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LINE TRANSECT EXERCISE



  


Biology 404

The purpose of this exercise is:

(1)  To illustrate three methods of distance sampling to estimate population density;

(2)  To estimate the relative efficiency and relative bias of these methods.


Three methods of plotless sampling are used to estimate the density and spatial  pattern of animals and plants that do not move.  These methods involve the measurement of distances from random points to the nearest organism and from random organisms to nearest-neighbors.  We will apply these methods to forest trees to test their precision and ease of use for field populations.  We will apply three of these distance methods to the forest in Pacific Spirit Park (University Endowment Lands) and estimate the abundance of mature large trees.

Before the lab:

(1) Required reading: Distance methods (p168-184), Spatial pattern from distance methods (p207-212).

(2) Random numbers in Excel. Make sure that you have generated enough random numbers in Excel, and have printed out a copy to bring with you. These numbers should be + 0.01 m and range from 0 to 10m. Better to have too many random numbers than not enough!

METHODS

To begin with: We will work in small groups. Each group of students will use the following 3 methods to estimate abundance of large trees (mainly Western Red Cedar and Douglas Fir). It is important that you record the time it takes to complete each method. You will work in the Douglas Fir-Salal-Plagiothecium undulatum community in Pacific Spirit Park (Thompson 1985).  Record the species of each tree. Suggestion for defining large trees: >10 cm DBH.  

(1)  T-square Procedure:  As discussed in Chapter 5 (page 173-177), proceed as follows:

(a) Lay out a tape measure in a straight line in the forest, parallel with everybody else’s transect. Start timing at the end of this procedure.  

(b) Select a sampling point at random along the tape measure, with the distance to be moved constrained to be within the range of 10 meters (so we do not go too far in the sampling area).

(c) Measure the distance from the random point to the nearest tree (X1, X2,....) for each random point.  All distances must be made to the centre of the tree.

(d) Measure the distance from the tree to its nearest neighbour outside the  T-square angle (Fig. 5.7) (Z1, Z2,........) for each random point..

(e) When you hit the end of your transect, you will move to your neighbour’s transect immediately to your right (i.e. towards UBC) and continue. 

(f) Record the time taken to complete this sampling.  (Sample for 45 minutes using this method if possible).


(2)  Ordered Distance Method:  This method is reported to be relatively unbiased unless the spatial pattern is extremely clumped.  Proceed as follows:

(a)  Locate a series of random points along a tape measure as indicated above.

(b)  Measure the random point-to-organism distance for the third nearest tree to the random point (r3j).  You do not measure the distance to the nearest or second nearest trees.

(c)  Record the time taken to complete this sampling (45 minutes if possible).

(3) Variable Area Transect Method:  This method is a combination of distance and quadrat methods.  A fixed width strip is searched from a random point until the third tree is located in the strip.  The length of transect is measured from the random point to point at which the third tree occurred.  

To apply the variable area transect method proceed as follows:

· We will use a strip 6m wide. Decide if your transect will go through the middle or on the edge of this strip.

· Lay out a tape measure in a straight line.  From a random number table pick a random point and go to that distance on the tape to locate a random point.

· Move along the transect from the random point until you have found three trees > 10 cm DBH (diameter breast height which, despite what you might first think, was originally calibrated for men – and tall white men at that. Use height at approximately 1.5 m to standardize amongst human beings).  Project a perpendicular line to the tape measure from the centre of the third tree. 

· Measure the distance l along the tape from the random point to the perpendicular point that just includes the third individual.

· Repeat the procedure until you have sampled for 45 minutes.

ANALYSIS
The formulas for each method are found within Krebs, and are simple to calculate in Excel. Be sure to calculate both the expected density value and its 95% confidence interval for each method. Since we should be using each of the methods for an equal amount of time, you can determine their precision for a fixed cost (cost measured by time invested). You will need to do some type of analysis to determine spatial pattern as well.

LAB REPORT

Your lab report should be comprehensive. The discussion should include, but not be restricted to, answers to the following questions:

(1)  What is the spatial pattern of these tree populations?

(2)  What density estimator gives the most precise estimate of population density?    

(3)  What is the relative efficiency of these three methods in the field?  

(4)  Which method is more likely to be accurate ?
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