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Extended Summary

The Fort Peck Flow Modification Biological Data l@ation Plan is a multi-year multi-
component research and monitoring study designesatuate the influence of proposed flow
and water temperature enhancements from Fort Packdh habitat conditions and biological
response of pallid sturge&@saphirhynchus albus and other native fishes. As originally outlined
in the Missouri River Biological Opinion, propostolw modifications included releasing warm
water from Fort Peck Reservoir through the spill@increase discharge and water temperature
in the river downstream from the dam. Researchnamitoring components of the project
during 2009 included: 1) assessing water temperatnd turbidity regimes in the Missouri
River, tributaries and off-channel areas, 2) examgimovements and migrations of pallid
sturgeon, shovelnose sturgeSmaphirhynchus platorynchus, blue sucker€ycleptus elongatus,
and paddlefistiPolyodon spathula, 3) quantifying larval fish distribution and abwamte, 4)
assessing the reproductive success of pallid starged shovelnose sturgeon based on catches
of young-of-year sturgeon, and 5) assisting incbléection of adult pallid sturgeon for the pallid
sturgeon propagation and augmentation program. piidject was initiated in 2001, and has
been jointly implemented each year by Montana Rigitdlife and Parks and the U. S.
Geological Survey Columbia Environmental Researehté.

Proposed flow modifications were originally planfed2001 or the first year that
reservoir elevation and runoff criteria providecqdate conditions for release of reservoir water
through the spillway. However, since inceptiorthad project, low water levels in Fort Peck
Reservoir have precluded implementation of spillwelgases. Thus, similar to 2001-2008, data
obtained under the Fort Peck Project during 2089 gpresentative of physical and biological
characteristics under existing environmental coowlst in the absence of modified dam
operations.

Under Component 1, water temperature in the maimsdessouri River was warmest
(mean = 18.2C, maximum = 25.%C) at Fred Robinson Bridge in the free-flowing rigection
upstream from Fort Peck Reservoir and coolesteasite downstream from Fort Peck Dam
(mean = 11.3C, maximum = 13.%&C). Thus, impoundment and hypolimnetic releasesutsh
the dam suppressed mean water temperature ¥ @rid maximum temperature by 1°C8
Water temperature warmed gradually as the riveveétb280-km downstream from the dam, but
mean (17.8C) and maximum (23°C) temperatures remained ®9%nd 1.7C cooler,
respectively, than temperatures in the free-flowingr upstream from Fort Peck Reservoir.

The Missouri River Biological Opinion specified thaleases of warm water through the
spillway were targeted to provide a minimum tempeeaof 18C at Frazer Rapids downstream
from the dam. Lacking spillway releases in 2008tex temperature remained cool at Frazer
Rapids as mean temperature was X2 #&nd maximum temperature only reached 42.8
Turbidity in the Missouri River progressively inased as downstream distance from the dam
increased, but tended to be greater in the YellowesRiver.

For Component 2, radio tracking was conducted betwigoril and November in the
Missouri River between Fort Peck Dam and the hetelwaf Lake Sakakawea and in the lower
Yellowstone River.Manual tracking and ground based telemetry statiesslted in a total of
434 relocations of blue suckers, 200 relocatiorshofvelnose sturgeon, and 872 relocations of
pallid sturgeon. Species-specific information ocaltions and movement patterns are presented.
In the spring, 11 new pallid sturgeon were impldntéth transmitters. These individuals, added



to the existing population of implanted fish, vkt relocated during the next year to ascertain
discharge and temperature-related movement patecdhaggregations.

Under Component 3, a total of 1,100 larval fish gea® were collected between late-May
and early August from the Milk River, Missouri Rivat Frazer Rapids and Wolf Point, and
Yellowstone River. Nearly 2,000 larval fishes eg@ntative of eight families (Acipenseridae,
Catostomidae, Cyprinidae, Hiodontidae, Percidagddontidae, Salmonidae, Sciaenidae) were
sampled, but family representation was greatest giNin the Missouri River at Wolf Point.
Larval sturgeons and paddlefish were not sampleédaMilk River or Missouri River at Frazer
Rapids during 2009. One sturgeon larvae and sidllpéish larvae were sampled in the Missouri
River at Wolf Point. Samples from the Yellowstdrieer yielded 40 sturgeon larvae and 151
paddlefish larvae.

Under Component 4, 358 trawls targeting young-@rymallid sturgeon and shovelnose
sturgeon were deployed among sites in the Yellowes®iver and Missouri River above and
below the Yellowstone River confluence. During thiel-July through early September
sampling period, a total of 11 young-of-year storgeere collected and genetic testing
indicated that all young sturgeon were shovelntsgson. One individual was sampled from
the Missouri River upstream from the YellowstongdRiconfluence, and ten young shovelnose
sturgeon were sampled from the Missouri River ddmeasn from the Yellowstone River
confluence. No young sturgeon were sampled frailowstone River. Similar to earlier
years of the Fort Peck Project, there was no eeelensuccessful recruitment for pallid
sturgeon.

For component 5, personnel associated with theHewrk project assisted in collecting
adult pallid sturgeon for the propagation and augaten program. Greater than 450 trammel
net drifts were deployed during spring 2009 inMhissouri River and lower Yellowstone River
during spring 2009. Efforts resulted in the cdilec of several pallid sturgeon that were sexed
and staged, and transported to hatcheries.



Introduction

A section of the upper Missouri River basin inchglthe Missouri River from Fort Peck
Dam to Lake Sakakawea and the lower YellowstonemRientains a remnant population of
federally endangered pallid sturgessaphirhynchus albus. The size structure of this wild
population is skewed almost exclusively towardgda> 1000 mm; USFWS 2007) and
presumably old individuals. The lack of small sit&sses in the population coupled with the
finding that wild-produced young pallid sturgeorvbanot been documented for several years in
this section of the Missouri River basin (e.g.,&em et al. 2007, 2008, 2010a; Haddix et al.
2010; Wilson et al. 2010) suggests that naturalvepgg and recruitment are extremely limited
or nonexistent (USFWS 2007).

The Missouri River Biological Opinion (USFWS 20G0)mally identified that
operations of mainstem dams on the Missouri Rivirdsh suitability of river reaches for
pallid sturgeon For the Missouri River below Fort Peck Dam, regedl flows in conjunction
with hypolimnetic releases of cold water througé ttam are hypothesized to severely diminish
suitability of this portion of the Missouri Riveorf pallid sturgeon spawning and recruitment
(USFWS 2000). Following Reasonable and Prudergradttive Il. B. in the Missouri River
Biological Opinion (USFWS 2000), modified operasoof Fort Peck Dam were proposed with
the objectives of enhancing suitability of the rif@r pallid sturgeon spawning and recruitment,
and improving environmental conditions for othetiveafishes. Proposed changes in dam
operations were targeted to occur during late Ma/early June, and included releasing high
volumes of warm water from Fort Peck Reservoih®river via the Fort Peck Dam spillway. A
mini-test of the flow modifications was proposed 2001 (or first year that reservoir elevation
and runoff criteria could be met) for the purposevaluating structural integrity of the spillway
and other engineering concerns, and obtainingnmition on discharge-temperature
relationships resulting from various combinatiohp@wverhouse releases and spillway releases
(USFWS 2000; USACE 2004). A full-test of the flemodifications was projected to occur after
the mini-test when a maximum discharge of 537°&1119,000 fi/s) was to be released through
the spillway USFWS 2000). Spillway releases werbd accompanied by an additional 113.2
m3/s (4,000 fl/s) released through the dam. Pending results fhenfull-test, modified flow
releases from Fort Peck Dam in subsequent yeakstawdre implemented in an adaptive
management framework.

As part of Reasonable and Prudent AlternativB.lin the Missouri River Biological
Opinion (USFWS 2000), the Fort Peck Flow ModificatiBiological Data Collection Plan was
designed in 2001 to examine the influence of pregdkw modifications from Fort Peck Dam
on physical habitat and biological response ofiggallurgeon and other native fishes. The Fort
Peck Data Collection Plan is funded by the U. SnACorps of Engineers, and has been jointly
implemented since 2001 by Montana Fish, Wildlifeg #arks and the U. S. Geological Survey
Columbia Environmental Research Center — Fort Peoject Office. Similar to previous years
of the project (see Braaten and Fuller 2002, 20084, 2005, 2006; Braaten et al. 2007, 2008,
2010a), primary activities of the multi-year FogdR Data Collection Plan during 2009
included: 1) assessing water temperature and itylveggimes in the Missouri River, tributaries
and off-channel areas, 2) examining movements agahtions of pallid sturgeon, shovelnose
sturgeortScaphirhynchus platorynchus, blue sucker€ycleptus elongatus, and paddlefish
Polyodon spathula, 3) quantifying larval fish distribution and abwamite, 4) assessing the
reproductive success of pallid sturgeon and shogelisturgeon based on catches of young-of-



year sturgeon, and 5) assisting in the collectioadaollt pallid sturgeon for the pallid sturgeon
propagation and augmentation program. Insufficreatier levels in Fort Peck Reservoir during
2001 - 2009 precluded conducting the mini-testfaiie¢est as the minimum water surface
elevation of 2230 feet msl (5 feet of head overlthge of the spillway gates at 2225 feet msl)
was not reached. As a consequence, physical af@blwal data collected during the initial nine
years of this study represent baseline conditionieuexisting dam operations.

Study Area

The Missouri River study area extended from FookH2am located at river kilometer
(rkm) 2,850 downstream to rkm 2,500 (near Willistbiorth Dakota; Figure 1). The study area
also included about the lower 30 km of the Yellawst River (up to the North Dakota/Montana
state line) and lower 5.0 km of the Milk River. eS8ardner and Stewart (1987), White and
Bramblett (1993), Tews (1994), Bramblett and W(2@01), Bowen et al. (2003), and Braaten
et al. (2009) for a complete description of phylsasal hydrological characteristics of the study
area.
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Figure 1. Study area of the Missouri River anddowellowstone River.



Methods
Component 1 — Water temperature and turbidity

Continuous logging of water temperature.- Water temperature loggers (Onset computer
Corporation, HOBO Water Temp Pro v2, operation eas2 to 76C, 5 min response time,
accuracy = 0.Z) were deployed at 18 locations (31 total loggershe Missouri River,
tributaries, and off-channel areas between Apl @ctober 2009 (Table 1). All loggers were
deployed, maintained, and retrieved by the ForkReews with the exception of the logger
located in the free-flowing Missouri River upstreafi-ort Peck Reservoir at the Robinson
Bridge site; this logger was deployed and retrievedill Gardner (Montana Fish, Wildlife and
Parks Fisheries Biologist, Lewistown, Montana).ggers were programmed to record water
temperature at 1-hr intervals during the deploynpemntod. At most sites, loggers were deployed
on opposite banks of the river on the river beddsess lateral variations in water temperature
that may result from tributary inputs and incomelkstteral mixing of water. Duplicate loggers
were placed at the same location in the Milk Reved in the spillway channel to safeguard
against loss of data for the sites in the everttdha logger malfunctioned during deployment.

Continuous logging of turbidity.- Turbidity loggers (HydroLab DataSonde 4a,
measurement range 0-1000 NTU, accuracy + 2%) weptoged from June through August
2009 in the Missouri River near Frazer Rapids (28t4), Poplar (rkm 2705) and Nohly (rkm
2562), and in the Yellowstone River (rkm 1.0). Bidity loggers were programmed to record
turbidity (nephelometric turbidity units, NTU) ateimperature®C) at 1-hr intervals during the
deployment period. The loggers were shipped tdatiry prior to deployment in 2009 for
cleaning and calibration.



Table 1. Water temperature logger deployment,ssjiggsroximate river km (rkm; distance
upstream from the confluence of the Missouri Rafethe Mississippi River, or distance
upstream in a tributary), lateral bank locationr{hpsouth), and dates of deployment in the
Missouri River (MR) or adjacent areas during 2008R = logger not recovered.

Bank Logger Deploy Retrieve
Site Rkm location Latitude Longitude serial# date date
MR at Robinson 3093 1106513 4/21 10/15

Bridge

Fort Peck Lake 1101902 5/7 NR
MR downstream 2841 North  48.05559 106.36459 1101884 5/7 10/29
from Fort Peck Dam 2842 South  48.06222 106.37862 1101881 5/7 10/29
Spillway 0.4 48.03995 106.34098101883 5/15 10/29
1101865 5/15 10/29

Milk River 3.0 48.06748 106.303371101872 5/7 10/29
1101897 5/7 10/29

MR at Nickels Ferry 2832 North  48.04527 106.28727 1101911 5/7 10/29
2832 South  48.04454 106.28636 1101871 5/7 10/29

MR at Nickels 2829 North  48.03429 106.24839 1101899 5/7 10/29
Rapids 2829 South  48.03540 106.25504 1101889 5/7 10/29
MR at Frazer Pump 2819 North  48.03093 106.12473 1101874 5/15 10/29
2819 South  48.03034 106.12681 1101880 5/15 10/29

MR at Frazer Rapids 2814 North  48.00731 106.12961 1101900 5/15 10/29
2814 South  48.00637 106.12880 1101863 5/15 10/29

MR at Grand 2808 North  48.03457 106.08562 1101885 5/15 10/29
Champs 2808 South  48.03450 106.08299 1101887 5/15 10/29
MR at Wolf Point 2738 North  48.08146 105.52082 1101913 5/18 10/21
2738 South  48.07971 105.52000 1101901 5/18 10/21

Poplar River 1.0 48.08381 105.19495101908 5/18 10/21
MR at Poplar 2705 North  48.06623 105.20726 1101870 5/18 10/21
2705 South  48.06263 105.21551 1101906 5/18 10/21

MR at Culbertson 2605 North  48.09702 104.44346 1101876 5/18 10/21
2603 South  48.09068 104.43346 1101891 5/18 10/21

MR at Nohly 2562 North  48.02232 104.09602 1101875 5/5 10/21
2560 South  48.01112 104.10790 1101860 5/5 10/21

Yellowstone River 4.0 47.94926 103.96240101862 5/5 10/22
MR below 2537 North  47.96307 103.89116 1101873 5/5 10/22
Yellowstone River 2537 South  47.95876 103.89571 1101866 5/5 10/22
MR near Williston 2500 48.10437 103.7258P2101896 5/14 10/22




Component 2 — Movements of blue suckers, shovelncstergeon, paddlefish, and pallid
sturgeon

Manual tracking of implanted fish.- Manual tracking by boat of fish was initiatedApril
2009. The Missouri River between Fort Peck Danohtae Highway 85 bridge near Williston,
N.D. (350 km) and the Yellowstone River from it;wlaence with the Missouri River to the
Montana/North Dakota state border (27 km) was &ddk-weekly from April through July, and
monthly from August through October. Two radioginencies (149.760 MHz, 149.620 MHz)
were simultaneously monitored during the boat-tragkun using two 4-element Yagi antennae.
Several variables (e.g, radio frequency, fish ctatéude, longitude, time-of-day) were recorded
at fish locations.

Sationary telemetry logging stations.- Stationary telemetry logging stations were
deployed in April 2009 at seven sites includingrfsiies on the Missouri River (Nickels, rkm
2,828; near Wolf Point, rkm 2,755; near Culberts&m 2,603; Erickson Island below the
Yellowstone River confluence, rkm 2,533), one sitethe Milk River (rkm 4.0), and two sites
on the Yellowstone River (Fairview, rkm 8.0; Mong@North Dakota border, rkm 26.0). Two
additional logging stations (Missouri River at ri2yp33 just upstream from the Yellowstone
River confluence; Yellowstone River confluenceistagit rkm 1.0) were left in place year-
round. The logging stations were placed on shatie two 4-element Yagi antennae. Each
logging station was equipped with a battery poweeegiver (Lotek SRX- 400), solar panels,
and an environmental enclosure kit containing di2avolt batteries, and an antenna switchbox.
Data recorded by the logging stations were dowrdddd a laptop computer two times per
month between April and October. Coupled with nsracking efforts, the array of telemetry
logging stations facilitated detection of dates ainges of movement events between and within
rivers.

Transmitter implantation.- Pallid sturgeon were implanted in the spring clgiri
broodstock collection near the confluence of thedduri and Yellowstone rivers. Fish were
sampled using drifted trammel nets. Fish were anfgd with radio tags (MCFT-3L tags, 16
mm X 73 mm, air weight = 26 g, 1,624-day longeviysecond pulse interval, 149.620 Mhz,
Lotek Wireless Incorporated, New Market, Ontarid)e coded signal emitted by each tag is
unique to facilitate identification of individuakh.

Analyses of telemetry data.-A complete analysis of telemetry data will be docted after
completion of the study; however, summary analyga® conducted to report and illustrate
trends. Spatial and temporal use of the MissoiveRRYellowstone River, and Milk River were
guantified using the percent of implanted individusach date relocated in different areas.
Relocations and movements of each species werdifigacross three riverine reaches that
corresponded distinct spatial and temporal usepeatt For blue suckers, the reaches included
the Milk River (184 km), Missouri River from ForeBk Dam to Williston (350 km) and
Yellowstone River (116 km). The reaches for showsé sturgeon consisted of the Missouri
River from Fort Peck Dam to Wolf Point (112 km)etiMissouri River from Wolf Point to
Williston (230 km), and the Yellowstone River (1&). Pallid sturgeon reaches consisted of
the Missouri River above the confluence of the d@ltone River (ATC; 302 km), the Missouri
River below the confluence of the Yellowstone RigigTC; 40 km), and the Yellowstone River
(116 km).



Component 3 — Distribution and abundance of larvafish

Sampling sites and protocols.- Larval fish sampling in 2009 was focused towards
increasing the likelihood of collecting acipensemifi larvae (sturgeons and paddlefish),
increasing the numbers of acipenseriform larvakectdd, and providing more refined
information on spawning and hatch locations of esgeriform fishes. Four sampling sites were
designated (Table 2). The first sample site waatkx in the Milk River, and specific sampling
locations were similar to previous years of thetRack project. The second sample site was
located in the Missouri River near Frazer Rapiasdhafter Frazer Rapids site), and included a
river bend upstream from the rapids, the bed imatelyi downstream from the rapids, and a
river bend downstream from the rapids. The Fr&agids site had not been sampled in earlier
years of the Fort Peck project. The third sampéevgas located near Wolf Point, and included
five river bends sampled in previous years in addito five downstream river bends that had
not been sampled in previous years. The fourthaldish sampling site encompassed the lower-
most 13 km of the Yellowstone River including faaplicates (lower portion of the sampling
reach) that had been sampled in previous yeatsedfort Peck project and six replicates (upper
portion of the sampling reach) that had not beempsed in earlier years.

Larval fish at all sites were sampled on the oet&idnd in the thalweg where
concentrations of drifting free embryos are grég®saaten et al. 2010b). Sampling was
conducted with a pair of rectangular nets (0.754aithy 0.5-m height, 1000 um mesh). One net
was fished from the port and starboard sides obtdat. Three to 10 replicates were sampled at
each site (Table 2), where one replicate was caagrof two nets fished simultaneously for a
maximum of 10 minutes. After anchoring at the ptedmined sampling site, nets were
deployed to the bottom and maintained at the bottmation using lead weights attached to the
net frame. Sampling in the Milk River deviatedrfrohe typical bottom-sampling and anchoring
protocol due to low velocities, irregular bottormbaurs, and shallow depths. Sampling in the
Milk River consisted of deploying the nets to thppar 0.5-1.0-m of the water column and
powering the boat slowly upstream using the boabma\ets were fitted with a General
Oceanics Model 2030R flow meter from which sampimetpcity and volume of water sampled
could be estimated.

After sampling was completed, net contents wemesteared to black rubber trays where
acipenseriform larvae (white or light gray in ap@eee) and eggs (grey or mottled black-grey in
appearance) were extracted from the detritus. aEt¢d acipenseriform larvae and eggs were
placed immediately in 95% non-denatured ethanogjémetic analysis. After extracting
acipenseriform larvae and eggs, samples from thie River and Frazer Rapids and Wolf Point
sites on the Missouri River were placed in a 10%n#din solution containing phloxine-B dye.
The samples were returned to the laboratory whelaraal fish and eggs were extracted, larvae
were identified, and larvae and eggs were enuntrdtarval fish samples were expressed as
number of larvae/100



Table 2. Larval fish sampling locations (rkm = kipstream from the mouth of a tributary or
from the mouth of the Missouri River near St. LoiBssouri), number of replicates,
subsamples per replicate, and net locations fo® 2abnpling events. Net locations are
abbreviated as follows: B = bottom, S = surfac&-00 m below the surface)

Approximate Subsamples per Net
Site rkm Replicates replicate location
Milk River 0.4-5.0 5 2 S
Missouri River near Frazer 2,808-2,819 3 2 B
Rapids
Missouri River near Wolf 2,732-2,750 10 2 B
Point
Yellowstone River 0.7-12.7 10 2 B

Component 4 — Reproductive success of shovelnosergeon and pallid sturgeon

Sampling for young-of-year sturgedsc@phirhynchus sp.) was conducted with a benthic
(beam) trawl between mid-July and early SeptemBb6®2n the Missouri River above the
Yellowstone River confluence (i.e., ATC), MissoRiver below the Yellowstone River
confluence (i.e., BTC), and in the Yellowstone RivEour replicate sampling locations were
established at each site (Table 3) where eaclcegplivas comprised of an inside bend, outside
bend, and channel crossover habitat complex (IC&2Xpciated with a river bend. A dual
sampling protocol was followed to quantify youngyefar sturgeon. Standard sampling
consisted of conducting a single trawl in each taalype within the IOCX. If a young-of-year
sturgeon was collected in the standard trawl, tdditeonal “targeted trawls” were conducted in
the same location. If young-of-year sturgeon veam@pled in either of the two targeted trawls,
two additional targeted trawls were conducted.sTimtocess was repeated up to a maximum of
eight targeted trawls. Targeted sampling was caoeduo obtain information on aggregations.
An exception to the IOCX sampling protocol wasdualed at replicate 1 in the Missouri River
BTC where nine standard trawl subsamples were toseldaracterize this location. This location
produced several young-of-year sturgeon in prewaass (Braaten and Fuller 2002, 2003,
2004, 2005, 2006; Braaten et al. 2007, 2008, 2Qh03, intensive sampling was conducted at
this location. The targeted sampling protocol vediewed at this site. Young-of-year sturgeon
were measured in the field (total length, mm, ediclg the caudal filament). One of the pectoral
fins or fin buds was clipped and placed in 95% denatured ethanol for subsequent species
identification based on genetic analysis. Aftardiipping, the fish was placed in a 5-10%
formalin solution.
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Table 3. Young-of-year sturgeon trawling sites apgdroximate replicate locations (rkm = km
upstream from the mouth of a tributary or from theuth of the Missouri River near St. Louis,
Missouri) for 2009 sampling events in the Missdriner above (ATC) and below (BTC) the
Yellowstone River confluence, and in the Yellowsdriver.

Site Replicate Approximate rkm
Missouri River ATC 1 2553
2 2555
3 2558
4 2563
Missouri River BTC 1 2500
2 2506
3 2539
4 2545
Yellowstone River 1 0.7
2 1.8
3 3.9
4 8.0

Component 5 - Assisting in the collection of adulpallid sturgeon for the propagation
and augmentation program

During spring 2009, personnel associated withFiw Peck Flow Modification Project
assisted the USFWS in capturing adult pallid stonger the propagation and augmentation
program. Crews were involved in sampling the Miss®iver and lower Yellowstone River.
Pallid sturgeon were sexed and staged by hatclesppnel and reproductive physiology
experts, and selected individuals were transpddestiate and federal hatcheries.

Results and Discussion

Hydrologic Conditions

The Milk River exhibited two periods of elevatdaw conditions in 2009 as elevated
discharge occurred in early April and during Maig(FFe 2). Following the late-May decline,
discharge was relatively low from June through Beyiiter. Median discharge in the Milk River
during 2009 was 5.2 #s, and this flow regime represented the seconategemedian discharge
level during the 2001-2009 period of the Fort Ppekect. However, although median discharge
was relatively high during 2009, maximum dischanges less than other years and the timing of
maximum discharge in 2009 was earlier than mosrogbars.

Discharge in the Missouri River at Wolf Point (aulatively reflecting dam releases and
upstream contributions from the Milk River) was Ittwough April, increased and remained
relatively steady through May as contributions fritra Milk River augmented flows, then
declined in June (Figure 2). During 2009, mediescttarge in the Missouri River at Wolf Point
was 194 n¥s. Median discharge during five years of the Ratk project (2002, 2003, 2004,
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2006, 2008) exceeded conditions observed during 204 three years (2001, 2005, 2007) had
lower discharges.

Flow conditions in the Yellowstone River duringd20were the highest encountered
during the 9-year Fort Peck project as median dhfigharge was 359¥s (Figure 2).
Discharge exhibited an initial increase in late-Mawg high flows persisted through mid-June.
A second period of high discharge occurred duratg-Oune and persisted through mid-July.
The 2009 flow regime in the Yellowstone River wanikar to the pattern observed in 2008,
except that peak discharge was slightly great2008.
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Figure 2. Mean daily discharge i) in the Milk River at Nashua, Montana (gage GE(0),
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Component 1 — Water temperature and turbidity

General comments.- Problems were encountered with a few temperabggers
deployed during 2009. The logger in Fort Peck Lake not recovered. Temperature data from
the north-bank logger at Nohly exhibited extremigydaariability during portions of July and
August suggesting that the logger was likely ouvater and periodically exposed to air
temperatures. Therefore, data from the Nohly nleglyer was not used and data from only the
Nohly south-bank logger were used to characteemgeratures at this location. Data from
loggers deployed in the Poplar River and on théhnoaink of the Missouri River downstream
from the Yellowstone River confluence were not uded to lack of daily variability suggesting
that the loggers were buried in the sediments faoréion of the deployment period. Data from
the Yellowstone River temperature logger was susgethis logger exhibited periods of
extreme daily variation and periods of little todely variation suggesting that the logger
experienced periods of exposure to air temperaamddeing buried in the sediments,
respectively. Therefore, data from this loggereveot used. However, daily water temperature
data for the Yellowstone River were obtained frormd/Ryckman (North Dakota Game and Fish
Department, Williston, ND).

Lateral comparisons of water temperature.- Comparisons of water temperature between
north and south banks of the river were conduatedihe sites (Table 4). At the initial site
downstream from Fort Peck Dam, water temperatuferdd significantly (P < 0.0001) between
bank locations as water temperature was greattiteonorth (mean = 11°@) than south bank of
the river (mean = 10°€). Downstream from the Milk River confluence, @mtiemperature
differed between bank locations at the Nickels y@&Pr< 0.0001) and Nickels Rapids (P =
0.0172) sites as water temperature was warmereondtth bank of the river. Inputs of warm
water from the Milk River during periods of elevat#ischarge (Figure 2) combined with
incomplete lateral mixing likely contributed todaal differences in water temperature. At sites
downstream from Nickels Rapids, mean daily waterperature was similar between bank
locations (Table 4). Thus, under Milk River andskburi River discharge conditions that
occurred during 2009, lateral mixing was compleiedearly completed by the time water
reached the Frazer Pump location. Water tempeshetween lateral bank locations were
similar at distant downstream sites (Wolf PointpRo, Culbertson) indicating homogeneous
thermal conditions. Mean daily water temperatex®rded by duplicate loggers positioned in
the Milk River and spillway channel were not diffat (t-testP = 0.97 and® = 0.95,
respectively); therefore, data were averaged betuaggers within each site to obtain a
complete data series for both locations.
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Table 4. Summary statistics (mean; standard demia®TD; minimum, Min.; Maximum,
Max.), dates, and probability values (P-value fitei@sts) for comparisons of mean daily water

temperature®C) between water temperature loggers positioneti@morth and south banks of
the river during 2009.

Logger Number T-test
Site location Dates of days Mean STD Min. Max. P-value

Below Fort Peck North 5/8-10/28 174 11.4 1.8 59 14.1 0.0001
Dam

South 104 17 56 134

Nickels Ferry North 5/8-10/28 174 123 1.7 7.9 14.9.0001
South 114 19 57 139

Nickels Rapids North 5/8-10/28 174 121 19 6.8 714.0.0172
South 116 21 52 146

Frazer Pump North  5/16-10/28 166 124 2.0 6.4 15.0.680
South 123 23 56 159

Frazer Rapids North ~ 5/16-10/28 166 122 1.8 6.7 614.0.460
South 124 2.1 58 150

Grand Champs North 5/16-10/28 166 124 2.1 6.0 152628
South 125 22 58 155

Wolf Point North 5/19-10/20 155 150 35 40 194 9638
South 150 34 44 19.2

Poplar North 5/19-10/20 155 156 4.0 2.8 20.7 0.919
South 155 40 28 205

Culbertson North ~ 5/19-10/20 155 169 48 2.7 23.1.9890
South 169 49 2.0 23.2

Longitudinal water temperature patterns.- Water temperature during the 19 May to 15
October common-date deployment period varied ansitieg on the mainstem Missouri River,
tributaries, and off-channel areas. For mainsteissdri River sites, water temperature was
warmest (mean = 18@, maximum = 25.2C) at Fred Robinson Bridge in the free-flowing rive
section upstream from Fort Peck reservoir and sbalethe site downstream from Fort Peck
Dam (mean = 11%€, maximum = 13%C; Table 5, Figure 3). Thus, impoundment and
hypolimnetic releases through the dam suppressea mater temperature by 7Cland
maximum temperature by 12@ Water temperature warmed gradually in the 280ach
between the dam and Nohly (most downstream site fwireceiving inputs from the
Yellowstone River), but mean (17 and maximum (23°C) temperatures at Nohly remained
0.9°C and 1.7C cooler, respectively, than temperatures in ther ripstream from Fort Peck
Dam (Table 5, Figure 3). These results indica tinermal impacts of hypolimnetic releases
through the dam remained evident several hundreddumstream. Warmest temperatures
during the deployment period occurred in the Milkd® (mean = 188, maximum = 24 &),
and the Yellowstone River exhibited mean and marinemperatures of 18@ and 24.6C,
respectively.
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Table 5. Summary statistics for daily water terapgne {C; mean, minimum, Min.; maximum,
Max.; standard deviation, STD; coefficient of véioa, CV; number of days, N) at sites in the
mainstem Missouri River, off-channel areas andutakies during 2009. Inclusive dates span
from 19 May to 15 October. See Figure 3 for a giegdhrepresentation of mean daily data.

Location Site Mean Min.Max. STD CV N
Mainstem Missouri River Robinson Bridge 18.4 3.7 425444 241 150
Below Fort Peck Dam 11.3 79 136 14 1210
Nickels Ferry 12.2 7.8 143 15 12350
Nickels Rapids 123 6.0 144 1.7 14.150
Frazer Pump 12.7 6.2 152 2.0 15.250
Frazer Rapids 12.6 6.3 148 1.8 14250
Grand Champs 12.8 59 153 19 15150
Wolf Point 152 42 193 3.3 214150
Poplar 15.8 2.8 206 3.8 24.1150
Culbertson 173 24 232 45 26.250
Nohly 17.5 1.7 23.7 4.8 27.4150
Below Yellowstone 18.0 26 247 4.8 26.850
Hwy 85 182 3.8 246 44 241150
Off-channel or tributary Spillway 17.5 3.1 225 4.24.1 150
Milk River 18.9 1.8 248 53 28.1150

Yellowstone River 18.4 31 249 4.8 26.150

Suppression of the thermal regime in associatidh wgulated flows through Fort Peck
Dam have been implicated as major factors impesigagvning and recruitment of pallid
sturgeon in the Missouri River downstream fromdhen (USFWS 2000). To enhance spawning
and recruitment success for pallid sturgeon, releas warm water from Fort Peck Dam through
the spillway were proposed as a reasonable aneéptadternative in the Missouri River
Biological Opinion (USFWS 2000). Releases of wavater were targeted to increase water
temperature at Frazer Rapids to a minimum 8€1@uring late May and early June. During
2009, spillway releases were not conducted andrwetgperature remained cool at Frazer
Rapids as mean temperature was 2 #nd maximum temperature only reached %2 F able
5; Figure 3).
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Figure 3. Mean daily water temperatui€)(at site on the mainstem Missouri River, tribigsy
and off-channel areas during 2009.

17



Field measurements of turbidity.- Turbidity loggers deployed in the Missouri Rinadr
Frazer Rapids and Poplar malfunctioned during tayment period and either recorded
turbidity for a few days or not at all. Whereas thalfunction resulted in the lack of data for the
Poplar site, instantaneous measurements of tuybelibrded at Frazer Rapids in conjunction
with larval fish sampling provided data for at feagortion of the season (June — July).
Turbidity loggers deployed in the Missouri RiveNaihly and in the Yellowstone River
recorded hourly turbidity from June through Auguét. Nohly, the 1000 NTU maximum limit
of the logger was exceeded during at least oneyhmeasurement on two dates (14 July, 23
July). For the Yellowstone River, 1000 NTU wase&esaed on 8-9 June, 14 July, and 11-12
August.

Statistical comparisons of turbidity among sitegewnot conducted due to different
collection procedures and because the 1000 NTU tifrthe loggers was exceeded at Nohly and
in the Yellowstone River. Thus, only general tremdturbidity are summarized. Turbidity
during 2009 was lowest at Frazer Rapids (June+delgian = 7.8 NTU, minimum = 5.3, lower
quartile = 6.6, upper quartile = 9.8, maximum =314 = 18 days), intermediate in the Missouri
River at Nohly (median daily turbidity = 54.5 NTbhinimum = 18.6, lower quartile = 44.8,
upper quartile = 97.3, maximum = 488.1, N = 91 Jlagnd greatest in the Yellowstone River
(median daily turbidity = 175.3 NTU, minimum = 2216wer quartile = 44.6, upper quartile =
321.1, maximum = 942.7, N = 91 days; Figure 4)thinYellowstone River, periods of elevated
turbidity tended to occur on rising limbs of thedhgygraph (Figure 4). In early August, turbidity
increased substantially as discharge increasedstightly; however, a large rainfall event (~ 2
cm on 7 August as recorded at Miles City, Montawatjonal Weather Service data) occurred in
the lower Yellowstone River basin and runoff framstweather event may have contributed to
elevated turbidities. Turbidity increases in thséduri River at Frazer Rapids and Nohly also
tended to follow periods of elevated dischargemilar to the Yellowstone River, turbidity in the
Missouri River at Nohly exhibited an increase dgnmid-August as rainfall in the Missouri
River study area during mid-August 2009 (Nationaather Service data) likely accounted for
elevated turbidities during this time period.
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Figure 4. Turbidity (nephelometric turbidity unit$TU) and daily discharge (is) for sites on
the Missouri River near Frazer Rapids (top paned) ldohly (middle panel), and in the
Yellowstone River (bottom panel) during 2009. Nttat turbidity measurements for Frazer are
instantaneous values (i.e., measured at one poiime); whereas, values for Nohly and the
Yellowstone River are daily means (averaged ovand#ly measurements). Note also that the
ordinate and abscissa differ among graphs.
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Component 2 — Movements of blue suckers, shovelncstergeon, paddlefish, and pallid
sturgemn

Blue sucker relocations and movements.

The distribution and relative abundance of blugkets (N = 28) varied among rivers
through time (Figure 5). During April, 96 — 100%ldue suckers used the Missouri River
between Fort Peck Dam and Williston and most wel@cated upstream from Wolf Point. The
percentage of blue suckers relocated in this rbaelfly declined to 46% in early May as fish
moved from the Missouri River into the Milk Rivesge below). After numbers rebounded to
96% in early June, relative abundance in the Mis®wer gradually declined through early
August to 56% and remained stable until early Septr. Blue suckers gradually reentered the
Missouri River through October and 96% of the immpdal population was present in the
Missouri River before tracking was terminated invisdimber.

The occurrence of blue suckers in the Milk Rivag(fe 5) was dependant on discharge.
From 1 — 9 May, the proportion of implanted bluelsars increased from 4% to 53% as Milk
River discharge increased (> 28.%sduring 2 -15 May; Figure 2). By 19 May, lesarti0%
of blue suckers were using the Milk River.

Use of the Yellowstone River by radio-tagged bluekers exhibited a distinct pattern
among tracking periods (Figure 5). There werelne buckers in the Yellowstone River
through mid-May, but use steadily increased throlugie and July. The highest percentage of
implanted blue suckers (43%) occurred in the Yedlimne River during August and early
September. Individuals began emigrating out oftekowstone River in early September and
continued their emigration through October. Therease in relative abundance of blue suckers
in the Yellowstone River during September occumben discharge was low (Figure 2) and
water temperature was high (Figure 3).
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Figure 5. Percent (%) blue suckers relocatederMrissouri, Milk, and Yellowstone rivers in
2009 by date.
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Shovel nose sturgeon relocations and movements.

Shovelnose sturgeon (N = 17) use of the upper Mrsgtver (Fort Peck Dam to Wolf
Point) was relatively stable during 2009 (Figure Bhe percentage of relocations occurring in
this reach varied between 29 — 35%.

The lower Missouri River (Wolf Point to the heaaters of Lake Sakakawea) is twice as
long as the other two reaches. However, this réathed to exhibit the lowest relative
abundance of shovelnose sturgeon (Figure 6). Mmtgered shovelnose sturgeon were found
in this reach during most of June, July or Augustmaximum of 41% of the relocations
occurred in early October after several shovelsbgeeon had emigrated from the Yellowstone
River to the lower Missouri River reach.

At the outset of tracking in April, 58% of the ilapted shovelnose sturgeon were located
in the Yellowstone River (Figure 6). Shovelnosggton relocations in the Yellowstone River
increased to 70% in June. Relative abundance nemateady at 70% from June through late
August, then declined to 29% for the remaindehefyear.
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Figure 6. Percent (%) of shovelnose sturgeon a¢dakin the upper Missouri River (Fort Peck

Dam to Wolf Point), lower Missouri River (Wolf Pdito Williston), and Yellowstone River in
2009 by date.
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Paddl efish relocations and movements

Transmitters that were implanted in paddlefish miyithe initial years of the Fort Peck
project have expired. Therefore, analysis andgmtasion of paddlefish relocation and
movement data will not be reported until the firggdort of the Fort Peck Flow Modification
project.

Pallid Sturgeon relocations and movements

There were 33 pallid sturgeon with active transensttat the onset of the 2009 field
season. Throughout May and early June, 12 paliideon with transmitters (three gravid
females, 9 males) were targeted for capture andvedchfrom the study for propagation
purposes. Thus, these fish provided movementnmdtion for only the early portion of the
tracking season (i.e., migration into the YellowsdRiver). Pallid sturgeon removed from the
wild and taken to the hatchery they were omitteenfthe study for the remainder of the year.
Although the removed fish were returned to thertitleeir relocations were not used in the data
set due to potential bias associated with handiirtge hatchery, transport, and subsequent
release location. Thus, 21 pallid sturgeon renthtneascertain immigration and emigration
patterns for the entire year. An additional 1ligaturgeon were implanted during late April
and early May from the lower Yellowstone River, NBlthough these fish could not be used to
determine time of immigration into the YellowstoRarer during 2009, they did provide
information on seasonal movements for the remaiatitre year.

Use of the Missouri River above the confluence (ADE pallid sturgeon was highest
(19%) in early spring (Figure 7). There were ndividuals in this reach from late May through
early June. Use gradually increased in mid-Juderamained around 15% for the remainder of
the season.

At the end of the 2008 tracking season, only 5% efimplanted population of pallid
sturgeon was using the Yellowstone River (FigureBY April 2009, approximately 55% of the
population had already migrated into the Yellowst&iver. In general, there was inverse
pattern for pallid sturgeon between the YellowstBneer and the reach of the Missouri River
below the confluence (BTC; Figure 7). Pallid geon use of the Missouri River BTC declined
though early May as individuals emigrated from tleigch into the Yellowstone River. Pallid
sturgeon primarily used the Yellowstone River tlgioearly July and then emigrated from the
Yellowstone River back to the Missouri River beltve confluence through the end of the
tracking season.
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Figure 7. Percent (%) of pallid sturgeon relocatethe Yellowstone River and Missouri River
above (ATC) and below (BTC) the Yellowstone Rivenftuence in 2009.
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Component 3 — Distribution and Abundance of LarvalFish

A total of 1,100 larval fish samples were collecten 20 (Milk River, Missouri River
near Frazer, Yellowstone River) and 21 (MissouxieRinear Wolf Point) sampling events
between 27 May and 5 August 2009. The mean vohimeater filtered per subsample was 200
m? in the Milk River (total volume = 33,260%N = 166 samples), 101°rn the Missouri River
at Frazer (total volume = 12,102\ = 120 samples), 162%m the Missouri River at Wolf
Point (total volume = 67,0653\ = 414 samples), and 13 in the Yellowstone River (total
volume = 52,515 i N = 400 samples).

Relative abundance of larval fishes.- Composition of the larval fish catch varied amon
sampling locations during 2009 (Table 6). Fouatasere identified from nearly 1,300 larvae
sampled in the Milk River as cyprinids were numalticdominant (72.4%), followed by
catostomids (26.3%), goldeye (family Hiodontida22%0), and freshwater drum (family
Sciaenidae (0.2%). Whereas paddlefish (family 8diytidae) have been sampled in the Milk
River during past years, paddlefish were absem frollections in 2009. Larval sturgeon were
not collected in the Milk River during 2009, andsthesult is similar to all years of the Fort Peck
project.

Four taxa were identified from the 111 larvae cuibe at Frazer Rapids with catostomids
composing 82.0% of the catch, cyprinids 10.8%, ider2.7%, and salmonids 0.9% (Table 6).
Although the total number of larvae collected aZer Rapids was low in comparison to other
sites, sampling effort (replicates and subsamples)also lower in comparison to other sites.

Sampling in the Missouri River at Wolf Point yietH868 larvae representative of seven
taxa (Table 6). Composition of the catch includatbstomids (71.7%), percids (17.1%),
salmonids (4.9%), cyprinids (3.8%), paddlefish ¢&)6freshwater drum (0.3%), and sturgeon
(0.3%). Differences in the catch composition betwthe Frazer Rapids and Wolf Point sites
yielded important insight into the spawning dynasmo€ paddlefish and sturgeon. Specifically,
the finding that larval paddlefish and sturgeonevaot collected at the Frazer Rapids sites but
were collected at Wolf Point sites provides evideti@at spawning and hatch sites for these
species were located downstream from Frazer Rapiai809.

In the Yellowstone River, only sturgeon and paddlefvere retained from the larval fish
collections. From these efforts, 40 larval sturgaad 151 larval paddlefish were collected in
addition to 203 acipenseriform eggs (Table 6).
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Table 6. Number and frequency (%) of larval fishgdaxon, and numbers of juveniles, adults
and eggs sampled at four sites during 2009. FoY &llewstone, only larval Acipenseridae,
Polyodontidae, and Acipenseriform eggs were exdéchftom detritus in the field; other taxa
were not kept and identified in the laboratory.

Missouri River at  Missouri River at  Yellowstone

Milk River Frazer Wolf Point River
Taxon N % N % N % N
Acipenseridae 1 0.3 40
Catostomidae 340 26.3 91 82.0 264 71.7
Cyprinidae 936 724 12 10.8 14 3.8
Hiodontidae 3 0.2
Percidae 3 2.7 63 17.1
Polyodontidae 6 1.6 151
Salmonidae 1 0.9 18 4.9
Sciaenidae 3 0.2 1 0.3
Unknown larvae 10 0.8 4 3.6 1 0.3
Total larvae 1,292 111 368
Juveniles 1,669
Adults 60 1
Acipenseriform 203
eggs
Other eggs 450 1,714 5,240
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Spatial and temporal periodicity and densities of larval shovelnose sturgeon and
paddlefish.- All larval Scaphirhynchus sp. sampled in the Missouri River and Yellowst&neer
during 2009 were genetically identified as shovetsturgeon (Bartron and Kalie 2010).
Sampling in the Missouri River at Wolf Point durigg09 yielded few larval shovelnose
sturgeon and paddlefish (Table 7). Only one lastalvelnose sturgeon was collected, and this
individual was sampled on 16 July. Paddlefishdarwere sampled on four dates as larvae in
the drift initially occurred on 13 July (N = 3), done larvae was collected on each of three dates
(20, 23, 27 July).

Table 7. Number (N) of larval shovelnose sturgaond paddlefish, and mean (median),
minimum (min.) and maximum densities (number/109 sampled by date in the Missouri River
at Wolf Point during 2009.

Shovelnose sturgeon Paddlefish
Date N Mean (median)  Min. Max. N  Mean (median) Min. Max.

5/27

6/2

6/4

6/8

6/10

6/15

6/18

6/22

6/24

6/29

7/1

717

719

7/13 3 0.09 (0) 0 0.33
7/16 1 0.03 (0) 0 0.34

7/20 0.03 (0) 0 0.29
7123 0.04 (0) 0 0.42
7127 1 0.03 (0) 0 0.30
7129

8/3

8/5

=
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In the Yellowstone River, 40 larval shovelnose@on were sampled between 25 June
and 4 August 2009 (Table 8). However, 85% (N =@&4je larval shovelnose sturgeon were
collected in about a 1-week time period betweedul$ and 23 July and densities were greatest
on 23 July (mean = 0.53 larvae/108)mLarval paddlefish (total N = 151) exhibited m{pacted
period of occurrence in the drift as larvae werkected between 2 June and 23 July. Densities
of larval paddlefish were greatest on 16 June (mwe&80 larvae/100 ), but densities were
also elevated in early July (Table 8).

Table 8. Number (N) of larval shovelnose and pefikkh, and mean (median), minimum (min.)
and maximum densities (number/108) sampled by date in the Yellowstone River durifg2

Shovelnose sturgeon Paddlefish
Date N Mean (median) Min.Max. N  Mean (median) Min. Max.
5/27
6/2 5 0.19 (0) 0 0.80
6/4 3 0.12 (0) 0 0.76
6/9 12 0.41 (0) 0 2.53
6/11 3 0.11 (0) 0 0.46
6/16 40 1.80 (1.56) 0 5.84
6/18 11 0.49 (0.47) 0 1.39
6/23 10 0.57 (0.23) 0 2.02
6/25 2 0.12 (0) 0O 070 6 0.20 (0.10) 0 0.72
6/30 1 0.04 (0) 0O 035 8 0.30 (0.17) 0 1.43
712 14 0.47 (0.52) 0 1.19
7/6 3 0.13 (0) 0 0.66
7/8 1 0.08 (0) 0O 083 11 0.63 (0.26) 0 2.50
7/15 5 0.19 (0) 0 124 4 0.16 (0) 0 0.88
7116 6 0.14 (0) 0O 059 8 0.20 (0) 0 1.00
7210 7 0.25 (0.25) 0 1.18 9 0.39 (0.13) 0 1.87
7/23 16 0.53 (0.30) 0 159 4 0.12 (0) 0 0.54
7/28
7/30
8/4 2 0.06 (0) 0 0.32
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Temporal periodicity and density of larval fishes exclusive of sturgeons and paddiefish.-
The four taxa of larval fishes sampled in the MRliver during 2009 exhibited temporal
variability in occurrence and density (Figure &atostomids were collected on 17 sampling
events between 29 May and 30 July, but densities gieatest on 29 May when catostomid
density (11.16 larvae/1003ncomposed 97% of the total density. After théiahipeak,
densities of catostomids remained low through eadgust with the exception of slight
increases in early July. Larval cyprinids were glaa on 14 events between 29 May and 3
August. Densities of cyprinids were low througimdihen increased to maximum levels on 8
July as cyprinid density (27.17 larvae/108) momposed 99% of all larvae sampled. A
secondary period of elevated cyprinid density o@mion 28 July (mean density = 6.30
larvae/100 ri). Freshwater drum (family Sciaenidae) were samptedne date (8 July, density
=0.17 larvae/100 M. Goldeye (family Hiodontidae) were collectedtam dates (29 May, 3
June), but at low densities (.05 larvae/100 fi.
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Figure 8. Mean density (larvae/108)rby date of all larval fishes (Total), Cyprinidae,
Catostomidae, Sciaenidae, Hiodontidae, and unknogmiduals in the Milk River during 2009.
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In the Missouri River near Frazer Rapids, two taegie infrequently collected as percids
were sampled on two dates (1 June, 9 June; den6i§6 larvae/100 ) and salmonids on one
date (1 June; density = 0.18 larvae/100 Rigure 9). Representatives of Cyprinidae were
collected on six dates between 15 June and 15addlygensities were greatest on 6 July (mean =
0.93 larvae/100 M. Catostomids were sampled from the drift on \ddnés between 29 May and
3 August. Peak densities of larval catostomidsioed on 15 July (mean = 8.15 larvae/100) m
as this taxon composed 92% of the total densifi¢ésreae.
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Figure 9. Mean density (larvae/108)rby date of all larval fishes (Total), Cyprinidae,
Catostomidae, Percidae, Salmonidae, and unknowwidndls in the Missouri River near Frazer
Rapids during 2009.
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The larval fish community at Wolf Point exhibitedbstantial temporal variability in the
occurrence and density of taxonomic groups (Fighe Two taxa were infrequently present in
the collections as freshwater drum were samplednendate (1 July; density = 0.03 larvae/100
m®) and salmonids on two dates (27 May, 8 June; tern€).69 larvae/100 f). Percids were
collected on nine sampling events between 27 Maly7aduly, but larval densities were greatest
on 4 June (mean = 1.05 larvae/10%) mhen percid larvae composed 94% of all larvaepsedh
Larval cyprinids were sampled at low densities (me&.11 larvae/100 iy across nine
sampling events between 27 May and 23 July. Reptasves of Catostomidae were collected
on 17 dates between 27 May and 3 August, and paaitees occurred on 9 July (mean = 2.25
larvae/100 ).
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Figure 10. Mean density (larvae/108)my date of all larval fishes (Total), Cyprinidae,
Catostomidae, Percidae, Sciaenidae, Salmonidaegyrdambwn individuals in the Missouri River
near Wolf Point during 2009.
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Component 4 — Reproductive success of shovelnosergeon and pallid sturgeon

Young-of-year sturgeon sampling.- Beam trawling for young-of-year sturgeon was
conducted on eight sampling events between 22ahdy® September 2009 (Table 9). A total of
358 trawls was conducted as 98 trawls were deployédte Missouri River ATC (96 standard
trawls, 2 targeted trawls), 164 trawls in the Migs®iver BTC (144 standard trawls, 20 targeted
trawls), and 96 trawls in the Yellowstone Rivel (aére standard trawls).

Trawling efforts resulted in the collection of §dung-of-year sturgeon. Based on
genetic analysis, all young-of-year sturgeon wdesiified as shovelnose sturgeon (Bartron and
Kalie 2010). Thus, similar to past years of thetReck project, no recruitment of pallid
sturgeon through the early life stages was obsan/2809. Of the 11 young shovelnose
sturgeon collected, one individual was sampled ftoenMissouri River ATC during the 5-6
August sampling event (Table 9). Ten young-of-y&@avelnose sturgeon were sampled in the
Missouri River BTC, but the occurrence of younggéon was restricted to three sampling
events between mid- and late-August. No young eln@ge sturgeon were collected in the
Yellowstone River during 2009.

Table 9. Summary of trawling effort and catchegaing-of-year sturgeon in the Missouri
River above the Yellowstone River confluence (MOR®, below the Yellowstone River
confluence (MOR BTC) and in the Yellowstone Rivaridg 2009.

Sampling Jul Jul Aug Aug Aug Aug Aug Sep
Site protocol Metric 22-23 29-30 5-6 11-12  18-19 25-26 31-1 8-9
MOR ATC Standard  Sturgeon 0 0 1 0 0 0 0 0
Trawls 12 12 12 12 12 12 12 12
Minutes 48 48 48 48.1 47.5 48 48 48
Targeted  Sturgeon 0
Trawls 2
Minutes 8
MOR BTC Standard  Sturgeon 0 0 0 1 1 1 0 0
Trawls 18 18 18 18 18 18 18 18
Minutes 71 71 72 72.3 72.3 72 72 71.5
Targeted  Sturgeon 3 1 3
Trawls 8 4 8
Minutes 32 16 32.3
Yellowstone Standard  Sturgeon 0 0 0 0 0 0 0 0
Trawls 12 12 12 12 12 12 12 12
Minutes 48 48 47 48 48 48 48.1 47
Targeted  Sturgeon
Trawls
Minutes
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Component 5 - Assisting in the collection of adulpallid sturgeon for the propagation
and augmentation program

Personnel from the Fort Peck Flow Modification patjparticipated in pallid sturgeon
broodstock collection activities during spring 2009 total of 461 drift trammel nets were
deployed over 5 weeks. During this time, the Ratk Flow Modification crew contributed 12
of the previously telemetered pallid sturgeon ® phopagation program, implanted transmitters
in an additional 11 adult pallid sturgeon that weo¢ needed for propagation, and captured an
additional 11 pallid sturgeon that were either $faorted to hatcheries or returned to the river
based on sexual state and need. Pallid sturgeoplesa during spring 2009 were sexed and
staged by hatchery personnel and reproductive ploggi experts. Collection records were
submitted to the USFWS Bismarck office for inclusia the pallid sturgeon database.

Additional activities

Personnel from the Fort Peck Flow Modification pagjassisted in a study examining
survival rates of hatchery-reared juvenile paltirgeon (HRJPS) released in the Missouri River
downstream from Fort Peck Dam (Recovery Prioritynfigement Area 2). During routine
manual tracking events (under Component 2), aduiticadio frequencies were scanned in an
effort to locate 300 juvenile pallid sturgeon thagre implanted with transmitters in spring 2008.
These frequencies were also added to the grourettltaemetry stations. Information obtained
will aid in estimating survival rates of HRJIPS thegre stocked at three different locations on
the Missouri River below Fort Peck Dam.
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