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ABSTRACT


A study to evaluate the present fisheries condition in the middle Missouri River and its tributaries and develop a fisheries management plan was continued during 2003.  A total of 15,268 fish were sampled in the middle Misouri and lower Marias rivers representing 36 of the 49 species known to occur in this reach.  Shorthead redhorse, goldeye, longnose sucker, emerald shiner, and sauger  were the five most abundant species in the Middle Missouri River comprising 77% of the fish sampled by electrofishing.   Hybognathus spp., flathead chub, goldeye, shorthead redhorse, and sauger were the five most abundant species sampled by electrofishing in the lower Marias River comprising 81% of the total.  Flathead chub, Hybognathus spp., shorthead redhorse, and emerald shiner were the four most abundant species in the seine samples comprising 83% of the fish netted. Seventy-five percent of the fish sampled by trawling in the Missouri River were comprised of three species: age-0 channel catfish, sicklefin chub, and sturgeon chub. Sauger catch rates were slightly better than recent trends and averaged 3.5, 4.1, 7.1, 10.4, 13.8 and 13.8 fish/hr for Morony, Fort Benton, Coal Banks, Judith Landing, Robinson Bridge and Marias/confluence trend areas, respectively, for the fall surveys.  A sauger population estimate was completed at the Robinson Bridge Section where the density was determined to be 126 sauger/mile. The sauger propagation efforts for 2003 collected 2,101,300 eggs resulting in a total of 69,957 fingerlings stocked in Morony Reservoir.  A creel survey was completed this year and the 361 anglers that were contacted caught 574 fish represented by 14 species.  The overall catch rate was 0.4 fish/hr. with goldeye being the most common species and channel catfish the most common game fish caught, at the rates of 0.3 and 0.1, respectively. 
INTRODUCTION


The middle Missouri River (MMR) supports a diverse warm water fishery.  All of the native fish species that historically occurred here are still found in this reach because of the relatively unaltered state of the river.  Berg (1981) conducted a planning and inventory study of the MMR 20 years ago and concluded that this reach supports a fishery with exceptional aesthetic and recreational values.  He also established baseline biological measurements of the fish populations for future comparisons.  General fisheries monitoring in the MMR has been lacking since 1982 and it wasn’t until 1998 that Montana Fish Wildlife and Parks (FWP) resumed fisheries monitoring.   Recently, PPLMT was re-issued a 50-year operating license for the company’s Great Falls hydro dams on the Missouri River.  PPLMT was required by the Federal Energy Regulatory Commission to develop and implement a comprehensive fisheries monitoring and evaluation program for the protection, mitigation and enhancement of the fisheries resources in the MMR.   PPLMT contracted with Montana Fish Wildlife and Parks (FWP) to conduct this work beginning with the 2001 field season.  This is a continuation of that work. 


In addition to the fisheries monitoring and evaluation program, FWP has also been concerned about the recent declines of sauger throughout the state including the MMR.  This popular native gamefish, has declined in numbers in the middle Missouri and lower Yellowstone rivers since 1988 (McMahon and Gardner 2001).  Clearly, more updated information is needed to provide better protection and management for the sauger in the MMR. 


Other specific fisheries concerns deal with the lower Marias River and the impacts of Tiber Dam operations.  The lower Marias River downstream of Tiber Dam is completely regulated by the operations of the dam.  At the request of FWP, the U. S. Bureau of Reclamation (USBOR), which manages Tiber, recently agreed to provide an occasional spring pulse of high water from the dam to restore a more natural spring flow conditions for the aquatic system downriver.  It is believed this action will benefit both the resident and migratory fisheries.  The Pallid Sturgeon Recovery Plan identified the need to implement operational alternatives for tributary dams that will emulate pre-control hydrographs so that seasonal habitat conditions are restored for pallid sturgeon and other native big river fishes (1.1.2 and 2.2.2) (Dryer and Sandvol 1993).  The lower Marias River flow and temperature monitoring are basic physical measurements collected for evaluating  some of the effects Tiber Dam operations  might be having on this important tributary.  

OBJECTIVES AND DEGREE OF ATTAINMENT

1. Develop a fisheries monitoring and evaluation program for establishing baseline data for comparisons in the future.   Conducted trend surveys at the 6 established sections for monitoring fish populations in the MMR and Marias River.  These sites were electrofished, netted and seined extensively and catch statistics are summarized in this report.
2.   Develop a sauger management plan that insures sauger stocks in the Middle Missouri River will be sustained at healthy productive levels.  Six trend areas were sampled by electrofishing and trammel netting during 2003 and results are presented.  Additionally, a population estimate was completed at the Robinson Bridge trend area.

3.      Evaluate the potential benefits for augmenting sauger numbers with hatchery-reared fish.   Attempts were made to again spawn wild sauger during and the results are presented.

4.   Evaluate pallid sturgeon reintroduction efforts.  Conduct the baseline sampling program in the trend area.  Develop a systematic standardized sampling plan for evaluating population trends of subadult pallid sturgeon in the study area.   The standardized sampling for monitoring changes in numbers of pallids in the trend area was conducted in the fall of 2003.  Six pallid sturgeon were sampled during the baseline survey; one wild adult, four 1997 year-class hatchery juveniles and one 2001 year-class hatchery juvenile.  Other pallid sturgeon captures for this year include, four wild adults and 14 hatchery juveniles from other trammel net surveys, two hatchery juveniles by setline and three wild adults while attempting to capture spawners for the propagation program and 13 hatchery juveniles captured by angling.  This yields a total of 42 pallid sturgeon sampled during 2003.  A total of 60 juvenile pallid sturgeon from the 1997 year-class release have been captured since August, 1998, their release date.   Tissue samples were collected from about 100 shovelnose and 8 pallid sturgeon for evaluating the presence of a sturgeon irido virus in the wild that has been found in the pallid sturgeon hatcheries.  A pallid sturgeon release was not made this year because we were unsuccessful at spawning adults the previous year.  Since 1998 a total of 2,800 hatchery-reared juvenile pallid sturgeon have been released into the MMR.  Successful spawning of one adult female did occur this year, so a release of yearling pallids will be made into the MMR next year.   A detailed account of the pallid sturgeon information collected during 2003 is presented in another report (Gardner 2004a).

5.    Review projects proposed by state, federal and local agencies and private parties which have the potential to affect fisheries resources and aquatic habitats.  Provide technical advice or decisions to reduce or mitigate resource damage.  Attended the Upper Basin pallid sturgeon work group meetings in Miles City where pallid sturgeon researchers and interested agencies presented information and discussed the status of ongoing pallid sturgeon studies in Montana, North Dakota and South Dakota.  Organized a sauger genetics meeting where planning was detailed and completed for conducting a sauger gentics inventory study  that included the entire state.  Met with PPL-MT Power Company officials for coordinating the fisheries monitoring program in the study area.  Assisted with fieldwork and planning for two fisheries projects being conducted by the Montana Cooperative Fisheries Research Unit.  Reviewed five private stream projects and six government-type stream project regarding the Montana Stream Protection Act law.  

PROCEDURES


An electrofishing system was used to sample fish in the river.  The system was a dual boom-type and mounted to a 17 or 19-foot aluminum boat powered by an 80 or 160 hp outboard jet motor.  Power was supplied to the system with a 5,000-watt AC generator.  The alternating current was delivered to a Coffelt Model VVP-15 rectifying unit that changes the alternating current to pulsed or smooth DC.  The positive electrode setup consisted of two fiberglass booms with four, 18-inch pieces of stainless steel cable attached to each boom that extended from the end of the boom and into the water.  The boat hull served as the negative.  The unit was typically operated at 2-7 amps, 100-215 volts.  Catch per unit effort for electrofishing was expressed as number of fish caught per sampling hour.  Electrofishing was not used for capturing pallid sturgeon, nor was this method used in areas of known pallid sturgeon concentrations.


Trammel nets were also used to capture fish.  Trammel nets used for sampling were 150 ft. long and 6 ft. deep.  Two mesh sizes were used: 1 inch inner walls with 10 inch outer walls, and 2 inch inner walls with 10 inch outer walls.  Mesh material for both inner and outer walls were light-weight for better fish tangle characteristics and to insure that the net could be retrieved off submerged objects in the event that net material had to be torn free.  The trammel nets were set in snag-free areas of the river and allowed to drift with the current along the bottom typically for 7 minutes.  Distances of the drift varied from 50 to 400 yds.  Catch per unit effort for drift netting was expressed as number of fish caught per drift.  


A 50 x 4 ft, 1/4-inch mesh beach seine with a bag was used to sample shallow peripheral habitats.  The seine was dragged in a variety of shoreline habitats, typically for a distance of about 30 yds in areas with water depths generally less than 2 1/2 ft.  All captured fish were identified and counted, and associated habitat type was recorded.  Catch per unit effort was expressed as number of fish caught per haul.


Trawling was used to sample small fish in the deep-water zones of the study area.  The benthic trawl consisted of a 6 ft wide by 1 1/2 ft high rectangular metal frame with skids and an 18 ft long outer chafing net with an 11 ft long, 1/8-inch mesh inner liner, attached to the frame.  The trawl was towed downstream off the bow of the boat usually for a distance of 150-200 yds.  A 50 ft rope was attached to each side of the trawl and at the end of the tow the trawl was hand-retrieved by a person at the end of each rope.


All fish were measured to the nearest 0.1 inch (fork length for sturgeon and total length for all other fish), and weighed to the nearest 0.01 pound.   A spiny dorsal fin ray was extracted from sauger, and smallmouth bass for aging purposes.  


The sauger and walleye populations were estimated at the Robinson Bridge trend area using a multiple-census (Schnabel) estimator as outlined by Van Den Avyle (1993).   This estimator was chosen because marking and recapture are done concurrently, thereby increasing the odds of recovering a marked fish for a given amount of sampling effort.  Proportional stock densities (PSD= number of fish > minimum quality length (12 inches) / number of fish > minimum stock length ( 8 inches) x 100) and relative stock densities of preferred size fish (RSD-P = number of fish > preferred length (15 inches) /  minimum stock length ( 8 inches) x 100) were calculated  for sauger based on criteria outlined by Anderson and Neuman (1996).  Minimum stock (8 in), quality (12 in) and preferred lengths (15 in) were used as suggested by Guy et al. (1990).  Relative weights (Wr = 100 x (W/Ws) were calculated based on the standard length-weight equation   ( log 10 Ws = -3.669 + 3.157 log 10 L ) developed by Guy et al. (1990).

DESCRIPTION OF STUDY AREA

The middle Missouri River study area consists of a 239-mile reach in north central Montana between Great Falls and the confluence of the Musselshell River at the headwaters of Fort Peck Reservoir near Lewistown.  One hundred forty-nine miles of the study area lies within the Upper Missouri National Wild and Scenic River (UMNWSR) administered by the U.S. Bureau of Land Management.  Downstream of the UMNWSR, 64 miles of the study area is bordered by the western portion of the Charles M. Russell National Wildlife Refuge, administered by the U.S. Fish and Wildlife Service. There are three major tributaries entering the Missouri in the study area, the Marias River from the north and Judith and Musselshell rivers from the south.  The present flow regimen of the Missouri River in the study area is not entirely natural because of regulation and storage at several small to mid-size upriver dams.   For study purposes, the river was divided into six study sections with the locations and boundaries shown in Figure 1 and Appendix A.  


The MMR throughout most of the 239-mile reach is entrenched within the Missouri River Breaks topography being contained in a moderate to narrow valley depending on location.  The Morony section is contained within a steep sandstone and shale canyon with fast river currents, large cobble and boulder substrates and shallow channel depths. Downstream, the river within the Fort Benton and Coal Banks sections meanders throughout a moderately wide valley.  The river channel depth and velocity in these sections average 6.1 feet and 3.0 ft/s (Gardner 1994).  Cobble and gravel substrates are the predominant bottom types here.  The river below the Coal Banks Section, for the most part, is confined in a narrow sandstone canyon and because of this, the river channel is shallower, with a faster river current and larger substrates. The average depth and velocity measured by Gardner (1994) was 5.4 feet and 3.8 ft/sec, with the majority of substrates comprised of small to large cobble.   Robinson Bridge, the lowest section, exhibits a more meandering channel pattern within the wider valley.  Here channel depths are greater and velocities slower averaging 7.6 feet and 3.0 ft/sec. (Gardner 1994).  Channel substrate size also decreases with sand being the predominant type. 
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Figure 1.  Map of the study area.  
FINDINGS
River Conditions

Flow  conditions

The 2003 flow conditions that occurred in the MMR and lower Marias River are summarized in Table 1.   Flow conditions in the MMR during spring 2003, were below average and only a minor spring pulse occurred during the run-off period.   Mean monthly flows for May and June were less than 68% of average and the peak flow of 15,700 cfs was nearly 8,000 cfs less than the important dominant discharge flow.  Base flow during the summer were also very low, approximately 60% of average, and was lower than the recommended minimum instream flow of 5,800 cfs (Gardner and Berg 1982).  Drought conditions in the MMR have persisted for several years now, and flows in the MMR have been consistently below average since 1999. 

Water run-off conditions for the lower Marias River also were typical for drought conditions.    During 2003 the base flows in lower Marias River downstream of Tiber Dam averaged approximately 550 cfs, nearly at the recommended minimum instream base flow of 500 cfs and 560 cfs for the tailwater and lower reaches (Appendix B).   The peak flow of 649 cfs in June was considerably less than the 3,936 cfs bankfull flow.  

Temperature conditions.

Along with unnatural flow conditions, altered water temperature regimes are also a concern downstream of a large dam such as Tiber Dam and lower Marias River (Ward and Stanford 1979).  The concern about water temperatures in the study area deals with the cold hypolimnion releases from Tiber Dam recommended by FWP.  The coldwater releases could affect spawning use of resident and migratory warm water fish from the MMR such as sauger, blue sucker and shovelnose sturgeon which require spawning temperatures of 50-60 o F.  Temperature conditions recorded during the 2003 are summarized in Table 2 with mean daily values provided in Appendices C - G.    Water releases from Tiber were from the river outlet (hypolimnion) during the the period April through August 28.  Water releases were switched to the warm summer auxiliary outlet on August 29 to accommodate construction of a hydroelectric power plant in the dam.  Mean monthly temperatures at the Confluence Station were similar to the nearby MMR Loma Station during the period April-June, but somewhat cooler during the summer.  The deepwater releases from Tiber do not significantly influence the Marias River water temperatures at the lower end of the Marias River during May and June, the important spawning period. The temperatures recorded at the Marias River Confluence Station appear to meet reported spawning temperature criteria for most warm water species found in the lower Marias River except channel catfish (Brown 1971).  However, water temperatures at Circle Bridge during the spawning season averaged 3-6 o colder than the MMR at Loma.  This temperature difference here probably is enough to limit spawning of several warm water species.  Past monitoring in the lower Marias has demonstrated that water temperatures warm up considerably downstream of the Circle Bridge.  Temperatures at an intermediate station (RM 28.5) averaged only 1.6 o cooler than the Confluence downstream station during April-June, 1997-98 (Gardner 1998 and 1999), and still within the preferred spawning temperature range for most warm water fish species.  


Table 1.  Average monthly flow (cfs) summaries for the Missouri River near Landusky and Marias River near Chester, 2003 (USGS 2004).

	                                                                    Missouri  River                                 

                                                                 cfs               percent 1                                      
	          Marias  River

     cfs             percent 2                                         

	 Jan-Mar average flow                                             
	     6,247                84%
	     497               85%

	  April average flow                                      
	     6,916                73%
	     481               66%

	 May average flow                                        
	     9,555                67%
	     566                65%

	 June average flow   
	   11,030                57%
	     638                43%

	 July average flow                                        
	     5,548                52%
	     593                43%

	 Aug-Sep average flow
	     4,070                64%
	     500                 56%

	 Peak flow and date
	      15,700      June 2
	649 Jun 20

	 Estimated bankfull flow
	               23,466 3
	                3,936 4


1 Denotes percent of average compared to the record of past 69 years.

2 Denotes percent of average compared to the record of past 13 years

3 From Gardner and Berg (1982).

         4       From Rood and Mahoney (1995).

Fish Populations

Assessment and monitoring of the MMR fish communities are important to conduct each year for determining population trends and evaluating if the present environmental conditions and management of the fisheries suitable for maintaining the fish populations at desired levels.   Three sampling methods were used to evaluate the fish communities.  The first method was fall electrofish sampling in established 6-mile trend areas located at Morony (RM 2105), Fort Benton (RM 2073), Coal Banks Landing (RM 2030), Judith Landing (RM 1983) and Robinson Bridge area (RM 1930).  This method worked best for evaluating the adult fish populations in shallow water habitats.  The second method, trammel net drifting, was used to sample adult fish in deep water habitats.  Catch rates and size statistics were used to evaluate the population condition.  The third method used was seining in the shallow river habitats throughout the study area during the summer.   This method worked best for evaluating the juvenile fish and the cyprinid portion of the fish communities.  Catch rates and presence/absence were used to evaluate the population condition.  

Table 2.  Average 6-year mean monthly and corresponding maximum/minimum water temperatures and 2003 mean monthly water temperatures for stations on the lower Marias and middle Missouri rivers.

	
	    APR
	    MAY
	   JUN
	   JUL
	    AUG
	  SEP
	   OCT

	Marias River

    Below Tiber D. (RM 78) 1  

                                    Average (6 yr)

                                          Max. (6 yr)
                                          Min. (6 yr)
                                               2003
	   41.4

   42.8

   40.1

   41.2
	48.4

52.0

46.5

47.1
	54.4

60.3

49.1

49.8
	55.8

58.9

51.6

51.6
	54.7

56.6

52.9

53.7
	55.8

62.7

54.8

62.7
	54.3

55.8

53.4

---

	    Circle Bridge (RM 59)                                                                                     

                                   Average (5 yr)                   .                                        Max. (5 yr)
                                         Min. (5 yr)                   
                                               2003 
	   46.0

   48.5

   43.2

    ---
	53.0

55.7

49.1

52.4
	58.3

62.0

55.8

57.7
	62.5

66.8

60.4

61.8
	60.4

65.8

56.2

62.2
	57.5

60.4

55.3

60.4
	51.6

53.5

49.3

---

	    Confluence (RM 1)   

                                    Average (6 yr)
                                         Max. (6 yr)
                                          Min. (6 yr)
                                               2003
	   50.4

   54.2

   47.5

    ---
	57.8

62.2

53.2

58.0
	63.9

67.1

60.2

66.0
	70.1

72.9

67.3

72.9
	66.8

71.7

63.3

71.7
	59.1

62.7

57.7

58.8
	49.4

51.4

48.0

51.4

	Missouri River
    Morony Dam (RM 2105)
                                                2001
	    47.2*
	57.2
	63.1*
	
	
	
	

	    Loma Bridge  (RM 2053)   

                                    Average(4 yr)

                                          Max. (4 yr
                                          Min. (4 yr
                                               2003
	   48.6

   49.7

   47.4

    ---
	56.0

58.4

53.8

55.7
	62.1

65.4

59.9

64.0
	70.9

73.0

68.5

72.5
	69.5

71.3

66.5

---
	63.0

65.3

61.4

---
	50.6

52.2

49.9

---

	    Judith Landing (RM 1983)
                                                 2002

                                                 2003
	48.6*

56.0
	55.1

57.4
	63.3

65.8
	73.2

73.3
	67.5

72.3
	61.7

60.2
	46.2

54.8

	    Robinson Bridge (RM 1921)
                                                 2001

                                                 2002
	51.8*

46.9*
	60.9

55.7
	67.4

64.7
	74.5

74.4
	73.6

68.2
	63.5

62.4
	 55.0*

45.9



1/  Data from USBOR station below Tiber Dam

*  Represents a mean for a period less than 15 days.

Adult fish monitoring

Electrofishing.

A total of 8,326 fish were captured by electrofishing in the middle Missouri and lower Marias rivers during fall, 2003.  Average catch rates and size statistics for each section are given in Table 3 and Appendix H.  The Robinson Bridge Section is not included in the following summary because not all species were sampled while conducting a sauger population estimate this year.    Twenty-eight species were sampled in the four MMR trend areas combined, with the greatest number (24) recorded at the Fort Benton and Coal Banks trend areas.  Shorthead redhorse, goldeye, longnose sucker, emerald shiner, and sauger were the five most commonly sampled species comprising 43, 15, 10, 5, and 4 percent of the fish captured in the MMR.   A total of 1,249 were game fish representing 11 species were sampled; sauger, channel catfish, smallmouth bass, and walleye were the four most common species comprising 45, 20, 19, and 6% of the game fish total.

For the lower Marias River near the confluence, Hybognathus spp., flathead chub, goldeye, shorthead redhorse, and sauger were the 5 most commonly sampled species, comprising 25, 24, 13, 11, and 8 percent of the fish captured, respectively.  Six species of game fish were sampled and sauger comprised nearly 60% of the catch.    
Trammel net drifting.

Trammel net drift sampling provides information about the fish populations in the deeper areas of the river.  A total 1,013 fish was netted representing 18 different species was sampled by drifting trammel nets.   Average catch rates and size statistics for each section are given in Table 4 and Appendix I .  Shovelnose sturgeon, sauger, shorthead redhorse, and goldeye were the four most common species sampled.   Shovelnose sturgeon was the game fish species most abundant in the samples, and at the Coal Banks Section catch rates were highest, averaging 8.8 fish per drift.  Thirteen pallid sturgeon were captured, one each at Coal Banks and Judith Landing areas and the remaining 11 at the Robinson Bridge area.   

Resident cyprinids and age-0 fish monitoring

Seining

Seining surveys were conducted in the MMR for assessing the cyprinid populations and evaluating game fish reproduction.  A total of 4,843 fish representing 20 species was sampled (Table 5).  Sampling was directed at a variety of shallow water habitats in main channel borders, main channel pools, side channel borders, side channel pools and backwater.   Four species, Flathead chub, Hybognathus, shorthead redhorse  and emerald shiner were the most commonly sampled species with an overall average catch rate greater than 4.5 fish/haul.  Age-0 burbot, channel catfish, sauger, smallmouth bass, walleye, and yellow perch were the game fish species that were seined.
Table 3.  Average catch rates (no./hour) and number of fish sampled by electrofishing at trend areas in the middle Missouri River, MT, fall, 2003.

	
	Morony
	Fort 

Benton
	Coal

Banks
	Judith Landing
	Robinson 

Bridge *
	Marias R

Conflu.
	Total

  Number

	Bigmouth buffalo
	
	
	0.1
	
	
	
	1

	Blue sucker
	
	0.1
	1.2
	0.3
	0.1
	
	20

	Brown trout
	0.6
	0.3
	
	
	
	
	8

	Burbot
	
	0.1
	0.1
	0.2
	0.1
	0.6
	11

	Carp
	7.5
	7.4
	5.5
	3.4
	
	2.8
	252

	Channel catfish
	1.9
	5.1
	8.0
	3.2
	2.7
	2.5
	258

	Emerald shiner
	31.9
	3.8
	0.1
	0.6
	
	4.7
	406

	Flathead chub
	2.4
	1.0
	2.8
	2.4
	
	40.8
	309

	Freshwater drum
	3.6
	3.8
	8.4
	0.9
	
	4.7
	193

	Goldeye
	56.9
	17.7
	12.3
	12.8
	
	22.8
	1158

	Hybognathus spp.
	1.9
	2.7
	12.8
	0.6
	
	42.5
	411

	Longnose dace
	
	0.3
	
	
	
	
	2

	Longnose sucker
	56.5
	2.2
	3.3
	2.6
	
	
	694

	Mottled sculpin
	0.3
	0.1
	0.1
	
	
	
	5

	Mountain sucker
	
	
	
	
	
	6.6
	35

	Mountain whitefish
	0.8
	0.8
	0.5
	0.3
	
	3.4
	42

	Northern pike
	0.1
	0.4
	      0.3
	0.1
	
	
	8

	Pumpkinseed
	
	
	0.9
	
	
	
	10

	Rainbow trout
	2.5
	0.1
	
	0.2
	0.2
	
	35

	River carpsucker
	0.4
	2.1
	
	5.4
	
	
	87

	Sauger
	3.5
	4.1
	7.1
	10.4
	13.8
	13.8
	667

	Shorthead redhorse
	159.0
	65.1
	42.6
	26.9
	
	19.8
	3092

	Shovelnose sturgeon
	
	
	0.4
	0.2
	0.1
	
	9

	Smallmouth bass
	19.2
	2.2
	0.9
	0.2
	
	1.5
	243

	Smallmouth buffalo
	0.7
	0.8
	1.1
	0.6
	
	
	33

	Stonecat
	1.8
	
	0.3
	0.2
	
	
	25

	Walleye
	0.2
	0.7
	2.1
	1.5
	0.7
	1.5
	74

	White sucker
	6.4
	15.6
	1.5
	0.2
	 
	5.1
	229

	Yellow perch
	
	0.1
	0.7
	
	 
	
	9

	       Total no. fish
	3865
	999
	1213
	922
	410
	917
	8326

	Total no. hours
	10.8
	7.3
	10.7
	12.6
	23.0
	5.3
	69.7


* Only gamefish were sampled in the Robinson Section this year.

Table 4.  Average catch rates (no./drift) and number of fish sampled by drifting trammel nets in the middle Missouri River, MT, July - October, 2003.

	
	Coal

Banks
	 Judith

Landing
	Robinson

Bridge
	Total

Number

	Blue sucker
	0.2
	0.1
	T 1
	10

	Carp
	0.3
	0.3
	0.3
	45

	Channel catfish
	
	0.3
	0.3
	28

	Flathead chub
	0.2
	0.4
	T
	12

	Freshwater drum
	
	
	0.1
	7

	Goldeye
	1.4
	2.3
	0.2
	86

	Longnose sucker
	1.6
	0.4
	T
	46

	Mountain whitefish
	T
	
	
	1

	Paddlefish
	
	
	T
	2

	Pallid sturgeon
	T
	0.1
	0.1
	13

	River carpsucker
	0.2
	0.4
	1.0
	101

	Sauger
	0.5
	0.9
	1.3
	148

	Shorthead redhorse
	1.9
	1.5
	0.2
	88

	Shovelnose sturgeon
	8.8
	3.2
	0.9
	346

	Smallmouth buffalo
	0.2
	0.1
	0.6
	60

	Stonecat
	
	0.1
	T
	2

	Walleye
	0.1
	0.3
	0.1
	16

	White sucker
	0.1
	
	
	2

	Total no. fish
	383
	159
	471
	1013

	Total  drifts
	25
	15
	92
	132

	Average depth (ft) 
	4.5
	6.2
	5.8
	5.5

	Average distance (yd)
	381
	352
	279
	337

	Average drift time (min)
	7.0
	7.9
	7.7
	7.5


1  Denotes catch rates <0.1 fish/hr .
Species of special concern monitoring
There are six state species of special concern, including the the federally listed pallid sturgeon, residing in the study area.  All six species were sampled during 2003.   A total of 42 pallid sturgeon were captured this year.  A more detail account of pallid sturgeon sampling was previously reported on page 2.  The other five fish in the MMR that are listed as species of special concern are: blue sucker, paddlefish, sauger, sicklefin chub, and sturgeon chub. 
Sampling with a trawl is an effective method for capturing sicklefin and sturgeon chubs, two species of special concern.  Totals of 230 and 143 sicklefin and sturgeon chubs were sampled and these two species were the second and third most abundant species sampled with the trawl, respectively (Table 6).  In addition to the chubs, fifteen other species were sampled with the trawl.  Sturgeon chub were sampled in the Coal Banks area for the first time this year, establishing a new distribution record for this species in the area.

Table 5.  Average catch per seine haul of fish sampled in the middle Missouri River, 2003.                              

	
	Morony
	Fort

Benton 3
	Coal

Banks 3
	Robinson

Bridge
	Total  #

 Fish

	Burbot y2
	T
	
	
	T
	2

	Carp y
	0.3
	17.0
	9.0
	0.7
	74

	Channel catfish
	
	
	
	1.6
	75

	Emerald shiner
	4.5
	38.0
	17.0
	3.3
	288

	Flathead chub
	0.2
	4.0
	2.5
	35.3
	1698

	Fathead minnow
	0.2
	
	24.0
	
	51

	Goldeye y
	
	
	
	1.6
	79

	Hybognathus spp.
	0.2
	27.0
	42.5
	30.4
	1573

	Longnose dace
	1.6
	
	2.5
	 
	25

	Longnose sucker  y
	4.1
	13.0
	23.5
	0.8
	150

	River carpsucker
	
	
	 
	1.1
	54

	Sauger y
	1.4
	
	
	0.2
	30

	Sicklefin chub
	
	
	
	1.0
	48

	Shorthead rehorse  y
	11.0
	14.0
	8.5
	6.1
	460

	Smallmouth bass  y
	0.2
	7.0
	6.0
	
	21

	Smallmouth buffalo
	
	
	
	0.2
	9

	Stonecat
	
	
	
	T
	1

	Walleye y
	
	
	
	0.1
	3

	White sucker y
	5.2
	38.0
	6.5
	T
	119

	Yellow perch
	0.5
	
	
	
	7

	Unidentified
	3.4
	 
	 
	0.5
	70

	Crayfish
	*1
	 
	 
	
	

	Total  catch
	427 
	158 
	284 
	3980 
	4843 

	Total #  seine  hauls 
	13
	1
	2
	48
	64


1   Denotes presence .

2    y denotes age-0 fish.

3  < 5 seine hauls were made
All of the other three species of special concern were sampled this year.  Totals of 35 blue sucker, 49 paddlefish and 773 sauger, were recorded while conducting the electrofishing, netting and summer seining and trawling surveys in the study area. The blue sucker size data was analyzed for size structure changes compared to past years (trend line) and is presented in Figure 2.    Most of the blue suckers were large-size, mature fish and were represented by a bimodal size structure that may reflect distributions of the male and female components.  The peak size groups in the 2003 size structure were 2-3 inch groups smaller than that represented by the trend line. 

Table 6.  Average trawling catch rate (no./tow) for fish sampled in the middle Missouri River, 2003.                                    

	
	Coal

Banks
	Judith

Landing
	Robinson

Bridge
	Total  #

Fish

	Burbot y1 
	
	
	T
	2

	Carp y
	0.1
	
	
	1

	Channel catfish y
	0.2
	0.8
	4.1
	447

	Emerald shiner
	
	T
	
	1

	Fathead minnow
	
	0.1
	
	1

	Flathead chub
	0.7
	4.7
	T
	74

	Goldeye y
	
	
	T
	3

	Hybognathus spp.
	0.2
	
	T
	5

	Longnose dace
	4.3
	1.7
	
	97

	Mottled sculpin
	T
	
	
	1

	Sauger y
	
	
	T
	1

	Shorthead redhorse y
	2.0
	0.4
	T
	42

	Shovelnose sturgeon y
	
	
	T
	      2

	Sicklefin chub
	
	
	2.2
	230

	Stonecat
	0.2
	0.3
	0.2
	31

	Sturgeon chub
	0.4
	0.9
	1.2
	143

	Walleye y
	
	
	T
	5

	Total  catch
	147
	105
	834
	1086

	Total #  trawl tows 
	18
	12
	105
	135

	Avg. col. velocity (fps)
	2.1
	2.5
	2.1
	

	Avg. depth  (ft)
	4.0
	4.5
	7.6
	


                    Y denotes age-0 fish
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Figure 2.  The 2003 length frequency histogram and 1993-95 trend line for blue suckers               sampled in the middle Missouri River, MT

Sauger Ecology and Management

The sauger is a native species and popular game fish residing in the MMR.   Recent information has indicated that the sauger population in the upper portion of the reach has undergone a severe decline since 1989.   The decline in the upper river area is of concern because here is where Berg (1981) found sauger to be the most abundant during the study period, 1976-79.  McMahon and Gardner (2001) reported a detailed account of the sauger decline in the study area and elsewhere in Montana.  Because of concern for the declines in the sauger populations throughout eastern Montana, FWP approved designation of the sauger as a State Species of Special Concern on June 26, 2000.  Additionally, by 2002 the sauger angler creel limit was reduced from 5 sauger/day to one/day for the 333-mile reach of the MMR/Fort Peck Reservoir from Morony Dam to Fort Peck Dam including the Marias River.

Development of a sauger management plan for the MMR sauger populations is needed for insuring that sauger stocks will be sustained at healthy productive levels.  This plan will be part of the over-all sauger conservation agreement that is presently being developed for Montana by FWP.  Important sauger ecology information that needs to be collected include distribution and abundance, age, growth and mortality rates, and better knowledge of important habitats for all life stages.  It is the objective of this study to collect as much of the necessary information as possible for development of the plan. 

Sizes and abundance.

Sauger size and abundance statistics are given in Table 7.  Recent sampling (2003) shows that sauger average lengths ranged between 10.6 inches in the Morony trend area, to 15.9 inches in the Fort Benton trend area.  This size range appears to be fairly typical for sauger populations in other Montana Rivers (MTFWP 1997).  Present sauger size compositions at the six trend areas were variable with sauger larger than 14 inches dominating the samples at the Fort Benton, Coal Banks, Judith Landing and the Marias River areas.  Sauger abundance (CPUE) appeared to be greater in the lower trend areas, Coal Banks, Judith Landing and Robinson, and the Marias River where average CPUE values ranged 7.1 to 13.8.  Nearly all trend areas had similar or better sauger catch rates (CPUE) in 2003 compared to the recent years (1997- 2002). Catch rate values ranged 77 – 194% of average and only the Fort Benton area had a CPUE less than 96% of average (Table 7).  

Condition of the sauger population can also be evaluated with length/weight and size structure indices.   Size structure measurements can provide insight or predictive ability about population dynamics (Anderson and Neuman, 1996).  Relative weight measurements can provide an index of population condition.  Relative weights also can be a predictor of reproductive success, fecundity, growth and survival (Anderson and Neuman, 1996).  The 2003 size structure and average relative weights (Wr) were calculated for the six trend areas during 2003 (Table 8).   Morony and Robinson sections, where PSD values were < 62%, are areas that had more “balanced” size structures between large and small sauger.  This suggests these locations are areas where sauger recruitment may be occurring along with the adult residents.  The other four sections had PSD’s > 90% and were primarily comprised of adult sauger > 12 inches.  The body condition of MMR sauger was below lower than normal.   Sauger samples for all sections combined had a mean Wr of 82, which is considerably less than that reported for sauger populations across the geographic range (Guy et al. 1990).  They reported that 89% of the populations surveyed had 

mean Wr’s greater than 85.  For this study, only the Morony and Marias samples had mean Wr values greater than 85.  They suggested that a Wr range of 95-105 was a reasonable target for sauger populations.  The MMR sauger populations were considerably below this range.   Relative weights were evaluated for differences among incremental Wr values and it appeared there were only a few instances where there was a large enough point spread to warrant a more detailed examination.  The Wr-S and Wr_Q values at Morony were both four points greater than the mean Wr.  However, differences could have been related to the small sample size used here.  Quist et al. (1998) reported that mean Wr values for shovelnose sturgeon generally decreased as fish attained greater lengths.  I did not observe this trend for the 2003 MMR sauger samples.

A sauger density estimate was completed by electrofishing a 5-mile reach in the Robinson Bridge trend area during the period September 22 - October 2, 2003.  This estimate will be valuable for establishing a baseline for comparisons in the future.  The Schnabel statistics matrix for the estimate is presented in Table 9 and Appendix J.   The density of sauger at Robinson Bridge trend area was determined to be 632 (C.I.80%, 523 – 798) in the 5-mile reach or 126/mi.  There now has been three sauger density estimates completed in the MMR and these are shown in Figure 3.  The sauger density at Robinson (126/mi) was 54% greater than that measured at Coal Banks during 2000 (82/mi), but 62% less than the density found at Judith Landing during 2001 (202/mi). These differences were significant (p = 0.20 level), however, the estimates were completed during different years. Sauger appear to occur in relatively low densities in the MMR as is the case for sauger densities reported for the Yellowstone River.  Stewart (1992) has reported sauger estimates of 208 and 261 fish/mi for the Yellowstone River at Miles City during 1985 and 1990, respectively.  The MMR is a fairly productive river for some fish species and sauger may naturally occur at relatively low densities.  For example, the shovelnose sturgeon population in  the Coal Banks area was measured at a density of 1,242 fish/mi (biomass = 6,831 lb/mi) during 1995 (Gardner, 1996); 15 times greater, numerically, than what was measured for the sauger population here.  The Robinson Bridge sauger population size structure is presented in Figure 4 along with comparisons for the other two sites.  The size structure chart is based on the density estimate and determined by dividing the sample into efficiency groups and calculating population number estimates for each group.  Estimates for each size group was then determined based on percent compositions represented in each efficiency group.  The 9, 10, and 11-inch groups dominated the sauger population at Robinson Bridge, comprising 48 percent of the population.  The dominance of young sauger at Robinson contrasts that found at both Judith and Coal Banks and is probably the result of the Robinson area being more important as a sauger rearing area for young fish. 

Table 7.  Comparisons of average sizes, size composition and average catch rates (CPUE, #/h)  for sauger electrofished at trend areas in the middle Missouri and  lower Marias rivers, 1976-2003.  (Only sauger > 6 inches are included).

	                                            Avg. no.     Avg. total      Avg. wt.    Percent       Percent           Sauger        

Station              Year           sampled     length (in)        (lb)      <14 inches   14+ inches       CPUE        

	Morony
	1976-79
	256
	14.2
	0.85
	39%
	61%
	13.7

	
	2001-02
	22
	12.2
	0.72
	48%
	52%
	1.8

	
	2003
	38
	10.6
	0.44
	76%
	24%
	3.5

	Ft  Benton
	1976-79
	168
	13.3
	0.73
	54%
	46%
	6.7

	
	2001-02
	52
	15.8
	1.30
	14%
	86%
	5.3

	
	2003
	30
	15.9
	1.17
	33%
	67%
	4.1

	Coal Bnks
	1976-79
	90
	13.5
	0.77
	65%
	35%
	3.6

	
	1997-02
	72
	13.5
	0.81
	59%
	 41%
	6.0

	
	2003
	71
	15.1
	0.98
	25%
	75%
	7.1

	Judith L.
	1976-79
	47
	11.9
	0.59
	---
	---
	3.6

	
	1997-02
	100
	13.4
	0.83
	62%
	38%
	7.8

	
	2003
	132
	14.8
	1.01
	34%
	66%
	10.4

	Robinson1/
	1976-79
	22
	11.7
	0.55
	---
	---
	2.9

	
	1997-02
	88
	13.4
	0.79
	58%
	42%
	9.6

	
	2003
	318
	12.2
	0.68
	68%
	32%
	13.8

	Marias R.
	1998-02
	75
	13.5
	0.78
	59%
	41%
	14.3

	
	2003
	73
	14.7
	0.93
	18%
	82%
	13.8


Years 1976-79  from  Berg 1981.

1/  -  This section was called Robinson Section in Berg 1981.
Table 8.  Proportional stock density (PSD), relative stock density of preferred length fish      (RSD-P), relative weights (Wr) and standard deviations of Wr values (STDEV) for         sauger sampled by electrofishing in the middle Missouri River, fall, 2003. 
	
	Morony
	Fort

Benton 
	Coal

Banks 
	Judith

Landing
	Robinson

Bridge
	Marias R.

	Sample size
	24
	29
	75
	127
	263
	73

	PSD
	58
	97
	99
	91
	61
	100

	RSD-P  (> 15 in.)
	21
	59
	45
	47
	26
	40

	Mean Wr
	88
	84
	84
	82
	81
	86

	STDEV  (Wr)
	10.89
	7.88
	27.03
	19.16
	11.77
	8.52

	Wr s  (stock,  8-12 in)
	92
	--
	--
	81
	80
	--

	Wr q (quality,12-15 in)
	84
	81
	85
	82
	81
	87

	Wr p (Preferred, >15)
	87
	86
	83
	83
	81
	84


Table 9.   Population estimate statistics for sauger in the Robinson Bridge trend area, Missouri River, 2003.

	
	Schnabel population matrix
	
	

	
	
	
	
	
	

	
	R  Marked
	# unmrked
	C Total #
	M Ttl # mrk
	

	

	fish captrd
	fish captrd
	fish captrd
	fish @large
	  C x M

	22-Sept
	
	68
	68
	0
	

	24-Sept
	8
	40
	48
	68
	3264

	26-Sept
	10
	48
	58
	108
	6264

	29-Sept
	7
	30
	38
	156
	5928

	02-Oct
	13
	33
	46
	186
	8556

	
	
	
	
	
	24012

	
	
	
	
	
	

	
	
	
	
	N=
	632
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Figure 3.  Density estimates for sauger populations at three trend areas, middle Missouri River, 2000-03.
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Figure 4.  Sauger size composition at the Robinson Bridge, Coal Banks and Judith Landing sections, Middle Missouri River, 2000–03.

Sauger propagation.

A trial sauger propagation program was initiated in 1998 for the purpose of supplementing the depressed population in the upper reach.  The goal was to stock 30,000 - 50,000 sauger fingerlings in Morony (300 acre) and Cochrane (200 acre) reservoirs located on the Missouri River, 33 miles upstream of Fort Benton.  The idea is to have the fingerling sauger use the reservoirs as a grow-out area and gradually pass through the dam and into the river downstream over the course of a year or two.  A stocking rate of 60 – 100 fingerlings/acre was chosen because it is well within the range of stocking rates for walleye fingerlings reported by Laarman (1978).   An attempt was made to spawn sauger on site at the Robinson Bridge area and collect 250,000 eggs for incubation and rearing at the Miles City State Fish Hatchery.   All sauger used as brood fish were screened for genetic purity by Dr. Neil Billington, using protein electrophoresis (Billington et al. 1996).   Sexually mature sauger were captured, staged and later spawned on site near the Robinson Bridge area.   This year’s egg-take was very successful.  A total of 263 female sauger in various stages of reproductive readiness and 205 ripe males were examined for potential spawning during the period April 22 and May 12.   Average sizes and ages for a representative sample of these spawners are given in Table 10.  Eighty-one males were crossed with 50 females to produce 2,101,300 eggs separated into 23 lots.   The spawning took place on six separate days.  The average overall eye-up was 20% and ranged between 0 and 72%.  The fish spawned the latest had eggs that did not survive to the eye-up stage.  Three lots had to be discarded because of genetic contamination resulting from four hybrid spawners being typed as backcross hybrids.   The hatched fry were reared in 3 hatchery ponds during the period May 20 – June 25.   This resulted in a total production of of 83,000 early-fingerlings.  The fingerlings were transported the 330 miles to the Great Falls area in two trips.  The first delivery was 70,000 averaging 1.5 inches total length (952 fingerlings/lb) and were stocked out in Morony Reservoir on June 19. The sauger fingerlings from this first release arrived in poor condition and consequently only about 57,000 were released alive. The 12,957 sauger that were released one week later (June 26) arrived in much better condition and all appeared to be in excellent condition when released. These fingerlings averaged 1.2 inches total length (1234/lb) and were also stocked in Morony Reservoir. A summary of the stocking history for the area is presented in Table 11. 

Survival and growth evaluations of the stocked sauger have been limited to sampling the young sauger within a few months after stocking.  All sauger that were to be stocked were first marked in the hatchery in a water bath of Oxytetracycline (OTC).  Subsequent sampling in the MMR below Morony Dam confirmed that several of the marked fingerling sauger had passed through the dam and into the river downstream as anticipated.  On July 22 while carrying out the seining surveys in the Morony trend area a total of 18, age-0 sauger (TL 3.1-4.1 in.) were captured in 13 hauls indicating that a relatively moderate number of sauger were present in this area.  The otoliths of these fish were later checked for an OTC mark by Jeff Remus, FWP technician, and only two of the 18 sauger had an OTC mark. This was surprising since age-0 sauger have never been sampled in the Morony area before stocking, consequently, it is believed that all of the age-0 sauger sampled in the Morony area were from hatchery origin. Additionally, Remus reported that the two marked sauger otoliths had very faint marks compared walleye samples he was familiar with.   It is suspected that all the sauger probably did not take a good enough mark for identification by the OTC marking technique.  It is evident that the OTC marking system used here, thus far, is not dependable for identifying hatchery sauger in the MMR.  During the fall electrofishing surveys a total of eight, age-0 sauger were sampled in the MMR at Morony and but none farther downstream at Fort Benton.  One of the five age-0 sauger checked for an OTC mark at Robinson, had a mark, indicating that some of the Morony Reservoir fish were drifting downstream nearly 200 miles.  Previous sampling has noted the presence of age-0 sauger in the Morony area and to a lesser extent, Fort Benton area (Gardner 2004) and these fish have been attributed to hatchery stocking, since no age-0 sauger have ever been reported in these areas prior to stocking.  Additionally, all age-0 sauger captured and scanned from Morony during fall, 2002 had an OTC mark.  It was assumed that all age-0 sauger sampled at Morony and Fort Benton sections, originated from the hatchery releases in Morony and Cochrane reservoirs. 
Table 10.  Total lengths and ages of sauger spawners sampled near the Robinson Bridge, Missouri River during the spring spawning season, 1999 – 2003.

	
	
	  N
	Avg TL
	    Range
	Avg Age
	Range

	19991  1999
	
	
	
	
	
	

	
	Females
	39
	20.3
	14.5 – 24.5
	6.1
	4 – 9

	
	Males
	47
	13.4
	10.3 – 17.6
	3.8
	3 – 5

	2000
	
	
	
	
	
	

	
	Females
	56
	17.4
	14.3 – 23.8
	6.2
	4 – 9

	
	Males
	42
	13.4
	9.9 – 17.5
	4.8
	3 – 7

	           2001
	
	
	
	
	
	

	
	Females
	54
	18.4
	14.0 – 24.0
	7.1
	5 – 11

	
	Males
	36
	13.6
	10.7 – 16.0
	5.2
	3 – 9

	           2002
	
	
	
	
	
	

	
	Females
	50
	18.5
	15.2 – 24.5
	7.1
	5 – 11

	
	Males
	58
	14.0
	10.7 – 16.6
	5.0
	3 – 8

	           2003
	
	
	
	
	
	

	
	Females
	47
	19.7
	15.0 – 26.1
	7.6
	6 – 11

	
	Males
	32
	13.9
	11.4 – 16.7
	4.9
	3 – 7


Table 11.   A summary of the sauger propagation effort in the Middle Missouri River, 1998 – 2003.

	Year
	Number

Eggs collected
	Number

Fry stocked
	             Number

 Fingerlings   stocked

	
	
	
	Morony R.       Cochrane R.

	1998
	100,000
	0
	0
	0

	1999
	971,762
	100,000
	  5,000*
	0

	2000
	240,000
	0
	0
	0

	2001
	369,850
	0
	9,550
	8,000

	2002
	911,235
	0
	13,823
	10,000

	2003
	2,101,300
	0
	69,957
	0




* stocked out at 3.1 inches

Creel Survey 

Introduction

Surveying the recreational fishing use is important for determining present use levels and for evaluating management changes that have been implemented for improving the fishery.   Very few surveys have been conducted in this area during the past.   Berg (1981) conducted the only and most recent survey during 1977-78, 25 years ago.   This information is outdated and not pertinent for today’s use, however, it is an important reference for future comparisons.  New survey information is needed to gauge public fishing use of this important native fishery.  

The middle Missouri River supports a diverse warmwater fishery.   All of the native fish species that historically occurred here are still found in this reach because of the relatively unaltered state of the river. There are excellent angling opportunities for sauger, walleye, channel catfish, shovelnose sturgeon, smallmouth bass, freshwater drum, burbot and a wide variety of nongame species.  A major paddlefish snagging fishery exists in the lower 40-mile reach of the middle Missouri River.  This fishery averages about 2,500 angler days, with an annual harvest of about 500 paddlefish (Gilge and Perszyk  2002).  Rainbow trout, brown trout and mountain whitefish are coldwater game fish that are mostly common in the upper 16-mile reach between Morony Dam and Carter Ferry.  The Montana Fish Wildlife and Parks fisheries objective for the middle Missouri River is to emphasize native species management (MFWP 1997).  Access is limited in the area with only eight boat ramps throughout the reach located at Widow Coulee (RM-2102), Carter Ferry (RM-2089), Fort Benton (RM-2073), Loma (RM-2053), Coal Banks (RM-2032), Judith Landing (RM-1982), Robinson Bridge (RM-1921) and Rock Creek (RM-1907).   A 150-mile reach is classified as Wild and Scenic and motorboat use restrictions occur during the summer period between Memorial Day and Labor Day.  

Anglers were routinely surveyed in about 200 miles of this reach.  The survey ran from May 2 through October 26, 2003.  One person boated the river from Portage Coulee (RM-2102) down river to near Wilder Coulee (RM-1901) and contacted anglers for information on their present days fishing experience.  One complete survey of the river took four days to do the first half (Morony to Judith Landing) and 3-4 days to do the second half (Judith Landing to Wilder Coulee).  Study section locations (Table 12) were arranged so that comparisons could be made with the previous creel survey and the Montana Statewide Annual Angling Pressure Survey.  A copy of the creel survey form used is given in Appendix K.  Creel dates and number of anglers sampled are given in Appendices L-Q.

River conditions in the study area were abnormally low during 2003 because of a severe drought, and this probably reduced angling use and success.   The lower flows made it difficult to launch boats and navigate the river, which probably discouraged angling.  Low flows probably also reduced upstream movements of migratory fish species due to lack of important trigger flows, which in turn makes angling less productive due to the lack of fish these seasonal concentrations.

Table 12.  Locations, river mile boundaries and number of access points for the creel survey study sections in the middle Missouri River study area 

	Section
	Location
	    Length (mi)
	Number of public 

   access points

	
	
	
	

	Upper
	RM 2051- 2106
	55
	9

	Middle
	RM 1984-2051
	67
	4

	Lower
	RM 1921-1984
	63
	7

	Robinson
	RM 1901-1921
	20
	11

	Marias Confl.
	RM 0-1
	1 
	4


General creel results

A total of 361 anglers were contacted during the 6-month survey period.  Most anglers interviewed (96 %) were residents, with Great Falls area residents comprising the greatest portion (25%) of the total anglers.   Anglers came from a wide array of outside areas representing 23 Montana counties and 10 other states and provinces.  

Rod fishing, snagging, and set lining were the three common methods (Table 13).  When a combination of methods were used, (e.g. rod fishing and snagging by the same angler during the day) each category was awarded 0.5 number of contacts and the hours for each category was divided as reported by the angler.  

Fishing with a rod was by far the most common fishing method and was used by 73 % of the anglers interviewed (Table 13).  Snagging was a fairly popular method for fishing during the short period that paddlefish are concentrated in the river during May and June.   Set line fishing was the least popular fishing method and was used by only 4% of the anglers. 

Most (84%) of the anglers contacted were fishing from the bank.  The distribution of angler interviews was not even and probably was indicative of the angling use that was occurring on the river.  Most of the interviews (44%) occurred in May and the Robinson Bridge section was the area where the greatest proportion of interviews were collected (37%) (Figure 5).  This specific heavy use was probably related to the great turnout that was observed during the Memorial Day weekend which is normally the peak of the paddlefish snagging season.   During this period (May 23-26) 30% of the anglers for the entire survey were interviewed.  

A little over half (62%) of the anglers interviewed indicated a target species they were fishing for (Table 14).  Paddlefish were indicated as a preference by 23% (82/361) of the anglers, although all anglers were confined to the Robinson Section.  Sauger/walleye (19%) and channel catfish (12%) were the next most popular species targeted by anglers and both these groups were targeted throughout the MMR.

Table 13.  Creel survey statistics for the three types of recreational anglers sampled in the middle Missouri River, 2003.
	
	Rod
	Snagging
	Set Line

	
Total number of interviews
	263
	82
	16

	Months when present
	All
	May, June
	May, Aug-Oct

	Location (use)*
	All
	    LOW

    ROB
	     MAR-C, 

     LOW 

     ROB     

	Fishing effort (hr) 1/
	824
	276
	177

	Number fish caught
	493
	25
	56

	Most common game fish species caught
	Channel catfish
	Paddlefish
	Channl.catfsh


* UP = Missouri River reach upstream of Marias River Confluence;  MAR-C = Lower mile of Marias river;  MID = Missouri River reach below Marias River to Judith Landing;  LOW = Missouri River reach downstream of Judith Landing to Robinson Brg.;  ROB =  Missouri River reach downstream of  Robinson Brg. to Wilder Coulee.   

1/  Mostly represented by incomplete trips 

Specific catch results

A total of 1,278 hours of angling were recorded while conducting the survey.  Because the hours spent snagging for paddlefish were limited to only that species, these hours (276 hrs) were subtracted from the total hours (1,278- 276 = 1,002) to get a total number of hours for general species fishing for purposes of calculating general catch rates.   Most anglers interviewed were still in the process of fishing and only 15.5% reported completed trips.  The average number of hours spent fishing for the completed trip anglers was 3.4 hours.  Table 15 is a list of all the fish species caught and  catch rates.  A total of 574 fish represented by 14 species were reported to the creel clerk.  Goldeye was the most common species caught by anglers during the survey averaging 0.25 fish/hr.  Generally, catch rates for game fish were found to be low in the 2003 creel survey.  Channel catfish was the most common game fish caught throughout the study area, averaging 0.08 fish/hr.  Average sizes of fish measured in the creel are presented in Table 16.  For the most part, the sizes recorded here are fairly typical compared to the sizes recorded for species measured in the annual electro fishing surveys (Gardner 2004).  Age analysis was completed only for the channel catfish because fewer other game fish species were measured (Table 17).  A total of 83% of the channel catfish creeled were seven years or older.
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  (* UP = Missouri River reach upstream of Marias River Confluence;  MAR-C = Lower mile of Marias river;  MID = Missouri River reach below Marias River to Judith Landing;  LOW = Missouri River reach downstream of Judith Landing to Robinson Brg.;  ROB =  Missouri River reach downstream of  Robinson Brg. to Wilder Coulee.)  

Figure 5.  Spatial and temporal distribution of the number of anglers interviewed while conducting angler surveys in the middle Missouri River, 2003.

Table 14.  Species of fish targeted by anglers fishing in the middle Missouri River as indicated from the creel survey interviews, 2003.  

	
	 ---Number of anglers indicating preference at each section ---
Overall        UP         MID        LOW         ROB         MAR-C

	Channel catfish
	44
	9
	3
	12
	18
	2

	Freshwater drum
	3
	0
	0
	0
	0
	3

	Goldeye
	1
	0
	0
	1
	0
	0

	Northern pike
	3
	2
	0
	0
	0
	1

	Paddlefish
	82
	0
	0
	0
	82
	0

	Rainbow trout
	1
	1
	0
	0
	0
	0

	Sauger/walleye
	67
	16
	13
	7
	24
	7

	Shovelnosesturgeon
	15
	0
	2
	1
	6
	6

	Smallmouth bass
	8
	7
	0
	0
	0
	1

	
Total # anglers
	224
	35
	18
	20
	130
	20


In general, angler catch rates appear to have declined significantly since 1977-78.  The overall catch rate for sauger has declined 75% since 1977-78, with smaller declines for shovelnose and channel catfish (38 and 11% declines, respectively; Table 18).  Fisheries field surveys have also shown a steep decline in sauger numbers over this long period but numbers have rebounded somewhat in the Lower and Robinson sections recently (Gardner 2004).  Walleye were rarely encountered in the 1977-78 angler creel, but walleye was the fourth most common game fish caught in the 2003 creel.  Walleye catch rates, although low, were highest in the Upper and Middle sections (Table 17).  Walleye catch rate was highest (0.11/hr) in the Middle Section.  Smallmouth bass were never recorded in the 1977-78 creel but were relatively common 2003 in  the Upper and Marias Confluence sections, averaging 0.08 and 0.06 fish/hr, respectively.    

Sauger are of special interest because of the recent change in angler creel limit.  In 2000 the combined sauger/walleye daily limit of 5 daily was changed to allow only one sauger in the Upper, Middle and Marias sections.  By 2002 the reduced sauger limit was extended to include the entire study area.  It is important to evaluate what effect, if any, this change has had on the sauger population.  A total of 47 sauger were reported caught by anglers in this study and 32 of these were released giving a release rate of 68%.  Anglers released sauger due to the regulation, but, several anglers also didn’t keep any because they wanted to help conserve sauger numbers.  Gilge and Perszyk (2002) reported a sauger release rate of 74% for the Robinson Section during the spring, 2002.  

Shovelnose sturgeon are another special interest species because they are vulnerable to over exploitation as a result of their low recruitment.  Quist et al. (2002) believed there is potential for over fishing this population even with low exploitation rates.  However, this study found that very few anglers harvest shovelnose.  Only 9% of the 2003 interviewed anglers who caught at least one fish, caught shovelnose sturgeon and only 30% of the 48 shovelnose that were reported caught were harvested.  It appears the angling pressure on shovelnose in the middle Missouri River remains extremely low.     

Interest in fishing the middle Missouri River has increased substantially over the past decade.  Table 19 shows an 80 – 210% increase in fishing pressure for the three sections in the middle Missouri River comparing the beginning of the decade (1989, 1990 and 1991) to the end of the decade (1999, 2001 and 2003).   Part of the increase can be related to the general trend of increased recreation interest throughout the state, however, the increased fishing pressure, especially in the Upper Section (210% increase), might also be related to the recently new and/or improved fishing and boat access sites (Widow Coulee and Fort Benton).

Table 15.  Angler catch rates (number/hr.) at section locations for 15 species reported from survey interviews, middle Missouri River, 2003.

	
	Number

Caught
	------------------------------ CPUE----------------------------------

Overall        UP         MID        LOW         ROB         MAR-C

	
Burbot
	1
	Tr.
	0
	0
	0
	Tr
	0

	Carp
	29
	0.03
	0.02
	0.06
	0
	0.02
	0.05

	Channel catfish
	82
	0.08
	0.04
	0.13
	0.16
	0.03
	0

	Freshwater drum
	77
	0.08
	0.06
	0.18
	0.11
	0.02
	0.04

	Goldeye
	217
	0.22
	0.48
	0.55
	0.05
	0.05
	0.45

	Paddlefish
	5
	NA
	NA
	NA
	0
	0.03**
	NA

	Rainbow trout
	1
	Tr.
	0.01
	0
	0
	0
	0

	Sauger
	47
	0.05
	0.02
	0.01
	0.10
	0.04
	0

	Shorthead redhorse
	12
	0.02
	0.02
	0.01
	0
	Tr.
	0.04

	Shovelnose sturgeon
	48
	0.05
	0.01
	0.03
	0.01
	0.12
	0.03

	Smallmouth bass
	18
	0.02
	0.08
	0
	0
	0
	0.06

	Smallmouth buffalo
	1
	Tr.
	0
	0
	0
	Tr.
	0

	Walleye
	30
	0.03
	0.04
	0.11
	0.01
	0.02
	0

	Yellow perch
	3
	Tr.
	0.02
	0
	0
	0
	0

	
Total # hours
	
	1,002*
	170
	119
	315
	318*
	80


*  Catch rates not including the 276 paddlefish snagging hours. 

** Catch rate calculated using a total of 276 paddlefish snagging hours.
Table 16.  Lengths of harvested fish from anglers creeled in the middle Missouri River, 2003. 
	 
	Number
	      Average

Total Length (in.)
	         Length Range

	Channel catfish
	37
	21.6
	11.3 – 30.2

	Freshwater drum
	10
	12.0
	9.4 – 14.0

	Paddlefish
	5
	54.5
	36.9 – 65.0

	Rainbow trout
	1
	11.0*
	

	Sauger
	10
	15.0
	11.3 – 16.7

	Shovelnose sturgeon
	11
	32.9**
	29.8 – 36.7

	Smallmouth bass
	12
	11.8
	10.2 – 13.2

	Walleye
	14
	16.3
	12.0 – 21.1


**  Indicates a fork length measurement

Table 17.  Average ages for harvested channel catfish measured during the middle Missouri River creel survey, 2003.

	Size Group 

(TL inches)
	Number smpl.
	    Average Age

	
	
	

	12.0 - 12.9
	1
	4

	13.0 - 13.9
	2
	5

	14.0 - 14.9
	1
	5

	15.0 - 15.9
	0
	

	16.0 – 16.9
	2
	6

	17.0 – 17.9
	0
	

	18.0 – 18.9
	3
	7.3

	19.0 - 19.9
	2
	8.5

	20.0 – 20.9
	1
	8

	21.0 – 21.9
	7
	10.1

	22.0 – 22.9
	3
	9.7

	23.0 – 23.9
	5
	10.4

	24.0 – 24.9
	0
	

	25.0 +
	9
	11.2


Table 18.  Comparisons of sauger, shovelnose and channel catfish catch rates (number/hr) between the 1977-78 creel survey (Berg 1981) and the 2003 creel survey, middle Missouri River. 

	
	    Upper 

    Section
	 Marias, Middle 

   & Lower Sec.
	  Robinson

   Section

	
Sauger
	
	
	

	                  1977-78
	0.40
	0.14
	0.07

	                   2003
	0.02
	0.04
	0.04

	
	
	
	

	Shovelnose
	
	
	

	                  1977-78
	0.02
	0.19
	0.02

	                   2003
	0.01
	0.02
	0.12

	
	
	
	

	Channel catfish
	
	
	

	                  1977-78
	0.02
	0.16
	0.09

	                   2003
	0.04
	0.10
	0.03


Table 19.  Fishing pressure (angler-days) for the middle Missouri River from Morony Dam to the headwaters of Fort Peck Reservoir for 1989 through 2003.  Data from MFWP statewide fishing pressure mail survey (1990-2004).

	Year
	Upper Section 

    (Sec 7)
	      Middle  Section

          (Sec 6B)
	Lower & Robinson

      Sections

     (Sec 6A )

	1989
	2,056
	1,660
	8,312

	1991
	5,215
	4,513
	9,726

	1993
	5,557
	2,859
	10,767

	1995
	6,606
	6,693
	15,131

	1997
	11,568
	7,818
	16,857

	1999
	16,861
	11,491
	19,527

	2001
	16,686
	6,896
	11,740

	2003
	6,094
	7,499
	19,657


RECOMMENDATIONS

The middle Missouri River, a free-flowing river, provides for a diverse fish community including six state species of special concern.  The river offers a unique recreational opportunity for anglers to catch a variety of species, most of which are native.  Fisheries management for the MMR emphasizes the maintenance and enhancement of the existing native fish communities.  This can be best accomplished by acquiring better life history knowledge of some of the more sensitive (indicator) species in the MMR.  Developing a fisheries monitoring program is also important for evaluating the trend of the overall aquatic community health.  The following is a list of specific recommendations that are directed at addressing, in part, some of these management concerns: 

1. Continue the study emphasis of evaluating the status of sauger populations because sauger are sensitive to unnatural river habitat changes.  Sauger appear to be rebounding from their 10-year decline, however, population levels remain far below late-1970's levels in the upper reach of the MMR.   Continue with the fall baseline sampling in the sixtrend areas.  Continue with the development of a standardized sampling protocol for monitoring the abundance and population structure of sauger.  More effort should be directed at delineating locations and habitat parameters of sauger rearing areas.  Sauger spawning areas should be sampled for evaluating habitat characteristics and usage and new areas should be surveyed to delineate the locations of additional sites.

2. Continue with the trial sauger supplementation program.  Spawning sauger in the wild should be attempted again using eggs and sperm from genetically screened sauger.  This effort has been fairly successful during most of the six years propagation has been attempted.   Initial evaluation the the results of the stocking program are favorable and a fair number of age-0 sauger are being sampled in the MMR in the Morony trend area.  The next measure of success will be when the 2001-03 age classes are successfully recruited in to the population in 2004-06.  

3. There are six State Species of Special Concern (SSC) found in the MMR.  Once an effective sampling protocol is developed, a SSC monitoring program should be established for tracking the population status of these sensitive species.

4. The MMR creel survey provided much needed angler use information for re-establishing a baseline for future comparisons.  The survey should be conducted again at an interval of every 4 years because the relatively lower use doesn’t require a more thorough monitoring, however, this interval would allow for building a better baseline.  Also, this interval would match years when the state-wide angler surveys are conducted.
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Appendix A.  Locations and rivermile boundaries of trend areas in the middle Missouri River study area.

	Section                              Rivermile                                              Location

	Trend area
	
	

	Morony
	2097.8 to 2102
	N47.688o  /  W110.985o  to   N47.632o / W111.032 o    

	Fort Benton
	2073.5 to 2079.2
	N47.816o  /  W110.668o  to   N47.787o / W110.724 o    

	Coal Banks
	2029.5 to 2035.5
	N48.032o /  W110.207o  to   N48.018o / W110.281o   

	Judith Landing
	1980.5 to  1986.5
	 N47.747o /  W109.575o  to  N47.731o / W109.687 o      

	Robinson Brg. area
	1925.5 to 1931.5
	 N47.646o /  W108.752o  to  N47.705o / W108.816 o       

	Confluence/

Marias River
	     0  to  5.0
	 N47.929o /  W110.443o  to  N47.946o / W110.584 o         


Appendix  B.  Montana Fish Wildlife and Parks instream flow requests and granted flows for the Middle Missouri and Marias rivers, 1992.  (MBNRC 1992)

	                                             Granted     Requested

River  Reach                        Flow (cfs)   Flow (cfs)         Purpose              Period

	Missouri River
	
	
	
	

	 # 4 Great Falls – Marias R
	  3,876
	  4,887
	Goose nesting
	Mar 15 – May 18

	
	  3,876
	 11,284
	Paddlefish
	May 19 – July 5

	
	  3,876
	  4,500
	Side channels
	July 6 – Aug 31

	
	  3,876
	  3,700
	Base flow
	Sep 1 – Mar 14

	# 5 Marias R – Judith R
	  4,280
	  5,571
	Goose nesting
	Mar 15 – May 18

	
	  4,280
	 14,000
	Paddlefish
	May 19 – July 5

	
	  4,280
	  5,400
	Side channels
	July 6 – Aug 31

	
	  4,280
	  4,300
	Base flow
	Sep 1 – Mar 14

	# 6 Judith R – Upper Ft. Peck
	  4,652
	  7,100
	Goose nesting
	Mar 15 – May 18

	
	  4,652
	 15,302
	Paddlefish
	May 19 – July 5

	
	  4,652
	  5,800
	Side channels
	July 6 – Aug 31

	
	  4,652
	  4,700
	Base flow
	Sep 1 – Mar 14

	Marias River
	
	
	
	

	 # 2 Tiber D. – Circle Bridge
	  419
	   500
	Base flow
	Jan 1 – Dec 31

	 # 3 Circle Bridge – Conflu.
	  488
	   560
	Base flow
	Jan 1 – Dec 31


	Appendix C.   Marias River, Tiber Dam Station (RM-78.3) mean daily 
	

	                         temperatures, 2003  (USBR).
	
	
	
	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
         Day

	        MAR
	        APR
	        MAY
	         JUN
	          JUL
	        AUG
	        SEP
	OCT

	1
	36.3
	38.3
	43.6
	49.2
	51.0
	52.5
	60.7
	57.7

	2
	36.5
	37.1
	43.6
	48.9
	50.8
	52.8
	64.2
	57.9

	3
	36.1
	38.5
	43.8
	49.1
	50.5
	51.9
	67.1
	58.0

	4
	36.2
	38.7
	43.1
	47.9
	50.8
	52.8
	67.6
	58.0

	5
	36.0
	38.6
	45.2
	48.9
	50.6
	52.5
	68.2
	58.3

	6
	35.7
	39.0
	46.5
	48.3
	50.7
	52.6
	68.5
	58.6

	7
	34.7
	39.1
	45.8
	49.3
	51.0
	52.8
	68.5
	58.3

	8
	35.4
	40.4
	45.3
	49.3
	50.1
	53.2
	68.0
	58.4

	9
	35.5
	41.0
	45.9
	49.0
	51.3
	53.4
	66.7
	57.1

	10
	36.8
	41.3
	46.3
	49.2
	51.0
	53.1
	66.5
	56.4

	11
	36.3
	41.3
	47.3
	49.4
	51.4
	52.4
	65.6
	55.8

	12
	36.8
	41.3
	46.6
	49.9
	51.6
	52.0
	64.4
	55.8

	13
	38.3
	41.4
	47.1
	49.7
	51.3
	53.1
	63.8
	55.1

	14
	38.0
	41.2
	47.6
	49.7
	51.4
	52.8
	64.0
	54.7

	15
	37.9
	40.3
	46.7
	50.2
	51.3
	52.5
	63.3
	54.6

	16
	37.6
	42.2
	47.1
	50.3
	52.0
	52.6
	61.0
	54.2

	17
	37.8
	42.4
	48.5
	50.8
	52.0
	52.4
	60.2
	55.1

	18
	37.5
	40.7
	46.2
	51.0
	51.9
	53.0
	60.8
	55.1

	19
	38.1
	42.4
	48.6
	51.1
	51.8
	53.2
	60.6
	55.0

	20
	38.2
	42.7
	48.3
	50.2
	52.0
	53.3
	60.7
	54.9

	21
	38.2
	42.2
	48.4
	49.7
	52.4
	52.8
	59.9
	55.7

	22
	38.4
	42.1
	48.7
	49.6
	52.2
	52.6
	59.9
	55.1

	23
	38.1
	42.7
	48.5
	49.8
	52.4
	53.2
	58.8
	54.1

	24
	37.6
	43.1
	49.2
	49.9
	51.6
	52.5
	59.1
	52.8

	25
	38.1
	42.4
	49.0
	50.5
	51.9
	53.2
	59.6
	53.1

	26
	38.1
	43.4
	48.9
	50.7
	52.0
	52.8
	59.6
	54.0

	27
	38.0
	43.5
	49.4
	50.5
	52.5
	52.9
	59.2
	53.4

	28
	38.2
	43.1
	49.0
	50.7
	52.3
	56.9
	59.3
	52.7

	29
	38.6
	42.7
	49.8
	50.9
	52.3
	60.5
	58.3
	50.2

	30
	39.4
	42.7
	48.5
	51.2
	52.5
	60.9
	57.9
	48.9

	31
	39.6
	
	48.8
	
	52.8
	60.6
	
	49.2

	

	
	
	
	
	
	
	
	

	Mnthly avg
	37.4
	41.2
	47.1
	49.8
	51.6
	53.7
	62.7
	55.1


	Appendix D.   Marias River, Circle Bridge Station (RM-57.9) mean daily 
	

	                         temperatures, 2003  (FWP Optic logger).
	
	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
         Day

	        MAR
	        APR
	        MAY
	         JUN
	          JUL
	        AUG
	        SEP
	OCT

	1
	
	
	
	56.0
	62.3
	64.5
	62.6
	55.5

	2
	
	
	
	55.7
	61.3
	64.6
	62.3
	55.9

	3
	
	
	48.7
	55.6
	58.4
	62.4
	64.1
	56.2

	4
	
	
	46.5
	52.5
	59.0
	61.2
	66.3
	56.6

	5
	
	
	41.7
	52.5
	59.5
	63.0
	66.8
	57.4

	6
	
	
	46.1
	52.8
	58.6
	62.6
	67.6
	57.6

	7
	
	
	48.7
	54.2
	59.8
	62.8
	69.0
	57.4

	8
	
	
	47.4
	57.2
	57.6
	64.1
	67.1
	57.2

	9
	
	
	47.5
	55.7
	57.9
	65.0
	63.5
	56.0

	10
	
	
	48.4
	55.1
	61.0
	66.1
	62.5
	52.3

	11
	
	
	51.0
	55.8
	61.6
	63.8
	61.9
	51.1

	12
	
	
	53.4
	57.2
	62.6
	59.8
	60.5
	52.1

	13
	
	
	53.5
	59.3
	62.0
	61.6
	58.8
	

	14
	
	
	53.9
	58.3
	59.6
	63.7
	60.2
	

	15
	
	
	54.2
	59.3
	61.0
	62.1
	60.5
	

	16
	
	
	50.9
	61.2
	62.6
	62.2
	55.9
	

	17
	
	
	49.7
	61.8
	63.4
	61.2
	53.1
	

	18
	
	
	47.7
	63.1
	63.7
	61.5
	54.8
	

	19
	
	
	48.5
	62.7
	63.6
	63.0
	57.5
	

	20
	
	
	53.5
	59.4
	63.3
	63.6
	58.8
	

	21
	
	
	55.0
	55.2
	64.4
	62.0
	58.5
	

	22
	
	
	54.1
	54.6
	64.6
	60.6
	57.4
	

	23
	
	
	56.0
	55.9
	64.5
	61.5
	56.5
	

	24
	
	
	57.4
	56.3
	63.2
	61.0
	56.3
	

	25
	
	
	59.9
	58.1
	60.7
	60.5
	58.6
	

	26
	
	
	57.8
	59.6
	61.5
	62.0
	59.3
	

	27
	
	
	57.4
	60.3
	63.5
	60.0
	58.5
	

	28
	
	
	58.4
	60.5
	63.4
	57.7
	58.8
	

	29
	
	
	60.1
	61.1
	63.6
	59.4
	58.1
	

	30
	
	
	57.4
	62.7
	63.7
	61.7
	55.4
	

	31
	
	
	55.9
	
	64.2
	62.5
	
	

	

	
	
	
	
	
	
	
	

	Mnthly avg
	
	52.4
	57.7
	61.8
	62.2
	60.4
	55.4


	Appendix E.   Marias River, Confluence Station (RM-1.0) mean daily 
	

	                         temperatures, 2003  (FWP Hobo logger).
	
	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
Day

	        MAR
	        APR
	        MAY
	         JUN
	          JUL
	        AUG
	        SEP
	OCT

	1
	
	
	
	65.3
	73.7
	74.6
	66.0
	53.4

	2
	
	
	
	62.7
	73.0
	75.0
	66.1
	53.1

	3
	
	
	56.1
	63.1
	69.1
	73.9
	66.2
	55.3

	4
	
	
	52.8
	58.6
	68.0
	72.3
	66.7
	54.0

	5
	
	
	45.8
	59.0
	68.7
	72.5
	66.4
	54.9

	6
	
	
	45.8
	59.0
	68.2
	73.1
	67.4
	55.6

	7
	
	
	48.6
	61.2
	69.2
	73.7
	69.2
	55.7

	8
	
	
	48.1
	63.6
	66.2
	74.7
	66.5
	55.6

	9
	
	
	48.2
	63.0
	66.3
	74.5
	62.2
	55.3

	10
	
	
	49.3
	63.7
	70.2
	75.7
	60.6
	51.5

	11
	
	
	53.5
	62.4
	72.3
	75.4
	59.8
	47.9

	12
	
	
	57.1
	64.1
	74.6
	72.6
	58.3
	48.4

	13
	
	
	58.1
	67.9
	75.1
	73.6
	56.1
	47.8

	14
	
	
	60.5
	69.4
	71.4
	74.4
	56.9
	46.5

	15
	
	
	62.1
	71.3
	72.3
	74.3
	57.6
	46.6

	16
	
	
	58.0
	72.4
	74.3
	74.1
	54.3
	46.8

	17
	
	
	55.1
	73.6
	76.7
	71.3
	49.6
	51.3

	18
	
	
	50.4
	72.0
	76.8
	71.8
	48.9
	52.2

	19
	
	
	50.1
	71.8
	76.3
	72.8
	51.7
	52.2

	20
	
	
	54.4
	69.0
	76.0
	73.3
	55.0
	52.9

	21
	
	
	59.0
	65.2
	76.8
	72.1
	55.3
	55.7

	22
	
	
	62.4
	61.4
	76.9
	72.0
	55.0
	55.8

	23
	
	
	63.2
	61.2
	77.6
	70.6
	54.1
	52.5

	24
	
	
	65.9
	63.0
	75.4
	69.4
	54.3
	47.4

	25
	
	
	69.1
	65.6
	70.8
	69.6
	56.2
	44.1

	26
	
	
	68.6
	67.2
	70.8
	69.4
	57.7
	47.5

	27
	
	
	67.9
	68.7
	74.2
	67.7
	56.9
	48.1

	28
	
	
	68.2
	70.0
	74.8
	64.2
	57.7
	

	29
	
	
	70.4
	71.3
	74.9
	63.3
	57.5
	

	30
	
	
	67.6
	72.5
	75.2
	64.2
	54.6
	

	
31

	
	
	65.4
	
	74.6
	65.3
	
	

	
	
	
	
	
	
	
	
	

	Mnthly avg
	
	58.0
	66.0
	72.9
	71.7
	58.8
	51.4


	Appendix F.   Missouri River, Loma Bridge Station (RM-2052.8) mean daily 

	                         temperatures, 2003  (FWP - Tidbit logger).
	
	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
Day

	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	 SEP
	OCT

	1
	
	
	
	61.9
	71.6
	73.7
	
	

	2
	
	
	
	59.5
	71.0
	74.6
	
	

	3
	
	
	52.1
	59.5
	69.0
	74.1
	
	

	4
	
	
	50.8
	58.0
	68.9
	72.5
	
	

	5
	
	
	47.9
	57.6
	68.9
	72.5
	
	

	6
	
	
	50.0
	56.9
	68.0
	72.9
	
	

	7
	
	
	50.7
	58.2
	68.6
	72.6
	
	

	8
	
	
	49.6
	59.5
	66.3
	72.7
	
	

	9
	
	
	48.8
	59.9
	67.9
	73.2
	
	

	10
	
	
	48.5
	61.1
	70.8
	73.9
	
	

	11
	
	
	50.7
	61.6
	70.8
	74.2
	
	

	12
	
	
	52.8
	63.9
	72.4
	71.8
	
	

	13
	
	
	53.8
	65.1
	73.5
	
	
	

	14
	
	
	56.1
	66.3
	71.4
	
	
	

	15
	
	
	58.5
	67.4
	73.1
	
	
	

	16
	
	
	56.8
	68.6
	73.5
	
	
	

	17
	
	
	56.1
	70.2
	75.2
	
	
	

	18
	
	
	52.9
	70.6
	75.3
	
	
	

	19
	
	
	52.4
	71.8
	75.2
	
	
	

	20
	
	
	52.7
	69.3
	75.3
	
	
	

	21
	
	
	54.5
	67.3
	76.4
	
	
	

	22
	
	
	56.0
	64.4
	76.4
	
	
	

	23
	
	
	57.9
	63.1
	77.3
	
	
	

	24
	
	
	60.8
	62.1
	75.7
	
	
	

	25
	
	
	63.1
	62.5
	72.3
	
	
	

	26
	
	
	63.8
	63.8
	73.1
	
	
	

	27
	
	
	64.0
	65.6
	74.5
	
	
	

	28
	
	
	64.0
	66.6
	74.4
	
	
	

	29
	
	
	64.4
	68.3
	73.9
	
	
	

	30
	
	
	63.4
	69.9
	74.3
	
	
	

	31
	
	
	62.7
	
	73.5
	
	
	

	

	
	
	
	
	
	
	
	

	Mnthly avg
	
	
	55.7
	64.0
	72.5
	73.2
	
	


	Appendix G.   Missouri River, Judith Landing Station (RM-1983.2) mean daily 

	                         temperatures, 2003  (FWP Tidbit logger).
	
	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
         Day

	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT

	1
	
	
	52.4
	64.7
	72
	73.8
	67.2
	55.6

	2
	
	
	54.0
	63.4
	73
	73.4
	67.5
	55.5

	3
	
	
	55.0
	61.9
	71.2
	73.8
	67.4
	55.6

	4
	
	
	53.2
	60.0
	69.5
	73.1
	67.4
	55.6

	5
	
	
	48.3
	59.1
	69.9
	73.1
	67.6
	56.1

	6
	
	
	49.0
	58.9
	69.5
	73.3
	67.7
	56.4

	7
	
	
	50.8
	59.1
	69.9
	72.9
	68.9
	56.8

	8
	
	
	51.1
	61.1
	67.9
	73.8
	68.6
	57.0

	9
	
	
	50.7
	61.8
	67.6
	74.4
	65.5
	57.2

	10
	
	
	50.0
	62.3
	69.6
	74.9
	63.5
	55.7

	11
	
	
	51.8
	62.8
	71.6
	74.7
	62.4
	52.8

	12
	
	
	54.6
	64.2
	73.8
	73.9
	60.6
	52.1

	13
	
	
	56.7
	66.3
	74.6
	74.3
	59.1
	50.6

	14
	
	
	57.9
	68.2
	73.5
	75.1
	58.6
	49.9

	15
	
	
	60.4
	69.9
	73.3
	75.4
	59.0
	

	16
	
	
	59.8
	71.6
	73.7
	75.3
	57.2
	

	17
	
	54.4
	58.0
	72.5
	75.1
	73.2
	54.1
	

	18
	
	53.0
	55.3
	72.1
	76.7
	72.9
	52.4
	

	19
	
	52.4
	53.1
	72.4
	77.3
	73.1
	52.9
	

	20
	
	53.8
	54.5
	71.9
	75.9
	73.2
	54.9
	

	21
	
	55.5
	57.5
	68.7
	75.5
	72.5
	55.4
	

	22
	
	56.8
	58.4
	65.8
	76.3
	72.4
	55.1
	

	23
	
	59.6
	59.7
	65.3
	77.4
	72.3
	55.4
	

	24
	
	59.8
	62.4
	63.9
	77.2
	71.2
	55.0
	

	25
	
	59.5
	64.8
	63.9
	74.2
	71.4
	55.6
	

	26
	
	58.9
	67.2
	65.5
	72.4
	70.6
	57.0
	

	27
	
	58.0
	67.0
	67.3
	73.1
	69.2
	57.4
	

	28
	
	55.9
	67.6
	68.2
	74.8
	67.0
	58.4
	

	29
	
	53.5
	67.9
	69.4
	75.3
	65.9
	58.5
	

	30
	
	52.2
	66.8
	70.8
	75.1
	65.6
	57.0
	

	31
	
	
	64.9
	
	74.2
	66.7
	
	

	

	
	
	
	
	
	
	
	

	Mnthly avg
	56.0
	57.4
	65.8
	73.3
	72.3
	60.2
	54.8


Appendix H.   Summary size statistics of fish sampled by electrofishing in the middle Missouri River, MT, 2003.

	                                                                Average                               Average

                                                                Length                                  Weight

Species/Station                   Number     (inches)            Range          (pounds)            Range

	Bigmouth buffalo

  Coal Banks
	
	
	
	
	

	
	1
	25.5
	
	10.0
	

	Blue sucker

  Fort Benton

  Coal Banks      

  Judith Landing

  Robinson 
	
	
	
	
	

	
	1
	28.2
	
	6.16
	

	
	13
	29.4
	24.0 – 35.1
	8.35
	3.25  - 15.50

	
	4
	30.5
	28.9 – 31.2
	8.15
	6.40 – 10.20

	
	2
	32.6
	32.5 – 32.6
	10.77
	10.67 – 10.87

	Brown trout

   Morony

   Fort Benton                               
	
	
	
	
	

	
	6
	16.6
	8.7 – 22.7
	1.88
	0.30 – 4.40

	
	2
	11.9
	3.3 – 20.4
	1.49
	0.07 – 2.90

	Burbot

   Fort Benton                               

   Coal Banks         

   Judith Landing 

   Robinson

   Marias River
	
	
	
	
	

	
	1
	22.1
	
	1.55
	

	
	1
	18.0
	
	1.00
	

	
	3
	15.9
	14.5 – 16.7
	.66
	0.47 – 0.81

	
	4
	26.0
	18.2 – 26.9
	3.03
	0.90 – 4.05

	
	3
	19.3
	18.8 – 19.6
	1.12
	1.00 – 1.36

	Carp

   Morony

   Fort Benton

   Coal Banks

   Judith Landing
	
	
	
	
	

	
	58
	23.5
	4.1 - 30.9
	7.69
	0.10 – 11.70

	
	39
	24.4
	5.2 – 30.2
	7.93
	0.50 – 16.00

	
	56
	22.6
	4.0 – 28.7
	5.41
	3.05 – 10.50

	
	43
	20.6
	12.8 – 24.9
	3.82
	1.00 – 6.55

	Channel catfish

   Morony

   Fort Benton

   Coal Banks   

   Judith Landing

   Robinson    

   Marias River
	
	
	
	
	

	
	20
	24.2
	15.8 – 27.5
	6.32
	1.66 – 8.61

	
	37
	24.8
	11.6 – 28.9
	6.82
	3.20 – 15.00

	
	73
	24.1
	17.4 – 29.6
	5.80
	1.46 – 14.05

	
	40
	25.2
	17.8 – 32.6
	7.11
	1.75 – 20.00

	
	62
	22.8
	11.9 – 32.0
	4.62
	0.45 – 15.30

	
	26
	24.3
	14.3 – 31.4
	6.22
	0.76 – 16.50

	Flathead chub

   Morony

   Fort Benton

  Coal Banks

   Judith Landing

   Marias River
	
	
	
	
	

	
	1
	3.6
	
	
	

	
	
	
	
	
	

	
	1
	5.2
	
	0.06
	

	
	8
	7.1
	4.2 – 9.0
	0.15
	0.08 – 0.21

	
	42
	6.5
	4.0 – 8.8
	0.22
	0.10 – 0.22

	Freshwater drum  

   Morony

   Fort Benton

   Coal Banks 

   Judith Landing

   Marias River
	
	
	
	
	

	
	45
	15.0
	11.2 – 20.4
	1.76
	0.58 – 4.44

	
	28
	14.6
	5.6 – 18.8
	1.73
	0.69 – 3.50

	
	90
	13.4
	10.9 – 22.0
	1.20
	0.57 – 5.35

	
	11
	13.5
	11.6 – 17.6
	1.18
	0.52 – 2.52

	
	32
	13.1
	10.3 – 17.3
	1.12
	0.50 – 2.64


Appendix H.  Summary size statistics (continued).

	                                                                   Average                                Average

                                                                    Length                                  Weight

Species/Station                      Number     (inches)          Range              (pounds)         Range

	Goldeye   

   Morony

   Fort Benton

   Coal Banks

   Judith Landing

    Marias River
	
	
	
	
	

	
	99
	12.3
	10.1 – 15.5
	0.62
	0.15 – 1.20

	
	59
	12.3
	11.0 – 14.1
	0.65
	0.44 – 0.97

	
	85
	12.2
	4.3 – 14.1
	0.63
	0.13 – 0.95

	
	95
	11.2
	4.6 – 14.4
	0.55
	0.06 – 1.15

	
	127
	12.1
	7.3 – 15.2
	0.59
	0.32 – 1.30

	Longnose sucker

   Morony

   Fort Benton

   Coal Banks

   Judith Landing

   Marias River
	
	
	
	
	

	
	33
	13.0
	4.2 – 17.6
	0.95
	0.10 – 1.82

	
	14
	14.1
	6.5 – 21.0
	1.34
	0.10 – 3.00

	
	34
	13.0
	4.2 – 17.6
	1.08
	0.15 – 2.20

	
	33
	13.0
	4.2 – 17.6
	0.95
	0.10 – 0.92

	
	75
	10.2
	4.0 – 19.9
	0.70
	0.05 – 2.76

	Mountain Whitefish

   Morony

   Fort Benton

   Coal Banks

   Judith Landing

   Marias River
	
	
	
	
	

	
	9
	11.2
	5.2 – 16.7
	0.95
	0.08 – 2.27

	
	5
	10.3
	5.7 – 12.1
	0.55
	0.44 – 0.70

	
	5
	10.8
	9.5 – 11.8
	0.41
	0.29 – 0.50

	
	4
	9.3
	8.7 – 10.7
	0.25
	0.20 – 0.38

	
	35
	10.7
	3.8 – 18.6
	0.74
	0.15 – 2.44

	 Northern Pike

   Morony

   Fort Benton

   Coal Banks

   Robinson    
	
	
	
	
	

	
	1
	30.5
	
	
	

	
	3
	34.3
	29.0 – 38.0
	10.3
	6.10 – 14.5

	
	3
	23.8
	13.9 – 28.8
	3.32
	0.75 – 4.70

	
	1
	29.6
	
	5.02
	

	Rainbow trout

   Morony

   Fort Benton

   Judith Landing

   Robinson
	
	
	
	
	

	
	27
	12.4
	4.3 – 18.8
	1.06
	0.05 – 2.40

	
	1
	3.7
	
	
	

	
	3
	4.79
	20.2 – 25.1
	4.79
	4.32 – 6.21

	
	4
	21.3
	17.0 – 23.0
	4.35
	1.51 – 6.11

	River carpsucker

   Morony

   Fort Benton

   Coal Banks

   Judith Landing

   Marias River
	
	
	
	
	

	
	4
	20.3
	19.5 – 21.3
	6.14
	4.68 – 7.85

	
	15
	18.6
	17.1 – 20.0
	3.29
	2.55 – 4.10

	
	67
	18.0
	15.7 – 21.0
	2.72
	1.20 – 4.85

	
	49
	18.9
	11.7 – 23.3
	3.39
	0.62 – 7.18

	
	47
	18.5
	15.9 – 22.5
	3.05
	1.82 – 6.63

	Sauger

   Morony

   Fort Benton

   Coal Banks

   Judith Landing

   Robinson

   Marias River
	
	
	
	
	

	
	42
	10.2
	5.4 – 16.8
	0.44
	0.07 – 1.46

	
	30
	15.9
	8.3 – 20.1
	1.21
	0.15 – 2.30

	
	76 
	15.1
	11.7 – 20.5
	0.96
	0.35 – 1.85

	
	132
	14.8
	7.0 – 21.1
	1.01
	0.07 – 2.49

	
	767
	14.1
	5.0 – 26.4
	1.09
	0.04 – 7.30

	
	78
	14.7
	11.0 – 20.4
	0.93
	0.34 – 2.25


Appendix H.  Summary size statistics (continued).

	                                                                  Average                               Average

                                                                   Length                                 Weight

Species/Station                       Number     (inches)         Range           (pounds)              Range

	Saugeye   

   Fort Benton

   Coal Banks

   Robinson Bdg.
	
	
	
	
	

	
	1
	17.6
	 
	1.52
	 

	
	1
	16.4
	 
	1.50
	 

	
	13
	18.6
	10.7 – 26.1 
	2.35
	0.31 – 6.00

	Shorthead rehorse                                           Morony

   Fort Benton

   Coal Banks

   Judith Landing

   Marias River
	
	
	
	
	

	
	95
	15.4
	4.5 – 22.2
	1.88
	0.03 – 5.05

	
	95
	16.7
	3.5 – 21.8 
	2.15
	0.06 – 3.64

	
	154
	13.6
	4.9 – 20.0
	2.87
	0.05 – 2.87

	
	133
	12.7 
	3.2 – 20.8 
	1.28 
	0.05 – 3.15

	
	168
	12.6
	4.6 – 22.6
	1.14
	0.05 – 5.48

	Shovelnose sturgeon

   Coal Banks

   Judith Landing

   Robinson Bdg.  
	
	
	
	
	

	
	2
	33.2
	33.1 – 33.3
	5.41
	5.38 – 5.44

	
	2
	31.1
	26.8 – 35.3
	5.05
	3.45 – 6.64

	
	3
	26.6
	24.0 – 31.2
	2.90
	1.90 – 4.42

	 Smallmouth bass

   Morony

   Fort Benton

   Coal Banks

    Judith Landing

    Marias River   
	
	
	
	
	

	
	181
	8.8
	2.8 – 14.8
	0.67
	0.05 – 1.80

	
	12
	8.1
	3.4 – 15.6 
	1.21
	0.15 – 2.70

	
	10
	8.6
	3.4 – 15.2
	1.67
	0.51 – 2.34

	
	2
	14.6
	14.0 – 15.1
	2.11
	1.84 – 2.38

	
	19
	9.0
	4.7 – 14.7
	0.70
	0.05 – 1.86

	Smallmouth buffalo

   Morony

   Fort Benton

   Coal Banks

   Judith Landing
	
	
	
	
	

	
	8
	 22.9
	19.4 – 27.1
	7.64
	4.05 – 11.0

	
	5
	20.4
	13.4 – 26.5
	5.41
	1.83 – 9.4

	
	12
	21.4
	19.3 – 27.6
	5.62
	3.80 – 10.7

	
	6
	23.5
	19.4 – 29.4
	6.08
	3.64 – 12.5

	Stonecat

   Morony

   Coal Banks

   Judith Landing
	
	
	
	
	

	
	19
	6.9
	5.8 – 8.3
	0.13
	0.05 – 0.20

	
	2
	6.9
	6.5 – 6.7
	0.13
	0.10 – 0.15

	
	3
	9.2
	6.0 – 13.6
	0.20
	0.10 – 0.34

	Walleye

   Morony

   Fort Benton

   Coal Banks

   Judith Landing

   Robinson
	
	
	
	
	

	
	2
	20.8
	19.0 – 22.6
	3.40
	2.5 – 4.30

	
	4
	15.6
	6.6 – 21.0
	1.73
	0.14 – 3.20

	
	23
	15.1
	6.6 – 22.3
	1.29
	0.10 – 3.80

	
	19
	15.6
	9.0 – 18.3
	1.35
	0.20 – 2.30

	
	196
	15.9
	5.6 – 30.6
	1.70
	0.04 – 14.50


Appendix I.   Summary size statistics of fish sampled by trammel drift netting in the middle Missouri River, MT, 2003.
	                                                           Average                                    Average

                                                            Length                                     Weight

Species/Station              Number      (inches)            Range             (pounds)               Range

	Bigmouth buffalo

    Robinson
	
	
	
	
	

	
	1
	29.3
	
	14.7
	

	Blue sucker

    Judith Landing

    Robinson
	
	
	
	
	

	
	1
	32.3
	
	9.80
	

	
	1
	34.0
	
	13.00
	

	Carp

   Coal Banks     

   Robinson         
	
	
	
	
	

	
	2
	20.7
	17.8 - 23.5
	4.78
	3.00 - 6.55

	
	17
	18.6
	16.1 - 23.6
	2.99
	2.05 - 5.95

	Channel catfish

    Coal Banks

   Robinson         
	
	
	
	
	

	
	1
	16.6
	
	1.60
	

	
	3
	21.7
	17.8 - 28.0
	6.23
	1.60 - 11.10

	Flathead chub

   Robinson
	
	
	
	
	

	
	2
	9.3
	9.1 - 9.4
	0.20
	

	 Freshwater drum  

   Coal Banks

   Robinson  
	
	
	
	
	

	
	1
	12.7
	
	0.85
	

	
	3
	12.7
	11.3 - 14.0
	0.92
	0.65 - 1.20

	Goldeye

    Fort Benton

    Coal Banks

    Robinson
	
	
	
	
	

	
	6
	10.9
	10.0 - 11.9
	0.50
	0.40 - 0.60

	
	24
	11.3
	9.9 - 13.0
	0.48
	0.30 - 0.63

	
	25
	11.0
	9.7  - 12.4
	0.45
	0.35 - 0.80

	Longnose sucker
    Fort Benton
    Coal Banks

   Judith Landing
	
	
	
	
	

	
	3
	14.4
	13.5 - 15.6
	1.27
	1.00 - 1.70

	
	4
	16.0
	14.4 - 18.4
	1.74
	1.15 - 2.60

	
	1
	12.0
	
	1.00
	

	Northern pike

    Robinson
	
	
	
	
	

	
	1
	38.5
	
	14.5
	

	Paddlefish

    Robinson
	
	
	
	
	

	
	9
	38.0
	32.2 - 45.0
	33.6
	23.0 - 67.0

	Pallid sturgeon   

    Robinson                                        
	
	
	
	
	

	
	6
	30.2
	12.0 - 58.9
	13.38
	0.20 - 48.0

	River carpsucker
    Coal Banks

    Robinson
	
	
	
	
	

	
	4
	17.4
	17.0 - 17.8
	2.16
	1.90 - 2.30

	
	25
	20.0
	17.0 - 24.5
	4.28
	2.40 - 8.30


Appendix I.  Summary size statistics (continued).

	                                                              Average                                   Average

                                                                Length                                    Weight

Species/Station                     Number   (inches)           Range              (pounds)            Range

	Sauger

   Coal Banks

   Judith Landing               

   Robinson      
	
	
	
	
	

	
	6
	14.7
	12.0 - 17.3
	0.89
	0.45 - 1.25

	
	1
	13.9
	
	0.95
	

	
	31
	13.7
	5.7 - 19.4
	0.76
	0.10 - 2.05

	Saugeye

   Coal Banks 
	
	
	
	
	

	
	1
	27.9
	
	8.6
	

	Shorthead redhorse

   Fort Benton

   Coal Banks

   Judith Landing

   Robinson
	
	
	
	
	

	
	1
	16.2
	
	1.20
	

	
	19
	15.3
	9.3 - 19.0
	1.59
	0.30 - 2.90

	
	15
	15.8
	8.2 - 20.3
	1.67
	0.25 - 2.30

	
	15
	12.5
	8.9 - 17.5
	0.87
	0.20 - 1.90

	Shovelnose sturgeon

   Fort Benton

   Coal Banks  

   Judith Landing                

   Robinson
	
	
	
	
	

	
	19
	32.7
	27.8 - 37.5
	6.37
	3.60 - 10.10

	
	81
	30.5
	18.3 –3 7.5
	5.20
	0.80 - 14.00

	
	21
	29.8
	26.1 –3 4.1
	4.84
	2.80 - 7.25

	
	157
	26.9
	11.4 - 36.6
	3.70
	0.15 – 9.68

	Smallmouth buffalo

   Judith Landing

   Robinson  
	
	
	
	
	

	
	1
	28.1
	
	12.5
	

	
	2
	29.2
	29.0 - 29.3
	13.00
	12.5 - 13.5

	Walleye

   Robinson      
	
	
	
	
	

	
	15
	18.7
	9.5 - 28.7
	3.07
	0.20 - 7.62


Appendix J.   Population estimate statistics for sauger in the Robinson Bridge trend area, Missouri River, 2003.
Calculation of  80%  confidence limits (from Van Den Avyle 1993):


Confidence limits are determined by first computing the variance of 1/N:

=    38            =         38             = 0.000000066

                                                            (24,012)2         576,576,144

1/N  +/-  1.28 x  square root of V(1/N)    =    1   +  1.28 (0.0000256905)

                              632                     

                                                =  0.001582278  +  0.000328838      lower = 0.001911116 (inverse = 523)

                                                                              upper = 0 .001253440  (inverse = 798)

                                                             Estimate with 80% C.I. = 632  (523 - 798)

	Breakdown into efficiency groups
	
	
	Schnabel estimate by efficiency group

	
	
	
	
	
	

	Size group

(inch)
	M
	R
	Catch eff

(R/M)
	
	Effic. group

(inch)
	Est. (N)*
	% Comp.

	9 
	15
	2
	0.133
	
	9 - 11
	311
	48

	10
	40
	7
	0.175
	
	
	
	

	11
	51
	4
	0.078
	
	12+
	335
	52

	12
	26
	4
	0.154
	
	
	
	

	13
	25
	6
	0.240
	
	
	646
	

	14
	32
	5
	0.156
	
	
	
	

	15
	18
	4
	0.222
	
	
	
	

	16
	18
	2
	0.111
	
	
	
	

	17
	18
	3
	      0.167
	
	
	 
	

	18
	8
	0
	 
	
	
	
	

	19
	5
	1
	0.200 
	
	
	
	

	20+
	2
	0
	
	
	
	
	


* Total estimated number (N) for each sauger efficiency group was calculated using the Schnabel estimator.   The estimate of N based on summation of each efficiency group (646) did not equal the estimate for N when all sizes were combined (632).   This discrepancy of N was believed to be the result of model limitations when low number of recaptures are used as was the case for the calculation by efficiency groups.   However, I believe calculating the estimate by efficiency groups can be useful for providing a reliable method for determining the population size composition.  

	Population size composition     (based on efficiency groups) 
 

	Size group

(inch)
	Efficiency

groups
	% Composition

of efficiency

group
	Estimate

Number (N)
	% Composition

of N

	9
	9 – 11
	14
	44
	7

	10
	9 - 11
	38
	117
	18

	11
	9 – 11
	48
	150
	23

	12
	12+
	17
	57
	9

	13
	12+
	16
	55
	9

	14
	12+
	21
	70
	10

	15
	12+
	12
	40
	6

	16
	12+
	12
	40
	6

	17
	12+
	12
	40
	6

	18
	12+
	5
	18
	3

	19
	12+
	3
	11
	2

	20+
	12+
	1
	4
	1


Appendix K.  Creel survey form used.

2003   Middle Missouri River  Creel  Data

Interview #:            .




Time:             .    Date:          /        /      .  
Area Fished:                                     .  RM =            .

Residence :                                   .        Fishing from:    (   ) Bank   (   ) Boat   (   ) Combo.

Methods:   (   ) Angling    (   ) Setline    (    ) Snagging

Lures:    (   ) Live bait    (   ) Prepared bait    (   ) Artificial lure

Target fish species:                                      .
Total hours spent fishing:                     .            

 Fishing for day:   (   ) Complete    (   )  Not complete





    ------- ROD ------


------- Setline ------

	
	 Number  Kept
	Number  Relsd
	Number  Kept
	Number  Relsd

	Sauger
	
	
	
	

	Walleye
	
	
	
	

	Bass
	
	
	
	

	Sturgeon
	
	
	
	

	Catfish
	
	
	
	

	Paddlefish
	
	
	
	

	Goldeye
	
	
	
	

	FW Drum
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


That completes the interview.  Thanks for your time.  Do you have any comments that you would like to make about the management of this fisheries?

	Appendix L.  Number of anglers surveyed during May for the five  

	                      study sections, middle Missouri River, 2003.
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	           Date
	UP
	MAR-C
	MID
	LOW
	ROB
	

	
	
	
	
	
	
	

	MAY             1
	
	
	
	
	
	

	                     2
	
	
	
	
	14
	

	                     3
	
	
	
	
	
	

	                     4
	
	
	
	
	
	

	                     5
	
	
	
	
	
	

	                     6
	
	
	
	
	
	

	                     7
	
	
	
	
	
	

	                     8
	
	
	
	
	
	

	                     9
	
	
	
	
	
	

	                   10
	
	
	
	
	
	

	                   11
	
	
	
	
	
	

	                   12
	
	
	
	
	
	

	                   13
	
	
	
	
	
	

	                   14
	
	
	
	
	
	

	                   15
	0
	
	
	
	
	

	                   16
	8
	
	
	
	
	

	                   17
	0
	7
	6
	
	
	

	                   18
	
	
	0
	
	
	

	                   19
	
	
	0
	
	
	

	                   20
	
	
	
	
	
	

	                   21
	
	
	
	
	
	

	                   22
	
	
	
	
	
	

	                   23
	
	
	
	2
	
	

	                   24
	
	
	
	13
	
	

	                   25
	
	
	
	9
	24
	

	 Holiday     26
	
	
	
	
	58
	

	                   27
	
	
	
	
	
	

	                   28
	
	
	
	
	
	

	                   29
	
	
	
	
	
	

	                   30
	8
	
	
	
	
	

	                   31
	0
	9
	0
	
	
	

	

	
	
	
	
	
	

	Ttl # Anglers
	16
	16
	6
	24
	96
	158

	Sect'n visits
	5
	2
	4
	3
	3
	17 visits

	
	
	
	
	
	
	


	Appendix M.  Number of anglers surveyed during June for the five  

	                      study sections, middle Missouri River, 2003.
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	
	
	
	
	
	
	

	              Date
	UP
	MAR-C
	MID
	LOW
	ROB
	

	
	
	
	
	
	
	

	June            1
	
	
	2
	
	
	

	                     2
	
	
	1
	
	
	

	                     3
	
	
	
	
	
	

	                     4
	
	
	
	
	
	

	                     5
	
	
	
	
	
	

	                     6
	
	
	
	
	
	

	                     7
	
	
	
	
	
	

	                     8
	
	
	
	
	
	

	                     9
	
	
	
	
	
	

	                   10
	
	
	
	
	
	

	                   11
	
	
	
	
	
	

	                   12
	
	
	
	
	
	

	                   13
	
	
	
	
	
	

	                   14
	
	
	
	
	
	

	                   15
	
	
	
	
	
	

	                   16
	
	
	
	
	
	

	                   17
	
	
	
	
	
	

	                   18
	
	
	
	
	
	

	                   19
	
	
	
	
	
	

	                   20
	
	
	
	9
	
	

	                   21
	
	
	
	0
	
	

	                   22
	
	
	
	0
	13
	

	                   23
	
	
	
	
	11
	

	                   24
	
	
	
	
	
	

	                   25
	
	
	
	
	
	

	                   26
	
	
	
	
	
	

	                   27
	6
	
	
	
	
	

	                   28
	13
	2
	6
	
	
	

	                   29
	
	
	1
	
	
	

	                   30
	
	
	3
	
	
	

	
	
	
	
	
	
	

	Ttl # Anglers
	19
	2
	13
	9
	24
	67

	Sect'n visits
	2
	1
	5
	3
	2
	13 visits

	
	
	
	
	
	
	


	Appendix N.  Number of anglers surveyed during July for the five  

	                      study sections, middle Missouri River, 2003.
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	
	
	
	
	
	
	

	         Date
	UP
	MAR-C
	MID
	LOW
	ROB
	

	
	
	
	
	
	
	

	July              1
	
	
	
	
	
	

	                     2
	
	
	
	
	 
	

	                     3
	
	
	
	
	
	

	 Holiday       4
	
	
	
	7
	
	

	                     5
	
	
	
	13
	
	

	                     6
	
	
	
	1
	4
	

	                     7
	
	
	
	
	
	

	                     8
	
	
	
	
	
	

	                     9
	
	
	
	
	
	

	                   10
	
	
	
	
	
	

	                   11
	2
	
	
	
	
	

	                   12
	0
	4
	4
	
	
	

	                   13
	
	
	0
	
	
	

	                   14
	
	
	0
	
	
	

	                   15
	
	
	
	
	
	

	                   16
	
	
	
	
	
	

	                   17
	
	
	
	
	
	

	                   18
	
	
	
	0
	
	

	                   19
	
	
	
	0
	
	

	                   20
	
	
	
	
	0
	

	                   21
	
	
	
	
	
	

	                   22
	
	
	
	
	
	

	                   23
	
	
	
	
	
	

	                   24
	
	
	
	
	
	

	                   25
	0
	
	
	
	
	

	                   26
	0
	2
	0
	
	
	

	                   27
	
	
	0
	
	
	

	                   28
	
	
	0
	
	
	

	                   29
	
	
	
	
	
	

	                   30
	
	
	
	
	
	

	                   31
	
	
	
	
	
	

	

	
	
	
	
	
	

	Ttl # Anglers
	2
	6
	4
	21
	5
	38

	Sect'n visits
	4
	2
	6
	5
	3
	20visits

	
	
	
	
	
	
	


	Appendix O.  Number of anglers surveyed during August for the five  

	                      study sections, middle Missouri River, 2003.
	

	
	
	
	
	
	
	


	
	
	
	
	
	
	

	           Date
	UP
	MAR-C
	MID
	LOW
	ROB
	

	
	
	
	
	
	
	

	August        1
	
	
	
	0
	
	

	                     2
	
	
	
	1
	
	

	                     3
	
	
	
	0
	0
	

	                     4
	
	
	
	
	
	

	                     5
	
	
	
	
	
	

	                     6
	
	
	
	
	
	

	                     7
	
	
	
	
	
	

	                     8
	
	
	
	
	
	

	                     9
	9
	2
	0
	
	
	

	                   10
	
	
	
	
	
	

	                   11
	
	
	
	
	
	

	                   12
	
	
	
	
	
	

	                   13
	
	
	
	
	
	

	                   14
	
	
	
	
	
	

	                   15
	
	
	
	0
	
	

	                   16
	
	
	
	0
	
	

	                   17
	
	
	
	0
	2
	

	                   18
	
	
	
	
	
	

	                   19
	
	
	
	
	
	

	                   20
	
	
	
	
	
	

	                   21
	
	
	
	
	
	

	                   22
	1
	
	
	
	
	

	                   23
	0
	1
	0
	
	
	

	                   24
	
	
	0
	
	
	

	                   25
	
	
	0
	
	
	

	                   26
	
	
	
	
	
	

	                   27
	
	
	
	
	
	

	                   28
	
	
	
	
	
	

	                   29
	
	
	
	0
	
	

	                   30
	
	
	
	0
	
	

	                   31
	
	
	
	0
	5
	

	

	
	
	
	
	
	

	Ttl # Anglers
	10
	3
	0
	1
	7
	21

	Sect'n visits
	3
	2
	4
	9
	3
	21visits

	
	
	
	
	
	
	


	Appendix P.  Number of anglers surveyed during September for the five  

	                      study sections, middle Missouri River, 2003.
	

	
	
	
	
	
	
	


	
	
	
	
	
	
	

	          Date
	UP
	MAR-C
	MID
	LOW
	ROB
	

	
	
	
	
	
	
	

	September  1
	
	
	
	
	
	

	  Holiday      2
	
	
	
	
	
	

	                     3
	
	
	
	
	
	

	                     4
	
	
	
	
	
	

	                     5
	4
	
	
	
	
	

	                     6
	2
	2
	0
	
	
	

	                     7
	
	
	0
	
	
	

	                     8
	
	
	0
	
	
	

	                     9
	
	
	
	
	
	

	                   10
	
	
	
	
	
	

	                   11
	
	
	
	
	
	

	                   12
	
	
	
	0
	
	

	                   13
	
	
	
	0
	
	

	                   14
	
	
	
	1
	6
	

	                   15
	
	
	
	
	
	

	                   16
	
	
	
	
	
	

	                   17
	
	
	
	
	
	

	                   18
	
	
	
	
	
	

	                   19
	1
	
	
	
	
	

	                   20
	4
	0
	2
	
	
	

	                   21
	
	
	0
	
	
	

	                   22
	
	
	2
	
	
	

	                   23
	
	
	
	
	
	

	                   24
	
	
	
	
	
	

	                   25
	
	
	
	0
	
	

	                   26
	
	
	
	0
	
	

	                   27
	
	
	
	0
	18
	

	                   28
	
	
	
	
	
	

	                   29
	
	
	
	
	
	

	                   30
	
	
	
	
	
	

	
	
	
	
	
	
	

	Ttl # Anglers
	11
	2
	4
	1
	24
	42

	Sect'n visits
	4
	2
	6
	6
	2
	20visits

	
	
	
	
	
	
	


	Appendix Q.  Number of anglers surveyed during October for the five  

	                      study sections, middle Missouri River, 2003.
	

	
	
	
	
	
	
	


	
	
	
	
	
	
	

	         Date
	UP
	MAR-C
	MID
	LOW
	ROB
	

	
	
	
	
	
	
	

	October       1
	
	
	
	
	
	

	                     2
	
	
	
	
	
	

	                     3
	3
	
	
	
	
	

	                     4
	0
	0
	5
	
	
	

	                     5
	
	
	5
	
	
	

	                     6
	
	
	0
	
	
	

	                     7
	
	
	
	
	
	

	                     8
	
	
	
	
	
	

	                     9
	
	
	
	
	
	

	                   10
	
	
	
	0
	
	

	                   11
	
	
	
	0
	
	

	                   12
	
	
	
	0
	7
	

	                   13
	
	
	
	
	
	

	                   14
	
	
	
	
	
	

	                   15
	
	
	
	
	
	

	                   16
	
	
	
	
	
	

	                   17
	5
	
	
	
	
	

	                   18
	3
	0
	4
	
	
	

	                   19
	
	
	0
	
	
	

	                   20
	
	
	0
	
	
	

	                   21
	
	
	
	
	
	

	                   22
	
	
	
	
	
	

	                   23
	
	
	
	0
	
	

	                   24
	
	
	
	2
	
	

	                   25
	
	
	
	2
	2
	

	                   26
	
	
	
	
	
	

	                   27
	
	
	
	
	
	

	                   28
	
	
	
	
	
	

	                   29
	
	
	
	
	
	

	                   30
	
	
	
	
	
	

	                   31
	
	
	
	
	
	

	

	
	
	
	
	
	

	Ttl # Anglers
	11
	0
	14
	4
	9
	38

	Sect'n visits
	4
	2
	6
	6
	2
	20 visits

	
	
	
	
	
	
	


Appendix R.   Individual angler comments recorded while conducting creel interviews.
Species :

· Paddlefish population on decrease; spawning problems. 

· More paddlefish needed in the river.

· Dredge a channel out of FT Peck for female paddlefish.

· 2002 someone weighed and measured paddlefish twice a day at each camp. Should still  be doing that.

· More surveys done on all fisheries especially paddlefish

· Would like to see more smallmouth bass in river.

· Would like to see more trout below Morony Dam.

Fishing regulations :
· Sauger limit of one is not right. Catch many more sauger than walleye.

· Sauger limit of one is wrong; all you catch is sauger.

· All I catch is sauger; no walleye. Sauger limit should be more than one.

·  Shouldn’t have to buy a warm water license.  It should be included in the sportsman license.

· License fee to high for out of state fishermen; highest in the U.S.

· I would like to keep a shovelnose if I snag it.

· I want to keep the shovelnose sturgeon I snag.

· Would like to keep shovelnose snagged while fishing for paddlefish.

· Need to make regulations clearer. Is Morony Reservoir closed to fishing? 

· Post fishing regulations at all fishing accesses.

Land management:

· Need more places to access river.  

· Don’t pull FT Benton boat ramp out so early in the fall.   
· Maintain higher water levels in FT Peck Reservoir and river.
· Fix Power Plant Road.
· Hard to find FWP fishing access sites, need more of them.
· Need to mark river channel in low water. 
· Need more mile-markers on the river.

· Nice river parks.

· Sod house and campground at Woodhawk is very nice.  

· More fire rings at camp spots.   
· More bathrooms and garbage facilities at Robinson Bridge.    

Appendix R.   Continued

Other: 

· Pattern MT FWP after Arkansas FWP.

· Beautiful country (Carter area).

· People should be required to bury their human waste and toilet paper.

· Too many big game permits go to out of state hunters.

· Increase limits on upper Missouri ( Dearborn area).

· Too many streams are catch and release only. Kids should be allowed to keep one fish.    
· Open Tiber damn face back open to fishing.

· Tiber walleye are too small. Why don’t they grow.

· Need better blue ribbon trout streams.

· Boat launches on the Yellowstone (especially in the Forsyth area) need repair.     
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		82		20		16

		202		55		35

		126		32		21



Density  (no./mi.)



Generl

		

		Location was 5 mile reach RM 1925.3 to 1930.3 (Foot of Grand I to foot of 2-Calf I.)

		All sgr 9" or >

		date		N		Effort		CPUE		temp		secchi		flow

		22-Sep		68		3.9		17.4		53.4/57.0		1.4		4050

		24-Sep		48		4.7		10.2		53.2/56.5		1.3		4110

		26-Sep		58		4.8		12.1		57/58.5		1.5		4140

		29-Sep		38		5.5		6.9		56/59		1.7		3990

		2-Oct		46		4.2		11		51.6/53.3		2.2





DATA

		

				TL		WT		TAGNUM		TRIP #		R

		81		13.7		0.68		14970		1

		81		14.9		0.86		14971		1								TRIP		R		#UNMK		C		M		C x M

		81		15.8		0.96		13904		1								1				68		68		0

		81		16.2		1.22		14972		1								2		8		40		48		68		3264

		81		13.7		0.67		14973		1								3		10		48		58		108		6264

		81		13.1		0.56		14974		1								4		7		30		38		156		5928		1 sgr forgot to mark

		81		12.8		0.56		14975		1								5		13		33		46		186		8556

		81		11.0		0.34		14976		1

		81		9.7		0.25				1										38				258				24012

		81		10.3		0.28				1

		81		19.1		2.05		8683		1																N_ 632

		81		14.1		0.66		14977		1

		81		15.8		1.05		14978		1																126/mi

		81		14.1		0.85		14979		1

		81		11.5		0.44		14980		1

		81		12.5		0.45		14981		1

		81		15.7		1.25		14982		1

		81		16.7		1.25		14983		1

		81		14.0		0.75		14984		1

		81		14.2		0.78		14985		1

		81		12.4		0.45		14986		1

		81		11.5		0.35		14987		1

		81		13.0		0.55		14988		1

		81		10.7		0.22				1

		81		16.5		1.25		14989		1

		81		13.3		0.50		14992		1

		81		15.8		1.03		14993		1

		81		11.5		0.38		14994		1

		81		12.6		0.55		14995		1

		81		12.8		0.55		14996		1

		81		12.0		0.46		14997		1

		81		14.1		0.80		14998		1

		81		11.4		0.40		14999		1

		81		11.0		0.35		15000		1

		81		13.5		0.60		15601		1

		81		11.9		0.39		15602		1

		81		11.2		0.36		15603		1

		81		10.7		0.30				1

		81		11.2		0.35		15604		1

		81		10.0		0.25				1

		81		13.9		0.71		15607		1

		81		12.6		0.48		15608		1

		81		12.5		0.60		15609		1

		81		13.1		0.56		15610		1

		81		10.9		0.33				1

		81		11.2		0.30		15611		1

		81		9.7		0.19				1

		81		11.1		0.30		15612		1

		81		10.4		0.25				1

		81		16.8		1.25		15614		1

		81		18.5		1.71		15615		1

		81		12.3		1.55		15616		1

		81		14.0		0.68		15617		1

		81		10.6		0.30				1

		81		10.5		0.26				1

		81		10.5		0.17				1

		81		9.6		0.16				1

		81		9.2						1

		81		17.7		1.55		15619		1

		81		16.6		1.36		15620		1

		81		14.0		0.85		15621		1

		81		10.6		0.32				1

		81		17.7		1.47		15622		1

		81		14.4		0.75		15623		1

		81		14.7		0.90		15624		1

		81		9.5		0.21				1

		81		9.5		0.20				1

		81		12.1		0.51		15625		1

		81		13.1		0.65		15626		2

		81		17.1		1.49		15627		2

		81		11.7		0.56		15628		2

		81		11.0		0.34				2

		81		13.2		0.52		13902		2

		81		10.8		0.30				2		1

		81		11.0		0.34				2

		81		10.5		0.29				2

		81		17.0		1.20		15630		2

		81		13.3		0.70		15631		2

		81		11.1		0.36				2

		81		10.2		0.29				2

		81		10.5		0.30				2

		81		16.3		1.12		13980		2

		81		15.7		1.00		14993		2		1

		81		12.5		0.54		14995		2		1

		81		17.6		1.36		13982		2

		81		11.2		0.39		14999		2		1

		81		15.6		1.36		15632		2

		81		14.3		0.74		15633		2

		81		15.8		1.07		15634		2

		81		12.0		0.46		15635		2

		81		15.1		0.98		15636		2

		81		13.8		0.78		15637		2

		81		14.1		0.74		15638		2

		81		11.1		0.36				2

		81		13.7		0.66		15639		2

		81		12.1		0.44		15640		2

		81		10.6		0.26				2		1

		81		11.3		0.35				2

		81		11.6		0.46				2

		81		11.8		0.48				2

		81		13.9		0.70		15607		2		1

		81		15.2		0.90		7914		2

		81		11.8		0.45		15642		2

		81		9.2		0.19		15643		2		1

		81		11.3		0.39				2

		81		17.2		1.56		15644		2

		81		21.1		2.16		15645		2

		81		17.2		1.29		15646		2

		81		19.8		1.56		15647		2

		81		11.9		0.44		15648		2

		81		17.1		1.19		15649		2

		81		14.5		0.81		15650		2

		81		12.6		0.51		15651		2

		81		11.2		0.34				2

		81		11.0		0.32				2

		81		9.7		0.22				2		1

		81		19.3		1.94		15653		3

		81		14.0		0.70		15654		3

		81		11.4						3		1

		81		10.9		0.33				3

		81		11.3		0.34				3

		81		15.1		0.88		7914		3		1

		81		12.8		0.54		14988		3		1

		81		18.0		1.60		6045		3

		81		9.9		0.25				3

		81		11.7		0.42		15656		3

		81		11.3		0.37		15657		3

		81		10.5		0.26				3

		81		10.0		0.25				3

		81		19.3		2.01		15658		3

		81		17.9		1.49		15659		3

		81		14.3		0.74		15660		3

		81		11.9		0.42		15661		3

		81		11.1		0.33		15662		3

		81		20.7		2.21		14306		3

		81		15.7		1.22		14982		3		1

		81		16.7		1.25		10779		3

		81		14.3		0.74		10775		3

		81		10.5		0.30				3

		81		14.2		0.75		15663		3

		81		9.8		0.22				3

		81		18.6		1.94		15683		3

		81		17.0		1.28		15684		3

		81		14.3		0.85		15685		3

		81		12.6		0.50		15686		3

		81		10.5		0.29				3

		81		9.0		0.20				3

		81		18.3		1.47		15664		3

		81		13.8		0.75		15665		3

		81		12.0		0.46		15666		3

		81		11.2		0.33		15667		3

		81		19.2		1.95		15653		3		1

		81		13.6		0.64		14973		3		1

		81		16.7		1.30		15614		3		1

		81		18.0		1.60		15669		3

		81		16.5		1.19		10795		3

		81		10.8						3		1

		81		12.5		0.58		15616		3		1

		81		11.0		0.35		15672		3

		81		11.1		0.35		15673		3

		81		11.2		0.40		15674		3

		81		9.5		0.22				3

		81		9.5		0.20				3

		81		17.2		1.33		13921		3

		81		14.4		0.65		15623		3		1

		81		16.8		1.45		15676		3

		81		16.0		1.03		15677		3

		81		12.8		0.54		15678		3

		81		12.5		0.47		15679		3

		81		11.5		0.39		15680		3

		81		11.0		0.39		15681		3

		81		11.7		0.38		15682		3

		81		10.8		0.26				3

		81		10.4		0.25				3

		81		17.7		1.29		13982		4		1

		81		13.9		0.64		15640		4		1

		81		10.6		0.25				4

		81		10.7		0.24				4

		81		16.3		1.18		15688		4

		81		12.5		0.43				4

		81		13.3		0.50		15689		4

		81		10.8		0.30				4

		81		10.1		0.26				4

		81		17.9		1.60		15691		4

		81		15.1		0.87		15692		4

		81		15.7		0.89		15693		4

		81		11.7		0.40				4

		81		10.6		0.29				4		1

		81		9.7		0.22				4

		81		14.4		0.76		15663		4		1

		81		12.1		0.44				4

		81		11.7		0.40				4

		81		10.8		0.30				4

		81		12.7		0.50		15694		4

		81		17.4		1.25		15695		4

		81		10.7		0.25				4

		81		16.2		1.08		15698		4

		81		13.6		0.62		15699		4

		81		10.8		0.31				4

		81		15.2		0.98		15701		4

		81		13.7		0.65		15702		4

		81		12.5		0.51		15651		4		1

		81		13.2		0.65		14992		4		1

		81		11.0		0.35		15703		4

		81		11.9		0.45		15704		4

		81		10.7		0.30				4

		81		10.6		0.31				4

		81		18.7		2.04		15705		4

		81		14.6		0.84		15706		4

		81		11.9		0.41		15707		4

		81		11.1		0.35		15708		4

		81		10.4		0.26				4		1

		81		14.3		0.76				5

		81		16.0		1.10		14880		5

		81		11.1		0.35				5

		81		14.0		1.08		14881		5

		81		14.3		0.72		15623		5		1

		81		17.6		1.54		6042		5

		81		17.1		1.23		15630		5		1

		81		14.1		0.66		14882		5

		81		18.0		1.65		13209		5

		81		14.5		0.85				5

		81		16.9		1.30				5

		81		18.3		1.45				5

		81		16.6		1.23				5

		81		17.0		1.45				5

		81		14.8		0.86				5

		81		13.1		0.60		14513		5

		81		12.0		0.41		14883		5

		81		10.4		0.26				5		1

		81		17.7		1.50		13982		5		1

		81		14.5		0.81		14884		5

		81		11.1		0.35				5		1

		81		15.9		1.06		14978		5		1

		81		14.4		0.77		14885		5

		81		16.5		1.44				5

		81		11.9		0.49		14886		5

		81		13.6		0.70		14973		5		1

		81		10.2		0.26				5

		81		14.9		0.89		14971		5		1

		81		11.3		0.38		15657		5		1

		81		12.0		0.48		14888		5

		81		11.7		0.45		14889		5

		81		15.3		0.93				5

		81		15.2		0.95				5

		81		15.5		0.97				5

		81		14.4		0.70		14890		5

		81		14.1		0.74		15660		5		1

		81		16.7		1.17		14989		5		1

		81		10.5		0.29				5

		81		11.5		0.44		14891		5

		81		13.7		0.71		14892		5

		81		10.8		0.30				5

		81		11.8		0.42		14893		5

		81		13.2		0.51		15689		5		1

		81		10.5		0.30				5		1

		81		10.9		0.33				5

		81		9.9		0.25				5





Tag #

		

		81		17.6		1.54		6042		5

		81		18.0		1.60		6045		3

		81		15.2		0.90		7914		2

		81		15.1		0.88		7914		3

		81		19.1		2.05		8683		1

		81		14.3		0.74		10775		3

		81		16.7		1.25		10779		3

		81		16.5		1.19		10795		3

		81		18.0		1.65		13209		5

		81		13.2		0.52		13902		2

		81		15.8		0.96		13904		1

		81		17.2		1.33		13921		3

		81		16.3		1.12		13980		2

		81		17.6		1.36		13982		2

		81		17.7		1.29		13982		4

		81		17.7		1.50		13982		5

		81		20.7		2.21		14306		3

		81		13.1		0.60		14513		5

		81		16.0		1.10		14880		5

		81		14.0		1.08		14881		5

		81		14.1		0.66		14882		5

		81		12.0		0.41		14883		5

		81		14.5		0.81		14884		5

		81		14.4		0.77		14885		5

		81		11.9		0.49		14886		5

		81		12.0		0.48		14888		5

		81		11.7		0.45		14889		5

		81		14.4		0.70		14890		5

		81		11.5		0.44		14891		5

		81		13.7		0.71		14892		5

		81		11.8		0.42		14893		5

		81		13.7		0.68		14970		1

		81		14.9		0.86		14971		1

		81		14.9		0.89		14971		5

		81		16.2		1.22		14972		1

		81		13.7		0.67		14973		1

		81		13.6		0.64		14973		3

		81		13.6		0.70		14973		5

		81		13.1		0.56		14974		1

		81		12.8		0.56		14975		1

		81		11.0		0.34		14976		1

		81		14.1		0.66		14977		1

		81		15.8		1.05		14978		1

		81		15.9		1.06		14978		5

		81		14.1		0.85		14979		1

		81		11.5		0.44		14980		1

		81		12.5		0.45		14981		1

		81		15.7		1.25		14982		1

		81		15.7		1.22		14982		3

		81		16.7		1.25		14983		1

		81		14.0		0.75		14984		1

		81		14.2		0.78		14985		1

		81		12.4		0.45		14986		1

		81		11.5		0.35		14987		1

		81		13.0		0.55		14988		1

		81		12.8		0.54		14988		3

		81		16.5		1.25		14989		1

		81		16.7		1.17		14989		5

		81		13.3		0.50		14992		1

		81		13.2		0.65		14992		4

		81		15.8		1.03		14993		1

		81		15.7		1.00		14993		2

		81		11.5		0.38		14994		1

		81		12.6		0.55		14995		1

		81		12.5		0.54		14995		2

		81		12.8		0.55		14996		1

		81		12.0		0.46		14997		1

		81		14.1		0.80		14998		1

		81		11.4		0.40		14999		1

		81		11.2		0.39		14999		2

		81		11.0		0.35		15000		1

		81		13.5		0.60		15601		1

		81		11.9		0.39		15602		1

		81		11.2		0.36		15603		1

		81		11.2		0.35		15604		1

		81		13.9		0.71		15607		1

		81		13.9		0.70		15607		2

		81		12.6		0.48		15608		1

		81		12.5		0.60		15609		1

		81		13.1		0.56		15610		1

		81		11.2		0.30		15611		1

		81		11.1		0.30		15612		1

		81		16.8		1.25		15614		1

		81		16.7		1.30		15614		3

		81		18.5		1.71		15615		1

		81		12.3		1.55		15616		1

		81		12.5		0.58		15616		3

		81		14.0		0.68		15617		1

		81		17.7		1.55		15619		1

		81		16.6		1.36		15620		1

		81		14.0		0.85		15621		1

		81		17.7		1.47		15622		1

		81		14.4		0.75		15623		1

		81		14.4		0.65		15623		3

		81		14.3		0.72		15623		5

		81		14.7		0.90		15624		1

		81		12.1		0.51		15625		1

		81		13.1		0.65		15626		2

		81		17.1		1.49		15627		2

		81		11.7		0.56		15628		2

		81		17.0		1.20		15630		2

		81		17.1		1.23		15630		5

		81		13.3		0.70		15631		2

		81		15.6		1.36		15632		2

		81		14.3		0.74		15633		2

		81		15.8		1.07		15634		2

		81		12.0		0.46		15635		2

		81		15.1		0.98		15636		2

		81		13.8		0.78		15637		2

		81		14.1		0.74		15638		2

		81		13.7		0.66		15639		2

		81		12.1		0.44		15640		2

		81		13.9		0.64		15640		4

		81		11.8		0.45		15642		2

		81		9.2		0.19		15643		2

		81		17.2		1.56		15644		2

		81		21.1		2.16		15645		2

		81		17.2		1.29		15646		2

		81		19.8		1.56		15647		2

		81		11.9		0.44		15648		2

		81		17.1		1.19		15649		2

		81		14.5		0.81		15650		2

		81		12.6		0.51		15651		2

		81		12.5		0.51		15651		4

		81		19.3		1.94		15653		3

		81		19.2		1.95		15653		3

		81		14.0		0.70		15654		3

		81		11.7		0.42		15656		3

		81		11.3		0.37		15657		3

		81		11.3		0.38		15657		5

		81		19.3		2.01		15658		3

		81		17.9		1.49		15659		3

		81		14.3		0.74		15660		3

		81		14.1		0.74		15660		5

		81		11.9		0.42		15661		3

		81		11.1		0.33		15662		3

		81		14.2		0.75		15663		3

		81		14.4		0.76		15663		4

		81		18.3		1.47		15664		3

		81		13.8		0.75		15665		3

		81		12.0		0.46		15666		3

		81		11.2		0.33		15667		3

		81		18.0		1.60		15669		3

		81		11.0		0.35		15672		3

		81		11.1		0.35		15673		3

		81		11.2		0.40		15674		3

		81		16.8		1.45		15676		3

		81		16.0		1.03		15677		3

		81		12.8		0.54		15678		3

		81		12.5		0.47		15679		3

		81		11.5		0.39		15680		3

		81		11.0		0.39		15681		3

		81		11.7		0.38		15682		3

		81		18.6		1.94		15683		3

		81		17.0		1.28		15684		3

		81		14.3		0.85		15685		3

		81		12.6		0.50		15686		3

		81		16.3		1.18		15688		4

		81		13.3		0.50		15689		4

		81		13.2		0.51		15689		5

		81		17.9		1.60		15691		4

		81		15.1		0.87		15692		4

		81		15.7		0.89		15693		4

		81		12.7		0.50		15694		4

		81		17.4		1.25		15695		4

		81		16.2		1.08		15698		4

		81		13.6		0.62		15699		4

		81		15.2		0.98		15701		4

		81		13.7		0.65		15702		4

		81		11.0		0.35		15703		4

		81		11.9		0.45		15704		4

		81		18.7		2.04		15705		4

		81		14.6		0.84		15706		4

		81		11.9		0.41		15707		4

		81		11.1		0.35		15708		4
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				TL		WT		TAGNUM		TRIP #		R						Size grp		M		R		eff %

																		9		15		2		0.1333333333		GROUP 1

		81		9.2		0.19		15643		2		1						10		40		7		0.175

		81		9.7		0.22				2		1						11		51		4		0.0784313725

		81		10.4		0.26				4		1						12		26		4		0.1538461538		GROUP 2

		81		10.4		0.26				5		1						13		25		6		0.24

		81		10.5		0.30				5		1						14		32		5		0.15625

		81		10.6		0.26				2		1						15		18		4		0.2222222222

		81		10.6		0.29				4		1						16		18		2		0.1111111111

		81		10.8		0.30				2		1						17		18		3		0.1666666667

		81		10.8						3		1						18		8		0		0

		81		11.1		0.35				5		1						19		5		1		0.2

		81		11.2		0.39		14999		2		1						20&>		2		0		0

		81		11.3		0.38		15657		5		1

		81		11.4						3		1								258		38

		81		12.5		0.54		14995		2		1

		81		12.5		0.58		15616		3		1

		81		12.5		0.51		15651		4		1

		81		12.8		0.54		14988		3		1

		81		13.2		0.65		14992		4		1

		81		13.2		0.51		15689		5		1						GROUP 1		ESTM.		9 TO 11 INCHERS

		81		13.6		0.64		14973		3		1

		81		13.6		0.70		14973		5		1								R		UNMRK		C		M		CxM

		81		13.9		0.70		15607		2		1						1				27		27		0		0

		81		13.9		0.64		15640		4		1						2		5		16		21		27		567

		81		14.1		0.74		15660		5		1						3		2		24		26		43		1118

		81		14.3		0.72		15623		5		1						4		2		15		18		67		1206

		81		14.4		0.65		15623		3		1						5		4				14		82		1148

		81		14.4		0.76		15663		4		1

		81		14.9		0.89		14971		5		1																4039

		81		15.1		0.88		7914		3		1												311

		81		15.7		1.00		14993		2		1

		81		15.7		1.22		14982		3		1						GROUP 2		ESTM.		12 TO 21 INCHERS

		81		15.9		1.06		14978		5		1

		81		16.7		1.30		15614		3		1								R		UNMRK		C		M		CxM

		81		16.7		1.17		14989		5		1						1				41		41

		81		17.1		1.23		15630		5		1						2		3		25		27		41		1107

		81		17.7		1.29		13982		4		1						3		8		24		32		66		2112

		81		17.7		1.50		13982		5		1						4		5		15		20		90		1800

		81		19.2		1.95		15653		3		1						5		9		23		32		105		3360

																												8379

																								335

		GROUP		Ef Group		% of ef gp		est N				% of est

		9		9,10,11		14		44		0.0681114551		7

		10		9,10,11		38		117		0.1811145511		18

		11		9,10,11		48		150		0.2321981424		23

		12		12&>		17		57		0.0882352941		9

		13		12&>		16		55		0.0851393189		9				9

		14		12&>		21		70		0.1083591331		10				10

		15		12&>		12		40		0.0619195046		6				11

		16		12&>		12		40		0.0619195046		6				12

		17		12&>		12		40		0.0619195046		6				13

		18		12&>		5		18		0.0278637771		3				14

		19		12&>		3		11		0.0170278638		2				15

		20&>		12&>		1		4		0.0061919505		1				16
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Generl

		

		Location was 5 mile reach RM 1925.3 to 1930.3 (Foot of Grand I to foot of 2-Calf I.)

		All sgr 9" or >

		date		N		Effort		CPUE		temp		secchi		flow

		22-Sep		68		3.9		17.4		53.4/57.0		1.4		4050

		24-Sep		48		4.7		10.2		53.2/56.5		1.3		4110

		26-Sep		58		4.8		12.1		57/58.5		1.5		4140

		29-Sep		38		5.5		6.9		56/59		1.7		3990

		2-Oct		46		4.2		11		51.6/53.3		2.2





DATA

		

				TL		WT		TAGNUM		TRIP #		R

		81		17.7		1.55		15619		1

		81		17.7		1.47		15622		1

		81		17.1		1.49		15627		2

		81		17.0		1.20		15630		2

		81		17.6		1.36		13982		2

		81		17.2		1.56		15644		2

		81		17.2		1.29		15646		2

		81		17.1		1.19		15649		2

		81		17.9		1.49		15659		3

		81		17.0		1.28		15684		3

		81		17.2		1.33		13921		3

		81		17.7		1.29		13982		4		1

		81		17.9		1.60		15691		4

		81		17.4		1.25		15695		4

		81		17.6		1.54		6042		5

		81		17.1		1.23		15630		5		1

		81		17.0		1.45				5

		81		17.7		1.50		13982		5		1





Tag #

		

		81		17.6		1.54		6042		5

		81		18.0		1.60		6045		3

		81		15.2		0.90		7914		2

		81		15.1		0.88		7914		3

		81		19.1		2.05		8683		1

		81		14.3		0.74		10775		3

		81		16.7		1.25		10779		3

		81		16.5		1.19		10795		3

		81		18.0		1.65		13209		5

		81		13.2		0.52		13902		2

		81		15.8		0.96		13904		1

		81		17.2		1.33		13921		3

		81		16.3		1.12		13980		2

		81		17.6		1.36		13982		2

		81		17.7		1.29		13982		4

		81		17.7		1.50		13982		5

		81		20.7		2.21		14306		3

		81		13.1		0.60		14513		5

		81		16.0		1.10		14880		5

		81		14.0		1.08		14881		5

		81		14.1		0.66		14882		5

		81		12.0		0.41		14883		5

		81		14.5		0.81		14884		5

		81		14.4		0.77		14885		5

		81		11.9		0.49		14886		5

		81		12.0		0.48		14888		5

		81		11.7		0.45		14889		5

		81		14.4		0.70		14890		5

		81		11.5		0.44		14891		5

		81		13.7		0.71		14892		5

		81		11.8		0.42		14893		5

		81		13.7		0.68		14970		1

		81		14.9		0.86		14971		1

		81		14.9		0.89		14971		5

		81		16.2		1.22		14972		1

		81		13.7		0.67		14973		1

		81		13.6		0.64		14973		3

		81		13.6		0.70		14973		5

		81		13.1		0.56		14974		1

		81		12.8		0.56		14975		1

		81		11.0		0.34		14976		1

		81		14.1		0.66		14977		1

		81		15.8		1.05		14978		1

		81		15.9		1.06		14978		5

		81		14.1		0.85		14979		1

		81		11.5		0.44		14980		1

		81		12.5		0.45		14981		1

		81		15.7		1.25		14982		1

		81		15.7		1.22		14982		3

		81		16.7		1.25		14983		1

		81		14.0		0.75		14984		1

		81		14.2		0.78		14985		1

		81		12.4		0.45		14986		1

		81		11.5		0.35		14987		1

		81		13.0		0.55		14988		1

		81		12.8		0.54		14988		3

		81		16.5		1.25		14989		1

		81		16.7		1.17		14989		5

		81		13.3		0.50		14992		1

		81		13.2		0.65		14992		4

		81		15.8		1.03		14993		1

		81		15.7		1.00		14993		2

		81		11.5		0.38		14994		1

		81		12.6		0.55		14995		1

		81		12.5		0.54		14995		2

		81		12.8		0.55		14996		1

		81		12.0		0.46		14997		1

		81		14.1		0.80		14998		1

		81		11.4		0.40		14999		1

		81		11.2		0.39		14999		2

		81		11.0		0.35		15000		1

		81		13.5		0.60		15601		1

		81		11.9		0.39		15602		1

		81		11.2		0.36		15603		1

		81		11.2		0.35		15604		1

		81		13.9		0.71		15607		1

		81		13.9		0.70		15607		2

		81		12.6		0.48		15608		1

		81		12.5		0.60		15609		1

		81		13.1		0.56		15610		1

		81		11.2		0.30		15611		1

		81		11.1		0.30		15612		1

		81		16.8		1.25		15614		1

		81		16.7		1.30		15614		3

		81		18.5		1.71		15615		1

		81		12.3		1.55		15616		1

		81		12.5		0.58		15616		3

		81		14.0		0.68		15617		1

		81		17.7		1.55		15619		1

		81		16.6		1.36		15620		1

		81		14.0		0.85		15621		1

		81		17.7		1.47		15622		1

		81		14.4		0.75		15623		1

		81		14.4		0.65		15623		3

		81		14.3		0.72		15623		5

		81		14.7		0.90		15624		1

		81		12.1		0.51		15625		1

		81		13.1		0.65		15626		2

		81		17.1		1.49		15627		2

		81		11.7		0.56		15628		2

		81		17.0		1.20		15630		2

		81		17.1		1.23		15630		5

		81		13.3		0.70		15631		2

		81		15.6		1.36		15632		2

		81		14.3		0.74		15633		2

		81		15.8		1.07		15634		2

		81		12.0		0.46		15635		2

		81		15.1		0.98		15636		2

		81		13.8		0.78		15637		2

		81		14.1		0.74		15638		2

		81		13.7		0.66		15639		2

		81		12.1		0.44		15640		2

		81		13.9		0.64		15640		4

		81		11.8		0.45		15642		2

		81		9.2		0.19		15643		2

		81		17.2		1.56		15644		2

		81		21.1		2.16		15645		2

		81		17.2		1.29		15646		2

		81		19.8		1.56		15647		2

		81		11.9		0.44		15648		2

		81		17.1		1.19		15649		2

		81		14.5		0.81		15650		2

		81		12.6		0.51		15651		2

		81		12.5		0.51		15651		4

		81		19.3		1.94		15653		3

		81		19.2		1.95		15653		3

		81		14.0		0.70		15654		3

		81		11.7		0.42		15656		3

		81		11.3		0.37		15657		3

		81		11.3		0.38		15657		5

		81		19.3		2.01		15658		3

		81		17.9		1.49		15659		3

		81		14.3		0.74		15660		3

		81		14.1		0.74		15660		5

		81		11.9		0.42		15661		3

		81		11.1		0.33		15662		3

		81		14.2		0.75		15663		3

		81		14.4		0.76		15663		4

		81		18.3		1.47		15664		3

		81		13.8		0.75		15665		3

		81		12.0		0.46		15666		3

		81		11.2		0.33		15667		3

		81		18.0		1.60		15669		3

		81		11.0		0.35		15672		3

		81		11.1		0.35		15673		3

		81		11.2		0.40		15674		3

		81		16.8		1.45		15676		3

		81		16.0		1.03		15677		3

		81		12.8		0.54		15678		3

		81		12.5		0.47		15679		3

		81		11.5		0.39		15680		3

		81		11.0		0.39		15681		3

		81		11.7		0.38		15682		3

		81		18.6		1.94		15683		3

		81		17.0		1.28		15684		3

		81		14.3		0.85		15685		3

		81		12.6		0.50		15686		3

		81		16.3		1.18		15688		4

		81		13.3		0.50		15689		4

		81		13.2		0.51		15689		5

		81		17.9		1.60		15691		4

		81		15.1		0.87		15692		4

		81		15.7		0.89		15693		4

		81		12.7		0.50		15694		4
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