Sturgeon Lesson Plan 
Lesson Title: Population estimation based on juvenile Lake Sturgeon (Acipenser fulvescens) capture data
Background:
Lake sturgeon grow rapidly through the first spring and summer of life.  During the juvenile stage individuals develop a bony exterior and become less vulnerable to predation by most fish predators.  Rates of mortality decrease as a function of age.  Mortality during the first winter is fairly high but thereafter, annual probabilities of survival are high.  In the Black Lake system and other Great Lakes tributaries, research has shown that individuals are likely to remain in the lower reaches of natal rivers until the fall when they disperse to lake habitats. Prior to dispersal, researchers conduct assessments to estimate population numbers of young Lake Sturgeon.  Monitoring juvenile (more specifically, young of year) Lake Sturgeon abundance provides biologists with information associated with recruitment levels.  Larval drift numbers are also used in relation to juvenile numbers to estimate survivorship from the larval to juvenile stages.  The “juvenile” lake sturgeon stage is categorized as the time between when morphological features are similar to those of an adult and the time of gonad development.  The juvenile stage for lake sturgeon may last approximately 10 to 25 years or more dependent upon when they reach sexual maturity.  This exercise pertains to the time period at 4 months of age, or approximately 100 mm in total length.
Procedure:
1. Discuss the process of science with students as a review.  If this is an introduction to the process of science it is recommended that you use a short video from arklive.org.
2. Provide students with a background about the location, methodology as well as the data used to estimate juvenile (or young of year) abundance.  Allow students to come up with reasons why knowing the abundance of young lake sturgeon is important.  

a. Location and Methodology
i. Surveys were conducted on the Black River (tributary to Black Lake) located in the Northern Lower Peninsula of Michigan.  
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ii. There were three locations (transects) which were sampled three times each.  Only one transect was sampled per night (which totals 9 sample nights).  Sampling started at the most downstream transect (Transect 1) and continued upstream until each of the three transects were sampled three times.  
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1. The first “Pass” (or survey of transect) is referred to as the “Mark” pass.  During the first pass lake sturgeon are captured marked and released.  The second pass is the “Mark-Recapture” pass.  During the second pass lake sturgeon are captured and inspected for any previous capture marks.  If the fish did not have a mark indicating that it was indeed captured during the first pass, then a unique mark was given to identify this as a fish marked only during the second pass.  If a captured fish did have a mark indicating that the fish was indeed a “recapture” from the first pass, then the fish was recorded as a “recapture”.  The third and final pass, is referred to as the final “Recapture” pass.  Fish captured during the third pass that did not posses any tags were recorded as captures, while those with previous unique tags were recorded as recaptures.  

a. Based on the information provided on the website about tagging adults, an instructor might ask: “how do researchers tag juvenile Lake Sturgeon”?  
3. Now that the students are familiar with the location and methods associated with sampling, we can introduce the data and begin asking questions.  
4. Give students a limited amount of time (10 minutes or less) to look at the teacher selected data (Figure 1) and record questions they have on their process of science worksheet.
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Note that 0, at time 1 is zero; this happens because we start this sampling with no marked
animals. For each subsequent time period, M,is simply the sum of all previous values in the “New
marked" column. From the above, we can estimate population size as:

(0*100)+ 100*85) + 170°105) _ 26350 _ ()
0415425 w0 7

Note that had we sampled only two times, our population size estimate would be 567, o this
value is dependent on the number of samples taken





Figure 1.  Looking at the "Raw Data" worksheet we see that 5 fish were captured during the first capture period.
5. Introduce the students to the equations used to generate the population estimate. 

a. For example: Schnabel Index: 
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b. Where Mi = the total number of previously marked animals at time i, Ci = the number caught at time i, and Ri = the number of marked animals caught at time i.  
c. Review the supporting document “Population Estimate Informative Sheet. pdf” for more information about the details and variety of different population estimates.  

6. Have students complete the worksheet with a partner.  They may need additional time to check information in the data set.
7. Compile a list of questions on the whiteboard and give the students a few minutes to choose the question they’d like to pursue, while the teacher eliminates questions that time or the data will not support.  
8. Assign questions from the list to be answered by pairs of students or allow students to choose their own question and groups.  

9. Each group will need a process of science worksheet to guide the development of a hypothesis and prediction for their question. 
10. Allow time for students to analyze and compile data for their hypothesis.  
11. Students present their initial question, hypothesis, data, additional questions that arose and conclusion for peer review and discussion.  The teacher should keep a running list of the additional question that arose during the analysis.  This is a good reminder of the circular nature of science.
