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PROPOSAL 

A reconstruction study of mixed stands of Douglas-fir and 
paper birch in the South Central interior is proposed. Stand 
reconstruction, as described by Oliver (1978), provides a 
retrospective look at stand development and inter-specific 
competition through detailed stem and crown analysis. The 
relative height growth of the component species is especially 
important because it determines the vertical stratification 
commonly found in mixed-species stands, 

INTRODUCTION 

The growth of mixed-species stands in British Columbia has 
received little attention to date. Historically, growth and 
yield studies have been concentrated in even-aged monocultures of 
conifers. For most of our mixtures, we lack even a qualitative 
understanding of stand development. Silviculturists need to know 
these natural development patterns when making silvicultural 
prescriptions and growth modellers require a similar 
understanding for developing growth and yield models. 

In the absence of long-term growth studies, foresters 
sometimes obtain growth rates indirectly from chronosequences in 
natural stands. Yield data is collected from stands of different 
ages and volume-age functions are fitted to the data. It is 
assumed implicitly that the stands have a common developmental 
pathway and that the resulting regression will approximate a real 
time-series- Unfortunately, this is most often not true. Oliver 
and Larson (1990) note that while mixed-species stands tend to 
develop in predictable patterns, several factors can obscure or 
confound even simple patterns. Stand development is strongly 
influenced by species composition, disturbance type, regeneration 
delay and regeneration mechanism (sprouts vs- seeds), Simard 
(1990) has shown that these confounding factors exist in stands 
of paper birch and in paper birch/Douglas-fir mixtures. It is 
therefore unlikely that a chronosequence approach will uncover 



the developmental pattern, Furthermore, past experience has 
shown that growth rates derived from chronosequences are usually 
very misleading. 

Stand reconstruction studies can overcome some of the 
deficiencies of chronosequences. Detailed stem analysis enables 
us to back-date older plots and match them with the younger plots 
that will best approximate a true time-series. In addition, 
accurate ring counts from disks cut at the root collar provide 
information about the age structure and regeneration mechanism. 
Fire scars and charcoal layers also give clues about the nature 
and severity of the originating disturbance, 

A stand reconstruction study would also address two issues 
identified in Simardk (1990) problem analysis: site index curves 
and decay sampling: 

Site Index 
The Ministry is in the process of replacing all the 
1981 site index curves with new functions based on stem 
analysis data, Paper birch, however, is low on the 
list of priorities. Data from the paper birch trees 
sectioned for this proposed study could be used to 
develop new site curves. It is likely that this data 
set would be the only collection of birch data from 
B.C, suitable for site curves. 
Decav and Volume Sam~linq 
The Decay and Waste Coordinator in Inventory Branch has 
indicated that the trees from this proposed study would 
be a valuable and significant contribution to 
Inventory's volume and decay data. It would take 
little additional effort to collect the data for 
Inventory Branch, Inventory staff are willing to spend 
time training the field crews in their procedures. 

OBJECTIVES 

The objectives of this study are: 

1. To describe and quantify the age structure and size 
structure of mixed stands of Douglas-fir and paper birch. 



2 .  To describe and quantify the developmental patterns of mixed 
stands of Douglas-fir and paper birch, with particular 
emphasis on relative height growth. 

3 ,  To describe and quantify the interactions of individual 
trees in Douglas-fir/paper birch mixtures, 

IQ3THODS OF INVESTIGATION 

The study has a hierarchical structure, A broad range of 
stand and site conditions will be sampled with Stand Structure 
Plots, Analysis of the Stand Structure Plots will identify areas 
suitable for the more detailed reconstruction plots and 
individual-tree studies. 

I. Stand Structure Plots 
A series of systematically located plots will assess the 
variation in stand structure across a range of site and age 
conditions, Plot size will be large enough to include 10-15 
dominants and codominants. Measurements: height, DBH, 
species for every tree in the plot. 

11, Small Reconstruction Plots 
Reconstruction, using established methods, of small plots 
centred around dominant trees. These will be used to 
quantify development patterns over a wide range of stand 
conditions. In plots where birch is dominant the data can 
also be used for the development of site index curves. 
Plots size will be the same as the Stand Structure Plots. 
Measurements: Complete stem map of plot, stem analysis of 
all trees, radial increments at breast-height for all trees. 

111. Full-size Reconstruction Plots 
A small number of full-size reconstruction plots will 
identify larger scale developmental patterns. Plots will be 
large enough to include 50-70 dominants and codominants, 
Measurements: same as Small Reconstruction Plots plus 
additional radial increments for volume growth on selected 
trees. 



IV. Individual-~ree studies 
The mechanics of birch-birch and birch-Fir crown competition 
will be explored with detailed crown analysis.. 

PROPOSED ANALYSES 

1, Fitting regressions to height-age data, 
2. Analysis of spatial arrangement and crowding on 

individual tree growth. 
3 .  Graphical presentation of changes in stand structure. 

CO ICATION OF RESULTS 

Progress reports, final report and presentations at 
workshops and meetings. 

ROLES AND RESPONSIBILITIES 

I. Cameron 
- Project coordination, sampling methods, data analysis and 
interpretation. 

S. Simard 
- Selection of study sites, collection of ecological data, 
data analysis and interpretation, 

A. Vyse 
- Selection of study sites, coordination of field staff, 
data analysis and interpretation. 



COSTS 

1. Transportation and Travel 

2. Materials and supplies 

3- Equipment 
Plane Table 
Allidade 

4. Labour 

5. Computing Expenses 

6, TSG Resources 

7, Extension and Demonstration 

TOTAL 1990/91 

8. Five-Year Budget 
1990/91 
1991/92 
1992/93 

Proj ect Total 

TIMETABLE 

Fiscal Year 
1990/91 1991/92 

Structure Plots Oct-Nov 
Small Recon, Plots Oct-Nov Jun-Aug 
Full Recon. Plots Jun-Aug 
Ring Measurements Nov-Dec Sep-Nov 
Progress Report Mar Sep-Dec 
Final Report 
Workshops/Extension X 
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