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Barriers to Lake Sturgeon Recruitment

Michigan

Recovery and Rehabilitation?

*Many states have developed rehabilitation
plans for lake sturgeon

*Research has been initiated

*Recruitment is still low

Many lake sturgeon populations have not

recovered from early decline
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Lack of recruitment suggests
1) Barriers to natural reproduction

2) During critical early life stages




Unique Study Site -Black Lake, Ml

Upper Black River




Black Lake
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Spawning Sites
-Upper Black River-

Unique Attributes

Fish spawn throughout a 1 mile stretch
of river

Sturgeon are easily visible from stream
back

Location is consistent on an annual
basis

Experimental manipulation



Critical Life History Stages

- Stages Potentially Limiting Natural Reproduction - Spawner Abundance
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Critical Life History Stages

- Stages Potentially Limiting Natural Reproduction -
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Critical Life History Stages

- Stages Potentially Limiting Natural Reproduction - Magnitude of Loss
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Study Objectives

Objective 1: Determine drifting behavior of
larvae

Objective 2: Estimate the magnitude of loss as
larvae drift from spawning grounds

Objective 3: Test for size-based survival
Objective 4. Determine the role of predation in

loss with laboratory experiments

Future Objectives:

Objective 5: Identify family specific dispersal
behavior and survival




General Methods

-Repeated Drift Net Sampling-

» Drift net sampling was conducted during
2005 and 2006 at two site on the UBR

»Five nets were deployed at each location

| >We conducted at least 10 nights of
simultaneous sampling each year

Redbridge

»Five hours of sampling at each site offset
by one hour

»Larvae were counted after each hour and
in each net at both sites

»Measurements of depth and flow were
taken across the entire site and in front of
each net

1
O Kilometers




Objective 1: Examine the dispersal behavior of larval sturgeon

Hypothesis 1: Subset of larvae leave spawning ground each evening
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Hypothesis 2: Larvae disperse each evening but dispersal is extended
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Obijective 1: Examine the dispersal behavior of larval sturgeon
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Obijective 2: Estimate the magnitude of loss (Based on Relative Abundance)

Observed Loss = 2047

Nursery

Habitat
Spawning
Ground

Observed Loss = 1182
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Objective 2: Estimate the magnitude of loss (Based on Larval Abundance Estimates)

Veshchev et al. (1994)

P = Number of larvae passing the sampling site

g = is the flow volume (m3 h)

N = Number of larvae collected in each net after 1h
O = Volume of water sampled (m3 h1)

K = Net efficiency

Estimated Loss = 50377
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Obijective 2: Estimate the magnitude of loss (Refining Methods for Estimating Abundance)
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What is K?

Does K depend on net placement,
collection site or larval abundance?

Obtaining accurate
estimates of natural reproduction
will be critical for guiding future
population specific management

activities



Objective 3: Test for size-based survival: Is bigger really better?

Total Length at Hatch for Family Groupings of Lake Sturgeon

Studies have
demonstrated that the probability of survival
Is a function of larval size (Miller et al., 1988)

Performance
Predator detection
Increased time to starvation

Methods

> 10 larvae from each site were
collected every hour

»Larvae were brought back to the
stream-side research facility

»Larvae were measured by hand
(2005) or digitally imaged and
measured against a standard at a later \
date

»Paired T-test conducted to test for ‘%
differences in average size




Objective 3: Test for size-based survival - Is bigger really better?

Average Length
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Objective 3: Test for size-based survival - Is bigger really better?
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Objective 3: Test for size-based survival - Is bi better?
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Objective 4: Determine the role of predation in loss with laboratory experiments

Methods
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Future Research

/“ wd'
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Wﬁ"g; Genetic Implications of Loss
Wi
: »Magnitude in loss may lead to
decreases in genetic diversity or changes
in the contribution of spawning adults
»Over the past several years we reared
larvae collected at each site separately
A A A . s
o' < < »We have also observed family specific
> , , variance in hatching time and emergence
m&"mﬁ Wﬁgﬁ Wﬂ,ﬁ
7 s 4 »On two nights, we collected and reared
o o e larvae separately by hour
N W A
< 4 4 > This will allow us to determine whether a

pulse is comprised of related individuals
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