
Systematic Evaluation of Oak 
Regeneration in Lower Michigan

Jeff Lee and Mike Kost
Michigan Natural Features Inventory



Why Focus on Oaks?

• Commercial timber value
• Supports wildlife diversity 

by providing habitat and 
food resources

• Serves as carbon sink; 
potential for high biomass 
accumulation

• Aesthetic and recreational 
value



The Problem
• Maturing oak overstory without indication of 

adequate self replacement
• Oaks, especially white and black oak, are 

physiologically adapted to relatively short fire 
intervals = moderately shade tolerant slow 
growing species

Slow Oak 
Growth



Deer Browse

• Fire suppression
• Mesic, opportunistic, and exotic 

invaders
• High deer browse pressure
• No single silvicultural treatment 

is effective for every ecological 
condition

Red Maple 
Understory



Study Goals

1) Report on the current status of white and 
black oak regeneration throughout Lower 
Michigan

2) Provide possible explanations for the 
success and failure of oak regeneration

3) Provide resource managers information 
that will aid in the management and 
restoration of forested oak ecosystems



Study Objectives

1) Document composition and abundance of OS, 
US, and GC species in managed and unmanaged 
oak forests in southern and northern Lower MI

2) Relate silvicultural practices to the results from 
Objective #1 across ecological factors such as 
ecoregion, physiography, landscape context, 
soil, and deer browse

3) Distribute research findings to resource 
professionals through publications and 
presentations



Site Selection

• Sites chosen for sampling represented 
various landforms and management 
prescriptions throughout several defined 
ecological units of southern Lower 
Michigan.

• Typical prescriptions: unmanaged, clearcut, 
selection, thinning, shelterwood, seed tree 
cuts, and prescribed burns
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Sampled Sites 
June-Sept 2006



Sampling Methods
10 circular plots on transect 
with 30 m spacing

US

N

OS



Sampling Methods

• Canopy closure
• Aspect, slope position and percent
• Soil pit and collection
• Cored trees in distinct overstory and 

understory cohorts



Preliminary Results for Overstory (> 9.0 cm dbh)

0.4%1.0%Bigtooth aspen

0.2%1.0%Red maple

0.5%2.0%Black cherry

0.6%4.1%Flowering 
Dogwood

21.4%55.1%White oak

77.0%36.7%Black oak

Relative 
Dominance

Relative 
Density

Species

0.1%1.1%Summer grape

0.4%2.1%Red oak

1.2%5.3%American elm

2.5%8.5%Sassafras

7.7%29.8%Black cherry

12.4%6.4%Pignut hickory

13.0%22.3%Red maple

15.0%5.3%White oak

47.7%19.1%Black oak

Relative 
Dominance

Relative 
Density

Species

Allegan Sand Lake Plain Waterloo Ice-Contact Kames

122.1811.449.831.95.83Waterloo

22.9105.844.473.44.58Allegan

Mg* (ug/g)Ca* (ug/g)K* (ug/g)P (ug/g)pH*

Soil Lab Results (* denotes significant difference at 0.05)



Current and Future Tasks

• Ring counts from increment bore samples
• Begin data summary and analysis
• Find and sample northern Michigan forested 

oak ecosystems
• Produce summary reports and manuscripts 

for publication
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Beware of Black Oak!


