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EXECUTIVE SUMMARY

Over the past five years, the number of hatcheayedeand unknown origin (potentially wild)
pallid sturgeon that have been captured in segi¥ehts increased. In particular, from 2003
through 2006, the total number of pallid sturgeaptared increased from two in 2003 to four in
2004, 13 in 2005, 9 in 2006, and 19 in 2007. Os#henore than half were confirmed to be from
hatchery stockings. This increase indicates sonet t& survival and success of the stocking
program. Of the 19 pallid sturgeon collected in 20@ve were confirmed by genetics to be of
wild origin and the remaining 14 were positivelemdified as hatchery origin. One of the 14
hatchery reared pallid sturgeon had lost its P¢l ta

Various gears were used throughout the year owed@range of habitat types and
temperatures. Four of the 19 pallid sturgeon waptured with standard stationary set gill nets
and one was captured with a wild “broodstock” gét. With active gears, three pallid sturgeon
were captured in 1-inch trammel nets and one psilidgeon was captured in an otter trawl. Ten
pallid sturgeon were captured with trot lines. Rissinom past years suggest that channel
boarder (CHNB) mesohabitat is preferred by paliidgeon, especially during migration. During
2007, all but one pallid sturgeon were capture@BHNB mesohabitaffwelve of the 19 pallid
sturgeon captures occurred within inside-bend (I®Bgrohabitat, which was the habitat most
sampled with all gears. Pallid sturgeon were atguiuwred on less frequently occurring habitats
including two in channel crossover (CHXO) macrokatband five in tributary confluence
(CONF) macrohabitat. Pallid and shovelnose sturdewe been shown to aggregate, or cluster
around particular reaches of the river. One sueh was discovered during the spring of 2005 at
river mile (RM) 44 where biologists captured fiwede pallid sturgeon (> 700 mm) during a
week sampling period around a single sand bars 3dmd bar was also reported to have
produced pallid sturgeon in 2004. During the spohg007, field crews again deployed standard
and non-standard gear near this location (RM 4d)captured three pallid sturgeon, one of
which was a 812 mm pallid stocked by Missouri Dapant of Conservation in the mid-1990’s.
Most of the pallid sturgeon captured during 20@stred around the confluences of major
tributaries like the Osage and Gasconade riversglisas at the confluence with the Mississippi
i



River. Efforts will continue to identify clusterirayeas like these through additional telemetry
efforts and targeted sampling. More of these ameasl to be identified to enhance the ability of

sampling crews to target pallid sturgeon populationthe future.

Since standard sampling began in segment 14, od\pallid sturgeon has been recaptured for a
second time despite dozens being potentially ‘fagefawithin this reach. The only pallid
stockings in this reach of the river were 2,446 fis 1994 and 1,200 in 1997 for a total of 3,632
fish. However, since 2002, 21,035 pallid sturgeamehbeen stocked at Boonville, MO, which is
only 65 miles upstream of segment 14. At preséetethas been a cumulative total of 24,667
fish stocked between Booneville (RM 195) and Stai@s (RM 25), and of the fish recaptured
during 2006, they represented their stocked yeamschs follows: 1997 year class = 0.0008%,
2002 year class = 0.002%, and 2004 year classG92%. The combined total percentage of
stocked fish captured (N = 14) versus proximatelavidity (N= 24,667) was 0.0006%. There
has been a relatively high rate of occurrence ®f1t997 stocked year class of pallid sturgeon in
the past several years, which have been foundhibi¢a restricted upper home range. The 1997
year class sturgeon captured this year could hage bf Mississippi origin (coded wire tagged);
however, the vast majority of these fish have deand within the area that they were stocked,
rather than hundreds of miles upstream, indicatimgs most likely stocked in the Missouri
River near Washington, MO.

The ratio of hybrid sturgeon to pallid and shovelmsturgeon has been a useful tool to monitor
the impact of pallid sturgeon population declind #me effects of hybridization. Because
trammel nets are the most consistent tool for nooimigy these ratios, it was used to compare
ratios between years. In 2005, the ratio of patlidhovelnose sturgeon in segment 14 was one
pallid for every 673 shovelnose and increased topalilid for every 231 shovelnose in 2006.
During 2007, that ratio increased further to ondigofor every 167 shovelnose sturgeon. The
number of hybrids to pallid sturgeon has remair@tstant since 2006 at about one hybrid for
every one pallid, however, this number is approxetya3 hybrids for every 1 pallid when only

considering wild origin fish.



Community target fish species are used as a gaugelétive change in the river in the absence
of pallid sturgeon information. Young of the yehpsgelnose sturgeon (YOY) were present but
not abundant in 2007 (N = 37). Sturgeon of largegss(> 250 mm) were the most abundant
large fish represented in the sampling effort (B640) which suggests that the appropriate gears
are being used to detect adult sturgeon, partigusaiovelnose. Of the 3658 shovelnose sturgeon
captured, they were represented in the gear asv®112,786 in gill nets, 636 in 1-inch trammel
nets, 297 in 16-foot otter trawls, and none captimemini-fyke nets. Using standard gears, 54
species were captured throughout the year. Diffegears were used to target different fishes in
the community. The population assessment projedtirn, is adapting to determine the best
methods to ensure efficiency within these gearsg8bn chubs, sicklefin chubs, and speckled
chubs have been captured most often with otteddre&and shiners artdlybognathus spp. have
been captured most often with mini-fyke nets, ttwith otter trawls. Blue suckers have been
captured with gill nets, trammel nets, and ottawts; and the majority of sauger have been

captured with gill nets.

Since 2005, there has been a notable decline mdimtndance and catch rates of all three target
chub species in segment 14. We assume that wersat the populations are directly related to
environmental conditions in the river (i.e., wdearels, spring rise, etc...) but a true correlation
can only be attained over several more years nfitdata. In 2006, field crews captured a large
number of YOY blue suckers for the first time sipreject implementation in 2003. Despite

high spring rises, these YOY blue suckers wereohserved again during 2007. In all,
abundances and catch rates of all three target gperbies, sand shiners, blue suckers, and sauger
were at all time lows during 2007. In addition]dierews did not capture amjybognathus spp.

in segment 14 during 2007. Correspondingly, thelcedte of blue catfish, a non-target native
species, has declined every year since 2004. Csslyethe catch rate of channel catfish has
increased every year since 2004. The life histéthe pallid sturgeon, as well as shovelnose
sturgeon, may be dependent on these other natatespn the Missouri River. It will be

important to monitor changes in these native fighypations closely in future years.



TABLE OF CONTENTS

INEFOAUCTION ...t e e e e e e s e 1
SETUAY ATBA ittt 1o e e e et ettt ettt ettt bbb e e e e e e e e aaaaaaaeaaeaeaaeeeeeeennrraes 2
Y111 0 To o KPP PPPPPPPPPPPP 3
Sample site selection and deSCription ... ceeeeeeeeeeiiiiii e e eeeeeen 4.
SAMPIING QA .ttt e e e e e e e e e e e e et bbb nnnnrrreaaaa 5
Data Collection and ANAlYSIS..........iiiiiieereeeiiiiiie e eee e 7
Results
=11 o I3 (0o T=To o PP 11
Shovelnose X Pallid Sturgeon HybridS..........ooooooviiiiiiiiiiiiiiiiin, 39
Targeted Native River Species
ShoVvelN0Se STUIGEON ... 40
Sturgeon Chub ... 56.
Sicklefin Chub ... 62
Speckled ChUD ... 69.
SANA SNINET ...ttt 76
HYDOGNATNUS SPP . ccvvvveiiiie et ettt 83
BlUG SUCKET ...t 86
Y= 10 [ ST PPRPPRTRI 94
Missouri River FISh COMMUNILY ........oooiiiiiiiiiiiiiieeii e 102
DISCUSSION ...ttt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e 104
ACKNOWIBAGMENTS. ...ttt e ere e e e e e e e e e b s as 108
REIEIEINCES ...ttt ettt ettt e et e e e e e e e e e e 109
Y o] o 1= Lo [[o = J PR PPPPPPPPRRTRPPR 111



LIST OF TABLES

Table 1. Number of bends sampled, mean efforbpad (mean number of deployments), and
total effort by macrohabitat (total number of dgpients) for segment 14 on the Missouri River
during fall through spring (sturgeon season) amdraar (fish community season) in 2007.

Table 2. Number of bends sampled, mean efforbped (mean number of deployments), and
total effort by mesohabitat (total number of deph@nts) for segment 14 on the Missouri River
during fall through spring (sturgeon season) amdraar (fish community season) in 2007.

Pallid sturgeon

Table 3. Pallid sturgeon (PDSG) capture summadealf gears relative to habitat type and
environmental variables on the Missouri River dgrd®07.................cccevvvvvvvevvininnnns 18

Table 6. Mean fork length, weight, relative cdrmh factor (Kn), growth rates, and water
temperature for hatchery-reared pallid sturgeonucap by year class at the time of stocking and
recapture during 2007 from segment 14 of the MIBRWET.............cccevvvvvvvrrirnnnnnns 24

Table 7. Incremental relative stock density (RS relative condition factor (Kn) for all
pallid sturgeon captured with all gear by a lengategory during 2007 in the Missouri River.

Table 9. Total number of sub-stock size (0-199 mpailid sturgeon captured for each gear
during each season and the proportion caught waaam macrohabitat type in segment 14 of the
Missouri RiVer during 2007 ........ceeiiie e ceeeeeieees e e e e s 29

Table 10. Total number of sub-stock size (0-199 mpatljd sturgeon captured for each gear
during each season and the proportion caught witaath mesohabitat type in segment 14 of the
Missouri RiVer during 2007 .......oieiiie e ceeeeeiee e e e s 30

Table 11. Total number of sub-stock size (200-329) pallid sturgeon captured for each gear
during each season and the proportion caught waaam macrohabitat type in segment 14 of the
Missouri RIVEr during 2007 ........oeeiiie e ceeeeeiees s e e s 31

Table 12. Total number of sub-stock size (200-329) allid sturgeon captured for each gear

during each season and the proportion caught witaath mesohabitat type in segment 14 of the
Missouri RiVer during 2007 ........oeeiiie e ceeeeecees s e e s 32

Vi



Table 13. Total number of stock size (330-629 matlighsturgeon captured for each gear during
each season and the proportion caught within eaadnahabitat type in segment 14 of the
Missouri RiVer during 2007 .......ceeiiie e ceeeeeiees e e e s 33

Table 14. Total number of stock size (330-629 matlighsturgeon captured for each gear during
each season and the proportion caught within eadohabitat type in segment 14 of the
Missouri RiVer during 2007 ........ceeeiie e ceeeeeieess e e e s 34

Table 15. Total number of quality size and gre&téB80 mm) pallid sturgeon captured for each
gear during each season and the proportion caughhwach macrohabitat type in segment 14
of the Missouri River during 2007...........occcecrvveeeeeeeicrs e e e e e e e e eeeeeee e 35

Table 16. Total number of quality size and gre&téB80 mm) pallid sturgeon captured for each
gear during each season and the proportion caughihveach mesohabitat type in segment 14
of the Missouri River during 2007...........occcceceveeeeeeeeiicere e e e e e e e e eeeeeee e 36

Shovelnose sturgeon

Table 17. Total number of sub-stock size (0-149 rehgvelnose sturgeon captured for each
gear during each season and the proportion caugtihveach macrohabitat type in segment 14
of the Missouri River during 2007..........oo oo ee e 46

Table 18. Total number of sub-stock size (0-149 rehgvelnose sturgeon captured for each
gear during each season and the proportion caugfinveach mesohabitat type in segment 14
of the Missouri River during 2007..........oo i 47

Table 19. Total number of sub-stock size (150-248) shovelnose sturgeon captured for each
gear during each season and the proportion caugtihveach macrohabitat type in segment 14
of the Missouri River during 2007..........oo i ee e 48

Table 20. Total number of sub-stock size (150-248) shovelnose sturgeon captured for each
gear during each season and the proportion caugtibvweach mesohabitat type in segment 14
of the Missouri River during 2007..........oo i ee e 49

Table 21. Total number of stock size (250-379 minovelnose sturgeon captured for each gear
during each season and the proportion caught wahalh macrohabitat type in segment 14 of the
Missouri RIVEr during 2007 . ........oioiiiee e s 50

Table 22. Total number of stock size (250-379 minovelnose sturgeon captured for each gear
during each season and the proportion caught wahalm mesohabitat type in segment 14 of the
Missouri RIVEr during 2007 . ........oooiiee e s 51

Table 23. Total number of quality size and gre&t880 mm) shovelnose sturgeon captured for
each gear during each season and the proportigitaithin each macrohabitat type in
segment 14 of the Missouri River during 2007 . ceeeeeeoooeeeeeeeiiiiiiieiiiii e 52

Vi



Table 24. Total number of quality size and gre&t880 mm) shovelnose sturgeon captured for
each gear during each season and the proportigincedithin each mesohabitat type in segment
14 of the Missouri River during 2007 .........ceeeereeemmmaaeeeeeeeeeeeeeeeeeeeennnnnnnee 53

Table 25. Incremental relative stock density (R&)d mean relative weight (Wr) by a length
category for shovelnose sturgeon in segment 1HeoMissouri River captured during 2007.
Sturgeon chub

Table 26. Total number of sturgeon chubs captureddch gear during each season and the

proportion caught within each macrohabitat typeegment 14 of the Missouri River during

Table 27. Total number of sturgeon chubs captureddch gear during each season and the
proportion caught within each mesohabitat typesignsent 14 of the Missouri River during
Sicklefin chub

Table 28. Total number of sicklefin chubs captuiedeach gear during each season and the

proportion caught within each macrohabitat typeeagment 14 of the Missouri River during

Table 29. Total number of sicklefin chubs captuiedeach gear during each season and the
proportion caught within each mesohabitat typesignsent 14 of the Missouri River during
Speckled chub

Table 30. Total number of speckled chubs captuseddch gear during each season and the

proportion caught within each macrohabitat typeeagment 14 of the Missouri River during

Table 31. Total number of speckled chubs captuseddch gear during each season and the
proportion caught within each mesohabitat typesgnsent 14 of the Missouri River during
Sand shiner

Table 32. Total number of sand shiners captureédoh gear during each season and the
proportion caught within each macrohabitat typeeagment 14 of the Missouri River during



Table 33. Total number of sand shiners captureédoh gear during each season and the
proportion caught within each mesohabitat typesgnsent 14 of the Missouri River during

Hybognathus spp.

None captured in segment 14 in 2007

Blue sucker

Table 36. Total number of blue suckers capture@émh gear during each season and the

proportion caught within each macrohabitat typeeagment 14 of the Missouri River during

Table 37. Total number of blue suckers captureegémh gear during each season and the
proportion caught within each mesohabitat typesgnsent 14 of the Missouri River during

Sauger

Table 38. Total number of saugers captured for gaeln during each season and the proportion
caught within each macrohabitat type in segmerdfide Missouri River during 2007.
........................................................................................................................... 99

Table 39. Total number of saugers captured for gaeln during each season and the proportion
caught within each mesohabitat type in segmentf tdeoMissouri River during 2007.



LIST OF FIGURES

Figure 1a. Map of segment 14 of the Missouri Rivegh major tributaries, common landmarks,
and historic stocking locations for pallid sturged®egment 14 encompasses the Missouri River
from the confluence with the Osage River (RiveréviiBO0.2) to the confluence with the
Mississippi River (River Mile 0.0) .......cooiiieeeeeie e eeee e 10

Figure 1b. Distribution of pallid sturgeon captulgsriver mile for segment 14 of the Missouri
RIVET AUIMNG 2007 ..ttt ettt s s s s e e e e e e e e e e e e eeeeeeeaneeeeeeesnnnne 17

Pallid sturgeon

Figure 2. Mean annual catch-per-unit-effort (+8R) of wild (black bars), hatchery reared
(white bars), and unknown origin (cross-hatchedpallid sturgeon using gill nets and otter
trawls in segment 14 of the Missouri River durimgrgeon season 2003-2007......... 26

Figure 3. Mean annual catch-per-unit-effort (+8R) of wild (black bars), hatchery reared
(white bars), and unknown origin (cross-hatched)pallid sturgeon using 1 trammel nets in
segment 14 of the Missouri River during sturgeaassa 2003-2007.................c...... 27

Figure 5. Mean annual catch-per-unit-effort (+8R) of wild (black bars), hatchery reared
(white bars), and unknown origin (cross-hatched)pallid sturgeon using 1-inch trammel nets
and otter trawls in segment 14 of the Missouri Rogring fish community season 2003-2007.

Figure 8. Length frequency of pallid sturgeon cegdiduring fall through spring (sturgeon
season, black bars) and summer (fish communityoseaghite bars) in segment 14 of the
Missouri River during 2007 including non-random amittl samples..............c......... 37

Figure 9. Annual capture history of wild (black®)a hatchery reared (white bars), and
unknown origin (cross-hatched bars) pallid sturgealiected in segment 14 of the Missouri
River from 2003 t0 2007 ..........uuuuuuuuennnmmmmmneeeeeeeeeeesensnnnnnasseeaaaaaaaseeraaaeesaeseeeee 38

Shovelnose sturgeon

Figure 11. Mean annual catch-per-unit-effort (#8E2 of sub-stock size (0-149 mm; white bars),
sub-stock size (150-249; cross-hatched), stock(8&@-379 mm; gray bars), and quality and
above sizeX 380 mm; black bars) shovelnose sturgeon usingngi and otter trawls in
segment 14 of the Missouri River during sturgeessen 2003 - 2007..........ccccc...... 43



Figure 12. Mean annual catch-per-unit-effort (#8E2 of sub-stock size (0-149 mm; white bars),
sub-stock size (150-249; cross-hatched), stock(8&@-379 mm; gray bars), and quality and
above size (> 380 mm; black bars) shovelnose stargsing 1-inch trammel nets in segment 14
of the Missouri River during sturgeon season 20P807. ........cccouvveeeeeeeiiieeeeeeeiiinnnns 44

Figure 14. Mean annual catch-per-unit-effort (+8E2 of sub-stock size (0-149 mm; white bars),
sub-stock size (150-249; cross-hatched), stock(8&@-379 mm; gray bars), and quality and
above size (> 380 mm; black bars) shovelnose sturgeing 1-inch trammel nets and otter
trawls in segment 14 of the Missouri River durilghfcommunity season 2003 - 2007.

Figure 17. Length frequency of shovelnose sturdeam fall through spring (sturgeon season,
black bars) and summer (fish community season.endats) in segment 14 of the Missouri
RIVET AUIMNG 2007 . .ottt s s e s e e e e e e e e e e e e eeeeeeeaneeeeeeessnnnes 54

Sturgeon chub

Figure 18. Mean annual catch-per-unit-effort (+8E} of sturgeon chub using otter trawls in
segment 14 of the Missouri River during sturgeaassa 2003 - 2007...................... 57

Figure 19. Mean annual catch-per-unit-effort (+8E} of sturgeon chub using otter trawls in
segment 14 of the Missouri River during fish comityiseason 2003 - 2007. ......... 58

Figure 21. Length frequency of sturgeon chubs dufiétl through spring (sturgeon season, black
bars) and summer (fish community season, white) mssegment 14 of the Missouri River

(o (U T o 220 L 61

Sicklefin chub

Figure 22. Mean annual catch-per-unit-effort (#&E2 of sicklefin chub using otter trawls in
segment 14 of the Missouri River during sturgeaassa 2003 - 2007...................... 63

Figure 23. Mean annual catch-per-unit-effort (+&E2 of sicklefin chub using otter trawls in
segment 14 of the Missouri River during fish comityiseason 2003 - 2007. ......... 64

Figure 24. Mean annual catch-per-unit-effort (+&E2 of sicklefin chub using mini-fyke nets in
segment 14 of the Missouri River during fish comimtyiseason 2003 - 2007. ......... 65

Figure 25. Length frequency of sicklefin chubs dgrall through spring (sturgeon season, black

bars) and summer (fish community season, white) limsegment 14 of the Missouri River
(o (U] o 20 [0 TSRS SRR 68

Xi



Speckled chub

Figure 26. Mean annual catch-per-unit-effort (#8E2 of speckled chub using otter trawls in
segment 14 of the Missouri River during sturgeaassa 2003 - 2007...................... 70

Figure 27. Mean annual catch-per-unit-effort (+8E2 of speckled chub with otter trawls in
segment 14 of the Missouri River during fish comityiseason 2003 - 2007. ......... 71

Figure 28. Mean annual catch-per-unit-effort (#&E2 of speckled chub using mini-fyke nets in
segment 14 of the Missouri River during fish comimtyiseason 2003 - 2007. ......... 72

Figure 29. Length frequency of speckled chubs dufiafi through spring (sturgeon season,
black bars) and summer (fish community seasonendats) in segment 14 of the Missouri
RIVET AUIMNG 2007 . .ottt s s e s e e e e e e e e e e e e e e eeeeeeneeeeeeeennnnes 75

Sand shiner

Figure 30. Mean annual catch-per-unit-effort (#&E2 of sand shiner with otter trawls in
segment 14 of the Missouri River during sturgeassa 2003 - 2007...................... 77

Figure 31. Mean annual catch-per-unit-effort (+E2 of sand shiner with otter trawls in
segment 14 of the Missouri River during fish comityiseason 2003 - 2007. ......... 78

Figure 32. Mean annual catch-per-unit-effort (#&E2 of sand shiner with mini-fyke nets in
segment 14 of the Missouri River during fish comimtyiseason 2003 - 2007. ......... 79

Figure 33. Length frequency of sand shiners duiaighrough spring (sturgeon season, black
bars) and summer (fish community season, white) limsegment 14 of the Missouri River
UING 2007 ..o s 112 e e e e e e et ettt e ettt b e e e e e e s eeeaaaaaeaeaeeeeaeeeeens 82
Hybognathus spp.

Figure 34. Mean annual catch-per-unit-effort (+E2 of Hybognathus spp. with otter trawls in
segment 14 of the Missouri River during sturgeaassea 2003 - 2007...................... 84

Figure 36. Mean annual catch-per-unit-effort (+&E) of Hybognathus spp. with mini-fyke nets
in segment 14 of the Missouri River during fish ecoonity season 2003 - 2007......85

Blue sucker

Figure 38. Mean annual catch-per-unit-effort (+8E2} of blue sucker with gill nets and otter
trawls in segment 14 of the Missouri River durimgrgeon season 2003 - 2007....... 88

Figure 39. Mean annual catch-per-unit-effort (+8E2 of blue sucker with 1-inch trammel nets
in segment 14 of the Missouri River during sturgeeason 2003 - 2007.................. 89

Xl



Figure 41. Mean annual catch-per-unit-effort (+&E2 of blue sucker using otter trawls and 1-
inch trammel nets in segment 14 of the MissourieRoluring fish community season 2003 -

Figure 44. Length frequency of blue suckers dufatighrough spring (sturgeon season, black
bars) and summer (fish community season, white) limsegment 14 of the Missouri River
UING 2007 . ettt s e e e e e e e e ettt e e ettt b s e e e e e e eeaaaaeaeaeeaeaeaeeeeees 93

Sauger

Figure 45. Mean annual catch-per-unit-effort (+E2 of sauger using gill nets and otter trawls
in segment 14 of the Missouri River during sturgeeason 2003 - 2007.................. 95

Figure 46. Mean annual catch-per-unit-effort (+8E3 of sauger using 1-inch trammel nets in
segment 14 of the Missouri River during sturgeaassa 2003 - 2007 ...................... 96

Figure 48. Mean annual catch-per-unit-effort (+8E3 of sauger using otter trawls and 1-inch
trammel nets in segment 14 of the Missouri Rivetrdufish community season 2003 — 2007
Figure 49. Mean annual catch-per-unit-effort (#8E2 of sauger using mini-fyke nets in segment

14 of the Missouri River during fish community s@a£003 - 2007..........cccccevvvvneene 98

Figure 51. Length frequency of sauger during falbtigh spring (sturgeon season, black bars)
and summer (fish community season, white bars¢gment 14 of the Missouri River during

Xiii



LIST OF APPENDICES

Appendix A. Phylogenetic list of Missouri Riveslfies with corresponding letter
codes used in the long-term pallid sturgeon andcst®d fish community sampling program.

Appendix B. Definitions and codes used to classindard Missouri River habitats in the long
term pallid sturgeon and associated fish commugatyipling program...................... 118

Appendix C. List of standard and wild gears, tleairesponding codes in the database, seasons
deployed, years used, and catch-per-unit-effotisufor collection of Missouri River fishes for
the long-term pallid sturgeon and associated f@hraunity sampling program ....... 119

Appendix D. Stocking locations and codes for pladiurgeon by Recovery Priority
Management Area in the Missouri RIVEr BaSiN. e .cvvvvvveveeiiiiiiiiiiiiiiiieeeeeeeeen 120

Appendix E. Juvenile and adult pallid sturgeortkitog summary for segment 14 of the
MiSsSoUri RIVEI (RPMA 4). . ettt e e e e e e e e e e e e e e e eeeeeeesbnnnnnesnnnnes 121

Appendix F. Total catch, overall mean catch pet effiort, and mean CPUE by mesohabitat
within a macrohabitat for all species caught dushggeon season and fish community season

combined in segment 14 of the Missouri River du@0@7..............cccevvvvviiiiiiinnennn. 122
APPEeNdiX FL. Gill NEL: ...ttt ettt e e e e e e e e e e e aeeenneeeeees 123
Appendix F2. 1-inch Trammel Net:..........ocommeeuiiiiiiiiie e 126
Appendix F4. Otter Trawli........oooiiiiiiiieiiie e 130
Appendix F6. Mini-fyke Net: .......coooiiiiii e 134
Appendix F7. PUush Trawl: ... 138

Appendix G. Hatchery names, locations, and abblieVis. ................cceeeeeeeiiieiiiiinnnns 142

Appendix H. Alphabetic list of Missouri River fishavith total number caught by gear type for
sturgeon season (fall through spring) and fish comty season (summer) during 2007 for
segment 14 of the MISSOUI RIVE ..........uuiiiiiieiiitee e 143

Appendix I. Comprehensive list of bend numberslacgdtions for segment 14 of the Missouri
River comparing bend selection between years fro@82- 2007 .........ccceeeeeveeeeeeen.n. 147

Appendix J. Additional @nalySesS.......cccovieeeiiiiii i 149



Introduction

Pallid sturgeonScaphirhynchus albus) have declined throughout the Missouri River since
dam construction and inception of the Bank Stadiion and Navigation Project in 1912
(Carlson et al. 1985). Loss of habitat, reducebitlity, increased velocity, loss of natural
flows, reduction in forage, increased hybridizateom inadequate reproduction and
recruitment are factors contributing to the decbii¢he pallid sturgeon and other native
species (Pflieger and Grace 1987). Since 1996¢egarsonducted throughout the Missouri
and Mississippi Rivers show an increase in hybation and continued decline of pallid
sturgeon relative abundance (Grady et al. 2001 |ébaryd Starostka 2003, Doyle and
Starostka 2004).

In an independent scientific evaluation of the ¢boad and management of the Missouri
River, the National Research Council (2002) conetlthat altered flow and habitat
conditions associated with current managementipescon the Missouri River have resulted
in an unhealthy river ecosystem. Similar conclusipresented in the U. S. Fish and Wildlife
Service Biological Opinion recommended, in parattihe Army Corps of Engineers (COE)
initiate modified flow regimes by 2003 to avoid peodizing three listed species (endangered
pallid sturgeon and least tern; threatened piploggy) and begin restoring the river’s
ecological health. The COE is responsible for naimg and evaluating biotic responses of
the pallid sturgeon to operational and habitat gearon the Missouri River (USFWS 2000).
Habitat restoration, higher spring and lower sumfioevs combined with adaptive
management are recommended measures to restadespaieon populations on the Lower
Missouri River. Adaptive management is an apprdagatatural resources management that
promotes carefully designed management actionsitanog and assessment of impacts and
application of results and findings to subsequehtp and management strategies.
Monitoring sturgeon populations will provide viiaformation needed to guide restoration of

form and function (habitat and hydrology) in theAley Missouri River.

In response to the 2000 Missouri RiBological Opinion, the COE is developing



monitoring and restoration projects to avoid jedpang pallid sturgeon populations. As part
of their Implementation Plan, tgOE is working with the U. S. Fish and Wildlife Siee
(USFWS) and State Natural Resource Agencies tolaieasnd conduct a pallid sturgeon
monitoring and assessment program. The objectif/dgegrogram are:

1. Document annual results and long-term trends itdpstlurgeon population
abundance and geographic distribution throughaMIssouri River System.

2. Document annual results and long-term trends oitdialise of wild pallid sturgeon
and hatchery stocked pallid sturgeon by seasoilifanstage.

3. Document population structure and dynamics of gatlurgeon in the Missouri River
System.

4. Evaluate annual results and long-term trends iivegarget species population
abundance and geographic distribution throughaMIssouri River System.

5. Document annual results and long-term trends oit&ialisage of the native target
species by season and life stage.

6. Document annual results and long-term trends af@ittarget species population
abundance and geographic distribution throughaMIssouri River System, where
sample size is greater than fifty individuals.

Study Area

Historically, the Missouri River was very wide asithllow, containing meandering channels
with many islands and snags. Today, the MissoiveiRs maintained by the COE as a
navigation channel for barges with high levies andored banks to protect the adjacent
farm land. Reveted banks and dikes line the mvaking it a self-scouring channel. Water
velocities exceed 1.3 m/s in the main channel ang tb zero in pools that exist behind dike
structures. Depths range from six meters in thie wi@annel to 12 meters behind dikes.
Turbidities can vary widely from over 1000 NTU’sspring flood events to around 40
NTU’s in the winter months. Substrates range fealtn(behind dikes) to fine sand and
gravel in the main channel and border habitatsckRevetment lines the outside bend shore-
line; whereas silt or sand banks dominate the enb&hd shoreline. In low water, sand bars
are visible on the insides of bends with waterroftarving secondary channels behind.
Debris is often discharged from upstream tributavidereby it is then frequently lodged in
sand bars or on dike structures as water levels. dfithe Osage River is the largest tributary

feeding segment 14 as it enters the Missouri Ravéne top of the study area. The Osage



River originates in the foothills of the Ozark Maaims and feeds into the Lake of the Ozarks
where the water is used to generate power at BeDael. Because it is a bottom release
reservoir, cool and clear water travels the remgi@0 miles (with low sediment inputs)

over coarse sand and gravel substrates until itBusmnce with the Missouri River. Other
smaller tributaries, such as the Gasconade Riedikead large silt loads from rain events and
can quickly alter water stage height. Spring flooarely top the banks, however, levies are

occasionally breeched allowing water to flow orite floodplain.

Over the last two decades, the COE has made eftodisersify habitats by notching dikes

or creating “pilot channels” on the floodplain. recent years, much emphasis has been
given to these dike modification projects with marfiyhe existing dikes in this reach of river
having received some modification. Notches are deeper and wider, following
modifications starting in 2003, and can change hater is diverted into the bank allowing
for increased erosion or deposition. Dike typeywadesign but, in general, outside bends
contain L-shaped dikes pointing down stream whikeslon the inside bend are more wing
shaped, projecting straight into the channel aigthtty downstream. The subsequent
habitats that exist behind these dikes vary widely fish species may use them according to
biologically different needs. In all, the rivernisuch different than it used to be, though there
are some remnant historical habitats that exidifegrent water stages. These remnant
habitats are important biologically and this projaims to define and determine those most

used by the pallid sturgeon and associated naiget species.

Methods

Sampling was conducted in accordance with StanOaetating Procedures established by a
panel of representatives from various State an@faédgencies involved with pallid
sturgeon recovery on the Missouri River (DrobisB20 The sampling guidelines were
meant to be adaptive and have been modified taressumpling efficiency and scientific
accuracy. Bag seines were removed from standarglsein 2006 due to their similarity of

results with mini-fyke nets. In addition, 2.5 inktekmmel nets were removed from standard



sampling in 2007 because they were not signifigantproving the capture rate of pallid

sturgeon and associated native target species.

In 2007, sampling effort was increased to impraegisical power. Prior to 2007, eight sub-
samples were deployed on each bend. In 2007, ageiaes were deployed based on bend
length, with longer bends receiving one more effloain shorter bends. In general, a
minimum of eight sub-samples were deployed for Bdass than 2.4 miles in length.
Additional gear deployments were added every Oléswaver 2.4 with a maximum of 16

total deployments per bend.

The push trawl (PT) was added as a new gear foichsnmunity season in 2007 and is being
evaluated as a possible supplement or replacementifi-fyke nets. Push trawl data from
2007 will be analyzed to determine if they are itasle supplement gear to the program or
could replace the more labor intensive mini-fyké &gecifications for the push trawl are

below and further information can be found in Detb{2007).

Sampling Site Selection and Description

Segment 14 starts at the confluence of the Osage BRM 130.2) and ends at the
confluence with the Mississippi River (RM 0.0; Figula). Each segment represents a
sampling stratum. Segments were divided into béaelsned as the crossing of the thalweg
from one bank to the other), and bends were rangleelécted from each segment to be
sampled as replicates, with a suite of gears. Tevebnds were randomly selected prior to
November 2006. These twelve bends were each sdrvalee, once between 1 November
2006 and 30 June 2007 (referred to as sturgeoonrseasd once between 1 July 2007 and 31
October 2007 (referred to as fish community seaséwlditional bends were randomly
selected so additional sampling could take plateeffirst randomly selected bends were
finished. The river was categorized into distineer components called Mesohabitats which
exist within Macrohabitats (Appendix B). Each Meabitat was sampled twice within each
Macrohabitat. When a diversity of habitats wasawatilable, a minimum of eight sub-

samples were used to ensure some consistent lestbd per bend. For example, most



active gear effort was applied to inside bend ckelbarder habitat because this habitat was
available at all water stages in all bends. Sasblat occurred outside of the predetermined

sampling protocol were given a “Wild” designatiamdanot included in data analysis.

Habitats are described in a hierarchical mann@&robish (2007; Appendix B). The broadest
habitat description (macrohabitat) describes threeg location of the sample within the
bend (e.g., inside bend, outside bend, etc.). Masitdt describes the habitats that occur
within the respective macrohabitat (e.g., poolncied border, etc.). Microhabitat is used to
specifically characterize the individual gear dgphent as it relates to features within the
sample area (e.g., wing dikes, sandbars, et@yadilable, all macro and mesohabitat

combinations were sampled.

In segment 14, sampling was distributed amongdheviing available habitats:

MACRO

CHXO (channel cross over)

ISB (inside bend)

OSB (outside bend),

CONF (confluence- area downstream of a tributary)
SCCS or SCCL (side channel connected small or)arge
SCCN (side channel not connected)

TRMS or TRML (small or large tributary mouth)

TRIB (tributary)

MESO

CHNB (channel border- where depth is > 4 ft. todbéhalweq)

POOL (scour hole)

ITIP (island tip- associated with SCCS or SCCL vehidre two water currents meet
behind an island

BARS (sand bar or shallow water habitat were depth4 ft. meters

TLWG (thalweg- main channel between channel bordenseying majority of
water)

Sampling Gear

To avoid fish mortality, gill nets (GN) were onlgployed when water temperatures were
below 12.8°C. Gill nets were anchored upstream ai2® pound grappling hook and back-
anchored with a cement weight tied to a buoy. @ts were fished overnight with a

minimum soak time of 12 hours and a maximum of @dr&.



Otter trawls (OT or OT16) were pulled downstrearthva jet powered stern trawler. Otter
trawls were used in both sturgeon and fish commgiggaisons. Trawls were not pulled on
outside bend revetment or in the thalweg for safe#ggons. Trawls frequently encountered
snags, but a procedure was used to safely untdmglgear. An electronic sonar, capable of

detecting woody debris, was used to detect andlanany snags in daily operations.

One inch trammel nets were deployed perpendicaltdre current and maintained off the
bow with a 30 foot lead line. When the net begabuoch up in the middle or align parallel
with the current, it was pulled back to a perpeuldicposition. An estimate of sampling
distance lost was accounted for. Trammel nets Wigned in moderately shallow water and
away from eddies which could tangle the net. Sagsirred frequently, but did not prevent
effective sampling. Trammel nets with 2.5 inch mese eliminated from standard

sampling in 2007.

Mini-fyke nets were deployed during fish commursgason. Mini-fykes (MF) were set on
mud bars behind dikes and on sand bars in the of@nnel. Steep slopes and shallow sand
bars may have affected the efficiency of this ggamany cases, the gear was set close to
the bank behind bars and the lead wing was not &xtended because of the steep slope of
the bank. In contrast, on shallow sand bars theaemet always enough lead to ensure the
throat was in the water, especially when waterlgewere rising or falling. Mini-fykes could
only be applied in emergent bar habitat and thiusesids did not receive similar amounts of

effort.

Push trawls were added to the sampling protoc20bv. Push trawls were fished in the
same habitats as mini-fyke nets as well as in @alless than 1.4 m) open water habitats
where mini-fyke nets could not be fished effectyvgle., no emergent bar or steep drop-off).
Data will be analyzed in the future to determinthi§ gear will be adopted as part of the

standardized sampling protocol.



Segment 14 sampling gear dimensions:

Otter trawl: Innovative Nets Systems (Greg Faulkner) cusiiate design,
# 9 Sapphire®, 1.5 inch (38 mm)stretch mesh, %64 ()
wide and 30 inch (0.76 m) boards

1-inch trammel net: 125 ft. (38.1 m) X 6 ft. (1.8 m) outer wall X 8 (.4 m) inner
wall; 1-inch (25.4 mm) bar X 8 inch (203 mm) banpks

Mini- Fyke: 2 cab frames @ 4 ft. (1.2 m) X 2 ft. (0.6 m), t@é. (0.6 m)
hoops, 15 ft. (4.6 m) X 2 ft. (0.6 m) lead, £/8. (3.2 mm)
mesh

Gill net: 100 (30.5 m) X 8 ft. (2.4 m) with 25 ft. (7.6 n@peating 1.5

(38 mm), 2 (51 mm), 3 (76 mm) and 4 (102 mm) inaksin
panels, nets were sewn together making a 2001ftm(Bnet
with two series of repeating panels

Push Trawl: 8 ft. (2.4 m) wide, 6 ft. (1.8 m) long and 2(f2.6 m) high trawl
with 3/16 in. (4 mm) ACE mesh pushed from the bdw fet-
driven boat. Standard 30in. (0.76 m) boards ard.use

Data Collection and Analysis

Associated Environmental Data

GPS locations, temperature, and depth (beginnindrpmint and end for all gears except
mini-fykes; where depth is measured at the opebmg/were taken for each sample.
Additionally, turbidity and velocity samples werellected randomly from 25% of the
Mesohabitat types within each Macrohabitat. Watduron velocity in meters per second
(m/s) was measured at (bottom), 80%, and 20% odi¢ip¢h. All habitat data were collected
when pallid sturgeon were encountered. In an attéongetermine if flow/water velocity can
be visually estimated by a trained eye, an additibox was added to the data sheet. The
data recorder recorded a water velocity value spording with a set of categories (0 =
could not be estimated, 1 = Eddy, 2 = 0.0-0.3 81/,0.3-0.6 m/s, 4 = 0.6-0.9 m/s, 5 =>0.9

m/s).



Genetic Verification

Length measurements (mm) were collected on alldigha sub-sample of target fish were
weighed (g). A series of additional measurementgwaken on pallid sturgeon and their
hybrids using Sheehan’s index for verification (Semn et al. 1999). Sturgeon were deemed
hybrid when they were verified to be within the hglrange (-0.50 to +0.60) on Sheehan’s
Character Index scale. Passive Integrated TrangpgRdIT) tags were implanted under the
dorsal fin of pallid sturgeon, strong hybrids (s5)0 and lake sturgeon. Additionally, fin

clips were collected from pallid sturgeon and hgbitio be analyzed for genetic purity and
digital images were taken for documentation. Alligasturgeon that were captured with no
evidence of previously being tagged, or otherwmda not be positively identified as being
of hatchery or wild origin, were deemed “unknowmitiligenetic verification. All pallid

sturgeon deemed “wild” have been genetically vedifas not being of hatchery origin.

Relative Condition

The relative condition of recaptured hatchery régrallid sturgeon was calculated using Kn
= (W /W), where W is weight of the individual aMdl’ is the length-specific mean weight
predicted by the weight-length equation calculdtedhat population. Keenlyne and
Evanson (1993) provided a weight-length regresBagoW = -6.378 + 3.357 lagL (r2=
80.9740)] for pallid sturgeon throughout its ramg@ch was used to calculate a relative

condition factor.

Stock Densities

Stock densities were calculated to assess paltidshavelnose sturgeon population structure.
A length frequency index measures changes in figdulation structure. Length categories
based on the percentage of the largest known ilideon are as follows (Shuman et al.
2006): sub-stock fork length < 330mm (20%), stamk length = 330-629mm (20-36%),
quality fork length = 630-839mm (36-45%), preferfetk length = 840-1039mm (45- 59%),
memorable fork length = 1040- 1269mm (59 — 74%) taoyphy fork length > 1270mm



(>74%). Length categories based on the percemtite largest known shovelnose
sturgeon are as follows (Quist et al. 1998): swloistork length <250mm (20%), stock fork
length = 250 — 379mm (20- 36%), quality fork lengtB80 — 509mm (36 — 45%), preferred
fork length = 510 — 639mm (45- 59%), memorable flerigth = 640 — 809mm (59 -74%)
and trophy fork length > 810mm (> 74%). Proportidatck Density (PSD) is the
proportion of fish of quality size in a stock. R&la Stock Density (RSD) is the proportion
of fish of a size group in a stock.

Data Analysis

A sample target effort for each gear was defineiswys: 300 m drift (TN), 300 m tow
(OT), and one overnight set (GN, MF). Push trawll(Rarget distance was 30 m on mud
banks and 100 m on channel sand bars with a minidistance of 25 m. Due to the large
numbers of snags encountered, a minimum efforboh#vas accepted for OT and TN.
Effort was calculated as catch per 10@omactive gears (OT and TN) or per overnight set
for passive gears. Push trawl effort was calculatetish per meter trawled. Samples that
occurred outside of the “standard” gear deploynpeaotocol, habitat effort protocol, or
samples that occurred in “non-random” bends wectuebed from CPUE calculations. These
data were, however, included in length frequencidative condition, and population

structure calculations.

Several figures and tables have been omitted flosiréport in an effort to maintain
consistency between years and segments. For exafmpdepallid sturgeon were captured in
mini-fyke nets, the figure showing CPUE of mini-&/kets would be excluded from the

pallid sturgeon discussion as well as the lisigiires.



Missouri River Recovery
Pallid Sturgeon Population

Assessment Program

U.S. Army Corps

of Engineers Segment 14
Northwest Division March 2006
Legend
®  Segment Break City Boundary State Highway
®  Ruver Mile l:l Water Body === TS Highway
A Boat Ramp ]‘f_’:j State Boundary ==== Interstate Highway
A Pallid Stocking Location

Mokane

10 5 0 10 Miles
[ B ]

47,

Figure 1a. Map of segment 14 of the Missouri Rivigh major tributaries, common landmarks, anddriststocking locations
for pallid sturgeon. Segment 14 encompasses teeduii River from the confluence with the OsageesR{River Mile 130.2) to
the confluence with the Mississippi River (Riverl#0.0).
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Results

Pallid Sturgeon

This section covers the following objectives frdme pallid sturgeon monitoring and

assessment program:

Objective 1. Document annual results and long-term trendsildpsturgeon population

abundance and geographic distribution throughauiMtssouri River System.

Objective 2. Document annual results and long-term trendsabftat usage of wild pallid
sturgeon and hatchery stocked pallid sturgeon bgseand life stage.

Objective 3. Document population structure and dynamics dfgaturgeon in the Missouri

River System.

During 2007, biologists from Columbia National Fesid Wildlife Conservation Office
(Columbia NFWCOQO) sampled 16 bends during sturgeasan (1 November 2006 to 30
June 2007) and 14 bends during fish community seg¢lsduly to 31 October 2007) using
multiple gears. For the sturgeon season; 14 beeds sampled with 1-inch trammel nets
(total effort = 132 deployments; 20,374 m drifteth), bends with gill nets (total effort = 312
net nights), and 14 bends with 16-foot otter traftdsal effort = 132 nets deployed; 19,959
m trawled; Tables 1 and 2). For the fish commusésgson; 14 bends were sampled with 1-
inch trammel nets (total effort = 135 deployme(3,310 m drifted), 14 bends with mini-
fyke nets (total effort = 108 net nights), and Bhdis with 16-foot otter trawls (total effort =
130 deployments; 30,028 m trawled; Tables 1 and/A2ith this effort a total of 19 pallid
sturgeon where captured during 2007. Of thoseucegt 8 were with standard gear during

random sampling whereas 11 were captured with gela during non-random sampling.
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Of the 19 pallid sturgeon that were captured dug@@7, 5 were wild and 14 were stocked
(Figure 9). The majority of pallid sturgeon in segment 14 (58¥s; 11) were captured in
the lower half of the segment (RM 70.0 to 0.0), velas only 42% (N = 8) were captured in
the upper half of the segment (RM 130.2 to 70; fadib).Six of the 14 hatchery stocked
pallid sturgeon captured during 2007 were posiivedced back to a stocking site and two
were traced back to a stocking year. Five of tetrery origin pallid sturgeon were stocked
near Boonville, Missouri (BOO, Appendix D) and omas stocked near Mulberry Bend,
Nebraska (MUL, Appendix D; Table 6). The pallidrggeon stocked near Mulberry Bend
traveled 645 miles downstream before being captoead the mouth of the Osage River at
river mile 130.2. Three of the pallid sturgeon &&xt at Boonville were spawned in 2002,
stocked in 2003, and were age 5 at capture. Thex btlo pallid sturgeon stocked at
Boonville were spawned in 2004, stocked that sagag,yand were age 3 at capture. The
pallid sturgeon stocked at Mulberry bend was spaWwne&001, stocked in 2002, and was
age 6 at capture. One hatchery pallid was stoak@®97 as part of the early stockings by
the Missouri Department of Conservation. Six ofskgen traceable hatchery origin pallid
sturgeon were reared at Garrison Dam National Hesichery and the one stocked in 1997
was reared at Blind Pony State Fish Hatchery. Gmmd{(Kn), which is a measure of the
fish’'s plumpness, was averaged for all recaptueglidpsturgeon from segment 14. All fish
that leave the hatchery are considered to be id gooobust condition (Kr 1.0). Pallid
sturgeon captured during sturgeon season wereénstjiod condition at the time of recapture
(Kn = 0.915), however, the two fish captured latethe year during fish community season

were in poor condition (Kn = 0.715; Table 7).

When looking at only standard random samples, ta@mty of pallid sturgeon were
captured during sturgeon season (75%; N = 6) vdismgommunity season (25%; N = 2).
Of the pallid sturgeon that were captured duringgeon season, the majority (67%; N = 4)
were captured in ISB macrohabitat relative to agrage of 70% of the total effort being
expended in that habitat during sturgeon seasanl€3d.3 and 14). Similarly, the majority
of pallid sturgeon (63%; N = 5) were captured inNBimesohabitat relative to an average

of 78% of the total effort in that habitat (Tablesand 16). During fish community season,
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all pallid sturgeon were captured in ISB CHNB habitlative to approximately 60% of the

total effort occurring in both of those habitat égp

On average, pallid sturgeon were captured at a mepthn of 4.6 m. Pallid sturgeon were
captured at depths closer to the mean than theregs (captured between 2.8 and 8.0 m
whereas the sample mean was between 0.7 to 1ITalyte 3). This trend was similar for
bottom velocity where pallid sturgeon were captuaed mean bottom velocity of 0.71 m/s
with a sample range of 0.0 to 2.1 m/s. The mgjaitpallid sturgeon (79%; N = 15) were
captured in water temperatures equal to or less 1620 °C. On average, pallid sturgeon
were captured at a water temperature of 13.0 ®«31.5 °C) with an average sample
temperature of 21.3 °C (1.5 — 31.9 °C; Table 3)erAge turbidity for pallid sturgeon
captures was 154 NTU'’s (41 to 292) with a meanidiiffoper sample of 222 NTU'’s (23 —
999; Table 3).

The population structure may indicate the influeateecently propagated fish (stock size N
= 7) with nine quality size and three preferrecg pallid sturgeon being captured in segment
14 (Table 7). The RSD values indicate health df fispulations relative to reproductive
potential and age of fish. The continued absefsel®stock size pallid sturgeon indicates
we are either not detecting sub-stock pallid stonge&ith our current gear or they do not
exist in segment 14.

For sturgeon season, gill nets continue to be thst effective gear at capturing pallid
sturgeon in segment Irhean overall CPUE = 0.013) followed by 1-inch traeh nets

(mean overall CPUE = 0.009); capturing 50% and 88%e pallid sturgeon, respectively.
One pallid sturgeon was captured in an otter traiyi a mean overall CPUE of 0.002 fish
per meter trawled (Figures 2-5; Appendix Fhe CPUE for hatchery reared pallid sturgeon
in gill nets remained fairly constant since 2008hva slight declining trend over time for
wild pallid sturgeon (Figure 2). Catch rates witinch trammel nets, however, have
increased every year since 2005 (Figure 3). Twidpstlurgeon were captured with 1-inch

trammel nets during fish community season (Figgre 5
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Since 2003, there has been an increase in the mwhpallid sturgeon captured in segment
14; in particular, there was considerable incréaske capture of hatchery origin pallid
sturgeon (2003 = 1; 2004 = 2; 2005 = 9; 2006 =00;72= 14, Figure 9). Recent findings,
not summarized in this report, suggest dispersah fstocking sites increases after the fish
has been at large for more than two years. Theaserin hatchery fish is likely a result of

this dispersal of surviving hatchery fish.
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Table 1. Number of bends sampled, mean efforbpad (mean number of deployments), and total effprnacrohabitat (total
number of deployments) for segment 14 on the Mis$iwer during fall through spring (sturgeon segsand summer (fish
community season) in 2007. N-E indicates the haistnon-existent in the segment.

Number Mean MaCI’Ohabltat
Gear of Bends | Effort
BRAD | CHXO | CONF| DEND| DRNG| ISB| OSB SCCL SCCS SCCN BRI TRML | TRMS | WILD
Fall through Spring - Sturgeon Season
.1r'i”Ch 14 9.43 N-E 30 0 N-E[ N-E 101 0 0 1 N-E NqE 0 d N
rammel Net
Gill Net 16 9.75 N-E 31 2 N-E| N-E 82 31 5 2 N-E NqE 0 3 N
Otter Trawl 14 9.43 N-E 18 0 N-E| N-E 104 0 9 0 N-E N4E 1 d N
Summer — Fish Community Season
.1r'i”Ch 14 9.64 N-E 28 0 N-E[ N-E 106 0 1 0 N-E NqE 0 d N
rammel Net
Mini-Fyke Net 14 7.71 N-E 25 2 N-E| N-E 36 12 21 10 N-E N:E p. 0 EN
Otter Trawl 14 9.29 N-E 29 1 N-E| N-E 95 0 3 0 N-E N-E 2 G N
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Table 2. Number of bends sampled, mean efforbpad (mean number of deployments), and total effprnesohabitat (total
number of deployments) for segment 14 on the Mis$iwer during fall through spring (sturgeon segsand summer (fish
community season) in 2007. N-E indicates the hastnon-existent in the segment.

Gear Number| Mean Mesohabitat
of bends| Effort BAR CHNB DTWT |  ITIP POOL TLWG
Fall through Spring — Sturgeon Season

1-inch

Trammel Net 14 9.43 2 128 N-E 1 1 0
Gill Net 16 9.75 0 66 N-E 4 85 1
Otter Trawl 14 9.43 0 130 N-E 2 0 0

Summer — Fish Community Season

1-inch

Trammel Net 14 9.64 0 134 N-E 0 0 1
Mini-Fyke 14 7.71 94 1 N-E 13 0 0
Otter Trawl 14 9.29 0 123 N-E 0 2 5




Pallid Capture Frequency

Segment 14 - Pallid Sturgeon Captures by River Mile

7 N =19
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Figure 1b. Distribution of pallid sturgeon captubssriver mile for segment 14 of the Missouri River
during 2007. Black bars represent pallid captdieging Sturgeon Season and white bars during
Fish Community Season. Figure includeds all paligtures including non-random and wild samples.
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Table 3. Pallid sturgeon (PDSG) capture summaaealf gears relative to habitat type and environtakevariables on the Missouri
River during 2007. Means (minimum and maximum)@esented. Habitat definitions and codes presentdgpendix B. N-E
indicates the habitat is non-existent in the segmen

Turbidity Turbidity Total
Depth(m) | Depth(m) Bottom Velocity | Bottom Velocity| Temp. °C Temp. °C (ntu) (ntu) Pallids
Macro- Meso- (Effort) (Catch) (m/s) (Effort) (m/s) (Catch) (Effort) (Catch) (Effort) (Catch) | caught
BRAD BAR
CHNB
DTWT
ITIP
POOL
TLWG
CHXO BAR 0.8 0.03 28.5 88 (35-189
(0.3-1.5) (0.00-0.07) (23.3-31.4)
CHNB 3.8 3.6 0.57 0.95 23.9 19.4 209 150 2
(1.0-6.6) | (3.2-4.1)  (0.00-1.15) (0.95-0.95) (2.3-31.5) | (11.2-27.5) | (25-892) | (141-160)
DTWT
ITIP
POOL 6.4 0.38 10.9 312
(2.3-13.0) (0.02-0.78) (1.5-30.9) (27-785)
TLWG
CONF BAR 0.7 0.00 30.2 62
0.5-0.8) (0.00-0.00) (30.0-30.5) (37-87)
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Macro-

Meso-

Depth(m)
(Effort)

Depth(m)
(Catch)

Bottom Velocity

(m/s) (Effort)

Bottom Velocity
(m/s) (Catch)

Temp. °C
(Effort)

Temp. °C
(Catch)

Turbidity
(ntu)
(Effort)

Turbidity
(ntu)
(Catch)

Total
Pallids
caught

CHNB

6.1
(1.3-8.4)

7.0
(6.6-8.0)

0.14
(0.10-0.17)

0.17
(0.17-0.17)

12.6
(8.5-30.9)

10.9
(8.5-12.0)

218
(141-296)

DTWT

ITIP

POOL

7.7
(4.0-11.8)

0.06
(0.06-0.06)

12.6
(8.1-20.9)

225
(225-225)

TLWG

DEND

BAR

CHNB

DTWT

ITIP

POOL

TLWG

DRNG

BAR

CHNB

DTWT

ITIP

POOL

TLWG
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Turbidity Turbidity Total
Depth(m) | Depth(m) | Bottom Velocity | Bottom Velocity| Temp. °C Temp. °C (ntu) (ntu) Pallids
Macro- Meso- (Effort) (Catch) (m/s) (Effort) (m/s) (Catch) (Effort) (Catch) (Effort) (Catch) | caught
ISB BAR 0.7 0.04 28.3 97 (29-185
(0.3-1.5) (0.00-0.10) (23.4-31.4)
CHNB 3.6 3.4 0.62 0.74 23.8 13.2 201 125 11
(0.7-11.1) (2.5-5.8) (0.01-1.90) (0.30-1.90) (1.6-31.9) (2.3-31.5) (23-999) @ (30-276)
DTWT
ITIP 0.6 30.3 28 (28-28)
(0.6-0.6) (30.3-30.3)
POOL 5.3 4.2 0.53 0.79 8.9 12.0 302 292 1
(2.0-10.5) | (4.2-4.2)| (0.01-2.13) (0.79-0.79) (1.5-30.9) | (12.0-12.0) | (29-626) | (292-292)
TLWG
OSB BAR 0.9 0.01 29.1 72 (26-152
(0.4-1.4) (0.00-0.02) (23.2-31.0)
CHNB 3.5 0.71 13.4 551
(0.6-7.0) (0.08-1.33) (2.4-31.0) (345-691)
DTWT
ITIP
POOL 5.6 0.29 8.6 (1.9-12.5 390
(2.2-13.0) (0.05-0.90) (32-604)
TLWG
SCCL BAR 0.8 30.5 37 (25-55)
(0.4-1.4) (30.0-31.0)
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Turbidity Turbidity Total
Depth(m) | Depth(m) | Bottom Velocity | Bottom Velocity| Temp. °C Temp. °C (ntu) (ntu) Pallids
Macro- Meso- (Effort) (Catch) (m/s) (Effort) (m/s) (Catch) (Effort) (Catch) (Effort) (Catch) | caught
CHNB 2.6 0.59 19.5 294
(1.4-4.6) (0.29-0.80) (8.0-30.6) (200-452)
DTWT
ITIP 15 0.61 23.5 156
(0.4-4.3) (0.61-0.61) (8.4-30.8) (30-686)
POOL 1.8 12.7 280
(1.6-2.0) (12.7-12.7) (280-280)
TLWG 2.8 0.44 29.6 502
(2.0-3.8) (0.40-0.50) (25.4-31.0) (50-888)
SCCS BAR 0.5 0.05 26.9 126
(0.2-0.7) (0.00-0.08) (23.7-30.9) (46-184)
CHNB 0.7 30.1
(0.7-0.7) (30.1-30.1)
DTWT
ITIP 2.7 0.44 12.7 186
(2.0-3.6) (0.36-0.51) (2.5-26.5) (31-400)
POOL
TLWG
SCN BAR
CHNB
DTWT
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Turbidity Turbidity Total
Depth(m) | Depth(m) | Bottom Velocity | Bottom Velocity| Temp. °C Temp. °C (ntu) (ntu) Pallids
Macro- Meso- (Effort) (Catch) (m/s) (Effort) (m/s) (Catch) (Effort) (Catch) (Effort) (Catch) | caught
ITIP
POOL
TLWG
TRIB BAR
CHNB
DTWT
ITIP
POOL
TLWG
TRML BAR 0.9 30.2 77 (34-120
(0.5-1.5) (30.1-30.3)
CHNB 2.9 0.00 26.0 120
(2.9-2.9) (0.00-0.00) (26.0-26.0) (120-120)
DTWT
ITIP
POOL 4.4 21.2
(4.4-4.4) (21.2-21.2)
TLWG 1.6 31.1 87 (33-141
(1.4-1.8) (30.9-31.2)
TRMS BAR
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Turbidity Turbidity Total
Depth(m) | Depth(m) | Bottom Velocity | Bottom Velocity | Temp. °C Temp. °C (ntu) (ntu) Pallids
Macro- Meso- (Effort) (Catch) (m/s) (Effort) (m/s) (Catch) (Effort) (Catch) (Effort) (Catch) | caught
CHNB
DTWT
ITIP
POOL 4.3 10.7 391
(4.0-4.5) (8.6-12.7) (280-502)
TLWG 3.0 9.5 542
(3.0-3.0) (9.5-9.5) (542-542)
WILD BAR
CHNB
DTWT
ITIP
POOL
TLWG
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Table 6. Mean fork length, weight, relative cdmah factor (Kn), and growth rates for
hatchery-reared pallid sturgeon captures by yeescht the time of stocking and recapture
during 2007 from segment 14 of the Missouri RivRelative condition factor was

calculated using the equation in Keenlyne and Ewa($993). Standard error (+/- 2SE) was
calculated where N>1 and is represented on seco@@f each year.

Year Stock Data Recapture Data Growth Data
class N Length Weight Kn Length Weight Kn Length  Weight
(mm) (9 (mm) (9 (mm/d)  (g/d)
200 . 637 885 0.237
2001 1
617 888.3 0.898 0.239
2002 3
52 255.1 0.025 0.024
86 20 1531 498 430.0 0.905 0.434 0.451
2004 3
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Table 7. Incremental relative stock density (RSid)d relative condition factor (Kn) for all
pallid sturgeon captured with all gear by a lenggtegory during 200in the Missouri River.
Length categoriésletermined using the methods proposed by Shumein (@006). Relative
condition factor was calculated using the equaitiokieenlyne and Evanson (1993).

Length Category N RSD Kn (+/- 2SE)
Sturgeon Season

Sub-stock (0-199) 0 0
Sub-stock (200-329) 0 0

Stock 6 100 0.935 (0.033)
Quality 8 65 0.874 (0.048)
Preferred 3 18 0.984 (0.075)
Memorable 0 0
Trophy 0 0

Overall Kn 0.915 (0.034)

Sub-stock (0-199)
Sub-stock (200-329)
Stock

Quiality

Preferred
Memorable

Trophy

Overall Kn

Fish Community Season

o o ©o » » O o©o©

100 0.700
50 0.731
0
0
0
0.715 (0.031)

4RSD = (# of fish of a specified length class / #ist > minimum stock length fish) * 100.

®Length categories based on the percentage oftiipestaknown pallid sturgeon: Sub-stock FL < 330 (@t
%), Stock FL =330 - 629 mm (20 — 36 %), Quality 630 — 839 mm (36 — 45 %), Preferred FL = 8403910
mm (45 — 59 %), Memorable FL = 1040 — 1269 mm (5%1-9%), Trophy FL 3270 mm (>74 %).

25



Segment 14 - Pallid Sturgeon / Sturgeon Season
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Figure 2. Mean annual catch-per-unit-effort (+8R) of wild (black bars), hatchery reared

(white bars), and unknown origin (cross-hatched batigsturgeon using gill nets and otter trawls in
segment 14 of the Missouri River during sturgeon sea808-2007. Unknown origin pallid sturgeon
awaiting genetic verification.
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CPUE (fish/net night)

Segment 14 - Pallid Sturgeon / Sturgeon Season

0.016

1 Inch Trammel Net -
0.014

0.012

0.010
0.008 -

0.006

0.004

0.002

0.000 T T T T
2003 2004 2005 2006 2007

Year

Figure 3. Mean annual catch-per-unit-effort (+8E) of wild (black bars), hatchery reared
(white bars), and unknown origin (cross-hatched)pallid sturgeon using 1 trammel net
segment 14f the Missouri River during sturgeon season 200372 Unknown origin pallid
sturgeon are awaiting genetic verification.
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Segment 14 - Pallid Sturgeon / Fish Community Season
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Figure 5. Mean annual catch-per-unit-effort (+8R) of wild (black bars), hatchery reared
(white bars), and unknown origin (cross-hatchedpallid sturgeon using 1 inch trammel t
and otter trawls in segment 14 of the Missouri Rikgring fish community season 2003-2007.
Unknown origin pallid sturgeon are awaiting genegcification.
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Table 9. Total number of sub-stock size (0-199 mailid sturgeon captured for each gear during saclson and the proportion caught
within each macrohabitat type in segment 14 oMissouri River during 2007. The percent of totifbe for each gear in each habitat is
presented on the second line of each gear type.caiegories described in Table 7. N-E indicated#bitat is non-existent in the segment.

Gear N Macrohabitat
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL| SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 10. Total number of sub-stock size (0-199 matljd sturgeon captured for each gear during saelson and the proportion caught
within each mesohabitat type in segment 14 of tiesdlri River during 2007. The percent of totébeffor each gear in each habitat is
presented on the second line of each gear type.caiegories described in Table 7. N-E indicated#bitat is non-existent in the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 0 0 0 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 0 0 0 0 0 0 0

0 42 0 3 54 1
Otter Trawl 0 0 0 0 0 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 0 0 0 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0 0
Net 87 0 12 0 0
Otter Trawl 0 0 0 0 0 0 0

0 96 0 0 1 4

30




Table 11. Total number of sub-stock size (200-329) pallid sturgeon captured for each gear durirdhesgason and the proportion caught
within each macrohabitat type in segment 14 oMissouri River during 2007. The percent of totifbe for each gear in each habitat is
presented on the second line of each gear type.caiegories described in Table 7. N-E indicatedbitat is non-existent in the segment.

Gear N Macrohabitat
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 12. Total number of sub-stock size (200-329) pallid sturgeon captured for each gear durirdhesgason and the proportion caught
within each mesohabitat type in segment 14 of tiesdlri River during 2007. The percent of totébeffor each gear in each habitat is
presented on the second line of each gear type.caiegories described in Table 7. N-E indicated#bitat is non-existent in the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 0 0 0 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 0 0 0 0 0 0 0

0 42 0 3 54 1
Otter Trawl 0 0 0 0 0 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 0 0 0 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0 0
Net 87 0 12 0 0
Otter Trawl 0 0 0 0 0 0 0

0 96 0 0 1 4

32




Table 13. Total number of stock size (330-629 malligpsturgeon captured for each gear during eaels@ and the proportion caught
within each macrohabitat type in segment 14 oMissouri River during 2007. The percent of totifbe for each gear in each habitat is
presented on the second line of each gear type.caiegories described in Table 7. N-E indicatedbitat is non-existent in the segment.

Gear N Macrohabitat
BRAD | CHXO | CONF| DEND | DRNG | ISB | 0SB| SccL| Sccs| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
L-inch 1] 0 | 100| O 0 o| ol of o o of o 0 0 0
Trammel Net | . 0 20 0 0 0 80 0 0 0 0 0 0 0 0
_ 2| o 0 0 0 0 | 00 0| o0 o0 O] O 0 0 0
Gill Net 0 | 20 | 1 0 0 |32 | 3 | 1| 0 | 0| 0 2 0
0| o 0 0 0 o| of o o o| o o© 0 0 0
Otier Trawl o | 13| 0o | o | o |7|o|1w0| 0| 0o | o] 1| o0,
Fish Community Season (Summer)
Linch 1] 0 0 0 0 0 | 00 0| o0 o0 O] O 0 0 0
TrammelNet| . | 0 | 20 | O 0 o [79] 0| 1 | 0o | 0o | 0| o 0 0
Mini-Fyke | O | O 0 0 0 o| of o/ o o| of o 0 0 0
Net . o | 23 | 2 0 0 | 3|1 | 19| 9 | 0o | 0 | 2 0 0
0| o 0 0 0 o| of o/ o o| of o 0 0 0
Otier Trawl o | 22| 0| o | o |7|o]| 200 0] 1| 0],
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Table 14. Total number of stock size (330-629 malligpsturgeon captured for each gear during eaels@ and the proportion caught
within each mesohabitat type in segment 14 of tiesdlri River during 2007. The percent of totébeffor each gear in each habitat is
presented on the second line of each gear type.caiegories described in Table 7. N-E indicated#bitat is non-existent in the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 1 0 100 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 2 0 50 0 0 50 0

0 42 0 3 54 1
Otter Trawl 0 0 0 0 0 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 1 0 100 0 0 0 0
Trammel Net| . 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0 0 0
Net . 87 0 12 0 0
Otter Trawl 0 0 0 0 0 0 0

0 96 0 0 1 4
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Table 15. Total number of quality size and gre&t€B0 mm) pallid sturgeon captured for each geamdueach season and the proportion
caught within each macrohabitat type in segmerdafie Missouri River during 2007. The percentatél effort for each gear in each
habitat is presented on the second line of eachtgee. Size categories described in Table 7. Nelicates the habitat is non-existent in the
segment.

Gear N Macrohabitat
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
) 2 0 0 0 0 0 100 0 0 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
1 0 0 0 0 0 100 0 0 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 1 0 0 0 0 0 1000 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 16. Total number of quality size and gre&téB0 mm) pallid sturgeon captured for each geandugach season and the proportion

caught within each mesohabitat type in segmentf 1deoMissouri River during 2007. The percentaiht effort for each gear in each

habitat is presented on the second line of eachtgea. Size categories described in Table 7. Nelicates the habitat is non-existent in the

segment.
Mesohabitat
Gear
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)
1-inch 0 0 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 0 100 0 0 0 0
0 42 0 3 54 1
Otter Trawl 0 100 0 0 0 0
0 96 0 4 0 0
Fish Community Season (Summer)
1-inch 0 100 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0
Net 87 0 12 0 0
Otter Trawl 0 0 0 0 0 0
0 96 0 0 1 4
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Figure 8. Length frequency of pallid sturgeon cegdiduring fall through spring (sturgeon seasoaglobars) and summer (fish community
season, white bars) in segment 14 of the MissowerRIluring 2007 including non-random and wild sésp
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14 - Annual Pallid Sturgeon Capture History
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Figure 9. Annual capture history of wild (black®a hatchery reared (white bars), and unknownirorig
(cross-hatched bars) pallid sturgeon collectecgnsent 14 of the Missouri River from 2003 to 2007.
Figure is designed to compare overall pallid stargeaptures from year to year and may be biasedigble
effort between years.
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Shovelnose X Pallid Sturgeon Hybrids

Nine hybrid sturgeon were captured in segment Xthd2007. Eight of the nine hybrid

sturgeon were captured in ISB macrohabitat with §8% 5) of the total catch occurring in
CHNB mesohabitatHybrid sturgeon were captured in shallower wateegn depth = 3.4 m)

than pallid sturgeon (mean depth = 4.6 m; Utrual.e2007). Hybrid sturgeon were also captured
in slightly slower water (mean velocity = 0.58 mitsan pallid sturgeon (mean velocity = 0.71
m/s).

Ratios of hybrid sturgeon to shovelnose and patlidgeon are a useful way to document change
from year to year due to the effects of hybridizatand decline in the availability of true pallid
sturgeon for successful spawnifigne ratio of hybrid sturgeon captured in gill negkative to
shovelnoseaturgeon decreased from 1 hybrid for every 729 slmmge in 2006 to an all time low
of 1 hybrid for every 1,489 shovelnose in 2007 (Apgix J1). Because trammel nets are less
influenced by aggregation and migration behaviwgytare the most consistent tool for
monitoring the ratio of hybrid to pallid to shovebe sturgeon over time. In 2005, the ratio of
pallid to shovelnose sturgeon in segment 14 wasatiigl for every 673 shovelnose and
increased to one pallid for every 231 shovelnos206. During 2007, that ratio increased
further to one pallid for every 167 shovelnosegton. The number of hybrids to pallid sturgeon
has remained constant since 2006 at about onedhfgrevery one pallid, however, this number

is approximately 3 hybrids for every 1 pallid whamly considering wild fish (Appendix J1).
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Targeted Native River Species

This section covers the following objectives frdme pallid sturgeon monitoring and assessment

program:

Objective 4. Document annual results and long-term trends fiveéarget species population

abundance and geographic distribution throughauiMtssouri River System.

Objective 5. Document annual results and long-term trends bit&tausage of the target native

species by season.

Shovelnose Sturgeon

More YOY shovelnose sturgeon were captured in Z00% 37) than were captured in 2006 (N

= 16) but fewer than in 2005 (N = 42; Table 17;ugtet al. 2007) Similar to previous years,
otter trawls were the most effective gear at capguyOY shovelnose sturgeon (97% of total
YQOY catch, N = 36) during both seasons. Of ther8 shovelnose sturgeon captured using
otter trawls during both seasons; 94% (N = 34) veaygtured in ISB CHNB habitat with two
captured in CHXO CHNB habitaiAll of the YOY shovelnose sturgeon were found inNB1
Mesohabitat (100% of the catch relative to 72%heftbtal effort) despite efforts being
expended in POOL (10% of the total effort) and BAR&sohabitat (15% of the total effort;
Table 18). As in previous years, the vast majaftghovelnose sturgeon greater than 250 mm
were captured during the sturgeon season witmegil (86% of the total catch; N = 3158; Tables
17-24) with ISB and CHXO providing the best maciuitets. Gillnets were the most effective
gear for capturing shovelnose sturgeon greater2Bammm with the highest catch rate in CHXO
POOL habitat (CPUE = 19.3) followed by OSB POOLIitetlfCPUE = 13.4; Appendix F1).
Gillnet CPUE increased from 2006 to 2007, with &lcaate of 4.5 fish per net night to 8.9 fish
per net night, respectively. Catch rates for qualitd greater size (> 380 mm) shovelnose
sturgeon in 1-inch trammel nets during sturgeos@e&as steadily declined from 2003 through
2006 (2003 = 2.5; 2004 = 1.6; 2005 = 1.3; 200663,tut increased in 2007 (CPUE = 1.4 fish
per 100 m trawled; Figure 12). For fish commun#égson, otter trawls had a higher catch rate of
YOY shovelnose sturgeon (CPUE = 0.07 in 2007 ve@sd3 in 2006) however the catch rate of
stock sized shovelnose sturgeon decreased slilgbtly2006 (CPUE = 0.04 in 2007 versus 0.09
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in 2006; Figure 14). One-inch trammel net captates remained fairly constant since 2003
(Figure 14).

There was a greater proportion of larger fish cagatuluring the sturgeon season (RSD-P = 83
and RSD-M = 18) than in the fish community seaf®8)-P = 77 and RSD-M = 15; Table 25).
Reasons for this disparity may be that spawningalnose were more available in the sturgeon
season, or that trawls and trammel nets were neffastive at sampling the larger size classes
compared to gill nets. Only 61 sub-stock shovedrgiargeon were captured in both seasons
with no shovelnose sturgeon captured in the trophyge for either seasoithe size distribution
of shovelnose sturgeon in segment 14 is typicémg-lived species and depicts minor
contribution of smaller fish to the population (&fg 17). According to Steffensen and Hamel
(2008) and Pflieger (1997), shovelnose sturgeochr8d0 mm in their first year and 315 mm,
409 mm, 485 mm, 541 mm, and 600 mm in each ofubseqjuent years. Based on these age
categories, the majority of shovelnose sturgeorucag in segment 14 were greater than age 4
(Figure 17).

The majority of the sampling effort in segment ldsvexpended in ISB macrohabitat (66% of
the total effort) and CHNB mesohabitat (72% of bkl effort), due to their proportionate
availability. Of the 36 YOY shovelnose sturgeon (0-149 mm; 0.00®%e total shovelnose
catch) captured in segment 14, 94% (N = 34) wepéucad in ISB macrohabitat, with 100% (N
= 36) occurring in CHNB mesohabitat. Juvenile sogse sturgeon (150-249 mm) made up
0.007% of the total shovelnose catch (N = 24; T4Ble Of the juvenile shovelnose sturgeon,
67% (N = 16) were captured in ISB macrohabitathwulie majority (96%; N = 23) occurring in
CHNB mesohabitat (Tables 19-20). Similar to 2008, stock size (250-379 mm) shovelnose
sturgeon (0.03% of the total catch) were captuneskgment 14, with the majority (77%; N =
81) occurring in ISB macrohabitat relative to 66#th® total effort (Table 21). The majority of
stock size shovelnose sturgeon were captured inECiMBsohabitat (70%; N = 74), relative to
72% of the total effort (Table 22). Quality andab size shovelnose sturgeon made up the bulk
of the total catch (97%; N = 3,553), with most captl during the sturgeon season (87%; N =
3076; Table 23). Most quality and greater sizevehimse sturgeon were caught in ISB
macrohabitat with 53% (N = 1,875) of the total tatelative to 66% of the total effort, followed
by CHXO macrohabitat, which contained 26% (N = 96f7the total catch, relative to 20% of
the total effort (Table 23). Different from prevewyears, gill nets set in L-dikes in OSB
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macrohabitat produced a large portion of the qualid greater size shovelnose with 18% of the
total catch relative to only 5% of the total effarhe majority of quality and greater size
shovelnose sturgeon were captured with gill neBQ®OL mesohabitat (61%; N = 2,158)

relative to 54% of the total gill net effort durisgurgeon season (Table 24). Of all the quality
and greater size shovelnose sturgeon capturedgdiislmcommunity season, 13% (N = 476) of
the catch occurred in CHNB mesohabitat, relative5%o of the total effort (Table 24).

Sturgeon and fish community season sampling cagpghievelnose sturgeon representing 8
cohorts (40 mm, 130 mm, 200 mm, 300 mm, 420 mm,rBo0) 600 mm, and 800mm; Figure
17). Because of seasonal migration, a higher ptmpoof preferred and memorable sized
shovelnose sturgeon were captured during the sinrgeason (RSD-P = 83, RSD-M = 18)
relative to fish community season (RSD-P = 77, R&B-15; Table 25). Similar to 2006 (Utrup
et al 2007), few sub-stock shovelnose sturgeon wegoeured in either season (N = 31 sturgeon
season; N = 30 fish community season) and no trg@gyshovelnose sturgeon were captured.
Relative weight compared between stock sizes wasaldor long lived fish like shovelnose
sturgeon showing a general decrease in Wr asshearfatures (Table 25).
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Figure 11. Mean annual catch-per-unit-effort (+3E} of sub-stock size (0-149 mm; white bars),
sub-stock size (150-249; cross-hatched), stock(8&@-379 mm; gray bars), and quality and above siz
(> 380 mm; black bars) shovelnose sturgeon usithgefis and otter trawls in segment 14 of the Misso
River during sturgeon season 2003 - 2007.
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Figure 12. Mean annual catch-per-unit-effort (#3E2 of sub-stock size (0-149 mm; white bars),
sub-stock size (150-249; cross-hatched), stock(8&@-379 mm; gray bars), and quality and abowve
(> 380 mm; black bars) shovelnose sturgeon usiingltrammel nets in segment 14 of the Missouri
River during sturgeon season 2003 - 2007.
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Figure 14. Mean annual catch-per-unit-effort (#E2 of sub-stock size (0-149 mm; white bars),
sub-stock size (150-249; cross-hatched), stock(8&@-379 mm,; gray bars), and quality and above siz
(> 380 mm; black bars) shovelnose sturgeon usiingl trammel nets and otter trawls in segment lthe
Missouri River during fish community season 20@®07.
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Table 17. Total number of sub-stock size (0-149 rsh@velnose sturgeon captured for each gear deaaly season and the proportion
caught within each macrohabitat type in segmerdftde Missouri River during 2007. The percentatél effort for each gear in each
habitat is presented on the second line of eachtgea. Size categories described in Table 25. iNdi€ates the habitat is non-existent in

the segment.

Gear N Macrohabitat
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
15 0 13 0 0 0 87 0 0 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 1 0 0 0 0 0 100 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
21 0 5 0 0 0 95 0 0 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 18. Total number of sub-stock size (0-149 rsh@velnose sturgeon captured for each gear deaaly season and the proportion
caught within each mesohabitat type in segmentf 1deoMissouri River during 2007. The percentaiht effort for each gear in each

habitat is presented on the second line of eachtgeea. Size categories described in Table 25. iNdi€ates the habitat is non-existent in

the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 0 0 0 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 0 0 0 0 0 0 0

0 42 0 3 54 1
Otter Trawl 15 0 100 0 0 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 1 0 100 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0 0
Net 87 1 0 12 0 0
Otter Trawl 21 0 100 0 0 0 0

0 96 0 0 1 4




Table 19. Total number of sub-stock size (150-249) ishovelnose sturgeon captured for each geargladaoh season and the proportion
caught within each macrohabitat type in segmerdftde Missouri River during 2007. The percentatél effort for each gear in each
habitat is presented on the second line of eachtgeea. Size categories described in Table 25. iNdi€ates the habitat is non-existent in
the segment.

Gear N Macrohabitat
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 4 0 25 0 0 0 75 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
) 1 0 0 0 0 0 0 100 0 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
11 0 9 0 0 0 45 0 45 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 3 0 0 0 0 0 100 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
5 0 0 0 0 0 100 0 0 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 20. Total number of sub-stock size (150-249) ishovelnose sturgeon captured for each geargladaoh season and the proportion

caught within each mesohabitat type in segmentf 1deoMissouri River during 2007. The percentaiht effort for each gear in each

habitat is presented on the second line of eachtgeea. Size categories described in Table 25. iNdi€ates the habitat is non-existent in

the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 4 0 100 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 1 0 100 0 0 0 0

0 42 0 3 54 1
Otter Trawl 1 0 o1 0 9 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 3 0 100 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0 0
Net 87 1 0 12 0 0
Otter Trawl ° 0 100 0 0 0 0

0 96 0 0 1 4




Table 21. Total number of stock size (250-379 minoyelnose sturgeon captured for each gear duricly ®2ason and the proportion
caught within each macrohabitat type in segmerdftde Missouri River during 2007. The percentatél effort for each gear in each
habitat is presented on the second line of eachtgea. Size categories described in Table 25. iNdi€ates the habitat is non-existent in

the segment.

Gear N Macrohabitat
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 10 0 30 0 0 0 70 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
. 53 0 13 0 0 0 70 11 4 0 0 0 0 2 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
19 0 16 0 0 0 84 0 0 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 12 0 8 0 0 0 92 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
11 0 9 0 0 0 91 0 0 0 0 0 0 0 0
Otter Trawl 0 21 0 0 0 75 | 0 2 0 0 0 1 0 0
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Table 22. Total number of stock size (250-379 minoyelnose sturgeon captured for each gear duricly ®2ason and the proportion
caught within each mesohabitat type in segmentf 1deoMissouri River during 2007. The percentaift effort for each gear in each

habitat is presented on the second line of eachtgeea. Size categories described in Table 25. iNdi€ates the habitat is non-existent in

the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)
1-inch 10 0 100 0 0 0 0
Trammel Net 2 96 0 0 1 0
_ 53 0 42 0 2 57 0
Gill Net
0 42 0 3 54 1
19 0 100 0 0 0 0
Otter Trawl
0 96 0 4 0 0
Fish Community Season (Summer)
1-inch 12 0 100 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0 0 0
Net 87 1 0 12 0 0
11 0 100 0 0 0 0
Otter Trawl
0 96 0 0 1 4
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Table 23. Total number of quality size and gre&t8B80 mm) shovelnose sturgeon captured for eachdyesrg each season and the
proportion caught within each macrohabitat typesgagment 14 of the Missouri River during 2007. Ppkecent of total effort for each gear
in each habitat is presented on the second liead gear type. Size categories described in P&bIN-E indicates the habitat is non-
existent in the segment.

Gear N Macrohabitat
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 265 0 23 0 0 0 77 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 | O 0 0 0 0 0 0 0
) 2732 0 28 1 0 0 44 24 1 0 0 0 0 1 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
79 0 11 0 0 0 84 0 5 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 341 0 11 0 0 0 88 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79| 0 1 0 0 0 0 0 0
Mini-Fyke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
136 0 24 0 0 0 76 0 1 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 24. Total number of quality size and gre&t8B80 mm) shovelnose sturgeon captured for eachdyesrg each season and the
proportion caught within each mesohabitat typesignsent 14 of the Missouri River during 2007. Tleecpnt of total effort for each gear
in each habitat is presented on the second lieadh gear type. Size categories described in P&bIN-E indicates the habitat is non-
existent in the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 265 1 98 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 2732 0 21 0 0 79 0

0 42 0 3 54 1
Otter Trawl & 0 100 0 0 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 341 0 100 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0 0
Net 87 1 0 12 0 0
Otter Trawl 136 0 99 0 0 0 1

0 96 0 0 1 4
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Figure 17. Length frequency of shovelnose sturdgeam fall through spring (sturgeon season, blaalsand summer (fish community season,
white bars) in segment 14 of the Missouri Rivering2007.
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Table 25. Incremental relative stock density (R&)d mean relative weight (Wr) by a length
category for shovelnose sturgeon in segment 1HeoMissouri River captured during 2007.

Length categoriésdetermined using methods proposed by Quist (1998).

Length category

N RSD

Wr (+/- 2SE)

Sub-stock (0-149 mm)
Sub-stock (150-249 mm)
Stock

Quality

Preferred

Memorable

Trophy

Overall Wr

Sub-stock (0-149 mm)
Sub-stock (150-249 mm)
Stock

Quiality

Preferred

Memorable

Trophy

Overall Wr

Sturgeon Season

15
16
82 100
459 97
2048 83
569 18
0

Fish Community Season

22
8
23 100
94 95
310 77
73 15
0

113.1 (19.48)

98.04 (2.043)

92.20 (0.722)

88.51 (1.445)
0

93.19 (0.924)

101.3 (30.43)

88.32 (2.466)

87.62 (1.194)

83.47 (2.625)
0

91.37 (5.035)

4RSD = (# of fish of a specified length class / #isfi> minimum stock length fish) * 100.

P Length categories based on the percentage ofipesieknown shovelnose sturgeon: Sub-

stock FL <250 mm (20 %), Stock FL =250-379 mm {286 %), Quality FL = 380 — 509 mm

(36 — 45 %), Preferred FL = 510 - 639 mm (45 — 59Memorable FL = 640 — 809 mm (59 —
74 %), Trophy FL 3810 mm (>74 %).
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Sturgeon Chub

During the 2007 sample year, a total of 13 sturgdarbs were captured in segment 14
compared to 23 in 2006 and 36 in 2005 (Utrup e2@D6, Utrup et al. 2007)This decline in
sturgeon chub captures is despite increased sayrgffiort in segment 14 over the past five
years. Sturgeon chubs were only captured durimgciisnmunity season during 2007 with a
CPUE of 0.05 fish per 100 m trawled; slightly highigan in 2006 (CPUE = 0.04; Figure 19).
The majority of sturgeon chubs were captured in (&B% of the total catch relative to 62% of
the total effort; Table 26). All sturgeon chubs @eaptured in CHNB mesohabitat relative to
65% of the effort during fish community season (€&ty).

Not enough sturgeon chubs (N < 50) were capturesggment 14 during 2007 to summarize

year to year trends and population structure.
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Figure 18. Mean annual catch-per-unit-effort (+/- 2SE) ofgetoin chub using otter trawls
in segment 14 of the Missouri River during sturgeors@e2003-2007.
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Figure 19. Mean annual catch-per-unit-effort (1382 of sturgeon chub using otter trawls
in segment 14 of the Missouri River during fish eoomity season 2003-2007.
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Table 26. Total number of sturgeon chubs captureddch gear during each season and the propediayht within each macrohabitat
type in segment 14 of the Missouri River during 200 he percent of total effort for each gear iohelhabitat is presented on the second
line of each gear type. N-E indicates the hab#aion-existent in the segment.

Macrohabitat

Gear N
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
13 0 38 0 0 0 62 0 0 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 27. Total number of sturgeon chubs captueddch gear during each season and the propedigght within each mesohabitat type
in segment 14 of the Missouri River during 200he percent of total effort for each gear in eadbithtiis presented on the second line of

each gear type. N-E indicates the habitat is nostent in the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 0 0 0 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 0 0 0 0 0 0 0

0 42 0 3 54 1
Otter Trawl 0 0 0 0 0 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 0 0 0 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0 0
Net 87 1 0 12 0 0
Otter Trawl 13 0 100 0 0 0 0

0 96 0 0 1 4
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Figure 21. Length frequency of sturgeon chubs dufidétl through spring (sturgeon season, black keang) summer (fish community season,
white bars) in segment 14 of the Missouri Riveringi2007.
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Sicklefin Chub

A total of 98 sicklefin chubs were captured in 20@%ich was fewer than were captured in 2006
(N = 200; Utrup et al. 2007). There has been alyletdecline in the total number of sicklefin
chubs captured in segment 14 since 2004 (N = 1y02004, N = 355 in 2005, N = 200 in 2006,
and N =98 in 2007). Otter trawls were the mostetie gear at capturing sicklefin chubs (93%
of total catch) with mini-fyke nets contributing ®07% of the total catch. The majority of
sicklefin chubs were captured during the fish comityuseason (89%; N = 87). Catch-per-unit-
effort with otter trawls during sturgeon seasonJER= 0.04) was lower than it was for fish
community season (CPUE of 0.25; Figures 22-23er@tawl CPUE has decreased considerably
for sturgeon season since 2005 (CPUE = 0.84 in, 20BRJE = 0.23 in 2006, and CPUE = 0.04
in 2007) and decreased slightly for fish commus#gson since 2006 (CPUE = 0.39 in 2006
versus 0.25 in 2007; Figures 23). Mini-fyke CPUE hatably decreased since 2004 with Mini-
fyke net catch rates decreasing from 0.94 sicklfimbs per net night during the 2004 fish
community season to 0.05 per net night in 2005608 per net night in 2006 (Figure 24). Catch
rate for sicklefin chubs increased slightly in 2@67.06 fish per net night (Figure 24). During
the sturgeon season, all sicklefin chubs (100%atflc N = 11) were captured in ISB CHNB
habitat relative to 74% of the total effort. Dugifish community season, the majority of
sicklefin chubs were captured in ISB macrohabif2ef of the catch relative to 62% of the total
effort) with the majority occurring in CHNB (N = Y&nd BAR (N = 7) mesohabitat (Tables 26-
27).

Similar to 2006, larger sicklefin chubs were captlearlier in the sample year (i.e. during
sturgeon season), whereas, smaller (YOY) sickigfimbs were captured during fish community
season (Figure 25). Pflieger (1997) noted thatynyauning sicklefin chubs were captured in
July, suggesting a spring spawning season. Canespgly, adult sicklefin chubs have been
found to be full of eggs in the spring (Jennifehdson, U.S. Fish and Wildlife Service, personal
communication) and are most likely actively spawniuring the sturgeon season, perhaps
making them more vulnerable to sampling gear thamd the summer and fall months (fish
community season). Herman et al. (2008a) found s@Klefin chubs attain lengths of about
50 mm in their first year of life. There was agepce of age-1 sicklefin chubs in the fish
community and sturgeon season samples during 28@&sponding to a successful spawn in
2006 and first year recruitment in 2007 (Figure @&up et al. 2007).
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Figure 22. Mean annual catch-per-unit-effort (+E2 of sicklefin chub using otter trawls
in segment 14 of the Missouri River during sturgeeason 2003-2007.
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Figure 23. Mean annual catch-per-unit-effort (+E2 of sicklefin chub using otter trawls
in segment 14f the Missouri River during fish community seag93 - 2007.
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Figure 24. Mean annual catch-per-unit-effort (+E} of sicklefin chub using mini-fyke nets
in segment 14 of the Missouri River during fish ¢oumity season 2003 - 2007.
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Table 28. Total number of sicklefin chubs captuedeach gear during each season and the propaaioght within each macrohabitat
type in segment 14 of the Missouri River during 200 he percent of total effort for each gear iohehabitat is presented on the second

line of each gear type. N-E indicates the hab#aion-existent in the segment.

Macrohabitat

Gear N
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
11 0 0 0 0 0 100 0 0 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 7 0 0 0 0 0 57 0 14 29 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
80 0 25 0 0 0 74 0 1 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 29. Total number of sicklefin chubs captumdeach gear during each season and the propadioght within each mesohabitat type
in segment 14 of the Missouri River during 200he percent of total effort for each gear in eadbithtiis presented on the second line of
each gear type. N-E indicates the habitat is nostent in the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 0 0 0 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 0 0 0 0 0 0 0

0 42 0 3 54 1
Otter Trawl 11 0 100 0 0 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 0 0 0 0 0 0 0
Trammel Net| . 0 99 0 0 0 1
Mini-Fyke 7 100 0 0 0 0
Net . 87 1 0 12 0 0
Otter Trawl 80 0 98 0 0 1 1

0 96 0 0 1 4
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Figure 25. Length frequency of sicklefin chubs dgrall through spring (sturgeon season, black)lerd summer (fish community season,
white bars) in segment 14 of the Missouri Riveringi2007.
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Speckled Chub

A total of 144 speckled chubs were captured in 208¥ch was fewer than 25% of the total
catch in both 2005 (N = 575; Utrup et al. 2006) 2006 (N = 597; Utrup et al. 2007). A nearly
equal number of speckled chubs were captured déishgommunity season (51%; N = 71) as
compared to sturgeon season (49%; N = 71; TableCB@r trawls were the most effective gear
at capturing speckled chubs for both sturgeon midcbmmunity seasons making up 92% of the
total catch, with mini-fyke nets making up 0.08%tlué total catch. Since mini-fyke nets were
only used during fish community season, otter tsamére the only gear that captured speckled
chubs during sturgeon season, with a CPUE of Gs2pier 100 m trawled, which is less than
half the catch rate in 2006 (CPUE = 1.11 in 2008upet al. 2007). Catch-per-unit-effort with
otter trawls during sturgeon season (CPUE = 0.4 slightly higher than for fish community
season (CPUE = 0.23). Otter trawl CPUE for sturgesason decreased slightly from 2004 to
2005, rebounded during 2006, and decreased agaboin (CPUE = 0.93 in 2004; 0.65 in 2005,
1.11 in 2006, and 0.42 in 2007; Figure 26). Ottawt CPUE for fish community season has
declined steadily since 2005 but is still grealtb@mtin 2003 and 2004 (Figure 2Wlini-fyke
CPUE has decreased consistently since 2004 (2@038+ 2005 = 0.37; 2006 = 0.18, 2007 =
0.10; Figure 28). During sturgeon season, the ntgjof speckled chubs were captured in ISB
macrohabitat (76% of the catch relative to 77%heftbtal effort) and CHNB mesohabitat (94%
of the catch relative to 96% of the effort). Dwgifish community season, the majority of
speckled chubs were captured in ISB macrohabi&(6f the catch) relative to 54% of the
effort (Table 30).Overall, the majority of speckled chubs were cagdun CHNB mesohabitat,
with 90% of total catch (N = 129) relative to 72%lwe total effort (Table 31). Pflieger (1997)
noted that speckled chubs begin to spawn in eady &hd continue through the summer.
Correspondingly, adult speckled chubs have beemdféo be full of eggs in the spring (Jennifer
Johnson, U.S. Fish and Wildlife Service, personatmunication) and are most likely actively
spawning during the sturgeon season. Accordirigetonan et al. (2008b), YOY speckled chubs
in segment 14 of the Missouri River, on averagajrmtengths of about 36 mm in their first year
of life. Because speckled chubs are short-livettisn living longer the one and a half years;
Pflieger 1997), much of the reproduction is accasigd by age 1 fish that subsequently die
after spawning. Similar to what was found in 2@l 2006; it appears that the majority of the

2006 year class was captured during sturgeon s€¢ggpre 29).
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Figure 26. Mean annual catch-per-unit-effort (48E} of speckled chub using otter trawls
in segment 14 of the Missouri River during sturgeeason 2003 - 2007.
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Figure 27. Mean annual catch-per-unit-effort (#8E)} of speckled chub in segment 14 of
Missouri River during fish community season 20@®07.
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Figure 28. Mean annual catch-per-unit-effort (8E} of speckled chub using mini-fyke nets
in segment 14 of the Missouri River during fish eoumity season 2003 - 2007.

72



Table 30. Total number of speckled chubs captuseddch gear during each season and the propaesigght within each macrohabitat
type in segment 14 of the Missouri River during 200 he percent of total effort for each gear iohelhabitat is presented on the second
line of each gear type. N-E indicates the hab#aion-existent in the segment.

Macrohabitat

Gear N
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
71 0 10 0 0 0 76 0 14 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 11 0 0 0 0 0 55 0 0 45 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
62 0 29 0 0 0 71 0 0 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 31. Total number of speckled chubs captureddch gear during each season and the propadigght within each mesohabitat type
in segment 14 of the Missouri River during 200he percent of total effort for each gear in eadbithtiis presented on the second line of

each gear type. N-E indicates the habitat is nostent in the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 0 0 0 0 0 0 0
Trammel Net 2 926 0 0 1 0
Gill Net 0 0 0 0 0 0 0

0 42 0 3 54 1
Otter Trawl = 0 97 0 3 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 0 0 0 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 11 100 0 0 0 0 0
Net 87 1 0 12 0 0
Otter Trawl 62 0 100 0 0 0 0

0 96 0 0 1 4
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Figure 29. Length frequency of speckled chubs dufati through spring (sturgeon season, black bemg) summer (fish community season,
white bars) in segment 14 of the Missouri Riverinigi2007.
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Sand Shiner

Only 2 sand shiners were captured in segment 1dagla007. The total number of sand shiners
captured in segment 14 has declined dramaticallyes?005 (N = 216 in 2005, N = 57 in 2006,
and N = 2 in 2007; Utrup et al. 2007). Both sandets were captured with mini-fyke nets
during fish community season. Both were capturedhitXO BAR habitat (Tables 32 and 33).
Catch-per-unit-effort has declined considerablyfoth otter trawl and mini-fyke nets since their
all time high in 2005 (Figures 30-32). Sturgeonsseaotter trawl CPUE has decreased from
0.01 fish per 100 m trawled in 2005 to 0.008 in@@@d 0.00 in 2007 (Figure 30). Similarly,
CPUE for mini-fyke nets has decreased from a high4fish per net night in 2005 to 0.43 in
2006 and a low rate of 0.02 fish per net nightG02 (Figure 32).

There were not enough sand shiners (N < 50) capiareegment 14 during 2007 to summarize
year to year trends and population structure. gdli€1997) reported that the maximum life span
of sand shiners is 3 years and that most do nohreaxual maturity until their second or third

year. According to Dattilo et al. (2008a), on agarasand shiners in segment 14 of the Missouri
River reach about 50 mm in length during theirtfysar. One of the sand shiners captured was

most likely one year old while the other was patdhyt YOY (Figure 33).
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Figure 30. Mean annual catch-per-unit-effort (+3E2 of sand shiner with otter trawls
in segment 14 of the Missouri River during sturgeeason 2003 - 2007.
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Figure 31. Mean annual catch-per-unit-effort (+3E2 of sand shiner with otter trawls
in segment 14 of the Missouri River during fish ¢coumity season 2003 - 2007.
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Figure 32. Mean annual catch-per-unit-effort (+%E} of sand shiner with mini-fyke nets
in segment 14 of the Missouri River during fish enumity season 2003 - 2007.
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Table 32. Total number of sand shiners captureddoh gear during each season and the proportigihtaithin each macrohabitat type
in segment 14 of the Missouri River during 200he percent of total effort for each gear in eadbithtis presented on the second line of
each gear type. N-E indicates the habitat is nostent in the segment.

Gear N Macrohabitat
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 2 0 100 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 33. Total number of sand shiners capturegdoh gear during each season and the proportimihtwaithin each mesohabitat type in

segment 14 of the Missouri River during 2007. Ppkecent of total effort for each gear in each twhd presented on the second line of
each gear type. N-E indicates the habitat is nostent in the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 0 0 0 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 0 0 0 0 0 0 0

0 42 0 3 54 1
Otter Trawl 0 0 0 0 0 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 0 0 0 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 2 100 0 0 0 0
Net 87 0 12 0 0
Otter Trawl 0 0 0 0 0 0 0

0 96 0 0 1 4
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Hybognathus spp.

Very fewHybognathus spp. (HBNS) have ever been captured in segmeat the Missouri

River. During 2007, field crews did not collectyadBNS in segment 14. Since the beginning of
standardized sampling in 2003, only 85 HBNS haw éeen captured in segment 14, 10 in
2003, 4 in 2004, 47 in 2005, 24 in 2006, and 00@72(Doyle and Starostka 2004, Doyle et al.
2005, Utrup et al. 2006, Utrup et al. 2007). Intpesars, fish community season has been the
best season for catching HBNS with mini-fyke negg the best gear. HBNS were only
captured in otter trawls in 2006 and catch ratewim-fyke nets have decreased since 2005
(CPUE =0.12 in 2005, CPUE = 0.01 in 2006, and CRUEDO in 2007, Figures 34 and 36).
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Figure 34. Mean annual catch-per-unit-effort (+$E2 ofHybognathus spp. with otter trawl
in segment 14 of the Missouri River during sturgeeason 2003 - 2007.
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Figure 36. Mean annual catch-per-unit-effort (+$E} of Hybognathus spp. with mini-fyke net
in segment 14f the Missouri River during fish community seag©93 - 2007.
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Blue Sucker

A total of 58 blue suckers were captured during7Z2@8r less than were captured in both 2005
(N =232; Utrup et al. 2006) and 2006 (N = 205;ugtet al. 2007). This decline in overall blue
sucker captures may be the result of field crewepping 2.5 inch trammel nets in 2007, which
was the most effective gear at capturing blue sgck&milar to previous years, the majority of
blue suckers were captured during the sturgeorosd&3%; N = 39) versus the fish community
season (N = 19; Table 36). Gill nets were the geat at capturing blue suckers during sturgeon
season (CPUE = 0.07) followed by 1-inch tramme$ t€PUE = 0.05) and otter trawls (CPUE =
0.03; Figures 38 and 39). During fish communityseea 1-inch trammel nets were the most
effective gear (CPUE = 0.08) with only three blueksers captured in otter trawls (CPUE =
0.01; Figure 41). Blue suckers have never beemupaghin mini-fyke nets. For sturgeon season,
catch rates with all gears have declined since 200&-inch trammel net catch rates have
decreased from 0.2 fish per 100 m drifted in 2@08.1.6 fish in 2006 and 0.05 fish in 2007
(Figure 39). Similar trends exist with gill netsRGE = 0.13 in 2005, CPUE = 0.12 in 2006, and
CPUE = 0.07 in 2007) and otter trawls (CPUE = 0r08005, CPUE = 0.04 in 2006, and CPUE
=0.03in 2007; Figure 38). Similar trends occurdedng fish community season with both otter
trawl and 1-inch trammel net. Though catch rateah witer trawls have always been low during
fish community season, there was still a declin€ERUE from 0.07 fish per 100 m trawled in
2006 to 0.01 fish in 2007 (Figure 41). 1-inch traehmet catch rates during fish community
season have declined consistently since 2005 wittigh per 100 m drifted during 2005 to 0.9
and 0.8 fish during 2006 and 2007, respectivelgyFa 41).

During both seasons, the majority of blue suckesseveaptured in ISB macrohabitat (88%, N =
51; Table 36). The majority of blue suckers captudaring both seasons also occurred in CHNB
mesohabitat (83% of the total catch, N = 48, reéato 72% of the total effort; Table 37). It
should be noted, however, that 2 blue suckers (@B#te total catch for sturgeon season
trammel nets) were captured in BAR mesohabitativeldo only 2% of the total effort during
sturgeon season. It may be beneficial to increasgbng efforts in BAR mesohabitat with

active gears. Since trammel nets are ineffectiAR habitat because of depth and flow

constraints, an experimental gear such as thetpaswhmay increase overall blue sucker catch.
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According to LaBay et al. (2008), blue suckersagreent 14 of the Missouri River reach a
length of about 500 mm in their first year of ligased on this knowledge, the majority of blue
suckers captured in 2007 were older than age-&. dde data may be inaccurate, however,
because aging methods for blue suckers producéyhighiable results resulting in low reader
agreement (Steve LaBay, South Dakota Game and,Remisonal communication). Pflieger
(1997) noted that blue suckers sexually maturessteabetween 500 and 660 mm which is the
most common size at capture during the sturgesosed)sing both sources of information
(Pflieger 1997 and LaBay et al. 2008), we can asstnat the majority of blue suckers captured
in 2007 (93% of the total catch, N = 54) were olthem age-1 and perhaps sexually mature
(Figure 44). During 2006, field crews capturedrargy YOY year class (< 200 mm) but were
only able to detect one blue sucker (330 mm) du2id@y/ that may have recruited from this year
class. Unlike 2006, field crews did not capture aawly spawned blue suckers (< 200 mm)
during 2007 (Utrup et al. 2007).
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Figure 38. Mean annual catch-per-unit-effort (#4382 of blue sucker with gill nets and
otter trawls in segment 14 of the Missouri Riveridg sturgeon season 2003 - 2007.
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Figure 39. Mean annual catch-per-unit-effort (#8E} of blue sucker with 1 inch
trammel nets in segment 14 of the Missouri Rivairdusturgeon season 2003 - 2007.
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Figure 41. Mean annual catch-per-unit-effort (+3E2 of blue sucker using otter trawls
and 1 inch trammel nets in segment 14 of the Mig$®iver during fish community
season 2003 - 2007.
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Table 36. Total number of blue suckers captureedé&mh gear during each season and the proportimhteithin each macrohabitat type
in segment 14 of the Missouri River during 200he percent of total effort for each gear in eadbithtiis presented on the second line of
each gear type. N-E indicates the habitat is nostent in the segment.

Gear N Macrohabitat
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 11 0 9 0 0 0 91 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
) 23 0 13 0 0 0 83 0 4 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
5 0 0 0 0 0 100 0 0 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 16| 0 13 0 0 0 88 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
3 0 0 0 0 0 100 0 0 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 37. Total number of blue suckers capture@émh gear during each season and the proportigiteithin each mesohabitat type in

segment 14 of the Missouri River during 2007. Ppkecent of total effort for each gear in each twhd presented on the second line of
each gear type. N-E indicates the habitat is nostent in the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 11 18 73 0 0 9 0
Trammel Net 2 96 0 0 1 0
Gill Net 23 0 70 0 0 30 0

0 42 0 3 54 1
Otter Trawl ° 0 100 0 0 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 16 0 100 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0 0
Net 87 1 0 12 0 0
Otter Trawl 3 0 100 0 0 0 0

0 96 0 0 1 4
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Figure 44. Length frequency of blue suckers dufatighrough spring (sturgeon season, black bard)ssammer (fish community season,
white bars) in segment 14 of the Missouri Riverinigi2007.
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Sauger

Only 15 sauger were captured during 2007, down footh 2005 (N = 38) and 2006 (N =57,
Utrup et al. 2007). The majority of sauger wereteegrd during sturgeon season (87%; N = 13;
Tables 38-39). Gill nets were the most effectieargat capturing sauger (80% of the total catch;
CPUE = 0.04; Table 38; Figure 45). For sturge@sse, gill net CPUE has decreased
consistently every year since 2004 (CPUE = 0.12004, 0.09 in 2005, 0.07 in 2006, and 0.04
in 2007; Figure 45). No sauger were captured wammel nets during sturgeon season (Figure
46). Only two sauger were captured during fish camity season, one with a trammel net and
the other with an otter trawl. Catch-per-unit-efffar otter trawls during fish community season
increased greatly from 2005 to 2006 (CPUE = 0.02005 to 0.04 in 2006) but decreased in
2007 to just 0.003 fish per 100 m trawled (FiguBg. Mo sauger were captured in mini-fyke nets
during 2007 (Figure 49). The majority of saugertaegd in gill nets occurred in ISB
macrohabitat (67% of the total catch relative t&653 the effort) with the majority of those
occurring in CHNB mesohabitat (60% of the totabéffelative to 42% of the effort; Tables 38
and 39). Nearly 20% of all the sauger also occuimd@OOL mesohabitat, relative to 18% of the

effort during sturgeon season (Table 39).

There were not enough sauger (N < 50) capturedgment 14 during 2007 to summarize year
to year trends and population structure. Basedyersaucture described by Pflieger (1997) and
Dattilo et al. (2008b), sauger in segment 14 of\hesouri River reach age-1 at about 200 mm
and age-2 at about 280 mm. The majority of saugetuced in 2007 were older than age-2
(93%, N = 14; Figure 51).
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Figure 45. Mean annual catch-per-unit-effort (43} of sauger using gill nets and
otter trawls in segment 14 of the Missouri Riveridg sturgeon season 2003 - 2007.
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Figure 46. Mean annual catch-per-unit-effort (48E} of sauger using 1 and 2.5 inch
trammel nets in segment 14 of the Missouri Rivairdusturgeon season 2003 - 2007.
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Figure 48. Mean annual catch-per-unit-effort (+E} of sauger using otter trawls
and 1 inch trammel nets in segment 14 of the Migg®iner during fish community
season 2003 - 2007.
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Figure 49. Mean annual catch-per-unit-effort (+3E} of sauger using mini-fyke nets
in segment 14 of the Missouri River during fish eoomity season 2003 - 2007.
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Table 38. Total number of saugers captured for gaeahn during each season and the proportion cavittih each macrohabitat type in
segment 14 of the Missouri River during 2007. Ppkecent of total effort for each gear in each twhd presented on the second line of
each gear type. N-E indicates the habitat is nostent in the segment.

Macrohabitat

Gear N
BRAD | CHXO | CONF| DEND | DRNG | ISB | OSB| SCCL SCCS| SCCN| TRIB | TRML | TRMS | WILD
Sturgeon Season (Fall through Spring)
1-inch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 80 0 0 0 0 0 0 0 0
) 12 0 17 0 0 0 83 0 0 0 0 0 0 0 0
Gill Net
0 20 1 0 0 53 20 3 1 0 0 0 2 0
1 0 0 0 0 0 0 0 100 0 0 0 0 0 0
Otter Trawl
0 13 0 0 0 77 0 10 0 0 0 1 0 0
Fish Community Season (Summer)
1-inch 1 0 0 0 0 0 1000 0 0 0 0 0 0 0 0
Trammel Net 0 20 0 0 0 79 0 1 0 0 0 0 0 0
Mini-Fyke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net 0 23 2 0 0 33 11 19 9 0 0 2 0 0
1 0 0 0 0 0 100 0 0 0 0 0 0 0 0
Otter Trawl
0 21 0 0 0 75 0 2 0 0 0 1 0 0
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Table 39. Total number of saugers captured for gaeln during each season and the proportion cautiiih each mesohabitat type in
segment 14 of the Missouri River during 2007. Ppkecent of total effort for each gear in each twhd presented on the second line of
each gear type. N-E indicates the habitat is nostent in the segment.

Mesohabitat
Gear N
BAR CHNB DTWT ITIP POOL TLWG
Sturgeon Season (Fall through Spring)

1-inch 0 0 0 0 0 0 0
Trammel Net 2 96 0 0 1 0
Gill Net 12 0 75 0 0 25 0

0 42 0 3 54 1
Otter Trawl 1 0 100 0 0 0 0

0 96 0 4 0 0

Fish Community Season (Summer)

1-inch 1 0 100 0 0 0 0
Trammel Net 0 99 0 0 0 1
Mini-Fyke 0 0 0 0 0 0
Net 87 1 0 12 0 0
Otter Trawl 1 0 100 0 0 0 0

0 96 0 0 1 4
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Figure 51. Length frequency of sauger during falbugh spring (sturgeon season, black bars) andnsurfish community season,
white bars) in segment 14 of the Missouri Riverinigir2007.
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Missouri River Fish Community

This section covers the following objectives frame pallid sturgeon monitoring and assessment

program:

Objective 6. Document annual results and long-term trends ofaittarget species population
abundance and geographic distribution throughaMlssouri River System, where sample size

is greater than fifty individuals.

During 2007, 16,965 total fish were captured innsegt 14 of the Missouri River, 14,382 with
standard gear in random bends. Standard gearsredfi4species with channel catfish
comprising the largest percentage of the totalhcé26.9%; N = 3,867), followed by shovelnose
sturgeon (25.9%; N = 3,721), unidentifiegpomis spp. (7.4%; N = 1,069), and blue catfish
(7.0%; N = 1,003)The 9 target species accounted for 28.2% of tla tatch with each
contributing to the total in the following order abundance: shovelnose sturgeon (25.9%; N =
3,721), speckled chub (1.0%; N = 144), sicklefinlelf0.7%; N = 98), blue sucker (0.4%; N =
58), sauger (0.1%; N = 15), sturgeon chub (0.09%;18), pallid sturgeon (0.06%; N = 8), sand
shiner (0.01%; N = 2), andybognathus spp. (0.0%; N = 0). Eighteen species were cagture

fewer than five times during the entire sample y@gpendix F).

Gill nets captured 33 species and were most efieeti capturing shovelnose sturgeon (80.3% of
the gill net catch; N = 2,788), with an averageralleCPUE of 8.9 fish per net night (Appendix
F1). Blue catfish (8.1%; N = 282), freshwater drum (1;9%= 53), and river carpsucker (1.5%;
N = 50) were the next most abundant fish speciddsated in gill nets (mean overall CPUE =
0.91, 0.17, and 0.16 fish per net night, respelgtivippendix F1). Gill nets were only used

during sturgeon season.

One-inch trammel nets, fished during both seasmaystured a total of 17 species with
shovelnose sturgeon making up the majority of titelc(70.2%; N = 636; mean overall CPUE =
1.5 fish per 100 m drifted). Other large bodieshfisuch as blue catfish (17.1%; N = 155; mean
overall CPUE = 0.36 fish per 100 m drifted) andebuckers (3.0%; N = 27; mean overall
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CPUE = 0.07 fish per 100 m drifted), were also oegt effectively with 1-inch trammel nets
(Appendix F2).

Otter trawls captured 29 species of fish, most leichy were small benthic fishes that are not
easily sampled with other gear types. Young-of-yamnnel (64.4%; N = 3,515; mean overall
CPUE = 6.1 fish per 100 m trawled) and blue catfish3%; N = 562; mean overall CPUE = 1.1
fish per 100 m trawled) were captured most fregyentotter trawls. Otter trawls were also
very effective at capturing chub species in segridnsuch as speckled chub (2.4%; N = 133;
mean overall CPUE = 0.34 fish per 100 m trawleidklsfin chub (1.7%; N = 91; mean overall
CPUE = 0.15 fish per 100 m trawled), and sturgdarbq0.2%; N = 13; mean overall CPUE
0.02 fish per 100 m trawled; Appendix F4). Shovelmsturgeon made up 5.4% of the total otter
trawl catch with an overall CPUE of 0.7 fish pe01@ trawled (Appendix F4).

The fish community season is different because waater temperatures and low water levels
increase availability of fish and efficiency of galing, especially in mini-fyke nets. This gear
targets another group of fishes which are raretgated with the other standard gear types.
Mini-fyke nets captured 33 species of fish in seghiel with unidentified_epomis spp. making

up the majority of the total catch (23.5%; N = BP@ith red shiners, gizzard shad, and emerald
shiners making up 13.3%, 11.4%, and 10.9% of tted mini-fyke catch, respectively

(Appendix F6). Of the 33 species captured by myefnets, 13 species were not captured with
any other gear type (Appendix J2).

Asian carp are rarely captured at young life stdmggsthrough observations in the field and
through collections using other gear types fromatesl projects (e.g., electrofishing and hoop
nets); they seem to be increasing in abundancedghout the Lower Missouri River. Additional
sampling gear and improved sampling techniques teebd further investigated to help

document the population dynamics of this invasixetie species.
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Discussion

Young-of-year (0 - 250 mm) or sub-stock size (< 880) pallid sturgeon have never been
captured in segment 14 as part of standard samplimgh began in 2003. Of the 19 pallid
sturgeon that were captured during 2007, seven steok size and 12 were quality and above

size. In addition to the 19 pallid sturgeon, nirybrid sturgeon were captured during 2007.

Four large hatchery origin and three wild origidligasturgeon were captured near confluences
during 2007. Three hatchery origin and one wildipaturgeon were captured at the mouth of
the Osage River, during the middle of April whea bsage and Missouri rivers are full of

spring rains and melt-water. These pallids werem@lly using the slack water at the mouth of
the Osage River as refuge from the high flows. Gfrtbese seven pallids was captured across
from the mouth of the Gasconade River on the bat&kaf a large sandbar that lies between two
wing dikes. Two large wild pallid sturgeon were wapd at the confluence with the Mississippi
River (Appendix J3). This emphasizes the influethee the Mississippi River has on segment 14
of the Missouri River in terms of both wild and ¢fagry origin pallid sturgeon immigrating and
emigrating from between the Missouri and Mississipgers.

Six large, quality and greater size, pallid sturge@re captured on the side or tail of channel
sandbars and on the channel boarder along thentgeam of inside bends at depths around 4
m. This corresponds with telemetry data providedJBYS/CERC which shows that adult
sturgeon move along the current seam as water tamope begins to rise, presumably to migrate
upstream to spawn (Aaron Delonay, U.S. GeologicaVv&y, personal communication). One
relatively small wild pallid (FL = 527) was captdrbehind a rootless dike on the side of a small
sandbar. The largest pallid sturgeon captured wa9a& mm recap from the 1997 stocking in
segment 14. This large hatchery fish was captatéle tail end of a sandbar between two wing
dikes. One stock size hatchery pallid was captureter the bridge near Chesterfield, MO. This
area near Chesterfield and Weldon Spring, MO, leas la “hot spot” for pallid captures in the
past but has “cooled off” in the last couple ye&wscent work regarding spoil piles within the
river channel, along with recent high flows causinchange in sandbar morphology, may be

responsible for a decline in pallid sturgeon cagdun that area.

104



Telemetry information provided by USGS/CERC indésathat adult pallid sturgeon use deeper
and swifter water than adult shovelnose sturgdorpast years, active gears such as trammel
nets have been used to try and capture sonic tedemaeshovelnose and pallid sturgeon.
Through these exercises we have learned that stui@e not as vulnerable to active nets as
once suspected. The nature of the bed-form inlwstiargeon live consists of sand dunes over
one meter high in various geometric forms. Addiéilby, “drop-offs” associated with dike
structures prevent drifted gear from reaching thiatat utilized by sturgeon due to high flow
and sharp angles. These substrate features @migdHe efficacy of otter trawls in catching

individually targeted sturgeon.

Notable Trends

The most notable trend is the apparent declinarget species in segment 14. At the very least,
there is a decline in both abundance and catcHaatdl target species except shovelnose and
pallid sturgeon. In many cases, there has beeclméén both abundance and catch rate since
2005. Conversely, annual catch of pallid sturgeamihcreased since 2003. This may, in large
part, be because of the influence of hatchery stdish. At present, there are nearly 80,000
hatchery reared pallid sturgeon potentially “ag&drin the Lower Missouri River below Gavins
Point Dam. The influence of the stocking progrart e evident when we compare hatchery
versus wild pallid sturgeon abundance through time.

Catch rates of shovelnose sturgeon rebounded Igligh2007 relative to what appeared to be an
overall decline in shovelnose sturgeon catch rsitee 2003, particularly when considering 1-
inch trammel net dataFrom 2003 through 2006 there was a steady decli@PUE for quality
and greater size classes of shovelnose sturgeduredpn 1-inch trammel nets during the
sturgeon season. Overall CPUE of shovelnose siarigel-inch trammel nets showed a
declining trend from a CPUE of 1.56 fish per 10@mfted in 2004 to 1.35 and 0.92 fish per 100
m drifted in 2005 and 2006 respectfully. This catate rebounded slightly in 2007 to about 1.5
fish per 100 m drifted. Similarly, overall CPUE sifovelnose sturgeon in otter trawls during
sturgeon season has declined from 1.14 fish peni@@wled to 0.95 in 2006 and 0.71 fish per
100 m trawled in 2007. Otter trawls and trammes$etve been found to be the least biased

sampling methods available for detecting trendshiovelnose sturgeon because they are not as
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influenced from seasonal migrations or winter aggtions. Otter trawls have an advantage,

however, because they are not as variable as tranmatseand capture a wider size range of fish.

Drought conditions from 2003 through 2005 may haleged a role in the decline in shovelnose
sturgeon catch rates. The last two years have fiagleer wet for the Lower Missouri River,
possibly triggering spawning behavior and causimggimcrease in catch rates during 2007. One
issue that may be effecting the shovelnose sturgepalation in segment 14 may be
commercial fishing. Commercial harvest of sturgepsegment 14 is a legitimate concern.
Belly scars (egg checks) from knife probes in shwse sturgeon show that commercial
fishermen are likely killing more fish than woulé documented from harvest reports. The
differences in catch rates between segment 13 arsddgest that segment 14, which is closer to
the Mississippi River, receives more fishing presgshan other segments of the Missouri River.
In the past this was further confounded by theaiseany commercial fisherman from the
Mississippi River (Tennessee and Arkansas) wheetnap the Missouri River in early spring
(before seasons open on the Mississippi) to haMestouri sturgeon roe. Since 2005, however,
non-residents are no longer allowed to fish inltbeer Missouri River. Because of segment
14’s proximity to the Mississippi River, and the tit@nature of the pallid sturgeon, there is still
reason for concern. Anecdotal information from fadleaw enforcement officers indicate
commercial fishermen from other states have alréaey observed fishing (legally and

illegally) in the Mississippi River near the cordhice. Over the past several years, there have
been numerous violations on the Mississippi Riveerg pallid sturgeon have been “mistaken”
for shovelnose and been found in the creels of ceraial fishermen. Shovelnhose sturgeon
numbers will most likely continue to decline in segnt 14, due to the rising prices of caviar.
Documentation of an egg check scar on two pallidgston in segment 14, one during 2006 and
another during 2007, suggests that commercialriisbe would likely harvest pallid sturgeon

roe along with the shovelnose sturgeon.

Since 2005, there has been a decline in both albeedend catch rates of all three target chub
species in segment 14. It may be important to ktdkow environmental conditions in the river
(i.e., water levels, spring rise, etc...) could bgatting these species. In 2006, field crews

captured a large number of YOY blue suckers. H&pure of young blue suckers (< 200 mm)
has always been minimal in segment 14. Unfortugatielld crews were unable to capture very

many YOY blue suckers during 2007. In all, aburtdsnand catch rates of all three target chub
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species, sand shiners, blue suckers, and saugeratvall time lows during 2007. In addition,

field crews did not capture amjybognathus spp. in segment 14 during 2007.

Channel and blue catfish have been among the rbastant fish captured in segment 14 since
the implementation of the standard sampling prograB003. Trends for these two species may
be as important to the health of the Missouri Rauedl pallid sturgeon as the target species
discussed in detail within this report. Otter traswhve been the best and most consistent gear for
describing the population of both catfish specir dime. Despite the decline in target species
CPUE over time, channel catfish CPUE with ottewtsan segment 14 has increased from 0.95
fish per 100 m trawled in 2004 to 2.53 fish in 2086 fish in 2006, and 6.07 fish per 100 m
trawled in 2007 (Doyle et al. 2005, Utrup et alog0pUtrup et al. 2007). Catch rates for blue
catfish in otter trawls, on the other hand, haveided from 5.18 fish per 100 m trawled in 2005
to 3.0 fish in 2006 and 1.12 fish per 100 m trawted007 (Doyle et al. 2005, Utrup et al. 2006,
Utrup et al. 2007).

The life histories of pallid and shovelnose sturgetay be dependent on the target species in

this study, as well as other native fish such &fssba Because of this, changes that are evident

within the fish populations of segment 14 will ndede monitored closely in future years.
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Appendix A. Phylogenetic list of Missouri Riverliss with corresponding letter codes used in
the long-term pallid sturgeon and associated fehraunity sampling program. The phylogeny
follows that used by the American Fisheries Soci€ymmon and Scientific Names of Fishes
from the United States and Canad&e8lition. Asterisks and bold type denote targetatile

Missouri River species.

Scientific name Common name Letter
Code
CLASS CEPHALASPIDOMORPHI-LAMPREYS
ORDER PETROMYZONTIFORMES
Petromyzontidae — lampreys
| chthyomyzon castaneus Chestnut lamprey CNLP
| chthyomyzon fossor Northern brook lamprey NBLP
| chthyomyzon unicuspis Silver lamprey SVLP
| chthyomyzon gagei Southern brook lamprey SBLR
Petromyzontidae Unidentified lamprey ULY
Petromyzontidae larvae Unidentified larval lamprey LVLP
CLASS OSTEICHTHYES — BONY FISHES
ORDER ACIPENSERIFORMES
Ascipenseridae — sturgeons
Acipenser fulvescens Lake sturgeon LKSG
Scaphirhynchus spp. Unidentified Scaphirhynchus USG
Scaphirhynchus albus Pallid sturgeon PDSG*
Scaphirhynchus platorynchus Shovelnose sturgeon SNSG*
S albus X S. platorynchus Pallid-shovelnose hybrid SNPD
Polyodontidae — paddlefishes
Polyodon spathula Paddlefish PDFH
ORDER LEPISOSTEIFORMES
Lepisosteidae — gars
Lepisosteus oculatus Spotted gar STGR
Lepisosteus osseus Longnose gar LNGR
Lepisosteus platostomus Shortnose gar SNGR
ORDER AMMIFORMES
Amiidae — bowfins
Amia calva Bowfin BWFN
ORDER OSTEOGLOSSIFORMES
Hiodontidae — mooneyes
Hiodon alosoides Goldeye GDEY
Hiodon tergisus Mooneye MNEY
ORDER ANGUILLIFORMES
Anguillidae — freshwater eels
Anguilla rostrata American eel AMEL
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Appendix A. (continued).

Scientific name Common name Lettter
Code
ORDER CLUPEIFORMES
Clupeidae — herrings
Alosa alabame Alabama shad ALSD
Alosa chrysochloris Skipjack herring SJHR
Alosa pseudoharengus Alewife ALWF
Dorosoma cepedianum Gizzard shad GZSD
Dorosoma petenense Threadfin shad TFSD
D. cepedianum X D. petenense Gizzard-threadfin shad hybrid GSTS
ORDER CYPRINIFORMES
Cyprinidae — carps and minnows
Campostoma anomalum Central stoneroller CLSR
Campostoma oligolepis Largescale stoneroller LSSR
Carassus auratus Goldfish GDFH
Carassus auratus X Cyprinius carpio Goldfish-Common carp hybrid GFCC
Couesis plumbens Lake chub LKCB
Ctenopharyngodon idella Grass carp GSCP
Cyprinella lutrensis Red shiner RDSN
Cyprinella spiloptera Spotfin shiner SFSN
Cyprinus carpio Common carp CARP
Erimystax x-punctatus Gravel chub GVCB
Hybognathus argyritis Western slivery minnow WSMN*
Hybognathus hankinsoni Brassy minnow BSMN
Hybognathus nuchalis Mississippi silvery minnow SVMW
Hybognathus placitus Plains minnow PNMW*
Hybognathus spp. Unidentified Hybognathus HBNS*
Hypophthal michthys molitrix Silver carp SVCP
Hypophthal michthys nobilis Bighead carp BHCP
Luxilus chrysocephalus Striped shiner SPSN
Luxilus cornutus Common shiner CMSN
Luxilus zonatus Bleeding shiner BDSN
Lythrurus unbratilis Western redfin shiner WRFS
Macrhybopsis aestivalis Speckled chub SKCB*
Macrhybopsis gelida Sturgeon chub SGCB*
Macrhybopsis meeki Sicklefin chub SFCB*
Macrhybopsis storeriana Silver chub SVCB
M. aestivalis X M. gelida Speckled-Sturgeon chub hybrid SPST
M. gelida X M. meeki Sturgeon-Sicklefin chub hybrid SCSC
Macrhybopsis spp Unidentified chub UHY
Margariscus margarita Pearl dace PLDC
Mylocheilus caurinus Peamouth PEMT
Nocomis biguttatus Hornyhead chub HHCB
Notemigonus crysoleucas Golden shiner GDSN
Notropis atherinoides Emerald shiner ERSN
Notropis blennius River shiner RVSN
Notropis boops Bigeye shiner BESN
Notropis buchanani Ghost shiner GTSN
Notropis dorsalis Bigmouth shiner BMSN
Notropis greenel Wedgespot shiner WSSN
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Appendix A. (continued).

Scientific name Common name Letter
Code
Cyprinidae — carps and minnows
Notropis heterolepsis Blacknose shiner BNSN
Notropis hudsonius Spottail shiner STSN
Notropis nubilus Ozark minnow OzZMW
Notropis rubellus Rosyface shiner RYSN
Notropis shumardi Silverband shiner SBSN
Notropis stilbius Silverstripe shiner SSPS
Notropis stramineus Sand shiner SNSN*
Notropis topeka Topeka shiner TPSN
Notropis volucellus Mimic shiner MMSN
Notropis wickliffi Channel shiner CNSN
Notropis spp Unidentified shiner UNO
Opsopoeodus emiliae Pugnose minnow PNMW
Phenacaobius mirabilis Suckermouth minnow SMMW
Phoxinus eos Northern redbelly dace NRBD
Phoxinus erythrogaster Southern redbelly dace SRBD
Phoxinus neogaeus Finescale dace FSDC
Pimephales notatus Bluntnose minnow BNMW
Pimephales promelas Fathead minnow FHMW
Pimephales vigilas Bullhead minnow BHMW
Platygobio gracilis Flathead chub FHCB
P. gracilis X M. meeki Flathead-sicklefin chub hybrid FCSC
Rhinichthys atratulus Blacknose dace BNDC
Rhinichthys cataractae Longnose dace LNDC
Richardsonius balteatus Redside shiner RDSS
Scardinius erythrophtalmus Rudd RUDD
Semotilus atromacul atus Creek chub CKCB
Unidentified Cyprinidae ucy
Unidentified Asian Carp UAC
Catostomidae - suckers
Carpiodes carpio River carpsucker RVCS
Carpiodes cyprinus Quillback QLBK
Carpiodes velifer Highfin carpsucker HFCS
Carpiodes spp. Unidentified Carpiodes uUcCs
Catostomus catostomus Longnose sucker LNSK
Catostomus commer soni White sucker WTSK
Catostomus platyrhyncus Mountain sucker MTSK
Catastomus spp Unidentified Catastomus spp. UCA
Cycleptus elongates Blue sucker BUSK*
Hypentelium nigricans Northern hog sucker NHSK
Ictiobus bubalus Smallmouth buffalo SMBF
Ictiobus cyprinellus Bigmouth buffalo BMBF
Ictiobus niger Black buffalo BKBF
Ictiobus spp. Unidentified buffalo UBF
Minytrema melanops Spotted sucker SPSK
Moxostoma anisurum Silver redhorse SVRH
Moxostoma carinatum River redhorse RVRH
Moxostoma duquesnei Black redhorse BKRH
Moxostoma erythrurum Golden redhorse GDRH
Moxostoma macr ol epidotum Shorthead redhorse SHRH
Moxostoma spp. Unidentified redhorse URH
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Appendix A. (continued).

Scientific name Common name Letter
Code
Catostomidae - suckers Unidentified Catostomidae UCT
ORDER SILURIFORMES
Ictaluridae — bullhead catfishes
Ameiurus melas Black bullhead BKBH
Ameiurus natalis Yellow bullhead YLBH
Ameiurusnebul osus Brown bullhead BRBH
Ameiurus spp Unidentified bullhead UBH
Ictalurus furcatus Blue catfish BLCF
I ctalurus punctatus Channel catfish CNCF
I. furcatus X |. punctatus Blue-channel catfish hybrid BCCC
Ictalurus spp. Unidentifiedlctalurus spp. UCF
Noturus exilis Slender madtom SDMT
Noturus flavus Stonecat STCT
Noturus gyrinus Tadpole madtom TPMT
Noturus nocturnes Freckled madtom FKMT
Pylodictis olivaris Flathead catfish FHCF
ORDER SALMONIFORMES
Esocidae - pikes
Esox americanus vermiculatus Grass pickerel GSPK
Esox lucius Northern pike NTPK
Esox masguinongy Muskellunge MSKG
E. lucius X E. masquinongy Tiger Muskellunge TGMG
Umbridae - mudminnows
Umbra limi Central mudminnow MDMN
Osmeridae - smelts
Osmerus mordax Rainbow smelt RBST
Salmonidae - trouts
Coregonus artedi Lake herring or cisco CSCO
Coregonus clupeaformis Lake whitefish LKWF
Oncorhynchus aguabonita Golden trout GDTT
Oncorhynchus clarki Cutthroat trout CTTT
Oncorhynchus kisutch Coho salmon CHSM
Oncorhynchus mykiss Rainbow trout RBTT
Oncorhynchus nerka Sockeye salmon SESM
Oncorhynchus tshawytscha Chinook salmon CNSM
Prosopium cylindraceum Bonniville cisco BVSC
Prosopium williamsoni Mountain whitefish MTWF
Salmo trutta Brown trout BNTT
Salvelinus fontinalis Brook trout BKTT
Salvelinus namaycush Lake trout LKTT
Thymallus arcticus Arctic grayling AMGL
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Appendix A. (continued).

Scientific name Common name Letter
Code
ORDER PERCOPSIFORMES
Percopsidae — trout-perches
Percopsis omiscomaycus Trout-perch TTPH
ORDER GADIFORMES
Gadidae - cods
Lota lota Burbot BRBT
ORDER ATHERINIFORMES
Cyprinodontidae - killifishes
Fundulus catenatus Northern studfish NTSF
Fundulus daphanus Banded killifish BDKF
Fundulus notatus Blackstripe topminnow BSTM
Fundulus olivaceus Blackspotted topminnow BPTM
Fundulus sciadicus Plains topminnow PTMW
Fundulus zebrinus Plains killifish PKLF
Poecilidae - livebearers
Gambusia affinis Western mosquitofish MQTF
Atherinidae - silversides
Labidesthes sicculus Brook silverside BKSS
ORDER GASTEROSTEIFORMES
Gasterosteidae - sticklebacks
Culea inconstans Brook stickleback BKSB
ORDER SCORPAENIFORMES
Cottidae - sculpins
Cottus bairdi Mottled sculpin MDSP
Cottus carolinae Banded sculpin BDSP
ORDER PERCIFORMES
Percichthyidae — temperate basses
Morone Americana White perch WTPH
Morone chrysops White bass WTBS
Morone mississippiensis Yellow bass YWBS
Morone saxatilis Striped bass SDBS
M. saxatilis X M. chrysops Striped-white bass hybrid SBWB
Centrarchidae - sunfishes
Ambloplites rupestris Rock bass RKBS
Archoplites interruptus Sacremento perch SOPH
Lepomis cyanellus Green sunfish GNSF
Lepomis gibbosus Pumpkinseed PNSD
Lepomis gulosus Warmouth WRMH
Lepomis humilis Orangespotted sunfish OSSF
Lepomis macrochirus Bluegill BLGL
Lepomis magalotis Longear sunfish LESF
Lepomis microlophus Redear sunfish RESF
L. cyanellus X L. macrochirus Green sunfish-bluegill hybrid GSBG
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Appendix A. (continued).

Scientific name Common name Letter
Code
Centrarchidae - sunfishes
L. cyanellus X L. humilis Green-orangespotted sunfish hybrid GSOS
L. macrochirus X L. microlophus Bluegill-redear sunfish hybrid BGRE
Lepomis spp UnidentifiedLepomis ULP
Micropterus dolomieu Smallmouth bass SMBS
Micropterus punctatus Spotted sunfish STBS
Micropterus salmoides Largemouth bass LMBS
Micropterus spp UnidentifiedMicropterus spp. umcC
Pomoxis annularis White crappie WTCP
Pomoxis nigromaculatus Black crappie BKCP
Pomoxis spp. Unidentified crappie UCP
P. annularis X P. nigromaculatus White-black crappie hybrid WCBC
Centrarchidae Unidentified centrarchid UCN
Percidae - perches
Ammocrypta asprella Crystal darter CLDR
Etheostoma blennioides Greenside darter GSDR
Etheostoma caeruleum Rainbow darter RBDR
Etheostoma exile lowa darter IODR
Etheostoma flabellare Fantail darter FTDR
Etheostoma gracile Slough darter SLDR
Etheostoma microperca Least darter LTDR
Etheostoma nigrum Johnny darter JYDR
Etheostoma punctulatum Stippled darter STPD
Etheostoma spectabile Orangethroated darter OTDR
Etheostoma tetrazonum Missouri saddled darter MSDR
Etheostoma zonale Banded darter BDDR
Etheostoma spp Unidentified Etheostoma spp. UET
Perca flavescens Yellow perch YWPH
Percina caproides Logperch LGPH
Percina cymatotaenia Bluestripe darter BTDR
Percina evides Gilt darter GLDR
Percina maculate Blackside darter BSDR
Percina phoxocephala Slenderhead darter SHDR
Percina shumardi River darter RRDR
Percina spp Unidentified Percina spp. UPN
Unidentified darter UDR
Sander canadense Sauger SGER*
Sander vitreus Walleye WLEY
S. canadense X S vitreus Sauger-walley hybrid/Saugeye SGWE
Sander spp. Unidentifiedsander (formerly Stizostedion) spp. UST
Unidentified Percidae UPC
Sciaenidae - drums
Aplodinotus grunniens Freshwater drum FWDM
NON-TAXONOMIC CATEGORIES
Age-0/Young-of-year fish YOYF
Lab fish for identification LAB
No fish caught NFSH
Unidentified larval fish LVFS
Unidentified UNID
Net Malfunction (Did Not Fish) NDNF
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Appendix B. Definitions and codes used to classi§ndard Missouri River habitats in the long-temtig sturgeon and associated
fish community sampling program. Three habitatescavere used in the hierarchical habitat classifin system: Macrohabitats,
Mesohabitats, and Microhabitats.

Habitat Scale Definition Code

An area of the river that contains multiple smatleannels and is lacking a readily identifiab
main channel (typically associated with unchaneeligections)

The inflection point of the thalweg where the thagixcrosses from one concave side of the
Main channel cross over Macro river to the other concave side of the river, (itensition zone from one-bend to the next CHXO
bend). The upstream CHXO for a respective benkdeiohe sampled.

Area immediately downstream, extending up to ormalbe length, from a junction of a large

Braided channel Macro € BRAD

Tributary confluence Macro| tributary and the main river where this tributagshnfluence on the physical features of the| CONF
main river

Dendric Macro An area of the river_ where _the river transitior_[mlirmea_ndering or braided channel to more OfDEND
a treelike pattern with multiple channels (typigalssociated with unchannelized sections)

Deranged Macro An area (_)f the rive_r where the river t_ransitior[mlira _series of muIt_ipIe chan_nels into a DRNG
meandering or braided channel (typically associafi¢hl unchannelized sections)

Main channel inside bend Macro  The convex siderdfex bend ISB

Main channel outside bend Macrp  The concave sidernier bend OSB

A side channel, open on upstream and downstreas) aiith less flow than the main channe|,
Magrtarge indicates this habitat can be sampled wéminel nets and trawls based on width andjor SCCL
depths > 1.2 m
A side channel, open on upstream and downstreas) aiith less flow than the main channe|,
Madremall indicates this habitat cannot be sampled trétinmel nets and trawls based on width SCCS
and/or on depths < 1.2 m

Secondary channel-connected larg

0]

Secondary channel-connected smal

Secondary channel-non-connected Madro A side chamaeis blocked at one end SCCN

Tributary Macro | Any river or stream flowing in tihdissouri River TRIB

Tributary large mouth Macro Mouth of entering trlbutar_y whose mean annual disgé is > 20 ifs, and the sample area TRML
extends 300 m into the tributary

. Mouth of entering tributary whose mean annual disgé is < 20 rifs, mouth width is > 6 m

Tributary small mouth Macro wide and the sample area extends 300 m into thetary TRMS

Wild Macro | All habitats not covered in the previchabitat descriptions WILD

Bars Meso | Sandbar or shallow bank-line areas vefgtld< 1.2 m BARS

Pools Meso Areas immediately downstream from sandbars, dieags, or other obstructions with a POOL
formed scour hole > 1.2 m

Channel border Meso Area in the channelized river _between the toe hedhalweg, area in the unchannelized river CHNB
between the toe and the maximum depth

Dam Tailwaters Meso | Area below dam DTWT

Thalweg Meso | Main channel between the channel bemmveying the majority of the flow TLW({

. Area immediately downstream of a bar or island whaio channels converge with water
Island tip Meso ITIP

depths >1.2 m
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Appendix C. List of standard and wild gears (typlgir corresponding codes in the database, seapioyed (Fall-Spring,

Summer, or all), years used, and catch-per-unatretinits for collection of Missouri River fish@ssegment 14 for the long-term

pallid sturgeon and associated fish community senmgglrogram. Long-term monitoring began in 2008degment 14.

Gear Code | Type Season Years CPUE units
Gillnet — 4 meshes, small mesh set upstream GN14 andatd Sturgeon| 2003 - Presefish/net night
Gillnet — 4 meshes, large mesh set upstream GN41 and&td Sturgeon| 2003 - Presefish/net night
Gillnet — 8 meshes, small mesh set upstream GN18 andsatd Sturgeon| 2003 - Presefish/net night
Gillnet — 8 meshes, large mesh set upstream GN81 and&td Sturgeon| 2003 - Presefish/net night
Mini-fyke net MF Standard Fish Comm. 2003 - Presgfish/net night
Push Trawl — 8 ft 4mm x 4mm POTOQ2Evaluation | Fish Comm,. 2006 - Preserish/ m trawled
Trammel net — 1-inch inner mesh TN Standard All 20Present fish/100 m drift
Trot Line — Circle hooks** TLC wild Sturgeon| 200Present fish/hook night
Trot Line — Octopus hooks** TLO | wild Sturgeonn  200Present fish/hook night
Trot Line — O’'Shaughnessy hooks** TLS| wild Sturgeo| 2007 - Presentfish/hook night
Otter trawl — 16 ft head rope OT16 Standard All 20®resent fish/100 m trawled
Otter trawl — 16 ft SKT 4mm x 4mm HB2 MOR OT01 Wild | Fish Comm.| 2006 - Presentish/100 m trawled

** Code ends with line length in feet (1 = 1054t= 205 ft, 3 = 305 ft, 4 = 405 ft). Hooks areqad between 5 and 10 feet apart.
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Appendix D. Stocking locations and codes for padlidrgeon by Recovery Priority Management Area (RPM the Missouri River
Basin.

State(s) RPMA Site Name Code River RM
MT 2 Forsyth FOR Yellowstone 253.2
MT 2 Cartersville CAR Yellowstone 235.3
MT 2 Miles City MIC Yellowstone 181.8
MT 2 Fallon FAL Yellowstone 124.0
MT 2 Intake INT Yellowstone 70.0
MT 2 Sidney SID Yellowstone 31.0
MT 2 Big Sky Bend BSB Yellowstone 17.0
ND 2 Fairview FRV Yellowstone 9.0

MT 2 Milk River MLK Milk 115

MT 2 Mouth of Milk MOM Missouri 1761.5
MT 2 Grand Champs GRC Missouri 1741.0
MT 2 Wolf Point WFP Missouri 17015
MT 2 Poplar POP Missouri 1649.5
MT 2 Brockton BRK Missouri 1678.0
MT 2 Culbertson CBS Missouri 1621.0
MT 2 Nohly Bridge NOB Missouri 1590.0
ND 2 Confluence CON Missouri 1581.5
SD/NE 3 Sunshine Bottom SUN Missouri 866.2
SD/NE 3 Verdel Boat Ramp VER Missouri 855.0
SD/NE 3 Standing Bear Bridge STB Missouri 845.0
SD/NE 3 Running Water RNW Missouri 840.1
SD/NE 4 St. Helena STH Missouri 799.0
SD/NE 4 Mulberry Bend MUL Missouri 775.0
NE/IA 4 Ponca State Park PSP Missouri 753.0
NE/IA 4 Sioux City SIO Missouri 732.6
NE/IA 4 Sloan SLN Missouri 709.0
NE/IA 4 Decatur DCT Missouri 691.0
NE/IA 4 Boyer Chute BYC Missouri 637.4
NE/IA 4 Bellevue BEL Missouri 601.4
NE/IA 4 Rulo RLO Missouri 497.9
NE/MO/KS 4 Kansas River KSR Missouri 367.5
NE 4 Platte River PLR Platte 5.0
KA/MO 4 Leavenworth LVW Missouri 397.0
MO 4 Parkville PKV Missouri 377.5
MO 4 Kansas City KAC Missouri 342.0
MO 4 Miami MIA Missouri 262.8
MO 4 Grand River GDR Missouri 250.0
MO 4 Boonville BOO Missouri 195.1
MO 4 Overton OovT Missouri 185.1
MO 4 Hartsburg HAR Missouri 160.0
MO 4 Jefferson City JEF Missouri 143.9
MO 4 Mokane MOK Missouri 124.7
MO 4 Hermann HER Missouri 97.6
MO 4 Washington WAS Missouri 68.5
MO 4 St. Charles STC Missouri 28.5
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Appendix E. Juvenile and adult pallid sturgeon lsitog summary for segment 14 of the Missouri RNRPMA 4)

Year  Stocking Site Number Stocked Year Class Shatie Age at Stockirfg Primary Mark Secondary Mark
1994  St. Charles 837 1992 3/9/1994 Fry Coded Wire andler

1994  Washington 607 1992 3/9/1994 2yo Coded Wire ngla

1994  Hermann 988 1992 3/9/1994 lyo Coded Wire Rangl

1997  St. Charles 400 1997 10/15/1997 Fingerling gdadire Dangler

1997  Washington 400 1997 10/16/1997 Fingerling @odkre Dangler

1997  Hermann 400 1997 10/17/1997 Fingerling Codéae W Dangler

®Age of fish when stocked: Fry, Fingerling, Yearlidgo, 2yo, 3yo, etc...
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Appendix F

Total catch, overall mean catch per unit effor2[SE], and mean Catch-Per-Unit-Effort by Mesohaiithin a Macrohabitat for all
species caught with each gear type during sturgeason and fish community season for segment the dflissouri River during
2007. Species captured are listed alphabeticatiytlaeir codes are presented in Appendix A. Asiksrivith bold type indicate
targeted native Missouri River species and habltareviations are presented in Appendix B. StahBaror was not calculated
when N < 2.

122



Appendix F1. Gill Net: overall season and segnsemmary. Lists CPUE (fish/net night) and 2 staddarors on second line.

CHXO CONF ISB 0osB SCCL SCCs TRMS
Species ggtti %\ITLTIIE” CHNB POOL CHNB POOL CHNB POOL CHNB POOL CHNB POOL ITIP POOL TLWG
BHCP 1 0.003 0 0.026 0 0 0 0 0 0 0 0 0
0.006 0 0.053 0 0 0 0 0 0 0 0
BHMW 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
BKCP 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
BKSS 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
BLCF 284 0.91 1.083 2.684 1 0.577 0.86 0.769 0.361 0 0.25 0 0.25 0
0.39 1.154 2.7 0.454 0.415 0.647 0.24 0 50 0 0.5
BLGL 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
BMBF 1 0.003 0 0 0 0 0 0 0.028 0 0 0 0
0.006 0 0 0 0 0 0.056 0 0 0 0
BNMW 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
BUSK* 23 0.074 0.083 0.026 0 0.179 0.058 0 0 0 0.25 0 0
0.049 0.112 0.053 0.162 0.083 0 0 0 0.5 0 0
CARP 17 0.054 0 0.026 1 0 0.14 0.077 0 0 0 0 0 0
0.034 0 0.053 0 0.096 0.154 0 0 0 0 0
CNCF 38 0.122 0.167 0.158 1 0.038 0.198 0.038 0 0.25 0 0.25 15
0.071 0.256 0.265 0.057 0.192 0.077 0 0 50 0 0.5
CNSN 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
ERSN 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
FHCF 4 0.013 0 0.026 0 0.013 0 0.038 0 0 .250 0 0
0.013 0 0.053 0.026 0 0.077 0 0 0.5 0 0
FWDM 53 0.17 0 0.316 15 0 0.209 0.115 0.167 0 0 1 25
0.084 0 0.308 0 0.198 0.122 0.229 0 0 0 1
GDEY 43 0.138 0.375 0.026 0 0.128 0.116 0.5 0 0 0 0 0
0.104 0.75 0.053 0.163 0.188 0.679 0 0 0 0 0
GDRH 1 0.003 0 0 0 0 0.012 0 0 0 0 0 0
0.006 0 0 0 0.023 0 0 0 0 0 0
GNSF 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
GSBG 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
GSCP 2 0.006 0 0 0 0 0.012 0 0.028 0 0 0 0
0.009 0 0 0 0.023 0 0.056 0 0 0 0
GSOs 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
GZsD 23 0.074 0.042 0.105 0 0.026 0.151 0 830 0 0 0
0.053 0.083 0.164 0.036 0.165 0 0.121 0 0 0 0
HFCS 1 0.003 0 0.026 0 0 0 0 0 0 0 0 0
0.006 0 0.053 0 0 0 0 0 0 0 0
LGPH 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
LKSG 7 0.022 0 0.026 0 0 0.058 0 0.028 0 0 0 0 0
0.017 0 0.053 0 0.049 0 0.056 0 0 0 0



CHXO ISB 0OSB SCCL SCCS TRMS
. Total Overall
Species Catch CPUE CHNB POOL CHNB POOL CHNB POOL CHNB ITIP POOL ITIP POOL TLWG
LNGR 15 0.048 0 0.079 0 0.5 0.064 0.023 0 0.083 0 0 0 0 0 0.5
0.031 0 0.115 0.091 0.032 0 0.09 0 0 0 0
MMSN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
MQTF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
OSSF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
PDFH 4 0.013 0 0.053 0 0.5 0.013 0 0 0 0 0 0 0 0
0.013 0 0.072 0.026 0 0 0 0 0 0 0
PDSG* 4 0.013 0 0 0 0 0.038 0.012 0 0 0 0 0 0 0
0.013 0 0 0.043 0.023 0 0 0 0 0 0
QLBK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
RDSN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
RKBS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
RVCS 50 0.16 0 0.342 0.5 0.5 0.026 0.244 0 3.08 0 0 0 0 1 25
0.072 0 0.203 0.036 0.177 0 0.121 0 0 0 2
RVRH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
RVSN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
SBWB 1 0.003 0 0.026 0 0 0 0 0 0 0 0 0 0 0
0.006 0 0.053 0 0 0 0 0 0 0 0
SFCB* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
SGCB* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
SGER* 12 0.038 0.083 0 0 0 0.09 0.035 0 0 0 0 0 0 0
0.027 0.167 0 0.081 0.039 0 0 0 0 0 0
SHRH 15 0.048 0.042 0 0 0.5 0.051 0.023 0.192 0 0 0 0 0 0 1
0.039 0.083 0 0.049 0.047 0.385 0 0 0 0 0
SJHR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
SKCB* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
SMBF 31 0.099 0 0.132 0 0 0.013 0.116 0.269 2D.2 0 0 0 0 0 0
0.048 0 0.129 0.026 0.114 0.268 0.185 0 0 0 0
SNGR 24 0.077 0 0.342 0 0.5 0.013 0.105 0 0 0 0 0 0 0 0
0.046 0 0.287 0.026 0.085 0 0 0 0 0 0
SNPD 2 0.006 0 0 0 0 0 0.023 0 0 0 0 0 0
0.013 0 0 0 0.047 0 0 0 0 0 0
SNSG* 2788 8.936 1.917 19.289 12 4 4 10.721 23.4 13.361 8 1.75 2.25 1.75 7.5 0
1.937 2.052 7.922 1.764 3.668 5.051 7.603 3.5 15 25 5
SNSN* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
STBS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
STCT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0




CHXO CONF ISB OsB SCCL SCCs TRMS

Species gg:;t %\gan" CHNB  POOL CHNB POOL CHNB POOL CHNB POOL CHNB ITIP POOL ITIP POOL TLWG
SVCB 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
SVCP 21 0.067 0.125 0.158 0 0 0.013 0.105 0.038 0.028 0 0 0 0
0.033 0.131 0.134 0.026 0.085 0.077 0.056 0 0 0 0
UCF 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
UCN 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
ucT 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
ucy 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
UET 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
UHY 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
uic 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
uLp 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
WLYE 1 0.003 0 0 0 0 0.013 0 0 0 0 0 0 0
0.006 0 0 0.026 0 0 0 0 0 0 0
WTBS 2 0.006 0 0.026 0 0 0 0.012 0 0 0 0 0 0
0.009 0 0.053 0 0.023 0 0 0 0 0 0
WTCP 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Appendix F2. 1-inch Trammel Net: overall season segiment summary. Lists CPUE (fish/100 m) anch@dsrd errors on second

line.
CHXO ISB sccL SCCS
Species Total Catch Oc‘é,elj?z” CHNB BAR CHNB POOL TLWG ITIP
BHCP 0 0 0 0 0 0 0
0 0 0 0
BHMW 0 0 0 0 0 0 0
0 0 0 0
BKCP 0 0 0 0 0 0 0
0 0 0 0
BKSS 0 0 0 0 0 0 0
0 0 0 0
BLCF 155 0.355 0.392 0.4 0.349 0 0
0.099 0.234 0.8 0.112
BLGL 0 0 0 0 0 0 0
0 0 0 0
BMBF 0 0 0 0 0 0 0
0 0 0 0
BNMW 0 0 0 0 0 0 0
0 0 0 0
BUSK 27 0.066 0.032 0.455 0.071 0.333 0
0.033 0.037 0.909 0.041
CARP 0 0 0 0 0 0 0
0 0 0 0
CNCF 15 0.035 0.014 0 0.042 0 0
0.026 0.021 0 0.034
CNSN 0 0 0 0 0 0 0
0 0 0 0
ERSN 0 0 0 0 0 0 0
0 0 0 0
FHCF 2 0.004 0 0 0.005 0 0
0.007 0 0 0.01
FWDM 6 0.015 0.018 0 0.015 0 0
0.013 0.036 0 0.014
GDEY 9 0.023 0.04 0 0.019 0 0
0.017 0.057 0 0.014
GDRH 0 0 0 0 0 0 0
0 0 0 0
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CHXO ISB SCCL SCCS

Species Total Catch Oc‘é,elj?z” CHNB BAR CHNB POOL TLWG ITIP
GNSF 0 0 0 0 0 0 0
0 0 0 0
GSBG 0 0 0 0 0 0 0
0 0 0 0
GSCP 0 0 0 0 0 0 0
0 0 0 0
GSOS 0 0 0 0 0 0 0
0 0 0 0
GZSD 7 0.019 0 0 0.025 0 0
0.016 0 0 0.02
HFCS 0 0 0 0 0 0 0
0 0 0 0
LGPH 0 0 0 0 0 0 0
0 0 0 0
LKSG 2 0.006 0 0 0.008 0 0
0.009 0 0 0.012
LNGR 3 0.008 0 0 0.011 0 0
0.013 0 0 0.017
MMSN 0 0 0 0 0 0 0
0 0 0 0
MQTF 0 0 0 0 0 0 0
0 0 0 0
OSSF 0 0 0 0 0 0 0
0 0 0 0
PDFH 0 0 0 0 0 0 0
0 0 0 0
PDSG* 3 0.009 0.011 0 0.009 0 0
0.011 0.023 0 0.013
QLBK 1 0.001 0 0 0.002 0 0
0.002 0 0 0.003
RDSN 0 0 0 0 0 0 0
0 0 0 0
RKBS 0 0 0 0 0 0 0
0 0 0 0
RVCS 22 0.044 0.019 0 0.052 0 0
0.027 0.027 0 0.034
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CHXO ISB sccL SCCS
Species Total Catch Oc‘é,elj?z” CHNB BAR CHNB POOL TLWG ITIP
RVRH 0 0 0 0 0 0 0
0 0 0 0
RVSN 0 0 0 0 0 0 0
0 0 0 0
SBWB 0 0 0 0 0 0 0
0 0 0 0
SFCB* 0 0 0 0 0 0 0
0 0 0 0
SGCB* 0 0 0 0 0 0 0
0 0 0 0
SGER* 1 0.003 0 0 0.004 0 0
0.006 0 0 0.008
SHRH 0 0 0 0 0 0 0
0 0 0 0
SJHR 3 0.007 0 0 0.009 0 0
0.008 0 0 0.011
SKCB* 0 0 0 0 0 0 0
0 0 0 0
SMBF 8 0.02 0.053 0 0.012 0 0
0.016 0.062 0 0.012
SNGR 0 0 0 0 0 0 0
0 0 0 0
SNPD 4 0.009 0 0 0.012 0 0
0.01 0 0 0.012
SNSG* 636 1.507 1.385 0.855 1.56 0.833 1.25
0.405 0.709 0.109 0.49
SNSN* 0 0 0 0 0 0 0
0 0 0 0
STBS 0 0 0 0 0 0 0
0 0 0 0
STCT 0 0 0 0 0 0 0
0 0 0 0
SVvCB 0 0 0 0 0 0 0
0 0 0 0
SVCP 2 0.005 0.009 0 0.004 0 0
0.007 0.019 0 0.008
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Appendix F4. Otter Trawl: overall season andsegt summary. Lists CPUE (fish/100 m) and 2 steshdarors on second line.

CHXO CONF ISB SCCL TRML
. Total Overall
Species Catch CPUE CHNB CHNB CHNB POOL CHNB ITIP TLWG CHNB TLWG
BHCP 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
BHMW 3 0.005 0.018 0 0 0.002 0 0 0 0 0
0.006 0.026 0.005 0 0 0 0
BKCP 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
BKSS 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
BLCF 562 1.118 1.774 5 1 0.949 8.182 0.549 4.18 1 0 0
0.41 1.588 0.387 1.099 1.871 1.018 0
BLGL 7 0.012 0 0 0 0 0 0 0 0 1.607
0.02 0 0 0 0 1.786
BMBF 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
BNMW 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
BUSK* 8 0.017 0 0 0 0.022 0 0 0 0 0
0.016 0 0.021 0 0 0
CARP 4 0.012 0.039 0 0 0.007 0 0 0 0 0 0
0.013 0.046 0.013 0 0 0 0
CNCF 3515 6.071 5.913 27 4 4,976 10 0.842 0.606 18.5 2 113.87
1.915 3.321 1.458 0.706 1.212 13.133 .850
CNSN 4 0.008 0.007 0 0 0.005 0 0.048 0 0.111 0O O
0.009 0.014 0.01 0.095 0 0.222 0
ERSN 15 0.034 0.012 0 0 0.029 0 0 0 0.417 0 714.
0.025 0.024 0.027 0 0 0.833 1.429
FHCF 27 0.052 0.077 0 0 0.051 0 0 0 0 0 0
0.024 0.064 0.027 0 0 0 0
FWDM 379 0.839 0.803 3 10 0.455 0.909 0.099 08.3 1.667 0 36.22
0.451 0.595 0.239 0.198 0.606 3.333 8.2
GDEY 32 0.08 0.01 0 0 0.073 0 0 0.152 0.111 02.708
0.075 0.021 0.084 0 0.303 0.222 5.417
GDRH 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
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CHXO CONF ISB SCCL TRML
. Total Overall
Species CHNB POOL CHNB CHNB POOL CHNB ITIP TLWG CHNB TLWG
Catch CPUE
GNSF 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
GSBG 1 0.002 0.011 0 0 0 0 0 0 0
0.004 0.022 0 0 0 0 0
GSCP 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
GSOS 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
GZSD 19 0.033 0.023 0 0.01 0 0 0 0 2.857
0.04 0.032 0.01 0 0 0 4.286
HFCS 1 0.003 0 0 0.004 0 0 0 0 0
0.006 0 0.008 0 0 0 0
LGPH 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
LKSG 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
LNGR 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
MMSN 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
MQTF 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
OSSF 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
PDFH 4 0.006 0 0 0.009 0 0 0 0 0
0.007 0 0.009 0 0 0 0
PDSG* 1 0.002 0 0 0.003 0 0 0 0 0
0.005 0 0.006 0 0 0 0
QLBK 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
RDSN 7 0.014 0.047 0 0.008 0 0 0 0 0
0.015 0.077 0.009 0 0 0 0
RKBS 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
RVCS 7 0.021 0.009 1 0.003 0 0 0.417 0 6.5
0.017 0.018 0.007 0 0 0.833 0.298
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CHXO CONF ISB SCCL TRML
Species  jow@l  Overall CHNB  POOL CHNB CHNB  POOL CHNB ITIP  TLWG CHNB TLWG
Catch CPUE
RVRH 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
RVSN 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
SBWB 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
SFCB* 01 0.146 0.153 0 0 0.147  0.909 0 0 0417 0 0
0.055 0.129 0.065 0 0 0833 0
SGCB* 13 0.024 0.052 0 0 0.019 0 0 0 0 0
0.017 0.072 0.016 0 0 0 0
SGER* 2 0.003 0 0 0 0.002 0 0.048 0 0 0
0.004 0 0.004 0.095 0 0 0
SHRH 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
SJHR 1 0.001 0 0 0 0.002 0 0 0 0 0
0.002 0 0.003 0 0 0 0
SKCB* 133 0.343 0.348 0 0 0.346 0 0.683  0.25 0 0 0
0.15 0.32 0.182 0.616 0.5 0 0
SMBF 2 0.004 0.016 0 0 0.002 0 0 0 0 0
0.006 0.031 0.003 0 0 0 0
SNGR 4 0.013 0 0 1 0 0 0 0 0 0.208
0.017 0 0 0 0 0 0.417
SNPD 1 0.003 0 0 0 0.005 0 0 0 0 0
0.007 0 0.009 0 0 0 0
SNSG* 297 0.666 0.564 0 0 0.714 0 0.818  0.152 .41D 0 0
0.151 0.29 0.184 1.086 0.303  0.833 0
SNSN* 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
STBS 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
STCT 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
SVCB 53 0.102 0.129 0 0 0.067 0 0.515  0.125 0 0 1.815
0.046 0.148 0.033 0592  0.25 0 2.202
SvcP 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
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CHXO ISB SCCL TRML
. Total Overall
Species Catch CPUE CHNB POOL CHNB CHNB ITIP TLWG CHNB TLWG
UCF 2 0.005 0.017 0 0.003 0 0 0 0 0 0
0.007 0.033 0.005 0 0 0 0
UCN 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
UCT 8 0.022 0.011 0 0.008 0 0 0 0 0 1.786
0.029 0.022 0.014 0 0 0 3.571
ucy 2 0.005 0.028 0 0 0 0 0 0 0 0
0.007 0.04 0 0 0 0 0
UET 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
UHY 5 0.014 0 0 0.019 0 0 0 0 0 0
0.023 0 0.031 0 0 0 0
uiC 245 0.663 1.512 0 0.486 0 1.099 0 0.111 0 0
0.414 2.079 0.248 2.198 0 0.222 0
ULP 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
WLYE 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
WTBS 3 0.008 0 0 0.008 0 0 0 0 0 0.208
0.01 0 0.012 0 0 0 0.417
WTCP 2 0.007 0 1 0 0 0 0 0 0 0.357
0.009 0 0 0 0 0 0.714
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Appendix F6. Mini-fyke Net:

overall season andreegt summary. Lists CPUE (fish/net night) andahdard errors on second line.

CHXO CONF ISB OSB SCCL SCCS TRML
. Total Overall
Species Catch CPUE BAR BAR BAR CHNB BAR BAR ITIP BAR BAR
BHCP 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
BHMW 159 1.472 1.04 6.5 0.941 1 4.833 1.6670.583 0.7 0
0.794 0.707 5 0.54 6.295 1.944 0.999 .94 0
BKCP 21 0.194 0.04 0 0 0 1.667 0 0 0 0
0.335 0.08 0 0 2.988 0 0 0 0
BKSS 3 0.028 0 0 0.059 0 0 0 0 0.1 0
0.032 0 0 0.082 0 0 0 0.2 0
BLCF 2 0.019 0 0 0 0 0 0 0.083 0.1 0
0.026 0 0 0 0 0 0.167 0.2 0
BLGL 394 3.648 4 9.5 1.294 0 11.75 5.444 63.1 0.3 0
1.807 3.19 17 1.889 11.876 3.699 4.298 427. 0
BMBF 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
BNMW 35 0.324 1.16 0.5 0.118 0 0.083 0 0 0 0
0.523 2.238 1 0.235 0.167 0 0 0 0
BUSK* 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
CARP 6 0.056 0.12 0 0.029 0 0 0 0 0.2 0
0.058 0.176 0 0.059 0 0 0 0.4 0
CNCF 299 2.769 3.8 3 3.059 8 1.167 1.667 338.8 1.1 0
1.058 3.331 6 1.821 1.15 1.106 3.427 ®.35 0
CNSN 6 0.056 0.04 0 0.118 0 0 0 0.083 0 0
0.064 0.08 0 0.184 0 0 0.167 0 0
ERSN 497 4.602 4.2 1 5.529 14 2.833 0.667 4171. 12.4 0
2.098 3.635 2 4,193 4.605 0.577 1.403 213. 0
FHCF 5 0.046 0.08 0 0.029 0 0.083 0 0 0.1 0
0.041 0.111 0 0.059 0.167 0 0 0.2 0
FWDM 152 1.407 2.52 1 0.647 1 1.75 3.333 50.7 0.1 0.5
0.635 1.596 2 0.386 1.743 5.239 0.989 0.2 1
GDEY 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
GDRH 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
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CHXO CONF ISB 0SB SCCL SCCS TRML
. Total Overall
Species Catch CPUE BAR BAR BAR CHNB ITIP BAR BAR ITIP BAR BAR
GNSF 3 0.028 0.12 0 0 0 0 0 0 0
0.041 0.176 0 0 0 0 0 0 0
GSBG 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
GSCP 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
GSOSs 2 0.019 0.08 0 0 0 0 0 0 0
0.026 0.111 0 0 0 0 0 0 0
GZSD 517 4,787 3.04 20 7.235 0.917 6.333.915 1.6 0
3.32 4.088 10 9.04 0.999 7.141 11.291 83.5 0
HFCS 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
LGPH 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
LKSG 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
LNGR 4 0.037 0 0 0.088 0 0 0 0 0
0.037 0 0 0.099 0 0 0 0 0
MMSN 5 0.046 0 0.5 0.029 0 0 0.25 0 0
0.041 0 1 0.059 0 0 0.261 0 0
MQTF 12 0.111 0.12 0 0.147 0 0 0 0.4 0
0.106 0.176 0 0.209 0 0 0 0.8 0
OSSF 16 0.148 0.2 0 0.029 0.667 0.111 30.08 0 0
0.09 0.2 0 0.059 0.569 0.222 0.167 0 0
PDFH 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
PDSG* 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
QLBK 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
RDSN 605 5.602 4,56 2 10.412 0.5 2778 55.7 25 0
2.739 4,131 0 7.83 0.461 3.396 2.204 ®.25 0
RKBS 1 0.009 0 0 0 0 0 0.083 0 0
0.019 0 0 0 0 0 0.167 0 0
RVCS 22 0.204 0.24 0 0.206 0.167 0.444 6D.1 0.1 0
0.094 0.265 0 0.164 0.225 0.351 0.225 0.2 0
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CHXO CONF ISB OSB ScCL sccs TRML

Species g;’ttg'] %‘I’DeLrJaE” BAR BAR BAR CHNB ITIP BAR BAR  ITIP BAR BAR
RVRH 1 0.009 0.04 0 0 0 0 0 0 0 0 0
0.019 0.08 0 0 0 0 0 0 0

RVSN 23 0.213 0.08 0 0.353 0 0 0 0.111 0.083 0.7 0
0.258 0.111 0 0.706 0 0222  0.167 1.4 0

SBWB 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SFCB* 7 0.065 0 0 0.118 0 0 0 0.111 0 0.2 0
0.071 0 0 0.184 0 0.222 0 0.4 0

SGCB* 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

SGER* 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

SHRH 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SJHR 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SKCB* 11 0.102 0 0 0.176 0 0 0 0 0 0.5 0
0.12 0 0 0.298 0 0 0 0.803 0

SMBF 17 0.157 0.2 15 0.059 0 0 0 0222 0083 04 0
0.095 0.2 3 0.082 0 0.444  0.167 0.442 0

SNGR 46 0.426 0.4 0.5 0.441 1 0 0.333 0.778 083. 0.6 0.5

0.154 0.365 1 0.27 0.284 093  0.167 0.442 1
SNPD 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

SNSG* 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SNSN* 2 0.019 0.08 0 0 0 0 0 0 0 0 0
0.026 0.111 0 0 0 0 0 0 0
STBS 4 0.037 0.08 0 0.029 0 0 0 0.111 0 0 0
0.037 0.111 0 0.059 0 0.222 0 0 0
STCT 1 0.009 0 0 0.029 0 0 0 0 0 0 0
0.019 0 0 0.059 0 0 0 0 0
SVCB 1 0.009 0 0 0.029 0 0 0 0 0 0 0
0.019 0 0 0.059 0 0 0 0 0
SVCP 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
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CHXO CONF ISB 0SB SCCL SCCS
. Total Overall
Species Catch CPUE BAR BAR BAR CHNB ITIP BAR BAR ITIP BAR
UCF 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
UCN 3 0.028 0 0.5 0 0 0 0 0.111 0.083 0 0
0.032 0 1 0 0 0.222 0.167 0 0
UCT 131 1.213 0.32 0 1.971 0 12 0.333 2.111 417. 0.4
0.983 0.36 0 2.944 0.512 212 1.336 0.611
Ucy 62 0.574 0.48 0 0.618 0 0 1 0 0 1.7 0
0.403 0.579 0 0.547 1.231 0 0 3.4 0
UET 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
UHY 4 0.037 0.04 0 0.029 0 0 0.167 0 0 0 0
0.045 0.08 0 0.059 0.333 0 0 0 0
uic 1 0.009 0 0 0.029 0 0 0 0 0 0 0
0.019 0 0 0.059 0 0 0 0 0
ULP 1069 9.898 14.28 25 14.912 0 0 0.083 0 0 19.9
11.217 28.56 5 27.008 0.167 0 0 36.794
WLYE 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
WTBS 17 0.157 0.24 0.5 0.088 0 0 0.167 0.222 .250 0
0.084 0.209 1 0.13 0.333 0.294 0.261 0
WTCP 382 3.537 3.36 0.5 2.029 0 4 2.167 9.6671..667 9.1
2.069 3.264 1 1.91 1.685 12.009 .602 16.499
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Appendix F7. Push Trawl:

overall season and segswmmary. Lists CPUE (fish/net night) and 2 dtad errors on second line.

CHXO ISB 0SB SCCL SCCS TRML
. Total Overall
Species Catch  CPUE BAR CHNB BAR CHNB BAR CHNB BAR CHNB BAR CHNB BAR
BHCP 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
BHMW 126 3.516 3.602 3.333 0 2.856 2.493 6.5083.214 3.864 0.667 0 0 25
1.451 4,004 6.667 1.88 3.274 7.22 4,72 .83 1.333
BKCP 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
BKSS 4 0.119 0 0 0 0 0.862 0.476 0 0.19 0 O 0
0.144 0 0 0 1.724 0.952 0 0.381 0
BLCF 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
BLGL 245 6.926 2.399 10.833 15 3.857 5.296 294 7.381 9.136 1.333 0 0 0
3.211 2951 11.667 3.352 6.818 22.997 8.602 7.272
BMBF 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
BNMW 1 0.052 0 0 0 0 0 0 0 0 0 3.333 0 0
0.104 0 0 0 0 0 0 0 0
BUSK* 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
CARP 4 0.14 0 0 0 0.115 0 0.794 0 0 0 0 0 1.667
0.165 0 0 0.161 0 1.587 0 0 0
CNCF 120 2.935 5.037 3.333 0 2.667 3.67 2.778 .302 3.313 0 3.333 0 0
0.963 3.537 6.667 1.342 3.968 2.97 2.661 2263.
CNSN 20 0.549 2.63 0 0 0.114 0.25 0 0 0.204 0 1.25 0
0.7 3.94 0 0.227 0.5 0 0 0.408 0
ERSN 144 4.092 9.927 1.667 0 5.327 3.448 2 0 4420 0.667 0 1.25 0
2.578 11.418 3.333 4.327 6.897 3.266 0 .57 1.333
FHCF 1 0.022 0 0 0 0 0 0.238 0 0 0 0 0 0
0.045 0 0 0 0 0.476 0 0 0
FWDM 30 0.892 1.814 0 0 0.596 1.154 0.794 0.5 0.204 0 1.25 10
0.559 2.293 0 0.55 2.308 1.118 1 0.408
GDEY 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
GDRH 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
GNSF 2 0.047 0 0 0 0.091 0 0 0 0 0 0 0 0
0.069 0 0 0.182 0 0 0 0 0
GSBG 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
GSCP 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0




CHXO ISB 0SB sccL sccs TRML
Species g;’tt;'] %‘é,elz?z" BAR  CHNB BAR  CHNB BAR  CHNB BAR CHNB ITIP BAR  CHNB BAR
GSOS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
GZSD 59 1588 0.205 25 75 0.469 0 4 0 1871 0 2 0 25 35
1.315 0.276 5 0.486 0 6.532 0 3.29 0
HFCS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
LGPH 1 0026 0 0 0 0 0 0 0 0 0 0 0 0 1.667
0.052 0 0 0 0 0 0 0 0
LKSG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
LNGR 2 0045 0 0 0 0.061  0.385 0 0 0 0 0 0 0 0
0.063 0 0 0121  0.769 0 0 0 0
MMSN 1 0035 0.202 0 0 0 0 0 0 0 0 0 0 0 0
0.069 0.404 0 0 0 0 0 0 0
MQTF 3 0125 0 0 0 0 0 0 0 0.19 0 0 6.667 0 0
0.212 0 0 0 0 0 0 0.381 0
OSSF 6  0.154 0 0 0 0 0385 0 0 0 0 0 0 0 383
0.264 0 0 0 0769 0 0 0 0
PDFH 1 0026 0 0 0 0 0 0 0 0 0 0 0 0 1.667
0.052 0 0 0 0 0 0 0 0
PDSG* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
QLBK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
RDSN 34 0963 2,573 0 0 0.857 0 0.667 0 1.02 0 o 3.333 0 0
0.695 3.584 0 0.664 0 1.333 0 1.354 0
RKBS 2 0.06 0 0 0 0.114 0 0 0 0.19 0 0 0 0 0
0.088 0 0 0.227 0 0 0 0.381 0
RVCS 4 0122 0.202 0 0 0 0 0 0 0 0 1 3.333 251. 0
0.132 0.404 0 0 0 0 0 0 0
RVRH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
RVSN 1 0015 0 0 0 0.045 0 0 0 0 0 0 0 0 0
0.031 0 0 0.089 0 0 0 0 0
SBWB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SFCB* 13 0352 1.143 0 0 0.386 0 0 0 0.204 0 0 0 0 0
0.383 1.976 0 0.501 0 0 0 0.408 0
SGCB* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
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CHXO CONF ISB 0SB SCCL SCCS TRML
. Total  Overall
Species Catch CPUE BAR CHNB BAR BAR CHNB BAR CHNB BAR CHNB ITIP BAR CHNB BAR
SGER* 1 0.026 0 0 0 0 0 0 0 0 0 0 0 1.667
0.052 0 0 0 0 0 0 0 0
SHRH 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SJHR 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SKCB* 13 0.37 1.818 0 0 0.076 0 0 0.5 0 0 0 0 0
0.628 3.636 0 0.152 0 0 1 0 0
SMBF 4 0.133 0 0 0 0.061 0 0.556 0.5 0 0.606 0 0 0
0.138 0 0 0.121 0 1.111 1 0 1.212
SNGR 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SNPD 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SNSG* 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SNSN* 1 0.031 0 0 0 0 0 0 0 0 0.667 0 0 0
0.062 0 0 0 0 0 0 0 1.333
STBS 8 0.231 0 0 2.5 0.265 0 0.333 0 0.395 0 0 0 1.667
0.159 0 0 0.301 0 0.667 0 0.51 0
STCT 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
SvCB 5 0.182 0 0 0 0.303 1.247 0 0 0 0 0 0 0
0.199 0 0 0.472 1.637 0 0 0 0
SVCP 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
UCF 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
UCN 6 0.177 0 0 0 0.167 0 1 0 0.238 0 0 0 0
0.208 0 0 0.231 0 2 0 0.476 0
UCT 37 0.917 0.455 1.667 0 0.635 4.865 0.476 0 0.816 0 0 3.333 0
0.643 0.65 3.333 0.573 9.076 0.952 0 0.85 0
uUcy 186 5.17 1.609 1.25 0 6.364 13.846 1 0.556 0.823 0 8 93.333 0 0
4.068 2.961 2.5 6.795 27.692 2 1111 0.827 0
UET 1 0.016 0 0 0 0 0.25 0 0 0 0 0 0 0
0.031 0 0 0 0.5 0 0 0 0
UHY 12 0.304 1.223 0 0 0 0 0.667 0.5 0 0 0 0 0
0.327 1.677 0 0 0 1.333 1 0 0
uIC 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
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CHXO CONF ISB 0SB sccL sccs TRML
Species ol Overall BAR  CHNB BAR BAR  CHNB BAR  CHNB BAR CHNB ITIP BAR  CHNB BAR
Catch CPUE
ULP 427 11553 5.477 1.25 125 12.275 18.421 505 1 20408 1212 0 16.667 0
8.416 7.867 25 19.965  16.036 30.201 2 B4.2 2.424
WLYE 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
WTBS 14 0.36 0.394 0 0 0.385 0 1.032  0.238 0 .60® 0 0 125 0
0.246 0.615 0 0.501 0 1311  0.476 0 1212
WTCP 127 3.647 2323 3333 0 5318  0.893 0 0 255 2667 0 0 25 33.333
2.297 4221  6.667 5085  1.786 0 0  .428 5333
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Appendix G. Hatchery names, locations, and abbtievis.

Hatchery State Abbreviation
Blind Pony State Fish Hatchery MO BYP
Neosho National Fish Hatchery MO NEO
Gavins Point National Fish Hatchery SD GAV
Garrison Dam National Fish Hatchery ND GAR
Miles City State Fish Hatchery MT MCH
Blue Water State Fish Hatchery MT BLU
Bozeman Fish Technology Center MT BFT
Fort Peck State Fish Hatchery MT FPH
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Appendix H. Alphabetic list of Missouri River fishavith total catch-per-unit-effort by gear type sdurgeon season (fall through

spring) and fish community season (summer) durl@y7Zor segment 14 of the Missouri River. Specttes are located in
Appendix A. Asterisks and bold type denote targeiaiive Missouri River species.

Species Code

Sturgeon Season (Fall through Spring)

Fish Community Season (Summer)

Tra%r;ir:(;:] Net Gill Net Otter Trawl 1-inch Trammel Mini-Fyke Net Otter Trawl Push Trawl
BHCP 0.000 0.003 0.000 0.000 0.000 0.000 0.000
BHMW 0.000 0.000 0.000 0.000 1.472 0.010 3.516
BKCP 0.000 0.000 0.000 0.000 0.194 0.000 0.000
BKSS 0.000 0.000 0.000 0.000 0.028 0.000 0.119
BLCF 0.133 0.910 0.358 0.572 0.019 1.889 0.000
BLGL 0.000 0.000 0.000 0.000 3.648 0.025 6.926
BMBF 0.000 0.003 0.000 0.000 0.000 0.000 0.000
BNMW 0.000 0.000 0.000 0.000 0.324 0.000 0.052
BUSK* 0.054 0.074 0.025 0.078 0.000 0.008 0.000
CARP 0.000 0.054 0.020 0.000 0.056 0.004 0.140
CNCF 0.023 0.122 1.241 0.048 2.769 10.975 2.935
CNSN 0.000 0.000 0.010 0.000 0.056 0.005 0.549
ERSN 0.000 0.000 0.019 0.000 4.602 0.050 4.092
FHCF 0.000 0.013 0.025 0.007 0.046 0.079 0.022
FWDM 0.012 0.170 0.543 0.018 1.398 1.139 0.892
GDEY 0.027 0.138 0.092 0.020 0.000 0.068 0.000
GDRH 0.000 0.003 0.000 0.000 0.000 0.000 0.000
GNSF 0.000 0.000 0.000 0.000 0.028 0.000 0.047
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Appendix H. (continued).

_ Sturgeon Season (Fall through Spring) Fish Community Season (Summer)

Species Code Tra%r;ir:(;:] Net Gill Net Otter Trawl 1-inchN'I;}rtammeI Mini-Fyke Net Otter Trawl Push Trawl
GSBG 0.000 0.000 0.000 0.000 0.000 0.004 0.000
GSCP 0.000 0.006 0.000 0.000 0.000 0.000 0.000
GSOS 0.000 0.000 0.000 0.000 0.019 0.000 0.000
GZSD 0.035 0.074 0.013 0.004 4.787 0.053 1.588
HFCS 0.000 0.003 0.000 0.000 0.000 0.006 0.000
LGPH 0.000 0.000 0.000 0.000 0.000 0.000 0.026
LKSG 0.000 0.022 0.000 0.012 0.000 0.000 0.000
LNGR 0.000 0.048 0.000 0.016 0.037 0.000 0.045
MMSN 0.000 0.000 0.000 0.000 0.046 0.000 0.035
MQTF 0.000 0.000 0.000 0.000 0.111 0.000 0.125
NFSH 0.000 0.000 0.000 0.000 0.000 0.000 0.000
OSSF 0.000 0.000 0.000 0.000 0.148 0.000 0.154
PDFH 0.000 0.013 0.013 0.000 0.000 0.000 0.026
PDSG* 0.005 0.013 0.005 0.014 0.000 0.000 0.000
QLBK 0.000 0.000 0.000 0.002 0.000 0.000 0.000
RDSN 0.000 0.000 0.015 0.000 5.602 0.013 0.963
RKBS 0.000 0.000 0.000 0.000 0.009 0.000 0.060
RVCS 0.028 0.160 0.005 0.060 0.204 0.037 0.122
RVRH 0.000 0.000 0.000 0.000 0.009 0.000 0.000

144



Appendix H. (continued).

_ Sturgeon Season (Fall through Spring) Fish Community Season (Summer)

Species Code Tra%r;ir:(;:] Net Gill Net Otter Trawl 1-inchN'I;}rtammeI Mini-Fyke Net Otter Trawl Push Trawl
RVSN 0.000 0.000 0.000 0.000 0.213 0.000 0.015
SBWB 0.000 0.003 0.000 0.000 0.000 0.000 0.000
SFCB* 0.000 0.000 0.041 0.000 0.065 0.253 0.352
SGCB* 0.000 0.000 0.000 0.000 0.000 0.047 0.000
SGER* 0.000 0.038 0.003 0.006 0.000 0.003 0.026
SHRH 0.000 0.048 0.000 0.000 0.000 0.000 0.000
SJHR 0.015 0.000 0.000 0.000 0.000 0.002 0.000
SKCB* 0.000 0.000 0.424 0.000 0.102 0.260 0.370
SMBF 0.027 0.099 0.005 0.014 0.157 0.003 0.133
SNGR 0.000 0.077 0.015 0.000 0.426 0.011 0.000
SNPD 0.000 0.006 0.007 0.018 0.000 0.000 0.000
SNSG* 1.484 8.936 0.714 1.530 0.000 0.617 0.000
SNSN* 0.000 0.000 0.000 0.000 0.019 0.000 0.031
STBS 0.000 0.000 0.000 0.000 0.037 0.000 0.231
STCT 0.000 0.000 0.000 0.000 0.009 0.000 0.000
SVCB 0.000 0.000 0.123 0.000 0.009 0.081 0.182
SVCP 0.004 0.067 0.000 0.006 0.000 0.000 0.000
UCF 0.000 0.000 0.010 0.000 0.000 0.000 0.000
UCN 0.000 0.000 0.000 0.000 0.028 0.000 0.177
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Appendix H. (continued).

Species Code

Sturgeon Season (Fall through Spring)

Fish Community Season (Summer)

Tra%r;ilzgll Net Gill Net Otter Trawl 1—inchN1(;rtammeI Mini-Fyke Net Otter Trawl Push Trawl
UCT 0.000 0.000 0.000 0.000 1.213 0.044 0.917
UcCYy 0.000 0.000 0.000 0.000 0.574 0.010 5.170
UET 0.000 0.000 0.000 0.000 0.000 0.000 0.016
UHY 0.000 0.000 0.004 0.000 0.037 0.026 0.304
uiC 0.000 0.000 1.147 0.000 0.009 0.172 0.000
ULP 0.000 0.000 0.000 0.000 9.898 0.000 11.553
WLYE 0.000 0.003 0.000 0.000 0.000 0.000 0.000
WTBS 0.000 0.006 0.012 0.000 0.157 0.003 0.360
WTCP 0.000 0.000 0.000 0.000 3.537 0.013 3.647
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Appendix I. Comprehensive list of bend numbers lacations for segment 14 of the Missouri Rivemparing bend selection for
both sturgeon season (ST) and fish community se@Sonbetween years from 2003 — 2007.

Bend Bend River Coordinates*

Number Mile Latitude, Longitude 2003 2004 2005 2006 2007
1 34 38.82652, -90.16233 ST ST, FC
2 6.0 38.82471, -90.20328 FC ST, FC
3 9.3 38.85035, -90.25448
4 10.7 38.86395, -90.27142 FC ST, FC ST, FC
5 16.8 38.86586, -90.34263 ST, FC FC
6 22.0 38.82413, -90.39901 FC
7 25.4 38.81764, -90.45146 ST, FC
8 26.5 38.80486, -90.45970
9 28.6 38.77746, -90.47747 ST, FC ST, FC
10 31.8 38.74226, -90.50959
11 34.1 38.72019, -90.53367 ST, FC
12 37.5 38.68140, -90.55307 FC ST, FC
13 38.9 38.68202, -90.57661 ST
14 40.7 38.68431, -90.60942 FC
15 43.8 38.68811, -90.65995 ST FC ST, FC ST, FC
16 45.2 38.67971, -90.68337 FC ST, FC
17 48.5 38.65753, -90.73236 ST, FC ST, FC
18 49.9 38.63889, -90.74041
19 51.3 38.62224, -90.75353 FC ST, FC
20 54.3 38.59151, -90.78583 FC
21 56.6 38.57961, -90.82291 ST, FC ST, FC
22 58.7 38.56047, -90.85263
23 60.4 38.55084, -90.88056 ST, FC
24 64.9 38.54148, -90.95422 ST FC
25 66.9 38.55407, -90.98635 FC
26 69.8 38.57934, -91.02535 ST FC ST, FC
27 74.5 38.60679, -91.09009 ST, FC
28 77.0 38.59862, -91.13326 ST
29 78.0 38.60315, -91.15038 ST ST, FC
30 79.9 38.60848, -91.18466 ST, FC

* Coordinates represent the upper most point obtred (i.e., the upstream limit of the bend).
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Appendix I. (continued).

Bend Bend River Coordinates*

Number Mile Latitude, Longitude 2003 2004 2005 2006 2007
31 80.9 38.61416, -91.20112 FC ST, FC
32 82.8 38.62760, -91.22818 FC ST
33 85.4 38.65892, -91.24437
34 86.7 38.66978, -91.26369 ST, FC
35 88.2 38.68436, -91.28296 FC ST ST, FC
36 89.8 38.69991, -91.30430 FC ST
37 91.6 38.70581, -91.33083
38 94.1 38.69945, -91.37018 FC ST, FC
39 95.4 38.70690, -91.39235 ST, FC
40 96.8 38.70992, -91.41774 ST, FC
41 98.3 38.70878, -91.44421 ST, FC
42 99.9 38.70234, -91.47362 ST
43 103.3 38.68430, -91.53120
44 105.1 38.67689, -91.56085 ST ST
45 106.3 38.68138, -91.58015
46 107.9 38.69098, -91.60778
47 110.2 38.70366, -91.64327 ST FC
48 112.1 38.70411, -91.67865 ST
49 116.1 38.69553, -91.74554 FC ST, FC
50 118.3 38.68232, -91.77994 ST ST, FC
51 120.8 38.67934, -91.82438 FC ST, FC
52 122.3 38.67197, -91.84816
53 125.0 38.64759, -91.88581 FC
54 127.0 38.62529, -91.90588 FC
55 128.5 38.61123, -91.92634 FC ST, FC
56 130.2 38.59568, -91.94744 ST

* Coordinates represent the upper most point obtred (i.e., the upstream limit of the bend).
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Appendix J

Additional Analyses
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Appendix J1. Ratios of hybrid sturgeon to pallidl @hovelnose sturgeon, standardized by catch-peefiort, for samples collected
from 2004 through 2007 in segment 14 of the MissBuver.

Gill Net 1-inch Trammel Net Otter Trawl
Year
Pallid: Hybrid: Pallid: Pallid: Hybrid: Pallid: Pallid: Hybrid: Pallid:
Shovelnose Shovelnose Hybrid Shovelnose Shovelnose Hybrid Shovelnose Shovelnose Hybrid
2004 1:330 1:220 1:2 1:178 1:400 2:1 1:87 1:608 7:1
2005 1:243 1:156 1:2 1:673 N/A N/A 1:323 17: 9 1:3
2006 1:300 1:729 2:1 1:231 1:185 1:1 N/A N/A|  N/A
2007 1:687 1:1489 2:1 1:167 1:167 1:1 1333| 1:222 1:2
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Appendix J2. Species detection comparisons betakgear used in segment 14 of the Missouri Riverd) 2007. Shaded columns

denote standard gears and bolded and asteriskei@spenote target species.

i . Dead Set 2.5
L e Otter Trawl Push Trawl ) Broodstock Trot Line inch Trammel

Species Sl st Net Trammel Net Gill Net Net

BHCP X
BHMW
BKCP

BKSS

BLCF

BLGL

BMBF
BNMW
BUSK*
CARP
CNCF
CNSN
ERSN
FHCF

FWDM
GDEY
GDRH
GNSF
GSBG
GSCP
GSOS
GZSD
HFCS

LGPH

LKSG

LNGR
MMSN
MQTF
OSSF
PDFH

PDSG*
QLBK X
RDSN
RKBS

X X X X XXX X X
> XXX XXX X XXXXX
> XXX X X X X X X X
x XXXXXX X X X
X X X X

X
X
x
X
x

XX XX X
X
x

X X
X X X X
X X X X X

X
X
X X
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Appendix J2. (cont.)

_ . Dead Set 2.5
Species Gill Net Mm,ll":yke Otter Trawl Push Trawl Lz Broodstock Trot Line inch
et Trammel Net Gill Net
Trammel Net
RVCS X X X X X X
RVRH X
RVSN X X
SBWB X
SFCB* X X X
SGCB* X
SGER* X X X X X
SHRH X X X
SJHR X X
SKCB* X X X
SMBF X X X X X X X X
SNGR X X X X
SNPD X X X X X
SNSG* X X X X X X
SNSN* X X
STBS X X X
STCT X
SVCB X X X
SVCP X X X
UCF X
UCN X X
UCT X X X
UcCyYy X X X
UET X
UHY X X X
uiC X X
ULP X X
WLYE X
WTBS X X X X X
WTCP X X X
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Pallid Sturgeon Captures it of Pallid Sturgeon Captures
2007 = ' 2007

Date = 4/18/2007

Date = 4/18/2007 Length = 498 Origin = H
Date = 4/18/2007 Length = 637 Origin = H Missouri River
-

500 b . e 710
[ lMeterg | Sl s N 2 [ lMeters

Appendix J3. Locations of pallid sturgeon captunesegment 14 of the Missouri River during 2007cliceed dot represents
an approximate pallid sturgeon capture locatiooaled within the deployment area of the gear). @agdbcations are
accompanied by date of capture, fork-length atwaptind origin with H = hatchery and W = wild.
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Pallid Sturgeon Captures
2007

Missouri River
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Appendix J3. (Continued)
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Pallid Sturgeon Captures
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Pallid Sturgeon Captures
2007

Pallid Sturgeon Captures
2007
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Appendix J3. (Continued)
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Pallid Sturgeon Captures
2007

l Pallid Sturgeon Captures
| 2007

Date = 12/12/2006 Length = 570 Origin = Hj

Missouri River

Appendix J3. (Continued)
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Pallid Sturgeon Captures
2007

Missouri River

Appendix J3. (Continued)
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