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The flowers of Ohio Buckeye indicate 
that Spring has finally sprung! 

This publication is funded in 
part by the Renewable Resources 

Extension Act (RREA)

Woodland Steward Newsletter – 
Letter from the President 2014
Why are Woodlands Important…to you

I am amazed when I think about the history and importance of 
Indiana woodlands. If we look back to pre-European settlement 
Indiana, the state would have been about 85% covered in forests. 
If we jump forward to 1900, forestland in Indiana was down to 
about 1.5 million acres or 6%. In less than 200 years the face of 
Indiana had been drastically (to say the least) changed. The Forest 
Tax Classification Act was passed in 1921 giving rise to the current 
Classified Forest and Wildlands Program. This Act provided a 
tax incentive for private landowners that were willing to make a 
conservation commitment to keep their property forested. To date, 
close to 650,000 acres of Indiana’s 4.7 million acres of forestland are 
enrolled in the program. From a bird’s eye view, your woodland is 
important to Indiana. Every acre of forestland in Indiana is helping 
to stabilize soil, filter and slow runoff, produce clean air and water, 
provide wildlife habitat, provide opportunities for outdoor recreation 
and protecting habitat for native plants and animals. 

As woodland owners, we all appreciate the high level benefits 
our woodlands create for Indiana, but the reason woodlands are 
important to landowners in Indiana is as varied as the woods 
themselves. Private woodland owners all have their individual 
connection to the land, reason for owning the land and goals 
and plans for their woodland. I had a wonderful meeting with 
a landowner this past winter. I was visiting some neighbors of 
The Nature Conservancy’s Green’s Bluff Property in Owen 
County along Porter Ridge Road. I knocked on a neighbor’s door, 
introduced myself and was warmly welcomed into the home. For 
the next hour, I had the pleasure of hearing all about the family’s 
woodland. I heard about the history of the property and the family’s 
connection to the land. We talked about the troubles created by an 
old unmaintained county road that enters the property. We discussed 
timber management and the care they had taken with their last 
harvest to ensure a good harvest in the future. They shared stories 
about the property and how hard they work to extract firewood from 
the property each year. Gathering the firewood is a lot of work, but 
as we sat around a warm wood burning stove that heats the family 
home, you could tell the rewards were worth the effort. It was a 
wonderful out of the blue meeting with a landowner that depicts just 
one of the thousands of stories of Indiana woodland owners and why 
their woods are important to them. 
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Calendar of Events

May 31
Forest & Wildlife Research Field day 
SEPAC Purdue Ag Center, Butlerville, 
Jennings County 
Contact lfarlee@purdue.edu or 765-494-
2153.

June 7
Hardwood Ecosystem Experiment Bird 
Day 2014
Morgan-Monroe State Forest Training 
Center, Martinsville
See http://HEEForestStudy.org, Events 
& Announcements or contact meiera@
purdue.edu for more information.

June 21
IFWOA Family Picnic - South 
near Marengo, Crawford County 
See www.ifwoa.org Events tab for 
details or call 765-583-3501.

August 9
IFWOA Family Picnic - North 
Salamonie River State Forest, 
Huntington County 
See www.ifwoa.org Events tab for 
details or call 765-583-3501.

November 7-8
Woodland Owner Conference and 
IFWOA annual meeting
Turkey Run State Park, Parke County
http://www3.ag.purdue.edu/fnr/ifwoa/
Pages/AnnualMeeting.aspx 

Letter from the President 2014  (cont’d from page 1)

The members of the Woodland Steward Institute hope that the 
Woodland Steward Newsletter is an important part of your connection to 
the land. We hope the newsletter is a resource and tool that you can use 
to help make management decisions, learn more about your property and 
keep you informed about current forest and wildlife issues. 

In this issue of the Woodland Steward, we are asking landowners to 
show their support by making a contribution to the printing and mailing 
of the newsletter to the 33,000 woodland owners in Indiana that receive 
the newsletter. You are the reason we produce this newsletter and your 
support helps ensure we can continue to produce this newsletter every 
year.

Thank you in advance for your support. 

Dan Shaver, WSI President

PS – The landowners on Porter 
Ridge Road had the Woodland 
Steward Newsletter sitting on 
their coffee table. For 2014 our 
goal it so make sure they receive 
it 3 more times. 
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Since its accidental introduction near Detroit, Michigan, 
in the mid-1990s, emerald ash borer (EAB) has rapidly 
spread through much of the U.S. and adjacent Canada, 
leaving millions of dead ash trees in Midwestern states 
(4,11).  Unfortunately, EAB attacks trees as small as an 
inch in stem diameter and it attacks all five ash species 
native to the region – white, green, black, pumpkin, and 
blue.  Nearly 100% of the trees attacked by the beetle 
eventually die (5, but see 10).  

Yearly monitoring of ash forest sites across Ohio began in 
2005 to understand the effects of EAB on ash populations 
and forests.  Several interesting results have emerged.  
Mortality was first evident in northwest Ohio sites in 2006, 
most of the Toledo area plots reached >95% mortality of 
ash trees by 2009, and many of the central Ohio sites had 
reached >95% mortality by 2013.  At a single stand scale, 
it can take 3 to 6 years for the ash trees to decline from 
healthy to nearly complete mortality (Figure 1).  Partway 
through the infestation, it is typical to see a mix of healthy, 
declining, and dead trees.  After ash trees die, they rapidly 
become brittle and fall.  In our sites, over 80% of the trees 
fell within 5 years of death.  We found several factors were 
related to how quickly the trees die, including the initial 
health of the trees (initially healthier  trees live longer) and 
ash density (trees in stands with greater ash density live 
longer) (6).  As the infestation progresses and the EAB 
populations build to high levels, mortality accelerates until 
nearly all the trees have died (Figure 1).  Then, after nearly 
exhausting their food source, EAB populations crash to low 
levels but persist, probably feeding on small ash saplings as 
the saplings become large enough to be attacked.

The loss of ash from forest ecosystems may cause a 
cascade of effects (3), from growth of competing trees that 
now find themselves with less competition, to invasive 
plant species taking advantage of the light that reaches the 
forest floor as canopy gaps open, to massive amounts of 
coarse woody debris piling up in ash floodplain forest, to 
effects on insects and wildlife.  We have shown how maples 
and elms grow rapidly in response to ash mortality, how 
forest productivity can decline due to EAB (2), and how 
woodpeckers take advantage of the new food source EAB 
larvae provide (1).  The largest effects of EAB are most 
likely to be seen where ash trees are the dominant species 

in the canopy and few other tree species are poised to fill in 
the gaps left behind by the ash (2).

While collecting data in our northwest Ohio ash sites in 
2009, we noticed a few surviving large healthy-looking 
ash trees within a sea of EAB-killed trees.  We performed 
a complete survey of the site in 2010, two years after 
>95% of the ash trees at the site had died, and found 111 
healthy “lingering” ash trees representing less than 1% of 
the original population of over 11,000 ash trees (7).  We 
have continued to monitor these trees, and many of the 
trees have remained healthy although some have died.  We 
are studying whether these ash trees might have natural 
tolerance or resistance to EAB, and the preliminary results 
from greenhouse experiments look promising.  Research 
and controlled breeding efforts for these “lingering” ash 
trees are ongoing (8). 

Ash produces mast crops of seeds approximately every 
1-5 years, which can create carpets of newly germinated 
ash seedlings on the forest floor the two summers after 
the mast year.  Unfortunately, the seeds do not appear to 
persist in the seed bank for more than a few years, and as 
the canopy ash trees die the periodic abundant production 
of ash seedlings is eliminated (5).  In many sites, only an 
even-aged cohort of ash seedlings, too small to be attacked 
by EAB, remains after the canopy ash trees are killed.  

Outlook for Ash in Your Forest: 
Results of Emerald Ash Borer Research and 

Implications for Management
Kathleen S. Knight

Figure 1. Ash mortality at an EAB-infested site in northwest 
Ohio - one of the most rapidly declining sites we studied.
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The purpose of this article is to provide you with the 
background information needed to make informed decisions 
about the type of professional forester that can best serve your 
needs. The focus is on the categories of foresters working in 
Indiana. Specific advice on which type best meets your needs, 
or on specific individuals, is not provided. The guidelines 
applicable to choosing a provider of professional services of 
any kind, apply to professional foresters. The experiences of 
other woodland owners who have worked with a forester may 
be helpful. Membership in the Indiana Forestry and Woodland 
Owners Association (IFWOA) is a good way to network 
with other woodland owners (http://www3.ag.purdue.edu/fnr/
ifwoa).
What Constitutes a Professional Forester?

There is no licensing requirement to provide forestry 
services in Indiana. Thus, the fact that someone calls 
themselves a forester doesn’t mean they are a “professional 
forester.” Professionalism is based on training, experience, 
continuing education, and quality of services provided. The 
formal training of foresters is conducted by institutions 
granting Bachelor of Science and graduate degrees, 
and those granting associate degrees. Associate degrees 
prepare graduates to perform “routine” tasks related to 
the management and sale of timber such as conducting 
inventories, marking timber for sale, overseeing logging 
operations, and purchasing timber. Bachelor of Science 
degree programs provide graduates with these same skills 
and a deeper understanding of the complex abiotic and biotic 
systems constituting a “forest,” including the wide variety 
of species of plants and animals associated with forests, and 
the social context within which forests are managed. Schools 
offering quality forestry programs are accredited by the 
Society of American Foresters (SAF), the national professional 
society of foresters. Purdue University’s Department of 
Forestry and Natural Resources (FNR, http://ag.purdue.edu/
fnr) is SAF accredited. A complete list of accredited schools 
as well as accreditation standards and guidelines is listed at 
http://www.safnet.org/education/accreditation.cfm. Foresters 
who are members of SAF, and meet SAF’s training and testing 
requirements are certified by SAF, indicated by the title 
Certified Forester, “CF,” after the individuals name. 
Services Provided by Professional Foresters

The forester you choose to work with depends primarily 
on the services you need and the resumes, discussed below, 
of the individual foresters working in your area. The major 
categories of forestry services include: 

•	 management of land currently covered primarily by trees 
•	 creating a forest on non-forested land by tree planting or 

seeding 
•	 management of mixed-use land, usually forested and open 

land, with provision of wildlife habitat as a major goal 
•	 assistance with the sale of timber, best described as timber 

marketing 
•	 care of shade and ornamental trees 

Professional foresters also provide services to companies 
needing to establish and maintain rights-of-ways for utilities, 
railroads, streets, and highways; and communities in the 
planting and maintenance of street trees and urban forests. The 
forestry profession, like most, includes individuals and firms 
that specialize in specific services, and others that provide a 
range of services.  A catalog of many foresters practicing in 
Indiana, the areas of the state they serve, and the services they 
provide is at http://www.findindianaforester.org/.
Who Do They Work For?

The categories of foresters below are based primarily on the 
characteristic of how they are compensated for their services.

Consulting Foresters. Most private consulting foresters 
are self-employed. Thus, their livelihood depends on the 
quality of the service they provide. Many consultants have 
long-term relationships with their clients. Some consultants 
hire additional foresters to increase their capacity. Consultants 
work under a contractual relationship with you. For the sale 
of timber they may charge a fixed fee determined by the 
size of the woodland, a straight percentage of the gross sales 
revenue, or a percentage tied to the size of the sale with a 
small percentage for larger sales. Fees for other services 
are typically negotiated in advance as part of a contract 
for services. Foresters typically have fee schedules that are 
available to you. Fees are usually based on the amount of 
work and inputs required.

Consulting foresters usually belong to the Association of 
Consulting Foresters of America, Inc. (ACFA, http://www.
acf-foresters.org/). Membership requires a degree in forestry, 
a minimum number of years of experience, and continuing 
education. information about the Indiana Chapter of ACFA is 
located at (http://woodlandsteward.squarespace.com/storage/
indiana-association-of-consultant-foresters/iacf.htm )

District Foresters. Since 1901 state government has 
made available individuals with forestry expertise to advise 
woodland owners. Currently, these District Foresters are 
employed by the Indiana Department of Natural Resources, 
Division of Forestry. The services they provide have changed 

How To Choose a Forester
By William L. Hoover, PhD



Spring 2014

5

over the years. Prior to the development of the consulting 
forestry industry the District Foresters provided the full 
range of services, including marketing of timber. Their 
focus currently is the development of management plans, 
administering the Classified Forest and Wildlands Program, 
and approving plans required for receipt of cost-share 
assistance. Since their services are provided at no cost, they 
can’t provide the amount of time available from foresters in 
the other categories. They are, however, a good initial contact 
if you’re just starting your woodland activities.

Industrial Foresters. Most Industrial  foresters are 
involved in the actual purchasing of standing timber from 
the landowner and are employed by a sawmill, logger, or log 
merchandiser to help fill the market demands for hardwood 
logs and lumber. These market demands cannot be met by 
waiting for woodland owners and consultants to contact 
them. Thus, some employ licensed and bonded professional 
foresters as timber buyers. These professional foresters 
contact woodland owners with mature timber to determine 
their interest in selling timber. They also work with other 
components of the log supply chain. These include licensed 
and bonded loggers who also purchase timber on their own, 
produce logs, and market them to buyers such as mills. There 
are also log brokers who purchase logs and merchandise them 
to domestic and off-shore buyers. Many industrial foresters 
work with woodland owners in marking the trees to include in 
a sale and purchasing them. Sale terms are negotiated between 
the woodland owner and the buyer. Some industrial foresters 
seek to develop relationships with woodland owners for the 
long-term management of their woodland.

Urban Foresters. The individuals responsible for the care 
of street trees and urban forests are frequently professional 
foresters. These include crew chiefs and estimators for tree 
care companies and city foresters. Most forestry schools offer 
courses specifically for students preparing to work in the tree 
care industry. 

Other Foresters. Some forestry graduates take positions 
outside the field of forestry. Because they generally 
lack forestry experience their level of expertise may be 
limited, although they can be helpful with general advice. 
Foresters working for the Purdue Extension Service are also 
professional foresters. They are required to have at least a 
Master of Science degree in forestry. They are primarily a 
source of information and advice, rarely working directly with 
woodland owners in the field. They also provide much of the 
continuing education required for professional foresters.

Components of a Professional Forester’s Resume
Any professional forester you are considering to work for 

you should willingly provide you with a copy of their resume. 
Here are the important components you should evaluate 
closely. You will also want to “interview” her/him. 

What is your forester’s level of education completed at a 
university with an accredited forestry school? Ask about other 
continuing education taken, especially in areas where changes 
are the norm or where safety and environmental issues are 
of concern (for example: tax appraisals, prescribed burning, 
pesticide application).
1.	 Is the forester associated with a saw mill or wood products 

firm? If they are their professional qualifications are 
evaluated the same as any other forester, but you’ll want 
to be aware of their fiduciary responsibilities and issues 
arising from future sales and harvests.

2.	 Since there is no licensing requirement in Indiana you 
should focus on other indications of professionalism. Is she 
or he a current member of Society of American Foresters 
(SAF), and if a private company, the Association of 
Consulting Foresters of America (ACF)?

3.	 What continuing education programs have they completed 
in the last five to ten years?

4.	 If the work they are being considered for will require the 
application of herbicides are they a certified applicator?

5.	 What is their fee schedule, what services can be provided, 
and which can’t be? Would they sign a contractual 
agreement detailing the services you want done and the 
metrics to be used to assess satisfactory completion?

6.	 Will they provide references from previous clients? 
Conclusion

The number of professional foresters providing services in 
Indiana is very large in proportion to the acreage of woodland. 
This indicates that collectively they are successfully providing 
the services needed by woodland owners. Thus, I’m confident 
that you will be able to identify a forester to work with 
you. Nevertheless, it’s important to consider the guidelines 
provided here to find the one that best meets your needs.  
Additional information managing forests including tips on 
selling and marketing timber may be found on the Purdue 
FNR Extension website at ag.purdue.edu/fnr/Extension. 

Bill Hoover is Professor Emeritus, Forestry and Natural 
Resources in the Department of Forestry and Natural 
Resources at Purdue University, West Lafayette, Indiana.
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Armadillos in Indiana?  
By Brian J. MacGowan

Armadillos are limited to South, Central and North America.  
The nine-banded armadillo (Dasypus novemcintus), the 
species we have in the U.S., gets its name from the nine 
moveable rings of armor between its shoulder and its hip 
shield.  Its moveable armor shell defends them against 
predators and their sometimes rough life below ground (Figure 
1). Full grown adults are about the size of an opossum; males 
are slightly larger than females. Armadillos spend a lot of time 
on the ground and in burrows.  They will root about on the 
ground looking for grubs and insects. 

There have been 11 confirmed Armadillo sightings in 
Indiana since 2003 (Figure 2). As of now, armadillos are 
considered an exotic species in Indiana (312 IAC 9-3-18.5).  
They cannot be possessed without a permit, but according to 
law, a landowner or tenant can “take” an exotic animal when it 
is destroying or causing substantial damage to property.  

Why has this happened? 
The geographic distribution of wildlife species is never 

static. Populations along the periphery of distribution tend 
to expand and regress over time.  The boundary is present 
because there is some limiting factor (temperature, habitat 
type and structure, etc.) that prevents the population from 
expanding.  As these change, the population will respond.  
Armadillos have been expanding their range northwards 
in recent years.  Some scientists speculate that warming 
temperatures (armadillos don’t tolerate freezing temperatures) 
and loss of natural predators have facilitated this expansion.  

In addition, animals, typically young males, can disperse 
long distances beyond their established range.  These are not 
considered range expansions and are not generally reflected 
on distribution maps. For example, you may have recalled a 
wolf was shot and killed in Indiana in 2003.  This was not an 
animal from a free-ranging breeding population in Indiana, 
but simply a young male that dispersed a very long distance 
from Wisconsin.  Given the recent expansion of armadillos in 
our neighboring states and the number of sightings in recent 
years (three in 2013), it is likely that armadillos are here to 
stay. It’s unclear how this past winter’s cold temperature and 
snow will affect populations.  When the ground is frozen, 
armadillos can’t dig to find food.  While they can escape 
cold temperatures by retreating to their burrow, they cannot 
hibernate and may likely freeze or starve. 

Most people are familiar with geographic distribution maps 
of species.  While these maps are helpful in quickly allowing 

you to decipher the general whereabouts of a species, they 
do have their limitations.  Their accuracy is dependent upon 
the information we have about the distribution of various 
species.  Unfortunately, this information is lacking since many 
species of wildlife are difficult to observe and monitor.  The 
result is maps which summarize our “best guess” of animal 
distributions. The map provided here only shows the counties 
it has been observed and reported to date. A more complete 
and accurate picture is desirable. 

Figure 1. The nine-banded armadillo (Dasypus novemcintus) 
gets its name from the nine moveable rings of armor between 
its shoulder and its hip shield.  (Image credit: Rebekah D. 
Wallace, University of Georgia, Bugwood.org)

Figure 2. Distribution map of confirmed armadillo sightings 
by county in Indiana.  The first sighting was made on I-64, 
just east of the Illinois state line in Gibson County, February 
2003.  Note that specific locations are not marked on the map. 
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Outlook for Ash in Your Forest (cont’d from page 3)

Ash seed collection efforts are underway to preserve ash 
germplasm (i.e., genetic resources) for future research and 
restoration efforts (9).

What do these findings mean for management of your 
woodlot, park, or forest?  First, if you get a good mast year 
for ash seed, connect with the ash seed collection program 
to see if more collections are needed in your area (www.
nsl.fs.fed.us).  Next, decide whether you prefer to remove 
or treat the ash trees or to allow EAB to kill 99% of them.  
Although excellent insecticide options are available for 
landscape trees (11), it costs too much to deploy them 
across an entire forest.  If you desire pre-emptive harvests, 
work with a forester to use good practices that will 
sustain forest cover and follow quarantine laws to avoid 
further spreading EAB. Ohio State University published 
management strategies for tree plantings and natural stands 
(see ohioline.osu.edu/for-fact/pdf/0059.pdf). Watch for and 
manage invasive plant species that may take advantage of 
conditions created by EAB, and plant other tree species in 
ash-dominated areas if necessary.  If you opt for natural 
mortality, have a plan to deal with hazard trees (dead trees 
that could fall on people or property due to their location), 
and be on the lookout for “lingering” ash trees (at least two 
years after most trees have died) and let us know about 
them!  I hope that we can use EAB as an opportunity to 
create more diverse and resilient forests in the future. 
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1.	 Flower CE et al. 2014. Forest Ecol. Manag. 313:300-

306.
2.	 Flower CE, Knight KS, Gonzalez-Meler MA. 2013. 

Biol. Invasions. 15: 931-944.

3.	 Gandhi KJK & Herms DA. 2010. Biol. Invasions 
12:389-405.

4.	 Herms DA & McCullough DG. 2013. Ann. Rev. 
Entomol. 59:13-30.

5.	 Klooster WS et al.  2013. Biol. Invasions DOI10.1007/
s10530-013-0543-7

6.	 Knight KS, Brown JP, Long RP.  2013.  Biol. Invasions 
15:371-383.

7.	 Knight KS et al. 2012. PSW-GTR-240. USDA FS 
PSWRS. 143-152.

8.	 Koch JL et al. 2012. PSW-GTR-240. USDA FS 
PSWRS:235-239.

9.	 www.nsl.fs.fed.us 
10.  Tanis SR & McCullough DG. 2012. Can. J. For		

   Res. 42:1542-50.
11.  www.emeraldashborer.info
Acknowledgements:

Many collaborators have contributed to this research, 
including Robert Long, Dan Herms, Charles Flower, 
Jennifer Koch, Robert Ford, Kyle Costilow, Britton Flash, 
Rachel Kappler, Rachel Hefflinger, Wendy Klooster, John 
Brown, and Mary Mason.  In addition, many summer 
employees and technicians have assisted in data collection 
and data entry.  Funding was provided by the USDA Forest 
Service, USDA NRI grant program, ARRA, and USDA 
APHIS.

Kathleen Knight is a Research Ecologist with the USDA Forest 
Service, Northern Research Station located in Delaware, 
Ohio.  Her current research deals with the effects of emerald 
ash borer on forest communities.

Dr. John Whitaker at Indiana State University has been 
compiling data on armadillo sightings in Indiana. Indiana 
residents can report sightings directly to him by email.  To 
report a sighting, please send photos, date of sighting, specific 
localities (for example, county, township, address, nearest road 
intersection), and details (for example, live/dead, behavior) to 
John.Whitaker@indstate.edu. 

Should you be concerned?
It’s difficult to say.  Armadillos can dig holes and uproot 

plants in lawns, flower beds and gardens from their rooting 
behavior while searching for food. The burrow systems 
they construct for cover and to raise young could also be 

undesirable in yards, fields or under foundations and other 
structures.  Clearly these habits can be a nuisance and cause 
damage.  It remains to be seen whether or not armadillos can 
thrive in Indiana or the impact that will have on other wildlife 
species. 
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Armadillos in Indiana? (cont’d from page 6)
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of Forestry Fire Headquarters coordinates their training 
and dispatch. Beginning firefighters must complete basic 
wildfire coursework and pass a physical test to become 
qualified. Yearly refresher training and work capacity test 
are required to maintain certification. Wildland firefighters 
must be able to hike long distances over rugged terrain while 
carrying tools and supplies. The basic handtools for fighting 
wildfires--fire rake, Pulaski, and shovel--have not changed 
in over a century. What has changed the most in fighting 
wildfires is knowledge and communication. Each tragedy that 
has occurred has forced wildland firefighters to study fire 
behavior and reevaluate their policies and practice to increase 
safety. Advances in technology such as cell phones and tablet 
computers have improved communication and provided 
firefighters with more information about fire conditions. 
Advances in aviation have also enhanced firefighting efforts. 
Planes and helicopters are used to transport people and 
supplies as well as to drop water and retardant directly on 
fires.

Wildfires and other natural disasters will continue to plague 
Indiana and the United States. Wildland firefighters possess 
a unique set of skills and training that allows them to assist 
Hoosiers and fellow Americans in their time of need.

Rob McGriff has worked with the Indiana Division of Forestry 
as a District Forester since 1993. He is a trained wildfire fight-
er and serves as property manager of Selmier State Forest. 
Kay Jernigan McGriff has taught middle school language arts 
for fifteen years. She is an avid reader, writer and educator.

Each summer, as news reports spread about wildfires in the 
West, a few Indiana wildland firefighters prepare for a call 
that will send them to work extinguishing those fires. The 
people who volunteer for wildfire assignments are unique 
people--people willing to perform hard physical labor in a 
complex, high stress environment. The job offers Hoosiers 
firefighters a change of pace from their regular jobs and an 
opportunity to see parts of the United States that they may 
not normally visit. Wildland firefighters are also paid by 
the Federal government for their work. Because of the long 
hours, many wildfire paychecks add several thousand dollars 
to the Indiana economy.

The benefits Indiana wildland firefighters provide go far 
beyond extra income and travel. Firefighters are able to use 
their skills within the Hoosier State. Indiana experiences 
hundreds of small wildfires within its boundaries each year. 
Most of these fires are suppressed by local volunteer fire 
departments. However droughts like we experienced in 2012 
create conditions where wildfires can burn hundreds of acres.

As firefighters gain experience, they develop teamwork and 
leadership skills that they use in their jobs and communities. 
Leadership opportunities come from positions within the 
fire crew and within the management teams for large fires. 
Working as part of a fire crew to safely contain a large fire 
requires that crew members work with each other and within 
the Incident Command System to get people and supplies 
in right place at the right time to do the job. The experience 
gained on wildland fires within the Incident Command 
System has helped the state of Indiana better respond to local 
emergencies such as tornadoes, ice storms and floods.

Wildland firefighters who have honed chainsaw skills while 
on fire assignment have been called on by Indiana leaders to 
help clean up from natural disasters here at home.

Each year government agencies and private landowners use 
controlled burns to manage wildland areas. Fire Headquarters 
personnel provide training and resources to safely complete 
these burns that maintain early successional habitat. From 
the times of Native Americans and early settlers, people have 
used fire in Indiana to manipulate their environment. Not only 
does burning create wildlife habitat, it also benefits certain 
communities of plants that rely on fire for their survival. Even 
though fire can be beneficial, most woodland owners should 
follow Smokey Bear’s advice to prevent forest fires.

Whether volunteer wildland firefighters remain in 
Indiana or travel to out-of-state fires, the Indiana Division 

Indiana Wildland Firefighters
By Bob McGriff and Kay Jernigan McGriff

A group of Indiana wildland firefighters on the job in 
California, circa 2008. (photo by Darren Bridges)
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Anyone who spends a lot of time in the forest knows 
that invasive species are a huge and growing problem, 
with new species and established invaders impacting forest 
regeneration, mature tree growth, forest understory diversity, 
and wildlife habitat.  Yet, if you look at invasive plant 
distribution information in national databases such as USDA’s 
PLANTS database (http://plants.usda.gov) or the Early 
Detection and Distribution Mapping System (EDDMapS, 
www.eddmaps.org), it looks as though there are very few 
invasive plants in Indiana.  So what’s going on here?  Are we 
making a bigger deal of invasive species than we should?  Is 
it true that we don’t have very many in our state?  

As you’ve probably realized, the issue is that we aren’t 
reporting invasive species that we have on our property or 
see on public lands, because we are busy trying to manage 
them.  In some cases, people aren’t reporting invasive species, 
because they are so common that we figure everyone must 
know they are here.   Others aren’t sure where to report 
sightings of invasive species.  

The Great Lakes Early Detection Network (GLEDN), an 
online database of invasive species distribution information 
was created in 2012 through a partnership between the 
University of Wisconsin, Colorado State University, and the 
Midwest Invasive Plant Network and provides an easy way to 
report invasive species sightings.  GLEDN shares data with 
EDDMapS and other national and regional databases that 
collect invasive species data, so visiting GLEDN allows you 
to see data from multiple databases in one location. Reports 
can be made quickly and easily, and all reported sightings are 
verified by experts before the data are made public.  Another 
nice feature of GLEDN is that it allows users to report 
invasive plants, animals, and pathogens all in the same place. 

With the increasing use of smart phones, reporting invasive 
species is now easier than ever.  The new, free GLEDN app, 
available for iPhone and Android, allows users to report 
sightings while they are in the field.  The app uses your 
phone’s mapping capability to get GPS information on your 
location and uses your phone’s camera to take photos that 
can be uploaded to GLEDN through the app.  You can choose 
whether to submit your reports to GLEDN while you’re in the 
field or wait until later if you don’t have a signal in the field 
or prefer to upload through a Wi-Fi connection.  

The more reports that are submitted for Indiana, the better 
information we will have about where invasive species are, 
how abundant they are, and which new species are starting 

to make an appearance on the landscape.  This information is 
important for obtaining funding for invasive species control, 
educating the public about invasive species, planning and 
prioritizing invasive species management, and successfully 
implementing early detection and rapid response to new 
invasive species in our state. 

To get the GLEDN app for iPhone, visit the iTunes 
App Store and search for “Great Lakes Early Detection 
Network.”  To get the app for Android, visit the Bugwood 
store on Google Play (play.google.com).  For more 
information or questions about using the app, contact Kate 
Howe at howek@purdue.edu.

Kate Howe works at Purdue University as the Coordinator of 
the Midwest Invasive Plant Network (MIPN), an organization 
dedicated to reducing the impacts of invasive plant species in 
the Midwest.

Using Smart Phones to Report Invasive Species
By Kate Howe

Screen view of the GLEDN app. This interface allows the user 
to photograph and report the location of any invasive plants, 
animals and pathogens.
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Sassafras (Sassafras albidum (nutt.) Nees.) ranges 
throughout the eastern United States. The tree is intolerant to 
shade and it is frequently found colonizing abandon fields, 
road sides, dry slopes, and old fence rows. On these sites the 
species develops as a small usually poorly formed tree. It is 
also found as an occasional tree on rich woodland soils.  On 
these sites, sassafras develops into small to medium sized trees 
that are harvested. Young trees are noted for having elliptical 
mitten-shaped or three lobbed leaves.

As a member of the Lauraceae family, the wood has a 
distinctive odor due to the presence of oil cells in the wood 
rays.

The largest reported tree is about 7 feet in diameter at 4 ½ 
feet above the ground.

Sassafras needs full sunlight to maintain good growth 
rates and good quality soils and growing sites to produce 
marketable logs, as mentioned earlier. In young stands 
on good soils, individual sassafras with good stem form 
and healthy crowns could be released from lower quality 
competing trees that threaten to crowd or overtop the crown. 
Sassafras could be regenerated using small group openings 
or larger cuts that provide full sunlight to the forest floor. 
Maintain high stem density for 8 to 10 years to encourage 
development of straight clean stems, then begin thinning as 
needed to maintain a full crown and growing position in full 
sunlight from above.
Wood Color and Texture

The sapwood is light yellow and narrow; the heartwood is 
light to dark brown, occasionally with cinnamon red swirls 

about ¼ to ½ inch in diameter.  The wood is ring porous, 
making the growth rings very distinct, and the wood is similar 
to black ash, chestnut or catalpa. The early wood pores are 
easily seen with the naked eye. The wood, when freshly cut, 
has the distinctive odor of sassafras. The wood tends to darken 
with exposure to light.
Workability

The wood has excellent machining characteristics and is a 
favorite for home wood working projects.
Strength

At 8 percent moisture content, the wood weighs 31 pounds 
per cubic foot making it an intermediate to light weight wood. 
The mechanical properties are relatively low (Table 1).
Steam Bending

No information is available on how well the wood bends 
using steam.  Given the low mechanical properties and 
“brashness” of the species experienced by the author, it would 
probably not be a good wood for bending.
Drying

The wood can be dried with a moderate kiln schedule.
Shrinkage

The total volumetric shrinkage from green to oven-dry 
conditions is 10.3 percent or one of the lowest for any 
hardwoods. Once dried to the appropriate moisture content, 
the wood will move very little (Table 1).

Sassafras
By Daniel L. Cassens and Lenny Farlee

Table 1. Common physical and mechanical properties for selected woods. (Source - Forest Products Laboratory.  Wood 
Handbook:  Wood as an Engineering Material.  General Technical Reprint FPL-GTR-190.2010

Total Shrinkage Mechanical Properties2/

Radial         Tangential Density1/   MOR3/ MOE4/       Shear5/

Species -------percent--------- lbs/ft.3.      psi   million psi psi
Sassafras 4.0     6.2 31    9,000    1.12       1,240
Walnut 5.5     7.8 38  14,600    1.68       1,370
Northern Red Oak 4.0     8.6 42  14,300    1.82       1,780

1/   Eight percent moisture content
2/   Twelve percent moisture content
3/   MOR is the modulus of rupture or the upper limit at which a wood beam will break in bending.
4/   MOE is the modulus of elasticity and it is a measure of how much a wood beam (or shelf, for example) will deflect   		
    along its length when a load is applied.
5/   Shear strength is a measure of the force which is required for wood to break or slip along the grain in the longitudinal direction.
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Decay Resistance
Sassafras lumber is reported to be resistant to decay, but standing trees 

often contain pockets of rot.
Commercial Use, Grading, Value

Sassafras is an attractive, light weight, easily worked, durable wood. 
Where it is available locally, it is often used for small woodworking 
projects. It is used in the millwork industry and for paneling. In the past, 
it was preferred for split rails and even posts. It is available as flat sliced 
veneer. If larger quantities were available, it undoubtedly would be in 
demand for large scale commercial applications.

The wood is graded standard by the NHLA rules.
Conversations with the industry indicate that the lumber is valued 

somewhat less than red oak and that the upper grades are exported to 
Italy. Larger mills and concentration yards are capable of shipping semi-
load quantities, while smaller amounts are often available from local saw 
mills.

Sassafras (Colored photos can be seen at http://
www.ces.purdue.edu/extmedia/FNR/FNR-289-w.
pdf. A CD titled “Lumber from Hardwood Trees” 
covering 35 species is available for $20.00 
from https://mdc.itap.purdue.edu/item.asp?item_
number=CD-FNR-406 or 888-398-4636.

Sassafras has a coarse grain pattern much like 
oak or ash. The trees are usually relatively small 
resulting in narrow lumber as seen here. The light 
brown color of the freshly cut heartwood tends to 
darken with age.
Boards 1 and 2 (left) are characteristic of the best 
the species has to offer. Note the small cinnamon 
red burls that are unique to the species.
Boards 3, 4, 5, and 6 show characteristics open and 
tight knots and characteristic grain patterns.  
Board 4 is lighter in color but very characteristic of 
the species.
Boards 7 and 8 represent low grade material. Board 
7 shows the characteristic discoloration and soft 
wood that results from decay in standing trees. This 
decay is fairly common. Board 8 is cut from the 
heart of the log and shows a small section of pith, 
numerous defects, and a quartered grain pattern.

Daniel L. Cassens is a Professor and Extension 
Wood Products Specialist with the Department 
of Forestry and Natural Resources at Purdue 
University.  Lenny Farlee is an Extension Forester 
with the Hardwood Tree Improvement and 
Regeneration Center located at Purdue University. 

Variation in quality of sassafras boards from best (left) to poorest (right).
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Protecting Young Trees 
From Deer Damage

By Jim McKenna, Brian Beheler, Don Carlson, and Lenny Farlee

Browsing by deer on planted and naturally regenerated hardwood seedlings 
is one of the greatest obstacles to seedling establishment in many parts of the 
central hardwood region. Research on tree plantings in Indiana shows that 
only 60% of planted trees survive five years after planting. Seedlings that are 
repeatedly browsed by deer can die due to the stress of repeated defoliation or 
can be out-competed by weeds or other trees and shrubs that are less palatable 
to the deer. Young trees that grow above browse height are still at risk of being 
destroyed during the fall rut as male deer rub their antlers on trunks and stems, 
a condition known as “buck-rub.”

Research on deer-browse preferences and a survey of foresters and wildlife 
biologists in Indiana indicate that oaks are a preferred tree species for browse 
by deer. Research also indicates that other valuable tree species like black 
cherry and black walnut can be damaged by deer browse and buck rub. If you 
would like to protect your trees from deer damage and your planting has more 
than 250 trees on half an acre or more, a plastic-mesh, deer-exclusion fence 
is an effective, cost-efficient barrier to consider (Figure 1). When properly 
installed and maintained, these fences can reduce deer browse by 60% to 98%, 
leading to increases in height growth and improved survival during the 6- to 
8-year effective lifespan of the fence (Figure 2).

Mike Warner
PO Box 148 Lizton, IN 46149
Phone: (317) 994-6125  cell: (317)796-7154
email: mwarner@arborterra.com
Visit us on the Internet: www.arborterra.com
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timber trees. To purchase or for a free full-color
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888-749-0799
www.advancedtree.com
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12818 Edgerton Rd. New Haven, IN 46774 • 260-749-0891
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Gandy’s Timber Management

Brian Gandy
Consulting Forester

“Creation Conservation”
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Justin Herbaugh, ACF
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phone  812-536-2026
cell  812-639-8378

Figure 1. Tree plantings in their third growing season showing growth inside 
(left) and outside (right) a plastic mesh deer exclusion fence.
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Figure 2. Fencing increases both survival (left) and growth (right) of four 
hardwood species grown in mixed plantings at five locations across Indiana 
compared to unfenced control plots after five years. Lines at the tops of the bars 
represent 1 standard error of the mean.

Tree tubes, wire cages, electrified fences, and repellant 
sprays can all effectively deter deer browse. However, these 
techniques can be very expensive on a per-tree basis when 
plantings have several hundreds to thousands of trees. All 
methods require annual maintenance to remain effective. Tree 
tubes and cages can make early pruning and weed control 
difficult along with harboring rodents and wasps. Tree tubes 
and cages require additional hand labor to remove once 
the trees have grown beyond deer pressure. Individual tree 
tube or cage prices are fixed per tree, while the cost of an 
exclosure fence decreases on a per-tree basis as the acreage 
planted increases. Current pricing estimates are about $1.50 
per linear foot for materials. Determining the cost per tree for 
individual tree protection techniques will help you determine 
at what number of trees a fence is cost-efficient.
Plastic Mesh Deer Fence

Researchers at the Hardwood Tree Improvement & 
Regeneration Center (HTIRC) and other university and 
private foresters have found plastic mesh deer fences provide 
good deer protection during plantation establishment. There 
are two types of plastic mesh fencing commercially available: 

standard-duty netting in 7.5-foot by 330-
foot rolls, and heavy-duty netting that is 
7.5-foot tall and 160-foot long, both with 
a mesh size of approximately 1¾ by 2 
inches. The rolls will run about the same 
price, but the heavy-duty netting is twice 
the cost per unit length. In our HTIRC 
research, we typically utilize standard-duty 
fencing, installing an average of 10,000 
feet of fence each year over the last 
decade. 

The standard-duty material will usually 
last from 6 to 8 years in the field. The 
heavy-duty mesh is much more durable 
and provides greater resistance to breaks 
from events like limb falls and deer 

collisions. If you would like to reuse the netting after 5 to 
8 years for another planting, it may make sense to invest in 
the heavy-duty netting. The standard-duty fence has been a 
one-time use for our applications.

Proper placement, construction, and maintenance 
are critical to fence success.  Detailed, step-by-step 
instructions for building your own durable and effective 
plastic mesh deer exclusion fence are available online. 
See FNR-486W, How to Build a Plastic Mesh Deer 
Exclusion Fence at https://ag.purdue.edu/fnr/Extension/
Pages/publications.aspx. 

Jim McKenna is the operational tree breeder for the USDA 
Forest Service, Northern Research Station, Hardwood 
Tree Improvement and Regeneration Center. Brian Beheler 
is a woodland properties manager for the Department of 
Forestry and Natural Resources at Purdue University.  Don 
Carlson is a forester with the Department of Forestry and 
Natural Resources at Purdue University.  Lenny Farlee is an 
Extension Forester with the Hardwood Tree Improvement 
and Regeneration Center located at Purdue University.
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Stewart Turner
Consultant Forester
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Wakeland Forestry Consultants Inc.

Bruce Wakeland

10560 E. State Road 8
Culver, IN 46511
Phone/Fax: (574) 772-6522

Cell: (574) 298-3242
E-mail:bwakeland@centurylink.net

Although perhaps a bit late, spring has seemingly sprung 
upon us.  One of the best signals of spring is the symphony 
of calling frogs and toads in and around wetlands, ponds 
and lakes throughout Indiana. Amphibians native to Indiana 
are an important component of healthy ecosystems. They 
play important roles as both predator and prey in food webs.  
We can also consider many amphibians as “bio-indicators” 
of environmental health. Unfortunately, many species of 
amphibians and reptiles are thought to be in decline. While the 
causes for declines are species-specific, the actions that people 
take can be a contributing factor. 

Unlike other vertebrates, most amphibians and reptiles can 
be observed up close or even captured by hand – some more 
easily than others. Exploring natural habitats while searching 
for, catching and photographing reptiles and amphibians are 
great ways to gain hands-on experience with nature. However, 
be mindful that some activities, or the manner in which 
they are conducted, can harm the very creatures we value. 
Reptiles and amphibians represent numerous examples where 
interactions between wildlife and people can have negative 
consequences despite the best of intentions. 

When you go outdoors to observe amphibians and other 
wildlife, keep these simple tips in mind:

Stay on designated roads and trail systems - Human foot 
traffic can affect plants and animals in some habitats (e.g., you 
may have noticed the compressed soil and lack of vegetation 
on even lightly used foot trails). Focusing foot traffic on trails 
can minimize human impacts on sensitive plants and animals. 
It is also required on some public properties.

Be a responsible pet owner - Dogs make good companions 
when hiking outdoors.  However, research has demonstrated 
dogs can disturb, harass, or even kill wildlife.  While impacts 
on reptiles and amphibians are unclear, it is good practice to 
keep your dog leashed while exploring natural areas. Many 
parks and properties require dogs to be leashed.

Be a good steward of the land - Carelessly turning over logs 
and coarse woody debris in search of reptiles and amphibians 
can destroy microhabitat features that took decades to create. 
It is also prohibited on many public properties. If you do find 
an animal under a log or rock, return the object to its original 
location then place the animal next to it rather than rolling the 
object directly over the animal.

Minimize or avoid handling animals - If you must handle 
a wild amphibian or reptile, there are safe ways to hold and 
restrain them. Avoid handling amphibians for long periods of 

Enjoy Our Spring “Symphony” 
By Brian MacGowan

time. Amphibians 
are prone to 
desiccation (drying 
out). There are no 
formal guidelines 
on the length of 
time to handle an 
amphibian, and it 
is not clear how 
handling impacts 
an animal’s health 
and wellbeing. Common sense dictates that handling time 
should be minimized to the greatest extent possible. If a frog 
or salamander feels “dry,” you have handled it too long and 
it should be returned to its location of capture immediately. 
Keep your hands moist and free of chemicals (e.g., bug spray 
or sunscreen).

Use good hygiene - The transmission of many diseases among 
animals can be facilitated by people. There are a number of 
safeguards that can be implemented to not only protect you, 
but also the animal populations as well. To prevent spreading 
diseases and pathogens from one site to another, regularly 
wash clothing, and especially boots, that you use in the field. 
All equipment that contacts an animal or the water the animal 
was in should be decontaminated using a 1-3 percent bleach 
solution, or air dried for at least three hours before traveling to 
another water body. You also should use hand sanitizer before 
and after handling animals in nature. Before eating or handling 
food, thoroughly wash hands in hot, soapy water if possible; 
hand sanitizer is an acceptable substitute for remote locations.

For more information about responsibly enjoying wildlife 
and nature, see Appreciating Reptiles and Amphibians in 
Nature at https://www.extension.purdue.edu/extmedia/FNR/
FNR-478-W.pdf. 

Brian MacGowan is an Extension Wildlife Specialist with 
Purdue University’s Department of Forestry. He also has 
served as secretary and editor for the Woodland Steward 
since 2008.

American Toads and other toads and 
frogs may be heard calling during the 
evening in the spring and early summer.
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Ask the Steward By Dan Ernst

Question: What affect will this past 
year’s Polar Vortex have on the 
survival of Emerald Ash Borer?
Answer: This past winter was surely 
one for the record books!  The deep 
double digit freeze was widespread 
and reached 17 below zero on my 
back porch and a few degrees colder 
in some areas of the state.  Some have 
speculated that surely the prolonged 
deep freeze will put the hurt on the 
critters.  The actual impact will not 
be clear until early summer when 
beetles emerge from beneath the tree’s 
bark.  During winter months EAB are 
present as larvae under the bark of 
Ash.  This bark protects them from 
predators and the elements.  Add to 
this the larvae unique approach to 
surviving the cold.  To insure survival, 
they purge all stomach contents 
that could freeze- and actually fold 
themselves in half doing this.  Even 
with this adaptation some of the 
larvae will not survive the winter.  
Some studies have indicated as 
much as 33% mortality at negative 
10 degrees, and 50% at negative 20 
degrees.  However, there is also some 
prevailing thought that this may be 
best case scenario and actual loss may 
be less, with tree by tree variability a 
near certainty.   The length of freeze 
may also have had an impact and 
combined with the frigid temp will 
likely set back EAB populations for 

a couple years.  This short reprieve 
will give tree owners and landowners 
some additional time to evaluate their 
trees, and undertake management 
and treatment options. For more 
information on EAB and control 
measures visit: www.emeraldashborer.
info. 
Question: Are there really Rain 
Crows in Indiana?
Answer: Yes there are!  The “Rain 
Crow” is one of the last migrating 
birds to return to Indiana.   Its’ 
common name is the Yellow-Billed 
Cuckoo and is also known as “Storm 
Crow”.  The colloquial name comes 
from the tendency for the bird to 
belt out its’ distinctive and drawn 
out knocking call in response to loud 
noises- often before summer rains 
in response to thunder. Well adapted 
to its’ late arrival, the Yellow-Billed 
Cuckoo has one of the shortest nesting 
cycles of any bird- a mere 17days 
from incubation to fledging.  While 
hatching nearly featherless they are 
fully feathered and ready to leave the 
nest within a week.  It is one of the 
few birds able to eat large numbers 
of hairy caterpillars- like Gypsy 
moth larvae and tent caterpillars.  
Reportedly eating as many as 100 in 
a single feeding.  They’ll also load up 
during cicada outbreaks.  That is good 
news to farmers and forest owners.  
Population of the species is in decline, 

especially in Western states, primarily 
due to urban development and habitat 
loss. Preferred habitats are woodlands  
and shrublands with dense stands of 
young trees areas, thickets and water 
sources nearby.

Dan Ernst is an Assistant State 
Forester with the Indiana Division of 
Forestry. He oversees the state forests 
in Indiana and has authored the “Ask 
the Steward” column for years. Have a 
question for the column? Email Dan at 
dernst@dnr.in.gov.
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