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Abstract 
 
 
Riparian areas are ecotones connecting terrestrial and aquatic environments. Plant 
communities along small streams play an important role in riparian and stream ecological 
processes. This study focuses on the vegetation component of a larger experiment that 
examines the effectiveness of different riparian widths in maintaining the ecological 
functions of these systems. The objectives of this research were to compare the 
vegetation community composition and structure eight years after harvesting and to 
explore successional trends among buffer widths at year eight after disturbance and in a 
chronosequence.  
 
A series of small clearcuts were harvested in 1998 in the southeast corner of a 70 year old 
second growth stand in the Coastal Western Hemlock dry maritime subzone at Malcolm 
Knapp Research Forest. Each cutblock was bisected by a small stream, and 0m, 10m and 
30m reserve zones were established adjacent to these streams. Each treatment was 
replicated 3 times and 3 unharvested streams were identified as controls. Overstory and 
understory vegetation has been measured annually from the year of harvest. Canopy 
density has been measured using a densiometer. For comparative purposes, we added 
vegetation plots in riparian areas within an 1868 and an old-growth stand during the 
summer of 2006.  
 
Eight years after harvesting, understory vegetation development is affected by buffer 
width due to higher light levels, and species richness in the 10m and 0m buffers is higher 
than in the 30m buffer and control. Shrubs and deciduous trees dominate the 0m and 10m 
buffer treatments. Proximity to the stream does not affect the composition and abundance 
of species with the exception of herbs and mosses. In the 10m and 30m buffer treatments, 
up to 15% overstory trees were windthrown in the first 2 years after harvest. Since these 
were primarily large overstory trees, they produced large canopy gaps. Consequently, the 
understory development in the 10m and 30m buffers is more like that in the 1868 and 
old-growth stands than in the 70 year old controls, but these treatments still lack the very 
large trees and microsite heterogeneity of the older stands. In the unharvested controls, 
self-thinning continues and there has been 30% mortality of mostly smaller trees over the 
past 8 years. However, overstory density remains high and there is modest cover of 
mosses but very little shrub or herb cover except in areas with a deciduous overstory 
component. In contrast, in the 0m buffers the riparian zone was quickly colonized by 
shrubs and ferns and within the last 2 years has become dominated by juvenile deciduous 
trees.  
 
Overall, the 10m buffer balances timber production with the maintenance of overstory 
and understory structure dynamics. The combined effect of light from the edge and 
partial windthrow is accelerating succession towards a more mature or ‘old-growth’ 
condition. 
 
Key words: Riparian buffers, vegetation, composition, structure, succession, 
chronosequence. 

ii 
 


	TABLE OF CONTENTS
	ABSTRACT                 ii
	TABLE OF CONTENTS………………………………………………………...........iii
	LIST OF TABLES………………………………………………………………...........v
	LIST OF FIGURES……………………………………………………………………vi
	ACKNOWLEDEGEMENTS………………………………………………………..viii
	1 INTRODUCTION………………………………………………………………….1
	1.1 Background………………………………………………………………….1
	1.2 Problem Statement…………………………………………………………...2
	1.3 Thesis objectives……………………………………………………………...2
	1.4 Approach……………………………………………………………………..3

	2 LITERATURE REVIEW………………………………………………………….5
	2.1 Importance of riparian ecosystems………………………………………….5
	2.2 The riparian habitat: concepts and processes………………………............8
	2.3 Measures of vegetation species diversity, structural complexity and abundance………………………………………………………………….11
	2.4 Succession in coniferous forests of the Pacific Coast of North America...14
	2.5 Protection and management of stream systems in the Pacific Coast of North America……………………………………………………………..............17

	3 COMPARISON OF THE LIGHT ENVIRONMENT, UNDERSTORY AND OVERSTORY COMPOSITION AND STRUCTURE AMONG TREATMENTS EIGHT YEARS AFTER HARVESTING……………………21
	3.1 Introduction………………………………………………………………....21
	3.2 Methods…………………………………………………………………......23
	3.2.1 Study site………………………………………………………...23
	3.2.2 Experimental design……………………………………………...25
	3.2.3 Analytical approach……………………………………………...28

	3.3 Results…………………………………………………………………........31
	3.3.1 Light environment……………………………………………......31
	3.3.2 Measures of understory vegetation species diversity and abundance eight years after harvesting…………………………………………….32
	3.3.3 Measures of overstory condition, composition and structure eight years after harvesting ………………………………………………….33

	3.4 Discussion………………………………………………………………….46
	3.4.1 Light environment………………………………………………46
	3.4.2 Measures of understory cover and species diversity and structural complexity……………………………………………………...47
	3.4.3 Measures of overstory condition, composition and structure………55

	3.5 Conclusions………………………………………………………………..57

	4 SUCCESSIONAL TRAJECTORIES…………………………………………...58
	4.1 Introduction………………………………………………………………. 58
	4.2 Methods…………………………………………………………………….61
	4.2.1 Study area……………………………………………………….61
	4.2.2 Experimental design……………………………………………..61
	4.2.3 Analytical approach: short-term study……………………………63

	4.3 Results……………………………………………………………………...65
	4.3.1 Short-term successional trends…………………………………...65
	4.3.2 Chronosequence approach……………………………………….73

	4.4 Discussion………………………………………………………………….76
	4.4.1 Short-term successional trends…………………………………...76
	4.4.2 Chronosequence successional trends……………………………...82

	4.5 Conclusions………………………………………………………………...84

	5 SYNTHESIS, CONCLUSIONS AND RECOMMENDATIONS……………...86
	REFERENCES……………………………………………………………….91
	            APPENDICES……………………………………………………………….106
	Appendix 1. Measures of vegetation species diversity……………………..106
	Appendix 2. Comparison of treatments eight years after harvesting…….108
	Appendix 3. Successional trends……………………………………………117
	Appendix 4. Vegetation attributes………………………………………….127
	ACKNOWLEDGEMENTS
	This thesis is the result of one of the most important journeys in my life and represents two years of work and experiences.
	1.1 Background
	1.2 Problem Statement
	1.3 Thesis Objectives
	1.4 Approach

	2. LITERATURE REVIEW
	2.1 Importance of riparian ecosystems
	2.2 The riparian habitat: concepts and processes
	2.3 Measures of vegetation species diversity, structural complexity and abundance
	2.4 Succession in coniferous forests of the Pacific Coast of North America 
	2.5 Protection and management of stream systems in the Pacific Coast of North America

	3. COMPARISON OF THE LIGHT ENVIRONMENT, UNDERSTORY AND OVERSTORY COMPOSITION AND STRUCTURE AMONG TREATMENTS EIGHT YEARS AFTER HARVESTING.
	3.1 Introduction
	3.2 Methods
	3.2.1 Study area
	 3.2.2 Experimental design
	3.2.3 Analytical approach

	3.3 Results
	3.3.1 Light environment
	3.3.2  Measures of understory vegetation species diversity and abundance eight years after harvesting
	       Diversity measures

	3.3.3  Measures of overstory composition and structure eight years after harvesting 

	3.4 Discussion
	3.4.1 Light environment
	3.4.2 Measures of understory cover and species diversity and structural complexity 
	3.4.3 Measures of overstory condition, composition and structure 

	3.5 Conclusions

	4. SUCCESSIONAL TRAJECTORIES
	4.1 Introduction
	4.2 Methods
	4.2.1 Study area
	4.2.2 Experimental design
	4.2.3 Analytical approach

	4.3 Results
	4.3.1 Short-term successional trends
	4.3.2 Chronosequence approach

	4.4 Discussion
	4.4.1 Short-term successional trends
	4.4.2 Chronosequence successional trends

	4.5 Conclusions

	5. SYNTHESIS, CONCLUSIONS AND RECOMMENDATIONS
	Appendix 1.  Measures of vegetation species diversity
	Appendix 2. Comparison of treatments eight years after harvesting 
	          e) Mature-2m                                                                                                         f) Mature-15m
	/                                       /                            
	       g) Old-growth-2m                                                                                                     h) Old-growth-15m
	/                                        /                                                                       
	           a) 10m buffer-2m                                                                                                   b) 30m buffer-2m                                  
	Appendix 3. Successional trends
	Appendix 4. Vegetation attributes



