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Executive Summary

Substantial population declines since the 1800 led the State of Michigan to list lake sturgesraa
threatened species. The primary causes of théndeaf lake sturgeon are excess mortality on adults
through fishing and insufficient recruitment duehabitat loss and degradation, often caused by .dams
The goal of this document is to guide the manageroémake sturgeon with the hope of eventually
rehabilitating this species to the point that ih ¢ removed from the threatened species list andde
productive and unique fishery opportunities. Thinpry goals for lake sturgeon are to (1) conserve
populations that are currently self-sustaining; é2)drehabilitate depressed populations to thetpbiat
they are self-sustaining at a higher level of alaunce.

Currently, there are 24 lake sturgeon populatiafistiGguished by major watersheds) in Michigan
waters: two in the Lake Superior drainage, 11 m lthke Michigan drainage, nine in the Lake Huron
drainage, and two in the Lake Erie/Lake St. Clamplex. Of these 24 populations, only five argéain
size and three of these are considered to be abulada stable enough to currently support harvest
fisheries. Among the remaining 19 populations,at® below the minimum viable population size (80
adults) and are at high risk of extirpation dueaiedom factors. Four populations are classifiedeasg
small in size (80-200 adults) and are at a higk efsdeclining to below the minimum viable popudati
size. Three populations are classified as beindjunein size (200-750 adults).

A limited number of management actions can be taechieve population objectives for lake sturgeon
Some of the tools available to fishery managertude fishery regulations and enforcement to reduce
fishing mortality, habitat management to improvenditions or connectivity, stocking, and education.
Use of these tools for the rehabilitation of thieaes should focus on (1) minimizing or elimingtin
fishing mortality for populations with less than07&dults and maintaining fishing mortality at otdve
2-5% per year for large populations; (2) opportticédly improving habitat conditions or access to
spawning habitat; (3) supplemental stocking in paions where recruitment is limited and spawning
habitat improvements are not feasible or cost #ffec(4) working with the US Fish and Wildlife S#re

to promote the most effective sea lamprey congchniques; and (5) educating anglers and the denera
public about the plight of lake sturgeon to encgerthem to participate in management and restorafio
this unique species.

Limitations to Fisheries Division’s fiscal and pemsel resources requires that implementation of
management actions be prioritized across lake eturgpopulations, and balanced with the management
needs of other species across the state. Althaughse-by-case evaluation will typically be needed,
higher priority for action will be given to smallgropulations that are above the minimum viable
population size and populations that are expenmgndeclines of more than 30% over a 15-year period.
Populations below minimum viable population sizeove particular challenges, and management
actions such as stocking should be considered aitdy the factors leading to such a depressed atate
evaluated. Combining resources and encouragingerative participation by other state, federahat;

and provincial agencies and non-governmental orgainns will be required for the goal of lake skwg
rehabilitation to be realized.



I ntroduction

Of the 29 species of sturgeon worldwide, only thkel sturgeorAcipenser fulvescens is native to
Michigan. They are the largest and longest livfisg to swim in our waters, with the potential teigh
more than 250 Ib and reach 150 years of age (8odtCrossman 1973). These unique life historystrai
along with delayed maturation, intermittent spawpnilow natural mortality of adults, and high feciipd
tend to buffer lake sturgeon from extremes in thwirenment (Peterson et al. 2006). These
characteristics have contributed to the succesheobpecies, but they have also put them at rigktdu
human-induced mortality and habitat changes.

The history of lake sturgeon in Michigan is chaesized by three periods, abundance, scarcity, and
restoration. Prior to the mid-1800s lake sturgeene plentiful but often killed as a nuisance spgdor
causing damage to fishing nets. In the late 18@@d%kets developed for sturgeon flesh, eggs, anahsrg
sparking a targeted fishery that caused substamibmtality and decimated stocks by the early 1900s
(Tody 1974). The excess mortality was coupled wittreases in logging and development of industry,
which resulted in severe habitat degradation anmfsyread loss. Construction of dams preventedscce
to spawning sites, thereby reducing or eliminatiagruitment for many pozfzglations. The species was
considered to be on a path to extinction and lgrigglored for much of the 20century (Auer 1999). It
was not until the late 1900s that rehabilitationdree a priority. As a result of their low abundaand
loss of recruitment, lake sturgeon have been lidsdthreatened under the State of Michigan’s
Endangered Species Act (Section 36505 (1a), P4rtBB&dangered Species Protection, of Act No. 451 of
the Public Acts of 1994) for more than 30 yearstheD states and provinces around the Great Lakes
region have recognized the value and uniquenegsoépecies and have taken similar protectiveoacti

in hopes of rehabilitating depressed populationak# sturgeon.

Lake sturgeon are a valuable species that deseamagement action to increase populations that remai
depressed. They are a key component of the naiveiversity of the Great Lakes ecosystem, a
biodiversity that the Michigan Department of NatuResources (MDNR), Fisheries Division, is
entrusted to conserve (Biological Diversity Conséion Act of 1992, PA 93). They serve an important
role in the environment as a native benthivoredifagp on insects, crustaceans, and fish that octhpy
benthos of lakes and rivers. Lake sturgeon aakpecies that attracts the public’s interesttdukeir
large size and accessibility. In many areas tipeyva in shallow water, attracting attention andiiffg

a unique and unforgettable wildlife viewing expede. If populations are healthy and of a robusg,si
they can support a trophy fishery that provides gbeential to catch a once-in-a-lifetime fish. kak
sturgeon also serve an important cultural roleh@a lives of tribal people as described in the Nmé
Stewardship Plan (LRBOI 2008).

In 1997 the MDNR completed a lake sturgeon rehatiiin strategy (Hay-Chmielewski and Whelan
1997). That document served as a reference fasideanaking about lake sturgeon management in the
State of Michigan. This document builds upon tH8971 strategy, incorporating advances in our
knowledge of lake sturgeon biology and managenantyell as an update on the management goals and
objectives for this species. The primary goaldd&e sturgeon management are to:

(1) restore self-sustaining populations acrossStfage of Michigan to a level which would allow
lake sturgeon to be removed from the list of sthteatened species (Section 36505 (1a), Part
324, of Act 451 of 1994)

(2) maintain some populations of sufficient sizeptovide fisheries that support the recreational
and cultural needs of state and tribal fishers.



The management goals apply to populations of lakegson occupying both inland lakes and major
Great Lakes tributaries. For this strategy, a petmn is defined as those individuals spawnindhisita
major watershed. Populations fragmented by impbssiams may still exchange individuals and
gametes; however, passage only occurs in the dmamstdirection. These population fragments may be
treated differently for management and fishery atipns, but rejoining fragmented populations is an
eventual goal. In the Great Lakes, assignmentdi¥iduals to populations can be difficult outsiofethe
spawning season as populations are mixed, andcfigiid stray into Michigan waters from other
jurisdictions. Although lake sturgeon have threatk status statewide, the status of each individual
population varies. As a result, the overall gdatieveloping self-sustaining populations can bekéno
down into three sub-goals, which are to:

(1) conserve and maintain populations that areeatly self-sustaining,
(2) rehabilitate depressed populations so theyrmecelf-sustaining at a higher abundance, and
(3) reintroduce lake sturgeon to suitable, vabahbitat.

In some areas of the state, lake sturgeon exisrge numbers (e.g., > 750 adults), and efforsnsure
those populations maintain their abundance areoaitgr Other populations persist but at a lonardl.
Whenever possible, rehabilitation strategies toease these populations and move them towards self-
sufficiency should be implemented. Where poputetilave become locally extinct (also known as
extirpated), the probable reasons for the loss neduk identified and corrected before reintrodarcti
should be considered. Candidate waters for redntrion include those where appropriate habitagtexi

for self-sustaining or artificially supported pogtibns. Reintroductions could be made for mangaoea
including, but not limited to native species reatmm, gene banking, fishery creation, and estavlent

of populations for social and cultural reasons.

The goals and sub-goals presented above provideng-térm vision for guiding lake sturgeon
management. However, given the species’ life hisattributes, realizing these goals will take dixsa

As such, a number of more specific, measurable, tand-constrained objectives are presented to
operationalize the goals. Achieving individual exttjves will move us towards the longer-term gdal o
lake sturgeon delisting.

The State of Michigan recognizes several treatietsvéen the United States government and Native
American Tribes residing in Michigan. Tribal gomarents’ signatory to the 1836 and 1842 treaties
retained hunting, fishing, and gathering rights fisbal members. Tribal governments are sovereign
nations, have their own regulations for fishing teis, are partners in conserving this resource for
generations to come; however, they may view theagament of lake sturgeon differently than the State

Population Objectives

Two population characteristics were chosen as meadts in setting population objectives. Abundance
of fish is a typical measure representing the curséatus of a population and was thus choseneafirgh
metric. Adult abundance (i.e., sexually matureviaials) was the focus because this life stagines
easiest to sample given their congregation in sivkring the spawning season and their vulnerahdit
common sampling gears outside the breeding seaddre other population-level metric chosen for
evaluation was trajectory or rate of change overeti This benchmark indexes whether or not a
population is self-sustaining and helps identifiopties for population rehabilitation. Adult abdence
and population trajectory are measurable attribofeske sturgeon populations, but we recognize tha
challenges exist in their practical estimation. teile of the many estimation techniques availalole f



these metrics are beyond the scope of this docyrbehtbecause of these challenges, population-level
objectives are set within relatively coarse guitedi and case-by-case assessments may be necessary.

Based on these two metrics, adult abundance andlgitgm trajectory, categories were established for
lake sturgeon populations throughout Michigan (Fégl). Populations with adult abundances below 80
individuals were categorized as having populatibaow Minimum Viable Population level (MVP;
Schueller and Hayes 2011). These are populatitiesenmanagement efforts may be unsuccessful due to
random environmental events and the effects oftgeimbreeding. Small populations were classified
those with adult abundances between 80 and 200idindils, and these are at the highest risk ofriglli
below the MVP. Populations between 200 to 750viddials were categorized as medium, with a
lowered but still present risk of extinction. Tfieal category included populations with more tv0
adult lake sturgeon. These large populations wereed as having a relatively low risk of extinetio
(Welsh et al. 2010). The cutoff points for the M¥Rd large populations were drawn from the litexatu
(Schueller and Hayes 2011, Welsh et al. 2010),thetcutoff for the small/medium separation was
largely based on professional judgment by the cdtemusing experience with sturgeon populations and
setting and implementing fishery regulations.

Each abundance category was then classified asaisiog, stable, or decreasing as determined by the
trajectory over a 15-year window. Stable populati@jectories were populations which experieness |
than a 30% increase or decrease. Therefore, gamdahat are stable can still experience increasel
declines. The 30% boundary for these categoriessebected because lake sturgeon populations can be
difficult to assess and measurement error is oftgh. The committee felt that a change of that
magnitude could be detected via methods currersgduto measure population abundance and trends.
This 30% change would be subject to evaluation Ibgear period of time. This duration was chosen
because it represents the approximate amount efriseded for male lake sturgeon to mature.
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Figure 1. General framework for placing lake stéangy populations into categories based on knowledge
of their adult population abundance and trajectasr a 15-year period.



Based on our goals for lake sturgeon managementamdnt population status by category, Fisheries
Division will use the following objectives as guithes for lake sturgeon rehabilitation. The catégo
objectives (1-4) and intended movement of poputatibetween categories based on management
strategies are graphically displayed in Figure 2.

Population Objectives
Offset declines in populations that have been rediny at least 30% over 15 years.

1.
2.
3.

For stable populations, encourage practices tHhtase expansion.

Maintain positive growth in populations that havereased by more than 30% in the last 15

years.

Evaluate populations that are below the minimunbleigopulation size on a case by case basis
to determine if management action is a prudenbbigiee limited resources available.

For areas with suitable habitat that currently ladkke sturgeon population, restore or establish
new populations of lake sturgeon with suitable ¢jerractices. This objective is a low priority
and should be pursued opportunistically.
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Figure 2. Population objectives for lake sturge@sda upon categorical classification of individual
populations by abundance and trajectory over aeks-period, solid arrows represent desired movement
of populations, broken arrow represents possibleement of populations below MVP after careful
evaluation on a case-by-case basis.



Because of their low numbers and inherent samgiffigulty, abundance and trajectory data are lagki

for some lake sturgeon populations. When makingnagament decisions in such cases, Fisheries
Division has and will continue to use best profesal judgment and the precautionary principle, ngu
that conservative and protective actions are takamcertainty about a population exists. Table 1
presents a compilation of the status and trajeatbigll known lake sturgeon populations in the estaft
Michigan.

Table 1. Size and category for known lake sturgampulations in Michigan.

Estimated Adult

Watershed / Population Population Size Category Source, Affiliation
Lake Superior
Ontonagon Rivéf <25 Below MVP Ed Baker, MDNR
Sturgeon Rivér 1,808 Large stable Ed Baker, MDNR
Lake Michigan
Cedar Riveér <25 Below MVP Ed Baker, MDNR
Grand Rivet 103 Small declining Kregg Smith, MDNR
Indian Lak& 60 Below MVP Dave Caroffino, MDNR
Kalamazoo Riv&r 88 Small declining Kregg Smith, MDNR
Manistee Rivér 400 Medium stable M Holtgren, Little River
Band of Ottawa Indians
Manistique Rivér <25 Below MVP Steve Scott, MDNR
Big Manistique Lake <25 Below MVP Steve Scott, MDNR
Menominee Riv&r 5,272 Large stable Ed Baker, MDNR
Millecoquins Lake& <25 Below MVP Steve Scott, MDNR
Muskegon River 166 Small increasing Kregg Smith, MDNR
St. Joseph Rivér <25 Below MVP Kregg Smith, MDNR
Lake Huron
Au Sable Rivér <25 Below MVP Steve Sendek, MDNR
Black Lak& 1,125 Large stable Ed Baker, MDNR
Burt Laké 100 Small stable Ed Baker, MDNR
Carp Rivet <5 Below MVP RogeéGreiI, L_ake _Superior
tate University
Mullett Laké <25 Below MVP Ed Baker, MDNR
Otsego Lake 500 Medium stable Tim Cwalinski, MDNR
Rifle Rivef <25 Below MVP Jim Baker, MDNR
St. Marys Riveér 354 Medium stable Bauman et al. 2011
Saginaw Rivér <25 Below MVP Jim Baker, MDNR
Lake Erie
St. Clair River/Lake St. Cldir 15,882 Large stable Mike Thomas, MDNR

Justin Chiotti / Jim Boase, US

Detroit Rive? 4,838 Large stable ™" 2 n g Wildlife Service

®Estimate is based on public reports, observatigeateh, and professional judgment. For consistency
all areas where estimates were well below MdRindance was considered to be < 25 adults.

PEstimate is based on mark-recapture analysis.

“Populations that were either extinct or below MR &re anticipated to increase as a result of tecen

stocking.

dOtsego Lake’s population is non-native and wastetethrough stocking experiments, which provide
fishing opportunities regardless of populatire.



Population Monitoring

In many areas throughout Michigan the estimatdsla@ sturgeon abundance are based on professional
judgment. This is in part due to the inherenticlifity and expense of sampling small populations,it
reflects the need for better monitoring of our B®gs populations throughout the state. As parthef
resource management process, information on thesst# lake sturgeon populations is critical for
evaluating progress toward objectives and adjusti@gmagement actions where needed to meet these
objectives. The unique biology of this speciespnts particular challenges toward their assessraedt
each population poses situation-specific challersges opportunities. In addition, fiscal and perssn
limitations affect the ability of Fisheries Divisioto assess all lake sturgeon populations, and some
prioritization is needed to identify the situatiomBere an assessment is most critically needed.

Given the 15-year time frame set for analysis ajettory, populations should be evaluated at ldesdt
often. More frequent assessment of some popukaticay be desired, but the benefit of more inforomati
about a particular population must be weighed agaihe cost of less information about another.
Absolute abundance estimates are necessary torile¢epopulation status and management options, and
many methods are available for making them. Bgibnoand closed population estimators have been
used to determine abundance for Michigan waterkdBand Borgeson 1999, E. Baker and M. Thomas,
personal communication). The preferred methodefbimating adult abundance in Michigan waters will
be specific to each population and sampling regiesgned by the investigators, taking into accobet
size of the population, time of year, and type afmpling. If adult lake sturgeon can be effectively
captured using large-mesh gill nets or set lingthduinon-spawning times of the year, abundance Ibeay
estimated during a single year. However, if samgpls to occur on the spawning grounds, the feat th
lake sturgeon adults do not return each year tosipg streams requires that assessments occurlgnnua
over a 4-5 year period using an open populationahod

Regardless of survey timing or duration, all lakergeon captured provide opportunities for shod an
long term data collection. Lake sturgeon are siza that marking options are broad and will hattke |

or no impact on the fish or their behavior. FigerDivision has been using passive integrated
transponder (PIT) tags for nearly a decade and témain the preferred tagging method. These tags
contain a unique 15-digit number than can be réactrenically by passing a wand over the fish. The
ability to uniquely mark each fish allows valualdata on movement, growth, and behavior to be
collected at each recapture event, which may beyrgaren the longevity of the species. In addition,
capture and handling of lake sturgeon providesmoounity for collection of tissue samples whi@nc

be used or stored for genetic analysis.

Priorities for population monitoring should focus where the information provided will be most usefu
in distinguishing among management options. Wemagend the following priorities:

1. Populations with a harvest fishery where aboodastimates are needed to set fishery reguladions
to allocate harvest

2. Populations perceived to be near the cutofMfuiP

3. Populations currently classified as declining

4. Populations currently classified as stablehwigher priority for smaller populations

5. Populations currently classified as increasivith higher priority for smaller populations

Not all harvest fisheries fall under the first pitp, only those that require a population estintatset a
guota and allocate sturgeon harvest under the tefthe 2007 Consent Decree. Other harvest figheri
that do not require a population estimate for sgtéi quota are given a lower priority accordinghteir
trajectory and size. Secondly, knowing whetheoputation is above or below a minimally viable leve
is important for determining which management reses if any, should be devoted to a particular
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population. The final three categories were ptimed based on the relative level of risk for each
population. Those that are declining are at mistethat those that are stable, which are at mekethan
those that are increasing, and prioritization stidollow that risk gradient. In each of these amstes,
population monitoring should also be prioritizeddige, with small populations taking precedence.

Management Approaches

Threats to lake sturgeon population persistenceraoalvery in Michigan are not unlike those to other
sturgeon species worldwide. Major obstacles irelagcess mortality rates caused by fishing or other
sources, reduced spawning habitat as a result ydigdil barriers, and general degradation of habitat
required by each life stage (Rochard et al. 199)e sections below discuss the impacts of thede an
other threats as well as general management ag@®éor conservation and rehabilitation of thiscépe

in Michigan.

Addressing Mortality Limitations

In Michigan, adult lake sturgeon experience mdstdtiom two broad sources, natural causes and
humans. Natural mortality includes not only sepese, disease, and predation, but also some human-
induced causes over which we have little controluding boat strikes, impingement, and entrainment.
Estimates of lake sturgeon natural mortality hareged widely depending on location, population, and
method chosen (Baker 1980; Nowak and Jessop 1987ipbt et al. 1987). However, Bruch (2009)
estimated natural mortality for the Lake Winnebagpulation of lake sturgeon using a statisticaticat
at-age model and reported a value of 5.5%. Thaddnce of sea lamprey varies throughout the Great
Lakes, as does their impact on lake sturgeon. o@fjh the extent of lamprey-induced mortality orelak
sturgeon throughout the Great Lakes remains unknawwonding rates have been observed to be as high
as 22% in the St. Marys River (Sutton et al. 2004ke sturgeon populations are highly sensitive to
changes in rates of adult mortality (Velez-Espind Eoops 2009; Schueller and Hayes 2010), and
because Fisheries Division does not have diredtaioover natural mortality, human-induced mortalit
will generally need to be limited or even abserttatance the total mortality equation to ensurgtarm
viability of a population.

Fishery Regulation

The MDNR works cooperatively with tribes signatéoythe 1836 Treaty regarding lake sturgeon harvest
opportunities; however, the State does not regutédial fishing of lake sturgeon and individualbis
throughout the 1836 and 1842 territories set regula for their members. Accordingly, the sturgeon
fisheries discussed in this plan reference re@meatifishing by State anglers; however, fishing taity
rates apply to extractions by all individuals refless of affiliation. Commercial fishing for stemn has
been outlawed in all United States waters of theaGtakes since 1977. However, lake sturgeon reay b
captured as by-catch in commercial fisheries. Ceroial fishermen have cooperated with the MDNR
and the USFWS to collect biological data and ta@rlyeall lake sturgeon by-catch. This is an impott
information gathering partnership that is encoudagecontinue.

Lake sturgeon are listed under the State of Mialigg&ndangered Species Act and harvest of a state
threatened species is regulated under that actertUdection 36505(1a), Part 324, Endangered Species
Protection of Act No. 451 of P.A. 1994, a persorymat take, possess, transport, import, expor;gss,

sell or offer for sale, buy or offer to buy, anatstdetermined threatened species. However unidber s
section 36505(6b), the taking of a threatened sgeaithen it has been determined that its abundance
justifies a controlled harvest, is not in violatioh the law and is an acceptable practice in specif
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locations. As such, an important considerationhiis locument is the level of abundance that would
justify a controlled harvest.

Two fishery regulatory schemes are available fonaggment of lake sturgeon in Michigan: 1) catch and
release and 2) harvest. A catch and release yigtiervs anglers to target a specific speciessif,fthen
upon landing the fish it must be immediately reégbback into the water unharmed. Direct estimates
hooking and handling mortality are unavailable, axdn though sturgeon are a hardy fish, 100% salrviv
in catch and release fisheries is unrealistic.afvst fishery refers to anglers targeting and kéngpfish
from a population. Within harvest fisheries, mamglers release their catch, so mortality occunsuih
hooking and handling, as well as harvest. Direéitddng simply refers to the ability to target @esific
type of fish either for harvest or catch and redeféshing.

Sturgeon fishery regulations should be based onlptipn size and trajectory in order to limit fishes
to populations that could support such practides;owverall strategy is outlined in Figure 3. Bewaof
the risk of extirpation for small populations aheit sensitivity to even low amount of hooking and
handling mortality, directed fisheries on populat®f less than 200 adults should be prohibited.
Consistent with objectives for medium populationd &rge populations in decline, only catch-and-
release fisheries should be considered for thegelaiions. Expanding and stable large populatioag
have harvest fisheries, but possibly at differates, depending on the specific objectives for each
population. Several values have been proposedssaisable fishing mortality rates, generally rauggi
from 2-5% (Priegel and Wirth 1975, Bruch 2009). s®tvations from Lake Winnebago (Bruch 2009)
suggest that for populations to increase, therfgghiortality rate should not exceed 2% of the adult
population each year. For those populations thet meached carrying capacity or continue to preduc
surplus production, a fishing mortality rate noeta@eed 5% should allow the population to sustagifi
assuming other mortality sources are not high anduitment is sufficient to offset mortality.

12
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Figure 3. Fishery considerations for single lakegeon populations based upon population size and
trajectory over a 15-year period.

The guidelines for each population category shbeldhe basis of lake sturgeon fishery regulatiorise
suggested mortality rates are maximums, and loagsrmay be warranted for some populations that
provide benefits beyond fishing (i.e., broodstoclarses or critical research information). Minimsime
limits that have the potential to shift harvestgstee to large females are discouraged. If haofdatge
sturgeon is not a management goal, slot limits, damils of which have not yet been biologically
evaluated, may provide harvest potential and ptiotecfor a large portion of the spawning stock.
Mandatory registration of all lake sturgeon haredss currently practiced and allows Fisheries §on

to collect valuable biological and harvest inforipat This practice should continue until populato
and harvest levels reach a size where it is imjgact Seasonal bag limits are appropriate aseasanal
closures to protect highly vulnerable spawning stagjing fish. Catch and release fisheries shdst a
be limited to non-spawning times of the year. €ntly, directed sturgeon fishing is allowed statiawi
from mid-July through November. Given the threatbrstatus of the species and the potential for
incidental mortality, a review of this broad fisies warranted. The tools to manage lake sturgeon
fishing and harvest are many, but regulations rbasmplemented and evaluated on a case-by-case basi
to ensure that total mortality does not reach allthat impedes restoration objectives.

lllegal harvest can be devastating to lake sturgempulations, and can seriously undermine restorati
efforts. lllegal harvest is of particular concean populations that visibly spawn in shallow wataut it

can negatively affect any population. The sucadssoncerned citizens in reducing illegal harvest o
Black Lake indicates that coordinated efforts bemviaw enforcement and the general public can be an
effective approach to fight this problem. Durinytanes of the year, the MDNR relies on assistance
from the public to report and identify illegal hast.
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Sea Lamprey

Sea lampreys do not affect inland populations ké lsturgeon, but they have the potential to couteio
natural mortality in Great Lakes populations boifectly and indirectly. Large adult lake sturgezan
withstand and survive attacks; whereas, sub-adalisyoung mature adults may not (Patrick et al9200
Lake sturgeon that survive an initial attack fromsem lamprey are still at increased risk for seaond
infection at the wound site, which can lead to midst (Patrick et al. 2009). In addition to thedieact
effects of sea lamprey, the control program fos #pecies can unintentionally lead to impacts &g la
sturgeon. In particular, application of the cheahi@-trifluoromethyl-4-nitrophenol (TFM) can
occasionally result in mortality of age-0 juvenleke sturgeon. Further, sea lamprey barriers, both
physical and electric, fragment and reduce lakegstan habitat in similar ways to dams.

Tradeoffs between the effectiveness of sea lamipesyment and lake sturgeon recruitment may have to
be made. A revised treatment protocol was devdldpe applications of TFM to streams where lake
sturgeon were thought to exist. This called favdo doses and stream treatments later in the séason
reduce potential mortality of juvenile lake sturgebowever, this resulted in reduced effectiveraéthe
treatments for killing lamprey. Population modglinas suggested that if adult lake sturgeon muytali
increases as a result of higher lamprey abundanesuld be more detrimental to populations than
periodically affecting recruitment (Sutton et a02). The revised treatment protocol has beenlwide
applied in the past, including many rivers withaocumented natural reproduction of lake sturgeon.
Although the protocol has been modified in receearg to improve lamprey killing efficiency (M.
Fodale, US Fish and Wildlife Service, personal camitation), in practice, it should be very limited
scope and only periodically applied where docuntnttural reproduction of lake sturgeon occurst Fo
the benefit of all Great Lakes fish species, mamsge should err on the side of killing lamprey, not
saving every possible juvenile lake sturgeon.

Addressing Recruitment Limitations

Mortality is not the only challenge facing lake rgteon populations. Once mortality is under control
opportunities exist to expand the populations. d_akirgeon reproduce and rehabilitate themseluwgs ve
slowly, thus management to assist the rehabilitatirough directly enhancing populations and their
habitat are critical to the rehabilitation of ladterrgeon populations.

Habitat Rehabilitation and Evaluation

Throughout Michigan, lake sturgeon are limited bpitat. Degradation of spawning and nursery hgbita
as well as barriers reducing access to these talgita the primary causes of recruitment limitation
leading to population decline (Auer 1999). Thustgcting current habitats is crucial to maintagnthe
status of healthy sturgeon populations, and adiige$sbitat limitations for degraded populationsius
important long-term goal.

Habitat projects should be prioritized based orrthize, cost, and potential benefits; however, tmos
large-scale habitat projects addressing thesedliioits are expensive and hard to justify solelytton
basis of the benefit to lake sturgeon. Fisheriegsidn does not have the resources to independentl
conduct large-scale habitat projects such as damval or to develop technologies to facilitate pags
around existing dams. While removal of or passagend all barriers would provide the most bertefit
lake sturgeon, such an approach is not feasibléogically or economically. Habitat manipulations
affect not only lake sturgeon but also other fisd aquatic species. As a result, most habitatptejthat
benefit lake sturgeon will be opportunistic andaimbrative in nature and will need to be considemned
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case-by-case basis. When a habitat project thiapatentially affect lake sturgeon is being pladnthe
benefits towards achieving a self-sustaining pamrashould be considered and emphasized.

To determine which waters have the highest proibi@silof successful rehabilitation or establishmet
lake sturgeon populations, rivers and lakes througMichigan were evaluated by Hay-Chemliewski and
Whelan (1997). The goal of this analysis was fapsut prioritization efforts for habitat work thepuld
benefit lake sturgeon populations. The priorist [documented in Hay-Chemliewki and Whelan 1997)
should be updated as new data becomes availablantifative habitat assessments, similar to those
completed by Daugherty et al. (2009), are encouragethey would provide more detailed information
regarding the needs and potential for habitat restm in each body of water evaluated. This
information could be used to prioritize the limitexbources available for habitat projects.

Socking

Stocking is one of the most visible tools of fisdher management and has a role in lake sturgeon
rehabilitation. In cases where addressing habitaitations to spawning are infeasible or cost-
prohibitive, stocking is the primary means of ensyia population can persist or grow until habdan

be improved and self-sustaining status can be aethie Only six populations in Michigan waters are
believed to be self-sustaining: Black Lake, MenagsiiRiver, Sturgeon River, St. Marys River, Lake St.
Clair/st. Clair River, and the Detroit River (Bak2006; J. Chiotti, US Fish and Wildlife Service,
personal communication). Stocking is an attraatiagagement tool for increasing abundance becduse o
lake sturgeon’s naturally slow life cycle. All kksturgeon stocking should follow best management
practices for genetic conservation, and the stackians outlined in this document closely follovosk
recommended by Welsh et al. (2010).

Lake sturgeon rehabilitation efforts suffer frontaaek of cost-effective propagation techniques (Kae
al. 2000), requiring a strategy for prioritizing t&es for stocking. Goals for sturgeon stocking meyge
from creating a large, self-sustaining populationmimediately rescuing a population from the thiafat
extirpation. Goals should be explicit in any stagkproposal to facilitate the necessary priorttaa
Stocking proposals will be prioritized based on llaéchery resources available and the candidatersvat
available to receive fish. Generally proposaldgiesd solely for creation of a fishery will be pitzed
lower than those seeking to rescue or rebuild alladipn. Given production capacity limits and ¢ost
Fisheries Division cannot stock all areas and puilbritize populations based on size and trajectarkie
basis for these priorities focus on achieving safficiency of populations and protecting the ganet
integrity of the species as a whole. These préasriare:

Small-declining populations which are above MVP &8lilts)
Small-stable populations and medium-declining patioihs
Medium-stable populations

Populations below MVP (discussion below)

Extinct or new populations

arwpdE

This prioritization was chosen in order to maintgémetic integrity, rescue populations from the#brof
extirpation, and facilitate achievement of popwatobjectives. As such, it is important to notat ttve

do not recommend supplementation for populationkimihe increasing category since they are likely
reach population objectives on their own, withdw tisks (e.g., domestication selection) that simrk
incurs. Likewise, we do not recommend stockingange stable or large decreasing populations. d.arg
stable populations already show evidence of be#ifyssistaining at a high level and stocking is not
necessary. For large decreasing populations thigsfehould be on determining why the population is
declining rather than on simply supplementing dwkver, if abundance declines to the point that the
population falls into the medium category, stockimguld then become a priority. Within the clasegs
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populations where stocking is needed to achieveatiips, small, declining populations above MVP
were given the highest priority because they arénénmost serious jeopardy. Small stable populatio
and medium declining populations likely face simiigk of degradation without stocking, and wer&tne
in the priority list. Populations below MVP areoposed to be fourth in priority, and the specialation

of these populations is discussed below. Finddlgations where lake sturgeon formerly occurreddrat
now extinct, and locations where lake sturgeon weteknown to occur fall last in the priority lisince
stocking in these locations will not likely leadgelf-sufficient populations.

Populations below MVP were given a low stockingopty for several reasons. One major concern is
that populations with such low abundance likelyle®f situations with multiple limitations on the
population, and until the cause of the low abundarcaddressed, successful spawning and recruitment
will likely not occur. The circumstances surrourgleach population below MVP are likely to diffand
each of these situations should be evaluated @aserly-case basis. For those populations wellbelo
MVP, management efforts are unlikely to succeeayever, populations near MVP may be treated more
like small populations and receive higher priorityurther, obtaining gametes directly from popuolasi
with such a low abundance is likely to be difficidnd of low cost effectiveness. However,
supplementation simulations suggest that only aivelly small number of progeny is needed to raise
population above MVP (Schueller and Hayes, in predsus, if progeny from another population are
genetically similar, populations below MVP may lvescued” at relatively low cost.

If stocking has been determined as warranted, proppate donor stock must be available. Many
sturgeon populations are genetically distinct, ghelt progeny for stocking should preferentiallyneo
from within the population being stocked. In sttaas where this is not feasible (e.g., capture of
spawning adults is difficult) stocking from a clbseelated population can be considered (WelsHh.et a
2010). Lake sturgeon within the Great Lakes Bhsawe been classified into genetic stocking units
(GSU), which are groups of populations based ortiesimilarity. These GSUs provide managers with
guidance when choosing a donor stock (Welsh &04l0). In Michigan waters, four GSUs have been
identified: Sturgeon River (Lake Superior), thel8arys River, Green Bay, and all populations tegted
the Lower Peninsula (Welsh et al. 2008, Welsh.e2@10, J. Comben, Lake Superior State University,
unpublished data). All donor populations shouldnitiin the same GSU as the target population &nd b
large enough to provide acceptable levels of gemtersity over the duration of the stocking paogr

and have surplus gametes available so as notto th@rdonor population.

The number of sturgeon that should be stockeddeifiend on population status, proposed longevity of
the stocking program, and the estimated survivahaburity of the life stage chosen for stocking (stie

at al. 2010). Fisheries Division will use two stgies for stocking lake sturgeon. The goal offtres

will be to restore a self-sustaining populatioraatehabilitated population size of 750 sexually uret
adults. To maximize genetic diversity, the targfecking rate should span a generation so thairngbes
year class of progeny or adult crosses contribuspraportionately to the population (Miller and
Kapuscinski 2003). Welsh et al. (2010) outline gmbial numbers to stock depending on assumed
survival rates to adulthood. The goal of the sdcstocking strategy is to rescue populations thataa
high risk of extirpation, such as those near MMRis strategy can be used to maintain populatiamsnw
hatchery resources are not available to beginsiasua full-scale rehabilitation effort.

All lake sturgeon stocked must be marked to idgtkiEm as hatchery-reared fish. A variety of mdgho
have been used, but most recently coded-wire tags been used. Although these tags have a number
associated with them, their use in lake sturgeamig for presence or absence of a tag as letinablsag

is required to read the tag number. PIT tags hise@been used to mark juvenile lake sturgeons iEhi
the preferred method of marking juveniles gredtantl50 mm, as they allow non-lethal identificatidn
unique individuals. Whatever tagging method isdusiee marking of hatchery fish allows the suca¥ss
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stocking programs to be evaluated and helps deterihhnatural reproduction is occurring within a
supplemented population.

Managing adult mortality is the primary focus faké sturgeon, but if populations are to persigrow,
recruitment must at minimum replace every adult ih&illed. While stocking is often a hecessargit
for lake sturgeon rehabilitation, it should be veelnas a temporary option. The goal for lake stumge
management is to produce self-sustaining populgtioot those that require perpetual stocking. fd&tu
reproduction that leads to adult recruits is ciitio the long-term health of sturgeon populations
Michigan and can be measured either early in l#fesée, age-0 juveniles) or just prior to adult
recruitment (10-20 years after hatch). The beshaukand time for evaluating the success of natural
reproduction will depend on the population and veses available. If natural reproduction is absgnt
limited and stocking is required to maintain a dapian, there is an underlying problem limiting uetl
reproduction that should be identified and addiesg®en possible.

Education

Education is a key to increasing interest in lakegeon which will promote the species, encouragpew
use of the resource, and discourage illegal harvEiheries professionals and the general pulike a
are fascinated by lake sturgeon because of thegeldty, size, and historical and cultural sigrafice
throughout Michigan and the Great Lakes. Fishdbieésion should take every opportunity to tell the
story of the lake sturgeon and educate our citizdmit the uniqueness of this species. As morplpeo
become aware of the species and the threats itncaflyy faces, they will be more likely to join the
restoration efforts or report those who attempstadl them. Lake sturgeon rehabilitation will b@sh
likely to succeed if Fisheries Division can partméth other governmental agencies, interest grosipsh
as Sturgeon For Tomorrow, and members of the publiprotect current populations and improve
communication about goals and desires.

Non-profit organizations are critical to engagih@ tublic to protect this resource and to advahe# t
awareness about sturgeon. In addition to providifigrmation about lake sturgeon to the public sthe
organizations also devote time to protecting ttke lsturgeon from poachers during spawning migration
with innovative sturgeon guarding programs. The@ddanent needs to continue to engage these groups,
encourage their participation in lake sturgeon rgan#nt, and facilitate their activities with thebpa.

Limitations

Fisheries Division has substantial knowledge angesgise for effectively managing lake sturgeon;
however, the monetary and personnel resources mdimaiing. Lake sturgeon are only one component
of the fish biodiversity in the State of Michigavailable management resources have to be divioled
address all of the diverse interests and resoutwdsthe State holds in trust for its citizens. iM/h
significant progress has been made on our undeistgrand knowledge of sturgeon biology and life
history requirements since the 1997 rehabilitativategy, lake sturgeon management is still implaing
several information gaps. The following three esshave been identified as most critical:

Fish Passage — Connectivity of habitats is a key issue for lakergeon rehabilitation. Although dam
removal provides the most effective means of rempunpediments to spawning migration, removal is
not always feasible. Consequently, Fisheries xishould develop and encourage opportunitiessp t
lake sturgeon passage technologies in Michiganraatié suitable methods of passage can be dewélope
and implemented, connectivity to historic spawnamgl nursery habitat can be restored. Lake sturgeon
are entrained and killed by hydroelectric powerlesuand spillways. To fully allow fish passagesit i
essential that lake sturgeon are also protectetewmbving downstream from spawning, rearing, and
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feeding habitats. The development of effectiveand downstream passage technologies should be done
in cooperation with other state, federal, tribald g@rovincial management agencies as well as tkatpr
sector. Once suitable passage methods have bestifig, monetary resources must be allocated and
the installation should be carried out in conjumctiwith Federal Energy Regulatory Commission
licensing and relicensing proceedings.

Hatchery Needs — The ability of Fisheries Division to raise lakiirgeon continues to be limited by
space, expense, and availability of gametes. Dpwatnt of alternative culture methods is needed to
produce larger numbers of lake sturgeon at a lawest with a low risk of straying. Feed for lake
sturgeon culture remains costly. There is a doesed to test existing and develop new artificiaddo
sources to decrease the cost of rearing lake strgén some areas, gametes, fertilized eggs, en ev
larvae, are captured from the wild and reared fotaufour months in a hatchery trailer located eelja

to the source stream. This process is known asmstiside rearing and may provide benefits beyond a
traditional hatchery (Holtgren et al. 2007). Caongd evaluation of stream-side rearing is needgetth, in
terms of overall cost effectiveness as well ascggfen juvenile imprinting. The limited availabjiof
gametes that represent the genetic diversity of ktkirgeon throughout the state also impairs @iltur
options. As restoration progresses and more ptipak enter the large size category, they mayrbeco
eligible to be used as broodstock sources, allowstp enhance more populations if culture faesitare
available.

Genetic Sock Analysis — To ensure that genetically appropriate sourcesised for supplementation or
reintroduction, continued refinement of the genetiocking units is critical. Some populations in
Michigan have not yet been genetically describedi the potential for unique populations to exist
remains. The genetic composition of existing papoahs should continue to be periodically monitaied
evaluate the rate of change in genetic diversityhese data should be used to guide selection of
broodstock sources and to ensure that any hartreaségy protects this species and unique population
segments.
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