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Protocol 
 
The NRRI bird monitoring program has over 1300 permanently marked sampling locations in the 
Chequamegon, Chippewa, and Superior national forests.  Points are at least 200 m apart, usually in a group 
of 12 per forest compartment visited by one walking bird observer in one morning (Figure 1).  Point 
locations are marked with orange (usually) spray-painted identification numbers on a tree and also with pink 
flagging.  In treeless habitats, the point center may be marked with flagging only.  Points can be accessed 
using GPS navigation.  The walking route between points is also marked with pink flagging.  There are three 
points located in a forest stand, for a total of 4 stands per route; our goal here is to sample one randomly-
chosen point per stand.  Thus, for a typical forest compartment consisting of 12 points, the survey crew will 
sample four points total while passing by eight point locations.   
 
Vegetation will be most efficiently sampled in teams of 2 people.  The crew should navigate to the first 
randomly selected point in a compartment using the compartment maps, flagging, paint, and GPS units.  The 
point will serve as a reference location for several vegetation measurements that should take between 30-45 
minutes per point.  
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Figure 1.  Example layout of bird survey point locations and randomly chosen points. 
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1. Canopy trees will be measured with a 10 BAF wedge prism.  Record the species identity, diameter at breast height 
(breast height = 4.5 ft = 1.4 m) to the nearest 0.1 cm, and whether the tree is living or dead for every tree counted as 
‘in’ looking through the wedge prism.  For borderline trees, count every-other tree ‘in’ per compartment.  Use the 
wedge prism at 3 locations at each point (Figure 2): 1) about 1 m northwest (315°) of the tree marking the point, 
label this point ‘center’, 2) 50 m due west (270°) of the center point, and 3) 50 m due north of the center point.   

 
While using the prism, the glass should be held vertically with 
rounded edge of the glass pointing up.  It is important to rotate 
your body around the prism while evaluating trees, holding the 
prism above a fixed point rather than keeping your body over a 
fixed point. 
 

2. Canopy height to the nearest meter will be recorded using a 
clinometer or a visual estimate for a representative, or average, 
canopy tree at the three wedge prism locations per point.  The canopy is the uppermost layer in the forest formed by 
overlapping tree crowns.  If the point is in aspen regeneration with DBH > 2.5 cm, record the canopy height of the 
aspen.  If the regenerating aspen is < 2.5 cm DBH, estimate the height of residual trees if the occur.  Otherwise, 
record ‘no canopy’.    

 
3. Vegetative cover of the canopy, subcanopy, and ground layer will be recorded using an ocular tube at 2-m 

intervals along a two 50-m transects at each point.  One transect will start at the center point and run 50 m due west, 
the other transect will start at the center point and run due north.  At each interval, hold the tube vertically overhead 
and then view the crosshairs through the tube using one eye.  If a leaf or any portion of a tree occurs at the 
intersection point of the two cross-hairs record a presence (+).  Record an absence (-) if the cross-hairs intersect 
only the sky.  Looking upwards, cover should be recorded separately for the canopy and subcanopy layers.  The 
subcanopy is defined as the vegetation layer between 4 m and the bottom of the canopy crown.  Record an absence 
(-) for the subcanopy if the crosshairs do not intersect subcanopy vegetation even though they may intersect 
vegetation in the canopy.  Point the tube downward and record a presence (+) if any vegetation (fern, grass, forb, or 
moss) intersects the crosshairs.  Bare ground, rocks, duff, or downed woody debris are considered absences (-). 

 
Note: at the 25-m mark along the cover transects, put a piece of flagging tape on a branch to establish the starting 
point for the shrub density transect on the return to the point center (see below).  

 
4. Shrub density will be measured using two 25-m arm-length (1.5 m) transects at each point, one transect running 

from the center point due west and one transect running from the ‘north’ point due south (see diagram).  Observers 
should calibrate a 1.5 m distance along their arm-spans.  With arms outstretched 1.4 m above the ground, an 
observer will walk along the 25-m transect noting all shrub stems that come in contact with either arm.  Record the 
species identity and number of hits for all stems < 2.5 cm DBH.  Also record the species identity and count of all 
woody stems that pass underneath the arms for stems > 0.5 m in height.   

 
Suggested sampling order:  

A) 10 BAF prism and canopy height 1m from center 
point 

B) Cover transect 50 m west (mark 25-m point with 
flagging) 

C) 10 BAF prism and canopy height at west point 
D) Shrub density walking eastward along 25-m transect 

toward center point 
E) Cover transect 50 m north (mark 25-m point with 

flagging) 
F) 10 BAF prism and canopy height at north point 
G) Shrub density walking south along 25-m transect 

toward center point 
H) Return to center point and follow flagging to next 

randomly chosen point 
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Forest    Date   
District    Time   
Compartment    Observers   
Site        

10BAF 
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Canopy Height:  

Tree Species 
DBH 
(cm) Dead 

     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

West  50-m Cover Transect (+ = vegetation in cross-hairs, - = vegetation absent) 
Layer 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 TOTAL 

Canopy                            

Subcanopy                           

Ground                           
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West 

Canopy Height:  
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West 25-m shrub density transect 

Shrub Species 
# arm hits (stems 

< 2.5 cm dbh) 
# below arms 

(> 0.5 m) 

     

     

     

     

     

     

     

     

   

   

Notes: 
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10BAF 
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North 

Canopy Height (m):  

Tree Species 
DBH 
(cm) Dead 

     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

North 25-m shrub density transect  

Shrub Species 
# arm hits (stems 

< 2.5 cm dbh) 
# below arms 

(> 0.5 m) 

     

     

     

     

     

     

     

     

   

   

North  50-m Cover Transect (+ = vegetation in cross-hairs, - = vegetation absent) 
Layer 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 TOTAL 

Canopy                            

Subcanopy                           

Ground                           
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