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The MISSION of the Forest Stewardship Foundation is to "provide education and information 
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and ecology of forest lands, the many value derived from forested lands and the principles of 
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interest only. The Foundation's mission, as indicated above, is to "educate and inform", not 
to advocate or persuade. The Foundation takes no position, either endorsing or opposing, 
approving or disapproving, any of the assertions or arguments in the contributed information.

From the Chair
A Happy New Years to you as we seem to be getting back to some form of normalcy following the past two years of 
Covid. This journal emphasizes the need for forest management plans and the necessity of keeping them updated. If 
you have a plan, great, but it won’t do you much good if the only time you look at it is when a Stewardship advisor or 
Tree Farm inspector does a five-year review. Forest management plans are meant to be dynamic, just like your forest, 
always changing. Betty Biggs and Bob Starling share information about management of their forested lands. Our editor 
and board member Sam Gilbert has an enlightening article on dwarf mistletoes, covering their biology, impacts and 
management.

Our annual Helena Forest Landowner conference will be on May 5, 2023. We are currently in the process of organizing 
the event. We are confident that we will once again produce a quality conference. Another exciting event on the following 
day, May 6th, will be a Ties To The Land workshop on successional planning or as I like to say, “who gets the property”.  
Kirk and Madeline David will once again conduct the workshop. This is a must attend event for property owners if 
you want to preserve the integrity of your land. Both of these events will be held at the Colonial Delta Marriott Hotel.  
Unfortunately we will not be offering a Zoom alternative this year.

All in all this promises to be a productive year thanks to your generous support and our great volunteer board. We  
are in the process of organizing another Ties To The Land workshop in Kalispell, in cooperation with Montana Fish, 
Wildlife and Parks, sometime this year. Stay tuned for the announcement on our Foundation website  
www.ForestStewardshipFoundation.org.  

Our dues remain at the same $25/year amount since the Foundation started over 25 years ago. We also continue to 
publish and mail our journal twice a year to over 1200 addresses and are always looking for opportunities to provide you 
with more learning opportunities. We are encouraged that our membership continues to grow. We would like you to 
know that we now have a lifetime membership category for those of you who contribute $500 or more. Please consider 
this alternative when you submit your dues payment. We would like to thank Robert Rasmussen for being the first 
lifetime member of the Foundation.

Thanks for your help,

Ed Levert, Chair



2

THE JOURNAL WINTER 2023

Thoughts on Management of Your Land
By Bob Starling

Just trying to start thinking about where to start 
managing your forest land can be an intimidating task. 
The questions you start asking yourself about who, what, 
when, where, and why can lead you to just leave it alone 
and on its own. In my opinion doing nothing can lead 
to one of the most disastrous outcomes for the private 
forest land owner. Often times our unmanaged land is too 
stagnant, too thick and too unproductive.

One of the best things you can do for yourself is to pick 
up the phone and ask for help. The Montana Tree Farm 
Association, DNRC, and NRCS offices are great places to 
start and they love to share information.

If you are thinking about the future of your land then 
you’ve probably noticed other projects in and   around 
your area. I would suggest that you pay attention to what 
was done in the past and not so much of what was done 
today.  Although the work done today is more than likely 
needed and valuable, the change is often immediate and 
can seem drastic. The benefits of this immediate action 
often take time to be recognized. Trails, red needles, and 
some stumps are easily noticeable, but look closely at a 
healthy stand of trees and you will probably see evidence 
of some type of management done in the past.  The 
benefits of doing something far out-weigh the risks of 
doing nothing. When I’m cutting on my own land, I rather 
enjoy looking at the growth rings on the butt of a tree and 
consider it almost as a grade of past efforts. (I give myself a 
B to B+).

Be aware of what kind of trees you are managing. Not all 
that is good for one is good for all. Trying to thin a stand 
of lodge pole pine can be tricky depending on the height 
and age and the outcome can turn frustrating as opposed 
to Douglas Fir which can withstand some amazing 
interventions. 
 
When you decide to start your project, you need to decide 
who will do your project. It is very rewarding to work 
your own land. You will have a sense of accomplishment 
that you can pass on for generations. I am extremely 
fortunate to be managing the same land as my father and 
grandfather. It is impossible not to have fond memories 
whenever or wherever I’m on it. I still hug my Grandpa’s 
favorite tree when I walk by. It was six feet tall when I was 
a child and today over sixty feet. I would strongly urge 
you to consider estate planning as part of your personal 
management plan.

When it’s not possible or feasible to do your own work 
I believe you should still be highly involved. When 
choosing a contractor you shouldn’t be fearful of 
asking for references and looking at former projects. 
Communication with your contractor is vital during the 
planning and during the boots on the ground phases. 
When you communicate with each other you can 
exchange ideas and the outcome will be more favorable to 
both of you. Most contractors love a good reference and 
are willing to work with landowners for positive results. 
They most likely will pull that firewood a little closer for 
you also.
 
There are many reasons you may want to do a project 
on your land. It could be for fire mitigation, view sheds, 
commercial values, rights of way, access, etc.  I would 
ask that the stewardship of your land stay foremost in 
your mind. Your land has many uses and it is possible to 
use your land without abusing it. Again, the land that I 
am fortunate enough to manage has been commercially 
logged at least four times,  tens of thousands of fir 
Christmas trees over ninety years, firewood galore,  
wildlife of all kinds, and countless recreational 
opportunities.

The one thing you need to be aware of when you start 
implementing your plan is that once you start you will 
never be done. You might get done with your commitment 
with what is on paper but your land will need managed 
throughout the rest of your life. You will look at it 
differently. I should thin these lodgepole now, I should 
girdle this fir for the birds, I should spray some weeds, I 
should pick some of these berries, I should take a break.

Bob Starling lives in the Flathead Valley and is a board 
member of the Forest Stewardship Foundation.

You can provide additional support by designating 
the Forest Stewardship Foundation as your charity  

of choice on AmazonSmile.
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Homesteaders arriving in the Gallatin Valley in the 1860’s 
found this beautiful forested watershed adjacent to the 
lower elevation farmlands. They planted orchards, built 
a saw-mill, planing-mill, flour-mill, furniture factory, 
blacksmith shop, “Mountain Dew” distillery; post 
office, church and school. The community of Springhill, 
incorporated in 1870, is fifteen miles North of Bozeman, 
Montana. Douglas-Fir harvested from west slopes of the 
Bridger Mountains served the community and extended 
valley, including Belgrade and Bozeman. Spring-fed 
streams provided domestic and livestock water, irrigation, 
mill-power, electricity and a piped domestic water supply 
to the City of Belgrade. Fertile soils and mountains also 
provided opportunity for farmers and miners. Ross Creek, 
a small stream is about twenty miles from the Missouri 
River Headwaters. 

One-hundred acres of our “LEGACY” family forest was 
purchased one-hundred-twenty years ago (c.1890) by 
my husband’s Swedish Grandparents, providing logs for 
their home, farmstead, firewood and fences. Grazing 
livestock there, they also enjoyed recreation, wildlife, fish 
and wild berries. Our family purchased this land from 
ancestors and use of the forest has continued for more 
than six decades. During the 1980’s sixty acres of adjoining 
Douglas-Fir/Lodgepole Pine forest was purchased, 
giving us additional acres of grazing land; utilizing “drift-
fencing” for rotational grazing throughout the season; and 
maintaining a healthy diversified forest.
 
During a drought in the 1990’s Douglas-fir bark beetles 
invaded several of the largest trees. A hired Forester 
marked the 120 to 180 year old trees which were sold to 
Plum-Creek Sawmill at Belgrade. Many truckloads of 
premium logs have been harvested and sold to sawmills 
at Butte, Deere Lodge and Townsend, as well as specialty 
house logs to a commercial builder near West Yellowstone.

With little knowledge of forest management we began our 
journey into Forestry “BMP’s”- Best Management Practices 
by attending a Forestry Stewardship Workshop in 2006 
and joined the national Tree Farm program as a “Montana 
Family Forest”. In October 2022, upon completion of 
our fifth Tree Farm Inspection the forest was again re-
certified. The Mentors and Inspectors have been very 
attentive and helpful to advise us on our next five-year 
plan. The landowner workshops, meetings and Forestry 
Mini-College programs are very educational and bring new 
information regarding tree health, species, weed control, 
fire suppression and so many related topics to the public 

and landowners. The best bonus is the lasting friendships 
among those folks with common interests. 
                   
The Educational Forestry Study Trip in 2011 to Germany 
and Bavarian forests was outstanding. Learning 
unforgettable lessons about watersheds, healthy 
woodlands, fertilizer sequestration, wood biomass  
heating steam boilers providing municipal electricity, 
cable logging and the Forestry School and University 
Forest near Munich was complimented by site-seeing. A 
once in a life-time experience, thanks to Dr. Peter Kolb 
and the Montana School of Forestry.

Highlighting my years of knowledgeable forest 
management, is the ability to confidently complete the 
timber sale process and achieve desirable harvest results; 
On-site management, including slash-burns, weeds, 
insects, streambanks, tree species/age/size variants. 
Most of all on this Journey, has been my chance to pass 
stewardship education on to others through use of  
“Best Management Practices”. The skills learned in this 
program is a most interesting educational experience,  
and the family is planning to continue into the future.

Educating our future generations about the importance 
of forests is my ultimate desire and goal. I have invited 
the local Rural School children and parents to a walking 
tour in our forest every Arbor Day for several years; 
involving them in topics such as tree ID, watershed, 
insects, birds and tree age. Hosting a Boy Scout Camporee 
where I presented a Forestry Educational tour was also an 
enjoyable opportunity.

Betty Biggs lives and works on the family ranch and is an 
active member of the Forest Stewardship Foundation and 
Montana Tree Farm.

A Family Forest: Provision, Opportunity, Education – Priceless!
By Betty Biggs

Springhill rural school students visit the Biggs Family Forest.  © Betty Biggs
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You have noticed witches’ broom-like structures in some 
of your trees. Witches’ brooms and swollen branches 
are the easiest identifiers of dwarf mistletoe. Does that 
mean that you have dwarf mistletoe in your forest? Not 
necessarily, there are other factors that might result in 
those structures. Examples are epicormic branching on 
the boles of trees that have been exposed to increased 
sunlight, or rusts such as spruce (Engelmann spruce) or fir 
broom rust (grand fir and subalpine fir) and Elytroderma 
deformans infections in ponderosa pine. 

Biology

Dwarf mistletoe (Arceuthobium sp.) is a flowering, seed 
producing plant. It does have some chlorophyll, but not 
enough to sustain itself, so it relies on parasitism on a 
suitable living coniferous host to survive. Different species 
of dwarf mistletoe selectively attack conifer species in 
Montana. There are also some geographic restrictions.  
Ponderosa in Montana and South Dakota doesn’t have 
natural sources of infection and the same is true of 
Douglas-fir east of the Continental Divide.

The first two to four years after a tree is infected the 
symptoms are virtually unnoticeable. By year four the 
plant is producing lots of seed and witches’ brooms 
begin to form. Aerial portions of dwarf mistletoe often 
break off after they have dispersed pollen or seed and 
that is why branch swelling and witches’ brooms are 
the most common evidence of infection. New shoots 
are produced annually. 90% of seeds land within 30 
feet of the source tree. Spread rate is affected by timber 

stand structure (multi-storied and two storied stands 
have higher spread rates than single story stands) and 
stand density (somewhat open stands spread faster than 
densely stocked stands). The most rapid spread is in 
stands that have a tall overstory and moderately stocked 
understory because there are long spread distances and 
few interceptions.

Impacts

Dwarf mistletoe is the second leading cause of growth 
loss by disease, exceeded only by rots. Seed production 
and viability are reduced. Witches’ brooms collect shed 
needles over time and thus can become a fire ignition 
source from embers. Also, there is potential for large 
brooms to break and cause injury in human use areas.  
On a positive note, the witches’ brooms serve as nesting 
sites for birds and small animals.

A rating system of infection intensity has been developed 
to guide management. The live crown of the tree is divided 
into thirds. Each third is then rated as 0 for not infected, 

1 for less than 50% of 
branches infected and 
2 for more than 50% of 
branches infected.  
The rating for each 
third of the crown 
is then added to get 
a tree rating of 0 to 
6. The average of all 
live trees sampled is 
then used as the stand 
rating.

Timber stands with 
infection ratings 
up to 3.0 don’t have 
significant growth 
loss, but loss increases 
rapidly beyond that 

level. The negative growth for ratings above 5.0 is due to 
trees being weakened by the dwarf mistletoe so that the 
top dies or the whole tree is killed by insects. A study 
found that relatively few trees were infected by age 10, 
but between ages 15 and 30 the number of trees infected 
doubled every five years. Analysis of 100 year old timber 
stands that had been infected for 70 years averaged only 
300 cubic feet of wood per acre, while healthy stands on 
the same type of sites averaged 2350 cubic feet per acre.

Is There a Parasite in Your Forest?
By Sam Gilbert, with significant help from Jill Hautaniemi (USFS Pathologist)

Witches' brooms and dwarf mistletoe aerial parts (courtesy of Jill Hautaniemi and Amy Gannon)
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Management

The good news is that each species of dwarf mistletoe has 
a restricted number of hosts and that the seeds aren’t 
distributed very far from each infected tree. The bad news 
is that new infections are often overlooked in the first 
four years of their development. Once a timber stand is 
infected, it is nearly impossible to eradicate the dwarf 
mistletoe.

Prevention is the best strategy. The very effective 
traditional treatment of infected areas was creating large 
harvest units with smooth borders where all host trees, 
including submerchantable trees, are cut. However, it is 
no longer visually acceptable to the general public or to 
many landowners that have smaller acreages. Options to 
consider are:  

Regeneration Treatments. If you have infested stands 
that are mature (about 100 years old for lodgepole pine 
and 120 years for other species), you will likely consider 
doing a regeneration treatment. Depending on your 
management goals, you will consider using some variation 
of either a clearcut, seed tree or shelterwood harvest to 
achieve single-age or two-aged stands, or single tree or 
group selection treatments to achieve multi-aged stands.
 
The first goal is to remove as many of the infected 
overstory trees as you can and still meet your regeneration 
requirements for seed and shelter and to maintain your 
other objectives. This involves the desired size and shape 
of your unit(s) and the intensity of tree removal.  You can 
use the seed tree or shelterwood regeneration harvests 
if infected overstory trees are removed before the 
regeneration is more than three feet tall. Next you will try 
to establish a buffer at least fifty feet wide from infection 
sources along the perimeter.  This is done at the same 
time as the overstory treatment. You probably don’t want 
a 50 foot wide non-forest strip, so consider alternatives 
such as locating the unit boundary adjacent to non--
host species or to uninfested host species stands. You 
could also locate the boundary along a road which would 
account for at least 20 of the desired 50 feet. Another 
option is to manage for non-host regeneration species 
in the 50 foot wide zone. The final goal is to cut all of the 
infected host trees that are in the understory. Remember 
that trees with new infections are difficult to identify.  
This sanitation treatment is often done 2-3 years after the 
overstory treatment to allow new infections to become 
more noticeable. Being clean at this stage is much more 
effective than trying to do control as the timber stand 
develops later.

If your management goal is for uneven-aged management 
and you currently have infected trees, prevention won’t 
be as effective because the width of your regeneration 
treatment areas will be kept small to maintain the 
influence of the adjacent stand and most of your 
regeneration trees will be within the spread distance of 
dwarf mistletoe. The group selection method is more 
effective than the single tree selection method.

Control with Intermediate Treatments. These 
treatments don’t have regeneration of the stand as an 
objective. They reduce, but seldom prevent infection in 
timber stands.

Pre-commercial thinning and sanitation cutting is done 
in young timber stands after they have developed enough 
so that trees start to indicate dominance (usually at ages 
15 to 25 years). The trees are thinned to a desired average 
spacing to provide more resources (water and nutrients) 
to the best trees and thus promote healthier trees and 
faster growth. It also usually involves establishing 
species preferences for management. Infected trees 
are deliberately discriminated against, but trees with 
lower infection intensity might be retained if needed to 
maintain desired stocking levels. Be aware that dwarf 
mistletoe responds positively to trees that are growing 
better and spreads quicker in the openings that are 
provided. A follow-up sanitation treatment is often done 
about five years after thinning to cut significantly infected 
trees that are now noticeable.  

Commercial thinning and sanitation cutting is done in 
young saw timber stands where trees to be removed will 
have economic value. It will achieve objectives such as 
improved tree growth and fire and insect resistance. It will 
be more difficult to identify infected trees, but otherwise 
will follow the same procedures as pre-commercial 
thinning.

Selective logging involves harvesting some trees and 
leaving others. It can range from cutting 10 to 90% of the 
trees. It is different from selection logging which has the 
objective of establishing or maintaining three or more 
age classes of trees. If selective logging doesn’t include a 
sanitation objective, it can be one of the worst causes of 
dwarf mistletoe infection intensity.

Pruning involves removing limbs of infected trees.  
Generally all live limbs should be removed up to two 
whorls above the highest visible infection to account for 
new infections. If an infection is within four inches of the 
bole of a branch less than 2” in diameter or five inches if 
greater than 2” in diameter, the bole of the tree is probably 
already infected.  

continued on next page 
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Fire (wild or prescribed) can be very effective in reducing 
infestation or can set conditions that strongly favor dwarf 
mistletoe. High intensity fires kill both the overstory and 
understory trees and create an environment free of dwarf 
mistletoe except along the perimeter. Mixed intensity fires 
kill most of the understory and enough of the overstory 
that tree regeneration occurs. This leads to intense 

infection if the surviving trees are infected. Low intensity 
fires might reduce infestation levels by killing infected 
seedlings and saplings, but have no effect on infected 
overstory trees. They generally don’t open the stand 
enough to create significant new regeneration to become 
infested.

Pre-commercial Thinning is More Than Growing Fat Trees
Submitted by a Foundation member from central Montana

My Grandfather started a homestead in 1904 and the property has been in the extended family since that time. The land 
is mountainous and ranges from 6380 to 6940 in elevation. Most of it is forested. In the late 1950s my Father decided 
to try and raise winter wheat there. However, that crop didn’t mature and he seeded it again to pasture grasses. With 
that disturbance, sagebrush started to become established in a swale area. About 1990, I noticed that lots of Douglas-fir 
seedlings were starting to poke up through the sagebrush. Doing the 2013 inventory in the stand of seedlings to poles I 
found that not only had the sagebrush died, but so had nearly all of the other understory plants. It was past time to take 
action.

In 2015 I signed a cost share agreement through the Natural Resource Conservation Service (NRCS) EQIP program. The 
objectives were to thin the stand to an average 16 foot spacing between tree boles and to reestablish vegetation in the 
understory with grasses and forbs desirable to livestock and wildlife. The excess trees were cut by chainsaw and put into 
small bunches which were skidded by ATV to burn pile sites. At intervals, unthinned patches approximately 50 x 50 feet 
were left to protect a dusky grouse from our goshawk and to provide protection sites for other birds or small animals. 
Limbs were pruned to an average seven-foot height except for smaller trees where not more than half of the live crown 
was removed. Trees around the border of the area were not pruned. The boles of larger cut trees were used for personal 
use firewood. Orchard grass and white Dutch clover were seeded.

I maintain permanent plots in some of the timber stands on the property and they are remeasured at five-year intervals. 
Part of the data from this stand is shown in the following table for years 2013, 2015 (immediately after thinning) and 2018.

Seedlings in the pretreatment inventory are not shown. The reduction in total trees per acre is obvious, but it appears 
that the trees in the various size classes are shrinking in size. This is because the larger trees from the lower size classes 
are moving up a level and thus reducing the average diameters and heights in the new level. Total trees per acre is higher 
than the desired number because one of the plots includes the edge of a leave patch.

Precommercial Thinning Is More Than Growing Fat Trees 
 
My Grandfather started a homestead in 1904 and the property has been in the extended family 
since that time.  The land is mountainous and ranges from 6380 to 6940 in elevation.  Most of it 
is forested.  In the late 1950s my Father decided to try and raise winter wheat there.  However, 
that crop didn’t mature and he seeded it again to pasture grasses.  With that disturbance, 
sagebrush started to become established in a swale area.  About 1990, I noticed that lots of 
Douglas-fir seedlings were starting to poke up through the sagebrush. Doing the 2013 inventory 
in the the stand of seedlings to poles I found that not only had the sagebrush died, but so had 
nearly all of the other understory plants.  It was past time to take action. 
 
In 2015 I signed a cost share agreement through the Natural Resource Conservation Service 
(NRCS) EQIP program.  The objectives were to thin the stand to an average 16 foot spacing 
between tree boles and to reestablish vegetation in the understory with grasses and forbs 
desirable to livestock and wildlife.  The excess trees were cut by chainsaw and put into small 
bunches which were skidded by ATV to burn pile sites.  At intervals, unthinned patches 
approximately 50 x 50 feet were left to protect a dusky grouse from our goshawk and to 
provide protection sites for other birds or small animals.   Limbs were pruned to an average 
seven-foot height except for smaller trees where not more than half of the live crown was 
removed.  Trees around the border of the area were not pruned.  The boles of larger cut trees 
were used for personal use firewood.  Orchard grass and white Dutch clover were seeded. 
 
I maintain permanent plots in some of the timber stands on the property and they are 
remeasured at five-year intervals.  Part of the data from this stand is shown in the following 
table for years 2013, 2015 (immediately after thinning) and 2018. 
 

Size Class Year Trees Per Acre Ave. DBH Ave. Height Ave. Live Crown % 
Sapling .1 to 

4.9” dbh 
2013 
2015 
2018 

820 
70 
33 

2.2 
3.4 
3.0 

12 
20 
16 

- 
20 
60 

Pole 5.0 to 
7.9” dbh 

2013 
2015 
2018 

351 
180 
133 

6.4 
6.7 
6.6 

25 
26 
26 

- 
26 
45 

Small Sawlog 
>8.0” dbh 

2013 
2015 
2018 

47 
60 

150 

8.7 
8.8 
9.0 

31 
32 
30 

- 
32 
55 
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Save the Dates

Did we meet our goals? Fat trees: Diameter growth has 
been rapid and the pruning wounds are overgrown.  
Species diversity: Only three lodgepole pine were 
observed in the stand and none were in the inventory 
plots. There was minimal opportunity to improve 
species diversity. Stand resiliency: Opening the stand 
has resulted in less stress to the trees and removing 
some of the lower branches has improved the chances 
that budworm larvae will fall to the ground and not 
survive. Defoliation in this stand is much lighter 
than nearby untreated stands. If a fire does get into 
the stand, spread rate will be slower than previously 
and the trees are more likely to survive. Wildlife: 
Keeping the lower branches around the perimeter of 
the stand cuts down on wind and makes wildlife feel 
more secure. We have observed deer, elk and bear 
resting and feeding in the area. The dusky grouse that 
was displaying for a mate when we started, stayed in 
the stand through the summer and he or others have 
been observed in the stand in the following years. Even 
robins show a tendency to create nests where two or 
three trees are closer together than in the widely spaced 
trees. An unexpected result was finding a great gray 
owl roosting in one of the leave patches. Understory 
development: The orchard grass and clover quickly 
established in the stand. Hounds tongue that had been 
brought into the stand by cattle and wildlife germinated 
with the increased sunlight and moisture. My penalty 
for including clover in the mix is that I manually cut 
(at least four inches below ground line) the hounds 
tongue instead of being able to spray with herbicides. 
Livestock: Cattle were kept out of the stand the first 
summer, but now concentrate in it because they prefer 
the orchard grass and the vegetation doesn’t mature as 
quickly as the vegetation in open sunlight areas. They 
prefer to rest in the unthinned patch areas to get away 
from the sun and flies.

I look forward to the 2023 reinventory of the timber 
stand.

Forestry Mini-College
University of Montana Campus, Missoula, MT 

March 4, 2023

Landowner Workshop
Helena, MT 
May 5, 2023

Ties to the Land
Helena, MT 
May 6, 2023

Montana Natural Resources Youth Camp
Potomac, MT 

July 16-21, 2023
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Please Join the Forest Stewardship Foundation
Through memberships of only $25/year, we have been able to secure grants, 
publish and distribute the semi/annual the Forest Steward's Journal to over 
1200 addresses and co-sponsor the annual Forest Landowner Conference 
and Insect & Disease workshop. Making forest education happen across the 
state is what we are all about. Over the past 25+ years these efforts have also 
included conservation easement and succession planning workshops, sponsorships of forest 
stewardship workshops along with a host of other efforts.

As a non-profit organization, our board members are not paid, but are passionate about this 
cause. Your membership means a great deal to our continuing success. Our membership 
has steadily increased over time to 140 members. Please consider joining the foundation by 
completing the membership application form/envelope found in each winter edition of the 
Journal or by going to our website at: https://www.ForestStewardshipFoundation.org.

Thanks for your help.

Ed Levert, Chair


