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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



SILVICULTURE, IN THE BEGINNING
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SILVICULTURE, IN THE BEGINNING

* SELECTIVE CUTTING ERA (1925-1960) (SEYMOUR 2004)
* PUBLIC OPPOSITION TO EXPLOITIVE CUTTING
 SUSTAINED YIELD CONCEPT
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SILVICULTURE, IN THE BEGINNING

» EXPERIMENTAL FORESTS (EF)

80 EFRS AND 4
COOPERATING EFRS

e OUTDOOR LABORATORIES
AND CLASSROOMS

 TREES TO WATERSHED SCALES
« BASIC AND APPLIED

EFs of the Forest Service R&D JUAS!



NORTHERN HARDWOODS

* FORECASTED TIMBER SHORTAGE
* ECONOMIC FALLOUT

KTJOR FOREST COMMUNITIES
Bl NORTHERM SAVANNA

MAPLE-BASSWOOD
HORTHER® HARDWOOD

BEECH-MAPLE
B OACHICKORY
PRAIRIE

b k TEXAS SAVANNA

e MANGROVE SWAMP (consiine of B SOUTHERN HARDWOO
|/ Subtropical Forest including Flo. Keysi¥

{ NORTHERN PIHE-DAK > - MIXED APPALACHIAN

| BOREAL SOUTHERN MNCED 1L Ik

ECOTONE (teansifion between Rerthern ' SUBTROPICAI
Harawood Farest and Boreal Forest)

Image from:
http://www.nativetreesociety.org/forestecoloqgy/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
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* MULTI-COHORT STRUCTURE
* SHADE TOLERANT SPECIES

* WIND DISTURBANCE

Photo by Terry Strong



NORTHERN HARDWOODS

* OLD GROWTH CONDITION
« ECONOMICALLY VALUABLE
* YELLOW BIRCH
* VENEER
 ECOLOGICALLY COMPLEX
* MANAGEMENT OPTIONS

,fi S oA

Photo archive. Selection 1932.



DUKES EXPERIMENTAL FOREST

HIAWATHA NF, MICHIGAN
NORTHERN HARDWOODS
OLD GROWTH

5,500 ACRES

Sand River

East Branch
Sand River

Yalmer-Rd

Laughing
Whitelﬁsh River

Lawson Rd \__West Branch
Whuteﬁsb?Rwer

Research Natural Area
Hiawatha National Forest




PARTIAL CUTTINGS STUDY, DUKES EF

UPPER - PENINSULA EXPERIMENTAL FOREST
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PARTIAL CUTTINGS STUDY, DUKES EF

e THE FIRST 20 YEARS

 REPEATED MEASUREMENTS
* MAJOR PUBLICATIONS

* MONOGRAPH BY EYRE
AND ZILLGITT 1953

Technical Bullesin No. 1076 » September 1953

Partial Cuttings

in Northern Hardwoods

of the Lake States

Twenty-Year Experimental Results

. By
F. H.'EXRE and W. M. ZILLCITT

Lake States Forest Experiment Stati
e Forest Service




PARTIAL CUTTINGS STUDY, DUKES EF

e THE FIRST 20 YEARS

* MARKING GUIDE BY ARBOGAST 1957
* BASED ON EYRE & ZILLGITT 19563
* AKA "“ARBOGAST GUIDE"
e FOCUSED ON SELECTION




PARTIAL CUTTINGS STUDY, DUKES EF

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

* SINGLE-TREE SELECTION
* SUSTAIN SAWTIMBER
* MAINTAIN COMPOSITION
* RANGE OF AGE CLASSES

RECOMMENDED SILVICULTURAL SYSTEM

The Helectln? method of cutting with certain modifications is recom-
mended for the management of northern hardwoods,

Under this all-aged
system of sustained yield forest management, a stand of high—qualiiv
trees is developed and maintained by removing the poor trees over lhe
entire range of size classes, and the mature and overmature trees

through a continuing series of partial cuts made at relatively

short

Table 2.--Summary of desirable stocking recommendations

- +  Normal
Crown class : Tree size : d.b.h.
range

Recommended
stocking

Inches ﬁguarg“ﬁggy
Dominant Sawtimber 65~75
Intermediate Poles 10-20

Suppressed Saplings ' 5~10



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

Diameter at Breast Height Diameter at Breast Height

® R E M Ov E D E F ECT' v E / H I G H R |S K Figure 1. Stand Structure and crown size relationships in balanced uneven-aged

northern hardwood stands (Adapted from Nyland, 1987).

* MAX DBH = 24"
*~15 YEAR CUTTING CYCLE



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

— Reserve = Light IMPR Single-tree SEL
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PARTIAL CUTTINGS STUDY, DUKES EF
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PARTIAL CUTTINGS STUDY, DUKES EF
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PARTIAL CUTTINGS STUDY, DUKES EF

Basal Area (ft2/ac)
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PARTIAL CUTTINGS STUDY, DUKES EF

« Single-tree Selection Paradigm
* Wide spread application
* ACross ownerships
* Industry
« Government
* Tribal
* Private landowners SIIVICUIL'TURE

* ACross regions el Ayl nbon

* 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

« Single-tree Selection Paradigm
« Ofther Research

- New Studies (replicated i o NIRALFOREsr
ew STud es( P ) ‘ i *EXPERIMENT STATION

- Dukes Exp. Forest B e |

B " ARGONME
* Argonne Exp. Forest § . FELD  LABORATORY - s‘

* Universities
» Other regions
* Bartlett EF, NH

° Q ue beC Photo by Terry Strong




CUTTING METHODS STUDY IN
SECOND-GROWTH,
ARGONNE EF EE

Establishment Report, J. Stoeckeler, 1951



ARGONNE EXPERIMENTAL FOREST

CUTTING METHODS STUDY IN
SECOND-GROWTH,
ARGONNE EF

» ESTAB. 1951
« 3 REPS (40-AC BLOCKS)
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CUTTING METHODS
STUDY, ARGONNE
R

e / SELECTION HARVESTS
e 2 DIAMETER LIMIT CUTS
 EA THINNINGS DUE

17 el G Crop Tree elec’rion.
e Release

1L

Strip |
Shelterwood

W=l oesoo
6

I\ Selection: Control/
N0 ‘ o cutting
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CUTTING METHODS
STUDY, ARGONNE EF

e 65+ YEARS DATA
* SPECIES
- DBH
* TREE QUALITY

* REGEN
* VEG




managers handbook’ for

NORYHERN JHARDWOUDS
INNMHEINORTH [GENTRALN
STATE ]

North Central Forest Experiment Station

ORTHERN HNRDWOODINGIES)

Residual Stocking Levels

When you “thin” an even-aged stand, or “restructure” an all-aged stand by
thinning out certain size classes (both are sometimes called ‘“improvement
cuttings’), how much basal area should you leave?

BESULTS FROM SIX GUTTING
METHODS IN SECOND-GROWTH
NORTHERN HARDWOODS

Gayne G.Erdmann and Robert R.Oberg

Forty years of alternative management
practices in second-growth, pole-size
northern hardwoods. |. Tree quality
development

Terry F. Strong, Gayne G. Erdmann, and Jeffrey N. Niese

Forty years of alternative management
practices in second-growth, pole-size
northern hardwoods. Il. Economic
evaluation

Jeffrey N. Niese, Terry F. Strong, and Gayne G. Erdmann




- : Shelterwood

CUTTING METHODS :
STUDY, ARGONNE EF -

Heavy  Medium
selection selection

vers
ungree diversity
selection B

Fig. 1. Percent of residual trees, by grade, in 1991 after
cutting (before cutting in the diameter-limit treatment).

Percent of Trees By Grade, 1991
100+ i
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FiG. 3. Comparison of net present value and Shannon’s diversity
index of saplings 5.1 to 11.4 cm DBH. Net present values are based
on the difference between the control and cutting treatments using a
6% discount rate, including the value of residual trees.

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

oLt — e S S N RN
LIGHT  MEDIUM  HEAVY DIAM LIMIT 22, 180/7-1813.
90 75 60 8" -
|GRADE 1 [ ] GRADE 2 @l GRADE 3 [l BELOW GRADE NIESE, J.N., STRONG, T.F. AND ERDMANN, G.G. 1995.

] CAN. J. FOR. REs. 25, 1180-1188.




Cheguamegon-Nicolet NF Forest Plan
Appendix FF

Stocking Level Charts

CUTTING METHODS S —
STUDY, ARGONNE EF I

WI DNR Silviculture Handbook

Silviculture Handbook

Asarage dehvinlar £ eddPaidnl 1feRd

]

—
__.'-""F.Iillm.l-r 1lazking

BASAL AREA [FT.27acRE)

T
Areraga abzcking

airmumn siocking

Table 40.12. Even-age stocking levels for northern hardwoods by mean stand diameter. basal area, and number of trees per ) | L ,

acre for specified crown covers after thinning. (USDA Forest Service 2005) ] 7 124 e ELL

TREES (HOJACRE]

Mean Crown cover (percent of 43.560 fi*/ac) Sinoking levels for norhem hamwood siands containing less than 20% conffers or

Stand Crown Basal 80 percent 90 percent bassannd by basal arsa, and number of fress per acre Tor specified diameter classes.

Diameter area/tree area/tree Trees/ac BA/ac Trees/ac BA/ac Refiarence, General Technica Raport MC-35, Morth Ceniral Fores! Experiment Station
(in) (ft) (ft) (No) () (No)  (fr)

78 0.0873 447 30 503 44

104 0.1364 335 46 377 51 Fligura FF-2. Stocking lewals for aven-aged northam hardwood-basswood stands,

133 0.1963 262 51 205 58 —.——

164 0.2673 212 57 239 64 ; ‘
|
|
|

199 {}-34,91 1?5 61 19? 69 ArkfEgs QILTIRIRT codomindanl LE L}
238 04418 146 63 165 73 L |

279 05454 141
0.6600 121
07854 105
09218 03
1.0690 82
1.2272 73
1.3963 66
1.5762 59 : —_ Basimaad
1.7671 54 | NEr Aprihein kardeonds - “1a0 10 4% parceell
19689 40 (E00 pEndennl
21817 |
24053
26308

2.8852 “Sincking levels Tor even-age norhemn handwood basswood siands In the Lake Siates by
3.1416 lbasal area and number of fress per acre Tor specified diameter classes and cartain
&5 Of basswnod and other norham hardwoods. Reference, General Technical
Report , Worth Ceniral Forest Expenment Station.

Basawoad
1239 5 100 persantd
4

EASAL AREA (FT .3.-' AGRE]




LU L L L L L L L O
? ? 2 2 ? 2 . 3 . B




OUTLINE = ARGONNE EXPERIMENTAL FOREST

* A STORY OF A PLACE THAT ADVANCE FOREST SUSTAINABILITY
* WHO, WHAT, WHERE, WHY, & HOW
« NOW WHAT?

* YOUR OPPORTUNITY
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9601 Experimental Rd, Argonne, WI Drive 54 0 miles, 59 min

Gooagle Maps
200gle Maps  g4511 10 728 Central Ave, Florence, Wi 54121
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Elm Lake Scott La\ke\

6,500 acres
1 mile north of Hiles

Cheguamegon-Nicolet National Forest
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ARGONNE EF

SOILS
* |[RON RIVER LOAM

« CARBONDALE PEAT
e TAWAS SAND

FOREST TYPES
» NORTHERN MESIC TS \4,/ -
HARDWOODS W e 3

* LOWLAND CONIFERS

* NORTHERN DRY FOREST



ARGONNE EF

HISTORY

« 1905 CUTOVER

* 1933 NICOLET NATIONAL FOREST
« 1930s SCcOTT LAKE CCC CAMP

e 1947 ARGONNE EXPERIMENTAL
FOREST

* NAMED AFTER FOREST OF WWI
BATTLE
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ARGONNE EF ESTABLISHMENT REPORT 1947

PURPOSE NEED
 ADDRESS FORESTRY PROBLEMS, * LONG RANGE FOREST EXPERIMENTS
INCLUDING:

* FOREST RESEARCH CENTER
* DEFORESTED LANDS

« SECOND-GROWTH HARDWOODS

Establishment Record 1947
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FOREST SERVICE

The President

Judicial Branch

Executive Branch

Legislative Branch

State & Private Forestry

l

Department of
Agriculture

Forest Service

National Forest System

Research &
Development

44
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IN THE NORTHERN RESEARCH STATION:

22 EFRS AND

2 COOPERATING EFRs—
HOWLAND AND
BALTIMORE

OLDEST: DUKES (1926)
NEWEST: RHINELANDER

{Big Falls
]
Cutfoot ¢ . ? Kawishiwi

&
Pike Bay

Marcell

A nne
rgnﬂ

Rhinelander

& Coulee

¢Dukes

Howland
.

Per?nhscut
Bartlett

@ .
Huhhgr d{:Massa besic

Brook
& Udell

<Lower
Peninsula

cKane

. 2 Silas Little
Baltimore
Vinton o

Furnace .
Fernow

< Dfficial Experimental Forests
@ Cooperating Experimental Forests




PRIOR ARGONNE EF LEAD SCIENTISTS

* TERRY STRONG, 1989-2005
GUS ERDMANN, 1966-89

* DICk GODMAN, 1964-82
 ROD JACORBS, 1958-62

* HAROLD SCHOLz, 1950-64
JOE STOECKLER, 1947-19585
CARL ARBOGAST, 1947-52




CHRISTEL KERN, ARGONNE EF LEAD SCIENTIST

* EF RESPONSIBILITIES Big Falls Howland
Euﬂmtf}o & Kawishiwi Peihsc .
* ARGONNE (CNNF) Pike Bay "“’“‘*" Barten

Huhhgr d{:Massa besic

DUKES (HNF) Rhinelander @ Brook
LOWER PENINSULA (HMNF) =

UDELL (HMNF) e

Vinton
Furnace

COULEE (WisC. DNR) %7 Ferfoi

< Dfficial Experimental Forests
@ Cooperating Experimental Forests
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The Scientific Process

| Observations |

v

' Questions |

-

(Scientific Hypothesis

'Experimentation |
-design

-make predictions
| conduct

[Evaluate Resulls)

v

(Propose Theory
-pablich

LONG-TERM SILVICULTURE
STUDIES

INITIAL DATA, RESULTS, PUBLICATION,
OUTREACH, APPLICATION



The Scientific Process LONG-TERM SILVICULTURE
e dclentiiic rrocess STUD|ES

| Observations |

v

(Questions | S5-YEAR RE-MEASUREMENT, RESULTS,
¢ PUBLICATION, OUTREACH, APPLICATION

(Scientific Hypothesis




The Scientific Process

| Observations |

v

 Questions |

v

| Scientific Hypothesis

v

Propose Theory’
\. -pablich

LONG-TERM SILVICULTURE
STUDIES

MANY RE-MEASUREMENTS, RESULTS,
PUBLICATION, OUTREACH, APPLICATION



S LONG-TERM SILVICULTURE
The Scientific Process STUDIES

| Observations |

—4'— NEW STUDIES

 Questions |

Jy NEW PARTNERSHIPS

| Scientific Hypothesis
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LONG-TERM SILVICULTURE
STUDIES

OQUTREACH

~ientific Hypo,

rementf
Experifnent
-design '



OUTREACH

* TOURS
* TRAININGS
e SELF-GUIDED TRAIL

Light seiection

14

You Are Here

Entrance sign /

2/

g
/

Medium seiection

§
| Trail length = 3/4 mile Parking Lot ¢+ N

T'his trail was built with cooperation among the following organizations

Bur

A e )

Welcome to the Argonne Expenmental Forest
This area has been managed by the North Central
Forest Experiment Station of the USDA Forest
Service as a living laboratory since 1946, Here
researchers study various silvicultural sy

practices for managing forests of norther
hardwood trees. Long-term stud

effects of forest manageme

growth, forest deveiog:mer:-.. l

quality, and regeneration

Developed with the help of s
self-guided walking trail gives yo
learn more about northern h
management. The

easy, three-quarter m

an hour. Enjoy your vis

This trail is a
"Dick” Godman, Gilbert "Gil
and Gayne "Gus" Erdm
The results of their coun
spent learning about mana,
hardwoods on the Argonne Experimen
Forest can be seen b t
forests across the




ARCHIVES

« WHAT'S HAPPENED & WHERE®
 DIGITAL ACCESS NEEDS




NEWER RESEARCH

* PLANT DIVERSITY

COMPACTION
« CANOPY GAPS

* STRUCTURE MANAGEMENT (E.G.,
WILDLIFE)
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Photo by K. Fassinacht



¥
(N
>
@) :
- S
= Q
- N
@) L
4 —
%, o O
L] (R
O T Q o
% < O & 0
< S 5 2
LL] - Q 5
N S0
LL] R R
o T
> a O
LL] S 28
o * e
v O
3 i



NEWER RESEARCH

« COMPACTION Tarpey, R.A., Jurgensen, M.F., Palik, B.J. and
Kolka, R.K. 2008. Canadian Journal of Soil
« NO DIFFERENT OVER 6 CUTS, 50 Science. 88, 849-857.
YEARS

* ROCKY, LOAM SOIL
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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
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CANOPY GAPS

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

Year 12
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CANOPY GAPS
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STRUCTURE MANAGEMENT (E.G., WILDLIFE)

CWD Treatment

High Low
Canopy Treatment

SO IO0)
35 ft (11 m) o 2 OONORS0) OO0

gaps, thin 5 &
between gaps ® URIONC O

o 280 ole %20 o

[] Gap or shelterwood
[] Heavily thinned
] Moderately thinned

60 & 80 ft Bl Lightly thinned
(18 & 24 m) — Downed wood

gaps, thin
between gaps

1-and 3-ac (0.4 & ~1 ha)
shelterwoods,
lightly thinned and
heavily thinned areas

4 ac example 4 ac example

Collaboration with Wisconsin
DNR, estab. 2008

Study in-progress
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OUTLINE = ARGONNE EXPERIMENTAL FOREST

* A STORY OF A PLACE THAT ADVANCE FOREST SUSTAINABILITY
* WHO, WHAT, WHERE, WHY, & HOW
« NOW WHAT?

* YOUR OPPORTUNITY
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PROPOSAL

* MAINTAIN FOUNDATIONAL LONG-
TERM STUDIES

e« CONTINUE CURRENT STUDIES
« CONTINUE TOURS

Photo by ang



FUTURE RESEARCH

* NHW REGEN ISSUES
* SEDGE MANIPULATIONS
* WORM TREATMENTS
* BROWSE SEVERITY

e SAPLING FORM AND QUALITY
DEVELOPMENT

* CEDAR REGENERATION
e ASSISTED MIGRATION

Photo by C. Storm



FUTURE OUTREACH

* VIRTUAL TOURS

* MARTELOSCOPE
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OUTLINE = ARGONNE EXPERIMENTAL FOREST

* A STORY OF A PLACE THAT ADVANCE FOREST SUSTAINABILITY
* WHO, WHAT, WHERE, WHY, & HOW
« NOW WHAT?

* YOUR OPPORTUNITY
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DRAWBACKS

RESEARCH CAPACITY

e STAFFING

FUNDING

LOCATION

« ONE VOICE
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* WASTE OF TIME



REGIONAL RESOURCE
RELEVANT RESEARCH
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BENEFITS
« MANY VOICES
 (GATHERING PLACE



BENEFITS

e COLLABORATION
 SUBJECT-MATTER EXPERTS
* PARTNERSHIPS
* STAFFING, MATCH FUNDS
* FORMAL RESEARCH
 HIGH PRIORITY REGIONAL ISSUES
» CASE STUDIES
* INDIVIDUAL, LOCAL ISSUES

A v ‘ g" & | K
Photo by T. Strong

e« CROSS-SITE RESEARCH



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
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IMAGINE MORE ... FOR FOREST SUSTAINABILITY

* YOUR IDEAS? YOUR PLACE

 CONTACT: CHRISTEL KERN USDA FOREST SERVICE

e /15-362-1123 NORTHERN RESEARCH STATION

. cckern@fs.fed.us Semesd D985 Highway K,
Rhinelander, WI 54501

dhank you!


mailto:cckern@fs.fed.us

