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About the CFRU

Founded in 1975, the CFRU is one of the oldest industry/university forest research cooperatives
in the United States. We are composed of 32 member organizations including private and public
forest landowners, wood processors, conservation organizations, an  d other private contributors.
Research by the CFRU seeks to solve the most important problems facing the managers of

Mai ne As TheoGFRWI$ oused within the Center for Research on Sustainable Forests at the
University of Maine.
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A Note about Units

The CFRU is an applied scientific research org anization. As scientists, we favor metric units (e. g.,
cubic meters, h ectares) in our research; however, the nature of our natural resources business
frequently dictates the use of traditional North American forest mensuration English units (e.g.,

cubic fe et, cord s, acres). We use both metric and English units in this report . Please consult any
of the conversion tables that are available on the internet if you need assistance.
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2018 CFRU Highlights

1 CFRU membership decreas ed slightly in Fiscal Year 2017 718, but acres managed remains
stable with nearly 8. 2 million acres managed by 32 cooperating members. A slight decrease
in funding was in part attributed to a dela vy in contributions from the State (see page 15).

1 CFRU continued to leverage a wide variety of funding sources to support cooperating
member research priorities. For every $1 contribute
additional $14.30 was leveraged from ot her sources (see page 15).

1 InJune, the CFRU hosted scientists from acr oss North America and Europe who presented a
technical wor kshop and -TeimeSitedProduotivity Researthi tledsansl 3 L o n g
from Ot her Regions and OThipwo-tlay evént dreev 50 gamdicipanida i n e . j
each day (see page 22).

1 Inresponse to requests by members to increase outreach efforts , the CFRU launched a new
communications initiative to more fre  quently share research results. This initiative produced
a new we binar series as well as th e more frequent dissemination of 1 z2 page Research
Updates, summarizing CFRU research result s in an easy-to-read format ( see page 22).

Silviculture & Productivity Research

1 Obtained in an effort to better understand northern whit  e-cedar lowlands and thereby
improve silvicultural recommendations, pre  -harvest measurements at the Penobscot
Experimental Forest suggest that these forests have high volumes of dead wood, high water
tables, and white -cedar that originates from both seed a nd layers (see page 28).

I An evaluation of the effects of four different prescriptions on soil compaction and the cost of
implementing Best Management Practices (BMPs)to reduce soil damage suggest that the
cost of BMP implementation (between $10 and $52 P MH %) depends on machine
maneuverability and the extent of area covered by the BMP (see page 32).

1 Two sites in the Maine A Adaptive Silviculture Network were harvested this year (one in T16
R8 owned by Irving Woodlan ds, LLC, and the other in T13 R 15 owned by Seven Islands Land
Company). Three more installations were established as well: Stetsontown Township owned
by Wagner Forest Management, Thorndike Township owned by Weyerhaeuser Company,
and Massabesic Experimental Forest owned by the US Forest Service (see page 35).

I Soil samples collected for a study of long -term effects of whole -tree harvesting and residue
management at the Weymouth Point Study Area in 2017 were analyzed for nutrient content
in 2018. Ecosystem carbon and nutrient budget work is ongoin  g. Other preliminary results
suggest that dead wood debris is three ti mes greater in the unharvested watershed than in
the clearcut watershed (see page 38).
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Growth & Yield Modeling  Research

1 Repeat measurements were made on hardwood trees on both the Pen  obscot Experimental
Forest Rehabilitation Study and the Silvicultural Intensity and Species = Composition
experiment. These data, along with d ata from forest inventories with repeat measurements
of tree attributes in Maine, New Brunswick, and Nova Scotia , will be used to develop growth
and mortality response functions for common hardwood species (see page 46).

1 Incorp oration of Sentinel -2 satellite derived variables into models that predict tree volume
per hectare using biomass growth index (BGI) improves the  accuracy of these models,
increasing out -of-bag r? values by 10712%. Site Index models were also improved with the
incorporation of Sentinel -2 derived variables, but not to the same extent  (see page 49).

1 Data from the 2017 z18 spruce budworm second instar larvae (L2) survey suggest that
overwintering larvae levels in Maine remain very low, with 32 larvae found in 13 sample
locations and no larvae found in 242 of 255 locations  (see page 54).

1 To acquire LIDAR data for the remaining areas of Maine that were  not obtained this year due
to a variety of unforeseen issues, a spring 2019 flight is planned. Final LIDAR products should
be completed and provided to stakeholders by the end of 2019 (see page 57).

Wildlife Habitat Research

1 Preliminary results of a long -term effort (1989 z2019) to study the effects of landscape
configuration changes on American marten population s indicate that the catch rate in spring
2018 was lower than it has been during the past seven field seasons, and that each of the
five martens monitored this season were detected in over 40 loca tions (see page 62).

1 Preliminary data from a study investigating the use of breeding habitatfor Bi cknel hAs t hrus
i n MaineAs ¢ omme supggestdthaf Birceksrt d lalnkdlss t hrush is using |
habitat (see page 69).

1 The first full year of large -scale surveys that use trail cameras to detect carnivores was
completed, which involved deploying three cameras at each of 120 sites in 15 distinct s tudy
areas throughout the state for a minimum of two w eeks each (see page 73).

1 Two deer wintering area habitat models were produ  ced using management guidelines from
the Maine Department of Inland Fisheries and Wildlife, one of the models also including
basking habitat within 250 m . Deer wintering areas for w hich we have the most recent
occupancy information had the lowest proportio  n of high -quality winter ing habitat ( see page
79).
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ChairANs Report

As last year was described as a year of cha llenges for the CFRU, | like
to think that 2018 was a year of stabilization for our research
cooperative. Early in the fiscal year, we were fortunate to hire two
very qualified individuals to fill vacanciesinthe CFRUAs ad mi
Additionally, we we re finally able to appoint Dr. Brian Roth as the
CFRUAs Program Leader after servi
since September 2016.

Amidst this transition, it is a credit to the continued support of

the membership, the skill of the researchers , and the diligence of the
staff that the CFRU was able to continue to conduct quality research. This report highlights the

progress of 12 separate CFRU -funded research projects in our core interest areas of Silvicul  ture &

Productivity, Wildlife Management , and Growth & Yield Modeling. It is a diverse mix of studies and

projects reflecting the interests of our diverse membership. | am confident that there are several

studies that you will find of interest.

Asmentioned i n | ast year As anwelCanmitteespprticipatedinthdre Execut i
UniversityAs review of the Center for Research on Sust
perspective on the CFRUAs rol e withi Mhistploeess@®RtBF and t he
separate discussions wi th the Vice President of Research, the Dean of the College of Natural
Sciences, Forestry, and Agriculture, the Director of the School of Forest Resources and the Director
of CRSF concerning support of the CFRU. Whiile these discussions will continue in 2019 , we are
grateful for the increased financial support that was supplied this year by both Vice President
Varahramyan and Dean Servello.

Looking forward to 2019, the membership and the CFRU staff will be developing a new
prospectus to guide our efforts for  the next 5 years. | look forward to working with members and
staff as we strive to develop this strategic plan and pursue the continued excellence of the CFRU.

Sincerely,

P A/ A

Gordon Gamble
CFRUEXxecutive Committee Chair
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Program L Bepater As

Theyear 2018 has continued to
forest community as well as the CFRU. Perhaps you

have noticed an updated CFRU logo on the front cover

of this report? It has been 14 years since the previous
update and almost 50 years since its original cr eation by
Dr. Maxwell McCormack. The new look retains all the
symbolic features found in previous designs but has

now been modernized. This is symbolic of the many

new challenges faci ng our forest industry these days as
CFRU members employ new technologies and
applications to address long -standing problems.

For example, CFRU research projects now use LIDAR to map streams and wet areas, update
decades-old soil surveys, quantify timber inventories , and predict the quality and distribution of
wildlife habitat . CFRU researchers also use high-resolution imagery from satellites, airplanes , and
UAVs to identify tree species biomass, forest types, disturbance history , and foliage losses to
damaging agents such as the spruce budworm. By employing machine learning al gorithms that are
combined with the power of super computers, we are producing statewide high -resolution
georeferenced maps of the aforementioned attributes. These detailed maps provi de landowners
and managers near real -time data to visualize and quantify changes, problems, and opportunities
for the resources they manage, thereby reducing the uncertainty of Jsurprise forestry i that we are
all so familiar with.

It is understandable tha t along with these new tools, there comes an increased need for assistanc e

in understanding and implementing new technology and research for managers and foresters. In

response, the CFRU has reallocated resources and added a full -time Research and Communic ations
Coordinator position to our staff. Jenna Zukswert was hired atth e end of 2017 and has done and
amazing job developing communications products that are rapid to digest and easy to absorb for
todayAs busy forestry pr of adreporing, awbrkshops@md fiedddodrs,t i o n
CFRU members have access to easy-to-read research results papers, one hour -webinars , and on -site
presentations by research scientists.

Other new initiatives are the implementation of a regional Adaptive Silvicultu re Network (MASN) (see
page 35) and consideration for CFRU expansion to a regional cooperative that would include

members from N ew York, Vermont, and New Hampshire . These major initiatives will better position
the CFRU to respond to problems that will be  facing forestland owners and managers in the future

in the areas of forest sustainability, adaptation , and resilience , among others. Regional expansion

will bring opportunities to broaden our research findings, leveraging a larger pool of funding

sources |led by a wider group of collaborating scientists.
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Meanwhile at the Univers ity of Maine, | am pleased to report that as an outcome of the recent
review of the Center for Research on Sustainable Forestry (CRSF) and support from CFRU members,
my reclassificat ion from Acting Director to Program Leader has become effective. Additiona Ily, the
Vice President for Research and Dean of the Graduate School (Kody Varahramyan) and the Dean of
the College of Natural Sciences, Forestry, and Agriculture (Fred Servello) hav e offered $70,000 in
joint support for the CFRU in FY18 -19. This is in the form of a stipend, tuition, and half of the health
insurance costs for two graduate students along with wages for two undergraduate students

working on CFRU projects. The undergradu ate support will be facilitated through the Center for
Undergraduate Resea rch (CUGR). The University continues to evaluate the present organizational
alignment of the CFRU and CRSF with respect to providing stable institutional support for both units,
whil e ensuring effective synergy between these units and other university and external partners.

In closing, | feel that | am extremely fortunate to have the continued support of CFRU membership
along with the guidance of the CFRU Executive Committee in nhav igating the uncertainty we have
faced over the past two years. Above all , | would like to thank my highly qualified staff of Leslee
Noyes (Administrative Specialist) and Jenna Zukswert (Research and Communications Coordinator)
for their ideas, dedication, hard work , and persistence in delivering the CFRU mission to our
membersthi s year . UAm |l ooking forward to 2019 and
value we deliver to our membership now and into the future.

Sincerely,

B E 2K

Brian E. Roth, PhD
CFRU Program Leader
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Membershi p

FORES LANDOWNERS / MANAGERS:
Irving Woodla nds, LLC

Wagner Forest Management

BBC Land, LLC

Weyerhaeuser Company

Prentiss and Carlisle Company, Inc.
Seven Islands Land Company
Clayton Lake Woodlands Holding, LLC
Maine Bureau of Parks and Lands
Katahdin Forest Ma nagement, LLC
The Nature Conservancy

Fallen Timber, LLC

Baskahegan Company

Sylvan Timberlands, LLC

Sandy Gray Forest, LLC

North Woods Maine, LLC

The Forestland Group, LLC
Appalachian Mountain Club
Frontier Forest, LLC

Downeast Lakes Land Trust

EMC Holdings, LLC

Baxter State Park, SFMA

Robbins Lumber Company

Solifor Timberland, Inc.

St. John Timber, LLC

Mosquito, LLC

New England Forestry Foundation

WOOD PROCESSORS:
Sappi North America

CORPORATE / INDIVIDUAL MEMBERS:

Huber Engineered Woods, LLC
Forest Society of Maine
LandVest

David B. Field

Acadia Forestry, LLC

ADVISORY COMMITTEE:

Chair :
Gordon Gamble : Wagner Forest Management

Vice Chair :
lan Prio r: Seven Islands Land Company

Financial Officer
Greg Adams : Irving Woodlands, LLC

Member -at-Large:

Kenny Fergusson : Huber Resources Corp.
[Fallen Tmber, LLC; Sylvan Timberlands, LLC;
North Woods ME Timberlands, LLC; St. John
Timber, LLG Solifor Timberland, Inc]

Members:

Kyle Burdick : BaskaheganCompany

Tom Charles : Maine Bureau of Parksand Lands

Frank Cuff : Weyerhaeuser Company

David Dow : Prentiss and Carlisle Company, Inc.

Elizabeth Farrell : BBC Land, LLC

Alec Giffen : New England Forestry Foundation

Scott Joachim : Katahdin Forest Management, LLC

Eugene Mahar : LandVest[Frontier Forest, LLC;
Clayton Lake Woodlands Holding, LLC; EMC
Holdings, LLC, Mosquito, LLC, The Tall Timber
Trust]

Brittany Mauricette  : Downeast Lakes Land Trust

Jacob Metzler : Forest Society of Maine

Dan Pelletier : Huber Engineered WoodsLLC

Jim Robbins, Jr. : Robbins Lumber Conpany

Matthew Sampson : The Forestland Group, LLC

Nancy Sferra : The Nature Conservancy

Eben Sypitkowski : Baxter State Park

Steve Tatko : Appalachian Mountain Club

Nathaniel Vir : Sappi North America
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Research Team

Staff

9 Brian Roth (PhD), CFRUProgram Leader

1 Leslee Canty -Noyes (MIS), Administrative Specialist

9 Jenna Zukswert (MSc), Research & Communications
Coordinator

9 Aaron Weiskittel (PhD), Center for Research on
Sustainable Forests (CRSF) Director

1 Meg Fergusson , CRSF Outreach and Communication
Specialist

Brian Roth and Aaron Weiskittel attend a
workshop in Baltimore, MD.
Photo: CRSF

Project Scientists

Karin Bothwell  (MS), School of Forest Resources, University of Maine

Russell Briggs (PhD), State University of New York z Environmental Science and Forestry

John Campbell (PhD), Northern Research Station, U.S. Forest Service

Mindy Cran dall (PhD), School of Forest Resources, University of Maine

Ivan Fernandez (PhD), School of Forest Resources, University of Maine

Shawn Fraver (PhD), School of Forest Resources, University of Maine

Hamish Greig (PhD), School of Biology and Ecology, University of Maine

Anthony Guay (MS), The Wheatland Lab, University of Maine

Daniel Harrison  (PhD), Department of Wildlife, Fisheries, and Conservation Biology,

University of Maine

Daniel Hayes (PhD), School of Forest Resources, University of Maine

Chris Henni gar (PhD), University of New Brunswick

Keith Kanoti (MS), University Forests Office, University of Maine

Laura Kenefic (PhD), Northern Research Station, U.S. Forest Service

Anil Raj Kizha. (PhD), School of Forest Resources, University of Maine

Christian Ku ehne (PhD), School of Forest Resources, University of Maine

Kasey Legaard (PhD), School of Forest Resources, University of Maine

Adrienne Leppold (PhD), Maine Department of Inland Fisheries and Wildlife

John Lloyd (PhD), Vermont Center for Ecostudies

Joshua Puhlick (PhD), School of Forest Resources, University of Maine

Parinaz Rahimzadeh (PhD), School of Forest Resources, University of Maine

Amber Roth (PhD), School of Forest Resources and Department of Wildlife, Fisheries, and

Conservation Biology, University of Maine

Erin Simons -Legaard (PhD), School of Forest Resources, University of Maine

C.T. (Tat) Smith (PhD), Department of Geography & Planni ng, University of Toronto

1 Inge Stupak (PhD), Department of Geosciences and Natural Resource Management,
University of Copenhagen

1 Dan Walters (MS), U.S. Geological Survey

Jay Wason (PhD), School of Forest Resources, University of Maine

1 Joseph Young , Maine Office of GIS
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Graduate Students

9 Jeanette Allogio (MS student advised by Dr. Fraver) Northern white -cedar regeneration

1 James Alt (MF student , UMaine ): Northern white -cedar silviculture

 BrunaBarusco (MSc student advised by Dr. Stupak): Whole -tree harvesting at Weymouth

Point

John (Jack) Chappen (MF student, UMaine): Northern white -cedar silviculture

Bryn Evans (PhD student advised by Dr. Mortelliti): Carnivore detection

Kirstin Fagan (PhD student adv ised by Dr. Harrison): Marte n population dynamics

Agn@r i g dMScstudent advised by Dr. Stupak): Whole -tree harvesting at Weymouth

Point

9 Christopher Preece  (MFC student advised by Dr. Smith): Whole -tree harvesting at
Weymouth Point

9 Adriana Rezai -Stevens (MFCstudent advised by Dr.  Smith): Whole -tree harvesting at
Weymouth Point

9 Harikrishnan Soman  (MS student advised by Dr. Kizha.): Effects of harvesting on soil

compaction

Kaitlyn Wilson (MS student advised by Dr. Amber Rot h) : Bi cknell As thrush ha

Tyler Woollard (MS student advised by Dr. Harri son): Marten population dynamics

=a =

Undergraduate Students

9 Griffin Archambault  (BS student, UMaine, CUGR): Carnivore detection , Marten
population dynamics

1 Jamie Behan (BS student, UMaine): Northern white -cedar silviculture

1 Robert Brightingham (BS student, UMaine): Carnivore detection

 Michael Buyaskas (BS student, UMaine, CUGR): Carnivore detection, Marten population
dynamics

9 Cassandra Carroll (BS student, UMaine): Deer wintering area

 Noah Coogan (BS student, UMaine): L2 survey

1 Rose Crispin (BS student, UMain e): Carnivore detection (volunteer)

9 Aaron Davenport (BS student, UMaine) : Bi cknehadbitats t hr ush

9 Aashish Dhungana (BS student, UMaine): Northern white -cedar silviculture

 Casey Dumont (BS student, UMaine): Whole-tree harvesting at Weymouth Point

1 Jack Ferrara (BS student, UMaine): Hardwood growth and yield

9 David Holmberg (BS student, UMaine): Northern white -cedar silviculture

1 Corey Kotfila (BS student, UMaine): Northern white -cedar silvicultur e

1 Robert (Bobby) Lemieux (BS student, UMaine): Northern white -cedar silviculture

1 Noel Lienert (BS student, UMaine): Effects of harvesting on soil compaction

i Aaron Malone (BS student, UMaine): Northern white -cedar silviculture

1 Evan Nahor (BS student, UMaine): Effects of harvesting on soil compaction

 Emma Payne (BS student, Cornell University): Hardwood growth and yield

1 Natalia Pere z (BS student, UMaine): Marten population dynamics

i Stephanie Ross (BS student, UMaine): Carnivore detection

 Michael Shaw (BS student, UMaine): Carnivore detection (volunteer)

T JoeAl Y uBSkstdent,nUMaine ): Carnivore detection
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Left: Bryn Evans (L) and visiting scholar Sara Tironi
Andrew Richley in the field. Photo: J. Wason

Left: Soren Donisvitch (L) and Shane Miller (R) collect data at the Commercial Thinning Research Network site at Harlow
Road. Center: David Hoglund uses a Hitman ST-300 to measure acoustic velocity of a standing tree . Right: Kathrin Bauer
obtains a tree core. Photos: J. Zuk swert.

o B
Left: Tat Smith (R)shows Inge Stupak (center)and Ag n é& Gr (L)@raexample of B horizon soil at Weymouth Point.
J. Zukswert. Center: Harikrishnan Soman, Anil Kizha., Kevaughan Smith, and Neil Thompson at the MASN site on Irving
Woodlands, LLC property. Photo: B. Roth . Right: Tyler Woollard hold s an American marten. Photo: G. Archambault
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CFRUSummer Field Crew

il

Technical Assistance

=4 =4 =8 =8 -8 -4

= =4 =

Kathrin Bauer (BS student, Rottenburg University of Applied
Forest Sciences, Germany): International exchange internship
with a focus on wildlife management

Jacob Burgess (BS student, University of Maine): Maine A 's
Adaptive Silviculture Network

Soren Donisvitch  (BS student, University of Maine):
Commercial Thinning Research Network

David Hoglund (BS student, Swedish University of Agricultural
Sciences, Umed, Sweden): Commercial Thinning R esearch
Network

Ethan Jacobs (BS student, University of Maine): Maine A s
Adaptive Silvicu lture Network

Shane Miller (BS student, UMaine): Commercial Thinning
Research Network

Kevaughan Smith  (BS student, University of Maine Fort Kent):

. . . Kate Locke trains the CFRU field crew.
Maine A Adaptive Silviculture Network Photo: B. Roth.

Jacob Watson (BS student, University of Maine): Maine A s
Adaptive Silviculture Network

Kyle Arvisais (MF): Northern white -cedar silviculture
Alex Barnes : Bicknell As thrush habitg
Heather Brinson : Whole-tree harves ting at Weymouth Point '
Matthew Dickinson : Maine A Adaptive Silviculture Network
Kathryn (Kate) Gerndt (MS):Northern white -cedar silviculture
Richard (Rich) Hoppe : Deer wintering area

Katharine (Kate) Locke (MF): Maine A 8daptive Silviculture
Network

Emma Nelson : Silvicultural Intensity and Species Composition
(SIComp) study

Robert Nelson : Silvicultural Intensity and Species Composition
(SIComp) study

Logan Parker : Maine A Bdaptive Silviculture Network

Andrew Richley (MF): Northern white -cedar silvicult ure Shawn Fraver teaches Bill Thomas how to
William (Bill) Thomas : Whole -tree h arvesting at Weymouth collect tree cores in preparation for field

Point, Maine A Adaptive Silviculture Network work at Weymouth Point.
Photo: J. Zukswert.
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CFRU Summer Field Crew 2018.
From left to right: Jacob Burgess, Jenna Zukswert, Kate Locke, David ~ Hoglund, Soren Donisvitch, Jacob Watson, Ethan Jacobs, Kevaughan
Smith, Brian Roth, Shane Miller.
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Financial R eport

Brian Roth
CFRUProgram Leader

Thirty-t wo members representing 8. 19 mbicontribuec$deB8dTdeos of Mai n
support the CFRU this year ( Table 1). These member contributions will be used to suppo rt research
activities during Fiscal Year 2018z19. The amount of acreage own ed by our Landowner/Manager
members increased by 107,448 acres (1.3 %) which was largely due to Solifor Timberlands, Inc
joining the CFRU. This property was formerly known as  Ste-Aurelie Timberlands . We welcome
Solifor, which is managed by Huber Resources , to the CFRU. Other notable changes included the
inclusion of The Tall Timber Trust to Clayton Lake Woodlands Holding, LLC under the same
ownership and managed by LandVest , and the transfer of Snowshoe Timberlands, LLC to Fallen
Timber, LLC . Tons of wood products produced by wood processor members has remained stable
and Sappi North America  continues to be a strong partner. ReEnergy Holdings, LLC continues to
struggle financially and has dropped its membership from the C FRU.James W. Sewall Company
has been acquired by a private investment firm,  Treadwell Franklin Infras  tructure Capital, LLC ,
who has decided not to continue membership in the CFRU.

Overall, CFRU member contributions are slightly down from last year (a $3, 639 or 0.8% decrease)
relative to FY 2016 z17. While some of this decrease was due to the changes descr ibed above, as of
the time of writing this rep ort, the Maine Bureau of Parks and  Lands (MBPL) contribution has not
been received nor is included in this report , despite a signature by the Governor releasing the funds.
This holdup is due to difficulties in  transferring the funds between the State  and the University of
Maine (UMaine) accounts recei vable. We hope to have these two years of contributions in hand by
early 2019. The State of Maine and MBPL has continued to be very supportive to the CFRU and we
appreciate their continued engagement. We thank all of our members for their continued financ ial
and in -kind contributions, as well as the trust in the CFRU and UMaine that these contributions
represent.

In addition to member financial contributions, CF RU Project Scientists were successful at leveraging
an additional $191,060 in extramural gran ts to support CFRU research projects. This amount does
not include around $1 million dollars in leveraged funding for the final phase of the LIDAR

acquisition from Federal and local sources and $37,190 out of $60,000 from the  National Science
Foundation aspart of CFRUAs membership in the national Cente
(CAFS). CAFS is supporting CFRU research on understanding and modeling competition effects on
tree growth and stand development across varying forest types  , which is led by Drs. Joshua J.
Puhlick and Christian Kuehne . These external grants made up 22% of CFRU total income this year
(Figure 1). In addition to extramural sources, UMaine pr  ovided $126,681 in direct support to CFRU
projects in the form of graduate research assistant ships and summer student salaries. Reduced
indirect charges by the university on CFRU research projects contributed another $100,271.

Therefore, UMaine provided an additional $226,952 or 26% of total funding. In total, about 47%
($418,012) of all CFRU funding came from external sources or from direct and indirect support from
UMaine.
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As a result, for every $1 contributed (lwvingWoedeandgage by CF
LLC, Wagner Forest Management, BBC Land, LLC, Weyerhaeuser Company , and Prentiss and

Carlisle Company, Inc. ) this year, $6.57 was received from other CFRU member contributions, $3.53

was contributed by external grants through CFRU scienti  sts, and $4.19 was received from UMaine in

direct and indirect contributions, foratotal | ever aging of $14. 30 for every $1
largest members.

Continued sound fiscal management by CFRU scientists and staff resulted in spending $58,723
(10.8%) less than the $543,343 that was approved by the Advisory Committee for this fisca | year
(Table 2). Some of the rem aining funds had been allocated but not spent towards a salary increase
for the Program Leader, which was delayed. There were consid erable cost savings from the
Weymouth Point project through soil chemistry work performed at Dr. Russ Briggs A Rboratory at
SUNY-ESF.Dr. Hamish Greig (funded for the 2018 -19 fiscal year) requested an early expenditure of
$6,378 to fund a graduate stud ent for the summer . Dr. Dan iel Harrison requested that his unspent
remaining funds of $13, 482, be carried forward to the next fiscal year , as did Dr. Parinaz
Rahimzadeh , who requested $1,458 be carried forward on the site productivity mapping project. All
other projects came in at or near budget.

CFRU research expenses by category this year included 39% on five Silviculture & P rodu ctivity
projects, 22% on three Growth & Yield Modeling projects, and 39% on five Wildlife H abitat projects
(Figure 2).

R i & v . Foe 2 A T A %, v"»-/ n,,ﬁ,-.li v v" A e
Foresters attending the CFRU Fall Field Tour in September 2018 on Irving Woodlands, LLC property in northern Maine.
Photo: J. Zukswert.

5, &
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Table 1. CFRU member contributions received FY 2017 z18 (for allo cation in 2018 z19).

Received
Changes Assessed as of

CFRU Member FY17-18 FY18-19 Acres/tons Amount 10/02/2018 % Receieved
FOREST LANDOWNERS / MANAGERS:
Irving Woodlands, LLC 1,255,000 acres 1,255,000 acres 0 $68,804 $68,804 100.0%
Wagner Forest Management 1,026,885 acres 1,024,145 acres -2,740 $57,077 $57,077 100.0%
BBC Land, LLC 971,298 acres 971,297 acres -1 $54,320 $54,320 100.0%
Weyerhaeuser Company 841,009 acres 838,624 acres -2,385 $47,249 $47,249 100.0%
Prentiss and Carlisle Company, Inc. 751,972 acres 760,660 acres 8,688 $43,093 $43,093 100.0%
Seven Islands Land Company 746,791 acres 746,791 acres 0 $42,354 $42,354 100.0%
Clayton Lake Woodlands Holding, LLC 489,056 acres 784,492 acres 295,436 $44,363 $44,363 100.0%
Maine Bureau of Parks and Lands 427,000 acres 431,000 acres 4,000 $25,170 0.0%
Katahdin Forest Management, LLC 299,000 acres 300,159 acres 1,159 $17,529 $17,529 100.0%
The Nature Conservancy 158,723 acres 158,723 acres 0 $9,269 $9,269 100.0%
Fallen Timber, LLC 127,880 acres 127,880 $7,468 $7,468 100.0%
Baskahegan Company 118,118 acres 118,118 acres 0 $6,898 $6,898 100.0%
Sylvan Timberlands, LLC 101,416 acres 94,546 acres -6,870 $5,521 $5,521 100.0%
Sandy Gray Forest, LLC 100,016 acres 100,015 acres -1 $5,841 $5,841 100.0%
North Woods Maine, LLC 31,403 acres 27,236 acres -4,167 $1,591 $1,591 100.0%
The Forestland Group, LLC 13,069 acres 13,069 acres 0 $763 $1,000 100.0%
Appalachian Mountain Club 69,534 acres 69,534 acres 0 $4,061 $4,061 100.0%
Frontier Forest, LLC 53,338 acres 53,338 acres 0 $3,115 $3,115 100.0%
Downeast Lakes Land Trust 55,678 acres 55,930 acres 252 $3,266 $3,266 100.0%
EMC Holdings, LLC 40,470 acres 40,470 acres 0 $2,363 $2,363 100.0%
Baxter State Park, SFMA 29,537 acres 29,537 acres 0 $1,725 $1,725 100.0%
Robbins Lumber Company 26,786 acres 26,786 acres 0 $1,564 $1,564 100.0%
Solifor Timberland Inc. 119,353 acres 119,353 $6,970 $6,970 100.0%
St. John Timber, LLC 24,617 acres 24,617 acres 0 $1,438 $1,438 100.0%
Mosquito, LLC 16,222 acres 16,222 acres 0 $947 $1,000 105.6%
New England Forestry Foundation 2,852 acres 2,852 acres 0 $167 $1,000 600.4%

TOTAL 8,082,946 acres 8,190,394 acres 107,448 $462,928 $438,879 94.8%
WOOD PROCESSORS:
Sappi North America 1,850,400 tons 1,850,400 tons 0 $22,435 $22,435 100.0%

TOTAL 1,850,400 tons 1,850,400 tons 0 $22,435 $22,435 100.0%

CORPORATE and INDIVIDUAL MEMBERS:

ReEnergy Holdings, LLC 1 static 1 static $5,000 0.0%
James W. Sewall Company 1 static 1 static $5,000 0.0%
Huber Engineered Woods, LLC 1 static 1 static $1,000 $1,000 100.0%
Forest Society of Maine 1 static 1 static $1,000 $1,000 100.0%
LandVest 1 static 1 static $200 $200 100.0%
David B. Field 1 static 1 static $100 $100 100.0%
Acadia Forestry, LLC 1 static 1 static $100 $100 100.0%

TOTAL $12,400 $2,400 19.4%

GRAND TOTAL (32 members): $497,763 $463,714 93.2%

*The Tall Timber Trust now under Clayton Lake Woodlands Holding, LLC

Contribution Received
Contribution Pending
New Member

_Member Withdrew
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Table 2. CFRU expenses incurred during FY 2017 z18.

Principal Total Spent Year % Balance

PROJECT Project Number Investigator Approved Amount End Balance Remaining Remaining

Long-term Impacts of Whole Tree Harvesting: Weymouth Point Study 5250247 Smith $51,567.00 $38,408.58 $13,158.42

Lowland Northern White Cedar 5250249 Kenefic $8,184.00 $8,215.03 -$31.03 -0.4%
Maine's Adaptive SilvicultureNetwork (MASN) 5250246 B. Roth $44,017.00 $41,639.74 $2,377.26 5.4%
Eval Timber Harvest Operations on Soils 5250248 Kizha $2,646.00 $2,583.93 $62.07 2.3%
Spruce Budworm L2 Sampling B. Roth $9,550.00 $9,550.00 $0.00 0.0%
Maine Statewide Light Detection and Ranging (LiDAR) Data Acquisition Project * B. Roth $13,400.00 $13,400.00 $0.00 0.0%
Development Approches for Hardwood 5250251 Puhlick $16,635.00 $16,521.62 $113.38 0.7%
**Dynamic Site Productivity Mapping 5250250 Rahimzadeh $28,210.22 $26,752.23 $1,457.99 5.2%
Bicknells Thrush 5250252 A. Roth $33,556.00 $32,481.52 $1,074.48 3.2%
Large Scale Monitoring of Carnivores 5250253 Mortelliti $6,632.00 $6,691.75 -$59.75 -0.99%9
Landscape-level Evaluation of Deer Wintering Habitat in Northern Maine 5250244 Crandall $40,040.00 $40,022.80 $17.20 0.0%
***Response of Marten Population 30 years Later 5250254 Harrison $34,100.00 $20,617.79 $13,482.21 39.5%
**Quantifying the ecological and economic outcomes of alternative riparian management strategies 5250255 Greig $6,378.58 $5,719.99 $658.59 10.3%

Fleet Account 5250238 Roth $8,334.30 $25,127.29
CAFS 1 @ 10% 5209981 20 5406022 |Weistkittel $60,000.00 $0.00 $0.0(
CAFS 2 @10% 5209981 20 5406022 |Weistkittel $240,000.00 $0.0d

Note: * This completes the $50,000 that was allocated for completion of the Statewide LIDAR Acquisition.
** Funds advanced to support early start with Grad Student.
*** Remaining Funds to be carried forward to next FY
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Activities
Advisory Committee

The CFRU is guided by our member organizations through an Advisory Committee. The CFRU
Advisory Comm ittee elects officers for the Executive Committee for two  -year terms in the positions
of Chairperson, Vice Chairperson, Member -at-Large, and Financial Officer. The Vice Chairperson
serves as Chairperson after one term, and the past Chairperson moves to the position of Financial
Officer for one term. Due to the retirement of Eric Dumond (ReEnergy Holdings, LLC ) and his
resignation as Chairperson in the fall of 2016, the current executive is in the second year of a three -
year term. Gordon Gamble (Wagner Fores t Management ) is Chairperson, the Vice Chairperson is
lan Prior (Seven Islands Land Company ), Greg Adams (Irving Woodlands, LLC ) is the Financial
Officer and Kenny Fergusson (Huber Resources ) is the Member -at-Large. The Advisory Committee
will hold an elec tion in the fall of 2019 to select the incoming Vice Chairperson and Member -at-
Large.

The Advisory Committee holds business meetings three times a year . The first business meeting of
FY 2017218 was held on October 25, 2017 at the University of Maine Fort Kent, durin g which Dr.
Brian Roth introduced new Research & Communications Coordinator Jenna Zukswert as well as the
new Irving Woodlands, LLC Professor of Forestry at the University of Maine Fort Kent, Dr. Neil
Thompson . The 2017 Fall Field Tour was inte nded to coincide with this meeting, but was canceled
due to low registration , logistical difficulties, and adverse weather conditions expected . At the
second Advisory Committee meeting, held on January 24, 2018 at the Wells Confere nce Center at the
Univers ity of Maine, six pre-proposals for new research were presented to the Advisory Committee
following an online pre -screening process, during which three additional pre-proposals were
retracted by principal investigators following fe ~ edback and ranking by coo perators . Of these, all six
were approved to advance to the full proposal stage an  d were presented at the April 11 ™ Advisory
Committee meeting. Visitors from the U.S. Forest Service John Coulston , Maria Janowiak , and
Christopher Woodall  gave presentations at this meeting as well. Five projects were approved for

fun ding to begin on October 1, 2018 . Look for updates on these projects in future CFRU

presentations, publications , and annual reports.

Cooperators

CFRU membership decreased slightly in 2017 z18, but this did not lead to a decrease in acres
managed (Table 1). In fact, it lead to a slight increase, largely due to  Solifor Timberlands, Inc.
(managed by Huber Resources ) joining the CFRU. Welcome to the CFRU, Solifor Timberlands! A few
transfers occurr ed, during which The Tall Timber Trust became included in Clayton Lake
Woodlands Holding, LLC (managed by LandVest) and Snowshoe Timberlands, LLC was
transferred to Fallen Timber, LLC managed by Huber Resources ). Both ReEnergy Holdings, LLC
and James W. Sewall Company have decided not to continue their membership in the CFRU. As a
result of these additions, transfers, and cancellations, the CFRU membership consisted of 32
cooperators at the end of the 2017 718 fiscal year.
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Personnel

Following a recommendat ion to the University of Maine Vice President for Research (VPR) Dr.

Kody Varahramyan and a review of the CR3BHRanBoth Adhep¥VPRARMowT &3$ ce,
Program Leader , as well as Dr. Aaron Weiskittel As p o s iDirectar nof thes Center for R esearch

on Sustainable Forests (CRSF) became permanent. In December, Jenna Zukswert was hired as the
CFRUResearch & Communications Coordinator ,inresponse to cooperators A request to have
CFRU increase outreach efforts and more frequently communicate research findings . Jenna focuses

on communications geared toward CFRU members, while  Meg Fergusson , whose role has become

Outreach and Communication Specialist for the CRSF, focuses on communication about CRSF and
CFRUinitiatives to the public. Cindy Smit h stepped down as Administrative Specialist in
November, and in January, the CFRU hire d Leslee Canty -Noyest o f i | | t hi gositioroid e. Lesl e

shared with the CRSF, as she takes care of accounts for both the CRSF and CFRU. We will miss Cindy
and apprec iate all that she has done for the CFRU, but welcome Jenna and Leslee to the team!

Students

The CFRU continues to contribute to the development of students, with  eight graduate students
directly working on CFRU-funded projects for their theses and disser tations . Four of these students
have projects related to wildlife management; these include Kaitlyn Wilson (MS, advised by Dr.
AmberRoth ) i nvestigating Bi cBkymEvans (PHD, advised s/ IDr. Nesdioi t at |,
Mortelliti ) evaluating methods for m onitoring large carnivores using trail cameras, and Kirstin

Fagan (PhD) and Tyler Woollard (MS), advised Dr. Daniel Harrison  and investigating responses of
American marten populations to land use  change. Harikrishnan Soman  (MS), advised by Dr. Anil

Raj Kizha., is quantifying the effects of timber harvesting on soil on sites in the Maine N\ Adaptive
Silviculture Network . And through the University of TorontoAs Mast ers i n Forest Conser
program , Adriana Rezai -Stevens (advised by Dr. Tat Smith ), is evaluating the belowground effects

of whole -tree harvesting at Weymouth Point, thi rty years following harve sting. From the University

of Copenhagen, students Bruna Barusco (MSc)and Ag n@r i g dMSt)édvised by Dr. Inge

Stupak , will also be working on th e Weymouth Point project, teaming up to work on the carbon

modeling aspect. They started this work in  August 2018 with a trip to visit Weymouth Point.

In December 2017, Christopher Preece defended his MFCthesis at the University of Toronto
Advised by Dr. Tat Smith , he investigated aboveground effects of whole -tree harvesting at
Weymouth Point. We wish Chris the best in his future endeavors!

This summer, the CFRU had eight undergraduates on our summer field crew. While most students

were from the Univers ity of Maine , with one from the University of Maine Fort Kent , we did have
one student from Umea , Sweden and another student from Baden -Wirtte mberg , Germany . Half
of these students collected baseline data for the new Maine A Adaptive Silviculture Network, while
the others collected inventory measurements at all 15 Commercial Thinning Research Network sites.

Many other students were involved in CFRU research this year, as  Center for Undergraduate

Research (CUGR) Honors students, field technicians, or volunt eers. Please refer to our Research
Team pages for their names and affiliated projects.
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2018 Communications Initiatives

With the hiring of a full -time Research & Communications Coordinator came a wave of n  ew
communications initiatives . Jenna Zukswert started by updating the CFRU A mformative poster and
brochure, and then produced a poster and res earch bulletin both summarizing findings from the
Commercial Thinning Research Network. She has since produced and distributed research updates
on spruce grouse (p refacing a redistribut ed research note written by Stephen Dunham ), spruce
budworm monitoring research, and evaluating deer wintering habitat using remote sensing. We
intend to produce and distribute five to six research updates per year.

We have also started a new webinar series, which is open to the public. The first ~ webinar was held in
February 2018, with presentations by Allison Kanoti of the Maine Forest Service and Rob Johns of
the Canadian Forest Service speaking on the topic of spruce budworm and ea rly intervention
strategies in New Brunswick . In April, Dr. Lisa Venier of the Canadian Forest Service and Dr.
Adrienne Leppold of the Maine Department of Inland Fisheries and Wildlife presented on ways
in which forest birds are monitored in Maine, includi  ng more information about the Maine Bird Atlas
project. We intend to host three to four webinars per year.

We also offered on -site workshops and presentations, visiting with Sappi North America
foresters with the Wheatland Lab and with Wagner Forest Manag ement foresters in May.
Please feel free to reach out if you would like us to coordinate a visit with your organization.

Long -Term Site Productivity Research  Workshop

In June, the CFRU hosted a group of international scientists at the University of Mai  ne for a two -day

event, open to t he {arrbS$ite RroductvitytResedrch: dessorks framnOgher

Regions and Opportunities f oftheMaentkiekedjoff vdtim afihdoar sday, Jun
technical workshop during which scientists from around the world presented on long -term site

productivity research from their region. Presenting scientists include Dr. C. T. (Tat) Smith

(University of Toronto), Dr. Inge Stupak (University of Copenhagen), Dr. Cindy Prescott (University

of British Columb ia), Dr. Eric Sucre (Weyerhaeuser Company, Springfield, Oregon), Dr. David Morris

(Ontario Ministry of Natural Resources), Dr. Daniel Kneeshaw (Université du Québec a Montréal),

Dr. Paul Arp (University of New Brunswick), Dr. Brian Roth (Cooperative Forest ry Research Unit),

and Dr. Joshua Puhlick (University of Maine). Fifty people attended this event.

The second day of this event, on Friday, June 8 ", consisted of
a field tour at the Maine A Adaptive Silviculture Network
(MASN) site in Grand Falls Towns hip, managed by American
Forest Management. Presenters included Dr. Paul Arp , Tom
Gilbert (Maine Forest Service), Anthony Guay (The
Wheatland Lab, University of Maine), Dr. Anil Raj Kizha.
(University of Maine), Dr. Joshua Puhlick , and Dr. Brian

Roth . Nearly 50 people attended this tour.

ts about soil.
Photo: J. Zukswert.
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Fall Field Tour 2018: Outcome Based Forestry and Long -
Term Research

This year, we decoupled the Fall Field Tour from our CFRU Fall Advisory Committee meeting and
hosted the 2018 Fall Field Tour on September 14 ™, 2018. Upon meeting in Ashland, Maine, over 60
attendees explored sites owned and managed by  Irving Woodlands, LLC in northern Maine. At the
first tour site, we listened to an overview of Outcome Based Forestry (OBF)by members of the OBF
panel (including Doug Den ico, Donald Mansius , and David Struble of the Maine Forest Service
and Dr. Maxwell McCormack and Mike Dann, retired ) before hearing more about OBF from
participating landowners ( Ked Coffin representing Irving Woodlands, LLC , and Jason Desjardin
representing Seven Islands Land Company ). Dr. Neil Thompson then presented on his harvest
aesthetics research, which he is doing in support of OBF.

The second field tour site was in T16 R8 on the Maine A Adaptive Silviculture Network (MASN) site on
Irving Woodlands, LLC land. After an introduction to MASN by Dr. Brian Roth , Dr. Anil Raj Kizha.
spoke about his harvest productivity and residual stand damage research, and Gaetan Pelletier of
the Northern Hardwoods Research Institute and Dr. Maxwell McCormack  spoke on beech
mana gement and opportunities in this stand type.

CFRU field tour partic ipants on property of Irving Woodlands, LLC in northern Maine in September . Photo: B. Roth
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Center for Advanced
Forestry Systems (CAFS)

Py
Or, estry &)

Aaron Weiskittel

This year saw the completion of the fourth year of Phase Il for the  University of Maine ( UMaine) site
under the Center for Advanced Forestry Systems (CAFS). CAFS is funded by the National Science
Foundation (NSF) Industry/University Cooperative Research Ce nters Program (I/UCRC) in par tnership
with CFRU members. CAFS is a partnership between CFRU members and I/UCRC to support a
University of Maine research site for CAFS. CAFS unites ten university forest research programs with
forest industry members across the United States to collabor ate on solving complex, industry -wide
problems at multiple scales. CAFS is a multi -university center that works to solve forestry problems
using multi -faceted approaches and questions at multiple scales, including molecular, ce  llular,
individual tree, stan d, and ecosystem levels. Collaboration among scientists with expertise in

biological sciences (biotechnology, genomics, ecology, physiology, and soils) and management
(silviculture, bioinformatics, modeling, remote sensing, and  spatial analysis) is at the core of CAFS
research.

During the 5 -year span of Phase I, the NSF contributes $60,000 per year to the center as long as
CFRU members contribute a minimum of $250,000 per year to support the work of the site. This

past year of CAFS funding supported two p rojects led by UMaine (Understanding and Modeling
Competition Effects on Tree Growth and Stand Development Across Varying Forest Types and
Management Intensities; The Rise of Commercially Less Desirable Species in Maine: Identi  fication,
Characterization, a nd Associated Driving Factors). Two new UMaine projects were recently

approved: (1) Modeling the influence of spruce budworm on forest productivity (Cen Chen) and (2)
Development of small tree growth and survival equations for the commercially important sp  ecies in
the Acadian Region (Joshua Puhlick). Both are one -year projects to be completed in 2019.

In addition, the CRSF/CFRU organized the annual Industry Advisory Board meeting held in

Burlington, Vermont in June. Thirty par ticipants used the day to rev iew and discuss ongoing

research, assess new proposals, and consider the future of CAFS after Phase Il ends. The meeting

was followed by afull -day field trip around Vermont As Northeast Ki
Weyerhaeus er and state -managed lands,and a tour of the Maple Guil dAs sug:
syrup facility. The next CAFS meeting will be held in Georgia.

In 2018, UMaine became the CAFS lead site, and Dr. Weiskittel took on the role of Center Director.

He will preside over proposal submis sion efforts for CAFS Phase Il in the middle of December. CAFS
Phase Il would provide another five -years of support from NSF at $50,000 per year. To address NSF
concerns from Phase I, bylaws, strategic plan, and technology r oadmap have been drafted for CAFS.
These documents and others are available online via the CRSF website:

https://crsf.umaine.edu/research _-2/center -for -advanced -forestry -systems/ .



https://crsf.umaine.edu/research-2/center-for-advanced-forestry-systems/

CAFSfield t our participants  on the field tour in Vermont in June.  Photo: M. Fergusson
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Research Project Reports

Weymouth Point Study Area unharvested sta nd.
Photo: A. Rezai-Stevens.
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