
Introduction and BackgroundIntroduction and Background

NAMP ObjectivesNAMP Objectives

The Vermont objectives of the project are to:The Vermont objectives of the project are to:

1. Determine the rate of change in sugar maple1. Determine the rate of change in sugar maple  
treetree--condition ratings from 1988  through 2006 condition ratings from 1988  through 2006 

2. Determine if the rate of change in sugar maple2. Determine if the rate of change in sugar maple  
treetree--condition ratings is different among sugarbush andcondition ratings is different among sugarbush and  
nonnon--sugarbushes.sugarbushes.
  
3. Determine the possible causes of sugar maple decline and3. Determine the possible causes of sugar maple decline and  
the geographical  relationship between causes and extent ofthe geographical  relationship between causes and extent of  
decline.decline.

General ApproachGeneral Approach  

The NAMP project began in the summer of 1987 with theThe NAMP project began in the summer of 1987 with the  
development and testing of  field methods.  In 1988, 165development and testing of  field methods.  In 1988, 165  
plots were established across eastern North America, fromplots were established across eastern North America, from  
Ontario and Wisconsin in the west and to Maine and NovaOntario and Wisconsin in the west and to Maine and Nova  
Scotia in the east.  The North American Sugar MapleScotia in the east.  The North American Sugar Maple  
Decline Project: Organization and Methods (1991) providesDecline Project: Organization and Methods (1991) provides  
background on the start of the project. The original fieldbackground on the start of the project. The original field  
methods used for plot establishment are in the Cooperativemethods used for plot establishment are in the Cooperative  
Field Manual dated February 10, 1988 as revised July 7,Field Manual dated February 10, 1988 as revised July 7,  
1988; subsequent clarifications and changes were made1988; subsequent clarifications and changes were made  
during the Project Review at Montreal in 1989.  A fewduring the Project Review at Montreal in 1989.  A few  
minor clarifications were added in 1990 and 1991.  In 2003,minor clarifications were added in 1990 and 1991.  In 2003,  



with sugarbushes, such as logging or grazing, werewith sugarbushes, such as logging or grazing, were  
accepted.  (Code 1) accepted.  (Code 1) 
    
   Non   Non--sugarbushes sugarbushes --  A hardwood stand with sugar maple,  A hardwood stand with sugar maple,  
10 cm d.b.h. and larger comprising  more than half of the10 cm d.b.h. and larger comprising  more than half of the  
upper canopy.  The stand could not have evidence ofupper canopy.  The stand could not have evidence of  
disturbance in the previous 5 years before establishment,



d. Soil seriesd. Soil series----Local soils scientists or recently publishedLocal soils scientists or recently published  
soil surveys were consulted to obtain the soil series.soil surveys were consulted to obtain the soil series.
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The terminology used by the North American Sugar MapleThe terminology used by the North American Sugar Maple  
Decline Project is the same as that used by the otherDecline Project is the same as that used by the other  
NAPAP Forest Response Program projects (Zedaker andNAPAP Forest Response Program projects (Zedaker and  
Nicholas 1990). Nine categories are used (Figure 5):Nicholas 1990). Nine categories are used (Figure 5):

a. Landform (Fig. 3a); coded into 8 descriptions:a. Landform (Fig. 3a); coded into 8 descriptions:
    1    1-- ridgetop (primary ridge of a mountain system) ridgetop (primary ridge of a mountain system)
    2    2-- spur ridge (secondary or lateral ridge from primary spur ridge (secondary or lateral ridge from primary  
ridge)ridge)
    3    3-- noseslope (diverging drainage at end of ridge) noseslope (diverging drainage at end of ridge)
    4    4-- headslope (convergent drainage above cove) headslope (convergent drainage above cove)
    5    5-- sideslope (parallel drainage along side of ridge) sideslope (parallel drainage along side of ridge)
    6    6-- cove (deep, narrow depression in the slope or bowl cove (deep, narrow depression in the slope or bowl  
with one end open)with one end open)
    7    7-- draw (depression open on both ends but bounded by draw (depression open on both ends but bounded by  
steep sideslopes or noseslopes.steep sideslopes or noseslopes.
    8    8-- flat (the entire area typically is flat) flat (the entire area typically is flat)

b. Slope position (Fig. 3b); coded into 7 types of slopes, asb. Slope position (Fig. 3b); coded into 7 types of slopes, as  
follows:follows:
    1    1-- summit (highest point of landform) summit (highest point of landform)
    2    2-- shoulder (transitional zone between summit and shoulder (transitional zone between summit and  
backslope; the slope is always convex and has the greatestbackslope; the slope is always convex and has the greatest  
erosion loss on a mountain)erosion loss on a mountain)
    3    3-- backslope (midportion of landmass, convex or backslope (midportion of landmass, convex or  



d.  Tapping is rated in four classes:d.  Tapping is rated in four classes:
    1     1 --  currently active  currently active
    2 



Lecanium Scale Population SurveyLecanium Scale Population Survey

Starting in 2005, visual estimates are made of scaleStarting in 2005, visual estimates are made of scale  
populations on understory and lower branches of sugarpopulations on understory and lower branches of sugar  
maple using the abundance rating system listed below. Tenmaple using the abundance rating system listed below. Ten  







2.  Center the crown outline on the grid so that the entire2.  Center the crown outline on the grid so that the entire  
middle square is within the crown perimeter, but none ofmiddle square is within the crown perimeter, but none of  
the crown is outside the margins of the grid.  This is donethe crown is outside the margins of the grid.  This is done  
by moving the grid closer or farther from the eye.  After theby moving the grid closer or farther from the eye.  After the  
crown is centered, do not change the distance while thecrown is centered, do not change the distance while the  
crown and damage are being outlined. crown and damage are being outlined. 

3.  Draw the outline of the entire tree crown by connecting3.  Draw the outline of the entire tree crown by connecting  
the tips of  major branches and branch clusters, that is, drawthe tips of  major branches and branch clusters, that is, draw  
a curve of the lines from branch tip to branch tip to avoida curve of the lines from branch tip to branch tip to avoid  
creating large open spaces between branches on thecreating large open spaces between branches on the  
periphery of the crown.  When outer portions of branchesperiphery of the crown.  When outer portions of branches  
are dead, draw a line between terminals of dead twigs inare dead, draw a line between terminals of dead twigs in  
order to obtain the crown outline.  A very large hole in theorder to obtain the crown outline.  A very large hole in the  
crown, such as that caused by broken branches, should becrown, such as that caused by broken branches, should be  
excluded.excluded.

4.  Trace the outline of the damaged portion of the crown4.  Trace the outline of the damaged portion of the crown  
within the outline produced in step 3.within the outline produced in step 3.

5.  Determine the number of dots or squares encompassed5.  Determine the number of dots or squares encompassed  
by the whole crown and the damaged portion separately.  by the whole crown and the damaged portion separately.  

6.  Divide the smaller number (damaged area) by the larger6.  Divide the smaller number (damaged area) by the larger  
number (entire crown) and multiply by 100 to get thenumber (entire crown) and multiply by 100 to get the  
percentage of crown damaged.  Record  the damage in onepercentage of crown damaged.  Record  the damage in one





1 -  less than 30 percent of crown defoliated. 1 -  less than 30 percent of crown defoliated. 
2 -  31 to 60 percent defoliation.  2 -  31 to 60 percent defoliation.  
3 -  more than 60 percent defoliation.3 -  more than 60 percent defoliation.

The causal agent, if identifiable, is recorded in the NotesThe causal agent, if identifiable, is recorded in the Notes  
section.  No other tree condition ratings are made during thesection.  No other tree condition ratings are made during the  
spring defoliation visit.spring defoliation visit.

Occasionally, late season defoliation may occur (forOccasionally, late season defoliation may occur (for  
example, saddled prominent).  When the potential for this isexample, saddled prominent).  When the potential for this is  



provided for any measurement not taken by leaving blankprovided for any measurement not taken by leaving blank  
the space in the record.  That portion is deleted in thethe space in the record.  That portion is deleted in the  
analysis and does not appear as 0 or 1.analysis and does not appear as 0 or 1.

Standards and Critical MeasurementsStandards and Critical Measurements

In 1988, the five crownIn 1988, the five crown--rating measurements were: branchrating measurements were: branch  
dieback, foliage transparency, foliage discoloration,dieback, foliage transparency, foliage discoloration,  
dwarfed foliage, and presence of epicormic shoots.dwarfed foliage, and presence of epicormic shoots.  
Because of poor remeasurement precision for epicormicBecause of poor remeasurement precision for epicormic  
shoots and dwarfed foliage, these measurements wereshoots and dwarfed foliage, these measurements were  
deleted from subsequent annual measurements.  Foliagedeleted from subsequent annual measurements.  Foliage  
discoloration measurements were downdiscoloration measurements were down--graded to non-graded to non-
critical measurements and their quality is not checked forcritical measurements and their quality is not checked for  
compliance with minimum standards.  In 1989, a newcompliance with minimum standards.  In 1989, a new  
measurement was added to assess the degree of insectmeasurement was added to assess the degree of insect  
defoliation.  It is not considered a critical measurement anddefoliation.  It is not considered a critical measurement and  
is not checked for repeatability precision.  Also in 1989,is not checked for repeatability precision.  Also in 1989,  
crown ratings of hardwoods other than sugar maple werecrown ratings of hardwoods other than sugar maple were  
added, but these are not checked for compliance withadded, but these are not checked for compliance with  
minimum standards. In 1993, vigor ratings were added tominimum standards. In 1993, vigor ratings were added to  
the critical measurements.the critical measurements.

Data quality requirements for the critical measurementsData quality requirements for the critical measurements  
were outlinedirements for the critical measurements



RemeasurementsRemeasurements

No remeasurement plots will be conducted in 2006. TheNo remeasurement plots will be conducted in 2006. The  
precision of critical crownprecision of critical crown--
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