately 8 &Y /sec, making August of 2016

one of the driest Augusts on record (Figure 1).

It is important to note that electrofishing geari@d during the duration of the
study. Due to gear variability and associated dmgefficiency between Coffelt and
Smith-Root electro-fishers, direct comparison dtbaates between years of different
gears is cautioned. High variability between sangptondition and year is inherent;
therefore, trends observed for populations ovee tivere more useful than trends in any
given year. Beginning in 2009, as a result of takidPSturgeon survival investigations
conducted in August and September, inference acgtdioa Shovelnose Sturgeon
analysis were improved because of the substantetase in the number of Shovelnose
Surgeon sampled.

Sauger

Sauger continue to be one of the most commonlyraedegame fish during the
annual Yellowstone River trend sampling. Catckesdtom 1998 to 2007 averaged over
8 fish per hour. In recent surveys, the catch rate® trended upward and average nearly
16 fish per hr from 2008 to 2013. Catch rate afdga in 2016 was among the highest
recorded since the inception of the trend samglliig© fish/hour) (Figure 3). Catch rates
averaged about 12 fish per hour in the 1970s aB0<lBut declined to about 2 fish per
hour from 1990 to 1997, leading to the listing ali§er as a Species of Special Concern
in Montana (McMahon and Gardner 2001). Catch rage® since improved and are
greater than pre-decline levels. In 9 of the l&@sydars, catch rates of over 10 fish per
hour have been observed, and 6 of the last 10 gatrhk rates have been over 15 fish per
hour . Catch rates of about 10 fish per hour suppgood Sauger fishery (McMahon
1999). In 2016, catch rates were at or abovestOder hour at all trend section with the
exception of Hysham. Moreover, catch rates forggawere 17.5 per hour at Fallon and

38.7 per hour at Intake (Figure 4).
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Figure 3. Catch per effort of Sauger in the Yeltome River, 1998 to 2016.
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Figure 4. Catch per effort of Sauger in the Yeltone River by trend area, 1998 to
2016.



Population structure was dominated by stock toityusize fish in 2011, quality to
preferred size fish in 2012, preferred to memorab®013 and 2014 (Figure 5). The
population structure in 2015 and 2016 returnednmee balanced distribution with
many stock and quality size fish with some prefésize and fewer memorable and
trophy size individuals (Figure 5). Relative weigliall Sauger captured was 86. Size-
specific relative weight was highest for memoradbked fish (95) and lowest for stock
and quality sized fish (85) (Figure 5). Decreassdtive weight from 2015 to 2016 was
observed in both stock and quality size fish (Fegbiy.

Sauger are a highly sought after species on thiewstone River and despite the
observed upward trend in catch rate, the populaimuld continue to be monitored.
Research concluding in 2004 documented that expiloit (18.6%) is unlikely to
significantly affect this population during mostays but is high enough that angler
harvest should be closely monitored (Jaeger 2@#yitionally, anecdotal observations
would indicate that the number of river boat ownr®as increased in recent years. The
potential for increased fishing pressure and harfuether supports the need to closely

monitor trends in the Yellowstone River.
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Figure 5. Incremental relative stock density (R@BJ relative weight (Wr) of Sauger captured duangumn trend sampling (panels
A and B) and by all sampling (panels C and D) m Ytellowstone River, 1998 to 2016.



Sauger have been marked with Floy T-bar tags sifé&. Tagging occurred
during spring and fall from 1997 to 2004. Since 2@auger were only tagged during the
spring spawning season. It was assumed that siagggd fish randomly redistribute in
the Yellowstone River, decreasing tag return dsce 2005, spring tagging efforts have
resulted in 5,730 tagged Sauger. Voluntary anglgréturn information documented that
108 tagged Sauger were caught by anglers during @bwhich 78 (72%) of these fish
were harvested (Table 1).

In 2012, prior to the onset of irrigation at IntaB&ersion, a new Intake head
gate structure with screens was constructed taepteantrainment of fishes greater than
40 mm total length into the canal. It was estimabed about 600,000 fish of 34 species
were entrained in Intake canal each year duringrtiseMay to mid-September irrigation
season and Sauger account for roughly 67,000 dbtaenumber of fish entrained each
year (Hiebert et al. 2000). Historically this wodldve corresponded to a loss of over
13,000 five-fish angler limits annually. Investigats of the screens entrainment
protection efficiency were completed by the BOR@®1-2015, and these results should
be available by Horn et al. by Spring 2017.

Entrainment protection was phase one of a two-pfisisery restoration effort at
Intake. Phase two of the project, of which congtamchas not yet began, has two
objectives 1) to provide fish passage at IntakeeRion Dam 2) and deliver the irrigation
district their full water right. Sauger are foumdaggregations from Miles City
downstream to Glendive during the spawning seddost juvenile Sauger likely rear
downstream of Intake Diversion (Penkal 1992). KatBiversion Dam is a recognized
barrier to fish movement and migrations most ngtaésétricting adult Pallid Sturgeon to
the lower river. Evidence also suggests that #ma thay restrict passage of Sauger
(Rugg 2016), especially those less than 275mmnigtke Length frequency analysis of
2016 autumn trend sampling reflects this. Sauger tlean 275 mm only account for
2.2% of the total catch upstream of Intake whilesthnsmaller Sauger represented 15.8%
of total catch downstream of Intake (Figure 6).isTabserved length dimorphism
suggests the sustainable presence of Sauger iadbke of river upstream of Intake is

dependent upon upstream migration of Sauger fremeaach of river downstream of



Intake. The result of Intake influence on Saugeveneent is a tenuous link between the
upstream reach of river containing important spagrand the lower reach of river
where young Sauger rear and grow to maturity. Eketen of passage problems at
Intake would reduce or eliminate the ability of §auto recruit upstream and would
likely result in a swift and severe decline in fapulation. The future stability of the
Lower Yellowstone River’s robust Sauger populati@pends on connectivity

throughout the system and demonstrates the nesthio unimpeded passage at Intake.
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Table 1. The number of Sauger tagged in the YeliowesRiver that were recaptured by anglers fron812®16. The total number of
tagged Sauger recaptured by anglers and the wmtaber of tagged Sauger harvested by anglers (engeagses) are listed.

Yr

taggec Number Angler Recaptures of Tagged Sat

tagged 199¢ 199¢ 200C 2001 200z 200: 2004/ 2005 200¢ 2007  200¢ 200¢ 201C 2011 201z 201z
1997 39 0 2 (1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
199¢ 54& 36(5 14(1L 3(2 3(2 1(1) 1(1) 0 0 0 0 0 0 0 0 0 0
199¢ 49: - 528  7(7) 2(ac 2(1) 1(1) 1(1)  1(1) 0 0 0 0 0 0 0 0
200( 42¢ - - 12(3  15(7,  9(2) 4(1) 22) 333 1(0 0 0 1(0) 0 0 0 0
2001 40¢ - - - 4921 2416  9(5) 6(4) 2(1) 1(0 0 1(0) 0 0 0 0 0
200z 621 - - - - 62(39 46(38 13(12 109 3(1) 1(1) 1(0) 0 0 0 0 0
200: 344 - - - - - 36(19 14(13 4(2) 3(1) 2(1) 2(2) 0 0 0 0 0
200¢ 44 - - - - - - 0 0 0 0 0 0 0 0 0 0
200t 42z - - - - - - - 3(3) 4(3) 3(3) 18(12 2(0) 5(3) 0 0 0
200¢€ 30¢ - - - - - - - - 7(7) 10(10 7(5) 3(2) 0 0 0 0
2007 734 - - - - - - - - - 23(21 16(8 15(10 8(5) 5(4) 0 0
200¢ 627 - - - - - - - - - - 16(90 196, 9(6) 3(3) 2(1) 0
200¢ 59€ - - - - - - - - - - - 20(12 12(8 5(3) 1(0) 0
201( 0 - - - - - - - - - - - - - - - -
2011 682 - - - - - - - - - - - - - 13(9 12(7, O
201z 54¢ - - - - - - - - - - - - - - 6(4) 8(6)
201z 504 - - - - - - - - - - - - - - - 3(2)
201¢ 31C - - - - - - - - - - - - - - - -
201¢ 531 - - - - - - - - - - - - - - - -

201¢ 46¢€ - - - - - - - - - - - - - - - -



r Number

taggec Angler Recaptures of Tged Saugt
tagged 201¢ 201¢ 2016
1997 39 0 0 0
199¢ 54E 0 0 0
199¢ 497 0 0 0
200( 42€ 0 0 0
2001 40¢ 0 0 0
2002 621 0 0 0
200: 344 0 0 0
2004 44 0 0 0
200¢ 422 0 0 0
200¢ 30¢ 0 0 0
2007 734 0 3(3) 0
200¢ 627 0 0 0
200¢  59¢ 1(1) 0 0
201( 0 - - -

2011 682 33 3(1) 0

201z  54¢  19(18 18(15) 8(6)
201z 504 108 7(5)  5(4)
2012  31C 33(29 22(18) 18(16)
201t 531 - 55(46) 31(23)
201€  46€ - - 46(29)
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Figure 6. Length frequency distribution of Saugmptared in the Yellowstone River
during 2016 downstream and upstream of Intake BigarDam.

Ice flow and historic river flow observed in theldgvstone River in 2011 caused
substantial scouring of the placed rock on thet@Ebitake Diversion Dam. This
combined with drought conditions in 2012 and th#ahoperation of the new screened
head gate required extensive addition of rock éoltitake Diversion Dam in July and
August 2012 to deliver the Lower Yellowstone Irtiga Project’s full water right. The
irrigation district added rock to the crest of ke#aDam for 21 days resulting in 543 loads
estimated to be 1900 cubic yards of rock. Thisread quantity of rock was about 3 to
4 times the amount of rock annually required. Ne qund post crest elevations were
documented but anecdotal reports and observatiggests this activity increased the
dam’s height. Conversely, extreme ice flows duthimgspring of 2014 likely removed a

substantial amount of rock from the crest of thea@dad may have provided additional



passage opportunity for fish capable of navigativegturbulent water, between voids in
the rock crest. Yearly variation in crest heighte to the amount of rock on the crest,
will be minimized if/when a new concrete weir imstructed in the mainstem of the
Yellowstone River as a part of the Intake Diverdiam Modification project.

Another threat to the Sauger population in the Xe#itone River is nonnative
Smallmouth Bass. In other waters, populationsooiative Smallmouth Bass adversely
affected Sauger relative abundance. Smallmouth gésced Sauger as the most
common top predator in the Tongue and upper Misswers following impoundment as
bass capitalized on decreases in turbidity andagite of natural hydrographs
(McMahon and Gardner 2001). Stable isotope anaiysgestigation on the Yellowstone
River documented near identical carbon and nitraggmatures that suggest very similar
foraging habits between Sauger and Smallmouth @issten 2010). Loss of the natural
hydrograph and warm, turbid prairie stream charawftéhe Big Horn River combined
with increasing prevalence of stream bank armaooirttpe Yellowstone River likely
create conditions that favor Smallmouth Bass owerg8r upstream of the Powder River
confluence. Incremental relative stock density@R&nd relative weight were compared
between Sauger captured upstream and downstretma Bbwder River (Figure 7). The
size distribution of Sauger downstream of the PaviRieer confluence was dominated
by stock to quality-sized individuals whereas ugatn of the Powder River confluence
was dominated by quality to preferred-sized indiail$ (Figure 7). Counter intuitively,
relative weight of Sauger captured downstream ®fRtbwder tended to be lower for all
incremental RSD groups when compared to those @ptipstream of the Powder River
(Figure 7), despite high relative abundance of 8nwith Bass at Hysham (25.2 per
hour), Forsyth (12.6 per hour), and Miles City (Bes hour). Inter-specific competition
between Sauger and Smallmouth does likely occwghier, other biotic and/or abiotic
factors likely also play a role in Sauger conditinrihe Yellowstone River. The
Smallmouth Bass daily bag limit on the entire Yeltone River was increased to 10,
from 5 in 2015, for the 2016 fishing regulations@a The increased bag limit was
aimed at reducing inter-specific competition betv&enallmouth Bass and other native
species, particularly Sauger, as well as provididditional opportunity for anglers

wanting to harvest Smallmouth Bass.
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The high sediment load and associated turbidithefPowder River could likely
act as a habitat barrier for further downstreamaegmn of Smallmouth Bass and
provide valuable habitat for Sauger and other eatpecies. The Powder River is one of
the last remaining tributaries to the YellowstoriedRthat has not been altered by a dam
and maintains some semblance of its historic hydgy High catch abundances near
the Powder River confluence likely reflect its sfgrance to the Yellowstone River fish
assemblage. For example, one Sauger that wasitaggee Yellowstone River near the
Powder River confluence in 2012 was recapturedivzhaving moved over 233 river
miles upstream in the Powder River and Clear Cre&Kyoming. This individual also
managed to navigate past Kendrick Dam on ClearkCr&be near natural hydrograph of
the Powder River plays an important role in thesewwation of native species that have a
life-history strategy reliant on these warm anchhjgurbid systems.

Hybridization with nonnative Walleye representstaeo potential threat to the
Sauger population. Sauger/Walleye hybridizationlieen documented on the
Yellowstone River with highest frequency in theatearound the mouth of the Tongue
River (Bingham et al 2012). High catch rates ofiey@ downstream of Intake Diversion
Dam during spring tagging efforts and subsequentdturns indicate that there is a
segment of the Lake Sakakawea walleye populatianrégularly uses the Yellowstone

River for spawning.

Channel Catfish

Channel Catfish are among the most commonly sangaetk fish during the
autumn trend. Catch rates have decreased sincedbs high catch in 2011, yet the
Channel Catfish catch rate remains above the fgat@verage (Figure 8). An increasing
trend of catfish relative abundance is believeldean response to relief of drought
conditions and an increase in sampling efficieresutting from the switch to Smith
Root’'s GPP 5.0 electrofisher system. When test&l Isy side, the current electrofishing
system a Smith Root GPP electrofisher appearstfedorm the previously used Coffelt

VVP 15 electrofisher and may be partly respondiimencreased catch rates since 2008.

18



Catch rates have been consistently highest in ftsh&in trend area and lowest in the

Intake trend area (Figure 9).
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Figure 8. Catch per effort of Channel Catfishha ¥ellowstone River, 1998 to 2016.
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Figure 9. Catch per effort of Channel Catfishha ¥ellowstone River by trend area,
1998 to 2016.

Channel Catfish population structure remains stéfilgure 10). Consistent low
proportions of stock to quality size fish suggekts smaller size classes are not fully
recruited to the sampling gear (i.e. larger fish more susceptible to electrofishing) or
rear in un-sampled areas (i.e. deep pools, trim#amMonetheless, the stability of the
observed population structure suggests that receumt is not limiting. Fish were
predominately quality to preferred size (410-610)nbot approximately 6% were
preferred to memorable (610-710 mm) and less tBanvére memorable to trophy size
(710-910 mm). Relative weight of Channel Catfislthia Yellowstone River has
displayed large inter-annual variation. Decreaséative weights of all size categories
were observed between 2015 and 2016 sampling @i, potentially from low water
levels in the Yellowstone River throughout the FEdlR016. Above average discharges
throughout much of the year during 2014 and duttvegSpring of 2015 inundated much
of the floodplains and provided connectivity willetmain channel. Floodplain

connectivity has been identified as a crucial congmo of large river systems by
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increasing production and providing off-channelitet{Junk et al. 1989) for foraging,

spawning, and rearing (Poff et al 1997.)
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Yellowstone River, 1998 to 2016.



Smallmouth Bass

Smallmouth Bass catch rate has increased dragt&iatie the inception of the
autumn trend monitoring (Figure 11). Increasednalance coincided with the onset of
drought conditions that decreased turbidity inltbever Yellowstone upstream of the
Powder River. With the return of above average 2009, Smallmouth Bass catch
rates trended downward. Below average flows anémgarity returned in 2012 and
2013 and again these conditions coincide with emed Smallmouth Bass catch rates.
Flows in 2014 were above average, and the SmallmBass catch rate declined once
again through 2015. Flows in the Yellowstone Riering the fall of 2016 were near
historic lows, and the Smallmouth Bass catch ratelg doubled from 2015 to 2016.
Smallmouth Bass were the third most frequently antered game species in 2016
despite only being commonly observed in the tregadigns upstream of Miles City
(Figure 12). The population structure is domindigdmaller size classes with the
majority (75%) of fish in the stock to quality lehgcategory, with some (18%) quality to
preferred length, few (7%) preferred to memorabigth, and no memorable or trophy
sized fish (Figure 13). While sampling data suggést size structure is dominated by
shorter Smallmouth Bass, anecdotal evidence sug§esallmouth Bass effectively
avoid electrofishing gear when turbidity is lowor@lition of Smallmouth Bass residing
in the Yellowstone River is and has been consistéigh for all size-classes (Figure
13). Increased abundances and exceptional lepgitife weight of Smallmouth Bass in

the Yellowstone River provide an excellent anglopgortunity upstream of Miles City.
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Figure 11. Catch per effort of Smallmouth Basthm Yellowstone River, 1998 to 2016.
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Figure 12. Catch per effort of Smallmouth Basthi Yellowstone River by trend area,
1998 to 2016.
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Shovelnose Sturgeon

Shovelnose Sturgeon abundance during autumn tremeys has been variable
throughout the study period (Figure 14) and limitgerences can be drawn from
electrofishing trend data as the gear is a relgtinefficient sampling method for this
species. Nonetheless, current trend sampling andental netting efforts suggest that
Shovelnose Sturgeon are present and widely diséibdownstream of Cartersville

Diversion.
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Figure 14. Autumn trend survey catch per efforBbbvelnose Sturgeon in the
Yellowstone River during autumn trend survey, 1892016.
Trend sampling using more efficient gears, suctiréisng trammel nets (e.g.
Backes and Gardner 1994), would allow more robsistn@tes of population trends.
Shovelnose Sturgeon sample size has increasedioegin 2009 with the onset of

juvenile Pallid Sturgeon monitoring. This monitagiatilizes trammel nets, primarily in



August and September, to capture Pallid Sturgedraara byproduct efficiently sample
Shovelnose Sturgeon. Most netting effort is conellat sites downstream of Intake.
However, sites as far upstream of Intake as Caitler®iversion Dam at Forsyth have
been sampled. All Shovelnose Sturgeon are enuetkeaaitd a daily subsample are
measured and weighed during the Pallid Sturgeonv&lmonitoring. One-inch trammel
nets drifted during the survival analysis captutg@?4 Shovelnose Sturgeon during
2016. Catch per distance trended downward bet®@@8 and 2011 and has since
remained relatively steady from 2011 to presergyfé 15). Pallid Sturgeon sampling
traditionally had taken place in large, bluff pooShovelnose Sturgeon catch rates seem
to be lower in these bluff pools and higher in ketilsiassociated with riffles and runs.
During 2014, catch rates of Pallid Sturgeon wereilobluff pools; thus, netting effort
was spread out across multiple habitat types imetudffle and run habitat. Pallid
sturgeon sampling in bluff pools during 2015 yieldeany captures, and thus the
sampling was directed at these habitats for mu¢heof015 season. 2016 sampling
efforts included a combination of bluff pool antfle/run habitats. Sampling efficiencies
are ever-changing with highly variable dischargaess years. In 2011, above average
discharge made it difficult and dangerous to saraptee locations. Conversely, below
average discharges during 2012 and 2013 hampezeability to drift trammel nets
because of low current velocity. If Shovelnoser@ton population monitoring is a
management object, sampling protocols should beseeéwthat would specifically target
Shovelnose Sturgeon (e.g. repeated, yearly samiplidgsignated riffle and run
habitats). Currently, graduate research is beimglacted to assess Yellowstone River
carrying capacity for Pallid Sturgeon. As a pdrthis research, a mark-recapture
Shovelnose Sturgeon population estimate modelbgillevised. A population estimate
model would be a good supplement for relative abuand calculations and would
provide a “check” to verify if relative abundancaaulations are accurately tracking the

population status.
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Figure 15. Catch rates of Shovelnose ;Tjrrgeolnein(ellowstone River from 2009 to
2016 during the Pallid Sturgeon survival analysanitoring effort.

Highly variable catch rates and low sample sizeenked during trend sampling
resulted in limited population structure and coiediinformation precluding drawing
inferences from shovelnose trend data (Figure Hi)wever, combining all available
data for a given year significantly bolsters sangite and analysis of this more robust
dataset indicates that population structure isetaihd balanced (Figure 16). Size-

specific relative weight across all size-classes mgar or above 100 (Figure 16).
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As previously described, restoration efforts angently underway to attain fish
passage at Intake. Passage alternative explotionpted investigative analysis of
length frequency distribution of Shovelnose Sturgepstream of Intake compared to
that of those downstream of Intake. In 2016, ttal tcatch indicated a divergent size
distribution between Shovelnose Sturgeon captupstteam and downstream of Intake
Diversion Dam similar to the trend observed in Say§igure 17). Shovelnose Sturgeon
shorter than 400 mm comprised 37.5% of the tot@hcdownstream of Intake, yet only
9.6% of the total catch upstream of Intake (FigLife Further exploration is needed to
determine the rate of exchange of Shovelnose Sinrgpstream and downstream of
Intake Diversion Dam. It is possible that there smurce/sink dynamics between the

stocks upstream and downstream of Intake DiverSiam.
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Figure 17. Percentage of the total Shovelnose &brgatch by length group upstream
and downstream of Intake Diversion Dam during stalvanalysis sampling 2016.
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Pallid Sturgeon

Multiple Pallid Sturgeon research and recoveryéats occurred on the Yellowstone
River during 2016 including: telemetry trackingamfults and juveniles to assess spawning,
habitat use, and passage limitations, and juveaihepling to continue historical trend data and
aid in the computation of survival estimates othaty stocked individuals. Water discharge has
been variable throughout Pallid Sturgeon monitonmtihe Yellowstone. Netting efficiencies,
catchability, and habitats available to sample tihue varied considerably between years
throughout the longevity of Pallid Sturgeon monitgrin the Yellowstone River. Relative
abundance calculations should thus be used witliocewhen making conclusions about the

population trends.

PALLID STURGEON POPULATION MONITORING

Annual targeted monitoring of hatchery-reared Baéiurgeon was conducted using
drifted trammel nets. The data derived from theffarts are used in multiple ways including the
estimating survival of stocked Pallid Sturgeonv@ial estimates are generated by Jay Rotella
utilizing these data and by data collected by ofieddl crews. Bluff pool habitats between Intake
Diversion Dam (Intake) and the confluence with Missouri River are traditional focal points of

our efforts.

RESULTS

In 2016, 180 trammel nets were deployed, yieldinota netting effort of approximately
51.9 hours and 70.0 km drifted. Forty-three B&fliurgeon were captured ranging in size from
340 mm to 995 mm. While all length groups betwg@d and 700 were represented, the majority
of individuals were in the 400 mm length group (Fiy18). Pallid Sturgeon catch rate by hour
(0.83 fish/hr) and by distance (0.71 fish/km) remeai low compared to the 10-year average, but
the catch trend continues to closely match thekstgdrend (Figure 19). That is, the highest
catch rates in the past 10 years have all coincidgdrelatively high numbers of Pallid Sturgeon

stocked (Figure 19). Reduced catch rates in re@ars are potentially due to a change in
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stocking strategy that has drastically decreaseditimber of hatchery-reared, juvenile Pallid
Sturgeon stocked in an attempt to alleviate paénérrying-capacity concerns.

Ten genetic samples were taken from and 14 raginsmitters were implanted into
Pallid Sturgeon during 2016. Genetic sampleslvélused to determine the origin of unmarked
individuals (e.g. hatchery or wild produced) ashaslto assign parentage to those without
individually unigue markings. Radio transmitteridl we used to subsequently track and
potentially recapture Pallid Sturgeon to assessiratbn, habitat use, spawning migrations, dam

passage, etc.

TARGETED PALLID STURGEON MONITORING UPSTREAM OF INSKE
Monitoring of hatchery-reared Pallid Sturgeon upatn of Intake began in 2011 and has

been repeated annually thereafter. Previous téfgrimvestigations suggested suitable Pallid
Sturgeon habitat is available upstream of Intakargeted Pallid Sturgeon sampling was
conducted to document presence of juvenile Patlidggon above Intake. Trammel net sampling

focused on bluff pools and relatively deep runsveen Intake and the Powder River confluence.

RESULTS

Five days of netting effort above Intake resulted8 total trammel net drifts that
equated to 8.3 netting hours and 12.5 km driftElde effort resulted in the capture of 185
Shovelnose Sturgeon and 2 Pallid Sturgeon. Thataes Pallid Sturgeon catch rate above
Intake during the sturgeon-targeted effort was @ihr and 0.16 fish/km, while Shovelnose
Sturgeon catch rate was 22.3 fish/hr and 14.8Kimsl{Figure 20). Comparatively, Pallid
Sturgeon catch rates below Intake (0.9 fish/hrs @igh/km) were higher; however, Shovelnose
Sturgeon catch rates downstream of Intake werdasiifli9.25 fish/hr; 17.30 fish/km) (Figure
20). One of the two captured Pallid Sturgeon hRassive Integrated Transponder (PIT) tag that
yielded information on year-class and original ktog location. This individual was from the
2013 year-class of hatchery progeny, stocked asiagsyearling at Kinsey Bridge Fishing
Access Site (river mile170), and recaptured upsirebGlendive, MT at river mile 102. The
second Pallid Sturgeon captured upstream of Irdakeaot have a readable PIT tag, thus a
genetic sample was taken to assign parentage aeckirgy location for this individual. This
individual did however have its third, left scutamoved indicating (in combination with total

length) it was from the 2015 year-class of hatclpgogeny.
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MIGRATION PATHWAYS, HABITAT USE, AND REPRODUCTION ® PALLID
STURGEON

This was year five of a collaborative effort betwééS. Geological Survey (USGS) and
Montana Fish, Wildlife & Parks (FWP) investigatiagd assessing migration pathways, habitat
use and reproduction of Pallid Sturgeon in the &feditone River. The research need stems from
recovery efforts to attain passage at Intake, wlieited data are available regarding migrations
and reproduction of Pallid Sturgeon. Additionatlye data will be utilized to derive comparison
of Pallid Sturgeon migrations in the natural Yelkione River to those of the lower channelized
Missouri River. Efforts to monitor Pallid Sturgemproduction in the Yellowstone River is
warranted to examine temporal periodicity of spangrévents in relation to environmental
conditions and to quantify specific habitat on spiang grounds in a natural system. Objectives
of the research were 1) examine migration pathwiayislg, extent, main and side channel use
and approach to Intake 2) analyze habitat use-deptti velocities 3) document spawning-
timing, habitat and location 4) document the haticembryos.

Beginning in early April, manual tracking runs weanducted for telemetered adult
Pallid Sturgeon on the Yellowstone River at intéswvanging from once per week to once per
day. Tracking data will be supplemented with awoek of telemetry ground stations that covers
the Yellowstone River from Forsyth, MT to the caghce with the Missouri River, and the
Missouri River from the Milk River to the confluemavith the Yellowstone River (Figure 21).
Eight telemetered wild, adult Pallid Sturgeon weslecated via boat-mounted telemetry
equipment at or near (less than 5 river miles)kimia 2016 (Figure 22) (Note: additional Pallid
Sturgeon may have been detected on the telemewmyndrstations. Ground station data will be
compiled and summarized in Rugg et al 2016 — Movemef Yellowstone River native fish
species at Intake Diversion Dam). Code 77 wagdnkest individual detected at Intake as this
fish was detected below the dam on May 5. Intarglst code 77 was also the first Pallid
Sturgeon to ascend to Intake in 2015. None o8tRallid Sturgeon that moved to Intake passed
upstream of the structure (Figure 22). Converskelpdividual passed upstream of Intake in
2015 (code 79) and 5 individuals passed upstred?iid (codes 36, 49, 61, 68, 76). All of the
Pallid Sturgeon that passed Intake during 201428 utilized a natural side-channel that
circumvents the dam during periods of high rivesctiarge (approximately 45,00&$ec). Peak
discharge at the Yellowstone River USGS gagindcstatear Sidney in 2016 was 31,800siéc
(Figure 1).
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ADDITIONAL MISCELANNEQOUS PALLID STURGEON ACTIVITIES

Crews assisted with Pallid Sturgeon Broodstockectilbn in the lowermost reaches of
the Yellowstone River near its confluence with ktissouri River. Crews captured one
wild, adult male that was sent into the hatchestesy for propagation. Crews also
captured a wild male that had expelled a radicstratter. A new radio transmitter was
implanted into the individual to increase the pagioh of telemetered wild adult Pallid
Sturgeon.

Crews assisted USGS and FWP Region 6 fisheridsmtafa larval drift study
conducted on the Missouri River below Ft. Peck Darhe study was designed to
characterize drift behavior of recently hatchedi®&turgeon released near a known
spawning location near the Milk River confluend@esults of this study should be

summarized by Braaten et al. in 2017.
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Burbot

The total number of Burbot captured each yeanis |dhe catch rate from 2014
to 2016 was less approximately half of what waseoled in the previous two years
(Figure 23); however, catch rate calculations basekbw sample sizes can be greatly
affected by only minor changes in catch frequeroyw catch rates are attributed to the
timing and gear used for trend sampling; Burbotraost effectively sampled with baited
hoop nets in the early spring and late autumn @dweellner and Guy 2004). However,
it is also possible that Burbot are limited by thkatively high summer temperatures,
especially in August when the natural water supplpwest and withdraws for irrigation
needs are greatest, of the lower Yellowstone Regy. Nikcevic et al. 2000) and the
low catch rates observed accurately reflect lowndlances. These autumn trend data
likely only provide an indication of presence osabce since electrofishing is an

inefficient method for capturing Burbot.
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Figure 23. Autumn trend survey catch per efforBofbot in the Yellowstone River,
1998 to 2016.



Low catch rates also preclude inferences relatgubpmlation structure and condition.
The few Burbot sampled during the autumn trendesyswvere relatively small and of
poor condition (Figure 24). Despite the additiorabbiength and weight data, the number
of Burbot sampled remains low and limits inferenftem this data set are limited

(Figure 24). Different gear types and sampling Srage necessary to obtain an adequate
sample size to characterize abundances, struetndesondition of this population.
Research conducted in 2004 and 2005 to investibatpresence and distribution of
Burbot in the Yellowstone River. The investigatmcumented that Burbot catch rates
increased as river km increased (Rhoten 2010). tAadail efforts are warranted to
develop sampling methods that allow for populatr@md and size structure comparisons
between collection years, and to determine thetiomof the Yellowstone River in the
life-history of Burbot.
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Walleye

Catch rates of Walleye were consistently low frd@®8 to 2007 and then trended
upward beginning in 2007 and has been at an adl high in 2015 and 2016 (Figure 26).
The observed catch rate coincides with anecdotdeareports of increased Walleye
abundances. Most Walleye in the Yellowstone Rivere thought to be part of an
adfluvial population residing in Sakakawea Resear@i@enkal 1992). Adults move into
the Yellowstone River from late autumn to earlyisgyr spawn during April, and return
to the reservoir (Penkal 1992). Recent floy tagmetiata supports these hypotheses. Of
the 210 Walleye tags returned from Yellowstone Rtagging efforts during the period
2011 to 2015, 73% were returned on Lake Sakakaavehonly 21% were returned on
the Yellowstone River.

Catch rates of Walleye in all trend sections hageded upward since 2005 with
the highest catch rates at Intake, the most doeastitrend section (Figure 27). The
increased catch rates coincide with increased vetels of Sakakawea Reservoir,
therefore it has been hypothesized that recenbWstone River upward trends may be
resultant of elevated water levels in Sakakawe&iRes. The elevated reservoir water
levels increased productivity and as a result,icedtes within the Yellowstone River
may simply reflect increased abundances within Kakaa Reservoir. This upward trend
should be monitored closely and is of concern beeat potential Sauger/Walleye

hybridization and increased competition with naBaager.
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Figure 26. Catch per effort of Walleye in the 6elstone River, 1998 to 2016.
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Figure 27. Catch per effort of Walleye in the 6elstone River by trend area, 2005 to
2016.

The Walleye population structure was unbalancedséedied towards smaller fish when
trend surveys began, but in recent years the pbpanlaas become more balanced

(Figure 28). Size-specific condition of Walleyedsrto increase as size-class increases.
That is, stock to preferred-sized fish capturedveen 2010 and 2016have generally had

lower condition than preferred to trophy-sized f{Bigure 28).
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Rare gamefishes

Abundances of game fish that were traditionallgkacaptured appear
consistently low throughout all years with the gxtaen of Northern Pike (Figure 29).
Recent Northern Pike catch rates have increasedotfee times that of historic catch
rates between 1998 and 2009. Increased catchieg dend sampling mimic anecdotal
reports from anglers suggesting abnormal increBsethern Pike abundances. The catch
rates in 2012 and 2013 were the two highest orrdeioo Northern Pike. Catch rate in
2016 was among the highest recorded since trengdisanibegan. Northern Pike catch
rate was highest at Intake, low at Fallon, and neee caught at the Miles City, Forsyth
nor Hysham trend sections (Figure 30).

Northern Pike abundances are continually the higgiethe Intake trend section.

It is assumed the majority of Northern Pike aréters to the Yellowstone River who
originated in Sakakawea Reservoir. To investigatd sssumptions 56 Northern Pike
were equipped with floy tags in 2012. A very linditeumber of tags have been returned,
thus the small sample size and short duratiornrge lemits inferences at this time. It was
hypothesized that the observed population increasgd not persist for a number of
reasons but mainly because the lotic and seasdmghyturbidity waters in the
Yellowstone River create unfavorable conditionstfer species. Hypotheses associated
with increased Northern Pike abundances echo tioosecreased Walleye abundance.
As mentioned above, the elevated water levelsdareyears bolstered the reservoir
fishery and as a result, it is probable, catchsratihin the Yellowstone River simply
reflect increased abundances within Sakakawea ReseAdditionally, a North Dakota
biologist reported that with rapid water elevatioss, Sakakawea was not as productive
in 2012. Low productivity and increased predatarratance may have resulted in
increased reservoir emigration, thereby increabiaghern Pike catch rates in the
Yellowstone River. Future trend surveys should Hetfher explain catch rate

fluctuations.
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Figure 29. Catch per effort of rare game fishethenYellowstone River, 1998 to 2016.
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Figure 30. Catch per effort of Northern Pike ie thellowstone River by trend area,
2001 to 2016.

Common non-game fishes

Majority of common non-game fishes abundances kaperienced a trend
increase and others have remained relatively s{&idere 31). Shorthead Redhorse
Sucker has remained the most abundant specieseshsipte 2007. The abundance of
Shorthead Redhorse Sucker, Goldeye and River Gakpsbegan to trend upward in
2004 and has remained at the relatively high aburelaince that time.

100 ~

—&— Common carp

—O— Goldeye

—w¥— Longnose sucker

—A— River carpsucker

—&— Shorthead redhorse sucker
—{— White sucker

80 A

60

40 A
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20 4
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Figure 31. Catch per effort of common non-gamieefssin the Yellowstone River, 1998
to 2016.

Rar e non-game fishes

The majority of rare, non-game fish abundances heweined low but stable

since 1998 (Figure 32). However, Freshwater Drutahceates have increased in
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abundance from 2006 to present. Relative abundafnéeeshwater Drum was below
one fish per hour until 2008. The 2015 trend surmeatgh rate of Freshwater Drum was
the highest on record; the 2016 catch of Freshvixiem decreased, but remained high
in comparison to the long-term trend. AbundanceBloé Sucker, a Species of Special
Concern in Montana, exhibited proportionally laflyetuations from 1998 to 2000 and
displayed the second highest catch rate on reca2@12. The catch rate of Blue Sucker
decreased by over 50 percent from 2012 to 2014stetemained above the historic
average. Catch rates increased in 2015 and in. B)dé Sucker catch rate in 2016 was
the highest recorded. A large portion of the Bluek&r captured came from the Miles
City trend section (Miles City Blue Sucker C/f Dfr). Shortnose Gar, also a Species
of Special Concern in Montana, are rarely sampledd the trend survey. In 2011 the
catch rate of Shortnose Gar was an all time high bf fish per hour. Interestingly, all
six Shortnose Gar captures in 2011 occurred doeastiof Intake on September 26,
2011. No Shortnose Gar were captured between @0d 2014 trend sampling.
However, anglers near Miles City have reportedhlgatcgar from 2011 to 2013. A
single Shortnose Gar was captured in the Intakeltsection during 2015 sampling. No

shortnose Gar were captured during 2016 sampliogtef
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Figure 32. Catch per effort of rare non-game fsineghe Yellowstone River, 1998 to
2016.

Cyprinids

Only three cyprinids (i.e. Flathead Chitbjbognathus spp., Emerald Shiner) are
commonly encountered during the annual trend saigplCatch rates of these species
has been variable from year-to-year (Figure 33gctofishing is an inefficient method
to accurately track abundance trends in these dydied species. The mesh size of the
dip nets used precludes the capture of the vagirityapf individuals observed. Seining
and/or mini-fyke nets should be added to the stahgdear if reliable relative abundance

estimates are desired for small-bodied fish.
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Figure 33. Catch per effort of cyprinids in thelMwstone River, 1998 to 2016
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APPENDIX |

SUMMARY OF ANNUAL CATCH BY TREND SECTION

Table 1. Summarized results of Yellowstone Rivend

sampling, 2076.

_ C/f Mean Me_an
Species N (fish/hour) Length Weight
(mm) (@)
Hysham
Bigmouth Buffalo 1.0 0.2 611.0 3780.0
Black Crappie 1.0 0.2 205.0 150.0
Blue Sucker 1.0 0.2 768.0 3780.0
Brown Trout 1.0 0.0 208.0 100.0
Burbot 1.0 0.2 705.0 2020.0
Channel Catfish 216.0 37.0 483.4 1170.8
Common Carp 24.0 4.1 521.8 1974.2
Emerald Shiner 41.0 7.0 91.2
Flathead Chub 8.0 14 144.5
Freshwater Drum 15.0 2.6 382.3 815.3
Goldeye 85.0 14.6 345.7 361.5
Hybognathus spp. 353.0 60.5 106.7
Longnose Dace 1.0 0.2 70.0
Longnose Sucker 130.0 22.3 307.1 363.8
Mountain Sucker 1.0 0.2 141.0 40.0
Mountain Whitefish 4.0 0.7 168.5 37.5
River Carpsucker 211.0 36.1 395.8 865.9
Sauger 40.0 6.9 384.7 524.0
Shorthead Redhorse
Sucker 496.0 84.9 327.0 508.4
Smallmouth Bass 147.0 25.2 179.3 183.5
Smallmouth Buffalo 3.0 0.5 621.0 3790.0
Walleye 11.0 1.9 529.5 1597.3
White Sucker 109.0 18.7 376.7 651.3
Forsyth
Blue Sucker 5.0 1.2 743.6  3750.2
Channel Catfish 27.0 6.3 449.1 904.2
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Common Carp
Emerald Shiner
Flathead Chub
Freshwater Drum
Goldeye
Hybognathus spp.
Longnose Sucker
River Carpsucker

Sauger
Shorthead Redhorse
Sucker

Smallmouth Bass
Smallmouth Buffalo
Stonecat

Walleye

White Sucker

Bigmouth Buffalo
Black Crappie
Blue Sucker
Brown Trout
Burbot

Channel Catfish
Common Carp
Emerald Shiner
Flathead Chub
Freshwater Drum
Goldeye
Hybognathus spp.
Longnose Sucker
River Carpsucker

Sauger
Shorthead Redhorse
Sucker

Shovelnose Sturgeon
Smallmouth Bass
Smallmouth Buffalo
Stonecat

Walleye

White Sucker

45.0 10.5 4534  1266.4
2.0 0.5 91.0
26.0 6.1 117.8
13.0 3.0 349.5 577.7
140.0 32.6 346.4 356.3
26.0 6.1 96.3
43.0 10.0 315.3 394.2
124.0 289 384.3 779.8
51.0 11.9 383.6 504.9
415.0 96.8 345.2 481.8
54.0 12.6 210.1 219.0
18.0 4.2 612.1  3840.3
2.0 0.5 141.5 30.0
9.0 2.1 385.8 645.6
27.0 6.3 361.3 551.9
Miles City
1.0 0.2 503.0 2000.0
2.0 0.4 225.5 160.0
25.0 5.0 7419 3609.9
1.0 0.0 441.0 620.0
3.0 0.6 428.7 460.0
54.0 10.9 501.7 13141
32.0 6.4 464.1 1427.3
2.0 0.4 77.0
7.0 1.4 132.7
29.0 5.8 340.8 521.7
213.0 42.9 340.5 338.8
18.0 3.6 95.2
40.0 8.1 3342 4254
110.0 221 392.1 788.2
71.0 143 370.4 4417
434.0 87.4 336.4 455.9
1.0 0.2 625.0 1150.0
42.0 8.5 176.8 349.6
5.0 1.0 538.6 2583.0
2.0 0.4 149.0 25.0
18.0 3.6 416.0 669.4
16.0 3.2 347.8 488.1
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Blue Sucker
Burbot

Channel Catfish
Common Carp
Emerald Shiner
Flathead Chub
Freshwater Drum
Goldeye
Hybognathus spp.
Longnose Sucker
Northern Pike
River Carpsucker

Sauger
Shorthead Redhorse
Sucker

Shovelnose Sturgeon
Smallmouth Bass
Smallmouth Buffalo
Stonecat

Walleye

White Sucker

Bigmouth Buffalo
Black Crappie
Blue Sucker
Burbot

Channel Catfish
Common Carp
Emerald Shiner
Flathead Chub
Freshwater Drum
Goldeye
Hybognathus spp.
Lake Whitefish
Largemouth Bass
Northern Pike
River Carpsucker

Sauger
Shorthead Redhorse
Sucker

Shovelnose Sturgeon

Fallon

12.0 2.2 712.7 3071.7
2.0 0.4 220.0 70.0
46.0 8.6 389.5 670.7
11.0 2.0 505.5 1912.7
2.0 0.4 85.0

10.0 1.9 132.5

24.0 4.5 355.2 629.6
256.0 47.6 3115 268.8
17.0 3.2 101.1

7.0 1.3 316.3 3743

5.0 0.9 716.6 2050.0
72.0 13.4 394.6 905.6
94.0 17.5 358.8 382.2
240.0 44.6 318.8 3945

5.0 0.9 635.4 1184.0
2.0 0.4 149.0 170.0

4.0 0.7 334.8 700.0

2.0 0.4 102.5 10.0

7.0 1.3 367.3 428.6

2.0 0.4 293.5 380.0

Intake

15.0 2.8 682.5 5679.0
1.0 0.2 275.0 400.0
1.0 0.2 655.0 2700.0
3.0 0.6 317.7 288.3
8.0 1.5 386.9 761.4
10.0 1.9 480.8 1761.7
20.0 3.8 80.6

14.0 2.6 132.0

11.0 2.1 267.5 260.9
231.0 43.4 300.0 245.3
3.0 0.6 84.7

1.0 0.2 495.0

1.0 0.2 122.0 20.0
10.0 1.9 583.8 1109.0
109.0 20.5 413.7 1173.6
206.0 38.7 336.5 317.4
60.0 11.3 273.7 241.2
34.0 6.4 438.0 387.9
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Smallmouth Buffalo
Stonecat

Walleye

White Bass

White Sucker

2.0
2.0
31.0
5.0
2.0

0.4
0.4
5.8
0.9
0.4

669.5
132.0
386.5
386.4
342.5

4455.0
15.0
568.1
824.0
440.0
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