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Great Lakes — Rehabilitation

1. Conserve and rehabilitate extant populations to
self-sustaining abundance™

2. Re-establish extirpated populations within their known
historic range”

3. Establish additional populations within their suspected
historic range*

* Hay-Chmielewski and Whelan (1997)
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Many rehabilitation and management plans for lake sturgeon have been developed throughout the G. L.



Central tenets – listed in slide (cited from MDNR Lake Sturgeon Rehabilitation Strategy)
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Many strategies have been suggested to accomplish the rehabilitation objectives, including:



Habitat enhancement – providing appropriate lake sturgeon habitats to promote, reproductive success, survival, and growth



Fish passage – restore access to habitats historically available in these systems, eliminate impounded stocks



Hatchery rearing/stocking – Supplement natural reproduction or re-establish stocks



Aggressive management – Heavily regulated and monitored populations which are currently self-sustaining


Which strategy?

Which systems?

Where to iImplement?
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The question is:  



Which strategy would work best in a given system?



Which systems have the greatest potential for rehabilitation success?



Where in these systems should these strategies be implemented? 


=
Great Lakes — Rehabilitation

Four major impediments identified (Holey et al 2000):
1. Stock status and assessment
2. Adequate fish passage technologies
3. Propagation and stocking techniques

4. Habitat requirements/availability
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4 major impediments to rehabilitation efforts have been identified


Great Lakes — Research

4 major impediments (Holey et al 2000):
1. Stock status and assesJ
2. Adequate passage technc%
3. Propagation and stocking techn%

4. Habit iIrements/availability
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Since that time, we have gained:



a large body of information on the status of remnant stocks and their characteristics



fish passage technologies have been and continue to be developed



Hatchery-rearing practices and stocking techniques have been developed



and studies of habitat use have provided insight to the habitat requirements of the various life stages of lake sturgeon


Great Lakes — Research

4 major impediments (Holey et al 2000):
1. Stock status and assesJ
2. Adequate passage technc%
3. Propagation and stocking techn%

4. Habit iIrements. availability
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However, the one impediment that remains is information on the availability and characteristics of lake sturgeon habitats in Great Lakes tributaries


Habitat availability 7
Need to know: (IH

Quantity

Lake Michigan
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What we are talking about in terms of habitat availability, we need information on:



The quantity of habitat available in a given system for a particular lifestage


Habitat availability

Need to know:

Optimal
Bl Fxcellent
Quantity B Good
B Poor
Fair
Quality

Lake Michigan
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The relative quality of that habitat


Habitat availability

Need to know:

Optimal
Bl Excellent
Quantity B Good
B Poor
_ Fair
Quality
Accessibility

Potential accessibility

Lake Michigan


Presenter
Presentation Notes
And whether or not the habitat is currently or potentially accessible to lake sturgeon from the Lake Michigan basin.



(Use illustration to show that if provided fish passage, what habitats would we be providing access to?)


Habitat availabllity

Need to know:

Optimal
Bl Excellent
Quantity B Good
B Poor
_ Fair
Quality
Accessibility

Potential accessibility
Critical information \ QR |ake Michigan

Determining strategies
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This is critical information in determining the appropriate rehabilitation and management strategies for lake sturgeon throughout the GL


ODbjectives

1. Habitat sampling protocol
Standardized
Obijective

Quantitative
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Therefore, the objective of our project were to:



Develop a habitat sampling protocol that provided a standardize, objective, and quantitative measure of life-stage specific lake sturgeon habitat.




ODbjectives

2. Determine life-stage specific habitat characteristics
Egg and spawning adult
Staging adult

Age-0 juveniles
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To determine life-stage specific habitat characteristics for egg/spawning adult, staging adult, and age-0 juvenile lake sturgeon in 10 selected Great Lakes tributaries in northern Lake Michigan




ODbjectives

3. Ultilize information to determine system-specific
restoration strategies
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And finally to utilize the information along with what we know about population status in these systems to determine restoration strategies that are system specific


Study Sites

MANISTIQUE

MICHIGAN

MENOMINEE

PESHTIGO

PENSAUKEE "/

LITTLE SUAMICO
SUAMICO
DUCK CREEK

WISCONSIN LOWER FOX



Presenter
Presentation Notes
Mention study sites


Study Sites

MANISTIQUE

MICHIGAN

PENSAUKEE "/

LITTLE SUAMICO
SUAMICO

DUCI:j;Eg
WISCONSIN LOWER FOX
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Relatively large, self-sustaining populations in the Menominee and Peshtigo rivers, the others contain smaller populations ranging from approximately 10 to 100 spawners per year


Study Sites

MANISTIQUE

MICHIGAN

MENOMINEE

L|TTLE§%O
Duct%
WISCONSIN LOWER FOX
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The other five systems currently are believed to support no lake sturgeon spawning, but are historically known to support lake sturgeon or there is interest in establishing spawning populations in these systems.


Study Reaches

Upstream-most historic
spawning sites

Site of natural barrier
(e.g., falls)

|dentification of probable
spawning locations/habitat
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Our study reaches in each system were from the mouth at Lake Michigan to the …. in systems where the historic distribution of lake sturgeon is known, or to the location of probable spawning habitat in tributaries in which we have no information


Methods

Transect-based, stratified
random sample design

Run

0.5—-1.0 m depth
< 0.3 m/s water velocity

Riffle

< 0.5 m depth
> 0.3 m/s water velocity

Pool

= 1.0 m depth
< 0.3 m/s water velocity



Presenter
Presentation Notes
To sample the habitat in each tributary we utilized a stratified random sample design by defining three general habitat types based on water velocity and depth characteristics under representative discharge conditions




Methods

Habitat sampling
Randomly spaced transects
Runs — 100 to 200 m
Riffles — 10 to 50 m
Pools — 10 to 50 m

Transition zones
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Within each general habitat type, we then collected point samples from the L, M, and R channel segments along sampled randomly spaced transects within each general habitat type as well as in the transition zones between consecutive habitat types.


Methods

Geo-referenced point samples
Water depth (m)
Channel gradient (m/km)
Substrate size (mm)
Important factors identified

In determining lake sturgeon
habitat use
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At each point location …



Based on the literature, these are important factors in determining habitat use


Methods

Spatial analyses — ArcGIS®© 9.0
Delineated river reaches

Imported habitat data
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We then conducted spatial analyses in ArcGIS …


Methods

Spatial analyses — ArcGIS®© 9.0

Delineated river reaches
Imported data

Interpolation
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We then conducted interpolations for each habitat variable we measured, utilizing the delineated river channel as an analysis mask and a polyline barrier layer to constrain the interpolation to the longitudinal gradient of the river channel


Methods

Spatial analyses — ArcGIS® 9.0

Delineated river reaches
Imported data

Interpolation

epth

-y
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So essentially, what we then had was a series of independent, spatially explicit models of our habitat characteristics of interest


Methods

Spatial analyses — ArcGIS® 9.0

Delineated river reaches
Imported data
Interpolation

Reclassify using HSI
Threader et al. (1998)

Geometric mean

Composite model

Wa

4 ?’ 73
* %

&
'""-,":..\

ter Depth

E \ AN



Presenter
Presentation Notes
The next step was then to examine the habitat in terms of lake sturgeon suitability, and calculate an overall measure a suitability taking into consideration all of the habitat characteristics we measured simultaneously, which we accomplished by reclassifying the data based on the Threader et al. HSI model and calculating a geometric mean of the HSI values.


Spawning Adult — Substrate
HSI Values Substrate

(Threader et al. 1998)
Substrate type HSI

Clay 0
Silt 0
Sand 0
Gravel 0.5
Cobble 1
Boulder 1
Bedrock 0.3

Repeat for other habitat variables
and life stages


Presenter
Presentation Notes
Illustrate the reclassification process …


Spawning Adult — Substrate Substrate
HSI Values Suitability

(Threader et al. 1998) RIS Y VT

Substrate type HSI
Clay 0
Silt 0
Sand 0
Gravel 0.5
Cobble 1
Boulder 1
Bedrock 0.3

Repeat for other habitat variables
and life stages
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Arrive at the new layer exhibiting suitability


Water Depth
Suitability

Gradient
Suitability

Substrate
Suitability

Vo m
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Calculating the geometric mean


Composite model

Life-stage specific estimates:

Quality
Quantity
Spatial distribution
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To create the composite model, showing the life-stage specific quality, quantity, and distribution of life-stage specific habitat characteristics in a given system.


Applications

Utilize available information
Population status/characteristics (previous studies)

Habitat availability/characteristics (this study)

|dentify:
System-specific impediments to rehabilitation

Appropriate rehabilitation strategy
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With this information, we can utilize the available information on ….


Applications

4

“~,

:; Chalk Hill
2,005 habitat samples, 142.9 rkm 2

=)

)

H.Q. spawning habitat = 4.5% (6.4 rkm) i

Menominee River

Availability = 10% (0.6 rkm) 5 Grand Rapids
: : %4/ »
Staging habitat = 46% (66 rkm)
Park Mill

Age-0 juvenile habitat = 82% (119 rkm) = 22% ~;

Availability = 4% (3 rkm) | Lake

W Michigan
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In the Menominee River, we collected 2,005 habitat samples from 143 rkm to the Sturgeon Falls Dam in 2004.



High-quality spawning habitat was found in approximately 4.5% of the reach (or roughly 6.4 rkm).  However, only 10% of that is actually available to lake sturgeon migrating into the river from Lake Michigan.  The other 90% is found in the impounded reaches, mainly in those listed above.



Staging habitat was found throughout each reach,



High-quality juvenile habitat was also highly available (82%) … however, again, most of the habitat is in the impounded reaches




Applications

Menominee River - recommendations

o~
L/

Fish passage Y

v

moe

Increase spawning habitat by 90%
Increase juvenile habitat by 96%
Re-establish historic range

Eliminate isolated stocks

W Michigan
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Based on the information, we know that a large proportion of the available lake sturgeon habitat in the Menominee River is currently unavailable, and we know that this habitat supports lake sturgeon (large isolated populations).  



Therefore, fish passage is an appropriate option for rehabilitation because it …


Other systems

Extant populations:
Large quantities of habitat
Limited habitat access (dams)
Fish passage

Other systems:
Limited spawning/staging habitat

Habitat creation/enhancement
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Similar to the Menominee, the other systems supporting lake sturgeon stocks, for the most part, showed similar results …



The systems where lake sturgeon are not currently present exhibited a lack of spawning and staging habitat, suggesting creation or enhancement was an appropriate option prior to any introduction efforts in these systems


Other applications

|dentify:
Appropriate stocking locations
Enhance survival, acclimation
Physical habitat:discharge relationships
PHABSIM, Hydrologic models (seasonal changes)
Habitat:abundance relationships

Estimate carrying capacity, develop thresholds
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Other applications of the habitat data resulting from our study:






Conclusions

Critical first step
Lake sturgeon habitat analysis
Incorporation into rehabilitation process
Methods
Applicable to other Lake Michigan systems

Standardized — allows for comparisons



Acknowledgments

Technicians
Brian Spindler
Ashlee Paver

Funding Agencies

Restoration Program

o'bQE Assessment & F!astnruhcn Program

Grﬁat Lakes

PURDUE UNIVERSITY



	Slide Number 1
	Great Lakes – Rehabilitation
	Great Lakes – Options
	Great Lakes – Options
	Great Lakes – Rehabilitation
	Great Lakes – Research
	Great Lakes – Research
	Habitat availability
	Habitat availability
	Habitat availability
	Habitat availability
	Objectives
	Objectives
	Objectives
	Study Sites
	Study Sites
	Study Sites
	Study Reaches
	Methods
	Methods
	Methods
	Methods
	Methods
	Methods
	Methods
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Composite model
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36

