
ARGONNE EXPERIMENTAL 

FOREST 

Christel C. Kern, Ph.D. 

USDA Forest Service 

Northern Research Station 

Rhinelander, WI 

715-362-1123; cckern@fs.fed.us 



IMAGINE MORE … FOR FOREST SUSTAINABILITY 

• A PLACE TO DEMONSTRATE YOUR APPROACH 

• A PLACE TO TEST YOUR IDEAS 

• A PLACE TO DISCUSS ISSUES THAT ARE IMMEDIATE & PRACTICAL 

• A PLACE TO DISCUSS ISSUES THAT ARE LONG-TERM & REQUIRE DATA 

• A PLACE THAT ISN’T YOURS YET IS EVERYBODY’S 

• A PLACE THAT CAN MOVE ALL THE FORESTRY SECTOR 



OUTLINE – ARGONNE EXPERIMENTAL FOREST 

• A STORY OF A PLACE THAT ADVANCE FOREST SUSTAINABILITY 

• WHO, WHAT, WHERE, WHY, & HOW 

• NOW WHAT? 

• YOUR OPPORTUNITY 



THE STORY OF THE NORTHERN 

HARDWOOD MANAGEMENT GUIDES 
ARGONNE EXPERIMENTAL FOREST 



http://www.loc.gov/pictures/item/fsa1998

022617/PP/ 

SILVICULTURE, IN THE BEGINNING 



• SELECTIVE CUTTING ERA (1925-1960) (SEYMOUR 2004) 

• PUBLIC OPPOSITION TO EXPLOITIVE CUTTING  

• SUSTAINED YIELD CONCEPT 

http://www.loc.gov/pictures/item/fsa1998

022617/PP/ 

SILVICULTURE, IN THE BEGINNING 



• EXPERIMENTAL FORESTS (EF) 

• 80 EFRS AND 4 
COOPERATING EFRS 

• OUTDOOR LABORATORIES 

AND CLASSROOMS 

• TREES TO WATERSHED SCALES 

• BASIC AND APPLIED 

 

EFs of the Forest Service R&D 

SILVICULTURE, IN THE BEGINNING 



NORTHERN HARDWOODS 

• FORECASTED TIMBER SHORTAGE 

• ECONOMIC FALLOUT 

 

 

Image from: 
http://www.nativetreesociety.org/forestecology/regional_boundari
es.htm; Peterson’s Guide “Eastern Forests” 

http://www.nativetreesociety.org/forestecology/regional_boundaries.htm
http://www.nativetreesociety.org/forestecology/regional_boundaries.htm
http://www.nativetreesociety.org/forestecology/regional_boundaries.htm


Photo by Terry Strong 

NORTHERN HARDWOODS 

• MULTI-COHORT STRUCTURE 

• SHADE TOLERANT SPECIES 

• WIND DISTURBANCE 

 

 



Photo archive. Selection 1932. 

NORTHERN HARDWOODS 

• OLD GROWTH CONDITION 

• ECONOMICALLY VALUABLE 

• YELLOW BIRCH 

• VENEER 

• ECOLOGICALLY COMPLEX 

• MANAGEMENT OPTIONS 

 

 



• HIAWATHA NF, MICHIGAN 

• NORTHERN HARDWOODS 

• OLD GROWTH 

• 5,500 ACRES 

 

DUKES EXPERIMENTAL FOREST 



PARTIAL CUTTINGS STUDY, DUKES EF 



• THE FIRST 20 YEARS 

• REPEATED MEASUREMENTS 

• MAJOR PUBLICATIONS 

• MONOGRAPH BY EYRE 
AND ZILLGITT 1953 

 

PARTIAL CUTTINGS STUDY, DUKES EF 



• THE FIRST 20 YEARS 

• MARKING GUIDE BY ARBOGAST 1957 

• BASED ON EYRE & ZILLGITT 1953 

• AKA “ARBOGAST GUIDE” 

• FOCUSED ON SELECTION 

 

PARTIAL CUTTINGS STUDY, DUKES EF 



• THE FIRST 20 YEARS (EYRE & ZILLGITT 1953; ARBOGAST 1957) 

• SINGLE-TREE SELECTION 

• SUSTAIN SAWTIMBER 

•MAINTAIN COMPOSITION 

• RANGE OF AGE CLASSES 

 

PARTIAL CUTTINGS STUDY, DUKES EF 



 

• THE FIRST 20 YEARS (EYRE & ZILLGITT 1953; ARBOGAST 1957) 

•KEEP BEST TREES 

•68 FT2/AC BA SAWLOGS 

•16 FT2/AC BA POLES 

•REVERSE-J STRUCTURE  

•REMOVE DEFECTIVE/HIGH RISK 

•MAX DBH = 24”  

•~15 YEAR CUTTING CYCLE 

 

PARTIAL CUTTINGS STUDY, DUKES EF 



PARTIAL CUTTINGS STUDY, DUKES EF 



PARTIAL CUTTINGS STUDY, DUKES EF 



PARTIAL CUTTINGS STUDY, DUKES EF 
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PARTIAL CUTTINGS STUDY, DUKES EF 
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PARTIAL CUTTINGS STUDY, DUKES EF 



• Single-tree Selection Paradigm 

•Wide spread application 

•Across ownerships 

• Industry 

•Government 

• Tribal 

• Private landowners 

•Across regions 

•Northeastern U.S. 

•Canada 
Photo from http://www.tower.com/silviculture-
concepts-applications-ralph-d-nyland-
paperback/wapi/107259230 

PARTIAL CUTTINGS STUDY, DUKES EF 



• Single-tree Selection Paradigm 

• Basis 

• 20 years of data 

• Unreplicated design 

 

PARTIAL CUTTINGS STUDY, DUKES EF 

Permanent Plot, Partial Cutting Study, Dukes EF, 1930s 



• Single-tree Selection Paradigm 

•Other Research 

•New Studies (replicated) 

•Dukes Exp. Forest 

•Argonne Exp. Forest 

• Universities 

•Other regions 

• Bartlett EF, NH 

•Quebec 

 

Photo by Terry Strong 

PARTIAL CUTTINGS STUDY, DUKES EF 



CUTTING METHODS STUDY IN 

SECOND-GROWTH, 

ARGONNE EF 

Establishment Report, J. Stoeckeler, 1951 



CUTTING METHODS STUDY IN 

SECOND-GROWTH, 

ARGONNE EF 

• ESTAB. 1951 

• 3 REPS (40-AC BLOCKS) 



CUTTING METHODS 

STUDY, ARGONNE 

EF 
Strip 

Shelterwood 

Clearcut 

Crop Tree 

Release 

Selection: 

75 rBA 

Selection: 

60 rBA 

Selection: 
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No cutting 

Group 

Selection 

Shelterwood 

Diameter 
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(8”Stump) 

• EVEN-AGED VS UNEVEN-AGED 

SYSTEMS 



CUTTING METHODS 

STUDY, ARGONNE 

EF 

• 7 SELECTION HARVESTS 

• 2 DIAMETER LIMIT CUTS 

• EA THINNINGS DUE 
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CUTTING METHODS 

STUDY, ARGONNE EF 

• 65+ YEARS DATA 

• SPECIES 

• DBH 

• TREE QUALITY 

• REGEN 

• VEG 

 



1973 

1995 

1995 

1977 

1992 

Selected Publications 



CUTTING METHODS 

STUDY, ARGONNE EF 

90 75 60 8” 

Grades 1 & 2 

Tree diversity 

NIESE, J.N. AND STRONG, T.F. 1992. CAN. J. FOR. RES., 

22, 1807-1813. 

NIESE, J.N., STRONG, T.F. AND ERDMANN, G.G. 1995. 
CAN. J. FOR. RES.  25, 1180-1188. 



CUTTING METHODS 

STUDY, ARGONNE EF 

Chequamegon-Nicolet NF Forest Plan 

WI DNR Silviculture Handbook 



IMAGINE … MORE FOR FOREST SUSTAINABILITY 

• ARGONNE EXPERIMENTAL FOREST IS THE PLACE 



OUTLINE – ARGONNE EXPERIMENTAL FOREST 

• A STORY OF A PLACE THAT ADVANCE FOREST SUSTAINABILITY 

• WHO, WHAT, WHERE, WHY, & HOW 

• NOW WHAT? 

• YOUR OPPORTUNITY 



WHERE 
ARGONNE EXPERIMENTAL FOREST 



Florence 

Argonne 
Experimental Forest 

N 



• 6,500 acres 

• 1 mile north of Hiles 



WHAT 
ARGONNE EXPERIMENTAL FOREST 



ARGONNE EF 

SOILS 

• IRON RIVER LOAM 

• CARBONDALE PEAT 

• TAWAS SAND 

FOREST TYPES 

• NORTHERN MESIC 

HARDWOODS 

• LOWLAND CONIFERS 

• NORTHERN DRY FOREST 



HISTORY 

• 1905 CUTOVER 

• 1933 NICOLET NATIONAL FOREST 

• 1930S SCOTT LAKE CCC CAMP 

• 1947 ARGONNE EXPERIMENTAL 
FOREST 

• NAMED AFTER FOREST OF WWI 

BATTLE 

 

Establishment Record 1947 

ARGONNE EF 



WHY 
ARGONNE EXPERIMENTAL FOREST 



ARGONNE EF ESTABLISHMENT REPORT 1947 

PURPOSE 

• ADDRESS FORESTRY PROBLEMS, 

INCLUDING: 

• DEFORESTED LANDS 

• SECOND-GROWTH HARDWOODS 

NEED 

• LONG RANGE FOREST EXPERIMENTS 

• FOREST RESEARCH CENTER 

Establishment Record 1947 



WHO 
ARGONNE EXPERIMENTAL FOREST 



FOREST SERVICE 

44 

Department of 

Agriculture 

Forest Service 

State & Private Forestry Research & 

Development 

National Forest System 

The President 

Executive Branch Legislative Branch Judicial Branch 



Research Stations 
Northern 

Research 

Station 



IN THE NORTHERN RESEARCH STATION: 

• 22 EFRS AND  

• 2 COOPERATING EFRS—

HOWLAND AND 
BALTIMORE 

• OLDEST: DUKES (1926) 

• NEWEST: RHINELANDER 

Rhinelander 



PRIOR ARGONNE EF LEAD SCIENTISTS 
 

• TERRY STRONG, 1989-2005 

• GUS ERDMANN, 1966-89 

• DICK GODMAN, 1964-82 

• ROD JACOBS, 1958-62 

• HAROLD SCHOLZ, 1950-64 

• JOE STOECKLER, 1947-1955 

• CARL ARBOGAST, 1947-52 

47 



Rhinelander 

CHRISTEL KERN, ARGONNE EF LEAD SCIENTIST 

 

• EF RESPONSIBILITIES 

• ARGONNE (CNNF) 

• DUKES (HNF) 

• LOWER PENINSULA (HMNF) 

• UDELL (HMNF) 

• COULEE (WISC. DNR) 

 

 

 

48 



HOW 
ARGONNE EXPERIMENTAL FOREST 



LONG-TERM SILVICULTURE 

STUDIES 

INITIAL DATA, RESULTS, PUBLICATION, 

OUTREACH, APPLICATION 

Initial 
measurement 



LONG-TERM SILVICULTURE 

STUDIES 

5-YEAR RE-MEASUREMENT, RESULTS, 

PUBLICATION, OUTREACH, APPLICATION 



LONG-TERM SILVICULTURE 

STUDIES 

MANY RE-MEASUREMENTS, RESULTS, 

PUBLICATION, OUTREACH, APPLICATION 

 



LONG-TERM SILVICULTURE 

STUDIES 

NEW STUDIES 

NEW PARTNERSHIPS 



LONG-TERM SILVICULTURE 

STUDIES 

OUTREACH 

TRAININGS 

Initial 
measurement 



OUTREACH 

• TOURS 

• TRAININGS 

• SELF-GUIDED TRAIL 



ARCHIVES 

• WHAT’S HAPPENED & WHERE? 

• DIGITAL ACCESS NEEDS 



NEWER RESEARCH 

• PLANT DIVERSITY 

• COMPACTION 

• CANOPY GAPS 

• STRUCTURE MANAGEMENT (E.G., 

WILDLIFE) 

Photo by K. Fassinacht 

Photo by K. Fassinacht 



NEWER RESEARCH 

• PLANT DIVERSITY 

• NO DIFFERENCE AFTER 4 CUTS, OVER 

40 Y 

• WINTER LOGGING 

Kern, C.C., Palik, B.J. and Strong, T.F. 2006. 

For. Ecol. Manage., 230, 162. 



NEWER RESEARCH 

• COMPACTION 

• NO DIFFERENT OVER 6 CUTS, 50 

YEARS 

• ROCKY, LOAM SOIL 

Tarpey, R.A., Jurgensen, M.F., Palik, B.J. and 

Kolka, R.K. 2008. Canadian Journal of Soil 

Science, 88, 849-857. 

 



NEWER RESEARCH 

• CANOPY GAPS 

• 18’, 33’, 66’, 100’, 150’ DIA. 



CANOPY GAPS 

KERN, C.C., D’AMATO, A.W. AND 

STRONG, T.F. 2013 FOR. ECOL. 
MANAGE., 304, 110-120. 
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CANOPY GAPS 

KERN, C.C., D’AMATO, A.W. AND 

STRONG, T.F. 2013 FOR. ECOL. 
MANAGE., 304, 110-120. 
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KERN, C.C., D’AMATO, A.W. AND 

STRONG, T.F. 2013 FOR. ECOL. 
MANAGE., 304, 110-120. 

63 

Y
e

a
r 

1
2

 

       0  18    33 66  100  150 

Gap diameter (ft.) 

<6” tall 

>=6” to 2’ tall 

>2’ tall 

32 
 

24 
 

16 
 

8 
 

0 

32 
 

24 
 

16 
 

8 
 

0 

32 
 

24 
 

16 
 

8 
 

0 

D
en

si
ty

 (
#
 x

 1
0
0
0
 s

te
m

s 
ac

2
) 

63 

Shrubs 

Trees 

CANOPY GAPS 



KERN, C.C., D’AMATO, A.W. AND 

STRONG, T.F. 2013 FOR. ECOL. 
MANAGE., 304, 110-120. 
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CANOPY GAPS 



STRUCTURE MANAGEMENT (E.G., WILDLIFE) 

 

 
 

 

65 

Collaboration with Wisconsin 

DNR, estab. 2008 

 

Study in-progress 

 

Gap or shelterwood 

Heavily thinned 

Moderately thinned 

Lightly thinned 

Downed wood 

Snag 

Figure 2. Schematic representations of a 4 ac (1.6 ha) area of the six silvicultural 

prescriptions investigated in the managed old-growth study design that have been applied 

across three separate regions (blocks) of northern Wisconsin.  Each stand is ~120 ac (~49 

ha) and divided into two treatments representing high and low levels of coarse woody 

debris (CWD).  The control stand (not shown) receives no CWD (or canopy) treatment and 

is therefore twice as large as the treated sites. 

60 & 80 ft  

(18 & 24 m) 

gaps, thin 

between gaps 

1- and 3-ac (0.4 & ~1 ha) 

shelterwoods,  

lightly thinned and 

heavily thinned areas 

CWD Treatment 

High Low 

35 ft (11 m) 

gaps, thin 

between gaps 

Canopy Treatment 

4 ac example 4 ac example 



OUTLINE – ARGONNE EXPERIMENTAL FOREST 

• A STORY OF A PLACE THAT ADVANCE FOREST SUSTAINABILITY 

• WHO, WHAT, WHERE, WHY, & HOW 

• NOW WHAT? 

• YOUR OPPORTUNITY 



NOW WHAT? 
ARGONNE EXPERIMENTAL FOREST 



IMAGINE … MORE FOR FOREST SUSTAINABILITY 

• ARGONNE EXPERIMENTAL FOREST IS THE PLACE 



PROPOSAL 

• MAINTAIN FOUNDATIONAL LONG-

TERM STUDIES 

• CONTINUE CURRENT STUDIES 

• CONTINUE TOURS 

Photo by T. Strong 



FUTURE RESEARCH 

• NHW REGEN ISSUES 

• SEDGE MANIPULATIONS  

• WORM TREATMENTS 

• BROWSE SEVERITY 

• SAPLING FORM AND QUALITY 

DEVELOPMENT 

• CEDAR REGENERATION 

• ASSISTED MIGRATION 

Photo by C. Storm 



FUTURE OUTREACH 

• VIRTUAL TOURS 

• MARTELOSCOPE 

• A TIMBER MARKING COURSE 



OUTLINE – ARGONNE EXPERIMENTAL FOREST 

• A STORY OF A PLACE THAT ADVANCE FOREST SUSTAINABILITY 

• WHO, WHAT, WHERE, WHY, & HOW 

• NOW WHAT? 

• YOUR OPPORTUNITY 



IMAGINE … MORE FOR FOREST SUSTAINABILITY 

• ARGONNE EXPERIMENTAL FOREST IS YOUR PLACE 



DRAWBACKS 
• RESEARCH CAPACITY 

• STAFFING 

• FUNDING 

• LOCATION 

• ONE VOICE 

• USELESS INFORMATION 

• WASTE OF TIME 

 



BENEFITS 

• MANY VOICES 

• REGIONAL RESOURCE 

• RELEVANT RESEARCH 

• CONTINUING EDUCATION 

• GATHERING PLACE 



BENEFITS 
• COLLABORATION 

• SUBJECT-MATTER EXPERTS 

• PARTNERSHIPS 

• STAFFING, MATCH FUNDS 

• FORMAL RESEARCH 

• HIGH PRIORITY REGIONAL ISSUES 

• CASE STUDIES 

• INDIVIDUAL, LOCAL ISSUES 

• CROSS-SITE RESEARCH 

 

Photo by T. Strong 



OUTLINE – ARGONNE EXPERIMENTAL FOREST 

• A STORY OF A PLACE THAT ADVANCE FOREST SUSTAINABILITY 

• WHO, WHAT, WHERE, WHY, & HOW 

• NOW WHAT? 

• YOUR OPPORTUNITY 



SUMMARY 

• ARGONNE EXPERIMENTAL FOREST 

• FOUNDATIONAL RESEARCH TO NHW SILVICULTURE 

• AVAILABLE TO MEET NEW RESEARCH & EDUCATION NEEDS 



IMAGINE MORE … FOR FOREST SUSTAINABILITY 

• YOUR IDEAS?  YOUR PLACE 

 

CONTACT: CHRISTEL KERN     USDA FOREST SERVICE 

715-362-1123       NORTHERN RESEARCH STATION 

cckern@fs.fed.us      5985 Highway K,                                                         

Rhinelander, WI 54501 



IMAGINE MORE … FOR FOREST SUSTAINABILITY 

• YOUR IDEAS?  YOUR PLACE 

 

• CONTACT: CHRISTEL KERN     USDA FOREST SERVICE 

• 715-362-1123       NORTHERN RESEARCH STATION 

• cckern@fs.fed.us      5985 Highway K,     

                                                        Rhinelander, WI 54501 

Thank you! 

mailto:cckern@fs.fed.us

