
Emily W. B. Russell 

VEGETATION MONITORING WITH 
PERMANENT PLOTS: A PROCEDURAL 

MANUAL FOR THE MID-ATLANTIC REGION 

Technical Report NPS/MAR/NRTR - 90/046 

U. S. Department of Interior 
National Park Service 



VEGETATION MONITORING WITH PERMANENT PLOTS: 
A PROCEDURAL MANUAL FOR THE MID-ATLANTIC REGION 

Technical Report NPS/MAR/NRTR - 90/046 

Emily W. B. Russell 

Department of Geological Sciences 
Rutgers University 
Newark, NJ 07102 

edited by 

Jeffrey L. Marion 
Research Scientist 

Mid-Atlantic Region 

Purchase Orders 
PX443080107 and PX400090602 

Final Report 
December 1990 

United States Department of Interior 
National Park Service 
143 South Third Street 
Philadelphia, PA 19106 



TABLE OF CONTENTS 

Introduction 1 

Rationale for Vegetation Monitoring 1 

Procedures 1 
Determining Goals 2 
Allocation of Permanently Marked Plots 3 

Numbers and General Location 3 
Size and Shape 3 

Locating Plots 4 
Site Characteristics 6 

Measurement 6 
Herbaceous Plant 7 
Tree Seedlings 8 
Shrubs 8 
Tree Saplings 8 
Trees 8 
Additional Species in Plot 9 

Plot Map 9 

Remeasurements 10 
Interval 10 
Time of Year 10 
What Measurements to Make 11 

Must Do 11 
High Priority 11 
Other Measurements 11 

Data Analysis 11 
Summary Data - Trees 11 
Summary Data - Saplings and Seedlings 12 
Comparisons among Trees, Saplings and Seedlings 13 
Summary Data - Herbs 13 
General Comments 13 
Selected References 14 

Appendix 1 - Sample Data Forms 15 

Appendix 2 - Species Codes 26 

Appendix 3 - Equipment List 29 

Appendix 4 - Example databases from Hopewel Furnace 30 



INTRODUCTION 

This manual was adapted by the author 
and Mid-Atlantic Region Science Program 
staff from a long-term vegetation 
monitoring program developed by the 
author for Hopewell Furnace National 
Historic Site. This work was sponsored by 
the Regional Science Program in an effort 
to provide guidance and standardization to 
parks in developing vegetation monitoring 
programs. Science program staff will 
continue to revise this manual to 
incorporate improved vegetation sampling 
procedures and protocols, where 
appropriate. Adherence to the general 
sampling design and procedures described 
in this manual, although recommended, is 
not required. Many of the general 
procedures and methods should be widely 
applicable. However, more specific 
measurements will vary, depending on 
park monitoring objectives. 

RATIONALE FOR VEGETATION 
MONITORING 

Natural plant communities change 
constantly. For a park to manage its 
natural resources effectively, managers 
need to know what natural changes are 
expected and the anticipated directions 
and rates of such changes. They also need 
to recognize changes which are human-
influenced and may disrupt a park's 
natural environment. The establishment 
of permanently marked plots for long-term 
monitoring is the best way to provide the 
information by which change can be 
detected. Changes can then be easily 
monitored where natural, or possibly 
arrested when unnatural and potentially 
deleterious. Vegetation monitoring will 
also provide the baseline data against 
which new management strategies and 
actions can be evaluated, providing an 

"early-warning" system for more subtle, 
deleterious trends in plant community 
composition. 

Over the years, the data from a 
permanent monitoring system become 
ever more valuable, as the length of time 
and the range of variation that have been 
recorded increase. For example, cyclical 
shifts which may not have been detected 
before, because the period of the cycle is 
too long, can be detected by looking at the 
data for a permanent plot system that has 
been in effect for more years than the 
period of the cycle. Occasional or 
sporadic replacement of some species may 
also be detected over the long term, while 
over the short term it may appear that the 
species are not replacing themselves. 

In summary, a permanent monitoring 
system can provide information about 
trends over time as well as information 
that will help in managing the natural 
resources that are being monitored. The 
system described in this manual is flexible, 
to meet different needs and time 
constraints. Although system 
establishment can be time-consuming, on­
going measurements can be quite flexible. 
Certain high priority measurements should 
be repeated at frequent intervals; 
additional measurements, while desirable, 
may require more time or training than is 
regularly available. The individual park 
can establish its priorities, and design a 
system that will fit its needs and 
constraints. 

PROCEDURES 

The procedure for setting up a permanent 
plot system starts with a determination of 
goals for the system with relation to the 
mission of the park. Using knowledge of 
the park's vegetation and physical 
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