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ABSTRACT

The St Marys River supports a significant walleye (Sander vitreus) sport and subsistence fishery based on natural reproduction and supplemental stocking.  This guide was developed in order to better understand the role and impacts of walleye stocking in the St. Marys River.  A review of past stocking practices indicates that stocked fish have provided a meaningful contribution (>30%) to the sport and subsistence fisheries in the River and have not noticeably impacted the wild population.  Under terms of this plan, Total river-wide walleye stocking will vary over the next ten years from 290,000-400,000 spring fingerlings from wild broodstock collected from the St. Marys River.  All cultured fish will be marked. Based on fingerling availability, specific stocking densities will vary annually in each of the five river reaches that are stocked from a baseline level, to half of baseline, to doubling baseline, to no stocking at all.  Evaluation of this stocking regime will be accomplished using an annual creel survey, fall electrofishing survey, screening samples for the presence or absence of fish culture marks, and periodic river-wide gill net assessments. 
INTRODUCTION
The Great Lakes Fishery Commission’s (GLFC) Lake Huron Committee (LHC) established the St. Marys River Fisheries Task Group (SMRFTG) in 1997 to coordinate fisheries assessment among the agencies with jurisdictions over this water body (Fielder 2002a).  Membership on this task group is comprised of various fisheries management agencies, specifically, Michigan Department of Natural Resources (MDNR), Ontario Ministry of Natural Resources (OMNR), Chippewa/Ottawa Resource Authority (CORA) member tribes, United States Fish and Wildlife Service (USFWS), and the Department of Fisheries and Oceans Canada (DFO).  The SMRFTG also engages the Sault College of Applied Arts and Technology (Sault College), and Lake Superior State University (LSSU) as resource members.

The LHC has expressed an interest in developing fish community objectives (FCOs) for the St. Marys River.  Such an effort will likely include objectives for each important species spanning a variety of management issues.  However, due to the magnitude of developing FCOs, the LHC has charged the SMRFTG with addressing issues of more immediate concern, specifically, walleye stocking practices in the St. Marys River. The LHC went further and decided that walleye stocking will continue in the St. Marys River.  The intent of this document is to develop a walleye stocking rationale, and a strategy to evaluate the impacts of stocking against that rationale. 

HISTORICAL BACKGROUND OF THE ST. MARYS RIVER AND WALLEYE STOCKING

The St. Marys River connects Lake Superior with Lake Huron and spans 75,038 surface hectares in area with an average discharge of 3,030 m3s-1. For management purposes the river is divided into eleven reaches.  These reaches include the Upper River, Sault Area, North Sugar Island Channel, Lake Nicolet, Lake George, Middle Channel Area, West Neebish Channel, St. Joseph Channel, Lake Munuscong, Raber Bay, and Potagannissing Bay (Figure 1.).  Historically seven of these eleven reaches have been stocked but only six have been stocked since 1992. These six include the Upper River, Sault Area, Lake Nicolet, Lake George, Raber Bay, and Potagannissing Bay.  These reaches were stocked based primarily on fishing pressure, proximity from believed walleye spawning areas, and access to hatchery stocking trucks.  Although the Upper River reach (section 1) is not a part of this plan (falls under the purview of the Lake Superior Committee), information collected from this reach has been used in the development of this guide. 
[image: image1.jpg]Lake Superior

Michigan

Reaches

Upper St. Marys

Sault Area

North Sugar Island Channel
Lake Nicolet

Lake George

Middle Channel Area

[d West Neebish Channel

E] st Joseph Channel

E] Lake Munuscong

E) Raber Bay
EE} Potagannissing Bay

N
Lake —
Nicolet 012345

St. Joseph
Island

North
=< Channel

Lake
Munuscong

r:aidg/,
_ United States

Lime Isaind

Drummond
Island

Lake Huron




Figure 1.  St. Marys River reaches and various locations identified in this plan.

The St. Marys River is unique in that it contains a wide variety of aquatic habitat that includes lacustrine, riverine, cold water, cool water, and warm water, and it forms the boundary between the United States and Canada.  The river has undergone a number of major alterations over time, such as the building of the locks, periodic dredging and creation of dikes (Liston et al. 1986).  These changes have resulted in a significant decline in the high gradient riverine habitat used by many species for spawning purposes (Duffy et al. 1987; Bray 1992; Edsall and Gannon 1993).  

The fish community of the St. Marys River is a diverse assemblage of predator and prey species that reflect the river’s various habitats. The St. Marys River was considered to have one of the larger walleye populations in Lake Huron before large-scale perturbation in the mid 20th Century depleted those populations (Schneider and Leach 1977).  Other important predators include northern pike (Esox lucius), smallmouth bass (Micropterus dolomieu), and to some degree, yellow perch (Perca flavescens) (Fielder et al. 2004). While the river is known for its salmonid fisheries in the rapids, most salmonids are returning adults from Lake Huron and are not likely regular predators on the river’s prey base.  

The St. Marys River is host to a substantial sport fishery, a Native American subsistence fishery, and a neighboring commercial fishery, all of which exploit St. Marys River stocks of walleye at certain times of the year (Fielder et al. 2002).  The collective sport fishery in the river regularly exceeds one-half million angler hours per year that at times represents as much as 36% of the total sport fishing effort in the Michigan waters of Lake Huron (Fielder et al. 2002). Walleye are among the most targeted fish species by sport anglers in the river and the fourth most frequently harvested by number (Fielder et al. 2002).  Sport harvest of walleye in the open water fishery averaged nearly 19,000 fish per year between 1987 and 2001.  Neighboring licensed commercial fisheries in Lake Huron’s North Channel have taken as much as 2,550 kg of walleye, or about 2,448 fish (Fielder et al. 2002). Angler harvest rate declined somewhat in the late 1990s relative to fisheries in the 1980s but rebounded in 2001 (Fielder et al. 2002). The total annual mortality rate for walleye was 51% in 1995 and 49% in 2002 (Fielder et al. 2004).

Walleye abundance as indicated by periodic fish community netting surveys has been relatively stable since the mid 1970s (Fielder et al. 2004).  It is not clear, however, to what degree past stocking efforts have contributed to this stability or to the fishery.  Fish community surveys began in the mid 1970s before regular stocking of walleye. Still, it is difficult to determine if stocking of walleye compensated for declines in natural recruitment over this time period or if perhaps survival of wild walleye was somehow compensatory to the stockings. The fish community survey design has not provided a good index of annual recruitment of walleye due to the infrequency with which that study is conducted (Fielder et al. 2004; Gebhardt et al. 2002). 
The status of individual spawning stocks within the St. Marys River remains largely unknown. Walleye are known to spawn in the Munuscong, Potagannissing, Garden, Bar, and Echo Rivers and possibly the Charlotte and Root Rivers (Gebhardt et al. 2002). There is also evidence that walleye spawn on shoals in Lake Munuscong as well (Liston et. al, 1986; CORA unpublished data).  Fishery managers are concerned that many of these spawning stocks are substantially less abundant than in the past, particularly in the Echo and Bar Rivers. Two genetic studies both concluded that spawning walleye in the St. Marys River are genetically different from the Bay de Noc source of fish which was used as a source for stocking the St. Marys River for many years (Billington et al. 1998; Caroffino 2004). This suggests that natural reproduction has been persistent in the St. Marys River and some genetic identity has endured. The Bar River run of spawning walleye has been identified as the most unique (Carroffino 2004). 
There is little historical data with which to reference abundance of walleye in the St. Marys River today.  A creel survey in 1938 yielded an angler harvest rate of 0.05 walleye per hour, the same value documented in 2001, although there was concern over the quality of the fishery in 1938 (Westerman and Van Oosten 1937; Fielder et al. 2002).  Fielder et al. (2004) compared catch-per-unit-effort (CPUE) of walleye in similar survey gear between the St. Marys River and Saginaw Bay.  The CPUE in the St. Marys River was only about 1/3 that of Saginaw Bay which itself was considered depressed (Fielder and Baker 2004). The two water bodies may not be of equal productive capacity, however, and the predator community of the St. Marys River may be more diverse limiting the place of walleye in the fish community. There are no population estimates for walleye in the St. Marys River. 

Walleye growth rate is used as a barometer of abundance in many recovering populations because growth is usually density dependent (Colby et al. 1994).  Growth of walleye in the St. Marys River, as indicated by mean length at age, increased in 2002 over past surveys generally improving to something more in-line with growth rates of walleye in the State of Michigan and Ontario waters of the North Channel. 

Fielder and Waybrant (1998) noted that the age structure of the walleye population may have reflected some indication of stocking patterns.  All walleye fingerlings released in the St. Marys River in 1998 were marked with oxytetracycline (OTC), which is a common antibiotic that leaves a permanent florescent mark on bony structures. Subsequent collections of age-0 walleye in the fall of 1998 near stocking locations in the river revealed that 60% of the 84 fish sampled were of hatchery origin (MDNR, unpublished data).  Total hatchery contribution was estimated at 34.8% by combining all agency fall electrofishing survey data from 1998-2006 (SMRFTG, unpublished data).  In all, 378 age-0 walleye have been collected and screened for OTC marks over this period.  Even though good spatial coverage is lacking, and the data was biased toward reaches receiving stocked fish, no relationship was obvious between the contribution of hatchery origin fish, year, and stocking densities; however, there does seem to be a fairly strong relationship between the contribution of hatchery fish, specific river reach and stocking densities.  It should be noted that the east shoreline (Ontario waters) of Lake George has produced no hatchery fish and has never produced more than two wild age-0 walleye in the two sites electrofished.  While not stocked, surveys in the St. Joseph Channel (2007 & 2008) have failed to produce any age-0 walleye (OMNR, unpublished data).  This preliminary data indicate a gradient effect; that is, contribution of stocked walleye increases as you move farther away from Lake Munuscong in all directions.  (Table 1). 

Table 1.  Results of fall electrofishing surveys and OTC evaluation of age-0 walleye from various reaches in the St. Marys River 1998, 2003-06.  All fish were marked with OTC after 1997 except for 2000 and in 2004 only 78.5% were marked.  No fish were screened for the presence of OTC in 1999- 2002.

	Year
	 
	Total Number
	 Number Hatchery
	 Number Wild
	Number Stocked
	Percent Hatchery

	 1998 Total
	
	38
	28
	10
	154,760
	73.6%

	 2003 Total
	
	44
	27
	17
	343,333
	61.6%

	 2004 Total
	
	200
	22
	178
	299,600
	11.1%*

	 2005 Total
	
	49
	8
	41
	108,113
	16.3%

	 2006 Total
	 
	47
	46
	1
	213,010
	97.6%

	Grand Total
	
	378
	131
	247
	1,118,816
	34.7%

	Reach
	 
	Total Number
	 Number Hatchery
	 Number Wild
	Number Stocked
	Percent Hatchery

	Upper River Total
	
	111
	79
	32
	579,464
	71.1%

	Sault Ste. Marie Total
	42
	20
	22
	221,246
	48.2%

	Lake George Total
	
	52
	16
	36
	68,951
	31.3%

	Lake Nicolet Total
	 
	11
	0
	11
	40,000
	0.0%

	Lake Munuscong
	 
	74
	0
	74
	0
	0.0%

	Raber Bay Total
	
	55
	3
	52
	105,755
	5.0%

	Potagannissing Bay
	
	20
	9
	11
	103,400
	43.6%

	Grand Total
	 
	365
	127
	238
	1,118,816
	34.8%


    *2004 data was adjusted to account for a partial OTC marking (78.5%)

In addition to the fall electrofishing data, preliminary unadjusted data from OTC screening, suggest that in 2007, river-wide walleye stocking accounted for just over 31% of the sport caught walleye in the St. Marys River (CORA, unpublished data).  A total of 138 fish were collected from the sport fishery, representing four reaches.  The Lake George reach contributed the greatest percentage of hatchery produced fish with 37.5% attributed to hatchery origin.  The Lake Munuscong reach had the lowest estimated contribution of hatchery fish at 25%.  However, these results indicate that at least during certain seasons, hatchery fish can still comprise a meaningful proportion (25.0%) of the harvest even in non-stocked areas (Table 2). 
Table 2.   Summary of OTC sampling from sport caught fish from four reaches in the St. Marys River, 2007.

	Reach
	 
	Number Sampled
	Positive for OTC
	Negative for OTC
	Percent hatchery 

	Lake George
	16
	6
	10
	37.5%

	Lake Nicolet
	63
	22
	41
	34.9%

	Lake Munuscong
	36
	9
	27
	25.0%

	Potagannissing Bay
	23
	6
	17
	26.1%

	Total
	
	138
	43
	95
	31.2%


Although these data sets are relatively small, incomplete, and have some biases, they suggest that while stocked walleye survive the first summer and comprise a significant proportion of the total population (34.8%), and contribute to the sport fishery (37.5%), there is also considerable natural reproduction which contributes to all reaches of the river.  Indeed, both yellow perch and walleye reproduction were unusually good throughout much of the Great Lakes in 1998 and 2003 (MDNR, unpublished data), and it appears the St. Marys River walleye populations may have experienced these unusually strong year-classes as well. 
Walleye were first stocked in the St. Marys River in 1985.  MDNR and CORA member tribes have been the only two agencies to pursue walleye stocking in the river. The number of walleye stocked and stocking locations in the river have been inconsistent through time.  Since 1985 over 4 million walleye have been stocked in the river below the compensating gates.  Stocking rates have generally increased through time.  Some years there was no stocking while the peak stocking year occurred in 2003 when 427,385 walleye were stocked in the river.  The average stocking rate over this period was 167,325 with the average stocking rate over the last 10 years (1998-2007) increasing to 200,399, and the average stocking rate over the last 5 years (2003-2007) increasing to 283,249 (Table 3).  An alternate-year stocking approach at specific locations in the St. Marys River was used from 1991 to 1999; however this stocking approach was never appropriately evaluated.     

	
	
	
	
	
	
	
	
	

	Table 3. Number of walleye stocked from 1985-2008 (2008 spring fingerlings only) at six reaches in the Michigan waters of the St.  Marys River. ( ) = fall fingerlings, ML = Manistique Lake strain, LBDN = Little Bay De Noc strain and SMR = St. Marys River strain.                                                                                         

	

	Year
	Gamete Source
	Sault Area
	Lake Nicolet 
	Lake George
	Lake Munuscong
	Raber Bay
	Potagannissing Bay
	Total

	1985
	ML
	29,982
	0
	0
	0
	0
	0
	29,982

	1986
	ML
	25,334
	0
	0
	0
	0
	69,473
	94,807

	1987
	ML
	0
	0
	0
	0
	0
	85,429
	85,429

	1988
	ML
	20,651
	0
	0
	0
	0
	81,060
	101,711

	1989
	LBDN
	47,671
	0
	0
	0
	0
	127,659
	175,330

	1990
	LBDN
	56,721
	0
	0
	7,210
	0
	101,970
	165,901

	1991
	LBDN
	25,023
	0
	0
	0
	0
	0
	25,023

	1992
	LBDN
	25,179
	0
	0
	60,505
	101,837
	140,653
	328,174

	1993
	LBDN
	0
	0
	0
	0
	0
	0
	0

	1994
	LBDN
	77,555
	0
	0
	0
	0
	144,752
	222,025

	1995
	LBDN
	0
	0
	0
	0
	0
	0
	0

	1996
	LBDN
	109,715
	0
	0
	0
	0
	194,655
	304,370

	1997
	LBDN
	0
	0
	0
	0
	0
	0
	0

	1998
	LBDN
	94,155
	0
	55,639
	0
	50,220
	50,220
	250,234

	1999
	SMR/LBDN
	0
	0
	0
	0
	0
	0
	0

	2000
	SMR/LBDN
	92,000
	0
	20,000
	0
	0
	149,239
	261,239

	2001
	SMR 
	66,336 (9,875)
	0
	72,712
	0
	0
	30,000
	169,048

	2002
	SMR 
	0
	0
	0
	0
	(5,970)
	156,946
	107,618

	2003
	SMR/LBDN
	101,115 (25,235)0
	0
	98,080
	0
	99,755
	133,200
	427,385

	2004
	SMR 
	45,800 (5,000)
	40,000
	49,600
	0
	(5,000)
	133,400
	248,800

	2005
	SMR 
	0
	(5,000)
	0
	0
	(1,000)
	50,000
	56,000

	2006
	SMR 
	44,096
	(5,000)
	68,951
	0
	68,160 (1,000)
	102,078
	289,885

	2007
	SMR 
	59,220
	20,640 (5,000)
	41,332
	0
	20,640 (1,600)
	243,785
	394,177

	2008
	SMR 
	40,317
	77,562
	0
	0
	77,562
	100,750
	278,654

	
	
	 
	 
	 
	 
	
	
	


Current stocking rates of walleye in the St. Mary’s River are a result of a short-term cooperative arrangement developed between MDNR and CORA. The agreement established a temporary stocking target of 200,000 to 400,000 spring fingerlings for all reaches below the compensation gates, which was based more on historic stocking practices than on any habitat basis.  

GOAL AND OBJECTIVES
Goal:  Enhance the walleye fishery over what would occur with wild fish alone through judicious stocking.
Objective 1 (Increase abundance of age-0 walleye in all stocked reaches):  By 2018, CPUE of age-0 walleye captured in the fall electrofishing survey should average in excess of 6.8 fish/hour in all stocked reaches and hatchery origin fish should comprise a minimum of 20% of the samples. 
Objective 2 (Maintain abundance of age-0 walleye in all non-stocked reaches):  By 2018, average CPUE of age-0 walleye captured in the fall electrofishing survey should not significantly decline in any non-stocked reach and hatchery origin fish should comprise no more than 20% of the samples.
Objective 3 (Balance contribution of hatchery origin fish in the creel):  By 2018, hatchery origin fish should comprise a minimum of 20% and not exceed 60% of the sport caught fish river-wide.
Objective 4 (Determine the best stocking densities for each of the five stocked reaches):  Varying stocking rates annually in each reach receiving stocking will provide the information required to allow optimal stocking rates for each reach to be determined. 
Objective 5 (Maintain abundance of all important wild fish populations):    No important fish species surveyed in the St. Marys River Assessment Plan should significantly decline during the proposed 10 year walleye stocking regime.  Achieving the goal for the walleye fishery should not come at the expense of the wild resident fish communities.
Fully understanding the impact of stocked fish on wild fish communities after twenty years of stocking is problematic.  Therefore, measuring progress toward achieving this goal will be extremely difficult. Although the goal of enhancing fishing opportunities beyond what would occur with natural fish alone may not be fully addressed here, this study design will assess the contribution of the stocked fish to the total population.  
RECOMMENDED MANAGEMENT ACTION
Stocking Locations
Action:  Stock five St Marys River reaches: the Sault Area, Lake Nicolet, Lake George, Raber Bay, and Potagannissing Bay.

Rationale:  Catch rates of fall age-0 walleye from electrofishing surveys were highest at Lake Munuscong, a non-stocked reach; however all past stocking locations showed reasonable catch rates as well, indicating the stocked fish do survive well in these reaches (Figure 2).  All of these reaches have good accessibility to stocking vehicles and all experience fairly high fishing activity. 
Figure 2.  Total CPUE of age-0 walleye captured during electrofishing from seven reaches in the St. Marys River, fall 1992-2006.
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Action:  Do not stock five reaches:  North Sugar Island Channel, West Neebish Island Channel, Middle Channel area, Lake Munuscong and St. Joseph Channel reaches.

Rationale:  In order to reduce direct competition with wild spawning populations, the Lake Munuscong reach should not be stocked.  The other four reaches will not be stocked because they are either inaccessible to stocking vehicles and/or are required to provide contrast in order to better evaluate the stocked reaches.   

Life Stage

Action:  Spring fingerlings 25-75 mm long will be the primary life stage of walleye stocked in the St. Marys River.
Rationale:  Fry and spring fingerlings are the life stage most readily available for stocking on a regular basis. Conventional practice calls for stocking the youngest life stage possible with which good survival could be expected. Young life stages of walleye and other fish generally cost less to produce and are more readily available.  Spring fingerling walleye have become the principal life stage stocked by both MDNR and CORA member tribes partly because they are of sufficient size to avoid predation.  Spring fingerlings are also piscivorous at the time of stocking such that they are no longer dependent on zooplankton resources for food.  OMNR walleye provincial stocking guidelines also recommend using fingerlings in certain cases (Kerr et al. 1996).  

Number to be Stocked

Action:  Stock 290,000 to 400,000 spring walleye on an annual basis.

Rationale:  In accordance with the LHC’s instructions and to provide for a basis of evaluation, a base level of 400,000 spring fingerling walleye will be stocked in the St. Marys River on an annual basis.  This level reflects past stocking numbers, and is within the range of accepted stocking densities based on literature review (Dexter and O’Neal 2004, Fielder 1992, and Kerr et al. 1996).  At the current stocking level, biological parameters for the walleye population are acceptable and the fish are contributing to the fishery.
Action:  Stock variable densities of walleye in each reach on an annual basis. Stocking numbers will rotate annually for each reach from baseline, to half of baseline, to doubling baseline, to no stocking.  
Rationale:  Specific baseline numbers to be stocked in each reach is based on a relative proportion of available habitat.  A four year rotational stocking regime will be employed in order to learn as much as possible from each individual river reach. While results may not be statistically significant, this variable stocking rate is expected to provide enough contrast to evaluate each reach and eventually provide enough data to fine tune each stocking reach to the appropriate stocking level that will maximize survival and return to the fishery.  Table 4 describes the proposed stocking schedule.  If production goals are met each year, total stocking numbers would range from a low of 290,000 to a high of 400,000.  In the event that walleye production from culture facilities does not meet the stocking goal, each reach will be fully completed before fish are stocked at the next reach.  Priority for which reach is stocked first will be determined through consultation between the agencies.  However, for the following year, any reach that was shorted from the previous year becomes priority and the stocking table is adjusted accordingly.  

Table 4.  Stocking numbers and locations based on an annual stocking rate of 290,000 - 400,000 spring fingerling, 2009 – 2018. 
	Year
	Sault Area
	Lake Nicolet 
	Lake George
	Raber Bay
	Potagannissing Bay
	Total

	BASE
	20,000
	40,000
	80,000
	60,000
	200,000
	400,000

	2009
	20,000
	80,000
	80,000
	60,000
	100,000
	340,000

	2010
	0
	0
	0
	0
	400,000
	400,000

	2011
	20,000
	40,000
	160,000
	120,000
	0
	340,000

	2012
	10,000
	20,000
	40,000
	30,000
	200,000
	300,000

	2013
	40,000
	0
	160,000
	120,000
	0
	320,000

	2014
	0
	0
	0
	0
	400,000
	400,000

	2015
	20,000
	80,000
	160,000
	60,000
	0
	320,000

	2016
	10,000
	20,000
	40,000
	120,000
	100,000
	290,000

	2017
	40,000
	40,000
	80,000
	30,000
	200,000
	390,000

	2018
	0
	0
	0
	0
	400,000
	400,000


Broodstock Management
Action:  Walleye spawning in Lake Munuscong and Potagannissing River should continue to serve as the source of gametes for stocking the St. Marys River.
Rationale:  The concern over selection of brood sources is that (1) any wild, locally adapted genetic stocks should be protected and preserved to the extent possible, and (2) stocking using brood sources from outside the St. Marys River has the potential to introduce genetic traits that are less adapted to the local environment.  The risk is that subsequent generations may lose their genetic fitness as outside traits are inherited. Both Lake Munuscong and Potagannissing River walleye are a local source, genetically unique from past outside sources such as Bays de Noc (Billington et al. 1998), and is consistent with both MDNR and OMNR stocking guidelines.  
Carroffino (2004) reported that in the St Marys River;
· There is significant genetic variation among the wild spawning stocks 

· Lake Munuscong walleye are similar to Manistique Lake walleye

· Potagannissing River walleye are similar to Little Bay de Noc walleye
· Bar River walleye appear to be the most unique (no outside genetic influence), and therefore, perhaps the least affected by past stockings. 

Caroffino did not rule out the possibility that the original genetic haplotypes in the Munuscong and Potagannissing River runs were coincidentally similar to the outside brood sources as no historic samples were available for comparison.  Still, it appears that gene flow may have already occurred in much of the St. Marys River walleye population.  From this, it appears that Bar River walleye may be the most appropriate brood source for the St. Marys River as they appear to be less influenced by past stocking practices; unfortunately, the size of the adult population that spawns in the Bar River is too low to ensure genetic diversity (D. Caroffino, Lake Superior State University, unpublished data) or to be dependable in magnitude (OMNR, unpublished data).  
Future gamete collections should follow protocols identified in the MDNR Broodstock Management Plan (Whelan 2006).  Egg collection and fertilization techniques are also relevant in that inbreeding depression can occur from a small number of pairings or related pairings of spawning adults that are selected for gamete collection.  These concerns and issues can be minimized by taking certain precautions when identifying brood sources.

Evaluation
Several assessment methods will be needed to evaluate the progress toward increasing walleye fishing opportunities beyond what would occur in the absence of stocking.  Fortunately, all these assessment methods are already in place.  These include creel and fall electrofishing surveys, the St. Marys River Assessment Plan (summer gill net survey), and evaluation of marked fish.  In order to appropriately evaluate this guide, all management agencies should make long-term commitments to these surveys, data collection and analysis.  
Reaching the goal of this plan depends on stocked walleye fingerlings surviving sufficiently to increase annual recruitment beyond what would occur in the absence of stocking.  For this reason, evaluation will focus on assessing year class composition and year class strength.  The methods for evaluating the specific objectives of this guide are as follows:  

Objective 1  (Increase abundance of age-0 walleye in all stocked reaches):  Year class strength will be determined annually by electrofishing the St. Marys River for fall age-0 walleye following the methods of Serns (1982) and Schneider (2000).  DC pulse electrofishing boats will be utilized to survey seven of the eleven reaches annually.  A minimum of three sections (within each river reach) will be sampled, each spanning a minimum of 3.2 kilometers of representative shoreline.  Year class strength will be expressed as mean CPUE by reach and by year.  Comparisons of mean CPUE will be made between stocked and non-stocked locations, between wild and hatchery fish, between stocking densities and between habitat types.  Significant differences will be determined with ANOVA or similar nonparametric procedures as necessary at a confidence level of P=0.05.   When sampling a stocked reach, a minimum of one electrofishing section (at least 3.2 kilometers of shoreline distance) should be in proximity to the release site.  The other runs should be randomized.
All stocked walleye will be marked to allow differentiation from wild fish in subsequent collections.  Typically, young walleye are mass marked using OTC.  If OTC is used, marking protocol and detection procedures will follow the methods of Fielder (2002b).  A target of 150 specimens from various collection activities will be analyzed for the presence of a mark each year to calculate an estimate of year class composition (normally expressed as a corresponding percentage of both stocked and wild origins).  Specimens will be analyzed as a subsample by river reach and will reflect both stocked locations and non-stocked areas.  Exact collections cannot be fully predicted but the inclusion of non-stocked regions and a pooling of specimens is expected to provide good coverage of the river.  Based on the ratio of marked to unmarked fish determined in 1998 (as a possible expected ratio), a total sample size of 150 will result in a coefficient of variation less than 0.10 (Szalai and Bence 2002).
Objective 2  (Maintain abundance of age-0 walleye in all non-stocked reaches):  Same assessment methods as described in objective 1.
Objective 3  (Balance contribution of hatchery origin fish in the creel):  In addition to the 150 samples collected from the fall electrofishing survey a minimum of 150 samples will be screened from cooperating sport fisherman and during walleye sport fishing tournaments for the presence or absence of marks as well.  Specimens will be analyzed as a subsample by river reach and will reflect both stocked locations and non-stocked areas.  Exact collections cannot be fully predicted but the inclusion of non-stocked regions and a pooling of specimens is expected to provide good coverage of the river.  
Results from creel surveys will be used to estimate harvest, fishing pressure, harvest rates and will also provide age structure of the harvested walleye.  In addition, estimates of the relative contribution and importance of stocked walleye to the sport fishery will be determined for at least some reaches of the river.
An annual creel survey began in 2005 for the St. Marys River. That year included coverage of most of the river by two clerks as a cooperative agreement between OMNR and MDNR.  The study has since been reduced to a single MDNR clerk because of funding limitations, resulting in the survey of only Michigan waters of the river each year.  It is anticipated that this reduced creel survey will continue through the duration of this study. 
Objective 4 (Determine best stocking densities for each of the five stocked reaches):  CORA fall age-0 electrofishing data (Unpublished) suggest a fairly strong relationship between numbers stocked in spring and fall CPUE in the Upper River.  Varying stocking rates will provide enough contrast to build a relationship for each reach within the St. Marys River.  After ten years of comparing stocking densities with fall age-0 electrofishing CPUE, appropriate stocking densities for each reach will be determined.  In addition to varying stocking densities, years of no stocking will be incorporated in each reach in order to evaluate contributions from wild fish in the absence of stocked fish.  Specifically addressing or assessing the interaction between stocked fish and wild will be extremely difficult, but by incorporating non-stocked years we may able to detect large scale effects.

Exact stocking numbers will rotate annually within each reach from baseline, to half of baseline, to doubling baseline, to no stocking for all reaches receiving stocked fish (Table 4).  

Objective 5  (Maintain abundance of all important wild fish populations):  The St. Marys River Assessment Plan (Gebhardt et al. 2002) calls for a river-wide gill net assessment every three years.  Data collected from this assessment provide information on fish population dynamics including age structure of the walleye population, growth and condition, and overall trends in abundance. This study also provides similar information on various other species which will be critical in order to assess possible effects of the walleye stocking program on these wild populations.  This survey has been conducted in 1995, 2002, and 2006 and is scheduled for 2009.  The survey is likely to occur at least two more times during the 10 year evaluation period.  Agency support of this survey has been strengthened since the SMRFTG was formed and the members of the task group have been working toward conducting this survey every two years. 
Specifically assessing the interaction between stocked fish and wild fish communities will be extremely difficult.  The CPUE, age structure, growth, and abundance data collected for each important fish species should allow us to detect large gross changes in these communities should they occur.  A large change in any of these parameters outside the range previously reported in these surveys should be cause for concern.  If such a change is reported, a further and more detailed review should be conducted in order to determine the extent, if any, walleye stocking contributed to this change.
REVIEW AND REVISION
This stocking plan and evaluation study should be conducted for a period of 10 years.  Although a relatively long study period, it is expected that some management benefits may be simultaneously realized.  Thus, the approach is similar to an adaptive management strategy in which both management benefits and study answers are simultaneously achieved.  At the conclusion of the 10 years, final analysis would include recommendations on the future of walleye stocking in the river and possibly a need to revise this guide.

RECOMMENDATION CRITERIA
Recommendations as to the ultimate benefits of walleye stocking over the course of this evaluation will depend on several factors including trends in natural reproduction, the survival and contribution of stocked fish, and the fisheries. It is impossible to predict how or if this variable stocking regime of 290,000 – 400,000 fish will affect the overall St. Marys River fish community. It is hoped, however, that by extending our evaluation over a 10 year period, we will be able to understand the effects of stocking relative to our goal statement.  The magnitude of walleye stocking is problematic.  Evaluation by percent composition of the year classes alone may simply be a function of stocking density which could be adjusted.  Consequently, evaluation of the resulting walleye population in light of the larger fish community, including its trends in growth and condition, will be important factors in ultimately understanding if any measurable benefits to the population or the fishery from stocking walleye in the St. Marys River will be achieved.  Of course, it is important to realize that benefits to a fishery can and often are realized through stocking efforts that do not necessarily enhance a wild population.  Of primary importance to managers is to ensure that stocking 290,000-400,000 walleye does not negatively affect existing wild populations to a significant degree.  
At the conclusion of this study the LHC will have answers to:

· Has stocking met its goals? 
· Should stocking be continued?
· Should stocking density or frequency be adjusted? 
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