Random Sampling Concepts 
February 10, 2013


Lessen Plan Title: Random Sampling Concepts
Trainer Name: 

Training Time:  4-5 hours
Audience:  West African fisheries observers
Prerequisites: 

· Reading: Section 3.6 & Appendix 11 in manual; Observer Logbook (training version) 

· Modules: Fisheries management & stock assessment (overview); Basic math; observer logbook overview; 
Equipment:  (include associated file names (e.g. ppt))
· AV: LCD projector, computer, laser pointer, 

· Software: MS Powerpoint, MS Word, 

· Files: LP_random_sampling_concepts.doc, random_sampling_concepts.ppt, 

· Gear: pencil, calculator, measuring tape (depending on activity 2); line to mark Activity 2 areas; 
· Activity:  #1: Sampling symbols in quadrants & #2: rocks
Detailed text associated with ppt presentation) Note: any text in italics is additional information for the trainer and is not intended to be part of the lesson plan. Answers to the questions asked are in orange text


Slide 1
Let’s assume the image is a 5-gallon jar of beans.  How would you determine how many beans are in the jar? [freeform answers – guess, count them all, sample ] What about if we wanted more specific information about how many of each type of bean? [sample]
Sampling fish catch may sound simple at first but collecting an accurate, statistically representative sample of commercial catch is extremely challenging. Each vessel and gear type poses unique sampling demands and hazards. This module aims to provide an overview of sampling concepts. We’ll cover sampling options for specific gear types in more detail later. 

Slide 2 - Introduction
Collecting a statistically representative sample from fish catch removes subjectivity and allows managers, fishers and other end users to feel confident that observer data is not biased.  When data is collected randomly, scientists can use statistical methods to estimate population parameters based on the data collected. Can anyone tell us what sorts of population parameters might be of interest? [age of catch, length-weight relationships, length of catch] Sampling allows management agencies to estimate the total weight (or number) of fish removed from the ocean as well as a whole suite of other information for assessing the status of fish populations.  Random sampling is used when its impossible or impractical to count all individuals (like the 5-gallon jar of beans).
Slide 3 - Objectives:  the objectives for this module are for you to be able to
· Define random sampling and explain why it is important

· List at least three levels where sampling occurs

· Describe how to use the random sample and number tables

· Explain the difference between a random sample and a systematic random sample

· Demonstrate ability to choose a random sample and document the sampling methodology
Slide 4 - What is a “statistically representative sample”?  
In general, a “statistically representative sample” is a selection of individual observations intended to yield some knowledge about a population of concern. The sample is a subset of a given population used to make reliable predictions of the composition of the entire population. 
Take this “population” of colored circles and squares.  Imagine there are so many we aren’t able to count them all.  In order to make a statement about the composition of the population, we can take a sample by dividing up the population into equal parts (or units).  
*If we select only one unit, 
*what does our sample tell us about the population? [Population is only made of green squares] 
*what about this sample? [population 75% yellow circles & 25% ]  Are these samples representative of the population?  Why or why not? [No. Blue represented at all & some bias of number of yellow in 2nd sample]
*What if we increase the sample size to 10 cells or 20% of the total number of cells? Do you think this will make the results more representative?  [yes]
Slide 5 - 
You’re correct, if we count the shapes within the 10 cells selected, we get 8 green squares, 5 red circles, 7 yellow circles & 2 blue circles.  All possible colors are represented.  However, what happens when we use the sample to estimate the total number of each symbol in all of the cells? 
Does everyone understand how we made the extrapolation?  

10 cells sampled = 8 green in sample           X = 50/10 * 8 = 40

   50 total cells           X green total

*Now, let’s compare this result with the actual counts of each symbol.  Are they similar?  [yes & no]. What could we do to improve the accuracy?  [increase sample size]  
Slide 6
Let’s put this concept in the fisheries context…For fisheries managers & scientists, the population of concern is all commercial catch and other biological life caught by fishing vessels.  When random sampling is used,  *every member of the population has an equal probability of occurring in the sample. If every member of the population is equally likely to occur in the sample and sampling is repeated over time, then the collection of samples can be used to draw conclusions about the population.

Slide 7 - Sampling levels (strata)
Sampling can occur at multiple levels or strata. These include: 

· The selection of fisheries or gear groups that will have observer coverage. Fisheries/gears may need to be prioritized due to staff limitations, monetary reasons or political needs. The observer program here initially focused on the industrial trawl vessels but there are many other vessels fishing in these waters.
· The selection of individual vessels within the fishery/gear group 
· trips made by the selected vessel, 
· Which hauls or nets are sampled for catch composition once an observer is4 on the vessel, and 
· which species and/or individuals fish within a haul are selected for length, age structure and other biological sampling?
*The management agency is typically responsible for making decisions regarding fisheries, gear, vessels and trips whereas *observers are most concerned with sampling at the haul and species level.
Slide 8 – Some general guidelines for observer sampling include:

· Ideally sampling will occur before any sorting by the crew. There are exceptions which will be discussed in more detail during the gear-specific sampling presentations;
· Never hand pick the sample. There is a subconscious tendency to select large or otherwise obvious individuals and to avoid dangerous individuals;
· Collect the sample from multiple points (on deck or from bin);
· Collect as large a sample as possible. Ideally, a minimum of 20% of the entire catch amount but this will vary widely depending on the fishery and gear type. However, it is better to take a smaller sample and be able to identify individuals to species rather than a larger sample with identification at a higher taxonomic level. 
· You will not be able to sample every haul in some fisheries and on some gear types. If you cannot sample every haul, you will need to randomly select hauls to sample for composition. In general, if there are 1-2 hauls/day, you should sample every haul. The observer logbook contains two different random sample tables (RST) that prescribe which hauls to sample – one is for vessels that are making 3-4 hauls/day and another for vessels making more than 5 hauls/day.  Why do you think its important to select hauls randomly if you can’t sample them all?  [reduce bias; there may be a tendency to avoid sampling at night when your body wants to be sleeping, etc]
Slide 9 - RST – instructions/example

The RSTs are located in the Observer Logbook.  Once you start with one table, it’s best to continue with this table throughout the trip. However, if you need to switch to the other table, document when and why in the Daily Notes section of the Observer Logbook and then start using the other table.  

The table has a space for the date, haul number, whether it should be sampled and notes.  Make notes regarding why a haul was not sampled if it should have been. For instance, if you miss a haul that was supposed to be sampled, record a brief reason why in the notes column…[discuss a few of the examples on image]
Slide 10 - Sampling Description
You need to document all sampling procedures including difficulties in the Observer Logbook. Complete a Sampling Description form for each vessel trip and each change in sampling strategy. The form asks for a brief description of the flow of fish, how hauls were selected, how samples within hauls were selected, how fish were selected for length and other specimen samples. 
Slides 11-13 - Steps in Taking a Random Sample
1. The first step for taking a random sample is to define the population. The population is the total set of items that we wish to draw inferences about. Common populations observers take samples from include: 

· All hauls made by the vessel

· All individuals in a haul. 

· All individuals of a given species in a composition sample.

2. Next, you’ll need to define a sampling frame. A sampling frame is a conceptual framework, which divides the population into independent, countable sampling units (like the grid we put over the earlier example). There are two general categories of sampling frames: spatial and temporal. Do you think the grid we used earlier is a spatial or temporal sample frame? [spatial]
Spatial can be based on a unit of space or a unit of gear. Examples are: 

· Space – holding bin, Trawl Alley, or Baskets. 

· Gear –sections of gear, Pole, or Pot. 

Temporal – Based on units of time. Examples are: 

· Sample 20 minutes of a 60-minute set. 

· Collect a sample at a pre-selected point in time. 

3. Define your sample units. It must be possible to collect all individuals within a single unit. Be sure not to use sample units that are so large it may be impossible to collect all individuals. Examples: 

· Spatial – A trawl deck is divided into six sections. Each of the six sections is a sample unit. Or all catch is shoveled into 10 baskets. Each basket becomes a sample unit.

· Temporal – A one-hour sort time is divided into six 10-minute sample units. Each 10-minute segment is a sample unit. 

4. Number all of the sample units in your sampling frame. If your units are sections of deck or individual baskets, assign a number to each. If your units are time increments, number them consecutively. Gear segments on fixed gear vessels can also be numbered consecutively. 

5. Determine how many units you want to sample & pick random numbers to choose which units to sample. Generate random numbers between 1 and your maximum sample unit number (inclusive) to determine which sample unit(s) to select. You will be issued a random number table with your gear.  Can any of you think of some other ways to select a random number? [Dice, the second hand of a watch, or numbered pieces of paper are other options for generating random numbers, coin flip ]
6. Select the sample from units corresponding to the random numbers. 
· Spatial - Collect all of the individuals from each randomly selected deck section (e.g. 3 & 5)
· Temporal - Collect all individuals during the selected time increment (e.g. 3 & 5). 

Slide 14 - Random Systematic Sampling 

Another way to take a random sample is to set up a systematic sample frame with a random starting point. Random systematic sampling can be used when you know, or have a reasonable estimate of, the total number of sample units (e.g. longline gear sections or pots). Systematic sampling involves taking a sample during every “nth” sample unit. For a random systematic frame, randomize the selection of your first sample unit and then take every “nth” unit thereafter. The steps for taking a random systematic sample are the same as #1-5 on the previous slide up to the point where you determine how many units you want in your sample. Then,  

6. Divide the total number of sample units by the number of units you want in your sample. This gives you your value for “n”. 

7. Randomly select a number between 1 and n. This will be the first sample unit in your sample. 

8. Sample every nth unit thereafter. 

Slide 15 - How to Use the Random Number Table 
The RNT is in Appendix 11 of the manual. 

Before we delve into the examples of each sampling type, let’s discuss how to use the Random number table.  When using the table, determine how many digits you need first - if you need to select numbers between 1 and 250, use three digits in the row. If you need numbers between 1 and 25, use two digits in the row, and so on. You can proceed through the table in any direction but decide this in advance. Next, enter the table at a random point. The easiest way to do this is by closing your eyes and placing your finger on the table. The column and row nearest your finger is the starting point. Record the appropriate numbers and skip any numbers that are too high or repeated, until you have enough random numbers. You should decide on a direction and enter the table at a different random starting point every time you use it.   
For example, let’s say you need to choose 3 numbers between 1 and 15. How many digits? [2] Your criterion is two digit numbers between 01 and 15 (inclusive) and you decided to work up the column from your starting point and then to the right. 
*Let’s say you enter the table at the arrow.  As you move up the column, no numbers fit the criteria.  Move to the next column of 2 digits to the right and the first number meeting those criteria 08. This is a two-digit number between 01 and 15; it fits the criterion, so you write it down. Keep moving up the column, skipping the numbers that do not fit the criterion, until you choose the all the numbers you need. [next are 14 and 07]
Walk students through another example if there’s confusion

Slide 16 - Random sample – example

Okay, now let’s walk through a random sample example…

· Let’s say we have 30 baskets of fish (or 30 units) which we mentally number in advance & we want to target a sample rate of 20%.  

· *How many units will we sample at this rate?  [30 * 0.2 = 6] *
· From the random number table we select 6 random numbers between 1 and what number? [30, why? Total number of baskets (or units)].  Starting at 41 we go down & to the right.  The first number that we encounter between 1 and 30 is 19.  Then 11, 18, 13, 6 & 9.  These bastkets would be included in the random sample for this haul. 
Slide 17 - systematic sample with random starting point - example

· What about a random systematic sample?  Again, let’s start with 30 baskets & target a sample rate of 20% or 6 units.  

· This time we’re selecting a random start point so before we go to the random number table we need to divide the total number of units by thenumber of units we want to sample which equals 5.  

· From the random number table we select 1 random number between 1 and 5 to determine the random starting point.  Let’s say our random starting number was 1. 

· So, we’d sample the 1st unit and every 5th unit after that.  

· Does everyone understand the difference between these two sampling methods? 

Slide 18 – 2nd random sample example – have a student volunteer walk thru the 2nd example
Slide 19 - Sample Bias

Samples can be biased in a number of ways and how you sample may increase or decrease this bias.  For instance,  
· Fish or shrimp can stratify within trawl nets while gear is fishing. Therefore, if a sample is collected from only one section of a net, there’s potential for bias. Fish may also stratify in bins due to the motion of the vessel.
· Different species may have preferred depth distributions. When sampling fixed gear such as longline, if gear is consistently set from shallow to deep and samples are always taken from one end, then the overall sample may become biased toward shallow or deep species. 
· If crew is sorting retained and discard species by hand, these fish may end up being sorted out by size as well as species. Be aware of how crew sorting may influence your sample.

· Collection location and mechanical devices may bias samples. Hand selecting fish should be avoided. Can anyone remember why? [the natural tendency is to select bigger or brighter specimen and to avoid spiny or prickly individuals.] Size of sampling devices may select for certain sizes only (for example, a small shovel will not effectively collect larger fish) and if fish are moved using incline belts or through bins, there is the potential for these devices to bias samples as well.
· Small sample size can influence the variation among the samples and sometimes this can have negative impacts on statistical analyses.
Slide 20 Activity #1
· Work in groups of 2 (may need to tell groups without cards their sample rate/type)
· Label units on handout 1 to 100 
· Create a sampling plan based on the sample rate and type being handed out 

· Circle the quadrants you sample

· Answer the questions on handout
Instructors: spread out & monitor each group to verify they used the Random number table correctly.  Have them show you exactly what they did. 

Slide 21-22 - Summary questions: 
· What makes a sample a random sample? [every member of the population (catch) has an equal probability of occurring in the sample ] 

· Why is random sampling important?  [reduces bias, increases credibility, permits statistical assumptions to be valid ]
· List three levels where sampling occurs [fishery/gear, vessel, trip, haul, species]
· RST demonstration - volunteers
· When should you use a random number table? [any time you need to select a subset ]
· What is the difference between a random sample and a systematic random sample? [systematic samples occur at set intervals throughout sampling process ]
Slide 21 - Activity #1 – part of handout

Slide 22 - Activity #2 – 

Rocks in parking lot (Liberia)

Other ideas for different training locations: 

Parking lot?  Car makes

Store types in the area

Cars driving by….

Activity #1 – Sampling symbols using quadrants
Names:  

Instructions:

1. Label quadrant units 1 to 100 

2. Create a sampling plan based on the sample rate (10%, 25%, 40%)  and type (random or systematic random) being handed out 

3. Select the “quadrants” to sample using the random number table below
	7
	0
	7
	4
	4
	
	7
	0
	6
	6
	9
	
	6
	5
	2
	5
	1
	
	9
	9
	1
	2
	8
	
	7
	5
	0
	6
	1

	7
	7
	3
	3
	4
	
	1
	0
	3
	3
	6
	
	6
	3
	8
	7
	5
	
	0
	6
	5
	7
	5
	
	7
	7
	9
	8
	2

	0
	4
	6
	2
	7
	
	3
	6
	7
	4
	4
	
	7
	1
	4
	7
	2
	
	2
	2
	9
	8
	8
	
	0
	5
	7
	0
	7

	4
	2
	9
	8
	7
	
	9
	9
	1
	3
	4
	
	7
	8
	8
	2
	1
	
	6
	5
	1
	7
	1
	
	0
	9
	6
	0
	1

	3
	1
	9
	4
	3
	
	3
	2
	0
	9
	0
	
	1
	0
	2
	7
	9
	
	0
	4
	2
	6
	2
	
	7
	9
	5
	9
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	5
	1
	9
	4
	
	0
	4
	8
	9
	4
	
	6
	9
	7
	3
	0
	
	4
	0
	8
	6
	9
	
	9
	2
	3
	4
	3

	6
	9
	8
	6
	6
	
	4
	0
	0
	1
	2
	
	2
	5
	3
	3
	5
	
	7
	1
	2
	3
	7
	
	3
	1
	0
	2
	6

	6
	4
	9
	3
	2
	
	3
	9
	4
	0
	4
	
	8
	2
	5
	5
	2
	
	6
	1
	3
	7
	2
	
	4
	7
	6
	6
	7

	0
	3
	5
	7
	1
	
	4
	2
	2
	2
	4
	
	0
	4
	9
	7
	2
	
	4
	8
	1
	5
	5
	
	7
	6
	8
	7
	6

	6
	4
	0
	2
	7
	
	7
	0
	9
	0
	1
	
	5
	7
	4
	4
	8
	
	4
	1
	3
	2
	6
	
	8
	2
	7
	9
	6

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	0
	8
	3
	9
	
	4
	5
	1
	5
	0
	
	9
	5
	6
	6
	3
	
	7
	8
	5
	4
	2
	
	4
	8
	5
	2
	4

	4
	0
	4
	4
	6
	
	6
	3
	9
	3
	3
	
	0
	9
	8
	1
	3
	
	9
	7
	1
	8
	3
	
	0
	7
	6
	6
	6

	2
	1
	8
	9
	6
	
	7
	7
	0
	7
	8
	
	5
	9
	3
	9
	7
	
	1
	9
	3
	4
	8
	
	5
	9
	8
	9
	0

	9
	9
	6
	0
	9
	
	7
	6
	3
	0
	4
	
	3
	3
	2
	5
	0
	
	1
	6
	1
	9
	2
	
	2
	6
	0
	4
	6

	9
	1
	1
	9
	3
	
	8
	4
	7
	9
	6
	
	7
	1
	0
	4
	7
	
	8
	5
	3
	6
	7
	
	4
	3
	5
	1
	9


4. Circle the quadrants you sampled on the attached gridded sheet
5. Answer the questions below
Questions:

1. What is your population?

2. What is your sample frame and unit?  

3. What is your target sample rate?

4. If random sample, what were your random numbers?

5. If systematic random sample, what random number was selected for the random start and which units did you sample?

6. Count each of the shape types in your sample & record below:

	Shape
	Tally
	Sample total

	Lightning bolt[image: image1.png]



	
	

	Clubs[image: image2.png]



	
	

	4-point star[image: image3.png]



	
	

	crescent[image: image4.png]



	
	

	Sun [image: image5.png]



	
	


7. What extrapolation factor do you need to multiply by to calculate an estimate of the number of each shape in the population? ________________

8. Extrapolate sample counts to total population

	Shape
	Estimate of population total

	Lightning bolt
	

	Clubs
	

	4-point star
	

	crescent
	

	sun
	


Instructors: 

On white board (or flip sheet), record the student’s extrapolated values & then compare to actual in a matrix 

	Shape
	Estimates by sample types
	Actual

	
	10%
	10%
	25%
	25%
	40%
	40%
	

	
	R
	SR
	R
	SR
	R
	SR
	

	Lightning bolt
	
	
	
	
	
	
	20

	Clubs
	
	
	
	
	
	
	239

	4-point star
	
	
	
	
	
	
	20

	crescent
	
	
	
	
	
	
	1

	Sun
	
	
	
	
	
	
	20


Discussion questions

· How does sampling proportion impact result? Is this what you expected?

· How does random vs random systematic impact the result?

Random Sampling – Activity #2 
Names: 

Instructions:

1. Goal: estimate the number of rocks in a marked section of parking lot

2. Create a sampling plan based on the sample rate (%) and type (random or systematic with random start) being handed out.

3. Sketch your population & the units you’ve created for sampling. 

4. Use the random number table below to select the “units” to sample

	7
	0
	7
	4
	4
	
	7
	0
	6
	6
	9
	
	6
	5
	2
	5
	1
	
	9
	9
	1
	2
	8
	
	7
	5
	0
	6
	1

	7
	7
	3
	3
	4
	
	1
	0
	3
	3
	6
	
	6
	3
	8
	7
	5
	
	0
	6
	5
	7
	5
	
	7
	7
	9
	8
	2

	0
	4
	6
	2
	7
	
	3
	6
	7
	4
	4
	
	7
	1
	4
	7
	2
	
	2
	2
	9
	8
	8
	
	0
	5
	7
	0
	7

	4
	2
	9
	8
	7
	
	9
	9
	1
	3
	4
	
	7
	8
	8
	2
	1
	
	6
	5
	1
	7
	1
	
	0
	9
	6
	0
	1

	3
	1
	9
	4
	3
	
	3
	2
	0
	9
	0
	
	1
	0
	2
	7
	9
	
	0
	4
	2
	6
	2
	
	7
	9
	5
	9
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	5
	1
	9
	4
	
	0
	4
	8
	9
	4
	
	6
	9
	7
	3
	0
	
	4
	0
	8
	6
	9
	
	9
	2
	3
	4
	3

	6
	9
	8
	6
	6
	
	4
	0
	0
	1
	2
	
	2
	5
	3
	3
	5
	
	7
	1
	2
	3
	7
	
	3
	1
	0
	2
	6

	6
	4
	9
	3
	2
	
	3
	9
	4
	0
	4
	
	8
	2
	5
	5
	2
	
	6
	1
	3
	7
	2
	
	4
	7
	6
	6
	7

	0
	3
	5
	7
	1
	
	4
	2
	2
	2
	4
	
	0
	4
	9
	7
	2
	
	4
	8
	1
	5
	5
	
	7
	6
	8
	7
	6

	6
	4
	0
	2
	7
	
	7
	0
	9
	0
	1
	
	5
	7
	4
	4
	8
	
	4
	1
	3
	2
	6
	
	8
	2
	7
	9
	6

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	0
	8
	3
	9
	
	4
	5
	1
	5
	0
	
	9
	5
	6
	6
	3
	
	7
	8
	5
	4
	2
	
	4
	8
	5
	2
	4

	4
	0
	4
	4
	6
	
	6
	3
	9
	3
	3
	
	0
	9
	8
	1
	3
	
	9
	7
	1
	8
	3
	
	0
	7
	6
	6
	6

	2
	1
	8
	9
	6
	
	7
	7
	0
	7
	8
	
	5
	9
	3
	9
	7
	
	1
	9
	3
	4
	8
	
	5
	9
	8
	9
	0

	9
	9
	6
	0
	9
	
	7
	6
	3
	0
	4
	
	3
	3
	2
	5
	0
	
	1
	6
	1
	9
	2
	
	2
	6
	0
	4
	6

	9
	1
	1
	9
	3
	
	8
	4
	7
	9
	6
	
	7
	1
	0
	4
	7
	
	8
	5
	3
	6
	7
	
	4
	3
	5
	1
	9


5. Circle the units you sampled in your diagram (#3) above

Questions:

6. What is your population?

7. What is your sample frame and unit?  

8. What is your target sample rate?

9. If a random sample was used, what were your random numbers?

10. If a systematic random sample was used, random number was selected for the random start and which units did you sample?

11. How many rocks did you count in your sample? 

12. What extrapolation factor do you need to multiply by to calculate an estimate of the number of rocks in the population? ________________

13. Calculate an estimate for the total number of rocks in the “population”. 

Sampling Description
Briefly describe the flow of fish:
____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

Please describe each element of your sample design at each level of sampling.

1. Haul-level Sampling:

Population:___________________________________________________________

Haul selection: ________________________________________________________

____________________________________________________________________

2. Within Haul Composition Sampling:

Population: __________________________________________________________

Sampling Frame Type (spatial, temporal, other) and Units (include typical size of sample unit):  ________________________________________________________

____________________________________________________________________

____________________________________________________________________

Expected number (range) of sampling units in population: _____________________

____________________________________________________________________

Random numbers generated by: __________________________________________

Sampling Method: ______________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

Describe any factors that affected your random sample (e.g. sorting, limited access, etc.):  _______________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

3. Sexed Length Samples / Sub-set samples for species ID / Average weight:

Population:___________________________________________________________

Sampling Frame Type (spatial, temporal, other) and Units (include typical size of sample unit): _________________________________________________________
____________________________________________________________________

Expected number (range) of sampling units in population:  ____________________________________________________________________

____________________________________________________________________

Random numbers generated by: _________________________________________

Sampling Method: _____________________________________________________
____________________________________________________________________

____________________________________________________________________

Describe any factors that affected your random sample (e.g. sorting, limited access, etc.): _______________________________________________________________

____________________________________________________________________

____________________________________________________________________

4. Specimen Samples (age, maturity, sexed length-weight, etc.):

Population: ​__________________________________________________________

Sampling Frame Type (spatial, temporal, other) and Units (include typical size of sample unit): _________________________________________________________
____________________________________________________________________

Expected number (range) of sampling units in population: _____________________

____________________________________________________________________

Random numbers generated by: __________________________________________

Sampling Method: _____________________________________________________
____________________________________________________________________

____________________________________________________________________

Describe any factors that affected your random sample (e.g. sorting, limited access, etc.): _______________________________________________________________

____________________________________________________________________

____________________________________________________________________

Random Sampling – Activity #2 [Gabon]
Names: 

Instructions:

1. Goal: estimate the number of rocks in a marked section of parking lot

2. Create a sampling plan based on the sample rate (5% or 10%) and type (random or systematic random) being handed out.

3. Sketch a diagram of your population & include the units you’ve created for sampling. 

4. Use the random number table below to select the “units” to sample

	7
	0
	7
	4
	4
	
	7
	0
	6
	6
	9
	
	6
	5
	2
	5
	1
	
	9
	9
	1
	2
	8
	
	7
	5
	0
	6
	1

	7
	7
	3
	3
	4
	
	1
	0
	3
	3
	6
	
	6
	3
	8
	7
	5
	
	0
	6
	5
	7
	5
	
	7
	7
	9
	8
	2

	0
	4
	6
	2
	7
	
	3
	6
	7
	4
	4
	
	7
	1
	4
	7
	2
	
	2
	2
	9
	8
	8
	
	0
	5
	7
	0
	7

	4
	2
	9
	8
	7
	
	9
	9
	1
	3
	4
	
	7
	8
	8
	2
	1
	
	6
	5
	1
	7
	1
	
	0
	9
	6
	0
	1

	3
	1
	9
	4
	3
	
	3
	2
	0
	9
	0
	
	1
	0
	2
	7
	9
	
	0
	4
	2
	6
	2
	
	7
	9
	5
	9
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	5
	1
	9
	4
	
	0
	4
	8
	9
	4
	
	6
	9
	7
	3
	0
	
	4
	0
	8
	6
	9
	
	9
	2
	3
	4
	3

	6
	9
	8
	6
	6
	
	4
	0
	0
	1
	2
	
	2
	5
	3
	3
	5
	
	7
	1
	2
	3
	7
	
	3
	1
	0
	2
	6

	6
	4
	9
	3
	2
	
	3
	9
	4
	0
	4
	
	8
	2
	5
	5
	2
	
	6
	1
	3
	7
	2
	
	4
	7
	6
	6
	7

	0
	3
	5
	7
	1
	
	4
	2
	2
	2
	4
	
	0
	4
	9
	7
	2
	
	4
	8
	1
	5
	5
	
	7
	6
	8
	7
	6

	6
	4
	0
	2
	7
	
	7
	0
	9
	0
	1
	
	5
	7
	4
	4
	8
	
	4
	1
	3
	2
	6
	
	8
	2
	7
	9
	6

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	0
	8
	3
	9
	
	4
	5
	1
	5
	0
	
	9
	5
	6
	6
	3
	
	7
	8
	5
	4
	2
	
	4
	8
	5
	2
	4

	4
	0
	4
	4
	6
	
	6
	3
	9
	3
	3
	
	0
	9
	8
	1
	3
	
	9
	7
	1
	8
	3
	
	0
	7
	6
	6
	6

	2
	1
	8
	9
	6
	
	7
	7
	0
	7
	8
	
	5
	9
	3
	9
	7
	
	1
	9
	3
	4
	8
	
	5
	9
	8
	9
	0

	9
	9
	6
	0
	9
	
	7
	6
	3
	0
	4
	
	3
	3
	2
	5
	0
	
	1
	6
	1
	9
	2
	
	2
	6
	0
	4
	6

	9
	1
	1
	9
	3
	
	8
	4
	7
	9
	6
	
	7
	1
	0
	4
	7
	
	8
	5
	3
	6
	7
	
	4
	3
	5
	1
	9


5. Circle the units you selected to sample in your diagram above

Questions:

6. What is your population?

7. What is your sample frame and unit?  

8. What is your target sample rate?

9. If a random sample was used, what were your random numbers?

10. If a systematic random sample was used, random number was selected for the random start and which units did you sample?

11. How many rocks did you count in your sample? 

12. What extrapolation factor do you need to multiply by to calculate an estimate of the number of rocks in the population? ________________

13. Calculate an estimate for the total number of rocks in the “population”. 

Sampling Description
Briefly describe the flow of fish:
____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

Please describe each element of your sample design at each level of sampling.

1. Haul-level Sampling:

Population:___________________________________________________________

Haul selection: ________________________________________________________

____________________________________________________________________

2. Within Haul Composition Sampling:

Population: __________________________________________________________

Sampling Frame Type (spatial, temporal, other) and Units (include typical size of sample unit):  ________________________________________________________

____________________________________________________________________

____________________________________________________________________

Expected number (range) of sampling units in population: _____________________

____________________________________________________________________

Random numbers generated by: __________________________________________

Sampling Method: ______________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

Describe any factors that affected your random sample (e.g. sorting, limited access, etc.):  _______________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

3. Sexed Length Samples / Sub-set samples for species ID / Average weight:

Population:___________________________________________________________

Sampling Frame Type (spatial, temporal, other) and Units (include typical size of sample unit): _________________________________________________________
____________________________________________________________________

Expected number (range) of sampling units in population:  ____________________________________________________________________

____________________________________________________________________

Random numbers generated by: _________________________________________

Sampling Method: _____________________________________________________
____________________________________________________________________

____________________________________________________________________

Describe any factors that affected your random sample (e.g. sorting, limited access, etc.): _______________________________________________________________

____________________________________________________________________

____________________________________________________________________

4. Specimen Samples (age, maturity, sexed length-weight, etc.):

Population: ​__________________________________________________________

Sampling Frame Type (spatial, temporal, other) and Units (include typical size of sample unit): _________________________________________________________
____________________________________________________________________

Expected number (range) of sampling units in population: _____________________

____________________________________________________________________

Random numbers generated by: __________________________________________

Sampling Method: _____________________________________________________
____________________________________________________________________

____________________________________________________________________

Describe any factors that affected your random sample (e.g. sorting, limited access, etc.): _______________________________________________________________

____________________________________________________________________

____________________________________________________________________







21

