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Timber cruisers utilizing angle count sampling (ACS) also known as horizontal point sampling or 

its variants are often required to check the distance from point center to the center of a 

borderline tree to determine if the tree is to be considered “In” or “Out”. The method used is to 

multiply the plot radius factor (PRF) by the tree’s diameter at breast height (DBH). Then this 

distance, the so-called “critical distance” is used as the maximum distance a tree’s center can 

be from the point center to be considered “In”. The tolerances of this measurement are 

somewhat precise, generally 0.1 to .01 feet in the United States. Although cruisers understand 

that the measurement is taken to the center of the tree, there is often disagreement where the 

center is actually located. This note is intended to help cruisers locate the center of the tree for 

the purposes of determining whether a tree is “In” or “Out”. 

 

Which “center” are we measuring to? 
Cruisers often ask if the center is the pith of the tree. From the perspective of ACS, the 

biological center or pith, has no relevance. We are really concerned with the geometric center 

or centroid of the tree. In practice it is nearly impossible to measure to this centroid unless we 

cut down the tree. Our best effort is usually measuring the distance to a specific point on the 

side of the tree that is at right angles to the centroid. In other words we want our tape to brush 

along the side of the tree and where a right 

angle from the tape projects to the tree 

centroid, we want to measure the distance 

… sort of. Because the distance is calculated 

to the centroid and we must measure to 

the side of the stem, we set up a right 

triangle whose sides can be calculated 

using the Pythagorean Theorem  

 

√𝐴2 + 𝐵2 = 𝐶 

 

Where A is the length of the tape along the 

outside of the tree, B is the tree radius in 

feet (or half the DBH in feet) and C is the critical distance (or Plot Radius Factor x DBH). There is 

a slight bias here because if B is greater than zero then A must be less than C. This bias in A is 

less than 0.1 feet in general practice, for example, a 10 inch tree will give a 0.0045 foot bias 

using a 20 BAF. Using a standard critical distance table the cruiser will tend to measure a little 

further than he should. 

 

 



How big of a problem is this? 
There are two questions being posed here; (1) where exactly is the location of the side of the 

tree that we should be measuring to, and (2) how big of a problem is it if we are using a 

standard critical distance table?  

 

Locating the correct location - This author has been cruising timber for forty years. Over that 

time I have witnessed very animated discussions in the woods on a cruise point about the exact 

location to measure the tree center. Foresters often have very different understandings of 

where this location should be. I have also observed the tree center located in what seemed like 

a very cavalier manner. In a recent field exercise with some cruisers we located several 

borderline trees and measured out with the distance tape and marked our estimated tree 

center with permanent markers. Interestingly enough the distance between the closest and 

farthest marks were sometimes as much as 0.3 to 0.4 feet apart. This could easily fail a check 

cruiser’s inspection. The problem can be considerably more difficult with trees that are very 

irregularly shaped. 

 

How serious is the bias in critical distance tables? – Table 1 shows the difference between the 

critical distance and the proper distance to measure with a tape to the side of a borderline tree 

(line A). The difference increases 

with basal area factor. For trees 40 

inches DBH or less the difference 

is less than 0.05 feet. To this 

author the bias is a very small 

problem because (1) it will effect a 

small number of trees and (2) 

there is bias already in play with 

trees that are not perfectly round 

cylinders. Grosenbaugh (1958) and 

Iles and Fall (1988) have addressed 

the non-round issues in detail 

already. On the other hand, in 

some shops, cruisers may be 

accountable for critical distance to 

a tolerance of 0.01 feet. Table 1 

shows that the practical range of 

tree size and BAFs used in North 

America could easily exceed a 

tolerance of 0.01 feet. It is a small task to give cruisers better critical distance tables to work 

with in the field, however this distance tolerance can also be affected by things like a point 

center staff that is not exactly vertical.  

DBH 10 20 40 80 120

6 0.0019 0.0027 0.0038 0.0054 0.0066

8 0.0025 0.0036 0.0051 0.0071 0.0088

10 0.0032 0.0045 0.0063 0.0089 0.0109

12 0.0038 0.0054 0.0076 0.0107 0.0131

14 0.0044 0.0063 0.0088 0.0125 0.0153

16 0.0051 0.0071 0.0101 0.0143 0.0175

18 0.0057 0.0080 0.0114 0.0161 0.0197

20 0.0063 0.0089 0.0126 0.0179 0.0219

22 0.0069 0.0098 0.0139 0.0197 0.0241

24 0.0076 0.0107 0.0152 0.0214 0.0263

26 0.0082 0.0116 0.0164 0.0232 0.0284

28 0.0088 0.0125 0.0177 0.0250 0.0306

30 0.0095 0.0134 0.0189 0.0268 0.0328

32 0.0101 0.0143 0.0202 0.0286 0.0350

34 0.0107 0.0152 0.0215 0.0304 0.0372

36 0.0114 0.0161 0.0227 0.0322 0.0394

38 0.0120 0.0170 0.0240 0.0339 0.0416

40 0.0126 0.0179 0.0253 0.0357 0.0438

Table 1. Bias in critical distance table.



 

How do we locate the tree center in practice? 
Training may be the best solution to this problem. Cruisers generally hate carrying calipers in 

the woods, however calipers can be very useful in training a cruiser’s eye for spotting the 

center of the tree. Here is how that works. Place the caliper on the tree and aim the main beam 

(the part with the ruler on it) at the point center. Contract the caliper jaw until it is flush with 

the tree being measured. Next, read the diameter on the caliper. Half this diameter is the 

center or location to read the distance from the point center. In our field trial, practice with the 

caliper helped tremendously with narrowing the distance between the cruiser’s marks and the 

proper location for the center of the tree. After a small amount of practice a cruiser should be 

quite proficient without the need for carrying the calipers in the woods. 
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